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QUALITY ASSURANCE and RELIABILITY PROGRAM 

1. Introduction 
Samsung utilizes rigorous qualification and reliability programs to monitor the integrity of its devices. All industry stan­
dard (and various non-standard) stresses are run. Testing is done not only to collect data, but also to detect trends 
and product anomalies, with rectification to take place immediately (if necessary). This protects the customer from receiving 
discrepant material. Careful attention is given to any manufacturing changes, both through Engineering Change Notices 
and appropriate reliability stressing. 
Items such as particular tests, frequency, sample sizes, acceptance criteria, and methods of stressing are detailed later 
in this chapter. 

2. Policy 
Samsung is committed to supplying high-quality semiconductors to its consumers. All product released for general sales 
has been fully tested and qualified. By meeting or exceeding normal industry standards for reliability, Samsung can con­
fidently supply products to the world that will meet customer applications and reliabi!ity standards. Of course special 
programs can be run for customers who have particular requirements which are considered non-standard. 
The quality organization must approve any product before it is officially qualified and sitributed. To do this most effec­
tively, fully-functional devices must pass two critical stages prior to sales. Step 1 is product evaluation; step 2 is pro­
duct qualification. Details are listed below. 

3. Scope 
Pass/Fail criteria are established by the quality assurance organization. All products have specifications which apply 
to then regarding reliability stressing, periodical monitoring, and final lot disposition. 
The quality department is responsible for investigating mass-produced product for sicrepancies, and enforcing correc­
tive actions. All outoging product goes through "QA-gating", where tests particularly critical to the product are accomplished. 
Only when quality assurance approves a device, either through qualification or gating acceptance, is it released. Fun­
damental "no-rework" policies ensure only highly reliable material leaves the factory. Testing is done to MIL-STD 883 
and MIL-STD 750 standards, with sampling done in accordance with MIL-STD 19500E and. MIL-STD 105D. Samsung 
also has internal specifications where its requirements exceed those of MIL-STDs. 

4. Qualification Procedures 
Procedures to qualify devices are listed below. There are both general and product-specific re<quirements. Procedures 
are detailed for new products, die-only qualifications, and package~only qualifications. The latter two are for products 
and/or packages already qualified, but where there is room for further product optimization. 

l Qualification Program J 

1 l l 
New Produce 

New Process Packge 
Wafer-fabrication Sub-assembly . HTRB 1000HR • HTRB 1 OOOHR • HTRB 500HR 

• IOPL 1000HR • HTS 1000HR • TIC 200CYC. . HTS 1000HR • PCT 168HR • TIS 200CYC. 
• PCT 168HR • WHTRB 1 OOOHR • PCT 168HR 
• WHTR8 1 OOOHR • T/C,T/S 200CYC. • Other as 
• T/C,T/S 200CYC. applicable 
• P/C 20000CYC. 
• Solderability 
• Other as 

applicable 

Fig. 1. Qualification Programs. 

c8SAMSUNG 
Electronics 

l 
*Other 

• Same as 
New product 
Qual. 

* Design, Equipment, 
Material(s), etc .... 
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QUALITY, ASSU.RANCE and RELIABILITY PROGRAM 

4.1 New product qualification test items 

[No. Test Item Test Condition 
Sample 

Size 

r 
High Temperature Ta=Tj(max) 

1 Reverse Bias Vcs=0.8XVcso 45 
(HTRB) 1000HRS 

2 
High Temperature Ta=Tj(max) 

45 Storage (HTS) 1000HRS 

Operating Life Ta=25°C 
3 (OPL) Pc=Pc(max) 45 

1000HRS 

I Intermittent Ta=25°C 
! 4 ',OPL (IOPL) Pc=Pc(max) 45 

I 
2min/2min On/Off 

1000HRS 

I Power Cycle L'i.Tj=125°C 

I 
5 (P/C) 45Sec/90Sec On/Off 45 

20000CYC. 
I Pressure Cooker Ta=121°C±2°C 
I 6 Test (PCT) RH=100% 15PSIG 45 l 168HRS 

r 
Wet High Ta=85°C, RH=85% 

7 Temperatur~ Vcs=0.8XVcso 45 
I Reverse Bias 

l (WHTRB) 1000HRS 

I 
Thermal Shock -65°C-150°c 

8 (TIS) (Liquid) 45 
5min,<1 OSec, 5min 

~ 200 Cycles 

Temperature Cycle -65°c-25°c-n 50°C 
9 1 Omin, 5min, 1 Omin 45 

(T/C) 200 Cycles 

Solder Heat Ta=260°CC±5°C 
10 Resistance t=10±1Sec 10 

(S/H) (once with flux) 

Ta=260°C±5°C 
11 Solderability t=5±0.5 sec 10 

Reject is>1 0% 
uncovered surface 

12 Salt Atmosphere T8 =35°C, 5% NaCl 
10 24HRS 

Mechanical 
1500G,05ms 

13 
Shock 

3 Times Each direction 10 
of X,Y and Z Axis 

20G, 3Axis 
14 Vibration f= 1 00 to 2000 cps 10 

for 4min, 4 cycles 

Constant 
2000G 

15 
Acceleration 

X,Y,Z Axis 10 
1 min for each Axis 

R=1.5kQ 
16 ESD C=100pF 

5 (Human Body 5 Discharge 
Model) V~±1000V 

Note: •SOT-23 PKG, T0-92S PKG, Al Wire Device: PCT 96HR 
•N/A: Not available 

c8SAMSUNG 
Electronics 

LTPD 
ACC. Reference 

Note 
No Method 

48HR 
10 1 for PRT 

10 1 

MIL-STD-750 For Small-
10 1 1026.3 Signal Device 

MIL-STD-750 
10 1 1036.3 

For 
10 1 PWR TR, 

48HR 
10 1 for PRT 

10 1 

I 

10 1 MIL-STD-883 
1011 

MIL-STD-883 
10 1 1011 

MIL-STD-7·50 
N/A 0 2031 

MIL-STD-883 
N/A 0 2003 

! 

N/A 0 
MIL-STD-883 

1009A 

MIL-STD-750 For 
N/A 0 '2016 Hermeitc 

MIL-STD-883 For 
N/A 0 2007 Hermetic 

MIL-STD-883 For 
N/A 0 2001 Hermetic 

MIL-STD-883 

N/A 0 3015 

20 



QUALITY ASSURANCE and RELIABILITY PROGRAM 

4.2 New process, wafer fabrication qualification 

I 

No Test Item Test Condition Sample 
LTPD 

ACC 
Size No 

High Temperature Ta=Tj(max) 
1 Reverse Bias (HTRB) Vcs=0.8XVcao 45 10 1 

1000HRS 
I 

: 
High Temperature T8 =Tj(max) 

2 45 10 1 I 
Storage (HTS) 1000HRS 

Pressure Cooker 
Ta=121°C±2°C 

3 RH= 100% 15 PSIG 45 10 1 
Test (PCT) . 

168HRS II 
Wet High Temperature 

T8 =85°C, RH=85% 
4 Vcs=0.8XVcso 45 10 1 

Reverse Bias (WHTRB) 
1000HRS 

-65°C~150°C(Liquid) 

5 Thermal Shock (T/S) 5min,<1 Osec, 5min 45 10 1 
200 cycles 

-65°C~25°C~150°C 

6 Temperature Cycle (T/C) 1 Omin, 5min, 1 Omin 45 10 1 
200 Cycles 

4.3 Package Sub-Assembly Qualification 

No Test Item Test Condition Siam pie 
LTPD 

ACC 
Notes 

Size No 

High Temperature Ta=Tj(max) 
1 Reverse Bias Vcs=VcsoX0.8 45 10 1 

I 
(HTRB) 500HRS I 

Temperature Cycle 
-65°C~25°C~150°C I 

2 1 Omin, 5min, 1 Omin 45 10 
I 

1 I 
(TIC) 

200 CYCLES J I 

Pressure Cooker Test 
Ta= 121 °C±2°C I i 

3 
(PCT) 

RH=100%, 15PSIG 45 10 1 
: 

168HRS I 

-65°C~150°C(Liquid) I I 

4 Thermal Shock (T/S) 5min,<1 Osec, 5min 45 l 10 
! 

1 
200 CYCLES . 

Solder Heat Resistance 
260°C±5°C 

I 
! 

I 
5 10±1 sec 10 N/A 

I 
0 I 

(S/H) 
Once without Flux 

6 
Vibration (Variable- 100"-'2000"-'1 OOHz 

10 N/A I 0 ! 

Frequency) 20G, 5min, 5Times, X,Y,Z i 

1500G, 0.5ms I 
7 Mechanial Shock (M/S) 

3 Times, X,Y,Z 
10 N/A 0 

20000G 
8 Constant Acceleration X,Y,Z Axis 10 N/A 0 

1 min for each Axis 

Note) • N/A: not available 
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5. Product Reliability (Quality Conformance) Monitors 
Samsung implements periodic testing to monitor the ongoing reliability of its products. A subset of stresses used for 
qualification are run; they are seen as most critical for basic device reliability. Formally this is known as the Device Reliability 
Test System, or simply as ORT. 

Lot-by-lot intant mortality reliability testing is also accomplished at Samsung. The purpose of this is to verify process 
integrity in a full QA step. Formally this is konwn as Process Reliability Testing, or more simply as PRT. Normally a 
short term accelerated lifetest and package reliability test are done, although exceptions are made in the case of special 
devices. 

Although Samsung scrupulously utilizes statistical controls throughout it's production process, ORT and PRT serve as 
confirmation that indeed the customer does receive only high-grade units. The tables on the following give details of 
ORT and PRT processing. 

Quality Conformance Program 

l ! 
(Process Reliability Test) (Infant Life Test) 

• Every Fab Lot • 1 Process/month 

• HTRB ~ 168HR • HTRB 168HR 
• PCT 48HR (24hr read outs) 

Note: Test descriptions given on following pages. 

Fig. 2. Quality Conformance Program 

(PRT/DRT Product Stress Methodologies) 

1. PRT (Process Reliability Test) 
Frequency: Every outgoing lot 

No. Test Item Test Condition 
Sample 

Size 

High Temperature Ta=Tj(max) 
1 Reverse Bias Vcs=VcsoX0.8 45 

(HTRB) 168HR max 
r----~-- r--

Pressure Ta=121°C±2°C 
2 Cooker Test 100% RH, 15PSIG 45 

(PCT) 48HR 

2. ILT (Infant Life Test) Frequency: 1 Process/month 

No. Test Item Test Condition 

High Temperature Ta=Tj(max) 
1 Reverse Bias Vcs=VcsoX0.8 

(HTRB) 168HR 

ell !e!"SUl\IG 

l 
(Device Reliability Test) 

• Once/6 mo. per device 

• HTRB 1000HR 
• PCT 168HR 
• WHTRB 1 OOOHR 
• TIC 200CYC 
• TIS 200CYC 

LTPD 
Accept. 

Note 
No. 

10 1 

--t----------------1 

10 1 

Sample 
Note 

Size 

300 for Discrete 
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3. ORT (Device Reliability Test) 

S~zile LTPD* 
""J(ccepT. 

Note 
No. Test Item Test Condition No. 

High Temperature Ta=Tj(max) 
5 0 

1 Reverse Bias (HTRB) Vcs=VcsoX0.8 45 
10 1 

1000HRS 

Pressure Cooker 
Ta=121 °C±2°C 

5 0 
2 

Test (PCT) 
RH= 100%, 15PSIG 45 

10 1 
168HRS 

Wet High Temperature 
Ta=85°C, RH=85% 

5 0 
3 Vcs=0.8XVcso 45 

Reverse Bias (WHTRB) 
1000HRS 

10 1 

-65°C-25°C-150°C 
5 0 

4 Temperature Cycle (T/C) 1 Omin, 5min, 1 Omin 45 
10 1 

200 Cycles 

-65°C-150°C(Liquid) 
5 0 

5 Thermal Shock (T/S) 5min,<1 Osec, 5min 45 
10 1 

200 Cycles 

* LTPD 5: S Grade Units LTPD 10: A,B Grade Units. 

6. Reliability Tests 

The test run by the quality department are accelerated tests, serving to model "real world" applications through boosted 
temperatures, voltages, and/or humidities. Accelerated conditions are used to derive device knowledge through means quicker 
than that of typical application situations. These accelerated conditions are then used to assess differing failure rate mechanisms 
that correlate directly with ambient conditions. Following are summaries of various stresses (and their conditions) run by 
Samsung on discrete and integrated devices. 

High Temperature Reverse Bias (80% max. BVcso. 150° C, static) 
For this test, device integrity is checked through stressing of the main blocking junction at an elevated temperature and 
voltage. Overall product stability is investigated through leakage current monitoring; low leakage indicates good integrity. 

Intermittent Operating Life (PMAX, 25°C, 2 min on/2 min off) 
This test is normally applied to scrutinize die bond thermal fatigue. A stressed device undergoes an "on" cycle, where there 
is thermal heating due to power dissipation, and an "off" cycle, where there is thermal cooling due to lack of inputted power. 
Die attach (between die and package) and bond attach (between wire and die) are the critical areas of concern. 

Wet High Temperature Reverse Bias (80% max. BVcso, 85°C, 85% R.H., static) or (Vcc=Vcc(typ), 85°C, 85% R.H, 
static) 
Wet High Temperature Reverse Bias Test is used to accelerate failure mechanisms by applying static bias on alternate pins 
afhigh temperature and humidity ambient (85°C/85°C R.H.). This test checks for resistance to moisture penetration by 
using an electrolytic principle to accelerate corrosive mechanisms. 

Pressure Cooker Test (Unbiased, 121 °C, 15 PSIG, 100% R.H.) 
The Pressure Cooker Test checks for resistance to moisture penetration. A highly pressurized vessel is used to force water 
(thereby promoting corrosion) into packaged devices located within the vessel. 

High Temperature Storage (Unbiased, 150°C) 
High Temperature Storage is utilized to test for both package. and die yveaknesses. For example, sensitivities to ionic con­
tamination and bond integrity are closely scrutinized. 
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Temperature Cycling (Unbiased, -65°C to +150°C, air) 
This stress uses a chamber with alternating temperatures of -65°C and +150°C (air ambient) to thermally cycle devices 
within it. No bias is applied. The cycling checks formechanical integrity of the packaged device, in particular bond wires 
and die attach, along with metal/polysilicon microcracks. 

Thermal Shock (Unbiased, -65°C to +150°C, liquid) 
This stress uses a chamber with alternating temperatures of -65°C to +150°C (liquid ambient) to thermally cycle devices 
within it. No bias is applied. The cycling is very rapid, and primarily checks for die/package compatibility. 

Resistance to Solder Heat (Unbiased, 260°C, 10 sec) 
Solder Heat Resistance is performed to establish that devices can withstand the thermal effects of solder dip, soldering 
iron, or solder wave operations. 

Mechanical Shock (Unbiased, 1500g, Pulse=0.5msec) 
This test determines the suitability of a device to be used in equipment where mechanical "shocks" may occur. Such shocks 
ersult from sudden or abrupt changes produced by rough (non-standard) handling, transportation, or field operations. 

Variable Frequency Vibration (Unbiased, Range= 100 to 2000 Hz) 
Variable Frequency Vibration is done to model the effects of differential vibratjon in the specified range. Die attach and bon­
ding integrity are particularly stressed, testing the mechanical soundness of device packaging. 

Constant Acceleration (Unbiased, 1 Okg to 20kg) 
This is an accelerated test designed to indicate types or modes of structural and mechanical weaknesses not necessarily 
detectable in Mechanical Shock and Variable Frequency Vibration stressing. 

7. Failure criteria 

Parameter Symbol Unit SCOPE Min. Max. 

Collector Cut-off Current lcso µA COMMON - USLX2 

Emitter Cut-off Current lcEO µA COMMON - USLX2 

- HFE(min)<500 l.V.X0.8 l.V.X1 .2 

HFE Variation Ratio HFE - HFE(min);;i.500 l.V.X0.7 l.V.X1.3 

- HFE(min);;i.1000 l.V.X0.6 l.V.X1.4 

Collector-Emitter Saturation Voltage VcE(sat) mV COMMON LSL USL 

Base-Emitter Saturation Voltage VsE(sat) mV COMMON LSL USL 

Thermal, Resistance bVsE mV Power LSL USL 

Noise NF,Nv dB Low Noise - USLX1 .5 

Note 1) USL: Upper Specification Limit 2) LSL: Lower Specification Limit 3) l.V.: Initial Value 

8. Relative Stress Comparisons 

Many stresses are run at Samsung on many different devices. Through both theoretical and actual results, it was clearly 
determined which stresses were most effective. Also established were the stresses which weren't fully effective. 

Comparisons have been made on the basis of defects able to be determined, efficiency in detection, and cost. For the reader's 
benefit, Samsung provides the results of its conclusions on the following pages. 

c8SAMSUNG 
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Comparison of Reliability Test Methods 

Test Defect Effectlvenss Cost Remarks 
Method 

Internal Lead Structure 
Visual Metallization 
Inspection Oxide Film Slightly This method of screening must be 

Foreign Particles Good Inexpensive performed for high reliability 
Die Bond to Moderate devices. Cost is affected by the 
Wird Bond degree of visual inspection 
Contamination 
Corroded Substrate 

Infrared ray Design(thermal) Very Good Expensive For use in design evaluation only 

Die Bond Extremely Good Advantage to using this 
II 

Lead Structure(Gold) Good screening method lies in the 
Foreign Particles Good ability to test die frame/ 
Manufacturing Good Moderate header bonding, and to be able to 

Radiography (Gross Error) Good perform inspection after sealing 
Seal Gooc;:I However, some materials being 
Package Good transparent to X-rays (for example, 
Contamination Good Al and Si) are not able to be analyz-

ed. The use of the complex test 
system results in cost six times that 
of visual inspection. 

Electrical stability 
High Metallization 
Temperature Bulk Silicon Good Very This is a highly desirable screening 
Storage Corrosion Inexpensive method 

Package 
Seal 

Temperature Die Bond Good Very This screening method is one of 
Cycling Wire Bond Inexpensive the most effective for use 

I 
Cracked Substrate 
Thermal Mismatching 

j 

Package While this screening method is 
I 

Seal similar. to temperature cycling, 
I 

Thermal Die Bond Good Inexpensive it enables high stress levels as I 
Shock Wire Bond well. II is probably equal to thd 

Cracked Substrate temperature cycling method. 
Thermal Mismatching 

Lead Structure Doubt exists as to the effectiveness . 
Constant Die Bond Good Moderate of screening aluminum wires ; 

Accelertion Wire Bond with stress levels in the range of 
Cracked Substrate 0"-'20,000 G 

Sho\;k Lead Structure Fairly Poor Moderate Drop shock testing is thought to 
(Without be inferior to constant acceleration 
Monitoring) methods. However, the pneupactor 

shock test is more effective. Shock 
test is a destructive test method. 

Shock Particles Fairly Poor Visual inspection or radiography 
(With Intermittent Short Failry Good Expensive is more desirable for detection of I 
Monitoring) Intermittent Open Fairly Good particles I 
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Comparison of Reliability Test Methods (continued) 

Test 
Defect Effectlvenss Cost Remarks 

Method 

Vibration Lead Structure 
Fatigue Package This test is destructive 

Die Bond Fairly ~oor Expensive and without merit. 
Wire Bond 
Cracked Substrage 

Variable Package 
Frequency Die Bond 
Vibration Wire Bond Fairly Poor Expensive 
(Without Substrate 
Monitoring) 

Variable Foreign Particles Fairly Good The effectiveness of the method for 
Frequency Lead Structure Good Very detecting particles depends on the 
Vibration Intermittent Open Good Expensive type of particle 
(Without 
Monitoring) 

Random Package This screening method is more 
Vibration Die Bond Good Expensive effective than variable frequency 
(Without Wire Bond vibration(without monitoring), when 
Monitoring) Substrate used with equipment intended for 

! space vehicle operation, although it 
is more expensive. 

Random Foreign Particle Fairly Good 
Vibration Lead Structure Good Very This is one of the most expensive 
(With Intermittent Open Good Expensive screening methods 
Monitoring) 

Vibrational Foreign Particles Good Expensive 
Noise 

Radioisotope Package Good Moderate This screening method is effective 
Leak Test Seal for detecting leakage in the range 

1OE6"-'10E12 atm. ml/sec 

Helium Package Good Moderate This screening method i~ effective 
Leak Test Seal for detecting leak in the range 

1OE6"-'10E12 atm. ml/sec 

Gross Package Good Inexpensive Effectiveness is dependent upon 
Leak Test Seal volume. Testing is possible for 

detecting leaks above 1 OE-3 atm. 
ml/sec. 

High Voltage Oxide Film Good Inexpensive Effectiveness Depends on struGture 
Test 

Insulation Lead Structure 
Resistance Metallization Fairly Good Inexpensive 

Contamination 

Intermittent Metallization 
Operation Bulk Silicon 

Oxide Film 
Inversion/Channeling Good Expensive Probably about the same as AC 
Design Parmeter operating life 
Drift. Contamination 

QSSAMSUN_G 
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Test 
Defect Effectivenss Cost Remarks 

Method 

Metallization 
Bulk Silicon 
Oxide Film 

AC Inversion/Channeling Very Good Expensive 
Operation Design Parmeter 

Drift Contamination 

DC Basically the Same Good Expensive The AC operation life method is I 

as Intermittent I Operation more effective for any failure 
Operation mechanism J 

High Same as AC Extremely Good Very Failures are accelerated by 
Temperature Operation Life Expensive temperature. This is probably 
AC Test the most expensive and one of the 
Operation most effective screening methods. 

High 
Temperature Inversion Fairly Poor Expensive 
Reverse /Channeling 
Bias 

9. Reliability Test Results 

Extensive test results have been compiled through lor.g term reliability monitoring (ORT) of devices. Current and historical 
data is entered into Samsung's Reliability Newtork, SAN. Thus, past performance of a device or it's family, assembly evalua­
tion results, manufacturing change reliability results, etcetera, can all be seen via computer through SAN. 

Results included in this manual are representative of products stressed, and contain data fro mthe past year. Data is sum­
marized from both die and package tests, on five critical stresses. Failure rates for long term life testing are in FITs, which 
are calculated using Arrhenius' Equation. (Arrhenius' Equation is summarized in the Appendix section). Samsung's failure 
rates are well below 50 FITs, which is acknowledged by customers and competitors alike as among the industry's elite. 

9.1 Long Term Life Test Results (KSC945, KSD288) 

Test Item Steady State Operation Life High Temperature Storage Life 

Test Condition 
Ta = Ti( max.) v CB = v CBO x 0.8 Ta= 125°C, 150°C 

1000 HRS 1000 HRS 

Number Number Failure Number Number Failure 
Family Device of of Rate of of Rate 

Samples Failures (Fin Samples Failures (Fin 

KSC945 870 0 .1 765 0 1 
TR 

KSD288 540 0 1 360 0 1 

Note 1) FIT: Failure in time or failure unit; represents the number of failures expected per 109 (one billion) device 
hours (at 55°C). 

2) TR: Transistor 
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9.2 Environmental Test Results 

~ Teotltam 
High Temp/High Humidity Pressure Cooker Thermal Shock 

Test Condition See 4.1 See 4.1 85°C, 85% R.H., Vcao >< 0.8 

Number Number Failure Number Number Failure Number Number Failure 
Device of of Rate of of Rate of of Rate 

,Famlly Samples Failures (%11KHRS) Samples Failure (%1168HRS) Samples Failures (%1 200CYC) 

KSC945 514 0 0.0 615 0 0.0 507 0 0.0 
TR 

KSD288 225 0 0.0 405 0 0.0 576 1 0.17 

10. Product Outgoing Quality Levels 

The quality of Samsung products reaching customers has improved steadily over the years. Nearly on order of magnitude 
reduction in outgoing product PPM levels has been achieved from 1 983· 7. Results can be seen below. 

Average Outgoing Quality, or AOQ, is measured by the Quality Assurance Department. Prior to release, product is sampled 
according to MIL-STD 105D. Both electrical and visual/mechanical inspections occur. If inspection standards are met, pro­
duct is approved for sales. Depending on the nature of the failure(s), rejected samples can cause an entire lot to be 100% 
tested and/or inspected, re-worked to screen out defective devices, or scrapped. 

Electrical testing is typically done to product specification limits, guardbanded by a fixed percentage. Visual/mechanical in­
spection is performed to check for key package, marking, and lead parameters. (More extensive details are provided in Chapter 
3, Assembly process control) 

Although Samsung's AOQ levels are acceptable, efforts are constantly underway to reduce the figures (thereby increasing 
outgoing quality). 
Enhanced focus on statistical process control in the manufacturing operation should help Samsung achieve it's goal of 50 
PPM in 1988. 

Samsung Product Electrical AOQ Levels 
(in PPM) 

Product Family 1987 1988 1989 1990 (Goal) 

Small-Signal 45 42 23 20 
Transistor 

Power Transistor 101 103 39 30 

Samsung Product Visual/Mechanical AOQ Levels 
(in PPM) 

Product Family 1987 1988 1989 1990 (Goal) 

Small-Signal 57 43 45 20 
Transistor 

Power Transistor 140 84 57 40 

c8SAMSUNG 
Electronics 

28 



QUALITY ASSURANCE and RELIABILITY PROGRAM 

300 

250..., a 
241 ',, 

' ' ' 200 - ' 
~Jr\ (PPM) 

" \ 
150..., \ 

\ 
\ 

" \ 
" 100 -I 1~0-_ 

\ 

b.., 
")6 --,, 

85 --~ -- .......... 
50 -I ~~ 
0 T I 

·37 '88 

(YEAR) 

Note: Total=Electrical + Visual/Mechanical 
S/S TR=Small Signal Transistor 
PWR TR= Power Transistor 

T 

'89 

Fig. 3. Total AOO Levels 

c8SAMSUNG 
J:l,:.rtrnnir~ 

40 
T 

'90 (Goal) 

0--S/STR 

D·.······PWR TR 

29 

II 



NOTES 







TRANSISTORs· FUNCTION GUIDE 

1. SMALL SIGNAL TRANSISTORS 

1.1 General Purpose Transistors 

1.1.1 SOT ·23 Type Transistors 

Condition hFE Condition Vee (sat), VaE (sat) (V) Condition fi(MHz) 
Device and Polarity (Marking) f------r--

VeEO le VeE le le la VeE le 

NPN PNP (V) (A) (V) (mA) MIN MAX (mA) (mA) MAX MAX (V) (mA) MIN TYP 

MMBT A06( 1 G) MMBTA56(2G) 80 0.5 1 100 50 100 10 0.25 2 10 100 

MMBTA05(1 H) MMBTA55(2H) 60 0.5 1 100 50 100 10 0.25 2 10 100 

MMBT2907 A(2F) 60 0.6 10 150 100 300 500 50 1.6 2.6 20 50 200. 

KSC1623(C1 X) KSA812(01 X) 50 0.1 6 1 90 600 100 10 0.3 1 6 10 250 

BCW69(H1) 45 0.1 5 2 120 260 10 0.5 0.3 

BCW70(H2) 45 0.1 5 2. 215 500 10 0.5 0.3 

BCW71(K1) 45 0.1 5 2 110 220 50 2.5 5 10 300 

BCW72(K2) 45 0.1 5 2 200 450 50 2.5 5 10 300 I 
BCX70G(AG) 45 0.1 5 2 120 220 50 1.25 0.55 1.05 5 10 125 

BCX70H(AH) 45 0.1 5 2 180 310 50 1.25 0.55 1.05 5 10 125 

BCX70J(AJ) 45 0.1 5 2 250 460 50 1.25 0.55 1.05 5 1"0 125 

BCX70K(AK) 45 0.1 5 2 380 630 50 1.25 0.55 1.05 5 10 125 

BCX71G(BG) 45 0.1 5 2 120 220 50 1.25 0.55 1.05 

BCX71H(BH) 45 0.1 5 2 180 310 50 1.25 0.55 1.05 

BCX71J(BJ) 45 0.1 5 2 250 460 50 1.25 0.55 1.05 

BCX71K(BK) 45 0.1 5 2 380 630 50 1.25 0.55 1.05 

MMBA811C5(C5) 45 0.05 3 0.5 135 270 20 2 0.3 6 1 75 

MMBA811 C6(C6) 45 0.05 3 0.5 200 400 20 2 0.3 6 1 75 

MMBA811 C7 (C7) 45 0.05 3 0.5 300 600 20 2 0.3 6 1 75 

MMBA811C8(C8) 45 0.05 3 0.5 450 900 20 2 0.3 6 1 75 

MMBCt623L3(L3) MMBA812M3(M3) 40 0.1 6 1 60 120 30 3 0.5 

MMBC1623L4(L4) MMBA812M4(M4) 40 0.1 6 1 90 180 30 3 0.5 

MMBC1623L5(L5) MMBA812M5(M5) 40 0.1 6 1 135 270 ~o 3 0.5 

MMBC1623L6(L6) MMBA812M6(M6) 40 0.1 6 1 200 400 30 3 0.5 

MMBC1623L7(L7) MMBA812M7(M7) 40 0.1 6 1 300 600 30 3 0.5 

MMBT2222A(1 P) 40 0.6 10 150 100 300 500 50 1.6 2.6 20 20 300 

MMBT2907(28) 40 0.6 10 150 100 300 500 50 1.6 2.6 20 50 200 

MMBT3903(1 Y) 40 0.2 1 10 50 150 50 5 0.3 0.95 20 10 250 

MMBT3904( 1 A) MMBT3906(2A) 40 0.2 1 10 100 300 50 5 0.3 0.95 20 10 300 

MMBT4401(2X) MMBT4403(2T) 40 0.6 1 150 100 300 500 50 0.75 1.2 10 10 250 

MMBT A20( 1 C) MMBTA70(2C) 40 0.1 10 5 40 400 10 1 0.25 10 5 125 

MMBC162206(06j 35 0.1 3 0.5 200 400 100 10 0.3 6 1 100 

MMBC162207(07) 35 0.1 3 0.5 300 600 100 10 0.3 6 1 100 

MMBC162208(08) 35 0.1 3 0.5 450 900 100 10 0.3 6 1 100 

BCW60A(AA) BCW61A(BA) 32 0.1 5 2 120 220 50 1.25 0.55 1.05 5 10 125 

BCW60B(AB) BCW61B(BB) 32 0.1 5 2 180 310 50 1.25 0.55 1.05 5 10 125 

BCW60C(AC) BCW61C(BC) 32 0.1 5 2 250 460 50 1.25 0.55 1.05 5 10 125 

BCW600(AO) BCW610(80) 32 0.1 5 2 380 630 50 1.25 0.55 1.05 5 10 125 

MMBT2222( 1 B) 30 0.6 10 150 100 300 500 50 1.6 2.6 20 20 200 

KSC.2859(E1 X) KSA 1182(F1 X) 30 0.5 1 100 70 240 100 10 0.25 6 20 200 
MMBT41°23(58) MMBT 41 25(ZO) 30 0.2 1 2 50 150 50 5 0.3 0.95 20 10 250 

KSC3265(K1X) KSA 1298(J1 X) 25 0.8 1 100 100 320 500 20 0.4 5 10 120 

MMBC 1 009F1 (F1) 25 0.05 3 0.5 30 60 10 1 0.3 6 1 150 
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SOT-23 Type Transistors (Continued) 

Device and Polarity (Marking) Condition hFe Condition Vee(sat), Vee(sat)(V) Condition fr(MHz) I 
-------· 

VeEO le Vee le le le Vee le 
NPN PNP (V) (A) (V) (mA) MIN MAX (mA) (mA) MAX MAX (V) (mA) MIN TYP 

; 
I MMBC1009F2(F2) ; 25 0.05 3 0.5 40 80 10 1 0.3 6 1 150 

MMBC1009F3(F3) 25 0.05 3 0.5 60 120 10 1 0.3 6 1 150 
I 

MM BC 1009F4(F4) 25 0.05 3 0.5 90 180 10 1 0.3 6 1 150 I 

MMBC1009F5(F5) 25 0.05 3 0.5 135 270 10 1 0.3 6 1 150 
MMBT4124(ZC) MMBT4126(C3) 25 0.2 1 2 120 360 50 5 0.3 0.95 20 10 300 

f----· 

BCW29(C1) 20 0.1 5 2 120 260 10 0.5 0.3 

BCW30(C2) 20 0.1 5 2 215 500 10 0.5 0.3 

BCW31(D1) 20 0.1 5 2 110 220 10 0.5 0.3 

BCW32(D2) 20 0.1 5 2 200 450 10 0.5 0.3 

BCW33(D3) 20 0.1 5 2 420 800 10 0.5 0.3 

1.1.2 T0-925 Type Transistors 

Device and Polarity Condition hFe Condition Vee(sat), Vee(sat)(V) Condition fr(MHz) 

Veeo le Vee le le le Vee le 
NPN PNP (V) (A) (V) (mA) MIN MAX (mA) (mA) TYP MAX TYP MAX (V) (mA) MIN TYP 

KSA1150 20 0.5 1 100 40 400 500 50 0.3 0.4 1 1.3 6 10 
KSA1378 25 0.3 1 50 70 400 300 30 0.35 0.6 
KSB810 25 0.7 1 100 70 400 700 70 0.25 0.4 0.95 1.2 6 10 50 160 
KSB811 25 1 0 100 70 400 1000 100 0.5 1.2 6 10 110 

KSC2710 20 0.5 1 100 40 400 500 50 0.18 0.4 
KSC3488 25 0.3 1 50 70 400 300 30 0.14 0.4 
KSD1020 25 0.7 1 100 70 400 700 70 0.2 0.4 0.95 1.2 

: i 
10 50 170 

KSD1021 30 1 1 100 70 400 1000 100 0.5 1.2 10 130 

1.1.3 T0-92 Type Transistors 

Device and Polarity Condition hFe Condition Vee(sat), Vee(sat)(V) Condition fr(MHz) 
f-------·-------

Veeo le Vee le le le Vee le 
NPN PNP (V) (A) (V) (mA) MIN MAX (mA) (mA) MAX MAX (V) (mA) MIN TYP 

BC639 BC640 80 1 2 150 40 250 500 50 0.5 5 10 100 
MPSA06 MPSA56 80 0.5 1 100 50 100 10 0.25 2 10 100 
MPS8099 MPS8599 80 0.5 5 1 100 300 100 10 0:3 5 10 150 
KSC2003 KSA954 80 0.3 1 50 90 400 300 30 0.6 1.2 6 10 50 100 
BC546 BC556 65 0.1 5 2 110 800 10 0.5 0.25 5 10 300 
KSD1616A KSB1116A 60 1 2 100 135 400 1000 50 0.3 1.2 2 100 70 
BC637 BC638 60 1 2 150 40 250 500 50 0.5 5 10 100 

KSC1008 KSA708 60 0.7 2 50 40 240 500 50 0.7 1.1 10 50 50 
MPS2907A 60 0.6 10 150 100 300 500 50 1.6 2.6 

I 

20 50 200 
MPS8098 MPS8598 60 0.5 5 1 100 300 100 10 0.3 5 10 150 
MPSA05 MPSA55 60 0.5 1 100 50 100 10 0.25 2 10 100 

KSC2002 KSA953 60 0.3 1 50 90 400 300 30 0.6 1.2 6 10 50 100 
KSC853 KSA545 60 0.2 1 50 40 400 150 15 0.5 1.2 
KSD1616 KSB1116 50 1 2 100 135 600 1000 50 0.3 1.2 2 100 70 100 
BC635 BC636 45 1 2 150 40 250 500 50 0.5 5 10 100 I 
KSC1072 KSA707 45 0.7 2 50 40 240 500 50 0.7 1.1 
KSC815 KSA539 45 0.2 1 0.05 40 240 150 15 0.5 1.2 
BC237 BC307 45 0.1 5 2 120 800 10 0.5 0.2 0.83 5 10 I 150 
BC337 BC327 45 0.1 5 2 100 630 500 50 0.7 5 10 100 
BC547 BC557 45 0.1 5 2 110 800 

10 I 
0.5 0.25 5 10 300 

BC550 I BC560 I 45 i 0.1 I 5 2 110 800 10 0.5 0.25 5 10 300 
SS9014 SS9015 451 0.1-1 5. 1. 60 1000 100 5 0.3 1 c; 10 150 270: -1 
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TRANSISTORs FUNCTION GUIDE 

T0-92 Type Transistors (continued) 

Device and Polarity Condition hFe Condition Vee(sat), Vee(sat)(V) Condition fi{MHz) 
1--

Veeo le Vee le le le Vee le 
NPN PNP (V) (A) (V) (mA) MIN MAX (mA) (mA) MAX MAX (V) (mA) MIN TYP 

-
MPS6602 40 1 1 500 50 1000 100 

~ 

0.6 10 50 100 

2N4401 2N4403 40 0.6 1 150 100 300 500 50 0.75 1.2 10 20 200 

MPS2222A MPS2907 40 0.6 10 150 100 300 500 50 1.6 2.6 20 20 300 

2N4400 2N4402 40 0.6 1 150 50 150 500 50 0.75 1.2 10 20 200 

2N3903 2N3905 40 0.2 1 10 50 150 50 5 0.3 0.95 20 10 250 

2N3904 2N3906 40 0.2 1 10 100 300 50 5 0.3 0.95 20 10 300 

MPS6513 MP$6517 40 0.1 10 2 90 180 50 5 0.5 

MPSA10 40 0.1 10 5 40 400 10 5 125 

MPSA20 MPSA70 40 0.1 10 5 40 400 10 5 125 
KSC1330 40 0.1 6 1 70 400 30 3 0.5 6 10 300 

KSD471A 30 1 1 100 70 400 1000 100 0.5 1.2 6 10 130 

MPS3705 MPS3703 30 0.6 5 50 30 150 50 5 0.25 5 50 100 

MPS3704 30 0.6 2 50 100 300 100 5 2 50 100 

MPS2222 30 0.6 10 150 100 300 500 50 1.6 2.6 20 20 250 

KSC921 30 0.1 10 2 40 240 10 1 0.6 10 1 100 250 
KSC839 30 0.1 12 2 40 400 10 1 0.4 10 1 80 200 
SS9011 30 0.03 5 1 28 198 10 1 0.3 

SS8050 SS8550 25 1.5 100 85 300 800 80 0.5 1.2 10 50 100 190 
KSB564A 25 1 100 70 400 1000 100 0.5 1.2 10 10 110 

MPS6601 MPS6651 25 1 500 50 1000 100 0.6 10 50 100 
MPS3702 25 0.6 50 60 300 50 50 0.25 50 100 

MPS6560 MPS6562 25 0.5 500 50 200 500 50 0.5 5 10 60 
KSD227 KSA642 I 25 0.3 50 70 400 300 30 0.6 

MPS5172 25 0.1 10 100 500 10 1 0.25 2 120 

KSC184 KSA542 25 0.05 1 40 400 20 2 0.3 6 1 100 
MPS3706 20 0.6 50 30 600 100 5 1 2 50 100 
KSD261 KSA643 20 0.5 100 40 400 500 50 0.4 1.3 1 

SS9013 SS9012 20 0.5 50 64 202 500 50 0.6 1.2 

KSD5019 10 2 1 500 140 600 2000 50 0.5 1 500 150 

*KSD5041 20 5 2 500 180 600 150 

*: Under Development 

1.1.4 T0-92L Type Transistors 

Device and Polarity Condition hFe Condition Vee(sat), Vee(sat)(V) Condition fi{MHz) 
f--- --

Veeo le Vee le le le Vee le 
NPN PNP (V) (A) (V) (mA) MIN MAX (mA) (mA) MAX -MAX (V) (mA) MIN TYP 

KSC2328A KSA928A 30 2 2 500 100 320 1500 30 2 2 500 120 

KSC2331 KSA931 60 0.7 2 50 40 240 500 50 0.7 1.2 10 50 100 

KSC2500 10 2 1 500 140 600 2000 50 0.5 1 500 150 
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1.2 Low Noise Transistors 

1.2.1 SOT-23 Type Transistors 

Device and Polarity (Marketing) NF (dB) 

Condition 
NPN PNP MAX Frequency 

MMBT6428(1K) 4 Audio 

MMBT6429(1L) 4 Audio 

MMBT2484(1U) 3 Audio 

MMBT5086(2P) 3 Audio 

MMBT5088(1Q) 3 Audio 

MM BT5087(2Q) 2 Audio 

MMBT5089(1R) 2 Audio 

1.2.2 T0·92S Type Transistors 

Device and Polarity(Marklng) NF (dB) Veeo le 

Condition 
NPN PNP TYP Frequency (V) (A) 

KSA1175 6 Audio 50 0.15 

KSC2785 4 Audio 50 0.15 

1.2.3 T0-92 Type Transistors 

Device and Polarity NF (dB) 

NPN PNP 

2N6428 

2N4123 

2N4125 

2N4124 

KSC945 KSA733 

2N4126 
MPS4249 
2N5086 

2N5088 
MPS6522 

MPS6520 
MPS6523 

MPS6521 
MPS4250A 
2N5087 

MPS4250 
2N5089 
2N6428A 
2N5210 
2N5209 

MPS8097 
KSC1222 KSA640 
KSC900 

Audio= 10Hz to 15.7KHz 

* = MAX, * * =Noise Level 

TYP 

6 

6 

5 

5 

4 

4 
3 
3 
3 
3 

3 
3 
3 

·2 

2 

2 
2 

*4 
*2 
*2 

*2 
**40 
**30 

c8SAMSUNG 
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Condition 
Frequency 

Audio 

Audio 

Audio 

Audio 

Audio 

Audio 
Audio 
Audio 
Audio 
Audio 

Audio 
Audio 
Audio 
Audio 
Audio 

Audio 
Audio 
Audio 
Audio 
Audio 

Audio 
Audio 
Audio 

Condition hFe Condition Vce(satXV) 

Veeo le Vee le le le 
(V) (A) (V) (mA) MIN MAX (mA) (mA) MAX 

50 0.2 5 0.1 250 650 100 5 0.6 

45 0.2 5 0.1 500 1250 100 5 0.6 

60 0.05 5 1 250 1 0.1 0.35 

50 0.05 5 0.1 150 500 ·10 1 0.3 

30 0.05 5 0.1 300 900 10 1 0.5 

50 0.05 5 0.1 250 800 10 1 0.3 

25 0.05 5 0.1 400 1200 10 1 0.5 

Condition hFe Condition Vee(sat) Condition fr(MHz) 

Vee le le le Vee le 
(V) (mA) MIN MAX (mA) (mA) MAX (V) (mA) MIN TYP 

6 1 40 700 100 10 0.3 6 10 180 
6 1 40 700 100 10 0.3 6 10 300 

Condition hFe Condition Vee(sat) 

Veeo le Vee le le le 
(V) (A) (V) (mA) MIN MAX (mA) (mA) MAX 

50 0.2 5 0.1 250 650 100 5 0.6 

30 0.2 1 2 50 150 50 5 0.3 

30 0.2 1 2 50 150 50 5 0.4 

25 0.2 1 2 120 360 50 5 0.3 

50 0.15 6 1 40 700 100 10 0.3 

25 0.2 1 2 120 360 50 5 0.4 
60 5 0.1 100 '300 10 0.5 0.25 
50 0.05 5 0.1 150 500 10 1 0.3 
30 0.05 5 0.1 300 900 10 1 0.5 
25 0.1 10 2 200 400 50 5 0.5 

25 0.1 10 2 200 400 50 5 0.5 
25 0.1 10 2 300 600 50 5 0.5 
25 0.1 10 2 300 600 50 5 0.5 
60 5 0.1 250 700 10 0.5 0.25 
50 0.05 5 0.1 250 800 10 1 0.3 

40 5 0.1 250 700 10 0.5 0.25 
25 0.05 5 0.1 400 1200 10 1 0.5 
50 0.2 5 0.1 250 650 100 5 0.6 
50 0.05 5 0.1 200 600 10 1 0.7 
50 0.05 ·5 0.1 100 300 10 1 0.7 

40 0.2 5 0.1 250 700 
45 0.05 3 0.5 120 1000 20 2 0.3 
25 0.05 3 0.5 120 1000 20 2 0.2 
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1·3. RFNHF/UHF Amplifier Transistors 

1·3·1. SOT-23 Type Transistors 

Device Condition fr (MHz) Cob VcEo Gpe Condition hFE NF(dB) IAGC Condition 
(pF) (dB) r-- Gain 

VeE le VeE le Condition (mA) Reduction 
NPN (V) (mA) MIN TYP MAX (V) MIN (V) (mA) MIN MAX MAX f (MHz) MAX (dB) 

KSC2734(H8Z) 10 10 1400 3500 1.5 12 10 5 20 200 

KSC3120(H9Z) 10 2 1500 2400 #0.9 15 $12 10 5 40 200 *8 800 

KSC2759(H6X) 10 5 1250 2000 1.3 14 &10 10 5 40 180 

MMBR5179 6 5 900 2000 @1 12 15 1 3 25 250 4.5 200 

KSC2757(H3X) 10 5 800 1100 1.5 15 10 5 60 240 

KSC2758(H4Z) 10 3 750 1000 0.8 25 14 10 3 60 240 4.5 900 11 30 

MMBTH10(3E) 10 4 650 @0.7 25 10 4 60 

KSC2756(H2X) 10 5 500 850 #0.5 20 $15 10 5 60 240 *6.5 200 
MMBTH24(3A) 10 8 400 620 @0.36 30 $19 10 8 30 
KSC2755(H1X) 10 3 400 600 #0.5 30 20 10 3 60 240 3 200 12 30 

I KSC2223(H5XJ 6 1 400 600 *1 20 6 1 40 180 *3 100 
KSC3125(A 1Z) 10 10 250 600 1.6 25 10 10 20 200 
KSC2715(81X) fo 1 100 3.2 30 27 12 2 40 240 

I 
1.3.2 T0-925 Type Transistors 

Devce Condition fT(MHz) Coe VeEo GpE Condition hFE NF( dB) Condition 
(pF) (dB) 

VeE le VeE le 
(NPN) (V) (mA) MIN TYP MAX (V) MIN (V) (mA) MIN TYP MAX MAX fT(MHz) 

KSC2669 10 1 100 250 3.2 30 12 2 40 240 

KSC2786 6 1 400 600 ·1.2 20 18 6 1 40 240 5 100 
KSC2787 6 1 150 300 2.5 30 6 1 40 240 

1 ·3·2 T0-92 Type Transistors 

Device Condition fr (MHz) Cob VeEo Gpe Condition hFE NF(dB) IA Ge Condition 
(pF) (dB) 

r-----, 
Gain 

VeE le VeE le Condition (mA) Reduction 
NPN (V) (mA) MIN TYP MAX (V) MIN (V) (mA) MIN MAX MAX f (MHz) MAX (dB) 

MPS5179 6 5 900 2000 @1 12 15 1 3 25 250 4.5 200 

KSC1730 10 5 800 1100 1.5 15 10 5 40 240 

MPSH17 10 5 800 @0.9 15 *24 10 5 25 250 6 200 

KSC1070*** 10 3 750 1000 0.8 25 14 10 3 40 200 4 900 11 30 

SS9018 5 5 700 1100 1.7 15 5 1 28 198 

MPSH11 10 4 650 @0.7 25 10 4 60 

MPSH10 10 4 650 @0.7 25 10 4 60 

KSC1395 10 5 600 1100 1.5 15 10 5 40 240 

MPSH24 10 8 400 620 @0.36 30 $19 10 8 30 

KSC1393 10 3 400 700 #0.5 30 20 10 2 40 240 3 200 12 30 

KSC1394 10 3 400 700 #0.5 30 20 10 2 40 240 3.5 200 

MPSH20 10 4 400 620 @0.65 30 $18 10 4 25 

SS9016 5 1 400 620 1.6 20 5 1 28 198 5 100 

KSC1187 10 3 400 700 #0.6 20 20 10 2 40 240 

KSC1188 10 3 400 700 1 20 20 10 2 40 240 

KSC1674 6 1 400 600 *1.5 20 18 6 1 40 240 5 100 

KSC388 12.5 12.5 300 2 25 28 12 12.5 20 200 

KSC1675 6 1 150 300 2.5 20 6 1 40 240 

KSC838 10 1 100 250 3.2 30 12 2 40 240 

* = TYP, # = Cre, @ = Ceb, $=Gee, & = Geb, ***=DISK TYPE TRANSISTOR 
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1·4. High Voltage Transistors 

1·4·1. SOT-23 Type Transistors 

Device and Polarity Condition hFe Condition Vee(sat), Vee(sat)(V) Condition f.r(MHz) 

Veeo le Vee le le le Vee le 
NPN PNP (V) (A) ' (V) (mA) MIN MAX (mA) (mA) MAX MAX (V) (mA) MIN TYP 

MMBTA42(1D) MMBTA92(2D) 300 0..5 10 ~o 40 20 2 0.5 0.9 20 10 50 

MMBT A43(1 E) MMBT A.93(2E) 200 0.5 10 30 40 20 2 0.5 0.9 20 10 50 

MMBT5401(2L) 150 0.5 5 10 60 240 50 5 0.5 1 10 10 100 

MMBT5550(1F) 140 0.6 5 10 60 250 50 5 0.25 1.2 10 10 100 

1·4.2. T0-92S Type Transistors 

Device and polarity(Marking) Condition hFe Condition Vee(sat), Vee(sat)(V) Condition fr(MHz) 

Veeo le Vee le le le Vee le 
NPN PNP (V) (A) (V) (mA) MIN MAX (mA) (mA) TYP MAX TYP MAX (V) (mA) MIN TYP 

KSA1174 120 0.05 6 1 200 800 10 1 0.09 0.3 6 1 50 100 

KSC2784 120 0.05 6 1 200 1200 10 1 O.Q7 0.3 6 1 50 110 

1·4·3. T0-92 Type Transistors 

Device and Polarity Condition hFe Condition Vee(sat), Vee(sat)(V) Condition fr(MHz) 

Veeo le Vee le le le Vee le 
NPN PNP (V) (A) (V) (mA) MIN MAX (mA) (mA) MAX MAX (V) (mA) MIN TYP 

MPSA44 400 0.3 10 10 50 200 10 1 0.5 0.75 

2N6517 2N6520 350 0.5 10 30 30 200 30 3 0.5 0.9 20 10 40 
MPSA45 350 0.3 10 10 50 200 10 1 0.5 0.75 

MPSA42 MPSA92 300 0.5 10 30 40 20 2 0.5 0.9 20 10 50 

2N6516 2N6519 300 0.5 10 30 45 270 30 3 0.5 0.9 20 10 40 

KSC1506 300 0.1 10 10 40 240 50 5 2 30 10 40 80 
2N6515 2N6518 250 0.5 10 30 50 300 30 3 0.5 0.9 20 10 40 
MPSA43 MPSA93 200 0.5 10 30 40 20 2 0.5 0.9 20 10 50 
2N5551 160 0.6 5 10 80 250 50 6 0.2 1 10 10 100 

KSA709 150 0.7 2 50 40 240 200 20 0.4 1 10 50 50 
2N5401 150 0.6 5 10 60 240 50 5 0.5 1 10 10 100 

KSC1009 140 0.7 2 50 40 240 200 20 0.2 0.86 10 50 30 50 
2N5550 140 0.6 5 10 60 250 50 5 0.25 1.2 10 10 100 

2N5400 120 0.6 5 10 40 180 50 5 0.5 1 10 10 100 
MPSL01 120 0.15 5 10 50 300 50 5 0.3 1.4 10 10 60 

KSC1845 KSA992 120 0.05 6 1 200 800 10 1 0.3 6 1 50 100 
MPSL51 100 0.6 5 50 40 250 50 5 0.3 1.2 10 10 60 I 

1-4-4. T0·92L· Type Transistors 

Device and Polarity Condition hFe Condition Vei(sat), Vee(sat)(V) Condition fr(MHz) 

Veeo le Vee le le le Vee le 
NPN PNP (V) (A) (V) (mA) MIN MAX (mA) (mA) MAX MAX (V) (mA) MIN TYP 

KSC2340 350 0.1 10 20 30 150 10 1 0.5 10 20 50 
KSC2330 300 0.1 10 20 40 240 10 1 0.5 30 10 50 
KSC2383 KSA1013 160 1 5 200 60 320 500 50 1.5 5 200 15 50 
KSC2310 KSA910 150 0.05 5 10 40 240 10 1 0.8 30 10 100 
KSC2316 KSA916 120 0.8 5 100 80 240 500 50 1 5 100 120 
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TRANSISTORS FUNCTION GUIDE 

1-5. Darlington Transistors 

1·5·1. SOT·23 Type Transistors 

Device and Polarity Condition hFE Condition VeE(sat), VeE(sat)(V) Condition frtMHz) 

Veeo le VeE le le le VeE le 
NPN PNP (V) (A) (V) (mA) MIN MAX (mA) (mA) MAX MAX (V) (mA) MIN TYP 

MMBT6427(1V) *40 0.5 5 10~ 1 20K 200K 500 0.5 1.5 2 

MMBTA13(1M) 30 0.3 5 100 10K 100 0.1 1.5 5 10 125 

MMBTA14(1N) 30 0.3 5 100 10K 100 0.1 1.5 5 10 125 

MMBT A63(2U) 30 0.5 5 100 10K 100 0.1 1.5 5 10 125 

MM BT A64(2V) 30 0.5 5 100 10K 100 0.1 1.5 5 10 125 

•:Vern 

1 ·5·2. T0·92 Type Transistors I Device and Polarity Condition hFE Condition VeE(sat), VeE(sat)(V) Condition fr(MHz) 

Veeo le VeE le le le VeE. le 
NPN PNP (V) (A) (V) (mA) MIN MAX (mA) (mA) MAX MAX (V) (mA) MIN TYP 

MPSA27 60 0.5 5 100 10K 100 0.1 1.5 

MPSA77 60 0.5 5 100 10K 100 0.1 1.5 

MPSA26 50 0.5 5 100 10K 100 0.1 1.5 

MPSA76 50 0.5 5 100 10K 100 0.1 1.5 

2N6427 *40 0.5 5 100 10K 200K 500 0.5 1.5 2 

MPSA75 40 0.5 5 100 10K 100 0.1 1.5 

MPSA25 40 0.5 5 100 10K 100 0.1 1.5 

MPSA14 MPSA64 30 0.5 5 100 10K 100 0.1 1.5 -5 10 125 

MPSA13 MPSA63 30 0.5 5 100 20K 100 0.1 1.5 5 10 125 

MPSA12 MPSA62 20 0.5 5 10 20K 10 0.01 1 

*:Vern 

1-6. Digital Transistors 

1·6·1. SOT-23 Type Transistors 

Device and Polarity R1 R2 VeEo le Condition hFE Condition VeE(sat)(V) Condition f'!(MHz) 

VeE le le le VeE le 
NPN PNP Kn Kn (V) (mA) (V) (mA) MIN MAX (mA) (mA) TYP MAX (V) (mA) TYP 

KSR1101 KSR2101 4.7 4.7 50 100 5 10 20 10 0.5 0.1 0.3 10 5 2501200 
KSR1102 KSR2102 10 10 50 100 5 4 30 10 0.5. 0.1 0.3 10 5 2501200 
KSR1103 KSR2103 22 22 50 100 5 5 56 10 0.5 0.1 0.3 10 5 2501200 
KSR1104 KSR2104 47 47 50 100 5 5 68 10 0.5 0.1 0.3 10 5 250/200 

KSR1105 KSR2105 4.7 10 50 100 5 5 30 10 0.5 0.1 0.3 10 5 250/200 

KSR1106 KSR2106 10 47 50 100 5 5 68 10 0.5 0.1 0.3 10 5 250/200: 

KSR1107 KSR2107 22 47 50 100 5 5 68 10 0.5 0.1 0.3 10 5 250/200 

KSR1108 KSR2108 47 22 50 100 5 5 56 10 0.5 0.1 0.3 10 5 250/200 

KSR1109 KSR2109 4.7 40 100 5 5 100 600 10 1 0.1 0.3 10 5 2501200 
KSR1110 KSR2110 10 40 100 5 1 100 600 10 1 0.1 0.3 10 5 250/200 

KSR1111 KSR2111 22 40 100 5 1 100 600 10 1 0.1 0.3 10 5 250(200 
KSR1112 KSR2112 47 40 100 5 1 100 600 10 1 0.1 0.3 10 5 2501200 
KSR1113 KSR2113 2.2 47 50 100 5 5 68 10 0.5 0.1 0.3 10 5 250/200 

KSR1114 KSR2114 4.7 47 50 100 5 5 68 10 0.5 0.1 0.3 10 5 250/200 
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1·6·2. T0.925 Type Transistors 

Device and Polarity R1 R2 Veeo le Condition hFe Condition Vee(sat)(V) Condition fr(MHz) 

Vee le le le Vee le 
NPN PNP KO KO (V) (mA) (V) (mA) MIN MAX (mA) (mA) TYP MAX (V) (mA) TYP 

KSR1201 KSR2201 4.7 4.7 50 100 5 10 20 10 0.5 0.1 0.3 10 ·5 250/200 
KSR1202 KSR2202 10 10 50 100 5 4 30 10 0.5 0.1 0.3 10 5 250/200 
KSR1203 KSR2203 22 22 50 100 5 5 56 10 0.5 0.1 0.3 10 5 250/200. 
KSR1204 KSR2204 47 47 50 100 5 5 68 10 0.5 0.1 0.3 10 5 250/200 
KSR1205 KSR2205 4.7 10 50 100 5 5 30 10 0.5 0.1 0.3 10 5 250/200 
KSR1206 KSR2206 10 47 50 100 5 5 68 10 0.5 0.1 0.3 10 5 250/200 
KSR1207 KSR2207 22 47 50 100 5 5 68 10 0.5 0.1 0.3 10 5 250/200 
KSR1208 KSR2208 47 22 50 100 5 5 56 10 0.5 0.1 0.3 10 5 250/200 
KSFP209 KSR2209 4.7 40 100 5 5 100 600 10 1 0.1 0.3 10 5 250/200 
KSR1210 KSR2210 10 40 100 5 1 100 600 10 1 0.1 0.3 10 5 250/200 
KSR12~1 KSR2211 22 40 100 5 1 100 600 10 1 0.1 0.3 10 5 250/200 
KSR1212 KSR2212 47 40 100 5 1 100 600 10 1 0.1 0.3 10 5 250/200 
KSR1213 KSR2213 2.2 47 50 100 5 5 68 10 0.5 0.1 0.3 10 5 250/200 
KSR1214 KSR2214 4.7 47 50 100 5 5 68 10 0.5 0.1 0.3 10 5 250/200 

1-6·3. T0-92 Type Transistors 

Device and Polarity R1 R2 Veeo le Condition hFe Condition Vee(sat)(V) Condition fr(MHz) 

Vee le le le Vee le 
NPN PNP KO KO (V) (mA) (V) (mA) MIN MAX (mA) (mA) TYP MAX (V) (mA) TYP 

KSR1001 KSR2001 4.7 4.7 50 100 5 10 20 10 0.5 0.1 0.3 10 5 250/200 
KSR1002 KSR2002 10 10 50 100 5 5 30 10 0.5 0.1 0.3 10 5 250/200 
KSR1003 KSR2003 22 22 so 100 5 5 56 10 0.5 0.1 0.3 10 5 250/200 
KSR1004 KSR2004 47 47 50 100 5 5 68 10 0.5 0.1 0.3 10 5 250/200 
KSR1005 KSR2005 4.7 10 50 100 5 5 30 10 0.5 0 .. 1 0.3 10 5 250/200 
KSR1006 KSR2006 10 47 50 100 5 5 68 10 0.5 0.1 0.3 10 5 250/200 
KSR1007 KSR2007 22 47 50 100 5 5 68 10 0.5 0.1 0.3 10 5 250/200 
KSR1008 KSR2008 47 22 50 100 5 5 56 10 0.5 0.1 0.3 10 5 250/200 
KSR1009 KSR2009 4.7 40 100 5 1 100 600 10 1 0.1 0.3 10 5 250/200 
KSR1010 KSR2010 10 40 100 5 1 100 600 10 1 0.1 0.3 10 5 250/200 
KSR1011 KSR2011 22 40 100 5 1 100 600 10 1 0.1 0.3 10 5 250/200 
KSR1012 KSR2012 47 40 100 5 1 100 600 10 1 0.1 0.3 10 5 250/200 
KSR1013 KSR2013 2.2 .47 50 100 5 5 68 10 0.5 0.1 0.3 10 5 250/200 
KSR1014 KSR2014 4.7 47 50 100 5 5 68 10 0.5 0.1 0.3 10 5 250/200 
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TRANSISTORs~~ FUNCTION GUIDE 

1.7 JUNCTION FETS 

1.7.1 SOT-23 Type J·FET. 

DEVICE Vaoo la Po loss~ 9m (mS) Condition VGs (OFF) 

Vos Vos Vos lo 
(V) (mA) (mW) MIN MAX (V) MIN TYP (V) (V) (µA) MIN MAX 

KSK123 20 2 200 0.13 0.47 4.5 0.9 1.6 4.5 

KSK211 18 10 200 1 10 10 9 10 10 1 0.4 4 

U.2 T0·92S Type J·FET 

DEVICE VGoo IG Po loss~ 9m (mS) Condition VGs (OFF) 

Vos Vos Vos lo 
(V) (mA) (mW) MIN MAX (V) MIN TYP (V) (V) (µA) MIN MAX II 

1---

KSK65 12 2 . 20 0.04 0.8 4.5 0.3 0.5 4.5 

KSK161 18 10 200 1 10 10 9 10 10 1 0.4 4 

1.7..3 T0-92 Type J-FET 

DEVICE VGoo IG Po loss~ 9m (mS) Condition VGs (OFF) 

Vos Vos Vos lo 
(V) (mA) (mW) MIN MAX (V) MIN TYP (V) (V) (µA) MIN MAX 

KSK30 50 10 100 0.3 6.5 10 1.2 10 10 0.1 0.4 5 

KSK117 50 10 300 0.6 14 10 4 15 10 10 0.1 0.2 1.5 

1.7.4 SOT-143 Type MOS FET (Dual Gate) 

DEVICE Vos lo Po loss (mA) .---- 9m (mS) Cis (pF) Crs (pF) NF(dB)(200MHz) 

Vos 
(V) (mA) (mW) MIN MAX (V) MIN TYP TYP MAX TYP MA,X TYP MAX 

*KSK5043 15 30 150 0 6 6 13 20 4.25 5.5 0.03 0.05 1.4 2.8 

*KSD5044 15 30 150 0 6 6 17 2 0.03 3.2 

*: Und_er Development 
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TRANSISTORs; ... 

2. POWER TRANSISTORS 

2· 1. General Purpose Transistors 

2.1.1 T0·126 Type Transistors 

Device Type hFE 
le VcEo 

NPN PNP Vee le 
(A) (V) (V) (A) 

0.1 180 KSC2682 KSA1142 5 0.01 

200 C3502 10 0.01 

300 A1381 10 0.01 

0.15 200 C5036 10 0.01 

0.2 300 KSC2688 10 0.01 

0.3 120 C5035 10 0.05 

0.5 60 C5034 10 0.05 

250 80157 10 0.05 

300 80158 10 0.05 

300 MJE340 MJE350 10 0.05 

350 80159 10 0.05 

1.2 120 KSC2690 KSA1220 5 0.3 

160 KSC2690A KSA1220A 5 0.3 

1.5 45 80135 80136 2 0.15 

60 80137 80138 2 0.15 

80 80139 80140 2 0.15 

2 45 80375 80376 2 0.15 

45 80233 80234 2 1 

60 80377 80378 2 0.15 

60 80235 80236 2 1 

80 80379 80380 2 0.15 

80 80237 80238 2 1. 

3 30 KS0882 KS8772 2 1 

40 MJE180 MJE170 1 0.1 

45 KS0794 KS8744 5 0.5 

45 80175 80176 2 0.15 

60 KS0794A KS8744A 5 0.5 

MJE181 MJE171 1 0.1 

60 80177 80178 2 0.15 

80 MJE182 MJE172 1 0.1 

80 80179 80180 2 0.15 

4 22 80433 80434 1 0.5 

32 80435 81;)436 1 0.5 

45 80437 80438 1 0.5 

60 80439 80440 1 0.5 

80 80441 80442 1 0.5 

5 25 MJE200 MJE210 1 2 

60 KS01691 KS81151 1 2 

.. 
CCS SAMSUNG· 

Electronics 

MIN MAX 

100 320 

40 320 

40 320 

40 320 

40 250 

40 320 

40 320 

30 240 

30 240 

30 240 

30 240 

60 320 

60 320 

40 250 

40 160 

40 160 

40 375 

25 

40 375 

25 

40 375 

25 

60 400 

50 250 

60 320 

40 

60 

50 250 

40 

50 250 

40 

85 

85 

85 

40 

40 

45 180 

100 400 

FUNCTION GUIDE 

VcE(SAT) (V) fr (MHz) 

le la TYP MAX VcE le MIN TYP 
Pc 

(A) (A) (V) (A) (W) 

0.05 0.005 0.16 0.5 10 0.02 180 8 

0.02 0.002 0.6 30 0.01 150 5 

0.02 0.002 0.6 30 0.01 150 7 

0.05 0.005 0.6 30 0.05 400 7 

0.05 0.005 1.5 30 0.01 50 80 10 

0.07 0.007 0.6 10 0.05 500 8 

0.1 0,01 0.6 10 0.01 800 10 

0.25 0.025 2.5 20 

0.25 0.025 2.5 20 

20 

0.25 0.025 2.5 20 

1 0.2 0.4 0.7 5 0.2 175 20 

1 0.2 0.4 0.7 5 0.2 11 20 

0.5 0.05 0.5 13 

0.5 0.05 0.5 13 

0.5 0.05 0.5 13 

1 0.1 1.0 25 

1 0.1 0.6 10 0.25 3 25 

1 0.1 1.0 25 

1 0.1 0.6 10 0.25 3 25 
-1 0.1 1.0 25 

1 0.1 0.6 10 0.25 3 25 

2 0.2 0.3 0.5 5 0.1 80 10 

3 0.6 1.7 10 0.1 50 12.5 

1.5 0.15 0.5 2 5 0.1 45 10 

1 0.1 0.8 10 0.25 3 30 

1.5 0.5 2 5 0.1 45 10 

3 0.6 1.7 10 0.1 50 12.5 

1 0.1 0.8 10 0.25 3 30 

3 0.6 1.7 10 0.1 50 12.5 

1 0.1 0.8 10 0.25 3 30 

2 0.2 0.5 1 0.25 3 36 

2 0.2 0.5 1 0.2 3 36 

2 0.2 0.6 1 0.25 3 36 

2 0.2 0.8 1 0.25 3 36 

2 0.2 0.8 1 0.25 3 36 

2 0.2 0.75 10 0.1 65 15 

2 0.2 0.1 0.3 20 
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2.1.2 D·PACK Transistors 

le Vceo Device Type Condition hFe Condition Vce(sat)(V) Condition f.r(MHz) Pc 

Vee le le le Vee le 
(A) (V) NPN PNP (V) (A) MIN MAX (A) (A) TYP MAX (V) (A) MIN TYP (W) 

1 40 MJD29 MJD30 4 1 15 75 1 0.125 0.7 10 0.2 3 15 

100 MJD29C MJD30C 4 1 15 75 1 0.125 0.7 10 0.2 3 15 

250 MJD47 10 0.3 30 150 1 0.2 1 10 0.2 10 15 

400 MJD50 10 0.3 30 150 1 0.2 1 10 0.2 10 15 

2 400 C3233 5 0.1 20 1 0.2 1 - - - 20 

3 40 MJD31 MJD32 4 3 10 50 3 0.375 1.2 10 0.5 3 15 

60 01221 8906 5 0.5 60 300 3 0.3 0.4 1 5 0.5 3 20 

100 MJD31C MJD32C 4 3 10 50 3 0.375 1.2 10 0.5 3 15 

6 100 MJD41C MJD42C 4 3 15 75 6 0.6 1.5 10 0.5 3 20 
II 

8 80 MJD44H11 MJD45H11 1 2 60 8 0.4 1 10 0.5 50 20 

10 60 MJD3055 MJD2955 4 4 20 100 4 0.4 1.1 10 0.5 2 20 

2.1.3 T0-220 Type Transistors 

le Vceo Device Type Condition hFe Condition Vce(sat)(V) Condition f.r(MHz) Pc 

Vee le le le Vee le 
(A) (V) NPN PNP (V) (A) MIN MAX (A) (A) TYP MAX (V) (A) MIN TYP (W) 

0.2 300 KSC1507 1 0.01 40 240 0.05 0.005 2 30 0.01 40 80 15 

1 40 TIP29 TIP30 4 1 15 75 1 0.125 0.7 10 0.2 3 30 

60 TIP29A TIP30A 4 1 15 75 1 0.125 0.7 10 0.2 3 30 

80 TIP298 TIP308 4 1 15 75 1 0.125 0.7 10 0.2 3 30 

100 TIP29C TIP30C 4 1 15 75 1 0.125 0.7 10 0.2 3 30 

250 TIP47 10 0.3 30 150 1 0.2 0.1 10 0.2 10 40 

300 TIP48 10 0.3 30 150 1 0.2 0.1 10 0.2 10 40 

350 TIP49 10 0.3 30 150 1 0.2 0.1 10 0.2 10 40 

400 TIP50 10 0.3 30 150 1 0.2 0.1 10 0.2 10 40 

1.5 150 KSC2073 KSA940 10 0.5 40 140 0.5 0.05 1.5 10 0.5 4 25 

2 45 80239 80240 4 1 15 1 0.1 0.7 10 0.2 3 30 

60 8D239A 8D240A 4 1 15 1 0.1 0.7 10 0.2 3 30 

80 802398 802408 4 1 15 1 0.1 0.7 10 0.2 3 30 

100 8D239C 8D240C 4 1 15 1 0.1 0.7 10 0.2 3 30 

150 KSD401 KS8546 10 0.4 40 240 10 0.4 5 25 

3 30 KSC1173 KSA473 2 0.5 70 240 2 0.2 0.3 0.8 2 0.5 100 10 

40 TIP31 TIP32 4 3 10 50 3 0.375 1.2 10 0.5 3 40 

45 80241 80242 4 3 10 3 0.6 1.2 10 0.5 3 40 

55 KSD288 KSA614 5 0.5 40 240 1 0.1 0.15 0.5 25 

ex SAMSUNG 
U Electronics 

43 



FUNCTION GUIDE 
. ,., . . . : ' . :'~! ":' 

2.1.3 T0-220 Type Transistors (Continued)· 

le VcEo Device Type Condition hFE Condition VcE(sat)(V) Condition fr(MHz) Pc 

VcE le le le VcE le 
(A) (V) NPN PNP (V) (A) MIN MAX (A) (A) TYP MAX (V) (A) MIN TYP (W) 

3 60 TIP31A TIP32A 4 3 10 50 3 0.375 1.2 10 0.5 3 40 

KS0880 KS8834 5 0.5 60 200 3 0.3 0.5 5 0.5 9 30 

*KSC1983 ! 4 0.5 500 2 0.05 1 12 0.2 15 30 

60 80241A 80242A 4 3 10 3 0.6 1.2 10 0.5 3 40 

80 TIP318 TIP328 4 3 10 50 3 0.375 1.2 10 0.5 3 40 

80 802418 802428 4 3 10 3 0.6 1.2 10 0.5 3 40 

100 TIP31C TIP32C 4 3 10 50 3 0.375 1.2 10 0.5 3 40 

100 80241C 8D242C," 4 3 10 3 0.6 1.2 10 0.5 3 40 

4 60 KSC2233 5 1 30 150 4 0.4 1 5 0.5 10 40 

80 KS0526 KS8595 5 0.5 40 240 3 0.3 1.0 1.7 5 0.5 3 30 

5 60 KS073 10 1 70 240 5 0.5 2 10 0.3 20 30 

70 KS0362 5 5 20 140 5 0.5 1 5 0.5 10 40 

100 KSC2517 5 2 40 200 3 0.3 0.6 30 

6 40 TIP41 TIP42 4 3 15 75 6 0.6 1.5 10 0.5 3 65 

45 80243 80244 4 3 15 6 1 1.5 10 0.5 3 65 

60 80243A 80244A 4 3 15 6 1 1.5 10 0.5 3 65 

60 TIP41A TIP42A 4 3 15 75 6 0.6 1.5 10 0.5 3 65 

80 802438 802448 4 3 15 6 1 1.5 10 0.5 3 65 

80 TIP418 TIP428 4 3 15 75 6 0.6 1.5 10 0.5 3 65 

100 80243C 80244C 4 3 15 6 1 1.5 10 0.5 3 65 

100 TIP41C TIP42C 4 3 15 75 6 0.6 1.5 10 0.5 3 65 

120 KSD363 5 1 40 240 1 0.1 1 5 0.5 10 40 

7 60 KS0568 KS8707 1 3 40 200 5 0.5 0.5 40 

80 KS0569 KS8708 1 3 40 200 5 0.5 0.5 40 

100 KSC2334 KSA1010 5 3 40 200 5 0.5 0.6 40 

150 8U407 5 0.5 1 10 0.5 10 60 

BU407H 5 0.8 1 . 10 0.5 10 

200 8U406 5 0.5 1 10 5 10 

8U406H 5 0.8 1 10 5 10 60 

BU408 6 1.2 1 10 5 10 

8 45 80533 80534 2 2 30 100 2 0.2 0.8 5 0.5 3 50 

60 80535 80536 2 2 30 100 2 0.2 0.8 5 0.5 3 50 

80 80537 80538 2 2 30 100 2 0.2 0.8 5 0.5 3 50 

10 60 MJE3055T MJE2955T 4 4 20 100 4 0.4 1.1 10 0.5 2 75 

80 044H 045H 1 4 20 ·8 0.4 1 10 0.5 40 50 

':high B 
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2·2. Darlington Transistors 

2.2.1 T0-126 & D-Pack Type Transistors 

le VcEo Device Type Condition hFE Condition V cE(sat)(V) Condition fi(MHz) Pc 

VcE le le le VcE le 
(A) (V) NPN PNP (V) (A) MIN MAX (A) (A) TYP MAX (V) (A) MIN T.YP (W) 

1.5 60 KSD985 KSB794 2 1 2K 3K 1A 0.001 1.5 10 

80 KSD986 KSB795 2 1 2K 3K 1A 0.001 1.5 10 

2 100 *MJD112 *MJD117 3 2 1K 12K 2 0.008 - ,2 10 0.75 25 20 

3 40 *KSD1222 *KS8907 2 1 2K - 2 0.004 - 1.5 - - - - 15 
- t----1 

60 KSD1693 KSB1150 2 1.5 2K 20K 1.5 0.0015 0.9 1.2 15 

100 KSD1692 KS81149 2 1.5 2K 20K 1.5 0.0015 0.9 1.2 15 

4 60 MJE800 MJE700 3 1.5 0.75K 1.5 0.03 2.5 40 I 
MJE801 MJE701 3 2 0.75K 2 0.04 2.8 

I 80 MJE802 MJE702 3 1.5 0.75K 1.5 0.03 2.5 40 

l MJE803 MJE703 3 2 0.75K 2 0.04 2.8 

8 100 *MJD122 *MJD127 4 4 1K 12K 4 0.016 2 20 

•: D-pack type 

2.2.2 T0-220 Type Transistors 

le VcEo Device Type Condition hFE Condition VcE(sat)(V) Condition fi(MHz) Pc 

VcE le le le VcE le 
(A) (V) NPN PNP (V) (A) MIN MAX (A) (A) TYP MAX (V) (A) MIN TYP (W) 

2 60 TIP110 TIP115 4 2 0.5K 2 0.008 2.5 50 

80 TIP111 TIP116 4 2 0.5K 2 0.008 2.5 50 

100 TIP112 TIP117 4 2 0.5K 2 0.008 2:5 50 
-+-;--

4 275 05018 5 3 2 0.005 1.5 50 

5 60 TIP120 TIP125 3 3 1K 3 0.012 2 65 

80 TIP121 TIP126 3 3 1K 3 0.012 2 65 

100 TIP122 TIP127 3 3 1K 3 0.012 2 65 
-

KSD560 KSB601 2 3 2K 15K 3 0.003 1.5 30 

6 45 BDW23 BDW24 3 2 0.75K 20K 2 0.008 2 50 

60 BDW23C BDW24C 3 2 0.75K 20K 2 0.008 2 50 

80 BDW23B BDW248 3 2 0.75K 20K 2 0.008 2 5C 

100 BDW23C BDW24C 3 2 0.75K 20K 2 0.008 2 50 

8 45 BDX53 BDX54 3 3 0.75K 3 O.Q12 2.,5 6Cl 

60 BDX53A BDX54A 3 3 0.75K 3 0.012 2.5 60 

60 TIP100 TIP105 4 3 1K 20K 3 0.006 2 80 

80 BDX53B BDX548 3 3 0.75K 3 0.012 2.5 60 

80 TIP101 TIP106 4 3 1K 20K 3 0.006 2 80 

c8SAMSUNG 
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2.2.2 T0-220 Type Transistors (Continued) 

le VcEo Device Type Condition hFE Condition VcE(sat)(V) Condition fr(MHz) Pc 

VcE le 1.c le VcE le 
(A) (V) NPN PNP (V) (A) MIN MAX (A) (A) TYP MAX (V) (A) MIN TYP (W) 

8 100 BDX53C BDX54C 3 3 0.75K 3 0.012 2.5 60 

100 TIP102 TIP107 4 3 1K 20K 3 0.006 2 80 

150 BU807 5 0.05 1.5 60 

200 BU806 5 0.05 1.5 60 

10 45 BDX33 BDX34 3 4 0.75K 4 0.008 2.5 70 

60 BDX33A BDX34A 3 4 0.75K 4 0.008 2.5 70 

60 TIP140T TIP145T 4 5 1K 5 0,01 2 80 

80 BDX33B BDX348 3 3 0.75K 3 0.006 2.5 70 

80 TIP141T TIP146T 4 5 1K 5 0.01 2· 80 

100 BDX33C BDX34C ·3 3 0.75K 3 0.006 2.5 70 

100 TIP142T TIP147T 4 5 1K 5 0.01 2 80 

12 45 BDW93 BDW94 3 5 0.754 20K 5 0.02 2 80 

60 BDW93A BDW94A 3 5 0.75K 20K 5 0.02 2 80 

80 BDW93B BDW94B 3 5 0.75K 20K 5 0.02 2 80 

100 BDW93C BDW94C 3 5 0.75K 20K 5 0.02 2 80 

2.2.3 T0-3P & T0-3P(F) Type Transistors 

Device Type hFE VcE(SAT) (V) fr (MHz) 

le VcEo VcE le le le VcE le Pc PKG 
(A) (V) NPN PNP 

(V) (A) 
MIN MAX 

(A) (A) 
TYP MAX 

(V) (A) 
MIN TYP (W) 

10 60 TIP140F TIP145F 4 5 1K 5 0.01 2 60 T0-247F 

TIP140 TIP145 4 5 1K 5 0.01 2 125 T0-3P 

80 TIP141F TIP142F 4 5 1K 5 0.01 2 60 T0-247F 

TIP141 TIP142 4 5 1K 5 0.01 2 125 T0-3P 

100 TIP142F TIP142F 4 5 1K 5 0.01 2 60 T0-247F 

TIP142 TIP147 4 5 1K 5 0.01 2 125 T0-3P 

12 60 BDV65 BDV64 4 5 1K 5 0.02 2 125 T0-3P 

80 BDV65A BDV64A 4 5 1K 5 0.02 2 125 T0-3P 

100 BDV658 BDV648 4 5 1K 5 0.02 2 125 T0-3P 

15 50 *C5047 5 5 80 5 0.12 0.5 100 T0-3P 

*: high B 
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2-3. Switching Transistors 

Vceo le Device hFE VcEJ,SAr/Y) Switching Time 
Pc 

ton ts•g T t, Package 
Vee le le le MAX MAX MAX 

(V) (A) (NPN) (V) (A) MIN MAX (A) (A) TYP MAX (µS) (µS) (µS) (W) 

375 6 *BU426 5 0.6 60 2.5 0.5 1.5 0.5 3.5 0.5 113 T0-3P 

0.5 KSA1156 5 O.Q1 30 200 0.1 0.01 1 1 4 1 10 T0-126(PNP) 

300 4 MJE13004 5 2 8 40 2 0.5 0.6 0.8 3 0.7 75 T0-220 

8 MJE13006 5 5 5 30 5 1 2 0.8 3 0.7 80 T0-220 

12 MJE13008 5 8 6 30 8 1.6 1.5 0.8 3 0.7 100 T0-220 

400 0.5 KSC2752 5 0.05 20 80 0.3 0.06 1 1 2.5 1 10 T0-126 

2 KSC2333 5 0.1 20 80 0.5 0.1 1 1 2.5 1 15 T0-220 

4 MJE13005 5 1 10 60 1 0.2 0.5 0.8 3 0.7. 75 T0-220 

5 KSC2518 5 0.5 20 80 2 0.4 1 1 2.5 0.7 40 T0-220 

5 *BUT11 5 2 5 3 0.6 1.5 1 4 0.8 100 T0-220 II 
5 *BUV46 5 2 5 3.5 0.7 5 1 3 0.8 85 T0-220 

5 *BUW11 5 2 5 3 0.6 1.5 1 4 0.8 113 T0-3P 

6 *BU426A 5 0.6 60 2.5 0.5 1.5 0.5 3.5 0.5 113 T0-3P 

7 KSC2335 5 1 20 80 3 0.6 1 1 2.5 1 40 T0-220 

8 *BUW12 5 3 5 6 1.2 1.5 1 4 0.8 125 T0-3P 

MJE13007 5 2 8 60 2 0.4 1 0.8 3 0.7 80 T0-220 

9 *BUV47 5 5 5 9 3 3 0.8 2.5 0.8 120 T0-3P 

10 KSC2749 5 1 15 80 6 1.2 1 1 2.5 0.7 100 T0-3P 

12 MJE13009 5 5 8 40 5 1 1 0.8 3 0.7 100 T0-220 

15 KSC2751 5 2 15 80 10 2 0.3 1 1 2.5 0.7 120 T0-3P 

15 *BUV48 5 10 5 12 2.4 5 1 3 0.8 150 T0-3P 

. 450 5 **BUT11A 5 2 5 2.5 0.5 1.5 1 4 0.8 100 T0-220 

5 **BUW11A 5 2 5 2.5 0.5 1.5 1 4 0.8 113 T0-3P 

8 **BUW12A 5 3 5 6 1.2 1.5 1 4 0.8 125 T0-3P 

9 **BUV47A 5 5 5 8 2.5 3 0.7 3 0.8 120 T0-3P 

15 **BUV48A 5 10 5 15 3 5 1 3 0.8 150 T0-3P 

500 3 KSC5020 5 0.3 15 50 1.5 0.3 1 0.5 3 0.3 40 T0-220 

4 KSC5022 5 0.3 15 50 1.5 0.3 1 0.5 3 0.3 60 T0-3P 

5 KSC5021 5 0.6 15 50 3 0.6 1 0.5 3 0.3 50 T0-220 

7 KSC5023 5 0.6 15 50 3 0.6 1 0.5 3 0.3 80 T0-3P 

10 KSC5024 5 0.8 15 50 4 0.8 1 0.5 3 0.3 90 T0-3P 

15 KSC5025 5 1.2 15 50 6 1.2 1 0.5 3 0.3 100 T0-3P 

600 15 ***BUV48B 5 10 5 10 4 3 1 3 0.7 150 T0-3P 

700 15 * * *BUV48C 5 10 5 10 4 3 1 3 0.7 150 T0-3P 

800 1.5 KSC5026 5 0.1 10 40 0.75 0.15 2 0.5 3 0.3 40 T0-220 

3 KSC5027 5 0.2 10 40 1.5 0.3 2 0.5 3 0.3 50 T0-220 

KSC5028 5 0.2 10 40 1.5 0.3 2 0.5 3 0.3 80 T0-3P 

4.5 KSC5029 5 0.3 10 40 2 0.4 2 0.5 3 0.3 90 T0-3P 

6 KSC5030 5 0.4 10 40 3 0.6 2 0.5 3 0.3 100 T0-3P 

8 KSC5031 5 0.6 10 40 4 0.8 2 0.5 3 0.3 140 T0-3P 

12 KSC3552 5 0.8 10 40 6 1.2 2 0.5 3 0.3 150 T0-3P 
*: BVcEs 850V **: BUcEs 1000V ***: BUcEs 1200V 
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2·4. Horizontal Defelection Output Transistors 

2.4.1 T0·3P Type Transistors 

Vceo VcEo le Device hFE 

VcE le le 
(V) (V) (A) (NPN) (V)·' (A) MIN MAX (A) 

1500 800 2.5 KSD5000 5 0.5 8 2 

3.5 KSD5001 5 0.5 8 2.5 

5 KSD5002 5 1 8 4 

6 KSD5003 5 1 8 5 

2.5 KSD5004 5 0.5 8 2 

3.5 KSD5005 5 0.5 8 2.5 

5 KSD5006 5 1 8 4 

6 KSD5007 5 1 8 5 

2.4.2 T0·247F Type Transistors 

Vceo VcEo le Device hFE 

VcE le le 
(V) (V) (A) (NPN) (V) (A) MIN MAX (A) 

1500 800 2.5 KSD5010 5 0.5 8 2 

3.5 KSD5011 5 0.5 8 2.5 

5 KSD5012 5 1 8 4 

6 KSD5013 5 1 8 5 

2.5 KSD5014 5 0.5 8 2 

3.5 KSD5015 5 0.5 8 2.5 

5 KSD5016 5 1 8 4 

6 KSD5017 5 1 8 5 

5 KSD5056 5 1 8 4 

6 KSD5057 5 1 8 5 

5 KSD5058 5 1 8 4 

6 KSD5059 5 1 8 5 

r3SAMSUNG 
Electronics 

VcE(sat)(V) Switching Time 
Pc 

Ion lstg 11 Comment 

le MAX MAX MAX 
(A) TYP MAX (µS) (µS) (µS) (W) 

0.6 8 0.4 80 
Built in 

Damper Diode 

0.8 8 0.4 80 
Built in 

Damper Diode 

0.8 5 0.4 120 
Built in 

Damper Diode 

1 5 0.4 120 
Built in 

Damper Diode 

0.6 8 0.4 80 

0.8 8 0.4 80 

0.8 5 0.4 120 

1 5 0.4 120 

VcE(sat)(V) Switching Time 
Pc 

Ion lstg t1 Comment 
le (µS) (µS) (µS) 
(A) TYP MAX MAX MAX MAX (W) 

0.6 8 0.4 50 
Built in 

Damper Diode 

0.8 8 0.4 50 
Built in 

Damper Diode 

0.8 5 0.4 60 
Built in 

Damper Diode 

1 5 0.4 60 
Built in 

Damper Diode 

0.6 8 0.4 50 

0.8 8 0.4 50 

0.8 5 0.4 60 

1 5 0.4 60 

0.8 1.5 0.3 60 
Built in 

Damper Diode 

1 1.5 0.3 60 
Built in 

Damper Diode 

0.8 1.5 0.3 60 

1 1.5 0.3 60 
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3. QUICK REFERENCE TABLE (APPLICATION) 
3.1 Audio Equipment 

e l[ 
SOT-23 T0·92 T0·92L 

l 
RM AMP KSC2223 ; KSC1674 
Mix. Conv KSC2223 I KSC1674 
Local Osc KSC2223 KSC1674.KSC1675 I[ 

FM 

T0-126 T0-220 

-------+---------+------- ---~--- _______ . ______ j___ ______ ----1--------i 
IF KSC271:----iKSC838.KSC1675 t 
RF KSC1623 KSC945.KSC815 I AM 

Diff Amp 

Conv Osc KSC2715 I KSC1675.KSC945 

IF 

10W 
20W 
25W 
30W 
35W 
40W 
50W 
60W 
80W 
100W 
150W 

KSl;2715 
KSC838 
KSC 1675.KSC945 
KSC838 

KSA81?..KSC1623 KSA733.KSC945 
KSA812.KSC1623 KSA733.KSC945 
KSA812.KSC1623 KSA733.KSC945 
KSA812.KSC1623 KSA733.KSC945 
KSA812.KSC1623 KSA733.KSC945 

KSA992.KSC1845 
KSA992.KSC1845 
KSA991.KSC1845 
KSA992.KSC1845 
KSA992.KSC1845 
KSA992.KSC1845 

I 

i-----t-----+--------+--------+--,---------1--------+--------
Pre Driver 

Driver 

20W 
25W 
30W 
35W 
40W 
50W 
60W 
80W 
100W 
150W 
20W 

3W 
5W 
10W 
20W 
25W 
30W 
40W 
50W 
60W 
80W 

Output 3W 
5W 
10W 
20W 

25W 
30W 
35W 

I KSA954.KSC2003 
I KSA954.KSC2003 
I 

KSA642.KSD227 
KSA642.KSD227 
KSA954.KSC2003 
KSA954.KSC2003 

I 

KSA954. KSC2003 
KSA954.KSC2003 

KSA910.KSC2310 
KSA910.KSC2310 
KSA910.KSC2310 
KSA910.KSC2310 
KSA910 KSC2310 
KSA910.KSC2310 
KSA910.KSC2310 KSA 1142.KSC2682 

KSA1142.KSC2682 
KSA 1142.KSC2682 

I KSA916.KSC2316 

I 

I 

KSA916.KSC2316 KSA1220 KSC2690 
KSA 1220.KSC2690 
KSA1220A.KSC2690A 

KSA928A.KSC2328A 
KSB 7 7 2. KSD882 
KSB744.KSD794 

qs·sAMSUNG 
r-1 __ .. _____ _ 

KSB834. KSD880 
KSA614.KSD288 
KSB596.KSD526 
TIP41 C. TIP42C 
TIP41 C.TIP42C 
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TRANSISTORs FUNCTION GUIDE 

3.2 Video Equipment 
Application Package Color TV B/WTV 

Tuner VHF SOT-23 KSC2755 KSC2755 
RF 

T0-92 KSC1393 

SOT-23 KSC2756 KSC2756 
MIX 

T0-92 KSC1.393, MPSH24 KSC1394, MPSH24 

SOT-23 KSC2757, KSC2759, KSC3120, MMBR5179 KSC2757, KSC2759, KSC3120, MMBR5179 
UHF 

T0-92 KSC1730, MPS5179, MPSH10 KSC1730, MP~5179, MPSH10 

UHF RF SOT-23 KSC2758 KSC2758 

MIX SOT-23 KSC2758 KSC2758 

SOT-23 KSC2757, KSC2759, KSC3120, MMBR5179 KSC2757, KSC2759, KSC3120, MMBR5179 
UHF 

T0-92 KSC1730, MPS5179, MPSH10 KSC1730, MPS5179, MPSH10 

Video Output T0-92 KSA643, KSA733 KSA 733, KSC945 
Chroma T0-92L KSC2330, KSC2340 KSC2330, KSC2340 

T0-202 KSC1520A KSC1520A 

T0-126 
KSC2688, *KSA5037, *KSC5038, *KSA5033, *KSA5034, *KSA5037, 
• KSA5034, • KSA5033, • KSC5036 • KSC5036, • KSC5038 

T0-220 KSC1257 KSC1507 

Vertical osc T0-92 KSA 733, KSC945 
Defelection Driver T0-92 KSA642, KSA643, KSD227, KSD261 

T0-92L KSC2310, KSA910 

Output T0-92L KSC2328A, KSA928A 

T0-202 KSC1096, KSA643 

T0-126 KSA 1220A, KSC2690A KSA1220A, KSC2690A, KSB772, KSD882 

T0-220 KSB546, KSD401, KSA940, KSC2073 KSD880, KSD288, KSA614, KSB834 

Sound Output T0-92 KSD261, KSB564, KSB1116, KSA643, 
KSD471, KSD1616 

T0-92L KSC2383, KSA 1013 KSC2328A, KSA928A 

T0-126 KSA1220A, KSC2690A 

T0-220 KSB546, KSD401, KSA940, KSC2073 

AGC T0-92 KSC945, KSA733 KSC945, KSA 733 
r------
Sync• 

T0-92 KSC945, KSA733 . KSC945, KSA 733 
Separator 

Horizontal osc T0-92 KSC945, KSA733 KSC945, KSA733 
Def election Driver T0-92L KSC2330, KSC2316, KSA916 

Output T0-220 KSD362, KSD73 

T0-3P KSD5000, KSD5001, KSD5002, KSD5003, KSD5004, KSD5006, KSD5007 

T0-3PF 
KSD5010, KSD5011, KSD5012, KSD5013, KSD5014, KSD5015, KSD5016, 
*KSD5056, *KSD5057, *KSD5058, *KSD5059, BU508D, BU508 

Serieli Error T0-92 KSA 733, KSC945 
RegulaJor Amp T0-92L KSC2310, KSA910 

Driver T0-92 KSA 733, KSC945 

T0-92L KSC2310, KSA910 

T0-202 KSC1096, KSA634 

Output T0-126 KSB772, KSD882 

T0-220 KSD560 KSD288, KSD880, KSB834, KSA614 

Switching Driver T0-92 KSD471A, KSB564A, KSD261, KSA643 KSD471A, KSB564A, KSD261, KSA643 

Regulator Output T0-3P KSD5006, KSD5007 KSD5006, KSD5007 

T0-3PF *KSD5058, *KSD5059 • KSD5058, • KSD5059 .. . Under Development 

c8SAMSUNG 
. Electronics 
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TRANSISTORs FUNCTION GUIDE 

SOT-23 TYPE 

~ 20mA 30mA SOmA 0.1A 0.2A 0.3A O.SA 0.6A 0.8A 10mA 
E 

12V MMBR5179 

14V KSC2734 
KSC2759 

15V KSC3120 
KSC2757 

20V KSC2223 KSC2756 BCW29·33 (2mA) 
KSK123 

25V KSC2758 KSC3125 MMBTH10 MMBTA4124 KSA1298 
MMBT5089 MMBTA4126 KSC3265 
MMBC1009F1-5 

30V KSC2755 KSC2715 MMBTH24 MMBTA4123 MMBTA13 KSA1182 MMBT2222 
MMBT5088 MMBTA4125 MMBTA14 KSC2859 

MMBTA63 II 
MMBTA64 

32A BCW60A·D 
BCW61A·D 

35V MMBC1622D6-8 

40V MMBA812M3-7 MMBT3903 MMBT6427 MMBT2222A 
MMBC1623L3·7 MMBT3904 MMBT2907 
MMBTA20 MMBT3906 MMBT4401 
MMBTA70 MMBT4403 
KSR1109-12 
KSR2109-12 

45V MMBA811C5-8 BCW69·72 MMBT6429 
BCW70G-K 
BCW71G-K 

50V MMBT5086 KSA812 MMBT6428 
MMBT5087 KSC1623 

KSR1101-8 
KSR2101-8 
KSR1113/4 
KSR2113/4 

60V MMBT2484 MMBTA05 MMBT2907A 
MMBTA55 

80V MMBTA06 
MMBTA56 

140V MMBT5550 

150V MMBT5401 

200V MMBTA43 
MMBTA93 

300V MMBTA42 
MMBTA92 

c8SAMSUNG 
Electronics 
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TRANSISTORS 

T0·92S, T0-92 & T0·92L TYPE (VcEO: 12V - 60V) 

20mA 

12V 

KSK65 
(2mA) 

15V 20V 

KSC1395 KSK161(10mA) 
KSK211 (1 Orn A) 
KSC1674 
KSC2786 

25V 30V 

KSC1070 KSC1393 
KSC1394 

35V 40V 

FUNCTION GUIDE 

45V sov 

KSK117 
(10mA) 
KSK30 
(10mA) 

60V 

r-----:----+-----+------------+-------~ -- . ------+------<f-----+--------+----+------+-----< 
25mA I SS9016 

30mA KSC1187 
KSC1188 

50mA MPS5179 KSC1730 
SS9018 

i. SS9011 
! KSC838 
I KSC2669 

KSA542 2N5088 
KSC184 KSC1675 
KSC2787 

KSA640 2N5086 
KSC1222 2N5087 

2N5209 
2N5210 

II

) KSC388 
KSC900 

...___ _ _,_ _____ . --+-----+------------1-2_N_5_0_89_+-----t-------+-----+--------+-------+-------1 
0.1A MPSH17 II MPS5172 KSC839 

MPS6520 KSC921 
MPS6521 MPSH20 

' MPS6522 MPSH24 
MPS6523 
MPSH10 
MPSH11 

KSC1330 
MPS6513 
MPS6517 
MPSA10 
MPSA20 
MPSA70 
KSR1009-12 
KSR2009-12 
KSR1209-12 
KSR2209-12 

SS9014 KSR1201-8 
SS9015 KSR1213/4 

KSR2201-8 
KSR2213/4 
KSR1001-8 
KSR2001-8 
KSR1013/4 
KSR2013/4 

t----+-~--+---------+-----+----+-----+------+------1-----+--------l------l 

0.15A 

0.2A 

0.3A 

0.5A 

0.6A 

MPSA12 
MPSA62 
KSA643 
KSD261 
SS9012 
SS9013 
KSA1150 
KSC2710 

MPS3706 

2N4124 2N4123 
2N4126 2N4125 

KSC3488 
KSA1378 
KSA642 
KSD227 

I I 

I 

MPS6560 MPSA13 
M F\56562 M PSA 14 

MPSA63 
MPSA64 

MPS3702 MPS2222 
MPS3703 
MPS3704 
MPS3705 

MPS4250 

2N3903 
2N3904 
2N3905 
2N3906 
MPS8097 

2N6427 
MPSA25 
MPSA75 

2N4400 
2N4401 
2N4402 
2N4403 
MPS2222A 
MPS2907 

KSA 1175 M PS4250A 
KSC2785 MPS4249 
KSA733 
KSC945 

KSA539 2N6428 KSA545 
KSC815 2N6428A KSC853 

KSA953 
KSC2002 

MPSA26 MPS8098 
M PSA 76 M PS8598 

MPSA05 
MPSA55 
MPSA27 
MPSA77 

MPS2907A 

1--------l------+------~t----------+-----+----+--------+-----+-----+--------t---~-~ 

0.7A 

.. 
C:CSAMSUNG 

u Electronics 

KSB810 
KSB811 

KSA707 
KSC1072 

KSA708 . 

KSC1008 j' 
KSA931 
KSC2331 
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TRANSISTORs FUNCTION GUIDE 

T0-925, T0-92 & T·92L TYPE (Continued) 

Vceo 
12V 15V 20V 25V 30V 35V 40V 45V SOV 60V 

le 

O.BA 

1A KSB564A KSD1021 MPS6602 K881116 KSB116A 
K88811 K8D471A K8D1616 KSD1616A 
MP86601 
MP86651 

1.5A 888050 
888550 

2A (10V) K8A928A 
K8C2500 K8C2328A 
K8D5019 

5A K8D5041 

T0-925, T0-92 & T0·92L Type (V cEO: 80V - 400V) I 
Vceo 

80V 100V 120V 140V 150V 160V 200V 250V 300V 350V 400V 
le 

20mA 

25mA 

30mA 

50mA K8A992 K8A910 
K8C1845 K8C2310 
K8A1174 
K8C2874 .. 

0.1mA K8C1506 K8C2340 

I 
K8C2330 

0.15A MP8L01 

I 0.2A 

i 0.3A K8A954 MP8A45 MP8A44 
KSC2003 

0.5A MP88099 MP8A43 2N6515 2N6519 2N6517 
MP88599 MPSA93 2N6518 MPSA92 2N6520 
MP8A06 2N6516 
MPSA56 MPSA42 

0.6A I MPSL51 2N5400 2N5550 2N5401 2N5551 

O.?A KSC1009 KSA709 

0.8A 

l 
KSA916 

I KSC2316 
1

1A I KSA1013 

l l K8C2383 

1.5A I l r--
2A I 

c8SAMSUNG 
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TRANSISTORS FUNCTION GUIDE 

D·PACK &. T0-126 Type (VcEo: 25V-400V) 

Vceo 25V 30V 40V 45V 60V aov 100V 120V 150V/160V 180V 200V 250V 300V 400V 
le 

0.1A KSC2682 KSC3502 KSA1381 
KSA1142 

0.15A KSC5036 

0.2A KSC2688 

0.3A KSC5035 

0.5A KSC5034 80157 MJE340 KSC2752 
MJE350 KSA1156 
80158 
80159 

1A MJ029 MJ029C 
I MJ030 MJ030C 

1.2A KSC2690 KSC2690A 
KSA1220 KSA1220A 

1.5A 80135 80138 KS0986 
80136 KS8794 KS8795 

80137 80139 
80140 

2A 80233 80377 80379 MJ0112 KS01033 KSC3233 
80378 80237 80237 MJ0117 KS8768 

80235 80238 
80236 80380 

80375 
80376 

3A KS0882 MJE170 KS0794 KS0794A MJE172 KS01692 
KS8772 MJE180 KS8744 KS8744A MJE182 KS81149 

MJ031 80175 MJE171 80179 MJ031C 
MJ032 80176 MJE181 80180 MJ032C 

80177 
80178 
KS01693 
KS81150 
KS01221 
KS8906 

4A 80433 80435 80437 MJE700 MJE702 80681 80683 
80434 80436 80438 MJE701 MJE703 80682 80684 

80675 80677 80679 
80675A 80677A 80679A 
80676 80678 80680 
80676A 80678A 80680A 

MJE800 MJE802 
MJE801 MJE803 
80439 80441 
80440 815442 

KS01222 
KS8907 

5A MJE200 KS01691 MJ0122 
MJE210 KS81151 MJ0127 

6A MJ041C 
MJ042C 

10A MJ02955 
MJ03055 

c8SAMSUNG 
Electronics · 
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TRANSISTORS FUNCTION GUIDE 

T0-220 TYPE 

Vceo 30V 40V 45V 
le 

55V 60V 70V sov 100V 120V 150V 200V 250V 300V 350V 400V 450V soov eoov 

0.2 KSC1507 

1 TIP29 TIP29A TIP298 TIP29C TIP47 TIP48 TIP49 TIP50 
TIP30 TIP30A TIP308 TIP30C 

1.5 KSC2073 KSC5026 
KSA940 

2A 80239 TIP110 TIP111 TIP112 KS0401 KSC2333 
80240 TIP115 TIP116 TIP117 KS8546 8UX84 

80239A 802398 80239C 
80240A 802408 80240C 

3A KSC1173 TIP31 80241 KS0288 TIP31A TIP318 TIP31C KSC5020 KSC5027 
KSA473 TIP32 80242 KSA614 TIP32A TIP328 TIP32C 

Ksosao 802418 8D241C 
KS8834 802428 8D242C II 
KSC1983 
8D241A 
80242A 

4A KSC2233 KS0526 KSD5018 MJE 
KS8596 MJE 13005 

13004 

5A KS073 KS0362 TIP121 KSC2517 KSC2518 8UT11A KSC5021 
TIP120 TIP126 TIP122 8UT11 
TIP125 TIP127 8UV46 

KS8601 
KS0560 

6 TIP41 80W23 TIP41A TIP418 TIP41C KS0363 KSC2335 
TIP42 80W24 TIP42A TIP428 TIP42C 

80243 80W23A 8UW238 80243C 
80244 80W24A 8UW248 80244C 

80243A 802438 80W23C ·,r 
80244A 802448 BOW24C 

7 KS0568 KS0569 KSC2334 BU407 BU406 
KSB707 KSB708 KSA1010 8U407H BU406H 

BU408 

8 BOX53 TIP100 TIP101 TIP102 BUBO? BU806 MJE MJE MJE 
BOX54 TIP105 TIP106 TIP107 5740 5741 5742 
80533 BOX53A BOX538 BDX53C MJE MJE 
80534 BOX54A 80X548 80X54C 13006 13007 

80535 80537 
80536 80538 

10 80X33A MJE3055T TIP141T TIP142T 
80X34A MJE2955T TIP146T TIP147T 

TIP140T BOX338 BOX33C 
TIP145T BOX348 BDX34C 
80X33A 044H 
BOX34A 045H 

12 BOW93 80W93A 80W938 80W93C MJE MJE 
80W94 BOW94A BOW948 80W94C 13008 13009 

r2SAMSUNG 
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TRANSISTORs FUNCTION GUIDE 

T0·3P & T0·247F TYPE 
le 2.SA 3A 3.SA 4A 4.SA SA 8A 7A SA 9A 10A 12A 15A 

Vceo 

50 KSC5047 

375 BU426 

400 BUW11 BU426A BUW12 BUV47 KSC2749 KSC2751 
BUV48 

450 BUT11A BUW12A BUV47A BUV48A 
BUW11A 

500 KSC5022 KSC5023 KSC5024 KSC5025 

600 BUV48B 

700 BU508 BUW48C 
BU508D 
BU508F 
BU508DF 

800 KS05000 KSC5028 KSD5000 KSC5029 KSD5002 KSC5030 KSC5031 KSC3552 
KSD5004 KSD5005 KSD5006 KSD5003 
KSD5010 KSD5011 KSD5012 KSD5007 
KS05014 KSD5012 KSD5016 KSD5013 

KSD5017 

c8 2!"'6UNG 56 
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KSA539 PNP EPITAXIAL SILICON TRANSISTOR 

LOW FREQUENCY AMPLIFIER 
• Complement to KSC815 

I 
I 

T0-92 

• Collector-Base Voltage Vceo = -60V 
• Collector Dissipation Pc =400mW 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic 

Collector-Base Voltage 
Collector-Emitter Voltage 
Emitter-Base Voltage 
Collector Current 
Collector Dissipation 
Junction Temperature 
St?rage Temperature 

Symbol 

Vcso 
VcEO 
VEBo 

I le 
I Pc 

l ~!tg 

Rating Unit 

-60 v 
-45 v 
-5 v 

-~~~ i ~~ JI 
. 150 1! °C 

-55-150 °C 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Conditions 

Collector-Base Breakdown Voltage BVcso le= -100µ.A, IE =0 
Collector-Emitter Breakdown Voltage BVcEO le= -10mA, Is =0 
Emitter-Base Breakdown Voltage BVEBo IE=-10µ.A, lc=O 
Coll8ctor Cut-off Current lcso Vcs =-45V, IE =0 
Emitter Cut-off Current IEBo VEB = -3V,.lc =0 
DC Current Gain hFE VcE=-1V, lc=-50mA 
Base-Emitter On Voltage VsE (on) VcE=-1V, lc=-10mA 
Collector-Emitter Saturation Voltage VcE (sat) lc=-150mA, ls=-15mA 
Base-Emitter Saturation Voltage VsE (sat) le= -150mA, Is =-15mA 

hFE CLASSIFICATION 

Classification R 0 y 

hFE 40-80 70-140 120-240 

=8SAMSUNG 
Electronic!'> 

1. Emitter 2. Base 3. Collector 

Min Typ Max 

-60 
-45 
-5 

-100 
-100 

40 240 
-0.60 -0.65 -0.90 

-0.25 -0.5 
-0.9 -1.2 

Unit 

v 
v 
v 
nA 
nA 

v 
v 
v 
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KSA539 PNP EPITAXIAL SILICON TRANSISTOR 

STATIC CHARACTERISTIC llASE•EMITI'eA ON VOLTAGE 
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KSA542 PNP EPITAXIAL SILICON TRANSISTOR 

LOW FREQUENCY AMPLIFIER 
• Collector-Base Voltage V ceo =.-30V T0-92 
• Low Collector-Emitter Saturation Voltage Vee (sat)=-0.15V (TYP) 
• Complement to KSC184 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcao -30 v 
Collector-Emitter Voltage Vceo -25 v 
Emitter-Base Voltage Veao -5 v 
Collector Current le -50 mA 
Collector Dissipation Pc 250 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

1. Emitter 2. Base 3. Collector II 
ELECTRICAL CHARACTERISTICS (Ta=25°C) 

Characteristic Symbol Test Conditions Min Typ Max Unit 

Collector-Base Breakdoym Voltage BVceo le :;::-100µA, le =0 -30 v 
Collector-Emitter Breakdown Voltage BVceo lc=-10mA, le=O -25 ' v 
Emitter-Base BreakdoV\,'.n Voltage BVeao le=-10µA, lc=O -5 v 
Collector Cut-off Current lceo Vce=-25V, le=O -100 nA 
Emitter Cut-off Current leeo Vee=-3V, lc=O -100 nA 

1 DC Current Gain hFE VCf.=-6V, lc=-1mA 40 I 400 
Collector-Emitter Saturation Voltage Vee (sat) lc=-20mA, la=-2mA -0.15 -0.3 v 
Base-Emitter On Voltage Vee (on) V ce = - 6V, le = - 1 mA -0.65 -1.0 v 
Current Gain-Bandwidth Product fr Vee =-6V, lc=-1mA 100 MHz 
Output Capacitance Cob Vea= -6V, le=O 2.5 pF 

f = 1 MHz 

hFe CLASSIFICATION 

Classification R 0 y G I 
j 

hFE 40-80 70-140 120-240 200-400 
J 

c8SAMSUNG 
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KSA542 PNP EPITAXIAL SILICON TRANSISTOR 

STATIC CHAHACTERISTIC DC CURRENT GAIN 
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KSA545 PNP EPITAXIAL SILICON TRANSISTOR 

LOW FREQUENCY AMPLIFIER 
• Complement to KSC85::t T0-92 

• Collector-Base Voltage V ceo = - 70V 
• Collector Dissipation Pc =400mW 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vceo -70 v 
Collector-Emitter Voltage VcEo -60 v 
Emitter-Base Voltage VEBO -5 v 
Collector Current le -200 mA 
Collector Dissipation Pc 400 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

1 . Emitter 2. Base 3. Collector II 
ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Conditions Min Typ Max Unit 

Collector-Base Breakdown Voltage BVceo lc=-100µA, IE=O -70 v 
Collector-Emitter Breakdown Voltage BVcEo le= -10mA, la =0 -60 v 
Emitter-Base Breakdown Voltage BVEBo IE= -10µA, le =0 -5 v 
Collector Cut-off Current lcao Vea =-45V, IE =0 -100 nA 
Emitter Cut-off Current IEaO VEB = -3V, le =0 -100 nA 
DC Current Gain hFE VcE = -1V, le= -50mA 40 400 
Base-Emitter On Voltage VaE (on) VcE = -1V, le =-10mA -0.60 -0.65 -0.90 v 
Collector-Emitter Saturation Voltage VcE (sat) le= -150mA, le =-15mA -0.25 -0.5, v 
Base-Emitter Saturation Voltage VeE (sat) lc=-150mA, le=-15mA -0.9 -1.2 v 

hFe CLASSIFICATION 

Classification R 0 y G 

hFE 40-80 70-140 120-240 200-400 
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KSA545 PNP EPITAXIAL SILICON;TifANSiSTOR 

STATIC CHARACTERISTIC BASE·EMITTER ON VOLTAGE 
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KSA640 PNP EPITAXIAL SILICON TRANSISTOR 

LOW FREQUENCY LOW NOISE AMPLIFIER 
• Complement to KSC1222 
•Collector-Base Voltage Vcao=-SOV 
• Low Noise Level NL=40mV (Max) 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcao -50 v 
Collector-Emitter Voltage Vern -45 v 
Emitter-Base Voltage VEBO -5 v 
Collector Current le -50 mA 
Collector Dissipation Pc 250 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Conditions 

Collector-Base Breakdown Voltage BVcao le= -100µA, IE =0 
Collector-Emitter Breakdown Voltage BVcEo lc=-10mA, 18 =0 
Emitter-Base Breakdown Voltage BVEBO IE=-10µA, lc=O 
Collector Cut-off Current lcso Vca=-40V, IE=O 
Emitter Cut-off Current IEBo VEs = -3V, le =0 
DC Current Gain hFE VcE=-3V, lc=-0.5mA 
Collector-Emitter Saturation Voltage VcE (sat) lc=-20mA, l8 =-2mA 
Base-Emitter On Voltage VsE (on) VcE=-3V, lc=-0.5mA 
Collector Gain-Bandwidth Product h VcE=-3V, lc=-1mA 

T0-92 

Output Capacitance Cob Vca=-6V, IE=O, f=1MHz 
Noise Level NL Vcc=-20V, lc=-0.1mA 

Rs= 25KO, f=1KHz 
Av=80dB 

hFE CLASSIFICATION 

Classification. y G L v 

hFE 120-240 200-400 350-700 600-1000 

=8SAMSUNG 
• i=IP.r.tronics 

1. Emitter 2. Base 3. Collector 

Min Typ Max Unit 

-50 v 
-45 v 
-5 v 

-0.1 µA 
-0.1 µA 

120 1000 
-0.2 -0.3 v 

-0.63 -0.70 v 
100 MHz 
3.0 pF 
27 40 mV 
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KS~640 PNP EPITOIAL SILICON TRANSISTOR 

STATIC CHARACTERISTIC BASE-EMITTER ON VOLTAGE 
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KSA640 PNP EPITAXIAL SILICON TRANSISTOR 

NOISE FIGURE NOISE FIGURE 
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l<SA642 PNP EPITAXIAL SILICON TRANSISTOR 

LOW FREQUENCY POWER AMPLIFIER 
• Complement to KSD227 T0-92 

• Collector Dissipation Pc =400mW 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Rating Unit 

! 
I Collector-Base Voltage Vcso -30 v 

Collector-Emitter Voltage VcEo -25 v 
Emitter-Base Voltage VEBO -5 v 
Collector Current (DC) le(DC) -300 mA 
Collector Current (pulse) lc(pulse)* -500 mA 
Collector Dissipation 

j 
Pc 400 mW 

Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

• PW :510ms, d!,!ty cycle ::::; 500/o 1. Emitter 2. Base 3. Collector 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Conditions Min Typ Max Unit 

Collector-Base Breakdown Voltage BVeso le =-100µA, IE =0 -30 v 
Collector-Emitter Breakdown Voltage BVcEo le=-10mA, 18 =0 -25 v 
Emitter-Base Breakdown Voltage BVEBo IE= -10µA, le =0 -5 v 
Collector Cut-off Current lcso Vcs=-25V, IE=O -100 nA 
Emitter Cut-off Current IEBO VEs=-3V, lc=O -100 nA 
DC Current Gain hFE v CE = - 1 v' le= - 50mA. 70 400 
Collector-Emitter Saturation Voltage VcE(sat) le·= -300mA,ls = -30mA". -0.35 -0.6 v 

*Pulse Test: PW:::;350,us, duty cycle:::;2% 

hFE CLASSIFICATION 

Classification 0 y G 

hFE 70-140 120-240 200-400 

=8SAMSUNG 
Electronics 
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KSA642 PNP EPITAXIAL SILICON TRANSISTOR 

STATIC CHARACTERISTIC BASE·EMITTER ON VOLTAGE 
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KSA643 PNP EPITAXIAL SILICON TRANSISTOR 

LOW FREQUENCY POWER AMPLIFIER 
• Complement to KSD261 T0-92 
• Collector Dissipation Pc =500mW 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso -40 v 
Collector-Emitter Voltage VcEo -20 v 
Emitter-Base Voltage VEBO -5 v 
Collector Current (DC) le(DC) -500 mA 
Collector Current (pulse)* le (pulse)* -700 mA 
Collector Dissipaiton Pc 500 mW 
Junction Temperature Tj 150 oc 
Storage Temperatur~ Tstg -55-150 oc 

* PW :s; 1 OmS, duty Cycle:::;; 50%. 1. Emitter 2. Base 3. Collector 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Conditions Min Typ Max Unit 

Collector-Base Breakdown Voltage BVcso le= -100µA, IE =0 -40 v 
Collector-Emitter Breakdown Voltage BVcEo le= -10mA, Is =0 -20 v 
Emitter-Base Breakdown Voltage BVEBO IE= -100,;A, le =0 -5 v 
Collector Cut-off Current lcso Ves = -25V, IE =0 -200 nA 
Emitter Cut-off Current IEBO VEs=-3V, lc=O -200 nA 
DC Current Gain hFE VcE =-1V, le =-100mA* 40 400 
Collector-Emitter Saturation Voltage VcE (sat) lc=-500mA,18 =-50mA I -0.3 -0.4 v 
Base-Emitter Saturation Voltage VsE (sat) le =-500mA,l 8 = -50mA* -1.0 -1.3 v 

* Pulse Test: PW= 350µs, duty cycle= 2% 

hFe CLASSIFICATION 

Classification R 0 y G 

hFE 40-80 70-140 120-240 200-400 

=8·SAMSUNG 
Electronics 
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KSA643 PNP EPITAXIAL SILICON TRANSISTOR 
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KSA707 PNP EPITAXIAL SILICON TRANSISTOR 

LOW FREQUENCY POWER AMPLIFIER 
•Complement to KSC1072 
•Collector-Base Voltage Vcao=-60V 
• Collector Dissipation Pc =800mW 

T0-92 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcao -60 v 
Collector-Emitter Voltage Vceo -45 v 
Emitter-Base Voltage Veao -5 v 
Collector Current le -700 mA 
Collector Dissipation Pc 800 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

1. Emitter 2. Base 3. Collector 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Conditions Min Typ Max 

Collector-Base Breakdown Voltage BVceo le= -100µA, le =0 -60 
Collector-Emitter Breakdown Voltage BVceo lc=-10mA,• la=0 -45 
Emitter-Base Breakdown Voltage BVeeo le= -100µA, le =0 -5 
Collector Cut-off Current lcao Vca=-40V, le=O -0.1 
Emitter Cut-off Current leeo Vee=-3V, lc=O -0.1 
DC Current Gain hFe Vce=-2V, lc=-50mA* 40 240 
Collector-Emitter Saturation Voltage Vce(sat) le =-500mA,le =-50mA* -0.3 -0.7 
Base-Emitter Saturation Voltage Vae (sat) le= -500mA, la - 50mA • -0.7 -0.9 -1.1 

Output Capacitance Cob Vee= -10V, le=O 13 
f= 1MHz 

* Pulse Test: PW s 350µs, duty cycles 2% 

hFE CLASSIFICATION 

Classification R 0 y 

hFe 40-80 70-140 120-240 

-c8SAMSUNG 
Electronics 

Unit 

v 
v 
v 

µA 
µA 

v 
v 
pF 
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KSA707 PNP EPITAXIAL SILICON TRANSISTOR 

STATIC CHARACTERISTIC BASE-EMITTER ON VOLTAGE 

-
500 

-1000 E:t=3=E::i=3=E::i=3=E::E33 
-450 -500 l---t----+-l---+----+-+---+---+-+---+---+-----1 

I- -400 I---+--+--~ ... 
ill la~.:..1.4mA 

~ -3501--~'------t.;.~----t-~'11a=-1l.2mA+----+--+-------i 
u I 
1!5-300 IBa-1.0mA-+---+---l 

~ -250 iB=-0
1

8mA 

8 I 
~-200 IB=-0.6mA 

E 
£ -1501--,-'""""'=+----1--+-+---+--t--t--+---1 

0 -5 -10 -15 -20 -25 ·-30 -35 -40 -45 -50 

Vee (V), COLLECTOR-EMITTER VOLTAGE 

z 
:;;: 
CJ 
1-

ili 
a: 

1000 

500 

300 

~ 100 
u 
g 
j;"' 50 

DC CURRENT GAIN 

-1 -3 -5 -10 -30 -50 -100 -300-500-1000 

le (mA), COLLECTOR CURRENT 

COLLECTOR OUTPUT CAPACITANCE 

100 l_. 1. Jfl--~ -~:::+:-----+--+-+--+-+-+-H 
50 ~ f=1MH; _tf--+--1---+-+-t++---t---+-+--+--+-+-H-1 

~ ~~+--+---jH-+ti~--+---+--+--+-+--+~ 
~ I~ 
~ ·r--..... 
~ 10 f=•• -_ - -----f---+-f--+-f-++-----15~.....,d--+-+-I-+-+-+-< 

- I- - - -,;+--+-- J"'o.I 
~ f---- --~t---+--l-f--t-+-t-++----+---+----+-""<---+-+-++; 

s 5 1--f-------+---t--+--+--t-+-+-tt---' ---+ +---+--I 

I 
J_ 

-1 -3 -5 -10 -30 -50 -100 

vta (V), COLLECTOR,BASE VOLTAGE 

=8SAMSUNG 
Electronics 

1---t--VCE = -2V--+-1---+---+-t---+---+-+----l 
-300 l---t----+-l----+-----+-+---+---+-+---+---+-----1 

f I-

~ 
a:-100 ~~~~~~~~~'ft:~~~~~~ i3 t 
~-50f-----t--+----+---t----t~+---JfH---+----+---+~1----1 
~ -30 l---+---+-t---+----+-t----11--+-----+-+----+-----+-----l 

8 

1-
10 

~1~~~1~~11~~~1~~ .!;! t:= 
-51---+----+-+---+----+-++--+---+-+----+---+-----1 

-31---+---+-t---+----+-tt---+-----+-+----+-----+-----l 

-10 

-0.2 -0.4 -0.6 -0.8 -1.0 -1.2 

Vee (V), BASE-EMITTER VOLTAGE 

BASE-EMITTER SATURATION VOLTAGE 
COLLECTOR-EMITTER SATURATION VOLTAGE 

- 1 i=:-::-J::=t=l=I VBE (sat) 

-0.5t----+-+-+-++++++--+--->--+-+-rt-++t--+--+--U'l.,..,_,-++H 

-0.31----+-+-++++-+++---+--f-t-++-+-t+t--+-~ll_-+-t+++H 

€ ZIL 
l -0.1 

~ ~~~tl~~~~~~~~~l~~ i -0.05 t----+---+-t--HVCE (sat) 

i-0.03 f 
-O.G1 ,___....__._.J...J.J...J..1.1.J....L...._..__.._._..._.._._._._.. _ _.__._......._....u...o...o 

-1 -3 -5 -10 -30 -50 -100 -300 -1000 

le (mA), COLLECTOR CURRENT 

73 

II 



KSA708 PNP EPITAXIAL SILICON TRANSISTOR 

LOW FREQUENCY AMPLIFIER 
MEDIUM SPEED SWITCHING 
•Complement to KSC1008 
•Collector-Base Voltage Vceo=-SOV 
• Collector Dissipation Pc =800mW 

T0-92 

ABSOLUTE.MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso -80 v 
Collector-Emitter Voltage VcEo -60 v 
Emitter-Base Voltage VEBO -8 v 
Collector Current le -700 mA 
Collector Dissipation Pc 800 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Conditions 

Collector-Base Breakdown Voltage BVcso le= -100µA, IE =0 
Collector-Emitter Breakdown Voltage BVcEo lc=-10mA, 18 =0 
Emitter-Base Breakdown Voltage BVEBO IE =-100µA, le =0 
Collector Cut-off Current lcso Ves=-60V, IE=O 
Emitter Cut-off Current IEBO VEs=-5V, le=O 
DC Current Gain hFE VeE=-2V, le=-50mA* 
Collector-Emitter Saturation Voltage VeE(sat) le ::;: -500mA, Is - 50mA * I 

Base-Emitter Saturation Voltage VsE (sat) le= -500mA, le= -50mA I 
Current-Gain-Bandwidth Product fr VeE= -10V, lc=-50mA 
Output Capacitance Cob Ves= -10V, IE=O 

f= 1MHz 

* Pulse Test: PW::; 350µ,s, duty cycle::; 2% 

hFe CLASSIFICATION 

Classification R 0 y 
r---- -----I 

hFE 40-80 70-140 120-240 

di SAMSUNG 
•• Electronics 

1. Emitter 2. Base 3. Collector 

Min Typ Max Unit 

-80 v 
-60 v 
-8 v 

-0.1 µ,A 
-0.1 µ,A 

40 240 
-0.3 -0.7 v 
-0.9 1.1 v 

50 MHz 
13 pF 
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KSA708 PNP EPITAXIAL SILICON TRANSISTOR 

STATIC CHARACTERISTIC 
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KSA709 PNP EPITAXIAL SILICON TRANSISTOR 

HIGH VOLTAGE AMPLIFIER 
•Collector-Base Voltage Vceo=-160V T0-92 
• Collector Dissipation Pc =800mW 
• Complement to KSC1009 

ABSOLUTE MAXIMUM RATINGS {Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Veso -160 v 
Collector-Emitter Voltage VeEo -150 v 
Emitter-Base Voltage VEBO -8 v 
Collector Current le -700 mA 
Collector Dissipation ·Pc 800 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

1. Emitter 2. Base 3. Collector 

ELECTRICAL CHARACTERISTICS {Ta =25°C) 

Characteristic Symbol Test Conditions Min Typ Max Unit 

Collector-Base Breakdown Voltage BVcso lc=-100µA, IE=O -160 v 
Collector-Emitter Breakdown Voltage BVcEo le= -10mA, 10 =0 -150 v 
Emitter-Base Breakdown Voltage BVEBO IE= -100µA, le =0 -8 v 
Collector Cut-off Current lcso Vcs=-100V, IE=O -0.1 µA 
Emitter Cut-off Current IEBO VEs-:;::.-5V, lc=O -0.1 µA 
DC Current Gain hFE VcE=-2V, lc=-50mA* 40 240 
Collector-Emitter Saturation Voltage VcE(sat) i · -200mA,10 =-20mA* -0.3 -0.4 v 
Base-Emitter Saturation Voltage VsE (sat) le === -200mA, Is - 20mA * -0.9 -1.0 v 
Current Gain-Bandwidth Product fr VcE= -10V, lc=-50mA 50 MHz 
Output Capacitance Cob Vea= -10V, IE=O 10 pF 

f= 1MHz 

* pulse measured PW :5 350µs, duty cycle :5 2% 

hFE CLASSIFICATION. 

Classification 0 y G 

hFE 70-140 120-240 200-400 

c8SAMSUNG. 
Electronics · 
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KSA709 PNP EPITAXIAL SILICON TRANSISTOR 

STATIC CHARACTERISTIC BASE-EMITTER ON VOLTAGE 
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KSA733 PNP EPITAXIAL SILICON TRANSISTOR 

LOW FREQUENCY AMPLIFIER 
• Complement to KSC945 
•Collector-Base Voltage Vcao=-60V 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol I Rating Unit 

Collector-Base Voltage Vcso -60 v 
Collector-Emitter Voltage VcEo -50 v 
Emitter-Base Voltage VEBO -5 v 
Collector Current le -150 mA 
Collector Dissipation Pc 250 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Conditions 

Collector-Base Breakdown Voltage BVcso le= -100µA, IE =0 
Collector-Emitter Breakdown Voltage BVcEO le= -10mA, la =0 
Emitter-Base Breakdown Voltage BVEBo IE= -10µA, le =0 
Collector Cut-off Current lcso Vcs=-60V, IE=O 
Emitter Cut-off Current IEBo VEs =-5V, le =0 
DC Current Gain hFE VcE = -6V, le= -1mA 

T0-92 

1. Emitter 2. Base 3. Collector 

Min Typ Max 

-60 

-50 
-5 

-0.1 
-0.1 

40 700 
Collector-Emitter Saturation Voltage VcE(sat) lc=-100mA, ls=-10mA -0.18 -0.3 

Base-Emitter On Voltage VsE (on) VcE=-6V, lc=-1mA -0.50 -0.62 -0.80 
Current-Gain-Bandwidth Product h VcE=-6V, lc=-10mA 50 180 
Output Capacitance Cob Vcs=-10V, IE=O 2.8 

f=1MHz 
Noise Figure NF VcE=-6V, lc=-0.3mA 6.0 20 

f=100Hz, Rs=10KQ 

hFE CLASSIFICATION 

Classification R 0 y G L 

hFE 40-M 70-140 120-240 200-400 350-700 

•• ex SAMSUNG 
•• Electronics 

Unit 

v 
v 
v 

µ,A 
µ,A 

v 
v 

MHz 
pF 

dB 
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KSA733 PNP EPITAXIAL SILICON TRANSISTOR 

STATIC CHARACTERISTIC BASE-EMITTER ON VOLTAGE 
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KSA812 PNP EPITAXIAli. SILICON·~TRANSISTOR 

LOW FREQUENCY AMPLIFIER 
• Complement to KSC1623 SOT-23 

• Collector-Base Voltage V ceo = - 60V 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso -60 v 
Collector-Emitter Voltage VcEO -50 v 
Emitter-Base Voltage VEBo -5 v 
Collector Current le -100 mA 
Collector Dissipation Pc 150 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

1. Base 2. Emitter 3. Collector 

. ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Condition Min Typ Max Unit 

Collector Cutoff Current lcso Vcs=-60V, IE=O -0.1 µA 
Emitter Cutoff Current IEBo VEB=-5V, lc=O -0.1 µA 
DC Current Gain hFE VcE=-6V, lc=-1mA 90 200 600 
Collector-Emitter Saturation Voltage VcE(sat) lc=-1 OOmA, 18 =-1 OmA -0.18 -0.3 v 
Base-Emitter On Voltage VsE(on) lc=-1mA, VcE=-6V -0.55 -0.62 -0.65 v 
Current Gain-Bandwidth Product fr lc=-10mA, VcE=-6V 180 MHz 
Output Capacitance Cob Vcs=-1 OV, IE=O 4.5 pF 

f=1MHz 
·-

hFE CLASSIFICATION 
Marking 

Classification 0 y G L D 1 0 
hFE 90-180 135-270 200-400 300-600 

hFE grade 

CK SAMSUNG •• 
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KSA812 PNP EPITAXIAL SILICON TRANSISTOR 
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· PNP EPITAXIAL SILICON TRANSISTOR 

ORIVER STAGE AUDIO AMPLIFIER 
HIGH VOLTAGE SWITCHING APPLICATIONS rn-92L 

• Complement to KSC2310 
• Collector-Emitter Voltage V ceo =-150V 
• Output Capacitance: Cob=SpF (MAX) 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vceo -150 v 
Collector-Emitter Voltage VcEO -150 v 
Emitter-Base Voltage V'EBO -5 v 
Collector Current le -50 mA 
Collector Dissipation Pc 800 mW 
Junction Temperature Tj 150 oc 1. Emitter 2. Collector 3. Base 

Storage Temperature Tstg -55-+150 oc 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Conditions Min Typ Max Unit 

Collector-Base Breakdown Voltage BVceo le= -100µA, le =0 -150 v 
Collector-Emitter Breakdown Voltage BVeeo lc=..,..5mA, le=O -150 v 
Emitter-Base Breakdown Voltage BVeeo le= -10µA, le =0 -5 v 
Collector Cutoff Current lceo Vce=-150V, le=O -100 nA 
DC Current Gain hFe Vee= -5V, le= -10mA 40 240 
Collector-Emitter Saturation Voltage Vce(sat) lc=-10mA, ls=-1mA -0.8 v 
Current-Gain-Bandwidth Product fr Vce=-30V, lc=-10mA 100 MHz 
Output Capacitance Cob Ves=10V, le=O, 5.0 pF 

f=1MHz 

hFe CLASSIFICATION 

. 
Classification R 0 y 

. hFe 40-80 70-140 120-240 

Ci$SAMSUNG 
Electronics 
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KSA910 PNP EPITAXIAL SILICON TRANSISTOR 

STATIC CHARACTERISTIC . BASE-EMITTER ON VOLTAGE 
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KSA911~· PNP· EPITAXIAL SILICON TRANSISr0R 

AUDIO POWER AMPLIFIER 
• Driver Stage Amplifier T0-92L 
• Complement to KSC2316 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vceo -120 v 
Collector-Emitter Voltage VcEo -120 v 
Emitter-Base Voltage VEBO -5 v 
Collector Current le -800 mA 
Collector Dissipation Pc 900 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55- +150 oc 

1. Emitter 2. Collector 3. Base 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Conditions Min Typ Max Unit 

Collector-Base Breakdown Voltage BVceo lc=-1mA, IE=O -120 v 
Collector-Emitter Breakdown Voltage BVcEo le= -10mA, le =0 -120 v 
Emitter-Base Breakdown Voltage BVEBO IE=-1mA, lc=O -' 5 v 
Collector Cutoff Current lceo Vc8 =-120V, IE=O -0.1 µ.A 
DC Current Gain hFE1 VcE=-5V, lc=-10mA 60 

hFE2 VcE=-5V, lc=-100mA 80 240 
Collector-Emitter Saturation Voltage VcE (sat) lc=-500mA, le=-50mA -1 v 
Current-Gain Bandwidth Product fr VcE=-5V, lc=-100mA 120 MHz 
Output Capacitance Cob Vce=-10V, IE=O 40 pF 

f=1MHz 

hFE CLASSIFICATION 

Classification 0 I y 

hFE(2) 80-160 I 120-240 
l 
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KSA916 PNP EPITAXIAL SILICON TRANSISTOR 
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KSA92.Qt\ :··•. PNP EPITAXIAL SILICON T~ANSIST9R 

AUDIO POWER AMPLIFIER 
• Complement of KSC2328A T0-92L 

• Collector Dissipation Pc =1 Watt 
• 3 Watt Output Application 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcao -30 v 
Collector-Emitter Voltage VcEo -30 v 
Emitter-Base Voltage 

I 
VEBO -5 v 

Collector Current le -2 A 
Collector Dissipation Pc 1 w 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-+150 oc 

1. Emitter 2. Collector 3. Base 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Conditions Min Typ Max Unit 

Collector-Base Breakdown Voltage BVcao lc=-100µA, IE=O -30 v 
Collector-Emitter Breakdown Voltage BVcEO le= -10mA, Is =0 -30 v 
Emitter-Base Breakdown Voltage BVEBO IE=-1mA, lc=O -5 v 
Collector Cutoff Current lcso Vca=-30V, IE=O -100 nA 
Emitter Cutoff Current IEBO VEa=-5V, lc=O -100 nA 
DC Current Gain hFE VcE-.:-2V, lc=-500mA 100 320 
Base-Emitter On Voltage VaE (on) VcE=-2V, lc=-500mA -1.0 v 
Collector-Emitter Saturation Voltage VcE (sat) lc,,,;-1.5A, ls=-0.03A -2.0 v 
Output Capacitance Cob Vea =-10V, IE =0, 48 pF 

f=1MHz 
Current Gain Bandwidth Product fr Vce=-2V, lc=-500mA 120 MHz 

hFe CLASSIFICATION 

Classification 0 y 

hFE 100-200 160-320 

ciSSAMSUNG 
Electronics 
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KSA928A PNP EPITAXIAL SILICON TRANSISTOR 

STATIC CHARACTERISTIC BASE-EMITTER ON VOLTAGE 
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KSA931"~,. PNP EPITAXIAL SILICON TRANSISTQR 

LOW FREQUENCY AMPLIFIER 
MEDIUM SPEED SWITCHING T0-92L 

• Complement to KSC2331 
•Collector-Base Voltage Vcso=-80V 
• Collector Dissipation Pc= 1W 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vceo ~so v 
Collector-Emitter Voltage Vceo -60 v 
Emitter-Base Voltage VEBO -8 v 
Collector Current le -700 mA 
Collector Dissipation Pc 1 w 
Junction Temperature Tj 150 > oc 
Storage Temperature Tstg -55-+150 oc 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Conditions 

Collector-Base Breakdo~n Voltage BVceo le= -10QµA, IE ::;:0 
Collector-Emitter Breakdown Voltage BVcEo le= -10mA, 18 =0 
Emitter-Base Breakdown. Voltage BVEeo IE= -100µA, le =0 
Collector Cut-off Current lceo Vce=-60V, IE=O 
Emitter Cut-off Current IEeo VEe=-5V, lc=O 
DC Current Gain hFE VcE = -2V, le= -50mA* 
Collector-Emitter Satl!ration Voltage VcE {sat) le= -500mA,le =-50mA* 
Base-Emitter Saturation Voltage VeE {sat) le= -500mA,le - 50mA * 
Current Gain-Bandwidth Product fr VcE= -10V, lc=-50mA 
Output Capacitance Cob Vce=-10V, IE=O 

f= 1MHz 

*Pulse Test PW::s;350µs, duty cycle::s;2% 

hFE CLASSIFICATION 

Classification R 0 y 

hFE 40-80 70-140 120-240 

_, .. =8~SAMSUNG 
Electronics 

1. Emitter 2. Collector 3. Base 

Min Typ Max 

-80 
-60 
-8 

-0.1 
-0.1 

40 240 
-0.3 -0.7 
-0.9' -1.2 

100 
13 

Unit 

v 
v 
v 

µA 
µA 

v 
v 

MHz 
pF 
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KSA931 PNP EPITAXIAL SILICON TRANSISTOR 

STATIC CHARACTERISTIC BASE·EMITTER ON VOLTAGE 
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KSA952 PNP SILICON TRANSISTOR 

GENERAL PURPOSE APPLICATIONS 
HIGH TOTAL POWER DISIPATION 
(PT=600 mW) 
High hFE and LOW Vce(sat) 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso -30 v 
Collector-Emitter Voltage VcEO -25 v 
Emitter-Base Voltage VEBO -5 v 
Collector Current le -700 mA 
Base Current Is -150 mA 
Collector Dissipation Pc 600 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55"-'150 oc 

ELECTRICAL CHARACTERISTICS (Ta = 25 ° C) 

Characteristic Symbol Test Condition 

*Base Emitter Voltage VsE VcE=-6V, lc=-10mA 
Collector Cutoff Current lcso Vcs=-30V, IE=O 
Emitter Cutoff Current IEBO VEs=-5V, lc=O 

* DC Current Gain hFE1 VcE= -1 V, lc=-1 OOmA 
hFE2 VcE=-1V, lc=-700mA 

*Collector Emitter Saturation Voltage VcE(sat) lc=-700mA, ls=-70mA 
*Base-Emitter Saturation Voltage VsE(Sat) lc=-700mA, ls=-70mA 

Output Capacitance Cab Vcs=-6V, IE=O, f=1 MHz 
Curent Gain Bandwidth Product fr VcE=-6V, IE=10mA 

* Pulse test: PW ..;; 350µs, duty cycle ..;; 2% Pulsed 

hFe1 CLASSIFICATION 

Classification 0 y G 

hFE1 90-180 135-270 200-400 

=82!"SUNG 

T0-92 

1. Emitter 2. Collector 3. Base 

Min Typ Max Unit 

-600 -640 -700 mV 
-100 nA 
-100 nA 

90 200 400 
50 100 

-0.25 -0.6 v 
-0.95 -1.2 v 

17 40 pF 
50 160 MHz 
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KSA953/954 PNP EPITAXIAL SILICON TRANSISTOR 

AUDIO FREQUENCY AMPLIFIER 
• Complement to KSC2002/KSC2003 T0-92 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage KSA953 Vcso -60 v 
KSA954 -80 v 

Collector-Emitter Voltage KSA953 VcEo -60 v 
KSA954 -80 v 

Emitter-Base Voltage VEBO -5 v 
Collector Current (DC) le -300 mA 

•Collector Current (Pulse) le -500 mA 
Collector Dissipation Pc 600 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55rv150 oc 

1. Emitter 2. Collector 3. Base II 
* PW<, 1 Oms, Duty Cycle ~50% 

ELECTRICAL CHARACTERISTICS (Ta= 25 ° C) 

Characteristic Symbol Test Condition Min Typ Max Unit 

Collector Cutoff Current KSA953 lcso Vcs=-60V, IE=O -100 nA 
KSA954 Vc8 =-80V, IE=O -100 nA 

Emitter Cutoff Current IEBO VEB= -5V, lc=O -100 nA 
*DC Current Gain hFE1 VcE=-1V, lc=-50mA 90 200 400 

hFE2 VcE=-2V, lc=-300mA 30 80 
*Base-Emitter On Voltage VsE (on) VcE=-6V, lc=-10mA -600 -660 -700 mV 
*Base Emitter Saturation Voltage VsE (sat) lc=-300mA, 18 =-30mA -0.85 -1.2 v 
*Collector-Emitter Saturation Voltage VcE (sat) lc=-300mA, 18 =-30mA -0.15 -0.6 v 
Output Capacitance Cob Vcs= -6V, IE=O, f= 1 MHz 13 25 pF 
Current Gain-Bandwidth Product h VcE=-6V, IE=10mA 50 100 MHz 

* Pulse Test: PW<::;350µs, Duty Cycle~2% Pulsed 

hFE (1) CLASSIFICATION 

Classification 0 y G 

hFE1 90-180 135-270 200-400 

c8SAMSUNG 
Electronics 
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KSA953/954,,· ~;¢ PNP EPITAXIAL SILICON TRANSIStOR 
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KSA953/954 PNP EPITAXIAL SILICON TRANSISTOR 

INPUT AND OUTPUT CAPACITANCE vs. 
REVERSE VOLTAGE 
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PNP EIPIT.Xl~L· SILICON TRANBISIOR 

AUDIO FREQUENCY LOW NOISE AMPLIFIER 
T0-92 

• Complement to KSC1845 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso -120 v 
Collector-Emitter Voltage VcEO -120 v 
Emitter-Base Voltage VEBO -5 v 
Collector Current le -50 mA 
Base Current Is -10 mA 
Collector Dissipation Pc 500 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

1. Emitter 2. Collector 3. Base 

ELECTRICAL CHARACTERISTICS (Ta= 25 ° C) 

Characteristic Symbol Test Condition Min Typ Max Unit 

Collector Cutoff Current lcso Vcs=-120V; IE=O -50 nA 
Collector Cutoff Current lcEO VcE=-1 OOV, RsE= 00 -1 µA 
Emitter Cutoff Current IEBo VEs= -5V, lc=O -50 nA 
DC Current Gain hFE1 VcE= -6V, le= -0.1 mA 150 500 

hFE2 VcE=-6V, lc=-1mA 200 500 800 
Base Emitter On Voltage VsE (on) VcE=-6V, lc=-1mA -0.55 -0.61 -0.65 v 
Collector Emitter Saturation Voltage VcE (sat) lc=-10mA, ls=-1mA -0.09 -0.3 v 
Current Gain Bandwidth Product fr VcE= -6V, IE= 1 mA 50 100 MHz 
Output Capacitance Cob Vea= -30V, IE=O 2 3 pF 

f=1MHz 
Noise Voltage NV 25 40 mV 

hFE(2) CLASSIFICATION 

Classification p F E 

hFE(2) 200-400 300-600 400-800 

=8SAMSUNG 
Electronics 
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KSA992 PNP EPITAXIAL SILICON TRANSISTOR 
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PNP EPITAXIAL SILICON,/r.ftANSlstOR 

CURRENT GAIN-BANDWIDTH PRODUCT 
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KSA1013 PNP EPITAXIAL SILICON TRANSISTOR 

COLOR TV AUDIO OUTPUT 
COLOR TV VERTICAL DEFLECFION OUTPUT ro-s2L 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcao -160 v 
Collector-Emitter Voltage VcEO -160 v 
Emitter-Base Voltage VEBO -6 v 
Collector Current le -1 A 
Base Current Is -0.5 A 
Collector Dissipation Pc 900 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55rv150 oc 

1. Emitter 2. Collector 3. Base I 
ELECTRICAL CHARACTERISTICS (Ta=25°C) 

Characteristic Symbol Test Condition Min Typ Max Unit 

Collector Cutoff Current lcso Vcs=..:.1sov. IE=O -1 µA 
Emitter Cutoff Current IEBO VEB= -6V, lc=O -1 µA 
Collector-Emitter Breakdown Voltage BVcEo lc=-10mA, la=O -160 v 
DC Current Gain hFE VcE=-5V, lc=-200mA 60 320 
Collector-Emitter Saturation Voltage VcE (sat) lc=-500mA, l8 =-50mA -1.5 v 
Base Emitter On Voltage vflE (on) VcE= -5V, le= -5mA -0.45 -0.75 v 
Current Gain-Bandwidth Product fr VcE=-5V, lc=-200mA 15 50 MHz 

I 

Output Capacitance Cob Vcs=-10V, IE=O 35 pF 
f=1 MHz. 

hFE CLASSIFICATION 

Classification R 0 y 

hFE 60-120 100-200 160-320 

,. c8 SAMSUNG 
Electronics 
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KSA1013 PNP EPITAXIAL SILICON TRANSISTOR 

STATIC CHAFIACTERISTIC 
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KSA1013 PNP EPITAXIAL SILICON TRANSISTOR 
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KSA1150 PNP EPITAXIAL SILICON TRANSISTOR 

LOW FREQUENCY POWER AMPLIFIER 
• Complement to KSC271 o T0-92S 

• Collector Dissipation Pc= 300mW 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic S~mbol Rating Unit 

Collector-Base Voltage Vceo -40 v 
Collector-Emitter Voltage Vceo -20 v 
Emitter-Base Voltage Veeo -5 v 
Collector Current (DC) lc(DC) -500 mA 

• Collector Current (puls~) le (pulse) -700 mA 
Collector Dissipaiton Pc 300 mW 
Junction Temperature ·Tj 150 oc 
Storage Temperatur~ Tstg -55-150 oc 

• PW:::;10mS, dutyCycle:::;50%. 1. Emiiter 2. Collector 3. Base 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Condition Min Typ Max Unit 

Collector-Base Breakdown Voltage BVceo lc=-100µA, le=O -40 v 
Collector-Emitter Breakdown Voltage BVceo lc=-10mA, le=O -20 v 
Emitter-Base Breakdown Voltage BVeeo le= -100µA, le =0 -5 v 
Collector Cut-off Current lceo Vce=-25V, le=O -100 nA 
Emitter Cut-off Current leeo Vee=-3V, lc=0 -100 nA 

·DC Current Gain hFe Vce=-1V, lc=-100mA 40 400 
·Collector-Emitter Saturation Voltage Vee (sat) le= -500mA,le = -50mA -0.3 -0.4 v 
·Base-Emitter Saturation Voltage Vei:. (sat) le =-500mA,ls = -SOmA*I -1.0 -1.3 v 

• Pulse Test: PW :5 350µs, duty cycle :5 2% 

hFe CLASSIFICATION 

Classification R 0 y G 

hFe 40-80 70-140 120-240 200-400 

di SAMSUNG •• • Electronics 
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KSA1150 PNP EPITAXIAL SILICON TRANSISTOR 
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KSA1174 PNP EPITAXIAL SILICON TRANSISTOR 

AUDIO FREQUENCY LOW NOISE AMPLIFIER 
T0·92S 

• Complement to KSC2784 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso -120 v 
Collector-Emitter Voltage Vern -120 v 
Emitter-Base Voltage VEBo -5 v 
Collector Current le -50 mA 
Base Current Is -10 mA 
Collector Dissipation Pc 300 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

1. Emiiter 2. Collector 3. Base 

ELECTRICAL CHARACTERISTICS (Ta = 25 ° C) 

Characteristic Symbol Test Condition Min Typ Max Unit 

Collector Cutoff Current lcso Vcs= -120V, IE;:::::O -50 nA 
Collector Cutoff Current lcrn VcE=-100V, RsE= 00 -1 µA 
Emitter Cutoff Current fEBO VEB=-5V, lc=O -50 nA 
DC Current Gain hFE1 VcE=-6V, lc=-0.1mA 150 500 

hFE2 VcE=-6V., lc=-1mA 200 500 800 
Base Emitter .On Voltage VsE (on) VcE=-6V, lc=-1mA -0.55 -0.61 -0.65 v 
Collector Emitter Saturation Voltage VcE (sat) fc::;::-1 OmA, ls=-1mA -0.09 -0.3 v 
Current Gain Bandwidth Product fr VcE=-6V, fE=;::1mA 50 100 MHz 
Output Capacitance Cob Vcs= -30V, IE=O 2 3 pF 

f=1MHz 
Noise Voltage NV 25 40 mV 

hFE(2) CLASSIFICATION 

Classification p F E 

hFE(2) 200-400 300-600 400-800 

c8SAMSUNG 
Electronics 
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KSA1174 'PNP EPITAXIAL SILICON TRANSISTOR 
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KSA1174 PNP EPITAXIAL SILICON TRANSISTOR 

CURRENT GAIN-BANDWIDTH PRODUCT 
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KSA11~ PNP EPITAXIAL SILICON TRANSISTOR .: 

LOW FREQUENCY AMPLIFIER 
•Complement to KSC2785 
•Collector-Base Voltage Vceo=-60V 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol I Rating Unit 

Collector-Base Voltage Vcso -60 v 
Collector-Emitter Voltage VcEo -50 v 
Emitter-Base Voltage VEBO -5 v 
Collector Current le -150 mA 
Collector Dissipation Pc 250 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Condition 

Collector-Base Breakdown Voltage BVcso le= -100µA, IE =0 
Collector-Emitter Breakdown Voltage BVcrn le= -10ri1A, ls =0 
Emitter-Base Breakdown Voltage BVEBO IE= .,.-10µA, le =0 
Collector Cut-off Current lcso Vcs""' -60V, IE""'o 
Emitter Cut-off Current IEBo VEs=-5V, lc=O 
DC Current Gain hFE VcE=-6V, lc=-1mA 

T0-92S 

1. Emiiter 2. Collector 3. Base 

Min Typ Max 

-60 

-50 
-5 

-0.1 
-0.1 

40 700 
Collector-Emitter Saturation Voltage VcE(sat) le""' -100mA, Is= -10mA -0.18 -0.3 

Base-Emitter On Voltage VsE (on) VcE=-6V, lc=-1mA -0.50 -0.62 -0.80 
Current-Gain-Bandwidth Product h VcE ;-6V, le =-10mA 50 180 
Output Capacitance Cob Vcs=-10V, IE""'O 2.8 

f""'1MHz 
Noise Figure NF VeE = -6V, le= -0.3mA 6.0 20 

f=100Hz, Rs=10KQ 

hFe CLASSIFICATION 

Classification R 0 y G L 

hFE 40-80 70-140 120-240 200-400 350-700 

Unit 

v 
v 
v 

µ.A 
µ.A 

v 
v 

MHz 
pF 

dB 
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KSA1175 PNP EPITAXIAL SILICON TRANSISTOR 

STATIC CHARACTERISTIC BASE·EMITTER ON VOLTAGE 
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KSA1182 PNP EPITAXIAL SILICON TRANSISTOR 

LOW FREQUENCY POWER AMPLIFIER 
• Complement to KSA2859 SOT·23 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso -35 v 
Collector-Emitter Voltage Vern -30 v 
Emitter-Base Voltage VEBo -5 v 
Collector Current le -500 mA 
Collector Dissipation Pc 150 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

I 

ELECTRICAL CHARACTERISTICS (Ta = 25 ° C) 
1. Base 2. Emitter 3. Collector II 

Characteristic Symbol Test Condition Min Typ Max Unit 

Collector Cutoff Current lcso Vcs= -35V, IE=O -0.1 µA 
Emitter Cutoff Current IEBo VEB=-5V, lc=O -0.1 µA 

DC Current Gain hFF1 VcE=-1V, lc=-100mA 70 240 
hFE2 VcE= -6V, le= -400mA 25 

Collector-Emitter Saturation Voltage VcE(sat) lc=-100mA, ls=-10mA -0.1 -0.25 v 
Base-Emitter On Voltage VsE(on) lc=-100mA, VcE=-1V -0.8 -1.0 v 
Current Gain-Bandwidth Product fr lc=-20mA, VcE=-6V 200 MHz 
Output Capacitance Cob Vcs= -6V, IE=O 13 pF 

f=1MHz 

hFE CLASSIFICATION 
Marking 

Classification 0 y 

h,~ ( 1) 70-140 120-240 

hFE grade 

di SAMSUNG 
•• Electronics 
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KSA1182 PNP EPITAXIAL SILICON TRANSISTOR 

STATIC CHARACfERISTIC 
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KSA1298 PNP EPITAXIAL SILICON TRANSISTOR 

LOW FREQUENCY AMPLIFIER 
• Complement to KSC3265 SOT-23 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso -30 v 
Collector-Emitter Voltage VcEO -25 v 
Emitter-Base Voltage VEBO -5 v 
Collector Current le -800 mA 
Base Current Is -160 mA 
Collector Dissipation Pc 200 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55"-'150 oc 

• Refer to KSA643 for graphs. 
1. Base 2. Emitter 3. Collector II 

ELECTRICAL CHARACTERISTICS (Ta= 25 ° C) 

Characteristic Symbol Test Condition Min Typ Max Unit 

Collector-Emitter Breakdown Voltage BVcEo lc=-10mA, ls=O -25 v 
Emitter-Base Breakdown Voltage BVEBO IE= -1 mA, lc=O -5 v 
Collector Cutoff Current lcso Vea= -30V, IE=O -100 nA 
Emitter Cutoff Current IEBO VEs=-5V, lc=O -100 nA 
DC Current Gain hFE1 VcE=-1V, lc=-100mA 100 320 

hFE2 VcE=-1V, lc=-800mA 40 
Collector· Emitter Saturation Voltage VcE(sat) lc=-500mA, 18 =-20mA -0.4 v 
Base-Emitter (om) Voltaye VsE (on) VcE=-1V, lc=-10mA -0.5 -0.8 v 
Current Gain-Bandwidth Product h VcE=-5V, lc=-10mA 120 MHz 
Output Caµac1tance Cob Vcs=-10V, I, =O 13 pF 

f=1MHz 

hFE (1) CLASSIFICATION Marking 

Classification 0 y 

hFE (1) 100-200 160-320 

hFE grade 

c8SAMSUNG 
Electronics 
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· KSA1378' PNP EPITAXIAL SILICON TRANSISTOR 

-LOW FREQUENCY POWER AMPLIFIER 
• Complement to KSC3488 T0-925 

• Collector Dissipation Pc= 300mW 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso -30 v 
Collector-Emitter Voltage VcEo -25 v 
Emitter-Base Voltage VEBO -5 v 
Collector Current (DC) lc(DC) -300 mA 

*Collector Current (pulse) lc(pulse) -500 mA 
Collector Dissipation Pc 300 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

* PW 510ms, duty cycle :5 50% 
1. Emiiter 2. Collector 3. Base 

ELECTRICAL CHARACTERISTICS (Ta=25°C) 

Characteristic Symbol Test Condition Min Typ Maxi Unit 

Collector-Base Breakdown Voltage BVcso le= -100µA, IE =0 -30 v 
Collector-Emitter Breakdown Voltage BVcEO lc=-10mA, ls=O -25 v 
Emitter-Base Breakdown Voltage BVEBO IE= -10µA, le =0 -5 v 
Collector Cut-off Current lcso Vcs=-25V, IE=O -100 nA 
Emitter Cut-off Current IEBo VEs=-3V, lc=O -100 nA 

*DC Current Gain hFE VcE= -1V, le= -50mA 70 400 nA 
*Collector-Emitter Saturation Voltage VcE(sat) le·= -300mA,ls = -30mA -0.35 -0.6 v 

* Pulse Test: PW :5 350µs, duty cycle :5 2% · 

hFe CLASSIFICATION 

Classification 0 y G 

hFE 70-140 120-240 200-400 

c8SAMSUNG 
Electronics 

110 



KSA 1378 PNP EPITAXIAL SILICON TRANSISTOR 

STATIC C~ARACTJ:RISTIC BASE-EMITTER ON VOLTAGE 
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KSB564A PNP EPITAXIAL SILICON:fRANSISTOR · 
'\ '• 

AUDIO FREQUENCY POWER AMPLIFIER 
• Complement to KSD471A T0-92 

• Collector Current le= -1A 
• Collector Dissipation Pc =800mW 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vceo -30 v 
Collector~Emitter Voltage VcEo -25 v 
Emitter-Base Voltage VEBO -5 v 
Collector Current le -1.0 A 
Collector Dissipation Pc 800 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

1. Emitter 2. Base 3. Collector 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Conditions Min lYP Max Unit 

Collector-Base Breakdown Voltage BVceo lc=-100µA, IE=O -30 v 
Collector-Emitter Breakdown Voltage BVcEo le= -10mA, ie =0 ....:25 v 
Emitter-Base Breakdown Voltage BVEeo IE=-100µA, lc=O -5 v 
Collector Cut-off Current lceo Vce=-30V, IE=O -0.1 µA 
DC Current Gain hFE VcE=-1V, lc=-100mA 70 400 
Collector-Emitter Saturation Voltage VcE(sat) lc=-1A, le= -0.1A -0.5 v 
Base-Emitter Saturati.on Voltage VeE (sat) lc=-1A, le=-0.1A -1.2 v 
Current-Gain-Bandwidth Product h VcE= -6V, lc=-10mA 110 MHz 
Output Capacitance Cob Vce=-6V, f=1 MHz, 18 pF 

IE=O 

hFe CLASSIFICATION 

Classification 0 y G 

hFE 70-140 120-240 200-400 

=8SAMSUNG 
Electronics 
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KSB564A PNP EPITAXIAL SILICON TRANSISTOR 

STATIC CHARACTERISTIC DC CURRENT GAIN 
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KSBS10 PNP EPITAXIAL SILICON TRANSISTOR 

AUDIO FREQUENCY AMPUFIER 
• Complement to KSD1020 T0·925 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

--
Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso -30 v 
Collector-Emitter Voltage Vern -25 v 
Emitter-Base Voltage VEBO -5.0 v 
Collector Current (DC) le -700 mA 

*Collector Current (Pulse) le -1.0 A 
Collector Dissipation Pc 350 mW 
Junction Temper-ature Ti 150 oc 
Storage Temperature Tstg -55-150 oc 

* PW~ 1 O ms, duty cycle S 50 % 
1 _ Emiiter 2. Collector 3. Base 

ELECTRICAL CHARACTERISTICS (Ta=25°C) 

Characteristic Symbol Test Condition Min Typ Max Unit 

Collector Cutoff Current lcso Vcs= -30V, IE=O -100 nA 
Emitter Cutoff Current IEBO VEB=-5V, lc=O -100 nA 

* DC Durrent Gain hFE1 VcE=-1V, lc=-100mA 70 200 400 
hFE2 VcE=-1 V, lc=-700mA 35 100 

*Base Emitter Voltage VsE VcE= -6V, lc=-10mA -600 -640 -700 mV 
*Collector-Emitter Saturation Voltage VcE(sat) lc=-700mA, ls=-70mA -0.25 -0.4 v 
*Base-Emitter Saturation Voltage Vsi:(sat) le= -700mA, l8 =-70mA -0.95 -1.2 v 

Output Capacitance Cos Vcs= -6V, IE=O, f= 1 MHz 17 40 pF 
Current Gain-Bandwidth Product fr VcE=-6V, IE=10mA 50 160 MHz 

* Pulse Test: PWs350 µs, Duty Cycles 2% Pulsed 

hFE(1) CLASSIFICATION 

Classification 0 y G 

hFE(1) 70-140 120-240 200-400 
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KSB810 PNP EPITAXIAL SILICON TRANSISTOR 

STATIC CHARACTERISTIC 
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KSB811 PNP EPITAXIAL SILICON. TRANSISTOR 

AUDIO FREQUENCY POWER AMPLIFIER 
• Complement to KSD1021 T0-92S 

• Collector Current le= -1A 
•Collector Dissipation Pc=350mW 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vceo -30 v 
Collector~Emitter Voltage Vceo -25 v 
Emitter-Base Voltage Veeo -5 v 
Collector Current le -1.0 A 
Collector Dissipation Pc 350 mW 
Junction Temperature Tj 150 oc 
Stora:ge Temperature Tstg -55-150 oc 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Condition 

Collector-Base Breakdown Voltage BVceo le= -100µA, le =0 
Collector-Emitter Breakdown Voltage BVceo lc=-10mA, le=O 
Emitter-Base Breakdown Voltage BVeeo le= -100µA, le =0 
Collector Cut-off Current leeo Vee=-30V, le=O 
DC Current Gain hFe Vee=-1V, le=-100mA 
Collector-Emitter Saturation Voltage Vee (sat) le= -1A, le= -0.1A 
Base-Emitter Saturation Voltage Vee (sat) le=-1A, le=-0.1A 
Current-Gain-Bandwidth Product jT Vee= -6V, le=-10mA 
Output Capacitance Cob Vee=-6V, f=1 MHz, 

le=O 

hFe CLASSIFICATION 

Classification 0 y G 

hFE 70-140 120-240 200-400 

=8.SAMSUNG 
Electronics 

1. Emiiter 2. Collector 3. Base 

Min TYP Max 

-30 
-25 
-5 

I -0.1 
70 400 

-0.5 
-1.2 

110 
18 

Unit 

v 
v 
v 
µA 

v 
v 

MHz 
pF 
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KSB811 PNP EPITAXIAL SILICON TRANSISTOR 

-1.0 

-0.9 

-0.8 

... 
fj-0.7 
a: a: 
a-o.6 

~-0.5 
5-0.4 
u 

g-o.3 
u 

-0.2 

-0.1 

STATIC CHARACTERISTIC 

0 -1 -2 -3 -4 -5 -6 -7 -8 -9 -10 

VcE M, COLLECTOR-EMITTER VOLTAGE 

CURRENT GAIN-BANDWIDTH PRODUCT 

g 
200 

VJJJ i 11 ! 
g ~ii 
f 100 f---t-- H ~ -t-t-l"t-1 ·, -- -

~ ~ ~r---
~ ~1----::;;;oo1-~,,,.,,.-+-+-+++f+l---+---+-+-+++14+-~~--I 

! 50 t-----t-+-1-+-t-+-f-tt----t--+--+-+-+++++ - -- t--

~ i 30 t-----+-+-1--+--+--l--l 

6 

i 
.t; 

le (mA), COLLECTOR CURRENT 

COLLECTOR OUTPUT CAPACITANCE 

---+-' -
-- -+---+ 

t------1-----1-+->-~-+-+-~ 

+------+-+-----<-+--+--f--+4-j 

---~ --+--t--t-i 
3 ---+--- -+-+-+-++t-t---+---j--+-+--+--+-+-H 

----t--t--l-+--+--r+-t-t----- -+---t---+-+--+-t--t-ti 

1~~~1~1 ~~~~ 
-1 -3 -5 -10 -30 -50 -100 

Vea (V), COLLECTOR-BASE VOLTAGE 

di SAMSUNG 
•• Electronics-

1000 

500 

300 

z 
~ 100 
... 
z 50 
II! 
a: 30 a 
8 
~ 10 

DC CURRENT GAIN 

t-----·VCE=-11V--r·-r· 

-10 -30 -50 -100 -300 -500 -1000 -3000 

le (mA), COLLECTOR CURRENT 

BASE-EMITTER SATURATION VOLTAGE 
COLLECTOR-EMITTER SATURATION VOLTAGE 

UJ -
5 
r--+-lc =101B+-H+---+-+-+-+-t-Mf-++--+-+--+-++-i-+-H 

~ -31-----+-+-+++++++--+-r--+-++t+++--+--t-f--H+++l 
!:l 
§? 

~ -1 

~ ~~~~~VB~E~(S~~~)~~~~~~~~~ 
~-0~1-----+-+-+++++++--+-r--+-++t-+++--+--t-f--H~ 
~-021------+-+-+-+-+++++---+-,>-+-+-+-t-+++----+--+->-+-i~ 
€ ~ 

i ~ 

ri-o.1~•~m•L~-i-o.o5~ 1--+-+-+--+-T-VCE (sat) 

i-0.031-----+-+-+++++++--+--+-++t-+++---+---+-'I-+-+~ 

-1 -3 -5 -10 -30 -50 -100 -300 -1000 

le (mA), COLLECTOR CURRENT 

POWER DERATING 

500 

450 

400 
z 
0 

~ 350 

iii 300 i5 

~ 250 

~ 
~ 200 

s. 
,f 150 

100 

~ 
~ 

~ 

~ 
~ 
--~ 

50 

25 50 75 100 125 150 175 200 225 250 

Ta (°C), AMBIENT TEMPERATURE 

117 

II 



KSB1116/1116A PNP. EPITAXIAL SILICON TRAN'SISTOR 

AUDIO FREQUENCY POWER AMPLIFIER 
MEDIUM SPEED SWITCHING 

• Complement to KSD1616/161 SA 

ABSOLl)TE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage KSB11-16 Vcso -60 v 
KSB1116A -80 v 

Collector-Emitter Voltage KSB1116 VcEo -50 v 
KSB1116A -60 v 

Emitter-Base Voltage VEBO -6 v 
Collector Current (DC) le -1 A 

•Collector Current (Pulse) le -2 A 
Collector Dissipation Pc 0.75 w 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55rv150 oc 

* PW:s;1 Oms, Duty Cycles50% 

ELECTRICAL CHARACTERISTICS (Ta= 25 ° C) 

Characteristic Symbol Test Conditions 

Collector Cutoff Current lcso Vcs=-'60V, IE=O 
Emitter Cutoff Current IEBO VEB= -6V, lc=O 

*DC Current Gain KSB1116 hFE1 VcE=-2V, lc='-100mA 
KSB1116A 

hFE2 VcE=-2V, lc=-1 A 
• Base Emitter On Voltage VsE (on) VcE=-2V, lc=-50mA 
*Collector Emitter Saturation Voltage VcE (sat) lc=-1A, ls=-50mA 
*Base Emitter Saturation Voltage VsE (sat) lc=-1A, l8 =-50mA 

Output Capacitance Cob Vcs= -10V, IE=O 
f=1MHz 

Current Gain Bandwidth Product h VcE=-2V, lc=-100mA 

. Turn On Time ton Vcc=-10V, lc=-100mA 
Storage Time ts ls1 =-ls2=-1 OmA 
Fall Time tf VsE (off)= 2rv3V 

* Pulse Test: PW~350µs, Duty Cycle~2% Pulsed 

hFE(1) CLASSIFICATION 

Classification y G L J 
hFE(1) 135-270 200-400 300-600 I 

Qi.SAMSUNG 
Electronics 

T0·92 

1. Emitter 2. Co)lector 3. Base 

Min Typ Max Unit 

-100 nA 
-100 nA 

135 600 
135 400 

81 
-600 -650 -700 mV 

-0.2 -0.3 v 
-0.9 -1.2 v 

25 pF 

70 120 MHz 

I I 

0.07 µs 
0.7 µs 

0.07 µs 
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KSB1116/1116A PNP EPITAXIAL SILICON TRANSISTOR 

STATIC CHARACTERISTIC 
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KSB1116/1116A PNP EPITAXIAL SILICON TRANSISTOR 
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KSC184 NPN EPITAXIAL SILICON TRANSISTOR 

AM FREQUENCY CONVERTER 
IF AMPLIFIER 
• Current Gain Bandwidth Product fT =100MHz (lYP) 
• Complement to KSA542 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vceo 30 v 
·Collector-Emitter Voltage Vceo 25 v 
Emitter-Base Voltage Veeo 5 v 
Collector Current le 50 mA 
Collector Dissipation Pc 250 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Conditions 

Collector-Base Breakdown Voltage BVceo lc=100µA, le=O 
Collector-Emitter Breakdown Voltage BVceo lc=10mA, le=O 
Emitter-Base Breakdown Voltage BVeeo le=-10µA, lc=O 
Collector Cut-off Current lceo Vce=25V, le=O 
Emitter Cut-off Current leeo Vee =5V, le =0 
DC Current Gain hFe Vee =6V, le =1mA 
Collector-Emitter Saturation Voltage Vee (sat) lc=10mA,le=1mA 
Current Gain-Bandwidth Product fr Vee =6V, le =1mA 
Output Capacitance Cob Vce=6V, le=O 

f= 1MHz 

hFE CLASSIFICATION 

Classification R 0 y G L 

hFe 40-80 70-140 120-240 200-400 350-700 

d2 .. 
•• SAMSUNG 

Electronics 

T0-92 

1. Emitter 2. Base 3. Collector 

Min TYP Max Unit 

30 v 
25 v 

5 v 
0.1 µA 
0.1 µA 

40 1000 
0.1 0.2 v 
100 MHz 
2.6 4.4 pF 
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KSC184 NPN EPITAXIAL SILICON TRANSISTOR 
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KSC388 NPN EPITAXIAL SILICON TRANSISTOR 

TV FINAL PICTURE IF AMPLIFIER APPLICATIONS 
• GPe=33dB (Typ) (f=45MHz) 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 30 v 
Collector-Emitter Voltage VcEo 25 v 
Emitter-Base Voltage VEso 4 v 
9011ector Current le 50 mA 
Collector Dissipation Pc 300 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

ELECTRICAL CHARACTERISTICS (Ta=25°C) 

Characteristic Symbol Test Conditions 

Collector-Base Breakdown Voltage BVcso le =10µA, IE =0 
Collector-Emitter Breakdown Voltage BVeEO le =5mA, Is =0 
Collector Cut-off Current leso Ves=30V, IE =0 
Emitter Cut-off Current IEBo VEs =3V, le =0 
DC Current Gain hFE VeE=12.5V, le=12.5mA 
Collector-Emitter Saturation Voltage VeE (sat) le=15mA, ls=1.5mA 
Base-Emitter Saturation Voltage VsE (sat) le =15mA, Is =1.5mA 
Output Capacitance Cob Ves =10V, IE =0, f=1MHz 
Collector-Base Time Constant Cc-rbb' Ves=10V, IE=-1mA 

f=30MHz 
Current Gain-Bandwidth Product h VeE =12.5V, le =12.5mA 
Power Gain Gpe Vee=12.5V, f=45MHz 

IE =-12.5mA 

=8SAMSUNG 
Electronics 

T0-92 

1. Emitter 2. Base 3. Collector 

Min Typ Max Unit 

30 v 
25 v 

0.1 µA 
0.1 µA 

20 200 
0.2 v 
1.5 v 

0.8 2 pF 
25 ps 

300 MHz 
28 36 dB 
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KSC388 NPN EPITAXIAL SILICON TRANSISTOR 

STATIC CHARACTERISTIC BASE-EMITTER ON VOLTAGE 
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KSC815 NPN EPITAXIAL SILICON TRANSISTOR 

LOW FREQUENCY AMPLIFIER 
HIGH FREQUENCY OSCILLATOR 
• Complement to KSA539 
• Collector-Base Vo1tage V ceo = 60V 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 60 v 
Collector-Emitter Voltage VcEo 45 v 
Emitter-Base Voltage VEBO 5 v 
Collector Current le 200 mA 
Collector Dissipation Pc 400 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Conditions 

Collector-Base Breakdown Voltage BVcso le =100µA, IE =0 
Collector-Emitter Breakdown Voltage BVcEo le =10mA, Is =0 
Emitter-Base Breakdown Voltage BVEBO IE= -10µA, le =0 
Collector Cut-off Current lcso Vea =45V, IE =0 
Emitter Cut-off Current IEBO VEs =3V, le =0 
DC Current Gain hFE VcE=1V, lc=50mA 
Base-Emitter On Voltage VsE (on) VcE=10V, lc=10mA 
Collector-Emitter Saturation Voltage VcE(sat) le =150mA, Is =15mA 
Base-Emitter Saturation Voltage VsE (sat) le =150mA, 18 =15mA 
Current Gain-Bandwidth Product h VcE=10V, lc=10mA 
Output Capacitance Cob Vcs=10V, IE=O 

f=1M_Hz 

hFE CLASSIFICATION 

Classification R 0 y G 

hFE 40-80 70-140 120-240 200-400 

=8SAMSUNG 
Electronics 

T0-92 

1. Emitter 2. Base 3. Collector 

Min Typ Max Unit 

60 v 
45 v 

5 v 
0.1 µA 
0.1 µA 

40 400 
0.6 0.65 0.9 v 

0.15 0.4 v 
0.83 I 1.1 v I 

100 200 MHz 
4 pF 
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KSC815 NPN EPITAXIAL SILICON TRANSISTOR 

STATIC CHARACTERISTIC 
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KSC838 NPN EPITAXIAL SILICON TRANSISTOR 

FM RADIO RF AMP, MIX, CONV, OSC, IF AMP 
• High Current Gain Bandwidth Product fr =250MHz (Typ) 

T0-92 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vceo 35 v 
Collector-Emitter Voltage VcEo 30 v 
Emitter-Base Voltage VEBO 4 v 
Collector Current le 30 mA 
Collector Dissipation Pc 250 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

ELECTRICAL CHARACTERISTICS (Ta=25°C) 
1 Emitter 2. Base 3. Collector II 

Characteristic Symbol Test Conditions Min Typ Max Unit 

. 
Collector-Base Breakdown Voltage BVceo le =100µA, IE =0 35 v 
Collector-Emitter Breakdown Voltage BVcEo le =5mA, le =0 30 v 
Emitter-Base Breakdown Voltage BVEBO IE =-10µA, le =0 4 v 
Collector Cut-off Current lceo Vce=30V, IE=O 0.1 µA 
Emitter Cut-off Current IEeo VEe =4V, le =0 0.1 µA 
DC Current Gain hFE VcE= 12V, lc=2mA 40 240 
Base-Emitter On Voltage VeE(on) VcE =6V, le =1mA 0.65 0.70 0.75 v 
Collector-Emitter Saturation Voltage VcE (sat) lc=10mA, le=1mA 0.1 0.4 v 
Current Gain-Bandwidth Product fr VcE=10V, lc=1mA 100 250 MHz 
Output Capacitance Cob Vce::;10V, IE=O 2.0 3.2 pF 

f=1MHz 

hFe CLASSIFICATION 

Classification R 0 y 

hFE 40-80 70-140 120-240 
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KSC838 NPN EPITAXIAL SILIGON''T:RANSISTOR 

STATIC CHARACTERISTIC BASE-EMITTER ON VOLTAGE 
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KSC839-·· NPN EPITAXIAL SILICON TRANSISTOR 

FM/AM RADIO RF AMP, CONV, OSC, IF AMP 
• Current-Gain-Bandwidth Product fr =200MHz T0-92 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 35 v 
Collector-Emitter Voltage VcEo 30 v 
Emitter-Base Voltage VEsO 4 v 
Collector Current le 100 mA 
Collector Dissipation Pc 250 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 
1. Emitter 2. Base 3. Collector II 

Characteristic Symbol Test Conditions Min Typ Max Unit 

Collector-Base Breakdown Voltage BVcso le =100µA, IE =0 35 v 
Collector-Emitter Breakdown Voltage BVcEo le =5mA, Is =0 30 v 
Emitter-Base Breakdown Voltage BVEso IE =10µA, le =0 4 v 
Collector Cut-off Current lcso Vcs=30V, IE=O 0.1 µA 
Emitter Cut-off Current IEso VEs =4V, le =0 0.1 µA 
DC Current Gain hFE VcE= 12V, lc=2mA 40 400 
Base-Emitter On Voltage VsE(on) VcE=6V, lc=1mA 0.65 0.70 0.75 v 
Collector-Emitter Saturation Voltage VcE (sat) le =10mA, Is =1mA 0.1 0.4 v 
Current Gain-Bandwidth Product fr VcE=10V, lc=1mA 80 200 MHz 
Output Capacitance Cob Vcs =10V, IE =0 2.0 3.5 pF 

f=1MHz 

hFE CLASSIFICATION 

Classification R 0 y G 

hFE 40-80 70-140 120-240 200-400 

_ c8SAMSU.NG 
Electronics 
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KSca39, NPN "EPITAXIAL SILICON TRANSISTOR 

STATIC CHARACTERISTIC DC CURRENT GAIN 
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KSC853 NPN EPITAXIAL SILICON TRANSISTOR 

LOW FREQUENCY AMPLIFIER 
• Complement to KSA545 T0-92 

• High Collector-Base Voltage Vceo =70V 
• Collector Dissipation Pc =400mW 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 70 v 
Collector-Emitter Voltage VcEo 60 v 
Emitter-Base Voltage VEso 5 v 
Collector Current le 200 mA 
Collector Dissipation Pc 400 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

1. Emitter 2. Base 3. Collector 

ELECTRICAL CHARACTERISTICS (Ta=25°C) 

Characteristic Symbol Test Conditions Min lYP Max Unit 

Collector-Base Breakdown Voltage BVcso le =100µA, IE =0 70 v 
Collector-Emitter Breakdown Voltage BVcEo le =10mA, Is =0 60 v 
Emitter-Base Breakdown Voltage BVEsO IE=-10µA, lc=O 5 v 
Collector Cut-off Current lcso Vcs=45V, IE=O 0.1 /LA 
Emitter Cut-off Current IEso VEs =3V, le =0 0.1 /LA 
DC Current Gain hFE VcE= 1V, le= 50mA 40 400 

I Base-Emitter On Voltage VsE(on) VeE =10V, le =10mA 0.60 0.90 v 
Collector-Emitter Saturation Voltage VeE (sat) le =150mA, Is =15mA 0.15 0.4 v 
Base-Emitter Saturation Voltage VsE (sat) le =150mA, Is =15mA 0.83 1.1 v 

L 

hFE CLASSIFICATION 

Classification R 0 y G 

hFE 40-80 70-140 120-240 200-400 

c8SAMSUNG 
Electronics 
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KSC853· . NPN.EPITAXIAL SILICON TRAN,SISTOR 

STATIC CHARACTERISTIC 
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KSC900 NPN EPITAXIAL SILICON TRANSISTOR 

LOW FREQUENCY, LOW NOISE AMPLIFIER 
•Collector-Base Voltage Vcao=30V 
• Low Noise Level NL=50mV (Max) 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Veeo 30 v 
Collector-Emitter Voltage VeEo 25 v 
Emitter-Base Voltage VEeo 5 v 
Collector Current le 50 mA 
Collector Dissipation Pc 250 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Conditions 

Collector-Base Breakdown Voltage BVeeo le =100µA, IE =0 
Collector-Emitter Breakdown Voltage BVeEo le =10mA, le =0 
Emitter-Base Breakdown Voltage BVEeO IE =10µA, le =0 
Collector Cut-off Current leeo Vee=25V, IE=O 
Emitter Cut-off Current IEeo VEe=3V, le=O 
DC Current Gain hFE VeE=3V, le=0.5mA 
Collector-Emitter Saturation Voltage VeE (sat) le =20mA, le =2mA 
Base-Emitter On Voltage VeE (on) VeE=3V, le=0.5mA 
Current Gain-Bandwidth Product h VeE=3V, le=1mA 
Noise Level NL Vee=12V, lc=0.1mA 

R'3=25KO 
Av=80dB, (f=1KHz) 

hFe CLASSIFICATION 

Classification y G L v 

hFE 120-240 200-400 350-700 600-1000 

c8SAMSUNG 
Electronics 

T0-92 

1 . Emitter 2. Base 3. Collector 

Min Typ Max Unit 

30 v 
25 v 
5 v 

50 nA 
100 nA 

120 1000 
0.1 0.2 v 

0.62 0.7 v 
100 MHz 
30 50 mV 
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KSC9QO NPN EPITAXIAL SILICON TRANSISTOR 

STATIC CHARACTERISTIC BASE-EMITTER ON VOLTAGE 
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KSC900 NPN EPITAXIAL SILi.CON TRANSISTOR 

NOISE FIGURE NOISE FIGURE 
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KSC921. NRN'. EPITAXIAL SILICON TRANSl'STGR· 

FM CONVERTER, OSCILLATOR 
HIGH FREQUENCY AMPLIFIER 
• High Current Gain Bandwidth Product fr =250MHz (Typ) 

ABSOLUTE M~IMUM RATINGS (Ta·=25°C) 

-· Characteristic Symbol Rating Unit 

Collector-Base Voltage Vceo 35 v 
Colle¢tor-Emitter Voltage Vceo 30 v 
Emitter-Base Voltage Veeo 4 v 
Collector Current le 100 mA 
Collector Dissipation Pc 200 mW 
Junction Temperature Tj 150 oc 
Stora~eTemperature Tstg -55-150 oc 

- i 

ELECT~ICAL CHARACTERISTICS (Ta. =25°C) 

Characteristic Symbol Test Conditions 

Collector-Base Breakdown Voltage BVceo le =100µA, le =0 
Collec~or-Emitter Breakdown Voltage BVceo lc=10mA, le=O 
Emit!er-B~_se Breakdown Voltage BVeeo le= -10µA, le =0 
Collector ~ut-off Current lceo Vce=20V, le=O 
Emitt~r Cut-off Current leeo Vee=3V, lc=O 
Current Gain-Bandwidth Product fr Vce=10V, lc=1mA 
Output Capacitance Cob Vce=10V, le=O 

f=1MHz 
DC Current Gain hFe Vce=10V, lc=2mA 
Collector-Emitter Saturation Voltage Vce(sat) le =10mA, le =1mA 

'-= ! T0-92 
I 

1. Emitter 2. Base 3. Collector 

Min Typ Max 

35 
30 

4 
0.1 
0.1 

100 250 

2.0 3.5 

40 240 
0.6 

Collector-Base Time Constant Cc·rbb' Vce=10V, le=-1mA 
50 75 

f=31.9MHz 

hFE CLASSIFICATION 

Classification R 0 y 

hF.e 40-80 70-140 120-240 

q$!e!ft$UNG 

Unit 

v 
v 
v 
µA 
µA 

MHz 

pF 

v 
ps 

136 



KSC921 NPN EPITAXIAL SILIC9N TRANSISTOR 

STATIC CHARACTERISTIC BASE-EMITTER ON VOLTAGE 
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KSC945 ·,,,r NPN'EPITAXIAL SILICON TRANSISTOR 

AUDIO FREQUENCY·AMPLIFIER 
HIGH FREQUENCY OSC. 
• Complement to KSA733 
• Collector-Base Voltage Vceo =60V 
• High Current Gain Bandwidth Product h =300MHz (Typ) 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 60 v 
Collector-Emitter Voltage Vceo 50 v 
Emitter-Base Voltage Veso 5 v I 

Collector Current le 150 

l 
mA I 

Collector Dissipation Pc 250 mW I 

Junction Temperature Tj 150 oc I 

Storage Temperature Tstg -55-150 oc 
J 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Conditions 

Collector-Base Breakdown Voltage BVeso le =100µA, le =0 
Collector-Emitter Breakdown Voltage BVeEo le =10mA, Is =0 
Emitter-Base Breakdown Voltage BVEBO le= -10µA, le =0 
Collector Cut-off Current leso Vcs =40V, IE =0 
Emitter Cut-off Current leso VEs =3V, le =0 
DC Current Gain hFE VcE=6V, lc=1.0mA 
Collector-Emitter Saturatior;i Voltage VcE (sat) lc=100mA, ls=10mA 
Current-Gain-Bandwidth Product fr Vee =6V, le =10mA 

Output Capacitance Cob 
Vcs=6V, IE=O 
f=1MHz 

Noise Figure NF 
VeE=6V, IE=-0.5mA 
f=1KHz, Rs =5000 

hFE CLASSIFICATION 

Classification 0 y G I L 

hFe 70-140 120-240 200-400 I 350-700 I 
I 

c8SAMSUNG 
Electronics 

T0-92 

1. Emitter 2. Base 3. Collector 

Min Typ Max Unit 

60 v 
50 v 

5 v 
0.1 µA 
0.1 µA 

70 700 
I 0.15 0.3 v 

300 MHz 

2.5 
I 

pF 
I 

4.0 l dB j 
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KSC945 NPN EPITAXIAL SILICON TRANSISTOR 
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K~C1008 NPN' ePITAXIAL SILICON TRAN~S,1$JO,lil 

LOW FREQUENCY AMPLIFIER 
MEDIUM SPEED SWITCHING 
• Compltment to l<SA708 
• l:ligh Collector-Base Voltage Vceo =80V 
• Collector Current le= 700mA 
• Collector Dissipation Pc =800mW 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic 

Collector-Base Voltage 
Collector-Emitter Voltage 
Emitter-Base Voltage 

I Collector Current 

I 
Collector Dissipation 

1 

Junction Temperature 
· Storage Temperature 
L 

Symbol 

Vcso 
VcEo 
VEBO 
le 
Pc 
Tj 
Tstg 

Rating 

80 
60 

8 
700 
800 
150 

-55-150 

Unit 

v 
v 
v 

mA 
mW 
oc 
oc 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Conditions 

Collector-Base Breakdown Voltage BVceo le =100µA, IE =0 
Collector-Emitter Breakdown Voltage BVcrn lc=10mA, 18 =0 
Emitter-Base Breakdown Voltage BVEBO IE=-10µA, lc=O 
Collector Cut-off Current lcso Vcs=60V, IE=O 
Emitter Cut-off Current IEBO VEs=5V, lc=O 
DC Current Gain hFE VcE=2V, lc=50mA 
Collector-Emitter Saturation Voltage VcE (sat) le =500mA, 18 =50mA 
Base-Emitter Saturation Voltage VsE (sat) le =500mA, 18 =50mA 
Current Gain-Bandwidth Product h VcE =10V, le =50mA 
Output Capacitance Cob Vea =10V, IE =0 

f=1MHz 

hFE CLASSIFICATION 

Classification R 0 y G 

hFE 40-80 70-140 120-240 200-400 

cii SAMSUNG 
· · Electronics · 

T0-92 

1. Emitter 2. Base 3. Collector 

Min Typ Max Unit 

80 v 
60 

I 

v 
8 v 

0.1 µA 
0.1 µA 

40 400 
0.2 0.4 v 

0.86 1.1 v 
30 50 MHz 

8 pF 
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KSC1:ooa NPN EPITAXIAL SILICON TRANSISTOR 

STATIC CHARACTERISTIC BASE-EMITTER ON VOLTAGE 
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KSC1009u>: .N~ieEP'ITAXIAL SILICON TRANStSI":GR 

HIGH VOLTAGE AMPLIFIER 
• High Collector-Base Voltage Vceo =160V 
• Collector Current lc=700mA 
• Collector Dissipation Pc =800mW 
•Complement to KSA709 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Rating I Unit 
l 

Collector-Base Voltage Vcso 160 v 
Collector-Emitter Voltage VcEo 140 v 
Emitter-Base Voltage VEBO 8 v 
Collector Current le 700 mA 

• Collector Dissipation Pc 800 mW 
I • 

Tj 150 oc I Junction Temperature 
l Storage lemperature Tstg -55-150 oc 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 

l Characteristic Symbol Test Conditions 

, Collector-Base Breakdown Voltage BVcso le =100µA, IE =0 

I 

Collector-Emitter Breakdown Voltage BVcEO lc=10mA, 16 =0 
Emitter-Base Breakdown Voltage BVEBO IE =-10µA, le =0 

I 

Collector Cut-off Current (Continuous) lcso Vcs =60V, IE =0 
Emitter Cut-off Current IEBO VEs =5V, le =0 
DC Current Gain hFE VcE =2V, le =50mA 
Collector-Emitter Saturation Voltage VcE (sat) lc=200mA, 16 =20mA 
Base-Emitter Saturation Voltage VsE (sat) le =200mA, 18 =20mA 
Current Gain-Bandwidth Product fr VcE =10V, le =50mA 
Output Capacitance I Cpb Vcs =10V, IE =0 

I 
1 f=1MHz 

i l 

hFE CLASSIFICATION 

I Classification R 0 y G 

t h,, . 40-80 70-140 120-240 200-400 

=8SAMSUNG 
El~~trnni~i:: 

T0-92 

1. Emitter 2. Base 3. Collector 

Min Typ Max Unit 

160 v 
140 v 

8 v 
0.1 µA 
0.1 µA 

40 240 
0.2 0.7 v 

0.86 1.0 v 
30 50 MHz 

I 
I 8 pF I I 
l l 
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KSC1009 NPN EPITAXIAL SILICON TRANSISTOR 

STATIC CHARACTERISTIC BASE-EMITTER ON VOLTAGE 
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KSC1072 

LOW FREQUENCY POWER AMPLIFIER 
•Complement to KSA707 T0-92 

• Collector-Base Voltage Vceo =60V 
• Collector Dissipation Pc =800mW 

ABSOLUTE MAXIMUM RATINGS(Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 60 v 
C,ollector-Emitter Voltage Vceo 45 v 
Emitter-Base Voltage Veso 5 v 
Collector Current le 700 mA 
Collector Dissipation Pc 800 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

1. Emitter 2. Base 3. Collector 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Conditions Min Typ Max Unit 

Collector-Base Breakdown Voltage BVcso le =100µA, le =0 60 v 
Collector-Emitter Breakdown Voltage BVceo le =10mA, Is =0 45 v 
Emitter-Base Breakdown Voltage BVeso le= -100µA, le =0 5 v 
Collector Cut-off Current lceio Vcs=40V, le=O 0.1 µA 
Emitter Cut-off Current leso Ves =3V, le =0 0.1 µA 
DC Current Gain hFe Vee =2V, le =50mA 40 240 
Collector-Emitter Saturation Voltage Vee (sat) lc=0.5A, ls=50mA 0.24 0.4 v 
Base-Emitter Saturation Voltage Vse (sat) le =0.5A, Is =50mA 0.7 0.89 1.1 v 
Output Capacitance Cob Vcs=10V, le=O 

12 pF 
f=1MHz 

hFe CLASSIFICATION 

Classification R 0 y 

hFe 40-80 70-140 120-240 

c8SAMSUNG 
Electronics 
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KSC1072 NPN EPITAXIAL SILICON TRANSISTOR 

STATIC CHARACTERISTIC BASE-EMITTER ON VOLTAGE 
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=8SAMSUNG 
Electronics 
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KSC1187 NPN EPITAXIAL SILICON TRANSISTOR 

TV 1ST, 2ND PICTURE IF AMPLIFIER 
(FORWARD AGC) 
• High Current Gain Bandwidth Product fr=700MHz 
• High Power Gain Gpe=24dB (Typ) at 45MHz 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 30 v 
Collector-Emitter Voltage VcEo 20 v 
Emitter-Base Voltage VEBO 4 v 
Collector Current le 30 mA 
Collector Dissipation Pc 250 mW 
Junction ~emperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Conditions 

Collector-Base Breakdown Voltage BVcso le =10µA, IE =0 
Collector-Emitter Breakdown Voltage BVcEo lc=5mA, 16 =0 
Emitter-Base Breakdown Voltage BVEBO IE=-10µA, lc=O 
Collector Cut-off Current lcso Vcs=20V, IE=O 
DC Current Gain hFE VcE =10V, le =2mA 
Current Gain-Bandwidth Product fr VcE =10V, le =3mA 
Reverse Transfer Capacitance Cre Vcs =10V, IE =0 

f=1MHz 
Power Gain Gpe VcE=10V, IE=-3mA 

f=45MHz 
AGCVoltage VAGC GPE =-30dB 

f=45MHz 

hFE CLASSIFICATION 

Classifi.cation .R 0 y 

h~E 40-80 70-140 120-240 

=8SAMSUNG 
Electronics 

T0-92 

1. Emitter 2. Base 3. Collector· 

Min Typ Max Unit 

30 v 
20 v 

4 v 
0.1 µA 

40 240 
400 700 MHz 

0.6 pF 

20 24 dB 

4.4 5.2 6.0 v 
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KSC1187 NPN EPITAXIAL SILICON TRANSISTOR 

STATIC CHARACTERISTIC DC CURRENT GAIN 
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. KSC1188 NPN EPITAXIAL SILICON TRANSISTOR 

TV PIF AMPLIFIER 
• High Current Gain.Bandwidth Product fr=700MHz T0-92 

• High Power Gain Gpe=25dB at 45MHz (Min) 

ABSOLUTE'. MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 30 v 
Collector-Emitter Voltage VcEo 20 v 
Emitter~Base Voltage VEBO 4 v 
Collector Current le 30 mA 
Collector Dissipation Pc 250 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

1. Base 2. Emitter 3. Collector 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Conditions Min Typ Max Unit 

Collector-Base Breakdown Voltage BVcso le =10µA, IE =0 30 v 
Collector~Emitter Breakdown Voltage BVcEO lc=5mA, ls=O 20 v 
Emitter-Base Br~akdown Voltage BVEBO IE= -10µA, le =0 4 v 
Collector Cut-off Current lcso· Vcs =20V, IE =0 0.1 µ.A 
Emitter Cut-off Current l~so VEs =3V, le =0 0.1 µ.A 
DC Current Gain hFE VcE =10V,'lc =2mA 40 240 
Current Gain-Bandwidth Product h VcE =10, le =3mA 400 700 MHz 
Collector-Emitter Saturation Voltage VeE (sat) le =10mA, Is =1mA 0.2 0.7 v 
Output Capacitance Cob Vcs =10V, IE =0 1 pF 

f=1MHz 
Power Gain Gpe lc=10mA, VeE=6V 20 24 dB 

f=45MHz, Rs=500 

hFE CLASSIFICATION 

Classification R 0 y 

f-- -·-----· 

hFE 40-80 70-140 120-240 

c8SAMSUNG 
Electronics 
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KSC1188 NPN EPITAXIAL SILICON TRANSISTOR 

STATIC CHARACTERISTIC BASE-EMITTER ON VOLTAGE 
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KSC1222 NPN EPITAXIAL SILICON TRANSISTOR 

LOW FREQUENCY LOW NOISE AMPLIFIER 
• Collector-Base Voltage Vcao =SOV T0-92 

• .Low Noise Level NL =40mV (Max) 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vceo 50 v 
Collector-Emitter Voltage Vceo 45 v 
Emitter-Base Voltage Veeo 5 v 
Collector Current le 50 mA 
Collector Dissipation Pc 250 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

1 . Emitter 2. Base 3. Collector 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Conditions Min Typ Max Unit 

Collector-Base Breakdown Voltage BVceo le =100µA, le =0 50 v 
Collector-Emitter Breakdown Voltage BVceo le =10mA, le =0 45 v 
Emitter-Base Breakdown Voltage BVeeo le=-10µA, lc=O 5 v 
Collector Cut-off Current lceo Vce=50V, le=O 50 nA 
Emitter Cut-off Current leeo Vee=5V, lc=O 100 nA 
DC Current Gain hFe Vce=3V, lc=0.5mA 120 1000 
Collector-Emitter Saturation Voltage Vee (sat) lc=20mA, le=2mA 0.1 0.2 v 
Base-Emitter On Voltage Vee (on) Vee =3V, le =0.5mA 0.62 0.7 v 
Current Gain-Bandwidth Product fr Vce=3V, lc=1mA 50 100 MHz 
Noise Level NL Vce=12V, le=-0.1mA 

Rs=25KO 27 40 mV 
Av=80dB, (f=1KHz) 

hFE CLASSIFICATION 

Classification y G L v 

hFe 120-240 200-400 350-700 600-1000 

c8SAMSUNG 
Electronics 
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KSC1222 NPN EPITAXIAL SILICON TRANSISTOR 

STATIC CHARACTERISTIC BASE-EMITTER ON VOLTAGE 
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KSC1222 NPN EPITAXIAL SILICdN TRANSISTOR 

NOISE FIGURE NOISE FIGURE 
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KSC1330 NPN EPITAXIAL SILICON TRANSISTOR 

GENERAL PURPOSE AMPLIFIER 
• Collector-Base Voltage Vceo =SOV T0-92 

• Collector Dissipation Pc =400mW 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 
-·-

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vceo 50 v 
Collector-Emitter Voltage VcEo 40 v 
Emitter-Base Voltage VEeo 5 v 
Collector Current le 100 mA 
Collector Dissipation Pc 400 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

1. Emitter 2. Base 3. Collector 

ELECTRICAL CHARACTERISTICS (Ta =25°C} 
II 

Characteristic Symbol Test Conditions Min TYP Max Unit 

Collector-Base Breakdown Voltage BVceo le =100µA, IE =0 50 v 
Collector-Emitter Breakdown Voltage BVcEo le =10mA, le =0 40 v 
Emitter-Base Breakdown Voltage BVEeo IE= -10µA, le =0 5 v 
Collector Cut-off Current lceo Vce=40V, IE=O 0.1 µA 
Emitter Cut-off Current IEeo VEe =3V, le =0 0.1 µA 
DC Current Gain hFE VcE=6V, lc=1mA 70 400 
Collector-Emitter Saturation Voltage VcE (sat) le =30mA, le =3mA 0.08 0.50 v 
Base-Emitter On Voltage VeE (on) VcE=6V, lc=1.0mA 0.62 0.80 v 
Current Gain-Bandwidth Product fr VcE=6V, lc=10mA 300 MHz 
: Output Capacitance Cob Vce=6V, IE=O 

2.5 pF . f=1MHz 

hFE CLASSIFICATION 

Classification 0 y G 

hFE 70-140 120-240 200-400 

c8SAMSUNG 
~.,,.,.. .... n:.i,;,..., . -
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KSC1330 NPN· EPITAXIAL SILICON .TRANSISTOR 
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KSC1393 NPN EPITAXIAL SILICON TRANSISTOR 

TV VHF TUNER RF AMPLIFIER 
(FORWARD AGC) 
•High Current Gain Bandwidth Product h=700MHz (Typ) 
• Low Noise Figure NF=3.0dB (Max) at f=200MHz 
• Low Reverse Transfer Capacitance Cre=O.SpF (Max) 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 30 v 
Collector-Emitter Voltage Vern 30 v 
Emitter-Base Voltage VEBO 4 v 
Collector Current le 20 mA 
Collector Dissipation Pc 250 mW 
Junction Temperature Tj 

l 150 oc 
Storage Temperature . Tstg -55-150 oc 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Conditions 

Collector-Base Breakdown Voltage BVcso le =10µA, IE =0 
Collector-Emitter Breakdown Voltage BVcrn le= 5mA, Is =0 
Emitter-Base Breakdown Voltage BVEBo IE'=-10µA, lc=O 
Collector Cut-off Current lcso Vcs =20V, IE =0 
DC Current Gain hFE VcE =10V, le =2mA 
Current Gain-Bandwidth Product fr VcE=10V, lc=3mA 
Reverse Transfer Capacitance Cre f=1MHz, Vcs =10V 

IE=O 

T0·92 

1. B(lse 2. Emitter 3. Collector 

Min Typ Max 

30 
30 

4 
0.1 

40 180 
400 700 

0.35 0.5 

Power Gain Gpe f = 200MHz, IE= - 3mA 20 24 
Rs =500, VcE =10V 

AGC Current IAGC I~ at Gpe = -30dB -10 -12 
f=200MHz 

Noise Figure NF f=200MHz, IE== -3mA 2.0 3.0 
VcE =10V, Rs =500 

hFE CLASSIFICATION 

Classification R 0 y 
-- ·---·--- --------

hFE 40-80 60-140 90·180 

de SAMSUNG 
•• Electronics 

Unit 

v 
v 
v 
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dB 
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KSC1393 N·PN EPITAXIAL SILICON TRAN:SISTOR 

STATIC CHARACTERISTIC 
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KSC1393 NPN EPITAXIAL SILICON TRANSISTOR 
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KS'C1394· NPN .. ERiTAXIAL SILICON TRANSISTOR·,. 

TV VHF TUNER MIXER 
• High Current Gain Bandwidth Product h=700MHz (Typ) T0-92 
• High Power Gain Gpe =20dB (Min) at f=200MHz 
• Low Noise Figure NF=3.5dB (Max) at f=200MHz 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 30 v 
Collector-Emitter Voltage VcEo 30 v 
Emitter-Base Voltage VEBO 4 v 
Collector Current le 20 mA 
Collector Dissipation Pc 250 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

1. Base 2. Emitter 3. Collector 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Conditions Min Typ Max Unit 

Collector-Base Breakdown Voltage BVcso le =10µA, IE =0 30 v 
Collector-Emitter Breakdown Voltage avcEo le= 5mA, 18 =0 30 v 
Emitter-Base Breakdown Voltage BVEBO IE= -10µA, le =0 4 v 
Collector Cut-off Current lcso Vcs =20V, IE =0 0.1 µA 
DC Current Gain hFE VcE=10V, lc=2mA 40 180 
Collector-Emitter Saturation Voltage VcE (sat) le =10mA, 18 =1mA 0.7 v 

1 Current Gain-Bandwidth Product fr VcE=10V, lc=3mA 400 700 MHz 
Reverse Transfer Capacitance Cre Vcs =10V, IE =0 0.35 0.5 pF 

f=1MHz, 
Power Gain Gpe VcE=6V, IE=-3mA 20 dB 

Rs =50Q, f=200MHz 
Noise Figure NF VcE=6V, IE=-3mA 3.5 dB 

Rs =50Q, f=200MHz 

hFe CLASSIFICATION 

Classification R 0 y 

hFE 40-80 60-140 90-180 

=8SAMSUNG 
electronics 
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KSC1394 NPN EPITAXIAL SILICON TRANSISTOR 

STATIC CHARACTERISTIC DC CURRENT GAIN 
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KSC1395 NPN EPITAXIAL SILIOf>N TRANSISTOR 

TV VHF TUNER OSCILLATOR 
• High Current-Gain Bandwidth Prod1.1ct fT =600MHz (Min) T0-92 

• Output Capacitance Cob=1.SpF (Max) 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 30 v 
Collector-Emitter Voltage , VcEO 15 v 
Emitter-Base Voltage Veso 4 v 
Collector Current le 20 mA 
Collector Dissipation Pc 250 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

1. Emitter 2. Base 3. Collector 

ELECTRICAL CH~RACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Conditions Min Typ Max Unit 

Collector-Base Breakdown Voltage BVcso le =10µA, le =0 30 v 
Collector-Emitter Breakdown Voltage BVceo le= 5mA, Is =0 15 v 
Emitter-Base Breakdown Voltage BVEBo le= -10µA, le =0 4 v 
Collector Cut-off Current lcso Vea= 12V, le =0 0.1 µA 
Emitter Cut-off Current IEBO VEs =3V, le =0 0.1 v 
DC Current Gain hFE Vce=10V, lc=5mA 40 240 
Collector-Emitter Saturation Voltage VcE (sat) le =10mA, Is =1mA 0.5 v 
Current-Gain-Bandwidth Product h VcE=10V, lc=5mA 600 1100 MHz 
Output Capacitance Cob Vea =10V, f=1MHz 1.5 pF 

IE=O 

hFE CLASSIFICATION 

Classification R 0 y 

hFE 40-80 70-140 120-240 

:ii SAMSUNG 
. Electronics 
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KSC1395 NPN EPITAXIAL SILICON TRANSISTOR 

STATIC CHARACTERISTIC DC CURRENT GAIN 
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KSC1506 NPN '· EF>f:t(XIAL SILICON TRANSISTOR 

HIGH VOLTAGE TRANSISTOR 
• High Collector-Emitter Voltage Vceo =300V T0-92 

• Current Gain Bandwidth Product fr =40MHz (Min) 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 300 v 
Collector-Emitter Voltage VcEo 300 v 

1 Emitter-Base Voltage VEso 7 v 
Collector Current le 100 mA 
Collector Dissipation Pc 700 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg I -55-150 oc 

i 

1. Emitter 2. Base 3. Collector 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Conditions Min Typ Max Unit I 

Collector-Base Breakdown Voltage BVcso le =100µA, IE =0 300 v 
Collector-Emitter Breakdown Voltage BVceo le =10mA, Is =0 300 v 
Emitter-Base Breakdown Voltage BVEso IE= -10µA, le =0 7 v 
Collector Cutoff Current lcso Vcs=200V, IE=O 100 nA 
DC Current Gain hFE VcE =10V, le =10mA 40 240 
Collector-Emitter Saturation Voltage Vee (sat) le =50mA, Is =5mA 2.0 v 
Current Gain-Bandwidth Product fr VcE =30V, lc=10mA 40 80 MHz 
Output Capacitance Cob Vcs=50V, IE=O 4 pf 

f= 1MHz 

hFE CLASSIFICATION 

Classification R 0 y 

hFE 40-80 70-140 120-240 

c8SAMSUNG 
Electronics 
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KSC1506 NPN EPITAXIAL SILICON TRANSISTOR 
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KSC1623 NPN EPITAXIAL· SILICON TRANSISTOR 

LOW FREQUENCY AMPLIFIER 
HIGH FREQUENCY OSC 
• Complement to KSA812 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 60 v 
Collector-Emitter Voltage Vern 50 v 
Emitter-Base Voltage VEBo 5 v 
Collector Current le 100 mA 
Collector Dissipation Pc 2nn mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55rv150 oc 

ELECTRICAL CHARACTERISTICS (Ta=25°C) 

Characteristic Symbol Test Condition 

'Collector Cutoff Current lcso Vcs=60V, IE=O 
Emitter Cutoff Current IEBO VEB=5V, lc=O 
DC Current Gain hFE VcE=6V, le= 1 mA 
Collector-Emitter Saturation Voltage VcE(sat) le= 1 OOmA, Is= 1 OmA 
Base-Emitter Saturation Voltage VsE(sat) le= 1 OOmA, Is= 1 OmA 
Base-Emitter On Voltage VsE(on) lc=1 mA. Vce=6V 
Current Gain-Bandwidth Product fr IE= - 1 Orn A VcE =6V 
Output Capacitance Cob Vc"u=6V, IE=O 

t=lMHz 

hFE CLASSIFICATION 

Classification 0 - y G L 

hFE 90-180 135-270 200-400 300-600 

•• CJCSAMSUNG 
•• Electronics 

T < ' (·0 

SOT-23 

1. Base 2. Emitter 3. Collector 

Min Typ Max Unit 

0.1 !AA 

0 1 µA 

90 200 600 

U.15 0.3 v 
0.86 1.0 v 

0.55 0.62 0.65 v 
250 MHz 

3 pF 

Marking 

c 1 0 

hFE grade 
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KSC1623 NPN EPITAXIAL StllCON TRANSISTOR 
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KSC1674 NPN EPITAXIAL SILICON TRANSISTOR 

TV PIF AMPLIFIER, FM TUNER RF AMPLIFIER, 
MIXER, OSCILLATOR ro-92 
• High Current-Gain-Bandwidth Product fr =600MHz (Typ) 
• High Power Gain Gpe=22dB at f=100MHz 

ABSOLUTE MAXIMUM RATINGS(Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 30 v 
Collector-Emitter Voltage VcEo 20 v 
Emitter-Base Voltage VEso 4 v 
Collector Current le 20 mA 
Collector Dissipation Pc 250 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

1. Emitter 2. Base 3. Collector 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Conditions Min Typ Max Unit 

Collector-Base Breakdown Voltage BVcso le =10µA, IE =0 30 v 
Collector-Emitter Breakdown Voltage BVcEO le= 5mA, Is =0 20 v 
Emitter-Base Breakdown Voltage BVEso IE= -10µA, le =0 4 v 
Collector Cut-off Current lcso Vcs=30V, IE=O 0.1 µA 
Emitter Cut-off Current IEso VEs =4V, le =0 0.1 µA 
DC Current Gain hFE VcE=6V, lc=1mA 40 240 
Base-Emitter On Voltage VsE (on) VcE =6V, le =1mA 0.72 v 
Collector-Emitter Saturation Voltage VcE (sat) le =10mA, Is =1mA 0.1 0.3 v 
Current-Gain-Bandwidth Product h VcE =6V, le =1mA 400 600 MHz 
Output Capacitance Cob Vcs =6V, IE =0 1.2 pF 

f=1MHz 
I 

Collector-Base Time Constant Cc·rbb' VcE=6V, IE=-1mA 12 15 ps 
f=31.9MHz 

Common Source Noise Figure NF VcE=6V, IE=-jmA 3.0 5.0 dB 
Rs =500, f=100MHz 

Power Gain Gpe VcE=6V, IE=-1mA 18 22 dB 
Rs =500, f=100MHz 
(Typ) 

hFe CLASSIFICATION 

Classification R 0 y 

hFE 40-80 70-140 120-240 

c8SAftnSUNG 
Electronics 
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KSC1674 NPN EPITAXIAL SILICON TRANSISTOR 

STATIC CHARACTERISTIC BASE-EMITTER ON VOLTAGE 
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KSC1674 NPN'EPITAxlAL SILICON TRANStSTGR·,.'; 

INPUT ADMITTANCE (yle) FORWARD TRANSFER ADMITTANCE (yfe) 
vs. COLLECTOR CURRENT vs. COLLECTOR CURRENT 
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KSC1674 NPN EPITAXIAL SILICON TRANSISTOR 

REVERSE TRANSFER ADMITTANCE (yrb} 
vs COLLECTOR CURRENT 
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KSC1674 NPN.EPITAXIAL SILICON TRANSISTOR 

100MHz Gpe, NF TEST CIRCUIT 

--+-----.------11-------.iO J OUTPUT 

0.01 µF 500 

500 0 J----11-------.-----t 

22KO '1µF I
"-30pF 

''"" 1 "" 
Vee 

=8SAMSUNG 
Electronics 

170 



KaC1675 NPN,,~PIJAXIAL SILICON TRANSISTOR 

FM/AM RF AMP, MIX, CONV, OSC, IF 
• Collector-Base Voltage Vce.o = 30V T0-92 

• High Current Gain Bandwidth Product fr =300MHz (Typ) 
• Low Collector Capacitance Cob: 2.0PF (Typ) 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 50 v 
Collector-Emitter Voltage VcEo 30 v 
Emitter-Base Voltage VEBO 5 v 
Collector Current le 50 mA 
Collector Dissipation Pc 250 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

1. Emitter 2. Base 3. Collector II 
ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Conditions Min Typ Max Unit 

Collector-Base Breakdown Voltage BVcso lc=10µA, IE=O 50 v 
Collector-Emitter Breakdown Voltage BVcEO le =5mA, Is =0 30 v 
Emitter-Base Breakdown Voltage BVEBo IE =10µA, le =0 5 v 
Collector Cut-off Current lcso Vcs=50V, IE=O 0.1 µA 
Emitter Cut-off Current IEBo VEs =5V, le =0 0.1 µA 
DC Current Gain hFE VcE=6V, lc=1mA 40 240 
Base-Emitter On Voltage VaE (on) VcE =6V, le =1mA 0.67 0.75 v 
Collector-Emitter Saturation Voltage VcE (sat) le =10mA, Is =1mA 0.08 0.3 v 
Current Gain-Bandwidth Product fr VcE =6V, le =1mA 150 300 MHz 
Output Capacitance Cob f=1MHz, Vee =6V 2.0 2.5 PF 

hFe CLASSIFICATION 

Classification R 0 
I y 

hFE 40-80 70-140 120-240 

c8SAMSUNG 
Electronics 
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KSC1675 NPN EPITAXIAL SILICON TRANSISTOR· 

STATIC CHARACTERISTIC BASE-EMITTER ON VOLTAGE 
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KSC1730 NPN EPITAXIAL SILICON TRANSISTOR 

TV VHF, UHF TUNER OSCILLATOR 
• High Current Gain Bandwidth Product fr=1100MHz (Typ) 

T0·92 

• Output Capacitance Cob=1.5pF (Max) 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 30 v 
Collector-Emitter Voltage Vern 15 v 
Emitter-Base Voltage VEBO 5 v 
Collector Current le 50 mA 
Collector Dissipation Pc 250 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

1. Emitter 2. Collector 3. Base 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 
I 

Characteristic Symbol Test Conditions Min Typ Max Unit 

Collector-Base Breakdown Voltage BVcso le =10µA, IE =0 30 v 
Collector-Emitter Breakdown Voltage BVcrn le= 5mA, Is =0 15 v 
Emitter-Base Breakdown Voltage BVEBO IE= -10µA, le =0 5 v 
Collector Cut-off Current leso Vea =12V, IE =0 0.1 µA 
DC Current Gain hFE VcE =10V, le =5.0mA 40 240 
Collector-Emitter Saturation Voltage VcE(sat) le =10mA, Is =1mA 0.5 v 
Current Gain-Bandwidth Product h VeE=10V, le=5mA 800 1100 MHz 
Output Capacitance Cob Vea =10V, f=1MHz 1.5 pF 

IE=O 
Collector-Base Time Constant Cc·rbb" VcE =10V, f=31.9MHz 10 20 ps 

IE=- 5mA 

_hFE CLASSIFICATION 

Classification R 0 y 
r----

hFE 40-80 70-140 120-240 

di -•• SAMSUNG 
Electronics 
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STATIC CHARACTERISTIC 
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KSC1730 NPN EPITAXIAL SILICON TRANSISTOR 
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KSC184'5' I 

AUDIO FREQUENCY LOW NOISE AMPLIFIER 
T0-92 

• Complement to KSA992 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 120 v 
Collector-Emitter Voltage Vern 120 v 
Emitter-Base Voltage VEBo 5 v 
Collector Current le 50 mA 

I Base Current Is 10 mA 
Collector Dissipation Pc snn mW 
Junction Temperature Tj 150 oc 

l Storage Temperature Tstg -55-150 oc 

1. Emitter 2. Collector 3. Base 

ELECTRICAL CHARACTERISTICS (Ta=25°C) 

Characteristic Symbol Test Condition Min Typ Max Unit 

Collector Cutoff Current lcso Vcs= 120V, IE=O 50 nA 
Emitter Cutoff Current IEBO VEB=5V, lc=O 50 nA 
DC Current Gain hFE1 VcE=6V, lc=0.1 mA 150 580 

hFE2 VcE=6V, le= 1 mA 200 600 1200 
Base Emitter On Voltage VK< (on) VcE=6V, le= 1 mA 0.55 0.59 0.65 v 
Collector Emitter Saturation Voltage VcE (sat) lc=10mA, 18 =1mA 0.07 0.3 v 
Current Gain Bandwidth Product fr VcE=6V, IE=-1 mA 50 110 MHz 
Output Capacitance Cob Vcs=30V, IE=O 1.6 2.5 pF 

f=1 MHz 
Noise Voltage NV 25 40 mV 

hFE(2) CLASSIFICATION 

Classification p F E u 

hFE(2) 200-400 300-600 400-800 600-1200 

••SAMSUNG co., . 
Eectrorncs 
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KSC1845 NPN EPITAXIAL SILICON TRANSISTOR 
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KSC184S NPN EPITAXIAL SILICON TRANSISTOR 
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KSC2001 NPN SILICON TRANSISTOR 

GENERAL PURPOSE APPLICATIONS 
HIGH TOTAL POWER DISIPATION 
(PT=600 mW) 
High hFE and LOW VcE(sat) 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage VCBo 30 v 
Collector-Emitter Voltage Vern 25 v 
Emitter-Base Voltage VEBo 5 v 
Collector Current le 700 mA 
Base Current Is 150 mA 
Collector Dissipation Pc 600 mW 

Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55N150 oc 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 

I 

Characteristic Symbol I Test Condition 

*Base Emitter Voltage VsE VcE=6V, lc=1 OmA 
Collector Cutoff Current lcso Vcs=30V, IE=O 
Emitter Cutoff Current IEBo Vrn=5V, lc=O 

*DC Current Gain hFE1 VcE= 1 V, le= 1 OOmA 
hFE2 VcE=1V, lc=700mA 

*Collector Emitter Saturation Voltage VcE(sat) lc=700mA, ls=70mA 
*Base-Emitter Saturation Voltage VsE(sat) lc=700mA, ls=70mA 

Output Capacitance Cob Vcs=6V, IE=O, f=1MHz 
Curent Gain Bandwidth Product h VcE=6V, IE= 1 OmA 

* Pulse test: PW ~ 350 µs, duty cycle ~ 2% Pulsed 

hFE1 CLASSIFICATION 

Classification 0 y l G 

hFE1 90-180 135-270 I 200-400 
! 

d!SAMSUNG 
•• Electronics 

T0-92 

1. Emitter 2. Collector 3. Base 

Min Typ Max Unit 

600 640 700 mV 
100 nA 
100 nA 

90 200 400 

I 

50 140 
0.2 0.6 v 

0.95 1.2 v 
13 25 pF 

l 50 170 MHz 
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. KSC2002/2003 NPN EPITAXIAL SILICON TRANSISTOR 

AUDIO FREQUENCY AMPLIFIER 
• Complement to KSA953/KSA954 T0-92 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage : KSC2002 Vcso 60 v 
KSC2003 80 v 

Collector-Emitter Voltage KSC2002 Vern 60 v 
KSC2003 80 v 

Emitter-Base Voltage VEBO 5 v 
Collector Current (DC) le 300 mA 

*Collector Current (Pulse) le 500 mA 
Collector Dissipation Pc 600 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55rv150 oc 

1. Emitter 2. Collector 3. Base 

* PW~1 Oms, Duty Cycle ~50% 

ELECTRICAL CHARACTERISTICS (Ta= 25 ° C) 

Characteristic Symbol Test Condition Min Typ Max Unit 

Collector Cutoff Current: KSC2002 lcso Vcs=60V, IE=O 100 nA 
: KSC2003 Vcs=80V, IE=O 100 nA 

Emitter Cutoff Current IEBO VEs=5V, lc=O 100 nA 
*DC Current Gain hFE1 VcE=1V, lc=50mA 90 200 400 

hFE2 VcE=2V, lc=300mA 30 80 
Base-Emitter On Voltage VsE (on) VcE=6V, lc=1 OmA 600 645 700 mV 

*Collector-Emitter Saturation Voltage VcE (sat) lc=300mA, l8 =30mA 0.15 0.6 v 
*Base Emitter Saturation Voltage VsE (sat) lc=300mA, 18=30mA 0.86 1.2 v 

Current Gain-Bandwidth Product h VcE=6V, IE=-1 OmA 50 140 MHz 
Output Capacitance Cob Vcs=6V, IE=O, f= 1 MHz 7 15 pF 

* Pulse Test: PW~350µs, Duty Cycle~2% Pulsed 

hFE (1) CLASSIFICATION 

Classification 0 y G 

hFE(1) 90-180 135-270 200-400 

c8SAMSUNG 
Electronics 
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KSC2002/2003 - NPN EPITAXIAL SILICON TRANSISTOR 

STATIC CHARACTERISTIC 
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: KSC2002/2003 NPN EPITAXIAL SILICON TRANSISTOR 
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KSC2223 NPN EPITAXIAL SILICON TRANSISTOR 

HIGH FREQUENCY AMPLIFIER 
Very small size to assure good space factor in hybrid IC applications SOT·23 

• fr:;;: SOOMHz Typ. (IE:;;: -1 mA) 
• Cob=1pF Typ (Vce=6V) 
• NF=3dB Typ (f=100MHz) 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Veso 30 v 
Collector-Emitter Voltage VeEO 20 v 
Emitter-Base Voltage VEBo 4 v 
Collector Current le 20 mA 
Collector Dissipation Pc 150 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

1. Base 2. Emitter 3. Collector I 
ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Condition Min Typ Max Unit 

Collector Cutoff Current leso Ves=30V, IE=O 0.1 µA 
DC Current Gain hFE VeE=6V, le= 1 mA 40 90 180 
Collector Emitter Saturation Voltage VeE (sat) le=10mA, 18 =1mA 0.1 0.3 v 
Output Capacitance Cob Ves=6V, IE=O, f=1 MHz 1 pF 
Current Gain· Bandwidth Product h VeE=6V, le= -1 mA 400 600 MHz 
Time Constant ~ Cc rbb Ves=6V, IE= -1 mA 12 ps 

f=31.9MHz 
Noise Figure NF VeE=6V, IE= -1 mA 3 dB 

f= 1 OOMHz, Rs =50fl 

hFe CLASSIFICATION Marking 

Classification R 0 y 0 
hFE 40-80 60-120 90·180 

hFE grade 
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KSC2223 NPN EPITAXIAL SILICON TRANSISTOR 
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KSC2223 NPN EPITAXIAL SILICON TRANSISTOR 

w 
a: 
::> 
CJ 
ii: 
w 
IJ) 

0 
z 
iif ,, 
it' 
z 

NOISE FIGURE 
vs. EMITTER CURRENT 

VcE=6.0V 
24t---+--+-+-+-+-+-H+---+--+-t-++f=1 OOMHz 

20 

16 

12 

01-~.._ ........................ ....L..1...._~_._ ....... _,__._ ................ ~ ....... 
-0.1 -0.3 -1 -3 -10 

10 

IE(mA), EMITTER CURRENT 

INPUT AND OUTPUT CAPACITANCE 

f 1.0MHz 

w ~ 3 
0< 
~ ~ 2 
Oa. 
<< a.o 

~5 
1-0. 
::>l­
a.::> zo 

1 

~~05 
'!' lf 
0 c3 

0.2 

~lc=O) 

Cob (IE 0) 

0.1 0.2 0.5 1 2 5 10 20 50 100 
Vce(V) COLLECTOR-BASE VOLTAGE 
VEe(V) EMITTER-BASE VOLTAGE 

ci5SAMSUNG 
Electronics 

10000 

ti 5 500 0 

f 
~ e 2000 

i 
~ 1000 

CJ I 500 

8 
l 200 
:IE 
JC 

100 

~ 
~ 

~ 

GAIN BANDWIDTH PRODUCT 
vs. EMITTER CURRENT 

VcE 6.0V 

- 1"'-

~ 

-0.1 -0.2 -0.5 -1 -2 -5 -10 -20 -50 -100 

200 

180 

160 

z 
~ 140 

~ 120 
iS 
15 100 
31: 
~· 80 

~ 60 

40 

20 

0 

~ 

IE(mA), EMITTER CURRENT 

POWER DERATING 

\~ 

~ 
JS 

'~ :s 
r\ 
\ 

-20 0 20 40 60 80 100 120 140 160 180 

T0(0C), AMIBIENT TEMPERATURE 

185 

II 



KSC2310 NPN EPITAXIAL SILICON TRANSISTOR 

HIGH VOLTAGE POWER AMPLIFIER 
• Collector - Base Voltage Vcao =200V T0-92L 
• Current Gain-Bandwidth Product fr =100MHz (Typ) 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 200 v 
Collector-Emitter Voltage VcEo 150 v 
Emitter-Base Voltage VEBO I 5 v 
Collector Current le 50 mA 
Collector Dissipation Pc 800 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-+150 oc 

1. Emitter 2. Collector 3. Base 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Conditions Min Typ Max Unit 

Collector-Base Breakdown Voltage BVcso le =100µA, IE =0 200 v 
Collector-Emitter Breakdown Voltage BVcEO le= 5mA, 18 =0 150 v 
Emitter-Base Breakdown Voltage BVEBO le= -100µA, le =0 5 v 
Collector Cut-off Current lcso Vcs=200V, IE=O 0.1 µA 
DC Current Gain hFE Vce=5V, lc=10mA 40 240 
Collector-Emitter Saturation Voltage Vee (sat) le =10mA, Is =1mA 0.5 v 
Current Gain-Bandwidth Product fr VcE =30V, le =10mA 100 MHz 
O.utput Capacitance Cob Vea =10V, IE =0 3.5 5 pF 

f=1KHz 

hFe CLASSIFICATION 

Classification R 0 y 
-·-·---·-

hFe 40-80 70-140 120-240 

c8SAMSUNG 
El~ctrnni~~ 
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KSC2310 NPN EPITAXIAL SILICON TRANSISTOR 

STATIC CHARACTERISTIC 
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KSC2316 NPN EPITAXIAL SILICON TRANSISTOR 

AUDIO POWER AMPLIFIER APPLICATIONS 
• Driver Stage Amplifier T0-92L 

• Complement to KSA916 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Rating Unit 

Collector-Bas~ Voltage Vcso 120 v 
Collector-.Emitter Voltage VcEo 120 v 
Emitter-Base Voltage VEBO 5 v 
Collector Current le 800 mA 
Collector Dissipation Pc 900 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-+150 oc 

1. Emitter 2. Collector 3. Base 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Conditions Min Typ Max Unit 

Collector-Base Breakdown Voltage BVeso le =1mA, IE =0 120 v 
Collector-Emitter Breakdown Voltage BVcEo le =10mA, Is =0 120 v 
Emitter-Base Breakdown Voltage BVEBO IE=-1mA, lc=O 5 v 
Collector Cutoff Current lcso Vea =120V, IE =0 0.1 µ.A 
DC Current Gain hFE1 VcE =5V, le =10mA 60 

hFE2 VcE =5V, le =100mA 80 240 
Collector-Emitter Saturation Voltage VcE (sat) le =500mA, Is =50mA 1 v 
Current-Gain-Bandwidth Product h VcE =5V, le =100mA 120 MHz 
Collector Output Capacitance Cob Vea =10V, IE =0 30 pF 

f=1MHz 

hFe CLASSIFICATION 

Classification 0 y 
-"-

hFE(2) 80-160 120-240 

c8SAMSUNG 
Electronics 
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KSC2316 NPN EPITAXIAL SILICON TRANSISTOR 
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KSC2328A NPN EPITAXIAL SILICON TRANSISTOR 

AUDIO POWER AMPLIFIER APPLICATIONS 
• Complement to KSA928A T0-92L 

• Collector Dissipation Pc =1 watt 
• 3 Watt Output Application 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit· 

Collector-Base Voltage Vceo 30 v 
Collector-Emitter Voltage Vceo 30 v 
Emitter-Base Voltage Veeo 5 v 
Collector Current le 2 A 
Collector Dissipation Pc 1 w 
Jun.ction Temperature Tj 150 oc 
Storage Temperature Tstg -55- +150 oc 

1. Emitter 2. Collector 3. Base 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic I Symbol Test Conditions Min Typ Mitx Unit 

Collector-Base Breakdown Voltage BVceo le =100µA, le =0 30 v 
Collector-Emitter Breakdown Voltage BVceo le =10mA, le =0 30 v 
Emitter-Base Breakdown Voltage BVeeo le=-1mA, lc=O 5 v 
Collector Cutoff Current lceo Vce=30V, IE=O 100 nA 
Emitter Cutoff Current leeo Vee=5V, lc=O 100 nA 
DC Current Gain hFe Vee =2V, le =500mA 100 320 
Base-Emitter On Voltage Vee (on) Vee =2V, le =500mA 1.0 v 
Collector-Emitter Saturation Voltage Vee (sat) lc=1.5A, le=0.03A 2.0 v 
Current Gain-Bandwidth Product h Vce=2V, lc=500mA 120 MHz 
Output Capacitance Cob Vce=10V, le=O, 30 pF 

f=1MHz 

hFe CLASSIFICATION 

Classification 0 y 

hFE 100-200 160-320 

c8SAMSUNG. 
Electronics 

190 



KSC2328A NPN EPITAXIAL SILICON TRANSISTOR 

STATIC CHARACTERISTIC BASE-EMITTER ON VOLTAGE 
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KSC2330 NPN EPITAXIAL SILICONr~l'RANSISTOR 

COLOR TV CHROMA OUTPUT 
•Collector-Base Voltage Vcao=300V T0-92L 

• Current Gain-Bandwidth Product fr =SOMHz (Typ) 

~BSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vceo 300 v 
Collector-Emitter Voltage Vceo 300 v 
Emitter-Base Voltage Veeo 7 v 
Collector Current le 100 mA 
Collector Dissipation Pc 1 w 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55- +150 oc 

1. Emitter 2. Collector 3. Base 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Conditions Min lYP Max Unit 

Collector-Base Breakdown Voltage BVceo le =100µA, le =0 300 v 
Collector-Emitter Breakdown Voltage BVceo le =5mA, le =0 300 v 
Emitter-Base Breakdown Voltage BVeeo le= -100µA, le =0 7 v 
Collector Cut-off Current lceo Vee =200V, le =0 0.1 µ,A 
DC Current Gain hFe Vce=10V, lc=20mA 40 240 
Collector-Emitter Saturation Voltage Vee (sat) le =10mA, le =1mA 0.5 v 
Current Gain-Bandwidth Product fr Vce=30V, lc=10mA 50 MHz 
Output Capacitance Cob Vee =10V, le =0 4 pF 

f= 1MHz 

hFe CLASSIFICATION 

Classification R 0 y 

hFe . 40-80 70-140 120-240 

c8SAMSUNG 
Electronics 
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KSC2330 NPN EPITAXIAL SILICON TRANSISTOR 

STATIC CHARACTERISTIC 
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KSC2331 NPN EPITAXIAL SILICON TRANSISTOR 

LOW FREQUENCY AMPLIFIER 
MEDIUM SPEED SWITCHING 
• Complement to KSA931 
• High Collector-Base Voltage Vceo =80V 
• Collector Current le= 700mA 
• Collector Dissipation Pc =1W 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 80 v 
Collector-Emitter Voltage Vceo 60 v 
Emitter-Base Voltage Veso 8 v 
Collector Current le 700 mA 
Collector Dissipation Pc 1 w 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-+150 oc 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Conditions 

Collector-Base Breakdown Voltage BVcso lc=100µA, le=O 
Collector-Emitter Breakdown Voltage BVceo le =10mA, 18 =0 
Emitter-Base Breakdown Voltage BVeso le= -10µA, le =0 
Collector Cut-off Current lcso Vea =60V, le =0 
Emitter Cut-off Current leso Ves=5V, lc=O 
DC Current Gain hFe Vce=2V, lc=50mA 
Collector-Emitter Saturation Voltage Vce(sat) lc=500mA, ls=50mA 
Base-Emitter Saturation Voltage Vee (sat) lc=500mA, ls=50mA 
Current-Gain-Bandwidth Product h Vee= 10V, lc=50mA 
Output Capacitance Cob Vea =10V, le =0 

f= 1MHz 

hFe CLASSIFICATION 

Classification 0 y 

hFe 70-140 120-240 

c8SAMSUNG 
Electronics 

T0·92L 

1. Emitter 2. Collector 3. Base 

Min Typ Max Unit 

80 v 
60 v 

8 v 
0.1 µA 
0.1 µA 

40 240 
0.2 0.7 v 

0.86 1.20 v 
30 50 MHz 

8 pF 
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KSC2331 NPN EPITAXIAL SILICON TRANSISTOR 
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=8SAMSUNG 
Electronics 
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KSC2340 NPN EPITAXIAL SILICON TRANSISTOR 

COLOR TV CHROMA OUTPUT 
• Collector-Base Voltage Vcao =350V T0-92L 

• Current Gain~Bandwidth Product fr =50MHz (Typ) 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcao 350 v 
Collector-Emitter Voltage VcEo 350 v 
Emitter-Base Voltage VEaO 7 v 
Collector Current le 100 mA 
Collector Dissipation Pc 1 w 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

1. Emitter 2. Collector 3. Base 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol 
I 

Test Conditions Min Typ Max Unit 
i 

Collector-Base Breakdown Voltage BVcao le =100µA, IE =0 350 v 
Collector-Emitter Breakdown Voltage BVcEo lc=5mA, la=O 350 v 
Emitter-Base Breakdown Voltage i BVEaO IE= -100µA, le =0 7 v 

I 
I 

Collector Cutoff Current ! lcao Vea =200V, IE =0 0.1 µ,A 
DC Current Gain hFE VcE=10V, lc=20mA 30 150 
Collector-Emitter Saturation Voltage VcE (sat) lc=10mA, la=1mA 0.5 v 
Current Gain Bandwidth Product fr VcE =10V, le =20mA 50 MHz 
Output Capacitance Cob Vea =10V, IE =0, 8 

I 
pF 

f=1MHz 
J. 

=8SAMSUNG 
Electronics 
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KSC2340 NPN EPITAXIAL SILICON TRANSISTOR 
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KSC2383 ~PN EPITAXIAL SILICON TRANSISTOR 

COLOR TV AUDIO OUTPUT 
COLOR TV VERTICAL DEFLECFION OUTPUT ro-92L 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 160 v 
Collector-Emitter Voltage Vern 160 v 
Emitter-Base Voltage VEBO 6 v 
Collector Current le 1 A 
Base Current Is 0.5 A 
Collector Dissipation Pc 900 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55"'150 oc 

1. Emitter 2. Collector 3. Base 

ELECTRICAL CHARACTERISTICS (Ta=25°C) 

Characteristic Symbol Test Condition Min Typ Max Unit 

· Collector Cutoff Current lcso Vcs=150V, IE=O 1 µA 
Emitter Cutoff Current IEBO VEs=6V, lc=O 1 µA 
Collector-Emitter Breakdown Voltage BVcEo le= 1 OmA, ls=O 160 v 
DC Current Gain hFE VcE=5V, lc=200mA 60 320 
Collector-Emitter Saturation Voltage VcE (sat) lc=500mA, l8 =50mA 1.5 v 
Base Emitter On Voltage VriL (on) VcE=5V, lc=5mA 0.45 0.75 v 
Current Gain-Bandwidth Product fr VcE=5V, lc=200mA ·20 100 MHz 
Output Capacitance Cob Vcs= 1 OV, IE=O, f= 1 MHz 20 pF 

hFE CLASSIFICATION 

Classification R 0 y 

hFE 60-120 100-200 160-320 
I 

c8SAMSUNG 
Electronics 
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KSC2383 NPN EPITAXIAL SILICON TRANSISTOR 
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KSC2383 NPN EPITAXIAL SILICON TRANSISTOR 

COLLECTOR OUTPUT CAPACITANCE 
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KSC2500 NPN EPITAXIAL SILICON TRANSISTOR 

MEDIUM POWER AMPLIFIER 
LOW SATURATION 
• Vee (sat)=0.5V (lc=2A, le=50mA) 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 30 v 
Collector-Emitter Voltage VcEs 30 v 
Collector-Emitter Voltage Vern 10 v 
Emitter-Base Voltage VEBO 6 v 
Collector Current (DC) le 2 A 

*Collector Current (Pulse) le 5 A 
Base Current Is 0.5 A 
Collector Dissipation Pc 900 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55rv150 oc 

* PW~1 Oms, Duty Cycle:-S:30% 

ELECTRICAL CHARACTERISTICS (Ta= 25 ° C) 

Characteristic Symbol Test Condition 

Collector Cutoff Current lcso Vcs=30V, IE=O 
Emitter Cutoff Current IEBo VEB=6V, lc=O 
Collector-Emitter Breakdown Voltage BVcrn lc=10mA, ls=O 
Emitter Base Breakdown Voltage BVEBO IE=1mA, lc=O 
DC Current Gain hFE1 VcE= 1 V, lc=0.5A 

hFE2 VcE=1V, lc=2A 
Collector Emitter Saturation Voltage VcE (sat) lc=2A, ls=50mA 
Base Emitter On Voltage Vm (on) VcE=1 V, lc=2A 
Current Gain Bandwidth Product h VcE= 1 V, lc=0.5A 

I 

Output Capacitance Cob Vcs= 1 OV, IE=O, f= 1 MHz 

hFE (1) CLASSIFICATION 

Classification A B c D 

hFE(1) 140-240 200-330 300-450 420-600 

ex SAMSUNG •• • S::l.o,..+r,,,ni,..~ 

T0·92L 

1. Emitter 2. Collector 3. Base 

T 
Min Typ Max Unit 

100 nA 
100 nA 

10 v 
6 v 

140 600 
70 200 

0.2 0.5 v 
0.86 1.5 v 
150 MHz 

27 pF 
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KSC2500 NPN EPITAXIAL SILICON TRANSISTOR 
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KSC2669 NPN EPITAXIAL SILICON TRANSISTOR 

FM RADIO RF AMP, MIX, CONV, OSC, IF AMP 
• High Current Gain Bandwidth Product fr =250MHz (Typ) 

T0-925 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 35 v 
Collector-Emitter Voltage VcEo 30 v 
Emitter-Base Voltage VEBO 4 v 
Collector Current le 30 mA 
Collector Dissipation Pc 200 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 
1. Emitter 2. Collector 3. Base I 

Characteristic Symbol Test Condition Min Typ Max Unit 

Collector-Base Breakdown Voltage BVcso le =100µA, IE =0 35 v 
Collector-Emitter Breakdown Voltage BVcEo le =5mA, Is =0 30 v 
Emitter-Base Breakdown Voltage BVEBO IE =-10µA, le =0 4 v 
Collector Cut-off Current leao Vea =30V, IE =0 0.1 µ.A 
Emitter Cut-off Current IEao VEa =4V, le =0 0.1 p,A 
DC Current Gain hFE VeE = 12V, le= 2mA 40 240 
Base-Emitter On Voltage VaE (on) VeE=6V, le=1mA 0.65 0.70 0.75 v 
Collector-Emitter Saturation Voltage VeE(sat) le=10mA, la=1mA 0.1 0.4 v 
Current Gain-Bandwidth Product fr VeE =10V, le =1mA 100 250 MHz 
Output Capacitance Cob Vea =10V, IE =0 2.0 3.2 pF 

f=1MHz 

hFe CLASSIFICATION 

Classification R ~ 0 y 
~--------1 

hFE 40-80 l 70-140 120-240 

ex SAMSUNG 
•• Electronics 
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KSC2669 NPN EPITAXIAL SILICON TRANSISTOR 

STATIC CHARACTERISTIC BASE-EMITTER Ot.I VOLTAGE 
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KSC2710 NPN EPITAXIAL SILICON TRANSISTOR 

LOW FREQUENCY POWER AMPLIFIER 
• Complement to KSA 11 so T0-92S 

• Collector Dissipation Pc= 300mW 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 40 v 
Collector-Emitter Voltage VcEO 20 v 
Emitter-Base Voltage Veso 5 v 
Collector Current le 500 mA 
Collector Dissipation Pc 3r)O mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 

1. Emiiter 2. Collector 3. Base II 
Characteristic Symbol Test Condition Min Typ Max Unit 

Collector-Base Breakdown Voltage BVcso le =100µA, le =0 40 v 
Col.lector-Emitter Breakdown Voltage BVceo lc=10mA, ls=O 20 v 
Emitter-Base Breakdown Voltage BVeso le= -100µA, le =0 5 v 
Collector Cut-off Current lcso Vcs=25V, le=O 0.1 µA 
Emitter Cut-off Current leso Ves=3V, lc=O 0.1 µA 
DC Current Gain hFE Vee =1V, le =0.1A 40 400 
Collector-Emitter Saturation Voltage Vee (sat) le =0.5A, Is =0.05A 0.18 0.4 v 

hFE CLASSIFICATION 

Classification R 0 y G 

hFe 40-80 70-140 120-240 200-400 

•• ex SAMSUNG 
•• Electronics 
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KSC2710 NPN EPITAXIAL SILICON TRANSISTOR 

STATIC CHARACTERISTIC BASE-EMITTER ON VOLTAGE 

Iii 
~ 350 
a: 
:::> 
~ 300 
0 

~ 250 

8 200 

;t 
§.150 

" 
100 

9 10 

Vee (V), COLLECTOR-EMITTER VOLTAGE 

DC CURRENT GAIN 

500 t------+--Vce =1V-+++---+--+->-+-+-++<-+---+-+-+-•-++1-tt 

300 

~ 100 
l""'N 

<:> ... z w a: a: 
:::> 
CJ 
CJ c 

i 

r:-
50 t--

t--
30 

I 

l 
10 .-:-

3 5 10 30 50 100 300 500 1000 

le (mA), COLLECTOR CURRENT 

COLLECTOR OUTPUT CAPACITANCE 

100 ~-~±I +--1----+-+-+-f-+----+----+-+--+--+-+-r+-i 

50 r-------,-----!;_1MHz._--+--+--+-+-+-+-+--------+--1--t--+-----+-1-++i 

1--------~=-~0-+--+--+-1---+-t-++--+----+--+-+-+-t-t--t; 
30t---------l----+--t-1--+-++++---+---+-+-t---+---H-ti 

1L-~--'---''----'--'----'--'---'--'--'--~-'--~'-'-'-'----'--''-'--'--' 
1 10 30 50 100 

Vea M. COLLECTOR-BASE VOLTAGE 

=8SAMSUNG 
Electronics 

f-Vee=1V 1-- J 

t 
r 
I 

0.3 f 

t 0.1 
0 0.2 0.4 0.6 0.8 1.0 1.2 

Vae M, BASE-EMITTER VOLTAGE 

BASE-EMITTER SATURATION VOLTAGE 
COLLECTOR-EMITTER SATURATION VOLTAGE 

~ t------- IC =10 Blt-++t+-------i--+-+-t--t-t-1-ft-~-----+---j -

i'!! 3 g l------+-+-++++++t--t--1-r-ttt-ttt1 1----j- ---j--j 

z 'I 
0 
ij ee(sat) 

§ 1-------+--+-+-+-t-++++---1--t-+-r++~ IC o.s l------+--+-+-+t-++++---1--t-+-r+++1-

~ o.3 l------+--+-+-+t-++++---1--t-+-H-t- -~--11----+-_1171-~l"',_r""'" t; 
l 1/1 
~ 0

·
1 ~~~ame~§!rnj_m2.:21~1""~-11dd:H:M 

> t~:=t+=~f~ctef~Ba~>fE~~:f:Efi:at:::=3==E-1-=E
1

=e:E jo.05 r::: 

"j' o.o3 ~==:=~::~~~===:~1,:=:,~, i~:= '1 :,:=:=--i_,'-_+ __ -t --_ r_rrl·t-·+i 

0-01 .____...__..__..._...._,_w..;._~~~i~l~..i~l~· _l~~l~l.L~ 
3 5 10 30 50 100 300 500 1000 

le (mA), COLLECTOR CURRENT 

206 



KSC2715 NPN EPITAXIAL SILICON TRANSISTOR 

FM RADIO AMP, MIX, CONV OSC, IF AMP 
• High Power Gain Gpe=30dB SOT-23 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 35 v 
Collector-Emitter Voltage Vern 30 v 
Emitter-Base Voltage VEBo 4 v 
Collector Current le 50 mA 
Collector Dissipation Pc 150 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

ELECTRICAL CHARACTERISTICS (Ta=25°C) 
1. Base 2. Emitter 3. Collector II 

Characteristic Symbol Test Condition Min Typ Max Unit 

Collector Cutoff Current lcso Vcs=35V, IE=O 0.1 uA 
Emitter Cutoff Current IEBo VEB=4V, lc=O 1 µA 
DC Current Gain hFE VcE=12V, lc=2mA 40 240 
Collector-Emitter Saturation Voltage VcE(sat) le= 1 OmA, Is= 1 mA 0.4 v 
Base-Emitter Saturation Vm (sat) le= 1 OmA, Is= 1 mA 1.0 v 
Current Gain-Bandwidth Product h le= 1 mA, VcE= 10V 100 400 MHz 
Output Capacitance Cob Vcs= 1 OV, IE=O 2. 3.2 pF 

f=1 MHz 
Power Gain Gpe VcE=6V, IE=-1 mA 27 30 33 dB 

f=10.7MHz 

hFE CLASSIFICATION Marking 

Classification R 0 y 

hFE 40-80 70-140 120-240 

hFE grade 

di SAMSUNG 
•• Electronics 

207 



KSC2715 NPN EPITAXIAL SILICON TRANSISTOR 
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KSC2734 NPN EPITAXIAL SILICON TRANSISTOR 

MIXER, OSC. FOR UHF TV TUNER 
High fr: 3.5GHz (TYP) 

SOT-23 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 20 v 
Collector-Emitter Voltage Vern 12 v 
Emitter-Base Voltage VEBo 3 v 
Collector Current (DC) le 50 mA 
Collector Dissipation Pc 150 mW 
Junction Temperature Tj 125 oc 

Storage Temperature Tstg -55"-'125 oc 

ELECTRICAL CHARACTERISTICS. (Ta =25°C) 
1. Base 2. Emitter 3. Collector II 

Characteristic Symbol Test Condition Min Typ Max Unit 

Collector~Base Breakdown Voltage BVcso ic=1 OµA, IE=O 20 v 
Collector-Emitter Breakdown Voltage BVcrn lc=1 mA, RsE=oo 12 v 
Emitter-Base Breakdown Voltage BVEBo IE= 1 OµA, ic=O 3 v 
Collector Cutoff Current lcso Vea= 15V, IE=O 700 nA 
DC Current Gain hFE VcE=10V, lc=5mA 20 90 200 
Collector Emitter Saturation Voltage VcE(sat) lc=1 OmA, ls=5mA 0.7 v 
Current Gain Bandwidth Product fr VcE=10V, lc=10mA 1 .4 3.5 GHz 
Output Capacitance Cob Vcs= 1 OV, IE=O, f= 1 MHz 0.9 1.5 pF 

=8SAMSUNG 
c1--.a. .. --:-,;. 

209 



KSC2734 NPN EPITAXIAL SILICON TRANSISTOR 

POWER DERA TING DC CURRENT GAIN 
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KSC2734 NPN EPITAXIAL SILICON TRANSISTOR 
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KSC2755 NPN EPITAXIAL SILICON TRANSISTOR 

RF AMP, FOR VHF TV TUNER 
• LOW NF, HIGH Gpe . SOT-23 

• NF=2.0dB Typ. Gpe=23dB iyp. (f=200MHz) 
• FORWARD AGC CAPABILITY TO 30 dB 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcao 30 v 
Collector-Emitter Voltage VcEo 30 v 
Emitter-Base Voltage VEao 5 v 
Collector Current (DC) I~ 20 mA 
Collector Dissipation Pc 150 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

1. Base 2. Emitter 3. Collector 

ELECTRICAL CHARACTERISTICS (Ta= 25 ° C) 

Characteristic Symbol Test Condition Min Typ Max Unit 

Collector Cutoff Current lcao Vca=20V, IE=O 0.1 µA 
DC Current Gain hFE VcE=1 OV, lc=3mA 60 120 240 
Current Gain Bandwidth Product fr VcE=10V, lc=-3mA 400 600 MHz 
Reverse Transfer Capacitance Cre f=1 MHz, Vca=1 OV, IE=O 0.3 0.5 pF 
Power Gain Gpe f=200MHz, lc=3mA 20 23 dB 
AGC Current IAGC f=200MHz -10 -12 mA 

IE of Gpe - 30dB 
Noise Figure NF f=200MHz, lc=3mA 2.0 3.0 dB 

hFe CLASSIFICATION Marking 

Classification R 0 y 
H 1 0 

hFE 60-120 90-180 120-240 

hFE grade 

=8SAMSUNG 
Electronics 
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KSC2755 NPN EPITAXIAL SILICON TRANSISTOR 
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t<SC2755 NPN EPITAXIAL SILICON TRANSISTOR 
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KSC2755 NPN EPITAXIAL SILICON, TRANSISTOR 

POWER GAIN AND NOISE FIGURE TEST 
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KSC2756 NPN EPITAXIAL SILICON TRANSISTOR 

MIXER FOR VHF TV TUNER 
• HIGH Gee (Typ. 23dB) SOT-23 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 30 v 
Collector-Emitter Voltage VcEO 20 v 
Emitter-Base Voltage VEBO 4 v 
Collector Current le 30 mA 
Collector Diss1pat1on Pc 150 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

1. Base 2. Emitter 3. Collector 

ELECTRICAL CHARACTERISTICS (Ta= 25 °C) 

Characteristic Symbol Test Condition Min Typ Max Unit 

Collector Cutoff Current le BO Vcs=20V, IE=O 0.1 µA 
DC Current Gain hFE VcE=1 OV, lc=5mA 60 120 240 
Collector Emitter Saturation Voltage VcE (sat) le= 1 OmA, Is= 1 mA 0.5 v 
Current Gain Bandwidth Product fr; VcE=10V, IE=-5mA 500 850 MHz 
Reverse Transfer Capacitance Cre Vcs= 1 OV, IE=O, f= 1 MHz 0.35 0.5 pF 
Conversion Gain Gee VcE=1 OV, lc=3mA 15 23 dB 

fRF=200MHz. IF=58MHz 
Noise Figure NF VcE= 1 OV, lc=3mA 6.5 dB 

fRF=200MHz, IF=58MHz 

hFE CLASSIFICATION Marking 

Classification R 0 y 
H20 

hFE 60-120 90-180 120-240 

hFE grade 

=8SAM8UNG 
Electronics 
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KSC2756 NPN EPITAXIAL SILICON TRANSISTOR 
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·KSC2756 NPN EPITAXIAL SILICON TRANSISTOR 
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KSC2757 NPN EPITAXIAL SILICON TRANSISTOR 

MIXER OSCILLATOR FOR VHF TUNER 
HIGH fr (fr=1100MHz Typ.) 

SOT-23 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 30 v 
Collector-Emitter Voltage VcEO 15 v 
Emitter-Base Voltage VEBO 5 v 
Collector Current le 50 mA 
Collector Dissipation Pc 150 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

ELECTRICAL CHARACTERISTICS (Ta= 25 ° C) 

1. Base 2. Emitter 3. Collector II 
. Characteristic Symbol Test Condition Min Typ Max Unit 

Collector Cutoff Current lcso Vcs= 12V, IE=O 0.1 µA 
DC Current Gain hFE VcE=1 OV, lc=5mA 60 120 240 
Collector Emitter Saturation Voltage VcE (sat) lc=10mA, ls=1 mA 0.5 v 
Current Gain Bandwidth Product fr VcE=10V, IE=-5mA 800 1100 MHz 
Output Capacitance Cob f=1MHz, Vcs=10V 1.5 pF 

IE=O 
Collector Base Time Constant Cc-rbb f=31.9MHz, VcE= 1 ov 10 15 ps 

IE=-5mA 

hFE CLASSIFICATION Marking 

Classification R 0 y H30 -
hFE 60-120 90-180 120-240 

hFE grade 

=8SAMSUNG 
Electronics 
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KSC2757 NPN EPITAXIAL.SILICON TRAN,SISTOR 
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KSC2757 NPN EPITAXIAL SILICON TRANSISTOR 

P0-T8 CHARACTERISTIC 
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KSC2758 NPN EPITAXIAL SILICON TRANSISTOR 

RF. MIXER FOR UHF TUNER 
• HIGH POWER GAIN TYP. 17dB SOT·23 

• LOW NF TYP. 2.BdB 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 30 v 
Collector-Emitter Voltage Vern 25 v 
Emitter-Base Voltage VEBO 4 v 
Collector Current (DC) le 20 mA 
Collector Dissipation Pc 150 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

1. Base 2. Emitter 3. Collector 

ELECTRICAL CHARACTERISTICS (Ta=25°C) 

Characteristic Symbol Test Condition Min Typ Max Unit 

Collector Cutoff Current lcso Vcs=25V, IE=O 0.1 µA 
DC Current Gain hFE VcE= 1 OV, lc=3mA 60 120 240 
Current Gain Bandwidth Product fr VcE=10V, IE=-3mA 750 1000 MHz 
Output Capacitance Cob f= 1 MHz, Vc8 = 1 OV, IE=O 0.6 0.8 pF 
Noise Figure NF Vcs=10V, IE=-3mA 2.8 4.5 dB 

f=900MHz 
Power Gain Gpb Vcs=10V, IE=-3mA, 14 17 dB 

f=900MHz 
AGC Current IAGC Gpb AGC =IE of Gpb - 30dB -8 -11 mA 

Marking 

~ 

c8SAMSUNG 
EIP-ctrnnir.!': 
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KSC2758 NPN EPITAXIAL SILICON TRANSISTOR 
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KSC2758 NPN EPITAXIAL SILICON:~~AA:Nst8'GA ·. 

P0-T1 CHARACTERISTIC 
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KSC2758 NPN EPITAXIAL SILICON TRANSISTOR 
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'KSC2759 NPN EPITAXIAL SILICON TRANSISTOR 

MIXER, OSCILLATOR FOR UHF TUNER 
SOT·23 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 30 v 
Collector-Emitter Voltage Vern 14 v 
Emitter-Base Voltage VEBO 3 v 
Collector Current le 50 mA 

I Collector Dissipation Pc 150 mW 
l. Junction Temperature Tj 150 oc 

Storage Temperature Tstg -55-150 oc 

1. Base 2. Emitter 3. Collector 

ELECTRICAL CHARACTERISTICS (Ta=25°C) 

Characteristic Symbol Test Condition Min Typ Max Unit 

Collector Cutoff Current lcso Vcs= 1 5V, IE=O 0.1 µA 
DC Current Gain hFE VcE=1 OV, lc=5mA 40 100 180 
Current Gain Bandwidth Product h VcE=1 OV, lc=-5mA 1.5 2 GHz 
Output Capacitance Cob Vcs= 1 OV, IE=O, f= 1 MHz 1 1.3 pF 
Conversion Gain Gcb Vcs=1 OV, IE=-5mA 10 12.5 dB 

fRF=900MHz, fosc=935MHz 
115dBµ 

hFE CLASSIFICATION Marking 

Classification R 0 y 
H60 

hFE 40-80 60-120 90-180 

hFE grade 

d!SAMSUNG ... 226 



KSC2759 NPN EPITAXIAL SILICON TRANSISTOR 
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·KSC2759 NPN EPITAXIAL SILICON TRANSISTOR 
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KSC2759 NPN EPITAXIAL SILICON TRANSISTOR 
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KSC2784 NPN EPITAXIAL SILICON TRANSISTOR 

AUDIO FREQUENCY LOW NOISE AMPLIFIER 
T0-925 

• Complement to KSA 11 7 4 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 120 v 
Collector-Emitter Voltage Vern 120 v 
Emitter-Base Voltage VEBo 5 v 
Collector Current le 50 mA 

I Base Current Is 10 mA 
Collector Dissipation Pc 300 mW 
Junction Temperature Tj 150 oc 

l Storage Temperature Tstg -55-150 oc 

1. Emiiter 2. Collector 3. Base 

ELECTRICAL CHARACTERISTICS (Ta=25°C) 

Characteristic Symbol Test Condition Min Typ Max Unit I 

Collector Cutoff Current lcso Vcs=120V, IE=O 50 nA 
Emitter Cutoff Current IEBo VEB=5V, lc=O 50 nA 
DC Current Gain hFE1 VcE=6V, lc=0.1 mA 150 580 

hFE2 VcE=6V, lc=1mA 200 600 1200 
Base Emitter On Voltage VsE (on) VcE=6V, lc=1mA 0.55 0.59 0.65 v 
Collector Emitter Saturation Voltage VcE (sat) le= 1 OmA, 18 = 1 mA 0.07 0.3 v 
Current Gain Bandwidth Produet h VcE=6V, IE=-1 mA 50 110 MHz 
Output Capacitance Cob Vcs=30V, IE=O 1.6 2.5 pF 

f=1MHz 
Noise Voltage NV 25 40 mV 

hFE(2) CLASSIFICATION 

Classification p F E u 

hFE(2) 200-400 300-600 400-800 600-1200 

"" qs.SAMSUNG 
Electronics 
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KSC2784 NPN EPITAXIAL SILICON TRANSISTOR 

STATIC CHARACTERISTIC 
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KSC2785 NPN EPITAXIAi- SILICON TRANSISTOR 

AUDIO FREQUENCY AMPLIFIER 
HIGH FREQUENCY OSC. 
• Complement to KSA 1175 
• Coll~ctor-Base Voltage Vcao =60V 
• High Current Gain Bandwidth Product fr =300MHz (Typ) 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 60 v 
Collector-Emitter Voltage VcEo 50 v 
Emitter-Base Voltage VEso 5 v 
Collector Current le 150 mA 
Collector Dissipation Pc 250 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Condition 

Collector-Base Breakdown Voltage BVcso le =100µA, IE =0 
Collector-Emitter Breakdown Voltage BVcEo le =10mA, Is =0 
Emitter-Base Breakdown Voltage BVEBo IE=-10µA, lc=O 
Collector Cut-off Current lcso Vcs =40V, !:: =0 
Emitter Cut-off Current IEso VEs=3V, lc=O 
DC Current Gain hFE VcE=6V, lc=1.0mA 
Collector-Emitter Saturation Voltage VcE (sat) le =100mA, Is =10mA 
Current-Gain-Bandwidth Product h VcE=6V, lc=10mA 

Output Capacitance Cob 
Vcs=6V, IE=O 
f=1MHz 

Noise Figure· NF 
VcE=6V, IE=-0.5mA 
f=1KHz, Rs =5000 

hFE CLASSIFICATION 

Classification 0 y G L 

hFE 70-140 120-240 200-400 350-700 

c8SAMSl.ING 
Electronics 

T0·925 

1. Emiiter 2. Collector 3. Base 

Min Typ Max Unit 

60 
1 v 

50 v 
5 v 

0.1 µA 
0.1 µA 

70. 700 
0.15 0.3 v 
300 MHz 

2.5 pF 

4.0 dB 

•. ...J 
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·KSC2785 NPN EPITAXIAL SILICON TRANSISTOR 

STATIC CHARACTERISTIC TRANSFER CHARACTERISTIC 
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KSC2786 NPN EPITAXIAL SILICON TRANSISTOR 

TV PIF AMPLIFIER, FM TUNER RF AMPLIFIER, 
MIXER, OSCILLATOR 
• High Current-Gain-Bandwidth Product fr =600MHz (Typ) 
• High Power Gain Gpe=22dB at f=100MHz 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Bas~ Voltage Vcso 30 v 
Collector-Emitter Voltage VcEo 20 v 
Emitter-Base Voltage VEBO 4 v 
Collector Current le 20 mA 
Collector Dissipation Pc 250 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Condition 

Collector-Base Breakdown Voltage BVcso le =10µA, IE =0 
Collector-Emitter Breakdown Voltage BVcEo le= 5mA, Is =0 
Emitter-Base Breakdown Voltage BVEBO IE= -10µA, le =0 
Collector Cut-off Current lcso Vce=30V, IE=O 
Emitter Cut-off Current IEBO VEs =4V, le =0 
DC Current Gain hFE VcE=6V, lc=1mA 
Base-Emitter On Voltage VaE (on) VcE=6V, lc=1mA 
Collector-Emitter Saturation Voltage VcE (sat) lc=10mA, le=1mA 
Current-Gain-Bandwidth Product h VcE=6V, lc=1mA 
Output Capacitance Cob Vca=6V, IE=O 

f=1MHz 
Collector-Base Time Constant Cc·rbb' VcE=6V, IE=-1mA 

f=31.9MHz 
Common Source Noise Figure NF VcE=6V, IE=-1mA 

Rs =500, f=100MHz 
Power Gain Gpe VcE=6V, IE=-1mA 

Rs =500, f=100MHz 
("fYp) 

hFE CLASSIFICATION 

Classification R 0 y 

hFE 40-80 70-140 120-240 

c8SAMSUNG 
Electronics. 

T0-928 

1. Emiiter 2. Collector 3. Base 

Min Typ Max Unit 

30 v 
20 v 

4 v 
0.1 µA 
0.1 µA 

40 240 
0.72 v 

0.1 0.3 v 
400 600 MHz 

1.2 pF 

12 15 ps 

3.0 5.0 dB 

18 22 dB 
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KSC2786 NPN EPITAXIAL SILICON TRANSISTOR 

STATIC CHARACTERISTIC BASE-EMITTER ON VOLTAGE 
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KSC2786 NPN EPITAXIAL SILICON TR~N.SISTOR 
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KSC2786 NPN EPITAXIAL SILICON TRANSISTOR 

w a: 
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KSC2786 NPN EPITAXIAL SILICON TRANSISTOR 

100MHz Gpe, NF TEST CIRCUIT 
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KSC2787 NPN EPITAXIAL SILICON TRANSISTOR 

FM/AM RF AMP, MIX, CONV, OSC, IF 
•Collector-Base Voltage Vceo=30V T0·92S 

• High Current Gain Bandwidth Product fr =300MHz (fyp) 
• Low Collector Capacitance Cob: 2.0PF (Typ) 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso- 50 v 
Collector-Emitter Voltage VcEo 30 v 
Emitter-Base Voltage Veso 5 v 
Collector Current le 50 mA 
Collector Dissipation Pc 250 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

1. Emiiter 2. Collector 3. Base I 
ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Condition Min Typ Max Unit 

Collector-Base Breakdown Voltage BVcso le =10µA, IE =0 50 v 
Collector-Emitter Breakdown Voltage BVcEo lc=5mA, ls=O 30 v 
Emitter-Base Breakdown Voltage BVEBO IE= -10µA, le =0 5 v 
Collector Cut-off Current lcso Vcs=50V, IE=O 0.1 µA 
Emitter Cut-off Current IEBO VEs =5V, le =0 0.1 µA 
DC Current Gain hFE VcE =6V, lc=1mA 40 240 
Base-Emitter On Voltage VsE (on) VcE=6V, lc=1mA 0.67 0.75 v 
Collector-Emitter Saturation Voltage Vee (sat) le =10mA, Is =1mA 0.08 0.3 v 
Current Gain-Bandwidth Product h VcE =6V, le =1mA 150 300 MHz 
Output Capacitance Cob Vea =6V, f=1MHz 2.0 2.5 PF 

hFE CLASSIFICATION 

Classification R 0 y 

hFE 40-80 70-140 120-240 
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KSC2787 NPN EPITAXIAL SILICON;;TR~NSISTOR 

STATIC CHARACTERISTIC BASE-EMITTER ON VOLTAGE 
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KSC2859 NPN EPITAXIAL SILICON TRANSISTOR 

LOW FREQUENCY POWER AMPLIFIER 
• Complement to KSA1182 SOT-23 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 35 v 
Collector-Emitter Voltage VcEO 30 v 
Emitter-Base Voltage VEBO 5 v 
Collector Current le 500 mA 
Collector Dissipation Pc 150 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

ELECTRICAL CHARACTERISTICS (Ta= 25 ° C) 
1. Base 2. Emitter 3. Collector I 

Characteristic Symbol Test Condition Min Typ Max Unit 

Collector Cutoff Current fcso Vcs=35V, IE=O 0.1 µA 
Emitter Cutoff Current IEBO VEB=5V, lc=O 0.1 µA 
DC Current Gain hFE VcE=1V, lc=100mA 70 240 

VcE=6V, lc=400mA 25 
Collector-Emitter Saturation Voltage VcE(sat) le= 1 OOmA, 16 = 1 OmA 0.1 0.25 v 
Base-Emitter On Voltage VsE(on) le= 1 OOmA, VcE= 1 V 0.8 1.0 v 
Current Gain-Bandwidth Product fr lc=20mA, VcE=6V 300 MHz 
Output Capacitance Cob Vcs=6V, IE=O · 7 pF 

f=1MHz 

hFE CLASSIFICATION Marking 

Classification 0 y E 1 0 
hFE 70-140 120-240 

hFE grade 

•• ::•SAMSUNG .J -· . . 
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Ksc2s·59 ·NPN EPITAXIAL SILICON TRANSISTOR 

STATIC CHARACTERISTIC 
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KSC3120 NPN EPITAXIAL SILICON TRANSISTOR 

MIXER FOR UHF TV TUNER 
GcE=17dB (TYP) 
Cre = 0.6pF (TYP) 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 30 v 
Collector-Emitter Voltage VcEO 15 v 
Emitter-Base Voltage VEBO 3 v 
Collector Current le 50 mA 
Base Current (DC) Is 25 mA 
Collector Dissipation (Tc=25°C) Pc 150 mW 
Junction Temperature Tj 125 oc 
Storage Temperature Tstg -55""125 oc 

ELECTRICAL CHARACTERISTICS (Ta= 25 ° C) 

Characteristic Symbol Test Condition 

Collector-Emitter Breakdown Voltage BVcEO le= 1 mA, ls=O 
Collector Cutoff Current lcso Vcs=30V, IE=O 
Emitter Cutoff Current IEBO VEB=2V, lc=O 
DC Current Gain hFE VcE= 1 OV, lc=5mA 
Current Gain Bandwidth Product h VcE= 1 OV, ic=2mA 
Reverse Transier Capacitance c,. Vcs= 1 OV, IE=O, f= 1 MHz 
Conversion Gain Gee Vcc=1 OV, lc=2mA 

f=800MHz, fl =830MHz 
Noise Figure NF Vee= 1 OV, lc=2mA 

f=800MHz, fl =830MHz 

Marking 

~ 

ex SAMSUNG .... 

SOT-23 

1. Base 2. Emitter 3. Collector 

Min Typ Max Unit 

15 v 
0.1 µA 

1 µA 
40 100 200 

1500 2400 MHz 
0.6 0.9 pF 

12 17 dB 

8 dB 
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KSC3120 
' ' 

NPN EPITAXIAL SILICON TAAN.SISTOR 
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KSC3125 NPN EPITAXIAL SILICON TRANSISTOR 

TV FINAL PICTURE AMPLIFIER APPLICATION 
SOT-23 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 30 v 
Collector-Emitter Voltage Vern 25 v 
Emitter-Base Voltage VEBO 4 v 
Collector Current le 50 mA 
Collector Dissipation Pc 150 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

• Refer to KSC388 for qraphs 

ELECTRICAL CHARACTERISTICS (Ta= 25 °C) 

1. Base 2. Emitter 3. Collector II 
Characteristic Symbol Test Condition Min Typ Max Unit 

I 

Collector-Emitter Breakdown Voltage le= 1 mA. IR=O 25 v 
Collector Cutoff Current lcso Vcs=..:lUV, IE=O 0.1 uA 
Emitter Cutoff Current IEBO VEs=3V, lc=O 0.1 uA 
DC Current Gain hFE VcE=10V, lc=10mA 20 70 200 
Collector-Emitter Saturation Voltage VcE(sat) lc=15mA, ls=1.5mA 0.2 v 
Base-Emitter Saturation Voltage VsE(sat) le= 15mA, Is= 1.5mA 1.5 v 
Current Gain-Bandwidth Product h lc=10mA, VcE=H V 250 600 MHz 
Output Capacitance Cob Ve~= 1 OV, IE=O 1 .1 1.6 pF 

f=1MHz 

Marking 

•• ex SAMSUNG 
•• Electronics 
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KSC3125 NPN EPITAXIAL SILICON TRANSISTOR 
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KSC3265 NPN EPITAXIAL SILICON TRANSISTOR 

LOW FREQUENCY AMPLIFIER 
• Complement to KSA1298 SOT-23 

ABSOLUTE MAXIMUM RATINGS (Ta=:=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 30 v 
Collector-Emitter Voltage VcEO 25 v 
Emitter-Base Voltage VEBO 5 v 
Collector Current le 800 mA 
Base Current Is 160 mA 
Collector Dissipation Pc 200 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55N150 oc 

• Refer to KSD261 for graphs 
'1. Base 2. Emitter 3. Collector II 

ELECTRICAL CHARACTERISTICS (Ta=25°C) 

Characteristic Symbol Test Condition Min Typ Max Unit 

Collector-Emitter Breakdown Voltage BVcrn le= 1 OmA, ls=O 25 v 
Emitter-Base Breakdown Voltage BVEBO IE= 1 mA, lc=O 5 v 
Collector Cutoff Current lcso Vcs=30V, IE=O 100 nA 
Emitter Cutoff Current IEBO VEs=5V, lc=O 100 nA 
DC Current Gain hFE1 VcE=1V, lc=100mA 100 320 

hFE2 VcE= 1 V, lc=800mA 40 
Collector Emitter Saturation Voltage VcE(sat) lc=500mA, 18 =20mA · 0.4 v 
Base-Emitter On Voltage VsE(on) VcE=1V, lc=10mA 0.5 0.8 v 
Current Gain Bandwidth Product fr VcE=5V, lc=10mA, 120 MHz 
Output Capacitance Cob Vcs=10V, IE=Ot=1MHz 13 pF 

hFe (1) CLASSIFICATION 

Classification 0 y 

hFE (1) 100-200 ·160-320 

hFE grade 

&SAMSUNG 
•• Electronics 
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J(SC3488 NPN EPITAXIA~ SILICON TRANSISTOR 

LOW FREQUENCY POWER AMPLIFIER 
• Complementt9 KSA1378 T0-92S 

• Collector Dissipation Pc= 300mW 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vceo 30 v 
Collector-Emitter Voltage VcEo 25 V. 
Emitter-Base-Voltage VEeo 5 v 
Collector Current le 300 mA 
Collector Dissipation Pc 300 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

1. Emiiter 2. Collector 3. Base 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Condition Min TYP Max Unit 

Collector-Base B~eakdown Voltage BVceo le= 100µA, IE =0 30 v 
Collector-Emitter Breakdown Voltage BVcEo le ==10mA, le =0 25. v 
Emitte_r-Base Breakdown Voltage BVEBO IE== -10µA, le ==0 5 v 
Collector Cut~off Current lceo Vce=25V, IE==O 0.1 µA 
Emitter Cut-off Current IEeo VEe=3V, lc=O 0.1 µA 
DC Current Gain hFE VcE :::1V, le ==50mA 70 400 
Collector-Emitter Saturation Voltage VcE (sat) le ==30~tnA, le =30mA 0.14 0.4 v 

hFE CLASSIFICATION 

Classification 0 y G 

hFE 70-140 120-240 200-400 

=8SAMSUNG 
·Electronics · 
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KSC3488 NPN EPITAXIAL SILICON TRANSISTOR 

STATIC CHARACTERISTIC BASE-EMITTER ON VOLTAGE 
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KSC5019 NPN EPITAXIAL SILICON TRANSISfOR 

LOW SATURATION 
• Vce(sat)=0.5V (lc=2A, la=50mA) 

T0-92 

ABSOLUTE MAXIMUM RATINGS (Ta= 25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vceo 30 v 
Collector-Emitter Voltage Vces 30 v 
Collector-Emitter Voltage Vceo 10 • v 
Emitter-Base Voltage VEeO 6 v 
Collector Current (DC) le 2 A 

*Collector Current(Pulse) le 5 A 

Base Current le 2 A 
Collector Dissipation Pc 750 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55N15Q oc 

* PW~ 1 Oms, Duty Cycle~30% 
1. Emitter 2. Collector 3. Base 

ELECTRICAL CHARACTERISTICS (Ta= 25 ° C) 

Characteristic Symbol Test Condition Min Typ Max Unit 

Collector Cutoff Current lceo Vce=30V, IE=O 100 nA 
Emitter Cutoff Current IEeo Vrn=6V, lc=O 100 nA 
Collector-Emitter Breakdown Voltage BVcEo lc=10mA, le=O 10 v 
Emitter Base Breakdown Voltage BVrno IE= 1 mA, lc=O 6 v 
DC Current Gain hFE1 VcE= 1 V, lc=0.5A 140 600 

hFE2 VcE=1V, lc=2A 70 200 
Collector Emitter Saturation Voltage VcE(sat) fc=2A, fe=50mA 0.2 0:5 v 
Base Emitter On Voltage VeE(on) VcE=1 V, lc=2A 0.86 1.5 v 
Current Gain Bandwidth Product fr VcE= 1 V, lc=0.5A 150 MHz 
Output Capacitance Cob Vee= 1 OV, IE=O, f= 1 MHz 27 pF 

hFE(1) CLASSIFICATION 

Classification A B c D 

hFE(1) 140-240 200-330 300-450 420-600 

c8~SUNG 250 



KSC5019 NPN EPITAXIAL SILICON TRANSISTOR 
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KS.P227 NPN ·EPIT~IAL SILldbN TRAN$1STOS 

LOW FREQUENCY POWER AMPUFl'ER 
• Comple!Tlent to KSA642 
• Collect~r Dissipation Pc =400mW 

ABSOLUTE MAXIMUM RATINGS (Ta=25°~) 

Characteristic Symbol R'-tlng Unit 

Collector-Base Voltage Vceo 30 v 
Collector-Emitter Voltage Vceo 25 v 
Emitter-Base Voltage Veeo :5 v 
Collector Current le 300 mA 
Collector Dissipation Pc 400 mW 
Junction Temperature Tj 150 oc 
Storage i:emperature Tstg -55-150 oc 

1. Emitter 2. Base 3. Collector 

ELECTRICAL CHARACTERISTICS (T, =25°C) 

Characteristic Symbol -Test Conditions Min Typ Max Unit 

Collector-Base Breakdown Voltage BVceo le =100µA, le =0 30 v 
Collector-Emitter Breakdown Voltage BVceo lc=10mA, le=O 25 v 
Emitter-Base Breakdown Voltage BVeeo le= -10µA, le =0 5 v 
Collector Cut-off Current lceo Vee =25V, le ;=0 0.1 µA 
Emitter Cut-off Current leeo Vee =3V~ le =0 0.1 µA 
DC Current Gain hFe Vee =1V, le =50mA 70 400 
Collector-Emitter Saturation Voltage Vee (sat) le =300(hA, I~ =30mA 0.14 0.4 v 

hFe CLASSIFICAT19N 

Classification 0 y G. 

hFe 70-140 120-240 200-400 

c8SAMSUNG 
Electronics 
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KSD227 NPN EPITAXIAL SILICON TRANSISTOFJ 

. STATIC CHARACTERISTIC BASE-EMITTER ON VOLTAGE 
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KSD261 NPN EPITAXIAL SILICON TRANSISTOR 

LOW.FREQUENCY POWER AMPLIFIER 
• Complement to KSA643 T0-92 

• Collector Dissipation Pc =500mW 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characterieii'c Symbol Rating Unit 

Collector-Base Voltage Vceo 40 v 
Collector-Emitter Voltage Vceo 20 v 
Emitter-Base Voltage Veeo 5 v 
Collector Current le 500 mA 
Collector Dissipation Pc 500 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

1. Emitter 2. Base 3. Collector 

.. ELECTRICAL CflARACTERISTICS (Ta =25°C) 

Cha"'cteristlc Symbol Test Conditions Min lYP Max Unit 

Collector-Base Breakdown Voltage BVceo lc=100µA, le=O 40 v 
Collector-Emitter Breakdown Voltage BVceo lc=10mA, le=O 20 v 
Emitter-Base Breakdown Voltage BVeeo le= -100µA, le =0 5 v 
Collector Cut~off Current lceo Vce=25V, le=O 0.1 µA 
Emitter Cut-off Current leeo Vee =3V, le =0 0.1 µA 
DC Cur~erit Gain hFe Vee =1V, le =0.1A 40 400 
Collector-Emitter Saturation Voltage Vee (sat) le =0.5A, le =0.05A 0.18 0.4 v 

hFE CLASSIFICATION 

Classification R 0 y G 

hFe 40-80 70-140 120-240 200-400 

c8SAMSUNG 
Electronics 
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KSD261 NPN EPITAXIAL SILICON TRANSISTOR 

STATIC CHARACTERISTIC BASE-EMITTER ON VOLTAGE 
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KSD471A NPN EPITAXIAL SILICON TRANSISTOR 

AUDIO FREQU~NCY POWER AMPLIFIER 
• Complement to KSB564A T0-92 

• Collector Current le =1A 
• Collector Dissipation Pc =800mW 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vceo 40 v 
Collector-Emitter Voltage Vceo 30 v 
Emitter-Base Voltage Veeo 5 v 
Collector Current le 1 A 
Collector Dissipation Pc 800 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

1. Emitter 2. Base 3. Collector 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Conditions Min "fyp Max Unit 

Collector-Base Breakdown Voltage BVeeo le =100µA, le =0 40 v 
Collector-Emitter Breakdown Voltage BVeeo le=10mA, le=O 30 v 
Emitter-Base Breakdown Voltage BVeeo le= 100µA, le=O 5 v 
Collector Cut-off Current leeo Vee=30V, le=O 0.1 µA 
DC Current Gain hFe Vee =1V, le =100mA 70 400 
Collector-Emitter Saturation Voltage . Vee (sat) lc"=1A, le =0.1A 0.5 v 
Base-Emitter Saturation Voltage Vee (sat) le=1A, le=0.1A 1.2 v 
Current Gain-Band width Product fr Vee=6V, le=10mA 130 MHz 
Output Capacitance Cob Vee =6V, le =0, f=1MHz 16 pF 

hFE CLASSIFICATION 

Classification 0 y G 

hFe 70-140 120-240 200-400 

=8SAMSUNG 
Electronics ' 
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KSD471A NPN EPITAXIAL SILICON TRANSISTOR 
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KSD1020· PNP EPITAXIAL SILICON TRANSISTOR 

AUDIO FREQUENCY AMPLIFIER 
• Complement to KSB81 O T0·92S 

ABSOLUTE. MAXIMUM RATINGS (T,a =25°C) 

Characteristic Symboi Rating Unit 

Collector,Base Voltage Vcso 30 v 
Collector-Emitter Voltage VcEO 25 v 
Emitter-Base Voltage VEBO 5.0 v 
Collector Current (DC) le 700 mA 

*Collector Current(Pulse) le 1.0 A 
Collector Dissipation Pc 350 mW 
Junction Temperature Ti 150 oc 
Storage Temperature Tstg -55rv150 oc 

*PW.:::;; 10 ms, duty cycle~ 50 % 1. Emiiter 2. Collector 3. Base 

ELECTRICAL CHARACTERISTICS (Ta=25°C) 

Characteristic Symbol Test Condition Min Typ Max Unit 

Collector Cutoff Current lcso Vcs=30V, IE=O 100 nA 
Emitter Cutoff Current IEBO VEB=5V, lc=O ·100 nA 

* DC Durrant Gain hFE1 VcE=1V, lc=100mA 70 200 400 
hFE2 VcE=1 V, lc=700mA 35 140 

*Base Emitter Voltage VsE VcE=6V, lc=10mA 600 640 700 mV 
*Collector-Emitter Saturation Voltage VcE(sat) lc=700mA, l8 =70mA 0.20 0.4 v 
* Base,Emitter Saturation Voltage VsE(sat) lc=700mA, l8 =70mA 0.95 1.2 v 
Output Capacitance Cos Vcs=6V, IE=O, f=1 MHz 13 25 pF 
Current Gain-Bandwidth Product fr VcE=6V, IE= -1 OmA 50 170 MHz 

* Pulse Test: PW~350 µs, Duty Cycle~ 2% Pulsed 

hFe(1) CLASSIFICATION 

Classification 0 y G 

hFE(1) 70-140 120-240 200-400 

cjSAMSUNG 
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KSD1020 NPN EPITAXIAL SILICON TRANSISTOR 

STATIC CHARACTERISTIC 
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KSD1021 NPN EPITAXIAL SILICON TRANSISTOR 

AUDIO FREQUENCY POWER AMPLIFIER 
• Complement to KSB811 

· • Collector Current le =1A 

T0-92S 

• Collector Dissipation Pc= ·isomw 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Veeo 40 v 
Collector-Emitter Voltage VeEo 30 v 
Emitter-Base Voltage VEeo 5 v 
Collector Current le 1 A 
Collector Dissipation Pc 350 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

1. Emiiter 2. Collector 3. Base 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Condition Min TYP Max Unit 

Collector-Base. Breakdown Voltage BVceo le =100µA, IE =0 40 v 
Collector-Emitter Breakdown Voltage BVeeo lc=10mA, le=O 30 v 
Emitter-Base Breakdown Voltage BVEeO IE= -100µA, le =0 5 v 
Collector Cut-off Current lceo Vee=30V, IE=O 0.1 µA 
DC Current Gain hFE Vee =1V, le =100mA 70 400 
Collector-Emitter Saturation Voltage VcE (sat) le=1A, le=0.1A 0.5 v 
Base-Emitter Saturation Voltage Vee (sat) le=1A, le=0.1A 1.2 v 
Current Gain-Band width Product fr VeE=6V, le=10mA 130 MHz 
Output Capacitance Cob Vee =6V, IE =0, f=1MHz 16 pF 

hFe CLASSIFICATION 

Classification 0 y G 

hFE 70-140 120-240 200-400 

dCSAMSlJNG 
•• Electronics 
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KSD1021 NPN EPITAXIAL SILICON TRANSISTOR 

STATIC CHARACTEFUSTIC 
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KSD1616/1616A NPN EPITAXIAL SILICON TRANSISTOR 

AUDIO FREQUENCY POWER AMPLIFIER 
MEDIUM SPEED SWITCHING 

• Complement to KSB1116/1116A 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage KSD1616 Vcso 60 v 
KSD1616A 120 v 

Collector-Emitter Voltage KSD1616 VcEO 50 v 
KSD1616A 60 v 

Emitter-Base Voltage VEBO 6 v 
Collector Current (DC) le 1 A 

*Collector Current (Pulse) le 2 A 
Collector Dissipation Pc 0.75 w 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55"-'150 oc 

* PW<;1 Oms, Duty Cycle<50% 

ELECTRICAL CHARACTERISTICS (Ta= 25 ° C) 

Characteristic Symbol Test Condition 

Collector Cutoff Current lcso Vcs=60V, IE=O 
Emitter Cutoff Current IEBo VEs=6V, lc=O 

* DC Current Gain KSD1616 hFEl VcE=2V, lc=1 OOmA 
KSD1616A 

hFE2 VcE=2V, lc=1A 
*Base Emitter On Voltage VsF::. (on) VcE=2V, lc=50mA 
*Collector Emitter Saturation Voltage VcE (sat) le= 1 A, ls=50mA 
*Base Emitter Saturation Voltage VsE (sat) le= 1 A, ls=50mA 

Output Capacitance Cob. Vea= 1 OV, IE=O, f= 1 MHz 
Current Gain Bandwidth Product h VcE=2V, lc=100mA 

Turn On Time ton Vee= 1 OV, le= 1 OOmA 
Storage Time ts ls1 =-ls2=1 OmA 
Fall Time tf VsE (off)=-2"'-3V 

* Pulse Test: PW<;350µs, Duty Cycle.,;2% Pulsed 

hFE(1) CLASSIFICATION 

Classification y G L 

hFE(1) 135-270 200-400 300-600 
I 

c8SAMSUNG 
Electronics 

T0-92 

1. Emitter 2. Collector 3. Base 

Min Typ ·Max Unit 

100 nA 
100 nA 

135 600 
135 400 

81 
600 640 700 mV 

0.15 0.3 v 
0.9 1.2 v 
19 pF 

100 160 MHz 

! ! 
I 

0.07 µs 
0.95 µs 
0.07 µs 
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KSD1616/1616A NPN EPITAXIAL SILICON TRANSISTOR 

STATIC CHARACTERISTIC 
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KSD1616/1616A NPN EPITAXIAL SILICON TRANSISTOR 

COLLECTOR OUTPUT CAPACITANCE 
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KSD5041 NPN EPITAXIAL SILICON TRANSISTOR 

AF OUTPUT AMPLIFIER 
FOR ELECTRONIC FLASH UNIT T0·92 
• Low Vce(sat) 
• High Performance at Low Supply Voltage 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 40 v 
Collector-Emitter Voltage Vern 20 v 
Emitter-Base Voltage VEBo 7 v 
Collector Current le 5 A 
Collector Dissipation Pc 0.75 w 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55""150 oc 

1. Emitter 2. Collector 3. Base II 
ELECTRICAL CHARACTERISTICS (Ta= 25 °C) 

Characteristic Symbol Test Condition Min Typ Max Unit 

Collector Emitter Voltage BVcrn lc=1mA, ls=O 20 v 
Emitter Base Voltage BVcso le= 1 OµA, lc=O 7 v 
Collector Cutoff Current lcso Vcs= 1 OV, IE=O 0.1 µA 
Emitter Cutoff Current IEBO VEs=7V, lc=O 0.1 µA 
DC Current Gain hFE 1 VcE=2V, lc=0.5A 180 600 

hFE2 VcE=2V, lc=2A 150 
Collector Emitter Saturation Voltage VcE(sat) lc=3A, ls=0.1 A 1 v 
Current Gain Bandwidth Product fr VcE=6V, lc=50mA 150 MHz 
Output Capacitance Cob Vcs=20V, IE=O, f=1 MHz 50 pF 

hFe1 CLASSIFICATION 

Classification p Q R 

hFE1 180-270 230-380 340-600 
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KSD5041· NPN EPITAXIAL SILICON TRANSISTOR 

STA TIC CHARACTERISTIC 
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KSD5041 NPN EPITAXIAL SILICON TRANSISTOR 

. OUTPUT CAPACITANCE 
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KSK30 SILICON .N-CHANNEL JUNCTION ·FET 

LOW NOISE PRE-AMP. USE 
High Input Impedance: l9ss=1nA (MAX) 
Low Noise: NF =O.SdB (TYP) 
High Voltage: Vgds=-50V 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Gate-Drain Voltage V9cis -50 v 
Gate Current lg 10 mA 
Collecfor Dissipation Pc 100 mW 
Junction Temperature Tj 125 oc 
Storage Temperature Tstg . -551"\.1125 oc 

.. · 

ELECTRICAL CHARACTERISTICS (Ta = 25 ° C) 

Characteristic Symbol Test Condition 

Gate-Drain Breakdown Voltage BVgds Vos=O, lg= -1 OOµA 
Gate Leak Current lgss Vgs=-30V, Vos=O 
Drain Leak Current loss Vos= 1 OV, VGs=O 
Gate-Source Voltage Vgs(Off) Vos=10V, lo=0.1µA 
Forward Transfer Admittance IY1sl Vos= 1 OV, Vgs=O, f= 1 KHz 
Input Capacitance Ciss V0s=O, Vgs=O, f= 1 MHz 
Feedback Capacitance Crss Vgd= -1 OV, Vos=O 

f=1MHz 
Noise Figure NF Vos= 15V, Vgs=O 

Rg=100k!1 
f=120Hz 

loss CLASSIFICATION 

Classific~tion R 0 y :G 

loss(mA) 0.30-0.75 0.60-1.40 1.20-3.00 2.60-6.50 
·. 

:ff SAMSUNG 
Electronics 

T0·92 

1. Source 2. Gate 3. Drain 

Min Typ Max Unit 

-50 v 
-1 nA 

0.3 6.5 mA 
-0.4 -5 v 

1.2 ms 
8.2 pF 

2.6 pF 

0.5 5 dB 
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KSK30 SILICON N-CHANNEL JUNCTION FET 
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=8SAMSUNG 
Electronics 

STATIC CHRACTERISTICS 
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KSK30 SILICON N·CHANNEL JUNCTION~ FET 
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c8SAMSUNG 
Electronics 
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KSK30 SILICON N-CHANNEL JUNCTION FET 

POWER DERA TING 
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c8SAMSUNG 
Electronics 
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KSK6~ Si N-CHANNE~ JUNCTION FET 

AF IMPEDANCE CONVERTER 
• Built·ln Diode Between G and S 
•Low NV 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Drain-Source Voltage Voso 12 v 
Gate-Drain Voltage VGoo 12 v 
Drain-source Current loso 2 mA 
Drain-Gate Current looo 2 mA 
Gate-Source Current IGso 2 mA 
Power Dissipation Po 20 mW 
Operate Temperature ToPR -10"-'+70 oc 
Storage Temperature Tstg -20"-'+80 oc 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Condition 

Drain Current loss Vos=4.5V, VGs=O, 
Rs=2.2kll± 1 % 

Transconductance Qm Vos=4.5V, VGs=O, 
R8 =2.2kll±1%, f=1kHz 

Noise Voltage NV V08=4.5V, Rs=2.2kll±1%, 
CG= 10pF, A curve 

Voltage Gain Gv1 Vos=4.5V, Rs=2.2kll±1%, 
CG= 1 OpF, EG= 100mV, 
f=70Hz 

Voltage Gain Gv2 Vos=12V, R8 =2.2k0±1%, 
CG= 1 OpF, EG= 1 OOmV, 
f=70Hz 

Voltage Gain Gv3 Vos=1V, Rs=2.2k01 %, 
CG=10pF, EG=100mV, 
f=70Hz 

loss·Gv CLASSIFICATION 

Classification p a 

loss (mA) 0.04-0.2 0.15-0.8 
Gv1 (dB) >-13 >-12 
Gv2 (dB) >-12 >-11 
A I Gv1-Gv21(dB) <3 <3 
A I Gv1·Gv3l(dB) <3 -

:8SAMSUNG 
Electronics , -

T0-92S 

1 . Source 2. Gate 3. Drain 

Min Typ Max Unit 

0.04 0.8 mA 

300 500 µS 

4 µV 

-10 dB 

-9.5 dB 

-11 dB 
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KSK65 
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KSK66 
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KSK117 SILICON N-CHANNEL JUNCTION FET 

LOW FREQUENCY LOW NOISE AMP. 
High IYfsl: 15mS (TYP) 
High Input Impedance : lq, = -1nA 
Low Noise, NF = 1dB (TYP) 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Gate-Drain Voltage V9ds -50 v 
Gate Current lg 10 mA 
Collector Dissipation Pc 300 mW 
Junction Temperature Ti 125 oc 
Storage Temperature Tstg -55~125 oc 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Condition 

Gate-Drain Breakdown Voltage BV9ds 
I . 
• Vos=O, 19 =-100µA 

Gate Leak Current lgss V9s= -30V, Vos=O 
Drain Leak Current loss Vos=1 OV, VGs=O 
Gate-Source Voltage V9s(Off) Vos=10V, lo=0.1µA 
Forward Transfer Admittance IY1sl Vos= 1 OV, V9s=O, f= 1 KHz 
Input Capacitance Ciss Vos=10V,V95 =0, f=1MHz 
Feedback Capacitance Crss V9d= 1 OV, lo=O 

f=1MHz 
Noise Figure NF1 Vos=10V; R9 =1k0 

lo=0.5mA, f= 1 ::>Hz 
NF2 Vos=10V, R9 =1k0 

l0 =0.5mA, f= 1 KHz 

loss CLASSIFICATION 

Classification y G L 

loss(mA) 1.2-3.0 2.6-6.5 6.0-14 

c8SAMSUNG 
Cl.ol"+rnl"li,..~ 

T0-92 

1 . Drain 2. Gate 3. Source 

Min Typ Max Unit 

-50 v 
-1 nA 

0.6 14 mA 
-0.2 -1.5 v 

4.0 15 ms 
13 pF 

3 pF 

5 10 dB 

1 2 dB 
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KSK117 SILICON N·CHANNEL JUNCTION FET 
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KSK117 SILICON N-CHANNEL JUNCTION FET 
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KSK117 SILICON N·CHANNEL JUNCTION ,FET 
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KSK123 SI N-CHANNEL JUNCTION FET 

AF IMPEDANCE CONVERTER 
• BUILT-IN DIODE BETWEEN G AND S 
• LOW NV 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Drain Source Voltage Voso 20 v 
Drain Gate Voltage Vooo 20 v 
Drain Source Current loso 2 mA 
Drain Gate Current looo· 2 mA 
Gate Source Current bso 2 mA 
Power Dissipation Po 200 mW 
Operate Temperature ToPR -20<v80 oc 
Storage Temperature Tsrn -55rv100 oc 

ELECTRICAL CHARACTERISTICS (Ta= 25 ° C) 

Characteristic 

Drain Current 

Transconductance 

Voltage Gain 

Voltage Gain 

Voltage Gain 

c··sAMSUNG !5 . . 
. Electronics 

Symbol 

loss 

gm 

Gv1 

Gv2 

Gv3 

Test Condition 

Vos=4.5V, VGs=O 
R8 =2.2kohm ± 1 % 
Vos=4.5V, VGs=O 
Rs=2.2kohm± 1 %, 
f=1kHz 
CG= 1 OpF, A curve 
Vos=4.5V, 
R8 =2.2kohm ± 1 % 
CG= 1 OpF, EG= 1 OmV, 
f=70Hz 

Vos=12V, 
R8 =2.2kohm± 1 % 
CG=10pF, EG=10mV, 
f=70Hz 

Vos=1.5V, 
Rs=2.2kohm± 1 % 
CG=10pF, EG=10mV, 
f=70Hz 

SOT-23 

1. Drain 2. Source 3. Gate 

Min Typ Max Unit 
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Marking 
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. KSK161 SILICON ·N-CHANNEL JUNCTION FET 

FM TUNER 
VHF AMPLIFIER 
• NF = 2.5 dB (TYP) 
•I y Fsl = 9.0 ms (TYP) 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Gate-Drain Voltage VGoo -18 v 
Gate Current IG 10 mA 
Power Dissipation Po 200 mW 
Junction Temperature Ti 150 oc 
Storage Temperature Tstg -55rv150 oc 

ELECTRICAL CHARACTERISTICS (Ta= 25 °C) 

Characteristic Symbol Test Condition 

Gate Cut-off Current bss VGs= -0.5V, Vos=O 
Gate-Drain Breakdown Voltage V(BR)Goo IG = - 1 OOµA, Drain 
Drain Current loss Vos= 1 OV; VGs=O 
Gate-Source Cut-off Voltage VGs(off) Vos=10V, lo=1µA 
Forward Transfer Admittance IYFsl Vos= 1 OV, VGs=O, 

f=1kHz 
Reverse Transfer Capacitance Crss VGo= 1 OV, f= 1 MHz 
Power Gain Cps Voo= 1 OV, f= 1 OOMHz 
Noise Figuer NF Voo=10V, f=100MHz 

loss CLASSIFICATION 

Classification 0 y G 

loss 1.0-3.0 2.5-6.0 5.0-10 

=8SAMSUNG 
Electronics 

T0-92$ 

1. Drain 2. Source 3. Gate 

Min Typ Max Unit 

-10 nA 
-18 v 

1.0 10 mA 
0.4 4.0 v 

9 ms 

0.15 pF 
18 dB 

2.5 3.5 dB 

282 



KSK161 SILICON N·CHANNEL JUNCTION FET 

~ 

ffi 
a: 
a: 
::> 
tl 
z 
cc 
a: c 
;£ 
E 
11 

z 
0 
~ 
<( 
Q. 

iii 
I/) 

E 
a: 

~ 
~ 
i 
E 
';t 

STATIC CHARACTERISTIC 

1-->-->--'--<--+---l--+--+---+-+--+-Vo, = 0-+-+-----±:::r 

l--l-+--+--+-+--J6 IL' 

1------,f--f--~--+- i( 11-1--1+-I-+--+--+-+-+-+-+--~ 
::.3]_ 1 l J 

1------,f----;f----;~--+--+I++++-+--+--+-J,,=-o 2v'---~-

1---v01,=-Jo:Z.8JV_j_JL IL J,)-J4) t+-

1--+--+--+--~--+--«~--+·-+-+--l,}-d6J--+-

~tt2rtoj~~~~~~~~i~Vg·=-0.
8

V L ~ ~:::=~~~ 
-1.2 -0.8 -0.4 0 
V0,(V), GATE-SOURCE 
VOLTAGE 

5 10 15 20 25 
Vos(V), DRAIN-SOURCE 

VOLTAGE 

Crss-VGo 

100~~~~~~~~~~~~~~~ 
50 1---+---+----t--+--+---+---t--1=1 MHz== 

l---+---+---+--+--+---1+---+-r,= 25°C -
201---+---+---+--+--+---+---+--+--l---l 

0 02 l---+-+---1--1--+--+-+---l--t----t 

0.01 .___..___.___.__..___.___._i_'--..___.___. 
0 -2 -4 -6 -8 -10 -12 -14 -16 -18 -20 

V00(V), GATE-DRAIN VOLTAGE 

250 

200 

150 

100 

50 

POWER DERA TING 

~ 
\ 

r'\ 
\ 

\ 
\ 

25 50 75 100 125 150 175 200 225 250 

Tc(°C), CASE TEMPERATURE 

ffi 
a: 
~ 
tl 
z 
cc 
a: c 

I 

:8SAM6UNG 
Electronics 

lo· Vos 

V0,= -0.2V 

1 1 
Vys=-0.4V ZY 

JfL 
//, ~.-+---+-~+--+~-t-~t---v•''-=--~oo~.s6~vv~ J/L.. ~... v,, . ,_ 

1 2 3 4 

V05(V), DRAIN-SOURCE VOLTAGE 

Yfs ·Vos 

0.02 1---+---+---+--+--+---+---+--+f---t----; 

0.01...__.__ .... 1 _ _.___. _ _.__...____._ _ _.__....__. 

4 6 8 10 12 14 

V0s(V), DARIN-SOURCE VOLTAGE 

-1.6 -1.2 -0.8 -0.4 

V9,(V), GATE-SOURCE VOLTAGE 

283 

II 



KSK161, SILICON N-CHANNEL JUNCTION .. F'ET 
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KSK161 SILICON N-CHANNEL JUNCTION FET 
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KSK211 SILICON N-CHANNEL JUNCTION· FET 

FM TUNER 
VHF AMPLIFIER 
• NF = 2.5 dB (TYP) 
•I y Fsl = 9.0 ms (TYP) 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Gate-Drain Voltage VGDo -18 v 
Gate Current IG 10 mA 
Power Dissipation Po 200 mW 
Junction Temperature Ti 150 oc 
Storage Temperature Tstg -55"'150 oc 

ELECTRICAL CHARACTERISTICS (Ta= 25 ° C) 

Characteristic Symbol Test Condition 

Gate Cut-off Current IGss VGs= -0.5V, Vos=O 
Gate-Drain Breakdown Voltage V(BR)Goo b= -1 OOµA, Drain 
Drain Current loss Vos= 1 OV, VGs=O 
Gate-Source Cut-off Voltage VGs(off) Vos= 1 OV, lo= 1 µA 
Forward Transfer Admittance IYFsl Vos= 1 OV, VGs=O, 

f=1 kHz 
Reverse Transfer Capacitance Crss VGo= 1 OV, f= 1 MHz 
Power Gain 

I 

Cps Voo= 1 OV, f= 1 OOMHz 
Noise Figuer NF Voo= 1 OV, f= 1 OOMHz 

loss CLASSIFICATION 

Classification 0 y G 
-------! 

loss 1.0-3.0 2.5-6.0 5.0-10 

c8SAMSUNG 
Electronics 

SOT-23 

1. Drain 2. Gate 3. Source 

Min Typ Max Unit 

-10 nA 
-18 v 
1.0 10 mA 
0.4 4.0 v 

9 ms 

0.15 pF 
18 dB 

2.5 3.5 dB 

Marking 
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KSK211 SILICON N-CHANNEL JUNCTION FET 
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KSK211- SILICON N-CHANNEL JUNCTION FET 
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KS'R1001 NPN EPITAXIAL SILICON TRANSISTOR 

SWITCHING APPLICATION (Bias Resistor Built In) 

• Switching circuit, Inverter, Interface circuit Driver circuit T0-92 

• Built in bias Resistor (R.=4.7K!l, R2=4.7K!l) 
• Complement to KSR2001 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vceo 50 v 
Collector-Emitter Voltage VcEO 50 v 
Emitter-Base Voltage VEBO 10 v 
Collector Current le 100 mA 
Collector Dissipation Pc 300 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

1. Emitter 2. CollectOr 3. Base 

ELECTRICAL CHARACTERISTICS (Ta= 25 ° C) 

Characteristic Symbol Test Condition Min Typ Max Unit 

Collector-Base Breakdown Voltage BVceo lc=10µA IE=O 50 v 
Colfector-Emitter Breakdown Voltage BVcEo le= 1 OOµA, le=O 50 v 
Collector Cutoff Current lceo Vce=40V, IE=O 0.1 µA 
DC Current Gain hFE VeE=5V, lc=10mA 20 
Collector-Emitter Saturation Voltage VcE(sat) le= 1 OmA, ls=0.5mA 0.3 v 
Current Gain-Bandwidth Product h VeE=5mA, le= 1 OV 250 MHz 
Output Capacitance Cob Vea= 1 OV, IE=O 3.7 pF 

f=1.0MHz 
Input Off Voltage Vi( off) VcE=5V, le=100µA 0.5 v 
Input On Voltage Vi( on) VcE=0.3V, lc=20mA 3 v 
Input Resistor R, 3.2 4.7 6.2 KO 
Resistor Ratio R1/R2 0.9 1 1.1 

Equivalent Circuit 

Collector (Output) 

R, 

Base (Input) ----"'VV"~--r-'--1 

R, 

Emitter (Gnd) 

c8SAMSUNG 
Cl.o.,..•r-.... i,..11!"> 
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KSR1001 NPN EPITAXIAL SILICON TRANSISTOR 

INPUT ON VOLTAGE 

0. 5 >----+-+--+-+++>-++--+-<--+--++-H+-t---+---+-+-t-++++1 

0.3 .._-+-+--+-+-+-+-+-++--+--+-+++-t-+++- --+-+-+-++<-++< 

0.1 

1000 

.... 
~ 500 
w 
a: 
:::> 
(,) 

e 
frl 
...I 
...I 
0 
(,) 

300 

100 

10 
l 

0.3 0.5 3 5 10 30 50 100 

le(mA), COLLECTOR CURRENT 

INPUT OFF VOLTAGE 

l Vce-5V 
R,=4.7K 

1. R,=4.7K 

J 
I 
7 

0.4 0.6 1.2 1.6 2.0 

V~OFF) (V) INPUT OFF VOLTAGE 

Q;SAMSUNG 

1000 

500 

300 

z 
:;c 
CJ 
I-z w a: 100 a: 
:::> 
(,) 

(,) 50 Q 

1 30 

10 

400 

350 

z 30C 
0 

~ 
a. 250 

~ 
2i 
a: 200 w 
;: 
~ g 150 

E 
;f 100 

50 

DC CURRENT GAIN 

Vce~'Iv 
R,=4.7K 
R,-4.7K 

v ~ IL 
Ill" 

iC -

L 
If' 

1 3 5 10 30 50 100 300 500 1000 

lc(mA) COLLECTOR CURRENT 

POWER DERATING 

~ 
\~ 

~ 
~ 

~ 

l \ 
25 50 75 100 125 150 175 200 

T.(°C), AMBIENT TEMPERATURE 

291 

II 



NPN EPITAXIAL SILICON TRANSISTOR 

SWITCHING APPLICATION (Bias Resistor Built In) 

• Switching circuit, Inverter, Interface circuit Driver circuit T0-92 

• Built in bias Resistor(R,=10K0, R2 =10KO) 
• Complement to KSR2002 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 50 v 
Collector-Emitter Voltage VcEo 50 v 
Emitter-Base Voltage VEBO 10 v 
Collector Current le 100 mA 
Collector Dissipation Pc 300 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

1. Emitter 2. Collector 3. Base 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Condition Min Typ Max Unit 

. Collector-Base Breakdown Voltage BVcso lc=10µA, IE=O 50 v 
Collector-Emitter Breakdown Voltage BVcrn lc=100µA, ls=O 50 v 
Collector Cutoff Current lceo Vcs=40V, IE=O 0.1 µA 
DC Current Gain hFE VcE=5V, lc=5mA 30 
Collector-Emitter Saturation Voltage VcE(sat) le= 1 OmA, la=0.5mA 0.3 v 
Current Gain-Bandwidth Product fr Vce=5mA, le= 1 OV 250 MHz 
Output Capacitance Cob Vca=1 OV, le=O 3.7 pF 

f=1.0MHz 
Input Off Voltage Vi( off) VcE=5V, lc=100µA 0.5 v 
Input On Voltage Vi(on) Vce=0.3V, le= 1 OmA 3 v 
Input Resistor R1 7 10 13 KO 
Resistor Ratio R1/R2 0.9 1 1.1 

Equivalent Circuit 

Collector (Output) 

R, 
Base \lnput),--_..."""'V'---r--4 

R, 

Emitter (Gnd) 

c8SAMSUNG 
Cl.o....-.+ .. ,,.-:-r. -
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KSR1002 NPN EPltAXIAL SILICON TRANSISTOR 

INPUT ON VOLTAGE 
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c8SAMSUNG 
Electronics 
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KSR1003 NPN EPITAXIAL SILICON. TRANSISTOR 

SWITCHING APPLICATION (Bias Resistor Bui!t In) 

• Switching circuit, Inverter, Interface circuit Driver circuit T0-92 

• Built in ~ias Resistor(R 1 =22KO, R2=22KO) 
• Complement to KSR2003 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 5<? v 
Collector-Emitter Voltage VcEO 50 v 
Emitter-Base Voltage VEBO 10 v 
Collector Current le 100 mA 
Collector Dissipation Pc 300 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

1. Emitter 2. Collector 3. Base 

ELECTRICAL CHARACTERISTICS (Ta= 25 ° C) 

Characteristic Symbol Test Condition Min Typ Max Unit 

Collector-Base Breakdown Voltage BVcao le= 1 OµA, le=O 50 v 
Collector-Emitter Breakdown Voltage BVeeo le= 1 OOµA, ls==O 50 v 
Collector Cutoff Current leeo Vea=40V, IE=O 0.1 µA 
DC Current Gain hFE Vee=5V, le=5mA 56 
Collector-Emitter Saturation Voltage Vee( sat) le=10mA, la=0.5mA 0.3 v 
Current Gain-Bandwidth Product fr Vee=5mA, le= 1 OV 250 MHz 
Output Capacitance Cob Ves=1 OV, le=O 3.7 pF 

f=1.0MHz 
Input Off Voltage Vi( off) Vce=5V, le=100µA 0.5 v 
Input On Voltage Vi( on) Vee=0.3V, le=5mA 3.0 v 
Input Resistor R, 15 22 29 KO 
Resistor Ratio R,/R2 0.9 1 1.1 

Equivalent Circuit 

Collector (Output) 

R, 

Base (Input) ----""~U-----.--1 

R, 

,__ __ -t Emitter (Gnd) 

•• •••SAMSUNG· 
-Ce1· ·· ectromcs 
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KSR1003 NPN EPITAXIAL SILICON TRANSISTOR 

INPUT ON VOLT AGE 
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KSR1004 NPN EPITAXIAL SILICON TRANSISTOR 

SWITCHING APPLICATION (Bias Resistor Built In) 

• Switching circuit, Inverter, Interface circuit Driver circuit T0-92 
• Built in bias Resistor(R, =47KO, R2=47KO) 
• Complement to KSR2004 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 50 v 
Collector-Emitter Voltage Vern 50 v 
Emitter-Base Voltage VEBo 10 v 
Collector Current le 100 mA 
Collector Dissipation Pc 300 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

1. Emitter 2. Collector 3. Base 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Condition Min Typ Max Unit 

Collector-Base Breakdown Voltage BVcso le= 1 OµA, le=O 50 v 
Collector-Emitter Breakdown Voltage BVceo lc=1 OOµA, ls=O 50 v 
Collector Cutoff Current lcso Vce=40V, le=O 0.1 µA 
DC Current Gain hFE Vce=5V, lc=5mA 68 
Collector-Emitter Saturation Voltage Vee( sat) le= 1 OmA, le=0.5mA 0.3 v 
Current Gain-Bandwidth Product h Vce=5mA, lc=10V 250 MHz 
Output Capacitance Cob Vcs= 1 OV, le=O 3.7 pF 

f=1.0MHz 
Input Off Voltage Vi( off) Vce=5V, lc=1 OOµA 0.5 v 
Input On Voltage Vi( on) Vce=0.3V, lc=2mA 3 v 
Input Resistor R1 32 47 62 KO 
Resistor Ratio R1/R2 0.9 1 1.1 

Equivalent Circuit 
Collector (Output) 

"Base (Input) --~~v---.--t 

R, 

----t Emitter (Gnd) 

CK SAMSUNG 
•• Elebtronic$ 
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KSR1004 NPN EPITAXIAL SILICON TRANSISTOR 

INPUT ON VOLTAGE 
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KSR1005 NPN EPITAXIAL SILICON TRANSISTOR 

SWITCHING APPLICATION (Bias Resistor Built In) 

• Switching Circuit, Inverter, Interface circuit 
Driver circuit 

• Built in bias Resistor (R1=4.7KO, R2=10KO) 
• Complement to KSR2005 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 50 v 
Collector-Emitter Voltage VcEO 50 v 
Emitter-Base Voltage Veso 10 v 
Collector Current le 100 mA 
Collector Dissipation Pc 300 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

ELECTRICAL CHARACTERISTICS (Ta= 25 ° C) 

Characteristic Symbol Test Condition 

Collector-Base Breakdown Voltage BVcao lc=10µA, le=O 
Collector-Emitter Breakdown Voltage BVceo le= 1 OOµA, la=O 
Collector Cutoff Current lcso Vca=40V, le=O 
DC Current Gain hFE Vce=5V, lc=5mA · 
Collector-Emitter Saturation Voltage Vee( sat) le= 1 OmA, la=0.5mA 
Output Capacitance Cob Vea= 1 OV, le=O 

t=1MHz 
Current Gain-Bandwidth Product fr Vce=10V, lc=5mA 
Input Off Voltage Vi( off) Vce=5V, lc=100µA 
Input On Voltage Vi( on) Vce=0.3V, lc=20mA 
Input Resistor R1 
Resistor Ratio R1/R2 

Equivalent Circuit 

Collector (Output) 

R, 

Emitter (Gnd) 

=8SAMSUNG 
Electronics 

T0-92 

1. Emitter 2. Collector 3. Base 

Min Typ Max Unit 

50 v 
50 v 

0.1 µA 
30 

0.3 v 
3.7 pF 

250 MHz 
0.3 v 

2.5 v 
32 4.7 6.2 KO 

0.42 0.47 0.52 
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KSR1005 NPN EPITAXIAL SILICON TRANSISTOR 

INPUT ON VOLTAGE DC CURRENT GAIN 
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KSR1006 NPN EPITAXIAL SILICON TRANSISTOR 

SWITCHING APPLICATION (Bias Resistor Built In) 

• Switching Circuit, Inverter, Interface circuit 
Driver circuit 

• Built in bias Resistor (R 1=10KO, R2 =47KO) 
• Complement to KSR2006 

ABSOLUTE MAXIMUIVI RATINGS (Ta =25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 50 v 
Collector-Emitter Voltage VcEO 50 v 
Emitter-Base Voltage VEBO 10 v 
Collector Current le 100 mA 
Collector Dissipation Pc 300 mW 
Junction Temperature Tj 150 oc 
Storage Temperature TStg -55-150 oc" 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 

C haracterlstic Symbol Test Condition 

Collector-Base Breakdown Voltage BVcso le= 1 OµA, IE=O 
Collector-Emitter Breakdown Voltage BVeEo le= 1'00µA, ls=O 
Collector Cutoff Current leso Vee=40V, IE=O 
DC Current Gain hFE VcE=SV, le=5mA 
Collector-Emitter Saturation Voltage VeE(sat) le=10mA, le=0.5mA 
Output Capacitance Cob Ves=10V, IE=O 

f=1 MHz 
Current Gain-Bandwidth Product fr VeE= 1 OV, le=SmA 
Input Off Voltage ,. " Vi( off) V~E=SV, le= 1 OOµA 
Input On Voltage Vi( on) VeE=0.3V, le:::1 mA 
Input Resistor R1 
Resistor Ratio R1/R2 

Equivalent Circuit 

Collector (Outputl 

R, 

Base (lnput)'0----¥~-.---1 

R, 

Emitter (Gnd) 

=8SAMSUNG 
Electronics 

T0-92 

1: Emitter 2. Collector 3. Base 

Min Typ Max Unit 

50 v 
50 v 

0.1 µA 
68 

0.3 v 
3.7 pF 

250 MHz 
0.3 v 

1.4 v 
7 10 13 KO 

0.19 0.21 0.24 
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KSR1006 NPN EPITAXIAL SILICON TRANSISTOR 

INPUT ON VOLTAGE 
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KSR1007 NPN EPITAXIAL SILICON TRANSISTOR 

SWITCHING APPLICATION (Bias Resistor Built In) 

• Switching Circuit, Inverter, Interface circuit 
Driver circuit 

• Built in bias Resistor (R1=22KO, R2=47KO) 
• Complement to KSR2007 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base. Voltage Vceo 50 v 
Collector-Emitter Voltage VcEO 50 v 
Emitter-Base Voltage VEeo 10 v 
Collector Current le 100 mA 
Collector Dissipation Pc 300 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

ELECTRICAL CHARACTERISTICS (Ta= 25 ° C) 

Characteristic Symbol Test Condition 

Collector-Base Breakdown Voltage BVceo le= 1 OµA, IE=O 
· Collector-Emitter Breakdown Voltage BVcEO le= 1 OOµA, le=O 
Collector Cutoff Current lceo Vce=40V, IE=O 
DC Current Gain hFE VcE=5V, lc=5mA 
Collector-Emitter Saturation Voltage VcE(sat) lc=1 OmA, le=0.5mA 
Output Capacitance Cob Vee= 1 OV, IE=O 

f=1MHz 
Current Gain-Bandwidth Product fr VcE=5!llA, lc=10V 
Input Off Voltage Vi( off) VcE=5V, le= 1 OOµA 
Input On Voltage Vi(on) VcE=0.3V, lc=2mA 
Input Resistor R1 
Resistor Ratio R1/R2 

Equivalent Circuit 

Collector (Output) 

A, 

Emitter (Gnd) 

c8SAMSUNG 
c1 ..... ,.. .... _ .... ,;,..r-

T0-92 

1. Emitter 2. Collector 3. Base 

Min Typ Max Unit 

50 v 
50 v 

0.1 µA 
68 

0.3 v 
3.7 pF 

250 MHz 
0.4 v 

2.5 v 
15 22 29 KO 

0.42 0.47 0.52 
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KSR1007 NPN EPITAXIAL SILICON TRANSISTOR 

INPUT ON VOLTAGE DC CURRENT GAIN 
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KSR1008 NPN EPITAXIAL SILICON TRANSISTOR 

SWITCHING APPLICATION (Bias Resistor Built In) 

• Switching circuit, Inverter, Interface circuit Driver circuit 
•Built in bias Resistor(R1=47KO, R2=22KU) 
• Complement t~ KSR2008 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vceo 50 v 
Collector-Emitter Voltage VcEo 50 v 
Emitter-Base Voltage VEBO 10 v 
Collector Current le 100 mA 
Collector Dissipation Pc 300 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

ELECTRICAL CHARACTERISTICS (Ta= 25 ° C) 

Characteristic Symbol Test Condition 

Collector-Base Br:.eakdown Voltage BVceo le= 1 OµA, IE=O 
Collector-Emitter Breakdown Voltage BVcEo lc=1 OOµA, le=O 
Collector Cutoff Current lceo Vce=40V, IE=O 
DC Current Gain hFE VcE=5V, lc=5mA 
Collector-Emitter Saturation Voltage VcE{Sat) le= 1 OmA, le=0.5mA 
Current Gain-Bandwidth Product fr VcE=5mA, lc=10V 
Output Capacitance Cob Vce=10V, IE=O 

f=1.0MHz 
Input Off Voltage Vi( off) VcE=5V, lc=1 OOµA 
Input On Voltage Vi( on) VcE=0.3V, lc=2mA 
Input Resistor R1 
Resistor Ratio R1/R2 

Equivalent Circuit 
Collector (Output) 

Base (Input) __ _..vvv----,--1 

A, 

----- Emitter (Gnd) 

:!$SAMSUNG 
Electronics 

T0-92 

1. Emitter 2. Collector 3. Base 

Min Typ Max Unit 

50 v 
50 v 

0.1 µA 
56 

0.3 v 
250 MHz 
3.7 pF 

0.8 v 
4 v 

32 47 62 KO 
1.9 2.1 2.4 
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KSR1008 NPN EPITAXIAL SILICON TRANSISTOR 

..... 

INPUT ON VOLTAGE 
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KSR1009 NPN EPITAXIAL SILICON TRANSISTOR 

SWITCHING APPLICATION (Bias Resistor Built In) 

• Switching Circuit, Inverter, Interface circuit 
Driver circuit 

• Built in bias Resistor (R=4.7KO) 
• Complement to KSR2009 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 40 v 
Collector-Emitter Voltage VcEO 40 v 
Emitter-Base Voltage VEBO 5 v 
Collector Current le 100 mA 
Collector Dissipation Pc 300 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

ELECTRICAL CHARACTERISTICS (Ta=25°C) 

Characteristic Symbol Test Condition 

Collector-Base Breakdown Voltage BVcso le= 1 OOµA, IE=O 
Collector-Emitter Breakdown Voltage BVcEo lc=1mA, le=O 
Collector Cutoff Current lceo Vee=30V, IE=O 
DC Current Gain hFE VeE=5V, le= 1 mA 
Collector-Emitter Saturation Voltage Vee( sat) le= 1 OmA, le= 1 mA 
Output Capacitance Cob Vee= 1 OV, le=O 

f=1MHz 
Current Gain-Bandwidth Product fr Vee=10V, le=5mA 
Input Resistor R 

Equivalent Circuit 

Collector (Output) 

Emitter (Gnd) 

T0-92 

1. Emitter 2. Collector 3. Base 

Min Typ Max Unit 

40 v 
40 v 

0.1 µA 
100 600 

0.3 v 
3.70 pF 

250 MHz 
3.2 4.7 6.2 KQ 
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KSR1009 NPN EPITAXIAL SILICON TRANSISfOR 

DC CURRENT GAIN 

10000 

5000 

3000 

~CE4 ~~C 

z 
cc 
Cl 1000 

!Z 
II! 500 a 300 
g 

1100 

50 

30 

I--

10 
0.1 

I-+-·-

~ 

0.3 0.5 3 5 10 30 50 100 

lc(mA), COLLECTOR CURRENT 

POWER DERATING 

3501--+-----+--+--+---+---+---+----t 

z 30011-~~~--+---t----t--i------i-------ii----------i I >OOl--+---~~1<-+---+----l--f---f-----lr----t 
ffi 200 ~ 
~ \ 
~ 150 l\. 
~ 1001---+---+--+~-~~----1----11-----1----I 

501-------4------4------4----11\-+---l--+---+----i 

=sJ 
25 50 75 100 125 150 175 200 

T,(°C), AMBIENT TEMPERATURE 

=8~~~SUNG 

COLLECTOR-EMITTER SATURATION VOLTAGE 

1000 

le/le 1011 
50C R 4.7K 

UJ 
Cl 300 c( 

!:::; 
0 
> 
z 100 
0 

r---
vi 

j:: 
c( ~ 
cc 50 :::> ... 

30 c( 
I/) 

s 
§. 

! 10 

~ 

3 5 10 30 50 100 300 500 1000 

lc(mA), COLLECTOR CURRENT 

307 

II 



·' '1 \ .. 

KSR,1010 NPN EPITAXIAL SILICON TRANSISTOR 

SWITCHING APPLICATION (Bias Resistor Built In) 

• Switching Circuit, Inverter, Interface circuit 
Driver circuit 

• Built in bias Resistor (R=10KO) 
• Complement to KSR2010 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 40 v 
Collector-Emitter Voltage VcEO 40 v 
Emitter-Base Voltage VEBO 5 v 
Collector Current le 100 mA 
Collector Dissipation Pc 300 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

ELECTRICAL CHARACTERISTICS (Ta= 25 ° C) 

C haracteristlc Symbol Test Condition 

Collector-Base Breakdown Voltage BVceo lc=100µA, IE=O 
Emitter-Emitter Breakdown_ Voltage BVcEo IE=1mA, le=O 
Collector Cutoff Current lceo Vce=30V, IE=O 
DC Current Gain hFE VcE=5V, lc=1mA 
Collector-Emitter Saturation Voltage VcE(sat) lc=10mA, le=1mA 
Output Capacitance Cob Vce=10V, IE=O 

f=1MHz 
Current Gain-Bandwidth Product fr VcE=10V, lc=5mA 
Input Resistor R 

Equivalent Circuit 

Collector (Output) 

R 
Base (lnput)u----4'1/+i;fV----l 

Emitter (Gnd) 

=8~~~SUNG 

T0-92 

1. Emitter 2. Collector 3. Base 

Min Typ Max Unit 

40 v 
40 v 

0.1 µA 
100 600 

0.3 v 
3.7 pF 

250 MHz 
7 10 13 KO 
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KSR1010 NPN EPITAXIAL SILICON TRANSISTOR 

DC CURRENT GAIN COLLECTOR-EMITTER SATURATION VOLTAGE 
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KSR1011 NPN EPITAXIAL SILICON TRANSISTOR 

SWITCHING APPLICATION (Bias Resistor Built In) 

• Switching Circuit, Inverter, Interface circuit 
Driver circuit 

• Built in bias Resistor (R=22KO) 
• Complement to KSR2011 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 40 v 
Collector-Emitter Voltage Vern 40 v 
Emitter-Base Voltage VEBo 5 v 
Collector Current le 100 mA 
Collector Dissipation Pc 300 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

ELECTRICAL CHARACTERISTICS (Ta= 25 °C) 

Characteristic Symbol Test Condition 

Collector-Base Breakdown Voltage BVceo le= 1 OOµA, le=O 
Emitter-Emitter Breakdown Voltage BVceo le= 1 mA, le=O 
Collector Cutoff Current lceo Vce=30V, le=O 
DC Current Gain hFE Vce=5V, lc=1mA 
Collector-Emitter Saturation Voltage Vee( sat) lc=10mA, le=1mA 
Output Capacitance Cob Vce=1 OV, le=O 

f=1 MHz 
Current Gain-Bandwidth Product h Vce=1 OV, lc=5mA 
Input Resistor R 

Equivalent Circuit 

Collector (Output) 

R 
Base (lnput)O ~ 

Emitter (Gnd) 

d!SAMSUNG 
•• Electronics ·. . · 

T0-92 

1. Emitter 2. Collector 3. Base 

Min Typ Max Unit 

40 v 
40 v 

0.1 µA 
100 600 

0.3 v 
3.7 pF 

250 MHz 
15 22 29 KO 
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KSR1012 NPN EPITAXIAL SILICON TRANSISTOR 

SWITCHING APPLICATION (Bias Resistor Built In) 
• Switching Circuit, Inverter, Interface circuit 

Driver circuit 
• Built in bias Resistor (R=47KO) 
• Complement to KSR2012 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 40 v 
Collector-Emitter Voltage Vern 40 v 
Emitter-Base Voltage VEBO 5 v 
Collector Current le 100 mA 
Collector Dissipation Pc 300 mW 
Junction Temperature Tj. 150 oc 
Storage Temperature Tstg -55-150 oc 

ELECTRICAL CHARACTERISTICS (Ta =25°~, 

Characteristic· Symbol Test Condition 

Collector-Base Breakdown Voltage BVcso le= 1 OOµA, IE=O 
Emitter-Emitter Breakdown Voltage BVcrn IE= lmA, la=O 
Collector Cutoff Current lcso Vca=30V, IE=O 
DC Current Gain hFE VcE=5V, lc=1 mA 
Collector-Emitter Saturation Voltage VcE(sat) le= 1 OmA, Is= 1 mA 
Output Capacitance Cob Vcs= 1 OV, IE=O 

f=1 MHz 
Current Gain-Bandwidth Product fr VcE= 1 OV, lc=5mA 
Input Resistor R 

Equivalent Circuit 

Collector (Output) 

Emitter (Gnd) 

c8SAMSUNG 
Electronics 

T0-92 

1. Emitter 2. Collector 3. Base 

Min Typ Max Unit 

40 v 
40 v 

0.1 µA 
100 600 

0.3 v 
3.7 pF 

250 MHz 
32 47 62 .KO 
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KSR1013 NPN EPITAXIAL SILICON TRANSISTOR 

SWITCHING APPLICATION (Bias Resistor Built In) 

• Switching circuit, Inverter, Interface circuit Driver circuit T0-92 

• Built in bias Resistor(R, = 2.2Kn, R2=47Kfl) 
• Complement to KSR2013 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcao 50 v 
Collector-Emitter Voltage Vern 50. v 
Emitter-Base Voltage VEBO 10 v 
Collector Current le 100 mA 
Collector Dissipation Pc 300 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

1. Emitter 2. Collector 3. Base 

ELECTRICAL CHARACTERISTICS (Ta= 25 ° C) 

Characteristic Symbol Test Condition Min Typ Max Unit 

Collector-Base Breakdown Voltage BVeEo le= 1 OµA, IE=O 50 v 
Collector-Emitter Breakdown Voltage BVeEO le=1 OOµA, la=O 50 v 
Collector Cutoff Current leao Vee=40V, IE=O 0.1 µA 
DC Current Gain ,hFE VeE=5V, le=5mA 68 
Collector-Emitter Saturation Voltage VeE(sat) le=1 OmA, la=0.5mA 0.3 v 
Current Gain-Bandwidth Product fr VeE=5mA, le= 1 OV 250 MHz 
Output Capacitance Cob Vee= 1 OV, IE=O 3.7 pF 

f=1.0MHz 
Input Off Voltage Vi( off) VeE=5V, le=100µA 0.5 v 
Input On Voltage Vi( on) VeE=0.2V, le=5mA 1 .1 v 
Input Resistor R1 1.5 2.2 2.9 KO 
Resistor Ratio R1/R2 0.042 0.047 0.052 

Equivalent Circuit 
Collector (Output) 

R, 
Base (Input) ----"''""""u-----.--1 

R, 

.__ __ -4 Emitter (Gnd) 

=8SAMSUNG 
i'~Rtr?nic~ 
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I KSR1014 NPN EPITAXIAL SILICON TRANSISTOR 

SWITCHING APPLICATION (Bias Resistor Built In) 

• Switching circuit, Inverter. Interface circuit Driver circuit 
•Built in bias Resistor(R,=4.7KU, R,=47KU) 
• Complement to KSR2014 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 50 v 
Collector-Emitter Voltage Vern 50 v 
Emitter-Base Voltage VEBO 10 v 
Collector Current le 100 mA 
Collector Dissipation Pc 300 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

ELECTRICAL CHARACTERISTICS (Ta= 25 ° C) 

Characteristic Symbol Test Condition 

Collector-Base Breakdown Voltage BVceo le= 1 OµA, le=O 
Collector-Emitter Breakdown Voltage BVeeo le=100µA, ls=O 
Collector Cutoff Current leso Ves=40V, le=O 
DC Current Gain hFE Vce=5V, lc=5mA 
Collector-Emitter Saturation Voltage Vee( sat) le= 1 OmA, le=0.5mA 
Current Gain-Bandwidth Product fr Vee=5mA, le= 1 OV 
Output Capacitance Cob Vee= 1 OV, le=O 

f=1.0MHz 
Input Off Voltage Vi( off) Vee=5V, le=100µA 
Input On Voltage Vi( on) Vee=0.2V, lc=5mA 
Input Resistor R1 
Resistor Ratio R1/R2 

Equivalent Circuit 
Collector (Output) 

Base (Input) --~...vv----,--1 

A, 

.__ __ -I Emitter (Gnd) 

=8SAMSUNG 
Electronics 

T0-92 

1 . Emitter 2. Collector 3. Base 

Min Typ Max Unit 

50 v 
50 v 

0.1 µA 
68 

0.3 v 
250 MHz 
3.7 pF 

0.5 v 
1.3 v 

3.2 4.7 6.2 KO 
0.09 0.1 0.11 
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KSR1101 NPN 'EPITAXIAL SILICON TRANSISTOR 

SWITCHING APPLICATION (Bias Resistor Built In) 
• Switching Circuit, Inverter, Interface circuit 

Driver circuit 
•Built in bias Resistor (R.=4.7KO R,=4.7KO) 
• Complement to KSR2101 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 50 v 
Collector-Emitter Voltage VcEo 50 v 
Emitter-Base Voltage VEBo 10 v 
Collector Current le 100 mA 
Collector Dissipation Pc 200 mW 
Junction Temperature Tj '150 oc 
Storage Temperature Tstg -55-150 oc 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol .Test Condition 

Collector-Base Breakdown Voltage BVcso lc=10µA,'IE=O 
Collector-Emitter Breakdown Voltage BVcEO le= 1 OOµA, ls=O 
Collector Cutoff Current lcso Vcs=40V, IE=O 
DC Current Gain hFE VcE=5V, le= 1 OmA 
Collector-Emitter Saturation Voltage VcE(sat) le= 1 OmA, l8 =0.5mA 
Current Gain-Bandwidth Product fr VcE=5mA, le= 1 OV 
Output Capacitan-.;e Cob Vea= 1 OV, IE=O 

f=1.0MHz 
Input Off Voltage Vi( off) VcE=5V, le= 1 OOµA 
Input On Voltage Vi( on) VcE=Q.3V, lc=20mA 
Input Resistor R, 
Resistor Ratio R,/R2 

Equivalent Circuit 

Collector (Output) 

R, 

Emitter (Gnd) 

=8SAMSUNG 
Electronics 

SOT-23 

1. Base 2. Emitter 3. Collector 

Min Typ Max Unit 

50 v 
50 v 

0.1 µA 
20 

0.3 v 
250 MHz 
3.7 pF 

0.5 v 
3 v 

3.2 4.7 6.2 KO 
0.9 1 1 .1 

Marking 
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KSR1101 NPN EPITAXIAL SILICON TRANSISTOR 

INPUT ON VOLTAGE DC CURRENT GAIN 
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KSR1102 NPN EPITAXIAL SILICON TRANSISTOR 

SWITCHING APPLICATION (Bias Resistor ~uilt In) 
• Switching Circuit, Inverter, Interface circuit 

Driver circuit · 
• Built in bias Resistor (R 1'=10KO, R2::;:10KQ) 

SOT-23 

. • Complement to KSR2102 · 

ABSOLUTE MAXIMUM·RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 50 v 
Collector-Emitter Voltage VcEO 50 v 
Emitter-Base Voltage VEBO 10 v 
Collector Current , le 100 mA 
Collector Dissipation Pc 200 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

1. Base 2. Emitter 3. Collector 

ELECTRICAL CHARACTERISTICS (Ta:::: 25 ° C) 

Characteristic Symbol Test Condition Min Typ Max Unit 

Collector-Base Breakdown Voltage BVcso le= 1 OµA, IE=O 50 v 
Collector-Emitter Breakdown Voltage .BVcEo le= 1 OOµA, ls=O 50 v 
Collector Cutoff Current lcso Ves=40V, IE=O 0.1 . µA 
DC Current Gain hFE VeE=5V, le=5m'A 30 
Collector-Emitter Saturation Voltage VeE(sat) le=10mA, ls=O.omA 0.3 v 
Current Gain-Bandwidth Product fr VeE=5mA, le= 1 OV 250 MHz 
Output Capacitance Cob Ves=1 OV, IE=O 3.7 pF 

I f=1.0MHz 
Input Off Voltage Vi( off) VeE=5V, le= 1 OOµA 0.5 v 
Input On VoltaQe Vi( on) VeE=0.3V, le=10mA 3 v 
Input Resistor R1 7 10 13 KO 
Resistor Ratio R1/R2 0.9 1 1 .1 

Equivalent Circuit Marking 
Collector (Output) 

R, 

,__., 

Emitter (Gnd) 

"" :xSAMSUNG 
•• Electronics . · 
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KSR1102 NPN EPITAXIAL SILICON TRANSISTOR 

INPUT ON VOLTAGE 
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KSR1103 NPN EPITAXIAL SILICON TRANSISTOR 

SWITCHING APPLICATION (Bias Resistor Built In) 
• Switching Circuit, Inverter, Interface circuit 

Driver circuit 
• Built in bias Resistor (R,=22K{l, R2=22KO) 
• Complement to KSR2103 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcao 50 v 
Collector-Emitter Voltage VcEo 50 v 
Emitter-Base Voltage VEBo 10 v 
Collector Current le 100 mA 
Collector Dissipation Pc 200 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

ELECTRICAL CHARACTERISTICS (Ta=25°C) 

Characteristic Symbol Test Condition 

Collector-Base Breakdown Voltage BVeao le=10µA, IE=O 
Collector-Emitter Breakdown Voltage BVeEo le= 1 OOµA, la=O 
Collector Cutoff Current leao Vea=40V, IE=O 
DC Current Gain hFE VeE=5V, le=5mA 
Collector-Emitter Saturation Voltage VeE(sat) le= 1 OmA, la=0.511'1A 
Current Gain-Bandwidth Product fr VeE=5mA, le= 1 OV 
Output Capacitance Cob Vea=1 OV, IE=O 

f=1.0MHz 
Input Off Voltage Vi( off) VcE=5V, le=100µA 
Input On Voltage Vi( on) VeE=0.3V, le=5mA 
Input Resistor A, 
Resistor Ratio R,/R2 

Equivalent Circuit 

Collector (Output) 

R, 

Base (lnput)o-----~.,,.,,_--r---1 

R, 

Emitter (Gnd) 

ex SAMSUNG ...... __ . _____ ._ - . 

SOT-23 

1. Base 2. Emitter 3. Collector 

Min Typ Max Unit 

50 v 
50 v 

0.1 µA 
56 

0.3 v 
250 MHz 
3.7 pF 

0.5 v 
3.0 v 

15 22 29 KO 
0.9 1 l.1 

Marki~g 
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KSR1103 NPN EPITAXIAL SILICON TRANSISTOR 
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KS_R1104 NPN EPITAXIAL SILICON "TRANSISTOR 

SWITCHING APPLICATION (Bias Resistor Built In) 
• Switching Circuit, Inverter, Interface circuit 

Driver circuit 
• Built in bias Resistor (R1=47KO, Ri=47KO') 
• Complement to KSR2104 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vceo 50 v 
Collector-Emitter Voltage Vern 50 v 
Emitter-Base Voltage Veeo 10 v 
Collector Current le 100 mA 
Collector Dissipation Pc 200 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

ELECTRICAL CHARACTERISTICS (Ta= 25 ° C) 

Characteristic Symbol Test Condition 

Collector-Base Breakdown Voltage BVceo le= 1 OµA, le=O 
Collector-Emitter Breakdown Voltage BVceo le= 1 OOµA, le=O 
Collector Cutoff Current lceo Vce=40V, le=O 
DC Current Gain hFE Vce=5V, lc=5mA 

. Collector-Emitter Saturation Voltage Vee( sat) lc=10mA, le=0.5mA 
Current Gain-Bandwidth Product fr Vce=5mA, le= 1 OV 
Output Capacitance Cob Vce=10V, le=O 

f=1.0MHz 
Input Off Voltage Vi( off) Vce=5V, lc=100µA 
Input On Voltage Vi(on) Vce=0.3V, lc=2mA 
Input Resistor R1 
Resistor Ratio R1/R2 

Equivalent Circuit 

Collector (Output) 

R, 

Emitter (Gnd) 

.. ' 

CK SAMSUNG 
•• Electronics 

SOT·23 

1. Base 2. Emitter 3. Collector 

Min Typ Max Unit 

50 v 
50 v 

0.1 µA 
68 

0.3 v 
250 MHz 
3.7 pF 

0.5 v 
3 v 

32 47 62 KO 
0.9 1 1.1 

Marking 
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KSR1104 NPN EPITAXIAL SILICON TRANSISTOR 
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KSRt105 NPN EPITAXIAL SILICON TRANSISTOR 

SWITCHING APPLICATION (Bias Resistor Built In) 

• Switching Circuit, Inverter, Interface circuit 
Driver circuit 

• Built in bias Resistor (R.=4.7KU, R2=10KO) 
• Complement to KSR2105 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

.. 
Characteristic Symbol Rating Unit 

Collector-Base Voltage Vc00 50 v 
Collector-Emitter Voltage VcEO 50 v 
Emitter-Base Voltage VEBO 10 v 
Collector Current (max) le 100 mA 
Collector Dissipation Pc 200 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tst.g -55-150 oc 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Condition 

Collector-Base Breakdown Voltage BVc00 lc=_1 OµA, IE=O 
Collector-Emitter Breakdown Voltage BVcEO lc=1 OOµA, 10=0 
Collector Cutoff Current lcso Vc0=40V, IE=O 
DC Current Gain hFE VcE=5V, lc=5mA 
Collector-Emitter Saturation Voltage VcE(sat) lc=10mA, 18 =0.5mA 
Output Capacitance Cob Vc0=1 OV, IE=O 

f=1MHz 
Current Gain-Bandwidth Product fr VcE= 1 OV, lc=5mA 
Input Off Voltage Vi( off) VcE=5V, lc=1 OOµA 
Input On Voltage Vi( on) VcE=0.3V, lc=20mA 
Input Resistor R, 
Resistor Ratio R,/R2 

Equivalent Circuit 

Collector (Output) 

R, 

Emitter (Gnd) 

c8SAMSUNG 
Electronics 

SOT-23 

1. Base 2. Emitter 3. Collector 

Min Typ Max Unit 

50 v 
50 v 

0.1 µA 
30 

0.3 v 
3.7 pF 

250 MHz 
0.3 v 

2.5 v 
32 4.7 6.2 KO 

0.42 0.47 0.52 

Marking 
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KSR1105 NPN EPITAXIAL SILICON TRANSISTOR 

DC CURRENT GAIN INPUT ON VOLTAGE 
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.. KSR1106 NPN EPITAXIAL SILICON TRANSISTOR 

SWITCHING APPLICATION (Bias Resistor Built In) 

• Switching Circuit, Inverter, Interface circuit 
Driver circuit 

• Built in bias Resistor (R,=10K0, R2=47KO) 
• Complement to KSR2106 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 50 ·v 
Collector-Emitter Voltage VqEO 50 v 
Emitter-Base Voltage VEBO 10 v 
Collector Current le 100 mA 
Collector Dissipation Pc 200 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

ELECTRICAL CHARACTERISTICS (Ta= 25 ° C) 

Characteristic Symbol Test Condition 

Collector-Base Breakdown Voltage BVcso le= 1 OµA, IE=O 
Collector-Emitter Breakdown Voltage BVcEO lc=100µA, ls=O 
Collector Cutoff Current lceo Vcs=40V, IE=O 
DC Current Gain hFE VcE=5V, lc=5mA 
Collector-Emitter Saturation Voltage VcE(sat) le= 1 OmA, ls=0.5mA 
Output Capacitance Cob Vce=1 OV, IE=O 

f=1MHz 
Current Gain-Bandwidth Product fr VcE=1 OV, lc=5mA 
Input Off Voltage Vi( off) V~E=5V, lc=100µA 
Input On Voltage Vi( on) VcE=0.3V, lc=1mA 
Input Resistor R, 
Resistor Ratio R1/R2 

Equivalent Circuit 

Collector (Output) 

R, 
Base ( lnput)1e>----_,.,.>JV-.--r----I 

R, 

Emitter (Gnd) 

=8SAMSUNG 
Electronics 

SOT-23 

1. Base 2. Emitter 3. Collector 

Min Typ Max Unit 

50 v 
50 v 

0.1 µA 
68 

0.3 v 
3.7 pF 

250 MHz 
0.3 v 

1.4 v 
7 10 13 KO 

0.19 0.21 0.24 

Marking 
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KSR1106 NPN EPITAXIAL SILICON TRANSISTOR 

INPUT ON VOLTAGE DC CURRENT GAIN 
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KSR1107 NPN EPITAXIAL. SILICON TRANSISTOR 

SWITCHING APPLICATION (Bias Resistor Built In) 

• Switching Circuit, Inverter, Interface circuit 
Dri~er circuit 

• Built in bias Resil;tor (R1=22!(0, R2=47KO) 
• Complement .to KSR2107 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 50 v 
Collector-Emitter Voltage VcEo 50 v 
Emitter-Base Voltage VEBO 10 v 
Collector Current le 100 mA 
Collector Dissipation Pc 200 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

ELECTRICAL CHARACTERISTICS (Ta= 25 ° C) 

Characteristic Symbol Test Condition 

Collector~Base Breakdown Voltage BVcso lc=10µA, IE=O 
Collector-Emitter Breakdown Voltage BVcEo le= 1 OOµA, ls=O 
Collector Cutoff Current lceo Vce=40V, IE=O 
DC Current Gain hFE Vce=5V, lc=5mA 
Collector-Emitter Saturation Voltage Vee( sat) lc=10mA, le=0.5mA 
Output Capacitance Cob Vce=1 OV, le=O 

f=1 MHz 
Current Gain-Bandwidth Product fr Vce=5mA, le= 1 OV 
Input Off Voltage Vi( off) Vce=5V, lc=1 OOµA 
Input On Voltage Vi{ on) Vce=0.3V, lc=2mA 
Input Resistor R1 
Resistor Ratio R1/R2 

Equivalent Circuit 

Collector (Output) 

R, 

Emitter (Gnd) 

c8SAMSUNG 
Electronics 

SOT-23 

1. Base 2. Emitter 3. Collector 

Min Typ Max Unit 

50 v 
50 v 

0.1 µA 
68 

0.3 v 
3.7 pF 

250 MHz 
0.4 v 

2.5 v 
15 22 29 KO 

0.42 0.47 0.52 

Marking 

326 



a: 

~ 
Ci) 
z 
~ 
1-
z 
0 
(.) 
:l 
Ci) 
~ 
c( 

a a: w 
z 
a. z 

.--... 
0 .... .... 
cc 
~ 

"' CJ 

100 

50 

30 

~ 10 
g 
... 
~ 
iii!: 

~ 
c 
.!!. 
> 

0.5 

0.3 

1-- t I 

II 

INPUT ON VOLTAGE 

VcE 0.3V 
R1 22K 
R2=47K 

z. 

y 

~ 

0.1 0.3 0.5 3 5 10 30 50 100 

10000 

5000 

3000 

1000 

ffi 500 

~ 300 
~ u 
~ 100 

~ 50 

5 3o 
u 
~ 
~ 10 

1 
0.1 0.3 

lc(mA), COLLECTOR CURRENT 

INPUT OFF VOLTAGE 

f 
VcE 5V-
R1=22K -----1 

I R2=47K--I 

t 
f 
I 
I 

I 
1 

0.5 0.7 0.9 1 .1 1.3 1.5 1.7 1.9 2 .1 

VdOFF)(V), INPUT OFF VOLTAGE 

DC CURRENT GAIN 

,:::1 111111111 111111111 l~iJ~I 
300

1 111111111 mmrmrn111 ~~ CJ100~ 

H ! !!!!!! I I 11111! I I 111111 

0.1 0.3 0.5 3 5 10 30 50 100 

lc(mA), COLLECTOR CURRENT 

· POWER DERATING 

320,......-..---..---..---..---...--....--...---. 

2801---+---+---+---+--+---+--+-~ 

z 240L--+--+--+--+---i--t----r--i 
0 

~ 
!!: 200 ..__'I<--_ 
~ 

~ 1sol--!-~J---+--+---t--i--i---i 
~ 
~ 
';f 

25 50 75 100 125 150 175 200 

T,(°C), AMBIENT TEMPERATURE 

C> 
2 
::> en 
:i 
~ 
qp 



KSR1108 NPN EPITAXIAL SILICON TRANSISTOR 

SWITCHING APPLICATION (Bias Resistor Built In) 
• Switching Circuit, Inverter, Interface circuit 

Drivdr circuit 
• Built in bias Resistor (R,=47KO, R2=22KO) 
• Comple~ent to KSR2108 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcao 50 v 
Collector-Emitter Voltage Vern 50 v 
Emitter-Base Voltage VEao 10 v 
Collector Current le 100 mA 
Collector Dissipation Pc 200 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Condition 

Collector-Base Br.eakdown Voltage BVcao le= 1 OµA, IE=O 
Collector-Emitter Breakdown Voltage BVern le= 1 OOµA, la=O 
Collector Cutoff Current lcao Vee=40V, IE=O 
DC Current Gain hFE VeE=5V, le=5mA 
Collector-Emitter Saturation Voltage VeE(sat) le= 1 OmA, le=0.5mA 
Current Gain-Bandwidth Product fr VcE=5mA, lc=10V 
Output Capacitance Cob Vee= 1 OV, IE=O 

f=1.0MHz 
Input .Off Voltage Vi( off) VeE=5V, le= 1 OOµA 
Input On Voltage Vi( on) VeE=0.3V, le=2mA 
Input Resistor R1 
Resistor Ratio R1/R2 

Equivalent Circuit 

Collector (Output) 

R, 

Emitter (Gnd) 

=ji~SUNG 

SOT-23 

1. Base 2. Emitter 3. Collector 

Min Typ Max Unit 

50 v 
50 v 

0.1 µA 
56 

0.3 v 
250 MHz 
3.7 pF 

0.8 v 
4 v 

32 47 62 KO 
1.9 2.1 2.4 

Marking 
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KSR1108 NPN EPITAXIAL SILICON TRANSISTOR 

INPUT ON VOLTAGE 

100 

Vee 0.3V 

50 R1 47K 
R2=22K 

30 

UJ 
CJ 

"' 10f--· t-. !::; 
0 
> 
I-
::i 
A. " ;!!'; ....... 
€ to- i 
c 
.!!. 
> 

0.5 

0.3 

0.1 0.3 0.5 3 5 10 30 50 100 

lc(mA), COLLECTOR CURRENT 

INPUT OFF VOLTAGE 

VcE=5V 
R,=47K 
R,=22K 

1000 

7 

l 
I- 500 

7 
7 

z 
w a: 

300 a: 
::i 
(..) 

a: 
0 
I-
(..) 

100 
~ 

7 

7 
~ 

0 
(..) 

;t 50 

.,;;, 

.Ji 30 

J 
10 

0 0.4 0.8 1.2 1.6 2.0 

V1(0FF) (V) INPUT OFF VOLT AGE 

=8SAM'SUNG 
Ele!?tronics 

DC CURRENT GAIN 

1000 

500 

300 

i...1-1-

v 
tY 

z 

~ 

i a 100 

8 
i 50 

r£-
7 

IZ 
30 

10 

320 

230 

z 240 
0 

~ - 200 

~ 
; 160 

~ 
• 120 

i 
- 80 

40 

1 3 5 10 30 50 100 

le (mA), COLLECTOR CURRENT 

POWER DERA TING 

·~ 

~ 
~ 

I'\. s 
25 50 75 100 125 150 

T.(°C), AMBIENT TEMPERATURE 

Vee 5V. l 
R,=47K 
R,=22K 

300 500 1000 

175 200 

329 

• 



KSR1109 NPN EPITAXIAL SILICON TRANSISTOR 

SWITCHING APPLICATION (Bias Resistor Built In) 

• Switching Circuit, Inverter, lnteFface circuit 
Driver circuit 

• Built in bias Resistor (R=4.7KO) 
• Complement to KSR2109 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 40 v 
Collector-Emitter Voltage VcEO 40 v 
Emitter-Base Voltage VEBo 5 v 
Collector Current le 100 mA 
Collector Dissipation Pc 200 mW 
Junction Temperature .Tj 150 oc 
Storage T eniperature Tstg -55-150 oc 

ELECTRICAL CHARACTERISTICS (Ta= 25 ° C) 

Characteristic Symbol Test Condition 

Collector-Base Breakdown Voltage BVceo le= 1 OOµA, le=O 
Collector-Emitter Breakdown Voltage BVceo le= 1 mA, le=O 
Collector Cutoff Current lcso Vce=30V, le=O 
DC Current Gain hFe Vce=5V, lc=1mA 
Collector-Emitter Saturation Voltage Vee( sat) lc=10mA, le=1mA 
Output Capacitance Cob Vce=10V, le=O 

f=1MHz 
Current Gain-Bandwidth Product fr Vce=10V, lc=5mA 
Input Resistor R 

· Equivalent Circuit 

Collector (Output) 

R 
Base (lnput)g----M,f+#-...,----1 

Emitter (Gnd) 

c8SAMSUNG 
Electronics 

I 

SOT-23 

1. Base 2. Emitter 3. Collector 

Min Typ Max Unit 

40 v 
40 v 

0.1 µA 
100 600 

0.3 v 
3.70 pF 

250 MHz 
3.2 4.7 6.2 KO 

Marking 
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Ill 

KSR1109 NPN EPITAXIAL SILICON TRANSISTOR 

DC CURRENT GAIN COLLECTOR-EMITTER SATURATION VOLTAGE 
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KSR1110 · NPN EPITAXIAL. SILICON TRANSISTOR 

SWITCHING APPLICATION (~ias Resist~r Built In) 

• Switching Circuit, Inverter, Interface circuit 
Driver circui~ 

• Built in bias Resistor (R=10K0.) 
• Complement to KSR2110 

ABSOLUTE MAXIMUM RATINGS (Ta:::25°C) 

Characteristic Symbol Rating Unit 
-.,,-

Collector-Base Voltage Vcso 40 v 
Collector-Emitter Voltage VcEO 40 v 
Emitter-Base Voltage VEao 5 v 
Collector Current le 100 mA 
Collector Dissipation Pc 200 mW 
Junction Temperature Tj 150 OG 
Storage Temperature Tstg _55..,..150 oc 

ELECTRICAL. CHARACTERISTICS (Ta= 25 °C) 

Characteristic Symbol · Test Condition 

Collector-Base Breakdown Voltage BVceo lc=1 OOµA, IE=O · 
Emitter-Emitter Breakdown Voltage BVcEo IE= 1 mA, le=O 
Collector Cutoff Current lceo Vce=30V, IE=O 
DC Current Gain hFE Vce=5V, le= 1 mA 
Collector-Emitter Saturation Voltage VcE(sat) lc=10mA, le=1mA 
Output Capacitance Cob Vee= 1 OV, IE=o 

f==1 MHz 
Current Gain-Bandwidth Product fr VcE=1 OV, lc=5mA 
Input Resistor R 

Equivalent Circuit 

Collector (Outp1;1t) 

R 
Base (lnput)~--4V\o,.,_--~ 

Emitter (Gnd) 

c8 SAMSUNG 
Electronics 

SOT-23 

1. Base 2. Emitter 3. Collector 

Min Typ Max Unit 

40 v 
40 v 

0.1 µA 
100 600 

0.3 v 
3.7 pF 

250 MHz 
7 10 13 KO 

Marking 
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KSR1111 NPN EPITAXIAL SILICON TRANSISTOR 

SWITCHING APPLICATION (Bias Resistor Built In) 

• Switching Circuit, Inverter, Interface circuit 
Dri~er circuit 

• Built in bias Resistor (R=22KO) 
• Complement to KSR2111 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 40 v 
Collector-Emitter Voltage VcEO 40 v 
Emitter-Base Voltage VEBO 5 v 
Collector Current le 100 mA 
Collector .Dissipation Pc 200 mW 
Junction Temperature Ti 150 oc 
Star.age Temperature Tstg -55-150 oc 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Condition 

Collector-Base Breakdown Voltage BVeeo le= 1 OOµA, IE=O 
Emitter-Emitter Breakdown Voltage BVeEo IE= 1 mA, ls=O 
Collector Cutoff Current leeo Ves=30V, IE=O 
DC Current Gain hFE Vee=5V, le= 1 mA 
Collector-Emitter Saturation Voltage Vee( sat) le=10mA, le=1mA 
Output Capacitance Cob Vee=10V, le=O 

f=1MHz 
Current Gain-Bandwidth Product fr Vee= 1 OV, le=5mA 
Input Resistor R 

Equivalent Circuit 

Collector (Output) 

R 

Base (lnput)10-----N-W---~ 

Emitter (Gnd) 

c8SAMSUNG 
Electronics 

SOT-23 

• 1. Base 2. Emitter 3. Collector 

Min Typ Max Unit 

40 v 
40 v 

0.1 µA 
100 600 

0.3 v 
3.7 pF 

250 MHz 
15 22 29 KO 

Marking 
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KSR1112 NPN EPITAXIAL SILICON TRANSISTOR 

SWITCHING APPLICATION (Bias Resistor Built In) 

• Switching Circuit, Inverter, Interface circuit 
Driver circuit 

• Built in bias Resistor (R=47KO) 
• Complement to KSR2112 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 40 v 
Collector-Emitter Voltage VcEO 40 v 
Emitter-Base Voltage VEso 5 v 
Collector Current le 100 mA 
Collector Dissipation Pc 200 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

ELECTRICAL CHARACTERISTICS (Ta= 25 ° C) 

Characteristic Symbol Test Condition 

Collector-Base Breakdown Voltage BVcso le= 1 OOµA, IE=O 
Emitter-Emitter Breakdown Voltage BVeEO IE=lmA, ls=O 
Collector Cutoff Current leso Ves=30V, IE=O 
DC Current Gain hFE VeE=5V, le= 1 mA 
Collector-Emitter Saturation Voltage VeE(sat) le=10mA, le=1mA 
Output Capacitance Cob Ves=1 OV, IE=O 

f=1 MHz 
Current Gain-Bandwidth Product fr VeE=10V, le=5mA 
Input Resistor R 

Equivalent Circuit 

Collector (Output) 

R 

Base (lnput)O---~W-----l 

Emitter (Gnd) 

=8SAMSUNG 
Electronics _ 

SOT-23 

1. Base 2. Emitter 3. Collector 

Min Typ Max Unit 

40 v 
40 v 

0.1 µA 
100 600 

0.3 v 
3.7 pF 

250 MHz 
32 47 62 KO 

Marking 
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KSR1113 NPN EPITAXIAL SILICON· TRANSISTOR 

SWITCHING APPLICATION (Bias Resistor Built In)· 

• Switching circuit, Inverter, Interface circuit Driver circuit SOT·23 

• Built in bias Resistor(R,= 2.2KH, R2=47KO) 
• Complement to KSR2113 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 50 v 
Collector-Emitter Voltage Vern 50 v 
Emitter-Base Voltage VEBO 10 v 
Collector Current le 100 mA 
Collector Dissipation Pc 300 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -:-55-150 oc 

1. Base 2. Emitter 3. Collector 

ELECTRICAL CHARACTERISTICS (Ta= 25 ° C) 

Characteristic Symbol Test Condition Min Typ Max Unit 

Collector-Base Breakdown Voltage BVeEo le= 1 OµA, IE=O 50 v 
Collector-Emitter Breakdown Voltage BVeEo le= 1 OOµA, le=O 50 v 
Collector Cutoff Current leeo Vee=40V, IE=O 0.1 µA 
DC Current Gain hFE VeE=5V, le=5mA 68 
Collector-Emitter Saturation Voltage VeE(sat) le=10mA, le=0.5mA 0.3 v 
Current Gain-Bandwidth Product fr VeE=5mA, le= 1 OV 250 MHz 
Output Capacitance Cob VcFJ= 1 OV, le=O 3.7 pF 

f=1.0MHz 
Input Off Voltage Vi( off) Vee=5V, le=1 OOµA 0.5 v 
Input On Voltage Vi( on) Vee=0.2V, le=5mA 1.1 v 
Input Resistor R, 1.5 2.2 2.9 KO 
Resistor Ratio R11R2 0.042 0.047 0.052 

Jc 

Equivalent Circuit Marking 
Collector (Output) 

R, 
Base (Input) __ __..""'u---.--i 

R, 

"----1 Emitter (Gnd) 

=8SAMSUNG 
Electronics 
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KSR1114 NPN EPITAXIAL SILICON TRANSISTOR 

SWITCHING APPLICATION (Bias Resistor Built In) 

• Switching circuit, Inverter. Interface circuit Driver circuit SOT-23 

• Built in bias Resistor(R, = 4.7Kfl, R2=47Kfl) 
• Complement to KSR2114 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 50 v 
Collector-Emitter Voltage Vern 50 v 
Emitter-Base Voltage VEBo 10 v 
Collector Current le 100 mA 
Collector Dissipation Pc 300 mW 
Junction Temperature Tj 150 cc 
Storage Temperature Tstg -55-150 cc 

1. Base 2. Emitter 3. Collector II 
ELECTRICAL CHARACTERISTICS (Ta= 25 ° C) 

Characteristic Symbol Test Condition Min Typ Max Unit 

Collector-Base Breakdown Voltage BVern le= 1 OµA, IE=O 50 v 
Collector-Emitter Breakdown Voltage BVern le= 1 OOµA, ls=O . 50 v 
Collector Cutoff Current leso Ves=40V, IE=O 0.1 µA 
DC Current Gain hFE VeE=5V, le=5mA 68 
Collector-Emitter Saturation Voltage VeE(sat) le=10mA, ls=0.5mA 0.3 v 
Current Gain-Bandwidth Product h VeE=5mA, le= 1 OV 250 MHz 
Output Capacitance Cob Ves= 1 OV, IE=O 3.7 pF 

f=1.0MHz 
Input Off Voltage Vi( off) VeE=5V, le= 1 OOµA 0.5 v 
Input On Voltage Vi( on) VeE=0.2V, le=5mA 1.3 v 
Input Resistor R1 3.2 4.7 6.2 KO 
Resistor Ratio R1/R2 0.09 0.1 0.11 

Equivalent Circuit Marking 
Collector (Output) 

R, 
Base (Input) --~~v-----.,---1 

R, 

,__ __ -4 Emitter (Gnd) 
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K$R1201 NPN EPITAXIAL SILICON TRANSISTOR 

SWITCHING APPLICATION (Bias Resistor Built In) 

• Switching circuit, Inverter, Interface circuit Driver circuit T0·92S 

• Built in bias Resistor (R.=4.7KO, R2=4.7KO) 
• Complement to KSR2201 

ABS()LUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Veso 50 v 
Collector-Emitter Voltage Veeo 50 v 
Emitter-Base Voltage VEBO 10 v 
Collector Current le 100 mA 
Collector Dissipation Pc 300 mW 
Junction Temperature Ti 150 oc 
Storage Temperature Tstg -55-150 oc 

1. Emiiter 2. Collector 3. Base 

ELECTRICAL CHARACTERISTICS (Ta=25°C) 

Characteristic Symbol Test Condition Min Typ Max Unit 

Collector-Base Breakdown Voltage BVeeo le=1 OµA IE=O 50 v 
Collector-Emitter Breakdown Voltage BVeEo le= 100µA, ls=O 50 v 
Collector Cutoff Current leso Ves=40V, IE=O 0.1 µA 
DC Current Gain hFE VeE=5V, le= 1 OmA 20 
Collector-Emitter Saturation Voltage VeE(sat) le= 1 OmA, ls=0.5mA 0.3 v 
Current Gain-Bandwidth Product fr VeE=5mA, le=1 OV 250 MHz 
Output Capacitance Cob Ves= 1 OV, IE=O 3.7 pF 

f=1.0MHz 
Input Off Voltage Vi( off) VeE=5V, le= 1 OOµA 0.5 v 
Input On Voltage Vi( on) VeE=0.3V, le=20mA 3 v 
Input Resistor R, 3.2 4.7 6.2 KO 
Resistor Ratio R1/R2 0.9 1 1.1 

eoc, 

Equivalent Circuit 

Collector (Output) 

Base (Input) 

A, 

Emitter (Gnd) 

···SAMSUNG · qs Electronics 
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KSR1201 NPN EPITAXIAL SILICON TRANSISTOR 

INPUT ON VOLTAGE 
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KSR1202 NPN EPITAXIAL SILICON TRANSISTOR 

SWITCHING APPLICATION (Bias Resistor Built In) 

• Switching circuit, Inverter, Interface circuit Driver circuit 
T0-925 

• Built in bias Resistor (R 1 =10KO, R2=10KO) 
• Complement to KSR2202 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

T 
Characteristic Symbol Rating Unit 

Collector-Base Voltage Veso 50 v 
Collector-Emitter Voltage VeEO 50 v 
Emitter-Base Voltage VEBO 10 v 
Collector Current le 100 mA 
Collector Dissipation Pc 300 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

1. Emiiter ·2. Collector 3. Base 

ELECTRICAL CHARACTERISTICS (Ta= 25 ° C) 

Characteristic Symbol Test Condition Min Typ Max Unit 

Collector-Base Breakdown Voltage BVeeo le= 1 OµA, le=O 50 v 
Collector-Emitter Breakdown Voltage BVeeo le=1 OOµA, ls=O 50 v 
Collector Cutoff Current leeo Vee=40V, le=O 0.1 µA 
DC Current Gain hFE Vee=5V, le=5mA 30 
Collector-Emitter Saturation Voltage Vee( sat) le= 1 OmA, le=0.5mA 0.3 v 
Current Gain-Bandwidth Product fr Vce=5mA, le= 1 OV 250 MHz 
Output Capacitance Cob Ves= 1 OV, le=O 3.7 pF 

f=1.0MHz 
Input Off Voltage Vi( off) Vee=5V, le= 1 OOµA 0.5 v 
Input On Voltage Vi( on) VeE=0.3V, le=10mA 3 v 
Input Resistor R1 7 10 13 KO 
Resistor Ratio R1/R2 0.9 1 1.1 

Equivalent Circuit 

Collector (Output) 

R, 
Base (lnput)---'\A;~-r--i 

R, 

Emitter (Gnd) 

=8SANISUNG 
Electronics 
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KSR1202 NPN EPITAXIAL SILICON TRANSISTOR 

INPUT ON VOLTAGE 
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KSR1203 NPN EPITAXIAL SILICON TRANSISTOR 

SWITCHING APPLICATION (Bias Resistor Built In) 

• Switching circuit, Inverter, Interface circuit Driver circuit 
•Built in bias Resistor(R 1 =22KO, R2=22KO) 
• Complement ~o KSR2203 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Cl:laracteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 50 v 
Collector-qmitter Voltage VcEO 50 v 
Emitter-B.ase Voltage VEBo 10 v 
Collector Current le 100 mA 
Collector Dissipation Pc 300 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Condition 

Collector-Base Breakdown Voltage BVcEo le= 1 OµA, IE=O 
Collector-Emitter Breakdown Voltage BVcrn le= 1 OOµA, le=O 
Collector Cutoff Current lceo Vce=40V, IE=O 
DC Cwrent Gain hFE VcE=5V, lc=5mA 
Collector-Emitter Saturation Voltage VcE(sat) lc=10mA, le=0.5mA 
Current Gain-Bandwidth Product fr VcE=5mA, lc=1 OV 
Output Capacitance Cob Vee= 1 OV, IE=O 

f=1.0MHz 
Input Off Voltage Vi( off) VcE=5V, lc=100µA 
Input On Voltage Vi( on), VcE=0.3V, lc=5mA 
lnpl!t Resistor R, 
Resistor Ratio R,/R2 

Equivalent Circuit 

Collector (Output) 

R, 

Base (Input) --~"""V"'----r--1 

R, 

'-----t Emitter (Gnd) 

c8SAl\llSUNG 
: · · E;lec~ronics . 

T0·92S 

1. Emiiter 2. Collector 3. Base 

Min Typ Max Unit 

50 v 
50 v 

0.1 µA 
56 

0.3 v 
250 MHz 
3.7 pF 

0.5 v 
3.0 v 

15 22 29 KO 
0.9 1 1 .1 
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KSR1204 NPN EPITAXIAL SILICON TRANSISTOR 

SWITCHING APPLICATION (Bias Resistor Built In) 

• Switching circuit, Inverter, Interface circuit Drive.r circuit T0-925 

• Built in bias Resistor(R,=47KO, R2::=47KO) 
• Complement to KSR2204 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 50 v 
Collector-Emitter Voltage VcEO 50 v 
Emitter-Base Voltage VEBo 10 v 
Collector Currer;it le 100 mA 
Collector Dissipation Pc 300 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

1. Emiiter 2. Collector 3. Base 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Condition Min Typ Max Unit 

Collector-Base Breakdown Voltage BVeeo le= 1 OµA, le=O 50 v 
Collector-Emitter Breakdown Voltage BVeEO le= 1 OOµA, le=O 50 v 
Collector Cutoff Current leeo Ves=40V, le=O 0.1 µA 
DC Current Gain hFE Vee=5V, le=5mA 68 
Collector-Emitter Saturation Voltage Vee( sat) le=1 OmA, le=0.5mA 0.3 v 
Current Gain-Bandwidth Product fr Vee=5mA, le= 1 OV 250 MHz 
Output Capacitance Cob Ves= 1 OV, le=O 3.7 pF 

f=1.0MHz 
Input Off Voltage Vi( off) Vee=5V, k= 1 OOµA 0.5 v 
Input On Voltage Vi( on) Vee=0.3V, le=2mA 3 v 
Input Resistor R1 32 47 62 ' KO 
Resistor Ratio R1/R2 0.9 1 1.1 

Equivalent Circuit 
Collector (Output) 

R, 
Base (Input) __ _..""""'v----,--i 

R, 

,__ __ -I Emitter (Gnd) 

•• ex SAMSUNG 
·~ ~.cm:.mic~ · · : 
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KSR1204 NPN EPITAXIAL SILICON TRANSISTOR 

INPUT ON VOLTAGE 
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KSR1205 NPN EPITAXIAL SILICON TRANSISTOR 

SWITCHING APPLICATION (Bias Resistor Built In) 

• Sw1tching Circuit, Inverter, Interface circuit 
Driver circuit 

• Built in bias Resistor (R,=4.7KO, R2=10KO) 
• Complement to KSR2205 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 
I 

Collector-Base Voltage Vcao 50 v 
Collector-Emitter Voltage Vern 50 v 
Emitter-Base Voltage VEao 10 v 
Collector Current le 100 mA 
Collector Dissipation Pc 300 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

ELECTRICAL CHARACTERISTICS (Ta=25°C) 

Characteristic Symbol Test Condition 

Collector-Base Breakdown Voltage BVcEo lc=10µA, IE=O 
Collector-Emitter Breakdown Voltage BVcrn lc=1 OOµA, le=O 
Collector Cutoff Current lcao Vca=40V, IE=O 
DC Current Gain hFE VcE=5V, lc=5mA 
Colle_ctor-Emitter Saturation Voltage VcE(sat) lc=1 OmA, la=0.5mA 
Output Capacitance Cob Vce=1 OV, IE=O 

f=1 MHz 
Current Gain-Bandwidth Product fr VcE=1 OV, lc=5mA 
Input Off Voltage Vi( off) VcE=5V, lc=100µA 
Input On Voltage Vi( on) VcE=0.3V, lc=20mA 
Input Resistor R1 
Resistor Ratio R1/R2 

Equivalent Circuit 

Collector (Output) 

R, 

Emitter (Gnd) 

=8SAMSUNG 
Electronics 

T0-92$ 

1. Emiiter 2. Collector 3. Base 

Min Typ Max Unit 

50 v 
50 v 

0.1 µA 
30 

0.3 v 
3.7 pF 

250 MHz 
0.3 v 

2.5 v 
32 4.7 6.2 KO 

0.42 0.47 0.52 
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KSR1205 NPN EPITAXIAL SILICON TRANSISTOR 

INPUT ON VOLTAGE 
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KSR1206 NPN EPITAXIAL SILICON TRANSISTOR 

SWITCHING APPLICATION (Bias R~si$tor Bui!t In) 

• Switching Circuit, Inverter, Interface circuit 
Driver circuit 

• Built in bias Resistor (R,=10KO, R2=47KO) 
• Complement to KSR2206 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Ra~ing Unit 

Collector-Base Voltage Vcso 50 v 
Collector-Emitter Voltage VcEo 50 v 
Emitter-Base Voltage VEBO 10 v 
Collector Current le 100 mA 
Collector Dissipation Pc 300 mW 
Junction Ternperature Tj 150 oc 
Storage Temperature Tstg -55_-150 oc 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic 

Collector-Base Breakdown Voltage 
Collector-Emitter Breakdown Voltage 
Collector Cutoff Current 
DC Current Gain 
Collector-Emitter Saturation Voltage 
Output Capacitance 

Current Gain-Bandwidth Product 
Input Off Voltage 
Input On Voltage 
Input Resistor 
Resistor Ratio 

Equivalent Circuit 

R, 

···SAMSUNG qs .. 
Electronics 

Symbol Test Condition 

BVeEO le= 1 OµA, IE=O 
BVeEo le=100µA, ls=O 
leeo Vee=40V, IE=O 
hFE VeE=5V, le=5mA 
VeE(sat) le= 1 OmA, le=0.5mA 
Cob Vce=1 OV, IE=O 

f=1.MHz 
fr VeE=10V, le=5mA 
Vi( off) Vee=5V, le=100µA 
Vi( on) VeE=0.3V, 1¢= 1 mA 
R1 
R1/R2 

Collec·tor (Output) 

Emitter (Gnd) 

1. Emiiter 2. Collector 3. Base 

Min Typ Max Unit 

50 v 
50 v 

0.1 µA 
68 

0.3 v 
3.7 pF 

250 MHz 
0.3 v 

1.4 v 
7 10 13 KO 

0.19 0.21 0.24 
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KSR1206 NPN EPITAXIAL SILICON TRANSISTOR 

INPUT ON VOLTAGE DC CURRENT GAIN 
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KSR1207 NPN EPITAXIAL SILICON TRANSISTOR 

SWITCHING APPLICATION (Bias Resistor Built In) 

• Switching Circuit, Inverter, Interface circuit 
Driver circuit 

• Built in bias Resistor (R,=22KO, Rz=47KO) 
• Complement to KSR2207 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 50 v 
Collector-Emitter Voltage VcEo 50 v 
Emitter-Base Voltage VEBO 10 v 
Collector Current le 100 mA 
Collector Dissipation Pc 300 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Condition 

Collector-Base Breakdown Voltage BVeEo le= 1 OµA, IE=O 
Collector-Emitter Breakdown Voltage BVcEO le= 1 OOµA, ls=O 
Collector Cutoff Current leeo Vee=40V, IE=O 
DC Current Gain hFE Vee=5V, le=5mA 
Collector-Emitter Saturation Voltage VeE(sat) ·le= 1 OmA, le=0.5mA 
Output Capacitance Cob Vee= 1 OV, IE=O 

f=1MHz 
Current Gain-Bandwidth Product fr Vee=5mA, le=10V 
Input Off Voltage Vi( off) Vce=5V, le=1 OOµA 
Input On Voltage Vi(on) Vee=0.3V, lc=2mA 
Input Resistor R1 
Resistor Ratio R,/R2 

Equivalent Circuit 

Collector (Output) 

A, 

Emitter (Gnd) 

=8~~SUNG 

T0-92S 

1. Emitter 2. Collector 3. Base 

Min Typ Max Unit 

50 v 
50 v 

0.1 µA 
68 

0.3 v 
3.7 pF 

250 MHz 
0.4 v 

2.5 v 
15 22 29 KO 

0.42 0.47 0.52 
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KSR1207 NPN EPITAXIAL SILICON TRANSISTOR 
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KSR1208 NPN EPITAXIAL SILICON, TRANSISTOR 

SWITCHING APPLICATION (Bias Resistor Built In) 

• Switching circuit, Inverter, Interface circuit Driver circuit 
•.Built in bias Resistor (R1 =47KO, R2 =22KO) 
• Complement to KSR2208 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vceo 50 v 
Collector-Emitter Voltage VcEo 50 v 
Emitter-Base Voltage Veeo 10 v 
Collector Current le 100 mA 
Collector Dissipation Pc 300 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

ELECTRICAL CHARACTERISTICS (Ta= 25 ° C) 

Characteristic Symbol Test Condition 

r. 
1 Collector-Base Br.eakdown Voltage BVeEo le= 1 OµA, IE=O 

Collector-Emitter Breakdown Voltage BVcEo le= 1 OOµA, le=O 
Collector Cutoff Current leeo Vee=40V, IE=O 
DC Current Gain hFE VeE=5V, lc=5mA 
Collector-Emitter Saturation Voltage VeE(sat) le= 1 OmA, le=0.5mA 
Current Gain-Bandwidth Product fr VeE=5mA, le=10V 
Output Capacitance Cob Vee=10V, IE=O 

f=1.0MHz 
Input Off Voltage Vi(off) VeE=5V, le= 1 OOµA 
Input On Voltage Vi(on) VeE=0.3V, le=2mA 
Input Resistor R1 
Resistor Ratio R1/R2 

Equivalent Circuit 
Collector (Outputl 

A, 
Base (Input) ---"""'V"---ir---1 

A, 

----t Emitter (Gnd) 

c8~~~SUNG 

T0-92S 

1. Emiiter 2. Collector 3. Base 

Min Typ Max Unit 

50 v 
50 v 

0.1 µA 
56 

0.3 v 
250 MHz 
3.7 pF 

0.8 
I. v 

·, 
4 v 

32 47 62 KO 
1.9 2.1 2.4 
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KSR1208 NPN EPITAXIAL SILICON TRANSISTOR 

INPUT ON VOLTAGE 
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KSR1209 NPN EPITAXIAL SILICON TRANSISTOR 

SWITCHING APPLICATION (Bias_ Resistor Built In) 

• Switching Circuit, Inverter, Interface circuit 
Driver circuit ' 

• Built in bias Resistor (R=4.7KO) 
• Complement to KSR2209 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 40 v 
Collector-Emitter Voltage Vceo 40 v 
Emitter-Base Voltage VEBO 5 v 
Collector Current le 100 mA 
Collector Dissipation . Pc 300 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

ELECTRICAL CHARACTERISTICS (Ta= 25 ° C) 

Characteristic Symbol Test Condition 

Collector-Base Breakdown Voltage BVeeo le=1 OOµA, le=O 
Collector-Emitter Breakdown Voltage BVeeo le= 1 mA, le=O 
Collector Cutoff Current leeo Vee=30V, le=O 
DC Current Gain hFE Vee=5V, le= 1 mA 
Collector-Emitter Saturation Voltage· Vee( sat) le=10mA, ls=1mA 
Output Capacitance Cob Vea=1 OV, le=O 

f=1MHz 
Current Gain-Bandwidth Product fr Vee=10V, le=5mA 
Input Resistor R 

Equivalent Circuit 

Collector (Output) 

Emitter (Gnd) 

c8SAMSUNG 
Electronics 

T0·92S 

1. Emiiter 2. Collector 3. Base 

Min Typ Max Unit 

40 v 
40 v 

0.1 µA 
100 600 

0.3 v 
3.70 pF 

250 MHz 
3.2 4.7 6.2 KQ 
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KSR1209 NPN EPITAXIAL SILICON TRANSISTOR 

DC CURRENT GAIN 
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KSR1210 NPN EPITAXIAL SILICON TRANSISTOR 

SWITCHING APPLICATION (Bias Resistor Built In) 

• Switching Circuit, Inverter, Interface .circuit 
Driver circuit 

• Built in bias Resistor (R=10K0) 
• Complement to KSR221 o 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 40 v 
Collector-Emitter Voltage VcEO 40 v 
Emitter-Base Voltage VEso 5 v 
Collector Current le 100 mA 
Collector Dissipation Pc 300 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

ELECTRICAL CHARACTERISTICS (Ta= 25 °C) 

Characteristic Symbol Test Condition 

Collector-Base Breakdown Voltage BVeeo le= 1 OOµA, IE=O 
Emitter-Emitter Breakdown Voltage BVeEo IE=1 mA, le=O 
Collector Cutoff Current leeo Vee=30V, IE=O 
DC Current Gain hFE VeE=5V, le= 1 mA 
Collector-Emitter Saturation Voltage VeE(sat) le= 1 OmA, le= 1 mA 
Output Capacitance Cob Vee=10V, IE=O 

f=1MHz 
Current Gain-Bandwidth Product fr VeE=10V, le=5mA 
Input Resistor R 

Equivalent Circuit 

Collector (Output) 

Emitter (Gnd) 

c8SAMSUNG 
Electronics 

T0·92S 

1. Emiiter 2. Collector 3. Base 

Min Typ Max Unit 

40 v 
40 v 

0.1 µA 
100 600 

0.3 v 
3.7 pF 

250 MHz 
7 10 13 KO 
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KSR1210 NPN EPITAXIAL SILICON TRANSISTOR 

DC CURRENT GAIN COLLECTOR-EMITTER SATURATION VOLTAGE 
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KSR1211 NPN .. EPITAXIAL SILICON TRANSISTOR 

SWITCHING APPLICATION (Bias Resistor Built In) 

• Switching Circuit, . Inverter, Interface circuit 
Driver circuit 

• Built in bias Resistor (R=22KU) 
• Complement to KSR2211 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic .symbol Rating Unit 

Collector-Base· Voltage Vcso 40 v 
Collector-Emitter Voltage Vern 40 v 
Emitter-Base Voltage VEBO 5 v 
Collector Current le 100 mA 
Collector Dissipation Pc 300 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

ELECTRICAL CHARACTERISTICS (Ta=25°C) 

Characteristic Symbol Test Condition 

Collector-Base Breakdown Voltage BVeeo le= 1 OOµA, IE=O 
Emitter-Emitter Breakdown Voltage BVeEo IE= 1 mA, le=O 
Collector Cutoff Current leeo Vee=30V, IE=O 
DC Current Gain hFE VeE=5V, le=1mA 
Collector-Emitter Saturation Voltage VeE{sat) le= 1 OmA, le= 1 mA 
Output Capacitance Cob Vee=10V, IE=O 

f=1MHz 
Current Gain-Bandwidth Product fr VeE=10V, le=5mA 
Input Resistor R 

Equivalent Circuit 

Collector (Output) 

R 
Base (lnput)O ,...... 

Emitter (Gnd) 

c8SAMSUNG 
S::l.o.r+rnni,...~ 

T0-92S 

1. Emiiter 2. Collector 3. Base 

Min Typ Max Unit 

40 v 
40 v 

0.1 µA 
100 600 

0.3 v 
3.7 pF 

250 MHz 
15 22 29 KO 
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KSR1212 NPN EPITAXIAL SILICON TRANSISTOR 

SWITCHING APPLICATION (Bias Resistor Built In) 

• Switching Circuit, Inverter, Interface circuit 
Driver circuit 

• Built in bias Resistor (R=47KO) 
• Complement to KSR2212 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 40 v 
Collector-Emitter Voltage Vern 40 v 
Emitter-Base Voltage VEBO 5 v 
Collector Current le 100 mA 
Collector Dissipation Pc 300 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55.;..150 oc 

ELECTRICAL CHARACTERISTICS (Ta= 25 °C) 

Characteristic 

Collector-Base Breakdown Voltage 
Emitter-Emitter Breakdown Voltage 
Collector Cutoff Current 
DC Current Gain 
Collector-Emitter Saturation Voltage 
Output Capacitance 

Current Gain-Bandwidth Product 
Input Resistor 

Equivalent Circuit 

R 
Base (lnput)(;J----#Vl.>N---~ 

•• •••SAMSUNG "C) _ 

Symbol Test Condition 

BVeso le= 1 OOµA, le=O 
BVeeo le= 1 mA, ls=O 
leso Ves=30V, le=O 
hFe Vee=5V, le= 1 mA 
Vee( sat) le=10mA, ls=1mA 
Cob Ves=1 OV, le=C' 

f=1 MHz 

fr Vee= 1 OV, le=5mA 
R 

Collector (Output) 

Emitter (Gnd) 

T0-925 

1. Emiiter 2. Collector 3. Base 

Min Typ Max Unit 

40 v 
40 v 

0.1 µA 
100 600 

0.3 v 
3.7 pF 

250 MHz 
32 47 62 KO 

I 



KSR1213 NPN EPITAXIAL SILICON TRANSISTOR 

SWITCHING APPLICATION (Bias sistor Built In) 

• Switching circuit, Inverter. Interface circuit Driver circuit T0·92S 

• Built in bias Resistor(R, = 2.2K1l, Ri=47KO) 
• Complement to KSR2213 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic . Symbol Rating Unit 

Collector-Base Voltage Vcso 50 v 
Collector-Emitter Voltage Vern 50 v 
Emitter-Base Voltage VEBO 10 v 
Collector Current le 100 mA 
Collector Dissipation Pc 300 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

1 . Emiiter 2. Collector 3. Base 

ELECTRICAL CHARACTERISTICS (Ta= 25 ° C) 

Characteristic Symbol Test Condition Min Typ Max Unit 

Collector-Base Breakdown Voltage BVcEO le= 1 OµA, IE=O 50 v 
Collector-Emitter Breakdown Voltage BVcEO le= 1 OOµA, ls=O 50 v 
Collector Cutoff Current lceo Vce=40V, IE=O 0.1 µA 
DC Current Gain hFE VcE=5V, lc=5mA 68 
Collector-Emitter Saturation Voltage VcE(sat) lc=10mA, le=0.5mA 0.3 v 
Current Gain-Bandwidth Product fr VcE=5mA, lc=1 OV 250 MHz 
Output Capacitance Cob Vce=1 OV, IE=O 3.7 pF 

f=1.0MHz 
Input Off. Voltage Vi( off) VcE=5V, lc=1 OOµA 0.5 v 
Input On Voltage Vi( on) VcE=0.2V, lc=5mA 1.1 v 
Input Resistor R1 1.5 2.2 2.9 KO 
Resistor Ratio R1/R2 0.042 0.047 0.052 

Equivalent Circuit 
Collector (Output) 

Base (Input) ----"""'v---,---t 

A, 

'-----1 Emitter (Gnd) 
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KSR1214 NPN EPITAXIAL SILICON TRANSISTOR 

SWITCHING APPLICATION (Bias Resistor Built In) 

• Switching circuit, Inverter. Interface circuit Driver circuit T0·92S 

• Built in bias Resistor(R, = 4.7K!l, R,=47K!l) 
• Complement to KSR2214 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 50 v 
Collector-Emitter Voltage Vern 50 v 
Emitter-Base Voltage VEBo 10 v 
Collector Current le 100 mA 
Collector Dissipation Pc 300 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

1. Emiiter 2. Collector 3. Base II 
ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Condition Min Typ Max Unit 

Collector-Base Breakdown Voltage BVern le= 1 OµA, IE=O 50 v 
Collector-Emitter Breakdown Voltage BVeEo le= 1 OOµA, ls=O 50 v 
Collector Cutoff Current lcso Vca=40V, IE=O 0.1 µA 
DC Current Gairi hFE VeE=5V, le=5mA 68 
Collector-Emitter Saturation Voltage VeE(sat) le= 1 OmA, la=0.5mA 0.3 v 
Current Gain-Bandwidth Product fr VeE=5mA, le=1 OV 250 MHz 
Output Capacitance Cob Vea=10V, IE=O 3.7 pF 

f=1.0MHz 
Input Off Voltage Vi( off) VeE=5V, le= 1 OOµA 0.5 v 
Input On Voltage Vi( on) VeE=O 2V, le=5mA 1.3 v 
Input Resistor R1 3.2 4.7 6.2 KO 
Resistor Ratio R1/R2 0.09 0.1 0.11 

Equivalent Circuit 
Collector (Output) 

Base (Input) ---.vvv---i-"'"1 

R, 

'-----t Emitter (Gnd) 
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KSR2001 PNP EPITAXIAL SILICON TRANSISTOR 

SWITCHING APPLICATION (Bias Resistor Built In) 

• Switching circuit, Inverter, Interface circuit Driver circuit 
•Built in bias Resistor(R,=4.7KO,R 2 =4.7KO) 
• Complement to KSR1001 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso -50 v 
Collector-Emitter Voltage Vern -50 v 
Emitter-Base Voltage VEBO -10 v 
Collector Current le -100 mA 
Collector Dissipation Pc 300 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-15_0 oc 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Condition 

Collector-Base Breakdown Voltage BVceo le= -1 OµA, IE=O 
Collector-Emitter Breakdown Voltage BVcrn le= -1 OOµA, ls=O 
Collector Cutoff Current lcso Vee= -40V, IE=O 
DC Current Gain hFE VcE=-5V, lc=-10mA 
Collector-Emitter Saturation Voltage VcE(sat) lc=-10mA, ls=-0.5mA 
Current Gain-Bandwidth Product fr VcE=-5mA, lc=-10V 
Output Capacitance Cob Vce=-10V, IE=O 

f=1.0MHz 
Input Off Voltage Vi( off) VcE=-5V, lc=-100µA 
Input On Voltage Vi( on) VcE=-0.3V, lc=-20mA 
Input Resistor R1 
Resistor Ratio R1/R2 . 

Equivalent Circuit 
Collector (Output) 

R, 

Base (Input) ----"'"""U----.--t 

R, 

'-----t Emitter (Gnd) 

c8SAMSUNG 
Electronics · 

T0-92 

t. Emitter 2. Collector 3. Base 

Min Typ Max Unit 

-50 v 
-50 v 

-0.1 µA 
20 

-0.3 v 
200 MHz 
5.5 pF 

-0.5 v 
-3 v 

3.2 4.7 6.2 KO 
0.9 1 1. 1 
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KSR2001 PNP EPITAXIAL SILICON TRA~ 
DC CURRENT GAIN 

INPUT ON VOLTAGE 

-100 
VcE=5V 

1000 

-50 
R,=4.7K 

-3C 

VcE -0.3V 
R1-4.7K 

l----l--+-+++H-1+--+-+-+-1+1+1-1----1- R
2
=4. 7K 500 R,=4.7K 

w 
CJ 

"' -10 ~· ~ 
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> ... -5 
::::> 

~ -3 

~ 
i -1 

> 
-0.5 

-03 

-0.1 -0.3 -1 -3 -5 -10 -30 -50 -100 

1000 

~ I 500 
w 
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1 VcE=5V 
R,.,4.7K 

_.I._ R,a4.7K 

1 
~ 

J 
0.8 1.2 1.6 2.0 

V,(OFF) (V) INPUT OFF VOLTAGE 

c8SAMSUNG 
S:l,a,,..trnnil'C!: 

z 300 
:c 
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~ z w 
a: 
a: 
B 100 

0 
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50 

30 

10 

v Y"' 
[/ 

ti 
l7 

17 
7 

17 

3 5 10 50 1 00 300 500 1000 

lc(mA) COLLECTOR CURRENT 

POWER DERATING 

~ 30Cl--•f\--+--t---t---+--+---+----t 

~ 
~ 2501--+-~""'~--1---+---l----l---+---t 

jg \. 
iS '" 
~ 200 \ 

~ 150 !'\: 
~ 1001---+---1-~-+-----'"""'...+----+---i--r-----1 

501--+---1----1---1\.-1--J.__-l-----1---+----4 

=s I 
25 50 75 100 125 150 175 200 

T .(°C), AMBIENT TEMPERATURE 

I 
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PNP EPITAXIAL SILICON TRANSISTOR 

SWITCHING APPLICATION (Bias Resistor Built In) 

• Switching circuit, Inverter, Interface circuit Driver circuit 
•Built in bias Reslstor(R,=10KO, R2=10KO) 
• Compleme·nt to KSR1002 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vceo -50 v 
Collector-Emitter Voltage VcEo -50 v 
Emitter-Base Voltage VEeo -10 v 
Collector Current le -100 mA 
Collector Dissipation Pc 300 mW 
Junction Temperature Tj 150 :oc 
Storage T ernperature Tstg -55-150 oc 

ELECTRICAL CHARACTERISTICS (Ta=25°C) 

Characteristic Symbol Test Condition 

Collector-Base Breakdown Voltage BVceo lc=-10µA, IE=O 
Collector-Emitter Breakdown Voltage BVcEo le= -1 OOµA, le=O 
Collector Cutoff Current lceo Vee= -40V, IE=O 
DC Current Gain hFE VcE= -5V, le= -5mA 
Collector-Emitter Saturation Voltage VcE(sat) lc=-1 OmA, le=-0.5mA 
Current Gain-Bandwidth Product fr VcE=-5mA, lc=-1 OV 
Output Capacitance Cob Vee= -1 OV, le=O 

f=1.0MHz 
Input Off Voltage Vi( off) VcE=-5V, lc=::=-100µA 
Input On Voltage Vi( On) Vq:= -0.3V, lc=-1 OmA 
Input Resistor R1 .. 
Resistor Ratio R1/R2 

Equivalent Circuit 
Collector (Output) 

R, 
Base (Input) ----""VVV---w--1 

R, 

Emitter (Gnd) 

c8SAMSUNG 
Electronics · 

1. Emitter 2. Base 3. Collector 

Min Typ Max Unit 

-50 v 
-50 v 

-0.1 µA 
30 

-0.3 v 
200 MHz 
5.5 pF 

-0.5 v 
-3 v 

7 10 13 KO 
0.9 1 1.1 
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1'1 II 

! KSR2002 PNP EPITAXIAL SILICON TRANSISTOR 

..... 
~ 
w 
a: 
::i 
(..) 

a: 
0 ..... 
(..) 
w 
...I 
...I 
0 
(..) 

l 

LU 
Cl er: 
~ 
0 
> ... 
:::> 
IL 
3!: 

~ 
i 
> 

-100 

-50 

-3C 

-10 

-5 

-3 

-1 

-0.5 

-0.3 

INPUT ON VOLTAGE 

Vee 0~~3V A1=10K 
t---+--+-++++++1---+--1-+-~-l-l-l--R2= 101< 

1--· 

-o.1-....... _-=o~.3~ ......... _..,.1 _...__.,.3 .... _ .... 5 .......... _"'"1'-o-"'---31..0.1..-.1..51.10 ..1._.u1 oo 

lc(mA), COLLECTOR CURRENT 

INPUT OFF VOLT AGE 

Vce=5V 

l 
R,=10K 
R,=10Kj 1000 

rT 

..i 

1 I 
I 

I 

500 

300 

100 

50 

30 

0 
0.4 0.8 1.2 1.6 2.0 

V1(0FF) (V) INPUT OFF VOLTAGE 

=8SAMSUNG 
Electronics 

DC CURRENT GAIN 

1000 :::-==.:=.:~:~:.::===::-=:.:.::;::;;:==:=:-V-ce_=_5....,V 
t---+-+-+-i'-l++H--+--+·+ t---+--1 R,=10K 

500 t----+--+-+-+++-+-++--+--+-+ 4-++-H+---+-+ R, = 1 OK 

300t-----+---+-+-+-++-+++--+--+--+-t-++-H+---+--+-l~f++H 

10 30 50 100 300 500 1000 

lc(mA) COLLECTOR CURRENT 

POWER DERATING 

400r--..--....... --.---....... ----..----.----.----

3501---+---+---+---+---+----+---t---1 

z 3oci--~otr--+----r---+----+---1----1---1 

Q r\. i 250i-----;~~~~-+--~-+--~-t--~+--~+--~+-~ 
~ 2001----t--+~~---i--t---+---+---+---f 
~ S' g 150 I\. 
~ 1001----t---+---~~-~,..+---+----+----l-----I 

50t---+---+---+---+~~---+--~----if--~ 
l ~ 

25 50 75 100 125 150 175 200 

T.(°C), AMBIENT TEMPERATURE 
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KSR2003 PNP EPITAXIAL SILICON TRANSISTOR 

'SWITCHING APPLICATION (Bias Resistor Built In) 

• Switching circuit, Inverter, Interface circuit Driver circuit 
•Built in bias Resistor(R,=22KO, R2 =22KO) 
• Complement to KSR1003 

ABSOLUTE MAXIMUM R.ATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso -50 v 
Collector-Emitter Voltage Vern -50 v 
Emitter-Base Voltage VEBO -10 v 
Collector Current le -100 mA 
Collector Dissipation Pc 300 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

ELECTRICAL CHARACTERISTICS (Ta= 25 °C) 

Characteristic Symbol Test Condition 

Collector-Base Breakdown Voltage BVcso le= -1 OµA, IE=O 
Collector-Emitter Breakdown Voltage BVcEo le= -1 OOµA, ls=O 
Collector Cutoff Current lcso Vce=-40V, IE=O 
DC Current Gain hFE VcE=-5V, lc=-5mA 
Collector-Emitter Saturation Voltage VcE(sat) lc=-10mA, ls=-0.5mA 
Current Gain-Bandwidth Product h VcE=-5mA, lc=-10V 
Output Capacitance Cob Vce=-10V, IE=O 

f=1.0MHz 
Input Off Voltage Vi( off) VcE=-5V, lc=-1 OOµA 
Input On Voltage Vi( on) VcE=-0.3V, lc=-5mA 
Input Resistor R1 
Resistor Ratio R1/R2 

Equivalent Circuit 

Collector (Output) 

R, 
Base (Input) ----""""~--....,.--4 

R, 

Emitter (Gnd) 

c8SAMSUNG 
Electronics 

T0-92 

1. Emitter 2. Collector 3. Base 

Min Typ Max Unit 

-50 v 
-50 v 

-0.1 µA 
56 

-0.3 v 
200 MHz 
5.5 pF 

-0.5 v 
-3.0 v 

15 22 29 KO 
0.9 1 1.1 

366 



l
,',I 

! 

KSR2003 PNP EPITAXIAL SILICON TRANSISTOR 

100 
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Q.. 

~ 
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INPUT ON VOLTAGE 

1---+--+-+-1-H+tt---+--+-+-t-+tt+t--+ VcE• - 0.3 V 

t---+--+-+-1-H+tt---+--+-+-+-+tt++--+- A,= 22K 
1---+--+-+-1-H+tt---+--+-+-+-+tt++--+- A,= 22K 
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_l 
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! 
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lc(mA) COLLECTOR CURRENT 

INPUT OFF VOLTAGE 
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V1(0FF) (V) INPUT OFF VOLTAGE 

di SAMSUNG 
•• Electronics 

DC CURRENT GAIN 
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VcE=5V1 
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KSR2004 PNP .EPITAXIAL SILICON TRANSISTOR 

SWITCHING APPLICATION (Bias Resistor Built In) 

• Switching circuit, Inverter, Interface circuit Driver circuit 
•Built in bias Resistor(R,=47KO, R2 =47KO) 
~ Complement to KSR1004 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso -50 v 
Collector-Emitter Voltage Vern -50 v 
Emitter-Base Voltage VEBo -10 v 
Collector Current le -100 mA 
Collector Dissipation Pc 300 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

ELECTRICAL CHARACTERISTICS (Ta= 25 ° C) 

Characteristic Symbol Test Condition 

Collector-Base Breakdown Voltage BVeeo lc=-10µA, IE=O 
Collector-Emitter Breakdown Voltage BVeEO le=-1 OOµA, la=O 
Collector Cutoff Current leeo Vea= -40V, IE=O 
DC Current Gain hFE VcE=-5V, le=-5mA 
Collector-Emitter Saturation Voltage VeE(sat) lc=-10mA, le=-0.5mA 
Current Gain-Bandwidth Product fr VeE=-5mA, le=-10V 
Output Capacitance Cob Vea=-10V, IE=O 

f=1.0MHz 
Input Off Voltage Vi( off) VeE= -5V, le= -1 OOµA 
Input On Voltage Vi( on) VeE=-0.3V, le=- 2mA 
Input Resistor R1 
Resistor Ratio R1/R2 

Equivalent Circuit 

Collector (Output) 

R, 

Base (Input) 

R, 

Emitter (Gnd) 

=8SAMSUNG 
. Electronics 

T0-92 

1 . Emitter 2. Collector 3. Base 

Min Typ Max Unit 

-50 v 
-50 v 

-0.1 µA 
68 

-0.3 v 
200 MHz 
5.5 pF 

-0.5 v 
-3 v 

32 47 62 KO 
0.9 1 1.1 
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KSR2004 PNP EPITAXIAL SILICON TRANSISTOR 
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Cl 

INPUT ON VOLTAGE 
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PNP EPITAXIAL SILICON TRANSISTOR 

SWITCHING APPLICATION (Bias Resistor Built In) 

• Switching Circuit, Inverter, Interface circuit 
Driver circuit 

• Built in bias Resistor (R, =4.7KO, R2 =10KO) 
• Complement to KSR1005 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-13ase Voltage Vcso -50 v 
Collector-Emitter Voltage VcEO -50 v 
Emitter-Base Voltage VEBO -10 v 
Collector Current le -100 mA 
Collector Dissipation Pc 300 mW 
Junction Temperature Tj 150 I oc 
Storage Temperature Tstg -55-150 

l 
oc 

ELECTRICAL CHARACTERISTICS (Ta=25°C) 

Characteristic Symbol Test Condition 

Collector-Base Breakdown Voltage BVcso lc=-10µA, IE=O 
Collector-Emitter Breakdown Voltage BVcEO le= -1 OOµA, ls=O 
Collector Cutoff Current lcso Vee= -40V, IE=O 
DC Current Gain hFE VcE=-5V, lc=-5mA 
Collector-Emitter Saturation Voltage VcE(sat) le= -1 OmA, Is= -0.5mA 
Current Gain-Bandwidth Product Cob Vcs=-10V, IE=O 

f=1MHz 
Current Gain-Bandwidth Product h • VcE=-10V, lc=-5mA 
Input Off Voltage Vi( off) VcE=-5V, lc=-100µA 
Input On Voltage Vi( on) VcE=-0.3V, lc=-20mA 
Input Resistor R1 
Resistor Ratio R1/R2 

Equivalent Circuit 
Collector (Output) 

R, 
Base (lnput)G---~r-----..,....--t 

R, 

Emitter (Gnd) 

c8SAMSUNG 
Electronics · 

T0-92 

1. Emitter 2. Collector 3. Base 

Min Typ Max Unit 

-50 v 
-50 v 

-0.1 µA 
I 30 

-0.3 v 
5.5 pF 

200 MHz 
-0.3 v 

-2.5 v 
3.2 4.7 6.2 KO 

0.42 0.47 0.52 
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KSR2005 PNP EPITAXIAL SILICON TRANSISTOR 
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KSR2006 PNP EPITAXl~L SILICON TRANSISTOR 

SWITCHING APPLICATION (Bias Resistor Built In) 

• Switching Circuit, Inverter, Interface circuit 
Driver circuit 

• Built in bias Resistor (R.=10KO, Rz=47KO) 
• Complement to KSR1006 

ABSOLUTE MAXIMUM. RATINGS (Ta =25°C) 

Characteristic Symbol Rating Unjt 

Collector-Base Voltage Vcao -50 v 
Collector-Emitter Voltage Vern -50 v 
Emitter-Base Voltage VEBO -10 v 
Collector Current le -100 mA 
Collector Dissipation Pc 300 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

ELECTRICAL CHARACTERISTICS (Ta= 25 ° C) 

Characteristic Symbol Test Condition . 

Collector-Base Breakdown Voltage BVceo le= -1 OµA, IE=O 
Collector-Emitter Breakdown Voltage BVcEO le= -1 OOµA, la=O 
Collector Cutoff Current lcso Vea= -40V, le=O 
DC Current Gain hFE Vce=-5V, lc=-5mA 
Collector-Emitter Saturation' Voltage Vee( sat) lc=-10mA, la=-0.5mA 
Output Capacitance Cob Vca=-10V, le=O 

f=1 MHz 
Current Gain-Bandwidth Product fr VcE=-10V, lc=-5mA 
Input Off Voltage Vi( off) Vce=-5V, lc=-100µA 
Input On Voltage Vi( on) Vce=-0.3V, lc=-1mA 
Input Resistor R, 
Resistor Ratio R,/R2 

Equivalent Circuit 
Collector (Output) 

R, 
Base (Input)~--~.----.--; 

R, 

Emitter (Gnd) 

c8SAMSUNG 
Electronics 

T0-92 

1. Emitter 2. ·Collector 3. Base 

Min. Typ Max Unit 

-50 v 
-50 v 

-0.1 µA 
68 

-0.3 v 
5.5 pF 

200 MHz 
-0.3 v 

-1.4 v 
7 10 13 KO 

0.19 0.21 0.24 
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KSR2006 PNP EPITAXIAL SILICO~ TRANSISTOR 

INPUT ON VOLTAGE DC CURRENT GAIN 
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KSR2007 PNP EPITAXIAL SILICON TRANSISTOR 

SWITCHING APPLICATION (Bias Resistor Built In) 

• Switching Circuit, Inverter, Interface circuit 
Oriver circuit 

• Built in bias Resistor (R, =22K 0 R2=47KO) 
• CQl'llplement to KSR1007 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector·Base Voltage Vcao -50 v 
Collector-Emitter Voltage VcEO -50 v 
Emitter-Base Voltage VEBO -10 v 
Collector Current le -100 mA 
Collector Dissipation Pc 300 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

ELECTRICAL CHARACTERISTICS (Ta= 25 ° C) 

Characteristic Symbol Test Condition 

Collector-Base Breakdown Voltage BVcao lc=-10µA, IE=O 
Collector-Emitter Breakdown Voltage BVcEo le= -1 OOµA, la=O 
Collector Cutoff Current lcao Vca=-40V, IE=O 
DC Current Gain hFE VcE=-5V, lc=-5mA 
Collector-Emitter Saturation Voltage VcE(sat) lc=-10mA, la=-0.5mA 
Current Gain-Bandwidth Product Cob Vea= -1 OV, IE=O 

f=1MHz 
Current Gain-Bandwidth Product h VcE=-10V, lc=-5mA 
Input Off Voltage Vi( off) VcE=-5V, lc=-1 OOµA 
Input On Voltage Vi( on) VcE=-0.3V, lc=-2mA 
Input Resistor R1 
Resistor Ratio R1/R2 

Equivalent Circuit 
Collector (Output) 

Base (lnput)o----~~.-----.--1 

R, 

Emitter (Gnd) 

c8SAMSUNG 
· Electronics 

T0-92 

1. Emitter 2. Collector 3. Base 

Min Typ Max Unit 

-50 v 
-50 v 

-0.1 µA 
68 

-0.3 v 
5.5 pF 

200 MHz 
-0.4 v 

-2.5 v 
15 22 29 KO 

0.42 0.47 0.52 
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.1.I 

KSR2007 PNP EPITAXIAL SILICON TRANSISTOR 

INPUT ON VOLTAGE DC CURRENT GAIN 
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.• . , ... ~ ·. J,,., • i ' ). . 

KSR2008 PNP EPITAXIAL SILICON TRANSISTOR 

SWITCHING APPLICATION (Bias Resistor Built In) 

• Switching circuit, Inverter, Interface circuit Driver circuit T0-92 

• Built in bias Resistor (R,=47KO, Ri=22KO) 
• Complement to KSR1008 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Veso -50 v 
Collector-Emitter Voltage VeEO -50 v 
Emitter-Base Voltage VEBO -10 v 
Collector CL!rrent le -100 mA 
Collector Dissipation Pc 300 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg '-55-150 oc 

1. Emitter 2. Collector 3. Base 

ELECTRICAL CHARACTERISTICS (Ta=25°Cl 

Characteristic $ymbol Test Condition Min Typ Max Unit 

Collector-Base Breakdown Voltage BVeeo le=-10µA, le==O -50 v 
Collector-Emitter Breakdown Voltage BVeeo le=-100µA, le=O -50 v 
Collector Cutoff Current leeo Vee= -40V, le=O -0.1 µA 
DC Current Gain hFE Vee=-5V, le=-5mA 56 
Collector-Emitter Saturation Voltage Vee( sat) le=-10mA, le=-0.5mA -0.3 v 
Current Gain-Bandwidth Product fr Vee=-5mA, lc=-10V 200 MHz 
Output Capacitance Cob Vee= -1 OV, le=O 5.5 pF 

f=1.0MHz 
Input Off Voltage VI( off) Vce=-5V, lc=-100µA -0.8 v 
Input On Voltage Vi( on) Vce=-0.3V, lc=-2mA -4 v 
Input Re.sistor R1 32 47 62 Kil 
Resistor Ratio R1/R2 1.9 2.1 2.4 

Equivalent Circuit 
Collector (Output) 

R, 

Base (Input) 

R, 

Emitter (Gnd) 
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KSR2008 PNP EPITAXIAL SILICON TRANSISTOR 

INPUT ON VOLTAGE 
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KSR2009 PNP EPITAXIAL SILICON TRANSISTOR 

SWITCHING APPLICATION (Bias Resistor Built In) 

• Switching Circuit, Inverter, Interface circuit 
Driver circuit 

• Built in bias Resistor (R=4.7KO) 
• Complement to KSR1009 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage I Vcso -40 v 
Collector-Emitter Voltage VcEO -40 v 
Emitter-Base Voltage Veso -5 v 
Collector Current le -100 mA 
Collector Dissipation Pc 300 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

ELECTRICAL CHARACTERISTICS (Ta= 25 °C) 

Characteristic Symbol Test Condition 

Collector-Base Breakdown Voltage BVceo lc=-100µA, le=O 
Collector-Emitter Breakdown Voltage BVceo lc=-1mA, le=O 
Collector Cutoff Current lceo Vce=-30V, le=O 
DC Current Gain hFE Vce=-5V, lc=-1mA 
Collector-Emitter Saturation Voltage Vee( sat) lc=-10mA, le=-1mA 
Output Capacitance Cob Vee= -1 OV, le=O 

f=1MHz 
Current Gain-Bandwidth Product h Vce=-1 OV, lc=-5mA 
Input Resistor R1 

Equivalent Circuit Collector (Output) 

R 
Base (lnput-----1\Nw-------i 

Emitter (Gnd) 

T0-92 

1. Emitter 2. Collector 3. Base 

Min Typ Max Unit 

-40 v 
-40 v 

-0.1 µA 
100 600 

-0.3 v 
5·.5 pF 

200 MHz 
3.2 4.7 6.2 KO 
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KSR2009 PNP EPITAXIAL SILICON TRANSISTOR 

DC CURRENT GAIN COLLECTOR-EMITTER SATURATION VOLTAGE 
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·KSR2010 P.NP EPITAXIAL SILICON TRANS~ISTOR 

SWITCHING APPLICATION (Bias Resistor Built In) 

• Switching Circ~it, Inverter, Interface circuit T0-92 
Driver circuit · 

• Built In bias Resistor (R=10K 
• Complement to KSR1010 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage VcBO -40 v 
Collector-Emitter Voltage Vern -40 v 
Emitter,Base Voltage VEBO -5 v 
Collector Current le -100 mA 
Collector Dissipation Pc 300 mW 
Junction Temperature Ti 150 oc 
Storage Temperature Tstg -55-150 oc 

1. Emitter 2. Collector 3. Base 

ELECTRICAL CHARACTERISTICS (Ta=25°C) 

Characteristic Symbol Test Condition Min Typ Max Unit 

Collector-Base Breakdown Voltage BVceo le== -1 OOµA, le==O -40 v 
Collector-Emitter Breakdown Voltage BVceo le==-1 mA, le==O -40 v 
Collector Cutoff Current lceo Vee== -30V, le==O -0.1 µA 
DC Current Gain hFE Vce==-5V, lc==-1mA 100 600 
Collector-Emitter Saturation Voltage Vee( sat) lc==-10mA, le==-1mA 0.3 v 
Output Capacitance Cob Vce==-1 OV, le==O 5.5 pF 

f==1 MHz 
Current Gain-Bandwidth Product fr Vce=-10V, lc==-5mA 200 MHz 
Input Resistor R 7 10 13 KO 

Equivalen~ Circuit 
Collector (Output) 

R 
Base (lnput)1G--~,.,.,.-----i 

Emitter (Gnd) ./ 
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KSR2010 PNP EPITAXIAL SILICON TRANSISTOR 

DC CURRENT GAIN COLLECTOR.,l;MITTER SATURATION VOLTAGE 
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KSR2011 PNP ·EPITAXIAL SILICON TRANSiSTiOR 

SWITCHING APPLICATION (Bias Resistor Built In) 

• Switching Circuit, Inverter, Interface circuit 
Driver circuit 

• Built in bias Resistor (R=22KO) 
• Complement to KSR1011 

ABSOLUTE MAXIMUM RATiNGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso -40 v 
Collector-Emitter Voltage Vceo -40 v 
Emitter-Base Voltage Vi::so -;-5 v 
Collector Current le -100 mA 
Collector Dissipation Pc 300 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

ELECTRICAL CHARACTERISTICS (Ta= 25 °C) 

Characteristic 

Collector-Base Breakdown Voltage 
Collector-Emitter Breakdown Voltage 
Collector Cutoff Current 
DC Current Gain 
Collector-Emitter Saturation Voltage 
Output Capacitance 

Current Gain-Bandwidth Product 
Input Resistor 

Equivalent Circuit 

di SAMSUNG .. -­
Electronics 

Symbol Test Condition 

BVeeo. le= -1 OOµA, le=O 
BVceo le=-1mA, le=O 
lceo Vee= -30V, le=O 
hFE Vee=-5V, le=-1mA 
Vee( sat) le=-10mA, le=-1mA 
Cob '/ea= -1 OV, le=O 

f=1MHz 
fr Vee=-10V, le=-5mA 
R 

Collector (Output) 

Emitter (Gnd) 

T0-92 

1. Emitter 2. Collector 3. Base 

Min Typ Max Unit· 

-40 v 
-40 v 

-0.1 µA 
100 600 

-0.3 v 
5.5 pF 

200 MHz 
15 22 29 KO 
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KSR2012 PNP EPITAXIAL SILICON TRANSISTOR 

SWITCHING APPLICATION (Bias Resistor Built In) 

• Switching Circuit, Inverter, Interface circuit 
Driver circuit 

• Built in bias Resistor (R=47KO) 
• Complement to KSR1012 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso -40 v 
Collector-Emitter Voltage VcEO -40 v 
Emitter-Base Voltage VEBO -5 v 
Collector Current le -100 mA 
Collector Dissipation Pc 300 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Condition 

Collector-Base Breakdown Voltage BVceo lc=-100µA, IE=O 
Collector-Emitter Breakdown Voltage BVcEo le= -1 mA, le=O 
Collector Cutoff Current lceo Vee= -30Y, IE=O 
DC Current Gain hFE Vce=-5V, lc=-1mA 
Collector Emitter Saturation Voltage Vee( sat) lc=-10mA, le=-1mA 
Output Capacitance Cob Vce=-10V, le=O 

f=1MHz 
Current Gain Bandwidth Product fr Vce=-10V, lc=-5mA, 
Input Resistor R 

Equivalent Circuit 
Collector (Output) 

R 
Base (lnput)1G-----4~,-----i 

Emitter (Gnd) 

=8SAMSUNG 
Electronics . 

T0-92 

1. Emitter 2. Collector 3: Base 

Min Typ Max Unit 

-40 v 
-40 v 

-0.1 µA 
100 aoo 

-0.3 v 
5.5 pF 

200 MHz 
32 47 62 KO 
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KSR2013 PNP EPITAXIAL SILICON TRANSISTOR 

SWITCHING APPLICATION· (Bias Resistor Built In) 

• Switching circuit, Inverter, Interface circuit Driver circuit 
•Built in bias Resistor(R,=2.2KO, R2=47K{}) 
• Complement to _KSR1013 

ABSOLUTE' MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso -50 v 
Collector-Emitter Voltage Vern -50 v 
Emitter-Base Voltage VEBo -10 v 
Collector Current le -100 mA 
Collector Dissipation Pc 300 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

ELECTRICAL CHARACTERISTICS (Ta= 25 ° C) 

Characteristic Symbol Test Condition 

Collector-Base Breakdown Voltage BVcso lc=-10µA, le=O 
Collector-Emitter Breakdown Voltage BVceo lc=-100µA, ls=O 
Collector Cutoff Current lcso Vcs= -40V, le=O 
DC Current Gain hFe Vce=-5V, lc=-5mA 
Collector-Emitter Saturation Voltage Vee( sat) lc=-10mA, la=-0.5mA 
Current Gain-Bandwidth Product h Vce=-,-5mA, lc=-10V 
Output Capacitance Cob Vcs= -1 OV, le=O 

f=1.0MHz 
Input Off Voltage Vi( off) Vce=-5V, lc=-100µA 
Input On Voltage Vi( on) Vce=-0.2V, lc=-10mA 
Input Resistor R1 
Resistor Ratio R1/R2 

Equivalent Circuit 

Collector (Output) 

R, 

R, 

Emitter (Gnd) 

c8SAMSUNG 
Electronics 

T0-92 

1. Emitter 2. Collector 3. Base 

Min Typ Max Unit 

-50 v 
-50- v 

-0.1 µA 
68 

-0.3 v 
200 MHz 
5.5 pF 

-0.5 v 
-1.1 V' 

1.5 2.2 2.9 KO 
0.042 0.047 0.052 
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KSR2014 PNP EPITAXIAL SILICON TRANSISTOR 

SWITCHING APPLICATION (Bias Resistor Built In) 

• Switching circuit, Inverter, Interface circuit Driver circuit 
•Built in bias Resistor(R,=4.7KO, R,=47KO) 
• Complement to KSR1014 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso -50 v 
Collector-Emitter Voltage Vern -50 v 
Emitter-Base Voltage VEBo -10 

I 
v 

Collector Current le -100 mA 
Collector Dissipation Pc 300 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

ELECTRICAL CHARACTER-ISTICS (Ta = 25 ° C) 

Characteristic Symbol Test Condition 

Collector-Base Breakdown Voltage BVcso lc=-10µA, le=O 
Collector-Emitter Breakdown Voltage BVceo lc=-100µA, ls=O 
Collector Cutoff Current lcao Vcs= -40V, le=O 
DC Current Gain hFE Vce=-5V, lc=-5mA 
Collector-Emitter Saturation Voltage Vee( sat) lc=-10mA, l8 =-0.5mA 
Current Gain-Bandwidth Product fr Vce=-5mA, lc=-10V 
Output Capacitance Cob Vcs=-10V, le=O 

f=1.0MHz 
Input Off Voltage Vi( off) Vce=-5V, lc=-1 OOµA 
Input On Voltage Vi( on) Vee= -0.2V, le= - 5mA 
Input Resistor R1 
Resistor Ratio R1/R2 

Equivalent Circuit 

Collector (Output) 

R, 

Base (Input) 

R, 

Emitter (Gnd) 

T0·92 

1 . Emitter 2. Collector 3. Base 

Min Typ Max Unit 

-50 v 
-50 v 

-0_1 µA 
68 

-0.3 v 
200 MHz 
5.5 pF 

-0.5 v 
-1.3 v 

3.2 4.7 6.2 KO 
0.09 0.1 0.11 
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KSR2101 PNP EPITAXIAL SILICON TRANSISTOR 

SWITCHING APPLICATION (Bias Resistor Built In) 
• Switching Circuit, Inverter, Interface circuit 

Driver circuit 
• Built in bias Resistor (R.=4.7KO, R2=4.7K{}) 
• Complement to KSR1101 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol ' Rating Unit 

Collector-Base Voltage Vcoo -50 v 
Collector-Emitter Voltage Vern -50 v 
Emitter-Base Voltage VEBO -10 v 
Collector Current le -100 mA 
Collector Dissipation Pc 200 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

ELECTRICAL CHARACTERISTICS (Ta= 25 ° C) 

Characteristic Symbol Test Condition 

Collector-Base Breakdown Voltage BVceo le= -1 OµA, IE=O 
Collector-Emitter Breakdown Voltage BVcEo le= -1 OOµA, le=O 
Collector Cutoff Current lceo Vce=-40V, IE=O 
DC Current Gain hFE VcE=-5V, lc=-10mA 
Collector-Emitter Saturation Voltage VcE(sat) lc=-10mA, le=-0.5mA 
Current Gain-Bandwidth Product fr VcE=--5mA, lc=-10V 
Output Capacitance Cob Vce=-10V, IE=O 

f=1.0MHz 
Input Off Voltage Vi( off) VcE=-5V, lc=-100µA 
Input On Voltage Vi( on) VcE=-0.3V, lc=-20mA 
Input Resistor R1 
Resistor Ratio R1/R2 

Equivalent Circuit 
Collector (Output) 

Base (lnput)O--~'Nt..-----.--t 

R, 

Emitter (Gnd) 

c8SAMSUNG 
Cla,....+rn."i"~ 

SOT-23 

1. Base 2. Emitter 3. Collector 

Min Typ Max Unit 

-50 v 
-50 v 

-0.1 µA 
20 

-0.3 v 
200 MHz 
5.5 pF 

-0.5 v 
-3 v 

3.2 4.7 6.2 KO 
0.9 1 1.1 

Marking 

3.86 



KSR2101 PNP EPITAXIAL SILICON TRANSISTOR 

INPUT ON VOLTAGE DC CURRENT GAIN 

-100§§m§~~ VcE -0.3V 
-50 A, 4.7K 

l---+-++++++++---i-l-+++.J+l-l--IA2=4. 7K 
-3Ci---+-++++++++---i-1-+~+l-l---l--+-l-+l+l-l-l 

w 
Cl 

~ -10~1--~~E+-~-~~~~~~~~~~~~i g 
I- -5 
~ t---+--+-+-++++++--+-l-++H~f---+_....lf-l-1-+-+~ 

~ -31--+-++++H-++--+-+-+++-~f--_,,,,-+.~A--+++++~ 

~ ~H 

I-1~mn~• > 
-0.5 

t--t---t--t-t-t-H-++----+-+-+++H+l---+-1-+++H~ 
-0.3 1--+-+++-t-H-++---+-+-+++H+l---+-I-+++++~ 

-0.1 

1000 

I- 500 
z 
w 
~ 300 
~ 
u 

g 
u j 100 

0 
u 
;t 50 

:I1 30 

10 
0 

-0.3 

0.4 

-1 -3 -5 -10 -30 -50 -100 

lc(mA), COLLECTOR CURRENT 

INPUT OFF VOLTAGE 

Vc,=5V 
R,=4.7K 
R,=4.7K 

1 
1 
7 
I 

j 
0.8 1.2 1.6 2.0 

V~OFF) (V) INPUT OFF VOLTAGE 

=ii SAMSUNG 
S:lo.r-+rnni'""&:!' 

1000 ~~~:i:a:EE==!:=:EE:EB!E::i:=~v~c•=5~v~ 
t---+--+-+-t-H+H---+--+-++++l++---+---4 ~: :g~ 

SOOt--t--+-+-t-H+H---+--+-++++l++---1--.i-+-++~ 

300t--+--+-+-t-+++H---+--+-+++++++---1--~-l--l--Ul.I 

320 

230 

z 240 
0 

~ 
~ 200 

i5 
a: 160 ; 
0 
IL 

~ 120 

~ 
- 80 

40 

3 5 10 30 50 100 300 500 1000 

le (mA), COLLECTOR CURRENT 

POWER DERATING 

"' "' ~ ~ 
'\ 

25 50 75 100 125 150 175 200 

T .(°C), AMBIENT TEMPERATURE 
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KSR2102 PNP EPITAXIAL SILICON TRANSISTOR 

SWITCHING APPLICATION (Bias Resistor Built In) 
• Switching Circuit, Inverter, Interface circuit 

Driver circuit 
• Built in bias Resistor (R1=10KO, R2=10KD) 
• Complement to KSR1102 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso -50 v 
Collector-Emitter Voltage Vern -50 v 
Emitter-Base Voltage VEBO -10 v 
Collector Current le -100 mA 
Collector Dissipation Pc 200 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

ELECTRICAL CHARACTERISTICS (Ta= 25 ° C) 

Characteristic Symbol Test Condition 

Collector-Base Breakdown Voltage BVcso lc=-10µA, le=O 
Collector-Emitter Breakdown Voltage BVcrn le= -1 OOµA, ls=O 
Collector Cutoff Current lcso Vcs=-40V, le=O 
DC Current Gain hFE Vce=-5V, lc=-5mA 
Collector-Emitter Saturation Voltage VcE(sat) lc=-10mA, le=-0.5mA 
Current Gain-Bandwidth Product fr VcE=-5mA, lc=-10V 
Output Capacitance Cob Vee= -1 OV, IE=O 

f=1.0MHz 
Input Off Voltage Vi( off) Vce=-'-5V, lc=-100µA 
Input On Voltage Vi( on) Vce=-0.3V, lc=-10mA 
Input Resistor R, 
Resistor Ratio R,/R2 

Equivalent Circuit 
Collector (Output) 

R, 
Base (lnput)0>----4•Y:/'...,~ .. r--.---i 

R, 

Emitter (Gnd) 

c8SAMSUNG 
Electronics 

SOT·23 

1. Base 2. Emitter 3. Collector 

Min Typ Max Unit 

-50 v 
-50 v 

-0.1 µA 
30 

-0.3 v 
200 MHz 
5.5 pF 

-0.5 v 
-3 v 

7 10 13 KU 
0.9 1 1 .1 

Marking 

388 



KSR2102 PNP EPITAXIAL SILICON TRANSISTOR 

INPUT ON VOLTAGE DC CURRENT GAIN 

-100 

-50 

-3C 

w 
CJ 
c( 

-10 !::; 
0 
> .... -5 
::> 
0.. -3 ~ 

~ 
I -1 

> 
-0.5 

-0.3 

-0.1 

1000 

.... 500 
z 
w a: 300 a: 
::> 
u 
a: 
0 .... 
u 

100 j 
0 
u 
~ 

50 

..=. 

.;? 30 

10 

1---+-+-+-+++>++--+-+-+-_._....,H-H~· ~~~ 1 O~ 3V 

>---+-+-+-+-++>++--+-t-t-_._....,H-Hr--- A2= 1 OK 

t--

-0.3 -1 -3 -5 -10 -30 -50 -100 

lc(mA), COLLECTOR CURRENT 

INPUT OFF VOLTAGE 

Vcc~5v 
R,=10K 

I A,=10K 

t 

0 0.4 0.8 1.2 1.6 2.0 

V~OFF) (V) INPUT OFF VOLTAGE 

c8SAMSUNG 
Electronics 

1000 

500 

300 
z 

~ 

i B 100 

8 
i 50 

30 

10 

320 

230 

z 240 
0 : 200 

I 
a: 160 

~ 
~ 120 

0..
-% 

80 

40 

Vc.-5v 
R,=10K 
R,=10K 

+-
~ 

v ~ 
I.I! 

..iJ 
~ ;:_ 

3 5 10 30 50 100 300 500 1000 

le (mA), COLLECTOR CURRENT 

POWER DERATING 

~ 
~ 
~ 

~ 
~ 

25 50 75 100 125 150 175 200 

T.(°C), AMBIENT TEMPERATURE 
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KSR2103 PNP EPITAXIAL SILICON TRANSISTOR 

SWITCHING APPLICATION (Bias Resistor Built In) 
• Switching Circuit, Inverter, Interface circuit 

Driver circuit 
• Built in bias Resistor (R,=22KO, R2 =22KO) 
• Complement to KSR1103 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso -50 v 
Collector-Emitter Voltage Vern -50 v 
Emitter-Base Voltage VEBO -10 v 
Collector Current le -100 mA 
Collector Dissipation Pc 200 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

ELECTRICAL CHARACTERISTICS (Ta= 25 ° C) 

Characteristic Symbol Test Condition 

Collector-Base Breakdown Voltage BVceo lc=-10µA, IE=O 
Collector-Emitter Breakdown Voltage BVcEo lc=-100µA, ls=O 
Collector Cutoff Current lceo Vee= -40V, IE=O 
DC Current Gain hFE VcE=-5V, lc=-5mA 
Collector-Emitter Saturation Voltage VcE(sat) le= -1 OmA, Is= -0.5mA 
Current Gain-Bandwidth Product fr VcE=-5mA, lc=-1 OV 
Output Capacitance Cob Vee= -1 OV, IE=O 

f=1.0MHz 
Input Off Voltage Vi( off) VcE=-5V, lc=-100µA 
Input On Voltage Vi( on) VcE=-0.3V, lc=-5mA 
Input Resistor R1 
Resistor Ratio R1/R2 

Equivalent Circuit 
Collector (Output) 

R, 
Base (lnput)o----~....-----r--; 

R, 

Emitter (Gnd) 

=8SAMSUNG 
Electronics 

SOT-23 

1. Base 2. Emitter 3. Collector 

Min Typ Max Unit 

-50 v 
-50 v 

-0.1 µA 
56 

-0.3 v 
200 MHz 
5.5 pF 

-0.5 v 
-3.0 v 

.15 22 29 KO 
0.9 1 1.1 

Marking 
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I: 

KSR2103 PNP EPITAXIAL SILICON TRANSISTOR 

100 

50 

30 

I.LI 
CJ 
ct 
~ 
0 
> 
!:i 10 

a.. 
~ 
z 
0 

5 

~ 

1 

1000 

.... 500 

~ 
~ 300 
:::> 
0 
a: 
0 .... 
0 j 100 

0 
0 

< 50 

~ 30 

10 

0.1 

0 

INPUT ON VOLTAGE 

VcE 0.3v·· 
R,=22K 
R,=22K 

- --

Il 

~ 
r7 

~ j...-
~ 

0.3 0.5 3 5 10 30 50 100 

le (mA), COLLECTOR CURRENT 

INPUT OFF VOLT AGE 

VcE=5V 
R,=22K 
R,=22K 

j 

i I 
I 

+-- I-

T 

1....i 
04 0.8 1 2 1.6 20 

V1(0FF) (V) INPUT OFF VOLTAGE 

=8SAMSUNG 
Electronics 

;.c 

~ .... 
z 
~ a: 

1000 

500 

300 

a 100 

g 
i 50 

30 

10 

DC CURRENT GAIN 

VcE 5V 
R,=22K 
R,=22K 

~ v 
~ 
~ v 

i7 

3 5 10 30 50 100 300 500 1000 

le (mA), COLLECTOR CURRENT 

POWER DERATING 

25 50 75 100 125 150 175 200 

T.(°C), AMBIENT TEMPERATURE 
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KSR2104 PNP EPITAXIAL SILICON TRANSISTOR 

SWITCHING APPLICATION (Bias Resistor Built In) 
• Switching Circuit, Inverter, Interface circuit 

Driver circuit 
• Built in bias Resistor (R,=47KO, R2 =47KO) 
• Complement to KSR1104 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso -50 v 
Collector-Emitter Voltage Vern -50 v 
Emitter-Base Voltage VEBo -10 v 
Collector Current le -100 mA 
Collector Dissipation Pc 200 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

ELECTRICAL CHARACTERISTICS (Ta= 25 ° C) 

Characteristic Symbol Test Condition 

Collector-Base Breakdown Voltage BVeso le=-1 OµA, IE=O 
Collector-Emitter Breakdown Voltage BVern le=-100µA, la=O 
Collector Cutoff Current leso Vea=-40V, IE=O 
DC Current Gain hFE VeE=-5V, le=-5mA 
Collector-Emitter Saturation Voltage VeE(sat) le= -1 OmA, la=-'0.5mA 
Current Gain-Bandwidth Product h VeE=-5mA, le=-1 OV 
Output Capacitance Cob Vea=-10V, IE=O 

f=1.0MHz 
Input Off Voltage Vi( off) VeE=-5V, le=-100µA 
Input On Voltage Vi( on) VeE=-0.3V, le= -2mA' 
Input Resistor R, 
Resistor Ratio R,/R2 

Equivalent Circuit 
Collector (Output) 

R, 
Base (lnput)O----"'IN'lo..-----,--1 

R, 

Emitter (Gnd) 

:S!SAMSUNG 
·~~illlldronict 

SOT-23 

1. Base 2. Emitter 3. Collector 

Min Typ Max Unit 

-50 v 
-50 v 

-0.1 µA 
68 

-0.3 v 
200 MHz 
5.5 pF 

-0.5 v 
-3 v 

32 47 62 KO 
0.9 1 1 .1 

Marking 
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KSR2104 PNP EPITAXIAL SILICON TRANSISTOR 

INPUT ON VOLTAGE DC CURRENT GAIN 

-100~~§11g~ VcE- 0.3V 

-501---t---t-+++++-++--+-t-t-+H-++1--+~~~~:r~~~..++H 
-3Ct---t---t-+++++-++--+-t-t-+H-++t---+-+-t-+-t-t++t 

~ :::-10§BI§~~ g ,z. 
.... -5 
~ 1----t--t-+-++H+t--+-+-+~F++jl---t--l-++H+tt 

~ -31---;--t-;-t-tt-t+t--TJ,..--t:;;P'~,'l-Hrtt-ll---t---t-++H+tt 

~ l---+-+-1~TI~ 
!-1~~~Bll > 

-0.5 
t---t--t-+-++H-++--+-t-t-+Hrtt-1--t--l-++H+tt 

-0.3 i----t-_,_-t-t-+++++--+-t-+-++-1-++t- --t---+-t-t--~+-t 

-0.1 -0.3 -1 -3 -5 ,--10 -30 -50 - 00 

lc(mA), COLLECTOR CURRENT 

INPUT OFF VOLTAGE 

VcE=5V 
R,=47K 
R,=47K 

1000 

1 
f 
I 
I/_ 

.... 500 
z 
w cc 

300 cc 
~ 
(.) 

1 cc 
0 .... 
(.) 

100 ~ 
f 
t 

c5 
(.) 

;t 50 

~ 30 

l 

10 
0 0.4 0.8 1.2 1.6 2.0 

V~OFF) (V) INPUT OFF VOLTAGE 

=8SAMSUNG 
, Electronics 

1000 ~EE=El!E=E=El=EEffiE3=;;~'.3"l I= VcE 5V 
1----t---t--+-H-t+t+---+--+-+++tt++--+-- R, = 4 7K 
>---+--+-+->-+++++---+--+-+-+--+-H++--+-- R, = 4 7K 

500>---r-+-+-11-+++++---+--+-+-+--+-H++--+--~~_... 

3001----t---t--+-IH-t+t+---+--+-+-++++++--t--~-++++H 

z 
~ .... 

I ~ a 100 :J"l /: 

g ~~~-+-+-+-r++++-~+-+-+-++++t+--+-+-+-+-++<~ 

-~ 50 l---t---+-+-lf-+++t+---+--+-t-+-+++++--1--~-++++H 

300---t--+-+-<f-+++++---+--+-t-+-++++t--t--+-t--+++++1 

10.__ ..................................... ~_.__._ ........ ~,..,___...._._.. ................. 

320 

230 

z 240 
0 

~ ili 200 

iS 
ffi 160 

~ 
- 120 

I 
- 80 

40 

1 3 5 10 30 50 100 300 500 1000 

le (mA), COLLECTOR CURRENT 

POWER DERATING 
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~ 
'l 
'l 
~ 

25 50 75 100 125 150 175 200 

T.(°C), AMBIENT TEMPERATURE 
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KSR2105 PNP EPITAXIAL SILICON TRANSISTOR 

SWITCHING APPLICATION (Bias Resistor Built In) 

• Switching Circuit, Inverter, Interface circuit 
Driver circuit 

• Built in bias Resistor (R1 =4.7KO, R2 =10KO) 
• Complement to KSR1105 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcao -50 v 
Collector-Emitter Voltage VcEO -50 v 
Emitter-Base Voltage VEBO -10 v 
Collector Current le -100 mA 
Collector Dissipation Pc 200 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

ELECTRICAL CHARACTERISTICS (Ta= 25 ° C) 

Characteristic Symbol Test Condition 

Collector-Base Breakdown Voltage BVcao lc=-10µA, IE=O 
Collector-Emitter Breakdown Voltage BVcEo le= -1 OOµA, la=O 
Collector Cutoff Current lcao Vea= -40V, IE=O 
DC Current Gain hFE VcE=-5V, lc=-5mA 
Collector-Emitter Saturation Voltage VcE(sat) lc=-10mA, la=-0.5mA 
Current Gain-Bandwidth Product Cob Vca=-10V, IE=O 

f=1 MHz 
Current Gain-Bandwidth Product fr VcE=-1 OV, lc=-5mA 
Input Off Voltage Vi( off) VcE=-5V, lc=-1 OOµA 
Input On Voltage Vi( on) VcE=-0.3V, lc=-20mA 
Input Resistor R1 
Resistor Ratio R1/R2 

Equivalent Circuit 
Collector (Output) 

R, 
Base (lnpul)G--~Ml------.---1 

R, 

Emitter (Gnd) 

=8SAMSUNG 
Electronics 

SOT-23 

1. Base 2. Emitter 3. Collector 

Min Typ Max Unit 

-50 v 
-50 v 

-0.1 µA 
30 

-0.3 v 
5.5 pF 

200 MHz 
-0.3 v 

-2.5 v 
3.2 4'.7 6.2 KO 

0.42 0.47 0.52 

Marking 
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KSR2105 PNP EPITAXIAL SILICON TRANSISTOR 

INPUT ON VOLTAGE 

-100 

-50 

-3C 

Vee 0.3V 
A1-4.7K 

l---+---+-++++-+++--+-1-+++ic+Hl---A2= 1 OK 

w 
Cl c -10 ~ I--
0 
> .... -5 
::> a.. -3 :!: 
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I -1 

> 
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-0.3 

-0.1 
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-5000 

-3000 
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~ ~~~ 
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u 

j -10 
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H 1. 

-0.3 -1 -3 -5 -10 -30 -50 -100 

lc(mA), COLLECTOR CURRENT 

INPUT OFF VOLTAGE 

Vce=-5V= 
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1 A2=10~-

I 

i 
I 

I 
Ll_ 

IL 

t 
-0.1 -0.3 -0.5 -0.7 -0.9 -1.1 -1.3 -1.5 -1.7 -1.9 -2.1 

VdOFF)(V), INPUT OFF VOLTAGE 

c8SAMSUNG 
Electronics 

DC CURRENT GAIN 

-1ooo~~~EfHffE~~EIHJII!~~~S§=.!IH 
-500 l==t=l=t+:t=t:++i===+=l=l=:tt!:m==~~-=4 15: 

z :c 

>---+-+-+-++++++---+--,>--+-+++-+++- A2 = 1 OK 
-300>---+-+-+-++++++---+---<>--+-+++-+++---+---+-t-+-<-+t+t 

CJ -100 t--·t-1 .... 
z w 
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40t---+---t----t--~~--+----+---+~ 
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KSR2106 PNP EPITAXIAL SILICON TRANSISTOR 

SWITCHING APPLICATION (Bias Resistor Built In) 
• Switching Circuit, Inverter, Interface circuit 

Driver circuit 
• Built in bias Resistor (R1;=tOKO, R2;;47KO) 
• Complement to. KSR1106 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso -50 v 
Collector-Emitter Voltage VcEo -50 v 
Emitter-Base Voltage VEBO -10 v 
Collector Current le -100 mA 
Collector Dissipation Pc 200 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

ELECTRICAL CHARACTERISTICS (Ta= 25 ° C) 

Characteristic Symbol Test Condition 

Collector-Base Breakdown Voltage BVcso lc=-10µA, IE=O 
Collector-Emitter Breakdown Voltage BVcrn lc=-100µA, ls=O 
Collector Cutoff Current lcso Vee= -40V, IE=O 
DC Current Gain hFE VcE=-5V, lc=-5mA 
Collector-Emitter Saturation Voltage VcE(sat) lc=-10mA, ls=-0.5mA 
Output Capacitance Cob Vcs=-10V, IE=O 

f=1 MHz 
Current Gain-Bandwidth Product fr VcE=-10V, lc=-5mA 
Input Off Voltage Vi( off) VcE=-5V, lc=-100µA 
Input On Voltage Vi( on) VcE=-0.3V, .lc=-1mA 
Input Resistor R, 
Resistor Ratio R,/R2 

Equivalent Circuit 
Collector (Output) 

R, 

Emitter (Gnd) 

=8 SAl\llSUNG 
Electronics 

SOT-23 

1. Base 2. Emitter 3. Collector 

Min Typ Max Unit 

-50 v 
-50 v 

-0.1 µA 
68 

-0.3 v 
5.5 pF 

200 MHz 
-0.3 v 

-1.4 v 
7 10 13 KO 

0.19 0.21 0.24 

Marking 
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KSR2106 PNP EPITAXIAL SILICON TRANSISTOR 

INPUT ON VOLTAGE DC CURRENT GAIN 

-100 
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KSR2107 PNP EPITAXIAL SILICON TRANSISTOR 

SWITCHING APPLICATION (Bias Resistor Built In) 

• Switching Circuit, Inverter, Interface circuit 
Driver circuit ' 

SOT·23 

• Built in bias Resistor (R,=22KO, Ri=47KO) 
• Complement to KSR1107 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Veso, -50 v 
Colleqtor-Emitter Voltage VeEO -50 v 
Emitter-Base Voltage VEBO -10 v 
Collector Current le -100 mA 
Collector Dissipation Pc 200 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

1. Base 2. Emitter 3, Collector 

ELECTRICAL CHARACTERISTICS (Ta = 25 ° C) 

Characteristic Symbol Test Condition Min Typ Max Unit 

Collector-Base Breakdown Voltage BVeeo le=-10µA, IE=O -50 v 
Collector-Emitter Breakdown Voltage BVeEo le= -1 OOµA, le=O -50 v 
Collector Cutoff Current leso Ves= -40V, IE=O -0.1 µA 
DC Current Gain hFE VeE=-5V, le=-5mA 68 
Collector-Emitter Saturation Voltage VeE(sat) le= -1 OmA, Is= -0.5mA -0.3 v 
Current Gain-Bandwidth Product Cob Vcs=-10V, IE=O 5.5 pF 

f=1 MHz 
Current Gain-Bandwidth Product h VeE=-1 OV, le=-5mA 200 MHz 
Input Off Voltage Vi( off) VeE=-5V, le=-100µA -0.4 v 
Input On-Voltage Vi( on) VeE= -0.3V, le= -2mA -2.5 v 
Input Resistor R1 15 22 29 KO 
Resistor Ratio R1/R2 0.42 0.47 0.52 

Equivalent Circuit Marking 
Collector (Output) 

R, 
Base (lnput)0-----4~,..---r---I 

R, 

Emitter (Gnd) 

c8SAMSUNG 
r':"l--.a.---=--
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KSR2107 PNP EPITAXIAL SILICON TRANSISTOR 
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KSR2108. PNP EPITAXIAL· SILICON•.~FlANSISTOR · 

SWITGHING APPLICATION (Bias Resistor Built In) 
• Switching Circuit, Inverter, Interface circuit 

Driver circuit 
• Built in bias Resistor (R,=47KO, R2=2~KO) 
• Complement to KSR1108 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso -50 v 
Collector-Emitter Voltage VcEO -50 v 
Emitter-Base Voltage VEBO -10 v 
Collector Current le -100 mA 
Collector Dissipation Pc 200 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-159 oc 

ELECTRICAL CHARACTERISTICS (Ta=25°C) 

Characteristic Symbol Test Condition 

Collector-Base Breakdown Voltage BVeso le=-10µA, IE=O 
Collector-Emitter Breakdown Voltage BVeeo le= -1 OOµA, ls=O 
Collector Cutoff Current leeo Vee= -40V, le=O 
DC Current Gain hFE Vee= -5V, le= -5mA 
Collector-Emitter Saturation Voltage Vee( sat) le=-1 OmA, le=-0.5mA 
Current Gain-Bandwidth Product fr Vce=-5mA, le=-10V 
Output Capacitance Cob Vee= -1 OV, le=O 

f=1.0MHz 
Input Off Voltage Vi( off) Vee=-5V, le=-100µA 
Input On Voltage Vi( on) Vee=-0.3V, le=-2mA 
Input Resistor R1 
Resistor Ratio R1/R2 

Equivalent Circuit 
Collector (Output) 

R, 
Base (lnputl0-----4VVll.r-----.--I 

R, 

Emitter (Gnd) 

=8SAMSUNG 
l=l<>rfrnnirc: 

SOT·23 

1. Base 2. Emitter 3. Collector 

Min Typ Max Unit 

-50 v 
-50 v 

-0.1 µA 
56 

-0.3 v 
200 MHz 
5.5 pF 

-0.8 v 
-4 v 

32 47 62 KO 
1.9 2.1 2.4 

Marking 
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KSR2108 PNP EPITAXIAL SILICON TRANSISTOR 
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KSA2109 PNP EPITAXIAL SILICON TRANSISTOR 

SWITCHING APPLICATION (Bias Resistor Built In) 

• Switching Circuit, Inverter, Interface circuit 
Driver cireuit 

• Built in bias Resistor (R=4.7KO) 
• Complement to KSR1109 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso -40 v 
Collector-Emitter Voltage VcEO -40 v 
Emitter-Base Voltage VEBO -5 v 
Collector Current le -100 mA 
Collector Dissipation . Pc 200 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

ELl:CTRICAL CHARACTERISTICS (Ta= 25 ° C) 

Characteristic Symbol Test Condition 

Collector-Base Breakdown Voltage BVeeo le= -1 OOµA, le=O 
Collector-Emitter Breakdown Voltage BVeeo le= -1 mA, ls=O 
Collector Cutoff Current lceo Vee=-30V, le=O 
DC Current Gain hFE Vee= -5V, le= -1 mA 
Collector-Emitter Saturation Voltage Vee( Sat) le=-10mA, le=-1mA 
Output Capacitance Cob Vee=-10V, le=O 

f=1MHz 
Current Gain-Bandwidth Product fr Vee=-10V, le=-5mA 
Input Resistor R1 

Equivalent Circuit 
Collector (Output) 

Emitter (Gnd) 

SOT-23 

1. Base 2. Emitter 3. Collector 

Min Typ Max Unit 

-40 v 
-40 v 

-0.1 µA 
100 600 

-0.3 v 
5.5 pF 

200 MHz 
3.2 4.7 6.2 KO 

Marking 
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KSR2109 PNP EPITAXIAL SILICON TRANSISTOR 
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KSR2.1'10 PNP EPITAXIAL SILICON TRANSISTOR 

SWITCHING APPLICATION (Bias Resistor Built In) 

• Switching Circuit, Inverter, Interface circuit 
Driver circuit 

• Built in bias Re~istor (R=10KO) 
• Complement to KSR1110 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 
-;-

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcoo -40 v 
Collector-Emitter Voltage VcEo -40 v 

.Emitter-Base Voltage VEBO -5 v 
Collector Current le -100 mA 
Collector Dissipation Pc 200 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

ELECTRICAL CHARACTERISTICS (Ta= 25 ° C) 

. Characteristic Symbol Test Condition 

Collector-Base Breakdown Voltage BVceo lc=-100µA, IE=O 
Collector-Emitter Breakdown Voltage BVcEo IE==-1mA, le==O 
Collector Cutoff Current lceo Vce==-30V, IE==O 
DC Current Gain hFE VcE=-5V, lc==-1mA 
Collector-Emitter Saturation Voltage Vci;(sat) le== -1 OmA, le== -1 mA 
Output Capacitance Cob Vce==-10V, IE==O 

f==1 MHz 
Current Gain-Bandwidth Product fr VcE==-10V, lc==-5mA 
Input Resistor R 

Equivalent Circuit 
Collector (Output) 

Emitter (Gnd) 

c8~~~SUNG 

SOT-23 

1. Base 2. Emitter 3. Collector 

Min Typ Max Unit 

-40 v 
-40 v 

-0.1 µA 
100 600 

0.3 v 
5.5 pF 

200 MHz 
7 10 13 KO 

Marking 
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KSR2110 PNP EPITAXIAL SILICON TRANSISTOR 
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KSR2111 
:·,,'! ,·, 

PNP EPITAXIAL SILICON TRANSISTOR 

·SWITCHING APPLICATION (Bias Resistor Built In) 

• Switc~ing Circuit, Inverter, Interface circuit 
Driver circuit 

• Built in bias Resistor (R=:22KO) 
• C9mplement to KSR1111 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base. Voltage Vcso -40 v 
Collector-!=mitter Voltage VcEO -40 v 
Emitter-Base Voltage VEBO -5 v 
Collector Current le -100 mA 
Collector Dissipation Pc 200 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

ELECTRICAL CHARACTERISTICS (Ta= 25 °C) 

Characteristic Symbol Test Condition 

Collector-Base Breakdown Voltage BVeeo le=-1 OOµA, IE==O 
Collector-Emitter· Breakdown Voltage BVeEo IE== -1 mA, le==O 
Collect9r Cutoff Current leeo Vee== -30V, IE==O 
DC Current Gain hFe Vee==-5V, lc==-1mA 
Collector-Emitter Saturation Voltage Vee( sat) le== -1 OmA, le== -1 mA 
Output Capacitance Cob Vee==-1 OV, IE==O 

f==1 MHz 
Current Gain-Bandwidth Product fr Vee=-1 OV, le==-5mA 
Input Resistor R 

Equivalent Circuit 
Collector (Output) 

Emitter (Gnd) 

c8S~MSUNG 
: El~ctr'onics 

SOT-23 

1. Base 2. Emitter 3. Collector 

Min Typ Max Unit 

-40 v 
-40 v 

-0.1 µA 
100 600 

-0.3 v 
5.5 pF 

200 MHz 
15 22 2i;, KO 

Marking 
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KSR2112 PNP EPITAXIAL SILICON TRANSISTOR 

SWITCHING APPLICATION (Bias Resistor Built In) 

• Switching Circuit, Inverter, Interface circuit 
Driver circuit 

• Built in bias Resistor (R=47KO) 
• Complement to KSR1112 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcao -40 v 
Collector-Emitter Voltage Vern -·40 v 
Emitter-Base Voltage VEao -5 v 
Collector Current le -100 mA 
Collector Dissipation Pc 200 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

ELECTRICAL CHARACTERISTICS (Ta= 25 °C) 

Characteristic Symbol Test Condition 

Collector-Base Breakdown Voltage BVcoo lc=-100µA, le=O 
Collector-Emitter Breakdown Voltage BVceo le=-1mA, la=O 
Collector Cutoff Current leoo Vea= -30Y, le=O 
DC Current Gain hFE Vee= -5V, le= -1 mA 
Collector Emitter Saturation Voltage Vee( sat) le=-10mA, la=-1mA 
Output Capacitance Cob Vea= -1 OV, le=O 

f=1MHz 
Current Gain Bandwidth Product h Vee=-10V, le=-5mA, 
Input Resistor R 

Equivalent Circuit 
Collector (Output) 

R 
Base (lnput)10--~WWll.r-------t 

Emitter (Gnd) 

c8SAMSUNG 
Electronics 

SOT-2~ 

1. Base 2. Emitter 3. Collector 

Min Typ Max Unit 

-40 v 
-40 v 

-0.1 µA 
100 600 

-0.3 v 
5.5 pF 

200 MHz 
32 47 62 KO 

Marking 
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KSR2113 PNP EPITAXIAL SILICON TRANSISTOR 

SWITCHING APPLICATION (Bias Resistor Built In) 

• Switching circuit, Inverter, Interface circuit Driver circuit SOT-23 

• Built in bias Resistor(R,=2.2KO, R2 =47KO) 
• Complement to KSR1113 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcs~ -50 v 
Collector-Emitter Voltage Vern -50 v 
Emitter-Base Voltage VEBO -10 v 
Collector Current le -100 mA 
Collector Dissipation Pc 300 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

1. Base 2. Emitter 3. Collector 

ELECTRICAL CHARACTERISTICS (Ta= 25 ° C) 

Characteristic Symbol Test Condition Min Typ Max Unit 

Collector-Base Breakdown Voltage BVeso le= -1 OµA, IE=O -50 v 
Collector-Emitter Breakdown Voltage BVern le=,...100µA, ls=O -50 v 
Collector Cutoff Current leso Vea= -40V, IE=O -0.1 µA 
DC Current Gain hFE VeE=-5V, le=-5mA 68 
Collector-Emitter Saturation Voltage VeE(sat) le=-10mA, ls=-0.5mA -0.3 v 
Current Gain-Bandwidth Product fr Vee=-5mA, le=-10V 200 MHz 
Output Capacitance Cob Vea=-10V, le=O 5.5 pF 

f= 1.0MHz 
Input Off Voltage Vi( off) VeE= -5V, le=-1 OOµA -0.5 v 
Input On Voltage Vi( on) VeE=-0.2V, le=-10mA -1.1 v 
Input Resistor R1 1.5 2.2 2.9 KO 
Resistor Ratio R1/R2 0.042 0.047 0.052 

Equivalent Circuit Marking 

Collector (Output) 

R, 

Base (Input) --~"""v----.--1 

R, 

Emitter (Gnd) 
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KSR2114. PNP EPITAXIAL SILICON TRANSISTOR 

SWITCHING APPLICATION (Bias Resistor Built In) 

• Switching circuit, Inverter, Interface circuit Driver circuit SOT·23 

• Built in bias Resistor(R1= 4.7K!l, R2 =47K!l) 
• Complement to KSR1114 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso -50 v 
Collector-Emitter Voltage Vern -50 v 
Emitter-Base Voltage VEBO -10 v 
Collector Current le -100 mA 
Collector Dissipation Pc 300 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

II 1. Base 2. Emitter 3. Collector 

ELECTRICAL CHARACTERISTICS (Ta=25°C) 

Characteristic Symbol Test Condition Min Typ Max Unit 

Collector-Base Breakdown Voltage BVcso le= -1 OµA, IE=O -50 v 
Collector-Emitter Breakdown Voltage BVcEo le= -1 OOµA, ls=O -50 v 
Collector Cutoff Current lcso Vcs=-40V, IE=O -0.1 µA 
DC Current Gain hFE Vce=-5V, lc=-5mA 68 
Collector-Emitter Saturation Voltage Vee( sat) lc=-10mA, l8 =-0.5mA -0.3 v 
Current Gain-Bandwidth Product fr Vce=-5mA, lc=-10V 200 MHz 
Output· Capacitance Cob Vcs=-1 OV, le=O 5.Q pF 

f=1.0MHz 
Input Off Voltage Vi(ofO Vce=-5V, lc=-100µA -0.5 v 
Input On Voltage Vi( on) Vce=-0.2V, lc=-5mA -1.3 v 
Input Resistor R1 3.2 4.7 6.2 K!l 
Resistor Ratio R1/R2, 0.09 0.1 0.11; 

Equivalent Circuit Marking 

Collector (Output) 

R, 

Base (Input) ----"'""""~--.......--~ 

R, 

Emitter (Gnd) 

:8SAMSUNG 
Electronics 
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KSR2201 PNP 1EPITAXIAL SILICON TRANSISTOR 

SWITCHING APPLICATION (Bias Resistor Built In) 

• Switching circuit, Inverter, Interface circuit Driver circuit T0-92S 

• Built in bias Resistor(R,=4.7KO, R2=4.7KO) 
• Complement to KSR1201 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcao -50 v 
Collector-Emitter Voltage VcEO -50 v 
Emitter-Base Voltage Veeo. -10 v 
Collector Current le -100 mA 
Collector Dis~ipation Pc 300 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

1. Emiiter 2. Collector 3. Base 

ELECTRICAL CHARACTERISTICS (Ta=25°C) 

Characteristic Symbol Test Condition Min Typ Max Unit 

Collector-Base Breakdown Voltage BVcEo le= -1 OµA, IE=O -50 v 
Collector-Emitter Breakdown Voltage BVceo lc=-100µA, le=O -50 v 
Collector Cutoff Current lceo Vce=-40V, le=O -0.1 µA 
DC Current Gain hFE Vce=-5V, lc=-10mA 20 
Collector-Emitter Saturation Voltage Vee( sat) le= -1 OmA, le= -0.5mA -0.3 v 
Current 1Gain·Bandwidth Product fr Vce=-5mA, lc=-10V 200 MHz 
Output Capacitance Cob Vce=-10V, IE=O 5.5 pF 

f=1.0MHz 
Input Off Voltage Vi( off) Vce=-5V, lc=-100µA -0.5 v 
Input On Voltage Vi( on) VcE= -:0.3V, It:= -20mA -3 v 
Input Resistor R1 3.2 4.7 6.2 KO 
Resistor Ratio R1/R2 0.9 1 1 .1 

Equivalent Circuit 
Collector (Output) 

Base (Input) ----"vVV'---r--1 

R, 

.__ __ -I Emitter (Gnd) 

d!SAMSUNG 
•• Electronics 
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KSR2201 PNP EPITAXIAL SILICON TRANSISTOR 
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kSFt2202 PNP EPITAXIAL SILICON TRANSISTO~ 

SWITCHING APPLICATION (Bias Resistor Built·ln) 

• Switching cfrcult, Inverter, Interface circuit Driver circuit 
•Built In bias Resistor(R,=10Kn, R2=10KO) 
• Complement to KSR1202 

ABSOLUTE MAX~MUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vceo :""50 v 
Collector-Em,itter Voltage Vceo "-50 v 
Emitter-Base Voltage Veeo -10 v 
Collector Current le -100 mA 
Collector Dissipation Pc 300 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Condition 

Collector-Base Breakdown Voltage BVeeo le=-1 OµA, le=O 
Collector-E111itter Breakdown Voltage BVeeo lc:::i;-100µA, le=O 
Collector Cutoff Current · leeo Ve~= -40V, le=O 
DC Current Gain hFE Vce=-5V, le=-'5mA 
Collector-Emitter Saturation Voltage Vee( sat) le= -1 OmA, le= ~o.5mA 
Current Gain-Bandwidth Product h Vee=-5mA, le=-10V 
Output Capacitance Cob Vee= -1 OV, le=O 

f=1.0MHz 
Input Off Voltage Vi( off) Ve-e=-5V, lc=-100µA 
Input On Voltage Vi(ori) Vce=-0.3V, le=-10mA 
Input Resistor R, 
Resistor Ratio R1/R2 

•... 

Equivalent Circuit 
Collector (Output) 

R, 

Emitter (Gnd) 

c8SAl\nSUNG 
ElectrQ11i¢s · 

T0-92S 

1. Emiiter 2: Collector 3. Base 

Min Typ Max Unit 

-50 v 
-50 v 

-0.1 µA 
30 

-0.3 v 
200 MHz 
5.5 pF 

-0.5 v 
-3 v 

7 10 13 KO 
0.9 1 1.1 

412 



KSR2202 PNP EPITAXIAL SILICON TRANSISTOR 

~ a: 
w a: 
:::> 
0 
a: g 
fd .... .... 
0 
0 

~ 

Ill 

" 

-100 

-50 

-3C 

INPUT ON VOLTAGE 

~~~';o~·tv 
R2•10K-

~ -10 '-'-· I-. 

g 
-r 
~ 

~ -5 
a!: -3 

~ 
I -1 

j..-1-H -
> 

-0.5 

-0.3 

-0.1 0.3 -1 -3 -5 -10 -30 -50 -100 

lc(mA), COLLECTOR CURRENT 

INPUT OFF VOLTAGE 

Vce=5V 
R,=10K 

10001==:$==$~~:1==$:~~_l~==:jf:=:$==$:=::jR~,;-~10~K~ 
It 

500t---+---+-l--+--+--tl--+--+--+-+--+---+--I 

300~-+--+-l--+-'----..-i-+--+--+-+--+--+--I 

1 00 t--+--+---· 

50t---+---+--l-+--.-+-t--+---+-t---+--+-i 

10.._.....___.___.'--_._...a..._.~.._ .......... _._~..__._ ........ __. 
0 o.i! 0.8 1.2 '1.6 2.0 

V~OFF) (V) INPUT OFF VOLTAGE 

.. . . . . 
ex SAMSUNG ... 

DC CURRENT GAIN 

1ooo~~~~Etl!1lt~~ttlJi!~~~~v~~5~ CE 
I-- R,-10K 

t-----+---+-+-jH++tt-· ···-t-H . .L.W-W'----1---L- R,= 1 OK 
500~-+-+-+++l-++l--+-+·+l-H-Ht---+-+ 

3001---+-+-+++l-H-1--+-++-l-++Ht----+-+-l~f-t+H 

50~-+-+~~~!++++--t--t-++++Hl----t-++-i-+++tt 

TL!-
30' L 

II" 

400 

350 

10 30 50 100 300 500 1000 

lc(mA) COLLECTOR CURRENT 

POWER DERATING 

1Z 30C 

~ ~ 
~ 

250 

a: 200 

~ 
CL 150 

~ 
E 
';t 100 

50 

\ 
~ 

~ 
~ 

~ 

l \J 
25 50 75 100 125 150 175 200 

T.(°C), AMBIENT TEMPERATURE 
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KSR2203 PNP EPITA'XIAL SILICON TRANSISTOR 

SWITCHING APPLICATION (Bias Resistor Built In) 

• Switching circuit, Inverter, Interface circuit Driver circuit 
•Built in bias Resistor(R,=22K1l, R2 =22K1l) 
• Complement to KSR1203 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso -50 v 
Collector-Emitter Voltage Vern -50 v 
Emitter-Base Voltage VEBO -10 v 
Collector Current le -100 mA 
Collector Dissipation Pc 300 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

ELECTRICAL CHARACTERISTICS (Ta= 25 ° C) 

Characteristic Symbol Test Condition 

Collector-Base Breakdown Voltage BVceo le= -1 OµA, le=O 
Collector-Emitter Breakdown Voltage BVceo le= -1 OOµA, ls=O 
Collector Cutoff Current leeo Vee= -40V, le=O 
DC Current Gain hFE Vee=-5V, le=-5mA 
Collector-Emitter Saturation Voltage Vee( sat) le=-10mA, le=-0.5mA 
Current Gain-Bandwidth Product fr Vee=-5mA, lc=-10V 
Output Capacitance Cob Vee=-10V, le=O 

f=1.0MHz 
Input Off Voltage Vi( off) Vee=-5V, le=-100µA 
Input On Voltage Vi( on) Vee= -0.3V, le= -5mA 
Input Resistor R1 
Resistor Ratio R1/R2 

Equivalent Circuit 

Collector (Output) 

R, 

Base (Input) ---""""-'V"---r--4 

R, 

Emitter (Gnd) 

c8·SAMSUNG 

T0·92S 

1. Emiiter 2. Collector 3. Base 

Min Typ Max Unit 

-50 v 
-50 v 

-0.1 µA 
56 

-0.3 v 
200 MHz 
S:5 pF 

-0.5 v 
-3.0 v 

15 22 29 KO 
0.9 1 1.1 
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KSR2203 PNP EPITAXIAL SILICON TRANSISTOR 

INPUT ON VOLTAGE 

100E=E33:HmE=EEEmm:=sv;;::ce:_-:;:o.a~v 
t---+-+-+-1-H-4+---+--+-++-+++~-f- A,= 22K 

50 t---+--+-+-t-+t+tt---+--+-t-+-+++++--t- A,= 22K 

30t---+--+-+-t-+t+tt---+--+-t-+-+++++--t-t-t-++t+tt 

1..._~__._....._ .................. ~....._....._ ................. ..._~..__ ......................... 
0 1 0 3 0 5 3 5 10 30 50 100 

lc(mA) COLLECTOR CURRENT 

INPUT OFF VOLTAGE 

I I Vr,e=
1
sv 

I R,=22K 
1000 

rf 
A. 22K 

I- 500 z 
a:: w 
a:: 300 
::> 
0 

1] 
I 

a:: 
0 
I-
0 100 

~ 
L I 

0 
0 50 
C( I 

~ 30 

10 
0.4 0.8 12 1.6 2.0 

V1(0FF) (V) INPUT OFF VOLT AGE 

cRSAMSUNG 

DC CURRENT GAIN 

1000 
t---t--

Vee 5~1 
A,=22K 
A,=22K 

500 

300 

z ~ 

v ~ 
Ci: 
CJ 
I-z w 

100 a: 
a: 

I!""! 
)L-

::> 
0 
0 50 
c 

.c 30 IL 

10 

1 3 5 10 30 50 100 300 500 1000 

lc(mA) COLLECTOR CURRENT 

POWER DERATING 

35ot--~t--+---+-~-+----+---+---+~--1 

z 30Ct--~~l\.---+---1--f---+-~+-~+-~-I I ,.,t--~+~--'~~--l---+-~+---+---+-----1 
; 2ooi----r--~~~~~-+----+---+---+~--1---1 
~ ~ g 150 ~ 

~ 1oot---+--+--~~1--~~11:+---+---+---+---1 

50r----t---t---t----t-'l~.---!---+---+---I 
l ~ 

25 50 75 100 125 150 175 200 

T.,(°C), AMBIENT TEMPERATURE 
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KSR2204 PNP EPITAXIAL SILICO·N~~TRANSISTOR 

SWITCHING APPLICATION (Bias Resistor Built In) 

• Switching circuit, Inverter, Interface circuit Driver circuit T0·92S 

• Built in bias Resistor(R1=47KO, R2 =47Kll) 
• Complement to KSR1204 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso -50 v 
Collector-Emitter Voltage Vern -50 v 
Emitter-Base Voltage VEBO -10 v 
Collector Current le -100 mA 
Collector Dissipation Pc 300 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

1. Emiiter 2. Collector 3. Base 

ELECTRICAL CHARACTERISTICS (Ta= 25 °C) 

Characteristic Symbol Test· Condition Min Typ Max Unit 

Collector-Base Breakdown Voltage BVcso lc=-10µA, IE=O -50 v 
Collector-Emitter Breakdown Voltage BVcEO lc=-100µA, ls=O -50 v 
Collector Cutoff Current lcso Vcs= -40V, IE=O -0.1 µA 
DC Current Gain hFE VcE=-5V, lc=-5mA 68 
Collector-Emitter Saturation Voltage VcE(sat) lc=-10mA, ls=-0.5mA -0.3 v 
Current Gain-Bandwidth Product fr VcE=-5mA, lc=-1 OV 200 MHz 
Output Capacitance Cob Vce=-1 OV, IE=O 5.5 pF 

f=1.0MHz 
Input Off Voltage Vi( off) VcE=-5V, lc=-1 OOµA -0.5 v 
Input On Voltage Vi( on) VcE= -0.3V, le= - 2mA -3 v 
Input Resistor R1 32 47 62 KO 
Resistor Ratio R1/R2 0.9 1 1.1 

Equivalent Circuit 

Collector (Output) 

R, 

Base (Input) 

R, 

\ Emitter (Gnd) 

ex SAMSUNG 416 



KSR2204 PNP EPITAXIAL SILICON TRANSISTOR 

INPUT ON VOLTAGE 

~ 
~ -lO~r--==--±=fliJ:a:EE==l=t::EttE:EE~f=El:iE~ g ~ ~ 
.... 
::i 
IL 

-5J===l=:+:J:::::t+i~==+=:j::j:::ttt:;J;n:==:j::::::j::j::j::t:t:i~ 

-31-----+--+-+-+--++-+++--+i,...-_...,P"_w~>-++-<1----+----+-+-+-+-++-H !!: 

€ 
c r-

..!!. -
1

EHllEBl~IB :> I== 
-0.5 t-----+-+-+++++-t+--+--1-+-++-IH-Hl---+--+--+-+-l++-H 

-0.3 t----+--+-+-+--+++++--+----1--'-+-+H-+-H- --+---+--+--+-t-++-H 

-0.1 

1000 

~ 500 
a: 
w 
a: 300 
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CJ 
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0 
l-
o w 
..J 
..J 
0 

100 

CJ 50 
~ 

~ 30 

10 
0 

-0.3 -1 -3 -5 -10 -30 -50 -100 

lc(mA), COLLECTOR CURRENT 

INPUT OFF VOLTAGE 

1 VcE=
1
5V 

R,= 47K 
R,- 47K:!I 

-± rr__ 

1 

f 
-i ! I 

± I 

[ 

0.4 0.8 1.2 1.6 2.0 

V1(0FF) (V) INPUT OFF VOLTAGE 

=8SAMSUNG 
Electronics 

DC CURRENT GAIN 

1oooi=:::+::::+::Pr::++'.ln:::=:r::r::o:tlllrt=:=c::l~vTcE~=~;5~,v:'ll~ 
t--+-+---t-11-tt+tt---+--+-1-+-H-+1~-----,f--l R, = 4 7K t 

500 
t---+-+---+--11-tt+tt---+--+-1-+-H-+1~_,f--l R,= 4 7K 

300t----+---+--+-t++-ttt---+---+--+-+-+++H--+.---Jt---+++++H 

CJ 50t---+-+---t-1t-+++tt---+--+--r-+-~~-f--l-t-++-H+I 
Q 

.c 30 t----+---t--+-r+t-+tt---+----+-+-++++tt----t---t---+++++H 

400 

350 

z 30C 
0 

~ 
IL 250 
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2i 
a: 200 
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3: 
0 
IL 150 
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l 100 

50 

1--+---t -+--H-t-H 1---+--H -H++H·--+--+--+-+++t+I 
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POWER DERATING 

~ 
\ 
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~ 
\ l 
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KSR220S PNP EPITAXIAL SILICON TRANSISTOR 

SWITCHING APPLICATION (Bias Resistor Built In) 

• Switching Circuit, Inverter, Interface circuit 
Driver circuit 

• Built in bias Resistor (R.=4.7KO, R2=10KO) 
• Complement to KSR1205 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso -50 v 
Collector-Emitter Voltage VcEO -50 v 
Emitter-Base Voltage VEBO -10 v 
Collector Current le -100 mA 
Collector Dissipation Pc 300 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 . oc 

ELECTRICAL CHARACTERISTICS (Ta= 25 ° C) 

Characteristic Symbol Test Condition 

Collector-Base. Breakdown Voltage BVceo le= -1 OµA, IE=O 
Collector-Emitter Breakdown Voltage BVcEO le= -1 OOµA, le=O 
Collector Cutoff Current lcso Vcs=-40V, IE=O 
DC Current Gain hFE VcE=-5V, lc=-5mA 
Collector-Emitter Saturation Voltage VcE(sat) lc=-10mA, ls=-0.5mA 
Current Gain-Bandwidth Product Cob Vcs=-1ov, IE=O 

f=1MHz 
Curr~nt Gain-Bandwidth Product fr VcE=-10V, lc=-5mA 
Input Off Voltage Vi( off) VcE=-5V, lc=-1 OOµA 
Input On Voltage Vi( on) VcE=-0.3V, lc=-20mA 
Input Resistor R1 
Resistor Ratio R1/R2 

Equivalent Circuit 
Collector (Output) 

R, 
Base (lnput)G----411~.-----.---t 

R, 

Emitter (Gnd) 

c8SAMSUNG 
l=li:>r-trnnir-c: 

T0-925 

1. Emiiter 2. Collector 3. Base 

Min Typ Max Unit 

-50 v 
-50 v 

-0.1 µA 
30 

-0.3 v 
5.5 pF 

200 MHz 
-0.3 v 

-2.5 v 
3.2 4.7 6.2 KO 

0.42 0.47 0.52 
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KSR2205 PNP EPITAXIAL SILICON TRANSISTOR 

-100 

-50 

-3C 

~ 
~ -10 

> 
... -5 

~ -3 

~ 
I -1 

> 
-0.5 

-0.3 

-0.1 
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-5000 

-3000 

-1000 

!E-500 
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~-100 ... 
ftl -50 
::l -30 
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-5 
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I--- -

-0.3 

INPUT ON VOLTAGE 

VcE 0.3V 
A, 4.7K 
A2=10K 

I 

1' r 
: J:7' 
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-1 -3 -5 -10 -30 -50 -100 

lc(mA), COLLECTOR CURRENT 

INPUT OFF VOLTAGE 
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A2=10K 
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YdOFF)(V), INPUT OFF VOLTAGE 

di SAMSUNG 
•• Electronics 
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PNP EPITAXIAL SILICON TRANSISTOR 

SWITCHING APPLICATION (Bias Resistor Built In) 

• Switching Circuit, ln\rerter, Interface circuit 
Dri\rer cjrcuit 

•Built in bias Resistor (Ri=10KO, R2=47KO) 
• Complement to KSR12os 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso -50 v 
Collector-Emitter Voltage VcEO -50 v 
Emitter-Base Voltage VEBO -10 v 
Collector Current le -100 mA 
Collector Dissipation Pc 300 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

ELECTRICAL CHARACTERISTICS (Ta =25,°C) 

Characteristic Symbol Test Condition 

Collector-Base Breakdown Voltage BVcso lc=-10µA, IE=O 
Collector-Emitter Breakdown Voltage BVcEO lc=-100µA, 18 =0 
Collector Cutoff Current .lcso Vcs= -40V, IE=O 
DC Current Gain hFE VcE=-5V, lc=-5mA 
Collector-Emitter Saturation Voltage VcE(sat) le= -1 OmA, Is= -0.5mA 
Output Capacitance Cob Vcs=-1 OV, IE=O 

f=1MHz 
Current Gain-Bandwidth Product h VcE=-10V, lc=-5mA 
Input Off Voltage Vi( off) VcE=-5V, lc=-100µA 
Input On Voltage Vi( on) VcE=-0.3V, lc=-1mA 
Input Resistor R1 
Resistor Ratio R1/R2 

Equivalent Circuit 

R, 
Base (lnput)l~---'~r----,.-----1 

R, 

Emitter (Gnd) 

=8.·SAMSUNG 
· Electronics 

T0-925 

1. Emiiter 2. Collector 3. Base 

Min Typ Max Unit 

-50 v 
-50 v 

-0.1 µA 
68 

-0.3 v 
5.5 pF 

200 MHz 
-0.3 v 

-1.4 v 
7 10 13 KO 

0.19 0.21 0.24 

4?() 



KSR2206 PNP EPITAXIAL SILICON TRANSISTOR 

-100 

-50 

-30 

w 
Cl 
c( 

-10 !:i 
0 
> 
I- -5 
:> 
Q. -3 ;!!: 

~ 
c ,g. -1 

> 
-0.5 

-0.3 

-0.1 

-10000 

-5000 

-3000 

-1000 

'Z-500 
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INPUT ON VOLTAGE 

t----+-+--+-+-+-+-1-++--+-.._.__,_,_._._._.__ _ _._ VcE = -0.3V 

•---+-+--+-+-+-+-1-++--+-.._.__,_,_._._._.____,_ ~~=~ ~~ 
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lc(mA), COLLECTOR CURRENT 

INPUT OFF VOLTAGE 
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1 

~~~~~~= 
R2=47K_ 

-0.1 -0.3 -0.5 -0.7 -0.9 -1.1 -1.3 -1.5 -1.7 -1.9 -2.1 

VdOFF)(V), INPUT OFF VOLTAGE 

c8SAMSUNG 
Electronics 

DC CURRENT GAIN 
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-31--- -l-+-J...H++-1----1---jf-+-+-J...~-+~l- - --+--

-
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KSR22Q7 PNP EPITAXIAL SILICON TRANS~STOR 

SWITCHING APPLICATION (Bias Resistor Built In) 

• Switching Circuit, Inverter, Interface circuit 
Driver circuit 

•Built in bias Resistor (R,=22K0 R2=47KO) 
• Complement to KSR1207 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso -50 v 
Collector-Emitter Voltage VcEo -50 v 
Emitter-Base Voltage \{EBO -10 v 
Collector Current le -100 mA 
Collector Dissipation Pc 300 mW 
Junction Temperature Tj 150 ac 
Storage Temperature Tstg -55-150 ac 

ELECTRICAL CHARACTERISTICS (Ta= 25 ° C) 

Characteristic Symbol Test Condition 

Collector-Base Breakdown Voltage BVcso lc=-10µA, IE=O 
Collector-Emitter Breakdown Voltage BVcEo le= -1 OOµA, ls=O 
Collector Cutoff Current lcso Vea= -40V, IE=O 
DC Current Gain hFE VcE=-5V, lc=-5mA 
Collector-Emitter Saturation Voltage VcE(sat) lc=-10mA, ls=-0.5mA 
Current Gain~Bandwidth Product Cob Vce=-10V, IE=O 

f=1MHz 
Current Gain~Bandwidth Product r fr VcE= -1 OV, le= -5mA 
Input Off Voltage Vi( off) VcE=-5V, lc=-100µA 
Input On Voltage Vi(on) VcE=-0.3V, lc=-2mA 
Input Resistor R1 
Resistor Ratio R1/R2 

Equivalent Circuit 
Collector (Output) 

R, 
Base (lnpul)O----IN'loo..-----.---t 

R, 

Emitter (Gnd) 

·-CJC SAMSUNG .... · ... · . . , 
·. Electronics 

T0-925 

1. Emiiter 2. Collector 3. Base 

Min Typ Max Unit 

-50 v 
-50 v 

-0.1 µA 
68 

-0.3 v 
5.5 pF 

200 MHz 
-0.4 v 

-2.5 v 
15 22 29 KO 

0.42 0.47 0.52 
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KSR2207 PNP EPITAXIAL SILICON TRANSISTOR 

INPUT ON VOLTAGE 

-
100 E::EE3IfilE::EE3ImlE::EE3Iffil 

>----+--+-+-+-+-++++----r-,>-+-+++-+++-~ VcE = -0. 3V 
-50 R1=22K 

-30t---+--+-+-++++++--+-+-+-++4f++<r--+--R21-=~4~7KH+~ 

r--+-+--:-- 1---f--+--+-l-+++t+--+--+-t-+t+++t 
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lc(mA), COLLECTOR CURRENT 

INPUT OFF VOLTAGE 
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T 

f 

I 
I 
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VdOFF)(V), INPUT OFF VOLTAGE 

=8SAMSUNG 
Electronics 

z c 

DC CURRENT GAIN 

-
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~3~Illl~E~ll~~~~~D I:: VcE 5J-I 
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KSR2208 PNP EPITAXIAL SILICON TRANSISTOR 

SWITCHING APPLICATION (Bias Resistor Built In) 

• Switching circuit, Inverter, Interface circuit Driver circuit T0-925 
• Built in bias Resistor (R,=47KO, R1=22K0) 
• Complement to KSR1208 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso -50 v 
Collector-Emitter Voltage Vern -50 v 
Emitter-Base Voltage VEBO -10 v 
Collector Current le -100 mA 
Collector Dissipation Pc 300 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

1. Emiiter 2. Collector 3. Base 

ELECTRICAL CHARACTERISTICS (Ta=25°C) 

Characteristic Symbol Test Condition Min Typ Max Unit 

Collector-Base Breakdown Voltage BVceo lc=-10µA, le=O -50 v 
Collector-Emitter Breakdown Voltage BVceo lc=-100µA, ls=O -50 v 
Collector Cutoff Current lceo Vce=-40V, le=O -0.1 µA 
DC Current Gain hFE VcE=-5V, lc=-5mA 56 
Collector-Emitter Saturation Voltage Vee( sat) lc=-10mA, le=-0.5mA -0.3 v 
Current Gain-Bandwidth Product fr Vce=-5mA, lc=-10V 200 MHz 
Output Capacitance Cob Vee= -1 OV, le=O 5.5 pF 

f=1.0MHz 
Input Off Voltage Vi( off) Vce=-5V, lc=-100µA -0.8 v 
Input On Voltage Vi( on) Vce=-0.3V, lc=-2mA -4 v 
Input Resistor R1 32 47 62 KO 
Resistor Ratio R1/R2 1.9 2.1 2.4 

Equivalent Circuit 
Collector (Output) 

R, 

Base (Input) 

R, 

Emitter (Gnd) 
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KSR2208 PNP EPITAXIAL SILICON TRANSISTOR 
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KSR2209 PNP EPITAXIAL SILICON TRANSISTOR 

SWITCHING APPLICATION (Bias Resistor Built In) 

• Switching Circuit, Inverter, Interface circuit 
Driver circuit 

• Built in bias Resistor (R=4.7KO) 
• Complement to KSR1209 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso -40 v 
Collector-Emitter Voltage VcEo -40 v 
Emitter-Base Voltage VEBO -5 v 
Collector Current le -100 mA 
Collector Dissipation Pc 300 mW 
Junction T~mperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

ELECTRICAL CHARACTERISTICS (Ta = 25 ° C) 

Characteristic Symbol Test Condition 

Collector-Base Breakdown Voltage BVceo lc=-100µA, IE=O 
Collector-Emitter Breakdown Voltage BVcEo lc::::;-1mA, le=O 
Collector Cutoff Current lceo Vee= -30V, IE=O 
DC Current Gain hFE VcE=-5V, lc=-1mA 
Collector-Emitter Saturation Voltage VcE(sat) lc=-10mA, le=-1mA 
Output Capacitance Cob Vce=-10V, IE=O 

f=1MHz 
Current Gain·Bandwidth Product fr VcE=-10V, lc=-5mA 
Input Resistor R1 

Equivalent Circuit Collector (Output) 

R 
Base (lnputlO--~W..,....-----1 

Emitter (Gnd) 

=8SAMSUNG 
Electronics 

T0·92S 

1. Emiiter 2. Collector 3. Base 

Min Typ Max Unit 

-40 v 
-40 v 

-0.1 µA 
100 600 

-0.3 v 
5.5 pF 

200 MHz 
3.2 4.7 6.2 KO 
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KSR2209 PNP EPITAXIAL SILICON TRANSISTOR 
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KSA2210 PNP EPITAXIAL SILICON TRANSISTOR 

SWITCHING APPLICATION (Bias Resistor Built In) 

• Switching Circuit, Inverter, Interface circuit 
Driver cireuit 

• Built in bias Resistor (R=101<(}) 
• Complement to KSR121 o 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso -40 v 
Collector-Emitter Voltage VcEO -40 v 
Emitter-Base Voltage VEBO -5 v 
Collector Current le -100 mA 
Collector Dissipation Pc 300 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

ELECTRICAL CHARACTERISTICS {Ta = 25 ° C) 

Characteristic Symbol Test Condition 

Collector-Base Breakdown Voltage BVcso lc=-100µA; le=O 
Collector-Emitter Breakdown Voltage BVcEo le= -1 mA, le=O 
Collector Cutoff Current lcso Vee= -30V, le=O 
DC Current Gain hFE VcE=-5V, lc=-1mA 
Collector-Emitter Saturation Voltage Vee( sat) lc=-10mA, ls=-1mA 
Output Capacitance Cob Vce=-10V, le=O 

f=1MHz 
Current Gain-Bandwidth Product fr Vce=-10V, lc=-5mA 
Input Resistor R 

Equivalent Circuit 
Collector (Output) 

Emitter (Gnd) 

•• • :cs SAMSUNG 
Electronics 

T0-925 

1. Emitter 2. Collector 3. Base 

Min Typ Max Unit 

-40 v 
-40 v 

-0.1 µA 
100 600 

0.3 v 
5.5 pF 

200 MHz 
7 10 13 KO 
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KSR2210 PNP EPITAXIAL SILICON TRANSISTOR 

DC CURRENT GAIN COLLECTOR-EMITTER SATURATION VOLTAGE 
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KSR2211 PNP. EPITAXIAL SILICON TRANSISTOR 

SWITCHING APPLICATION (Bias Resistor Built In) 

• Switching Circuit, Inverter, Interface circuit · 
Driver circuit 

• Built in bias Resistor (R=22KO) 
• Complement to KSRt211 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso -40 v 
Collector-Emitter Voltage VcEO -40 v 
Emitter-Base Voltage vEoo -5 v 
Collector Current le -100 mA 
Collector Dissipation Pc 300 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

ELECTRICAL CHARACTERISTICS (Ta=25°C) 

Characteristic Symbol Test Condition 

Collector-Base Breakdown Voltage BVeso le= -1 OOµA, IE=O 
Collector-Emitter Breakdown Voltage BVci:o IE= -1 mA, le=O 
Collector Cutoff Current leso Vee= -30V, IE=O 
DC Current Gain hFE Vee=-5V, le=-1mA 
Collector-Emitter Saturation Voltage Vee( sat) le=-10mA, le=-1mA 
Output Capacitance Cob Vee= -1 OV, le=O 

f=1MHz 
Current Gain-Bandwidth Product h VeE=-10V, le=-5mA 
Input Resistor R 

Equivalent Circuit 
Collector (Output) 

R 
Base (lnputlO----llYIA------1 

Emitter (Gnd) 

c8SAMSUNG 
Electronics 

T0·92S 

1. Emiiter 2. Collector 3. Base 

Min Typ Max Unit 

-40 v 
-40 v 

-0.1 µA 
100 600 

-0.3 v 
5.5 pF 

200 MHz 
15 22 29 KO 
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KSR2212 PNP EPITAXIAL SILICON TRANSISTOR 

SWITCHING APPLICATION (Bias Resistor Built In) 

• Switching Circuit, Inverter, Interface circuit 
Driver circuit 

• Built in bias Resistor (R=47KO) 
• Complement to KSR1 212 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso -40 v 
Collector-Emitter Voltage VcEO -40 v 
Emitter-Base Voltage VEso -5 v 
Collector Current le -100 mA 
Collector Dissipation Pc 300 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

ELECTRICAL CHARACTERISTICS (Ta= 25°C) 

Characteristic Symbol Test Condition 

Collector-Base Breakdown Voltage BVceo lc=-100µA, le=O 
Collector-Emitter Breakdown Voltage BVcEo lc=-1mA, ls=O 
Collector Cutoff Current lceo Vea= -30V, le=O 
DC Current Gain hFE Vce=-5V, lc=-1mA 
Collector Emitter Saturation Voltage VcE(sat) lc=-10mA, ls=-1mA 
Output Capacitance Cob Vce=-10V, IE=O 

f=1MHz 
Current Gain Bandwidth Product fr VcE=-10V, lc=-5mA, 
Input Resistor R 

Equivalent Circuit 
Collector (Output) 

A 
Base (lnput)it:l---~~-----1 

Emitter (Gnd) 

4$ !Aro!ftSUNG 

T0-925 

1. Emitter 2. Collector 3. Base 

Min Typ Max Unit 

-40 v 
-40 v 

-0.1 µA 
100 600 

-0.3 v 
5.5 pF 

200 MHz 
32 47 62 KO 
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KSR2213 PNP EPITAXIAL SILICON TRANSISTOR 

SWITCHING APPLICATION (Bias Resistor Built In) 

• Switching circuit, Inverter, Interface circuit Driver circuit 
•Built in bias Resistor(R,=2.2KO, R2 =47KO) 
• Complement to KSR1213 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso -50 v 
Collector-Emitter Voltage Vern -50 v 
Emitter-Base Voltage VEBo -10 v 
Collector Current le -100 mA 
Collector Dissipation Pc 300 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

ELECTRICAL CHARACTERISTICS (Ta= 25 ° C) 

! Characteristic Symbol Test Condition I 

Collector-Base Breakdown Voltage BVcso lc=-10µA, IE=O 
Collector-Emitter Breakdown Voltage BVcrn lc=-100µA, ls=O 
Collector Cutoff Current lcso Vcs= -40V, IE=O 
DC Current Gain hFE VcE= -5V, le= -5mA 
Collector-Emitter Saturation Voltage VcE(sat) lc=-10mA, ls=-0.5mA 
Current Gain-Bandwidth Product fr VcE=-5mA, lc=-10V 
Output Capacitance Cob Vcs=-10V, IE=O 

f=1.0MHz 
Input Off Voltage Vi( off) VcE=-5V, lc=-100µA 
Input On Voltage Vi( on) VcE=-0 2V, lc=-1 OmA 

I Input Resistor R1 
I Resistor Ratio R1/R2 

Equivalent Circuit 

Collector (Output) 

R, 

Base (Input) 

R, 

Emitter (Gnd) 

•• :::SAMSUNG 
•• Electronics 

T0-92S 

1. Emiiter 2. Collector 3. Base 

Min Typ ·Max Unit 

-50 v 
-50 v 

-0.1 µA 
68 

-0.3 v 
200 MHz 
5.5 pF 

-0.5 v 
-1.1 v 

1.5 2.2 2.9 KO 
0.042 0.047 0.052 

..I. 
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KSR2214 PNP EPITAXIAL SILICON TRANSISTOR 

SWITCHING APPLICATION (Bias Resistor Built In) 

• Switching circuit, Inverter, Interface circuit Driver circuit 
•Built in bias Resistor(R,=4.7KO, R,=47KO) 
• Complement to KSR1214 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso -50 v 
. Collector-Emitter Voltage Vern -50 v 
Emitter-Base Voltage VEBo -10 v 
Collector Current le -100 mA 
Collector Dissipation Pc 300 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

ELECTRICAL CHARACTERISTICS (Ta = 25 ° C) 

Characteristic Symbol Test Condition 

Collector-Base Breakdown Voltage BVcso lc=-10µA, IE=O 
Collector-Emitter Breakdown Voltage BVcrn lc=-100µA, ls=O 
Collector Cutoff Current lcso Vea= -40V, IE=O 
DC Current Gain hFE VcE=-5V, lc=-5mA 
Collector-Emitter Saturation Voltage VcE(sat) lc=-10mA, 1a=-0.5mA 
Current Gain-Bandwidth Product fr VcE=-5mA, lc=-10V 
Output Capacitance Cob Vca=-1 OV, IE=O 

f= 1.0MHz 
Input Off Voltage Vi( off) VcE=-5V, lc=-1 OOµA 
Input On Voltage Vi( on) VcE=-0.2V, lc=-5mA 
Input Resistor R, 
Resistor Ratio R,/R2 

Equivalent Circuit 

Collector (Output) 

R, 

Base (Input) 

R, 

Emitter (Gnd) 

:8SAMSUNG 
Fl,,.r-trnnil'c 

T0-925 

1. Emiiter 2. Collector 3. Base 

Min Typ Max Unit 

-50 v 
-50 v 

-0.1 µA 
68 

-0.3 v 
200 MHz 
5.5 pF 

-0.5 v 
-1.3 v 

3.2 4.7 6.2 KO 
0.09 0.1 0.11' 
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2N3903 NPN EPITAXIAL SILICON TRANSISTOR 

GENERAL PURPOSE TRANSISTOR 
• Collector-:Emitter Voltage: Vceo =40V T0-92 

• Collector Dissipation: Pc (max)=625mW 

ABSOLUTE MAXIMUM RATINGS(Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vceo 60 v 
Collector-Emitter Voltage VcEo 40 v 
Emitter-Base Voltage Veeo 6 v 
Collector Current le 200 mA 
Collector Dissipation Pc 625 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

• Refer to 2N3904 for graphs 
1. Emitter 2. Base 3. Collector 

ELECTRICAL CHARACfERISTICS (Ta =25°C) 

Characteristic Symbol Test Conditions Min Typ Max Unit 

Collector-Base Breakdown Voltage BVceo le =10µA, le =0 60 v 
*Collector-Emitter Breakdown Voltage BVeeo le =1mA, le =0 40 v 
Emitter-Base Breakdown Voltage BVeeo le =10µA, le =0 6 v 
Collector Cut-off Current leex Vee =30V, Vee =3V 50 nA 
Base Cut-off Current leL Vce=30V, Vee=3V 50 nA 

*DC Current Gain hFe le=0.1mA, Vee=1V 20 
lc=1mA, Vee =1V 35 
le=10mA, Vee=1V 50 150 
lc=50mA, Vee =1V 30 
lc=100mA, Vce=1V 15 

*Collector-Emitter Saturation Voltage Vee (sat) le =10mA, le =1mA 0.2 v 
le =50mA, le =5mA 0.3 v 

*Base-Emitter Saturation Voltage Vee (sat) le =10mA, le =1mA 0.65 0.85 v 
le =50mA, le =5mA 0.95 v 

Output Capacitance Cob Vee =5V, le =0 4 pF 
f=1MHz 

Current Gain Bandwidth Product fr lc=10mA, Vce=20V 250 MHz 
f=100MHz 

Turn On Time ton Vcc=3V, Vee=0.5V 70 ns 
le=10mA, le1 =1mA 

Turn Off Time to ff Vce=3V, lc=1mA 225 ns 

le=le2=1mA I 

* Pulse Test: Pulse Width ::5 300µs, Duty Cycle:::; 2% 

di SAMSUNG -· ,..., __ . ___ ,..:,._ 
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2N3904 NPN EPITAXIAL SILICON TRANSISTOR 

GENERAL PURPOSE TRANSISTOR 
• Collector~Emitter Voltage: Vceo=40V T0-92 

• Collector Dissipation: Pc (max)=625mW 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Veso 60 v 
Collector-Emitter Voltage Vceo 40 v 
Emitter-Base Voltage Veso 6 v 
Collector Current le 200 mA 

I Collector Dissipation Pc 625 mW 
Junction Temperature 

l 
Tj 150 oc 

l Storage Temperature Tstg -55-150 oc 

1. Emitter 2. Base 3. Collector I 
ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Conditions Min lYP Max Unit 

I Collector-Base Breakdown Voltage BVeso le =10µA, le =0 60 v 
*Collector-Emitter Breakdown Voltage BVceo le =1mA, Is =0 40 v 
Emitter-Base Breakdown Voltage BVeso le =10µA, le =0 6 v 
Collector Cut-off Current lcex Vce=30V, Vee =3V 50 nA 
Base Cut-off Current lsL Vee =30V, Vee =3V 50 nA 

*DC Current Gain hFe 16-=0.1niA, Vce=1V 40 
le =1mA, Vee =1V 70 
le =10mA, Vee =1V 100 300 
h::=50mA, Vce=1V 60 
lc=100mA, Vce=1V 30 

*Collector-Emitter Saturation Voltage Vee (sat) le =10mA, Is =1mA 0.2 v 
le =50mA, Is =5mA 0.3 v 

*Base-Emitter Saturation Voltage Vee (sat) le =10mA, Is =1mA 0.65 0.85 ·V 
le =50mA, Is =5mA 0.95 v 

Output Capacitance Cob Vce=5V, le=O 4 pF 
f=1MHz 

Current Gain Bandwidth Product fr le =10mA, Vee =20V 300 'MHz 
f=100MHz 

Turn On Time ton Vcc=3V, Vse=0.5V 70 ·.· ns 

le =10mA, 101 =1mA 
Turn Off Time tott Vcc=3V, lc=1 OmA 250 ns 

101 =ls2=1mA 

* Pulse Test: Pulse Width ::5 300µs, Duty Cycle ::5 2% 

:8SAMSUNG 
Electronics 
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2NS904 NPN EPITAXIAL SILICON TRANSISTOR 
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2N3905 PNP EPITAXIAL SILICON TRANSISTOR 

GENERAL PURPOSE TRANSISTOR 
• Collector-Emitter Voltage: Vceo=40V T0-92 

• Collector Dissipation: Pc (max)=625mW 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 40 v 
Collector-Emitter Voltage Vceo 40 v 
Emitter-Base Voltage Veso 5 v 
Collector Current le 200 mA 
Collector Dissipation Pc 625 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

• Refer to 2N3906 for graphs 
1. Emitter 2. Base 3. Collector I 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Conditions Min Typ Max Unit 

Collector-Base Breakdown Voltage BVcso le =10µA, le =0 40 v 
*Collector-Emitter Breakdown Voltage BVceo lc=1mA, ls=O 40 v 
Emitter-Base Breakdown Voltage BVeso le=10µA, lc=O 5 v 
Base Cut-off Current lsL Vce=30V, Vse=3V 50 nA 
Collector Cut-off Current lcex Vee =30V, Vee =3V 50 nA 

*DC Current Gain hFE. lc=0.1mA, VcE=1V 30 
lc=1mA, VcE=1V 40 
lc=10mA, VcE=1V 50 150 
lc=50mA, VcE=1V 30 
lc=100mA, Vce=1V 15 

*Collector-Emitter Saturation Voltage VcE (sat) lc=10mA, ls=1mA 0.25 v 
le =50mA, Is =5mA 0.4 v 

*Base-Emitter Saturation Voltage VsE (sat) lc=10mA, ls=1mA 0.65 0.85 v 
le =50mA, Is =SmA 0.95 v 

Current Gain Bandwidth Product fr lc=10mA, VcE=20V 200 MHz 
f=100MHz 

Output Capacitance Cob Vcs=SV, IE=O 4.5 pF 
f=100KHz 

Turn On Time ton v cc =3V, v BE =0.SV 70 ns 
lc=10mA, 101 =1mA 

Turn Off Time tott Vcc=3V, lc=10mA 260 ns 
ls=ls2=1mA 

* Pulse Width :s; 300µs, Duty Cycle :s; 2% 

=8SAMSUNG 
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2N3906 PNP EPITAXIAL SILICON TRANSISTOR 

GENERAL PURPOSE TRANSISTOR 
• Collector-Em,itter Voltage: VcEo =40~ T0-92 
• Collector Dissipation: Pc (max)=625mW 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic: Symbol Rating Unit 

Collector-Base Voltage Vceo 40 v 
Collector-Emitter Voltage VcEo 40 v 
Emitter-Base Voltage VEBO 5 v 
Collector Current le 200 mA 
Collector Dissipation Pc 625 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

1. Emitter 2. Base .3. Collector 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Conditions Min lYP Max Unit 

Collector-Base Breakdown Voltage BVceo le =10µA, IE =0 40 v 
*Collector-Emitter Breakdown Voltage BVeeo lc=1mA, le=O 40 v 
Emitter-Base Breakdown Voltage BVEBO IE =10µA, le =0 5 V, 
Base Cut-off Current leL VcE =30V, VeE =3V 50 nA 
Collector Cut-off Current lcex VeE=30V, VeE=3V 50 nA 

*DC Current Gain hFE le=0.1mA, VeE=1V 60 
lc=1mA, VcE=1V 80 
le= 10mA, VcE= iv 100 300 
le'.=50mA, VcE=1V 60 

. le= 100mA, VeE = 1V 30 
*Collector-Emitter Saturation Voltage Vee (sat) le =10mA, Is =1mA 0.25 v 

. le =50mA, le =5mA 0.4 v 
*Base-Emitter Saturation Voltage Vee (sat) le =10mA, le =1mA 0.65 0.85 v 

lc=50mA, le=5mA 0.95 v 
c'urrent Gain Bandwidth Product h lc=10mA, Vc~=20V 250 MHz 

f=100MHz 
Output Capacitance Cob Vee=5V, le=O 4.5 pF 

f=100KHz 
· Turn On Time ton Vec=3V, Vee=0.5V 70 ns 

le =10mA, le1 =1mA 
Turn Off Time to ff Vce=3V, le=10mA · 300 ns 

le1 =le2 =1mA 

* Pulse Widths; 300µs; Duty Cycles; 2% 
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2N3906 PNP EPITAXIAL SILICON TRANSISTOR 

DC CURRENT GAIN CURRENT GAIN-BANDWIDTH PRODUCT 
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2N4123 NPN EPITAXIAL SILICON TRANSISTOR 

GENERAL PURPOSE TRANSISTOR · 
• Collector-Emitter Voltage: V ceo =30V 
•Collector Dissipation: Pc (max)=625mW 

ABSOLUTE MAXIMUM RATINGS(Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vceo 40 v 
Collector-Emitter Voltage Vceo 30 v 
Emitter-Base Voltage Veeo 5 v 
Collector Current le 200 mA 
Collector Oissipation Pc 625 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55~150 oc 

• Refer to 2N3904 for grapfls 

ELECTRICAL CHARACTERISTl~S (Ta =25°C) 

Characteristic Symbol Test Conditions 

Collector-Base Breakdown Voltage BVceo lc=10µA, le=O 
*Collector-Emitter Breakdown Voltage BVceo lc=1mA, le=O 
Emitter-Base Breakdown Voltage BVeeo le =10µA, le =0 
Collector Cut-off Current lceo Vce=20V, le=O 
Emitter Cut-off Current leeo Vee=3V, lc=O 

*DC Current Gain hFe le =2mA, Vee =1V 
le =50mA, Vee =1V 

*Collector-Emitter Saturation Voltage Vee (sat) le =50mA, le =5mA 
*Base-Emitter Saturation Voltage Vee (sat) le =50mA, le =5mA 
Current Gain Bandwidth Product h le =10mA, Vee =20V 

f=100MHz 
Output Capacitance Cob Vce=5V, le=O 

f=1MHz 
Collector-Base Capacitance Ccb Vce=5V, le=O 

f=100KHz 

*Pulse Test: Pulse Width=300µS, Duty Cycle=2% 

de SAMSUNG •• .. -... ... . 

T0-92 

1. Emitter 2. Base 3. Collector 

Min Typ Max Unit 

40 v 
30 v 

5 v 
50 nA 
50 nA 

50 150 
25 

0.3 v 
0.95 v 

250 MHz 

4 pF 

4 pF 
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2N4124 NPN EPITAXIAL SILICON TRANSISTOR 

GENERAL PURPOSE TRANSISTOR 
• Collector-Emitter Voltage: Vceo =25V T0-92 

• Collector Dissipation: Pc {max)=625mW 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcao 30 v 
Collector-Emitter Voltage Vceo 25 v 
Emitter-Base Voltage Veao 5 v 
Collector Current le 200 mA 
Collector Dissipation Pc 625 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

• Refer to 2N3904 for graphs I •' 
1. Emitter 2. Base 3. Collector 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Conditions Min Typ Max Unit 

Collector-Base Breakdown Voltage BVcao le =10µA, le =0 30 v 
*Collector-Emitter Breakdown Voltage BVcrn lc=1mA, la=O ?5 v 
Emitter-Base Breakdown Voltage BVeao le =10µA, le =0 5 v 
Collector Cut-off Current lcao Vca=20V, le=O 50 nA 
Emitter Cut-off Current leao Vae =3V, le =0 50 nA 

*DC Current Gain hFe lc=2mA, Vce=1V 120 360 
lc=50mA, Vce=1V 60 

*Collector-Emitter Saturation Voltage Vee {sat) le =50mA, la =5mA 0.3 v 
.*Base-Emitter Saturation Voltage Vae {sat) le =50mA, la =5mA 0.95 v 
Current Gain Bandwidth Product fr lc=10mA, Vce=20V 300 MHz 

f=100MHz 
Output Capacitance Cob Vca=5V, le=O 4 pF 

f=1MHz 
Collector-Base Capacitance Ccb Vca=SV, le=O 4 pF 

f=100KHz 

*Pulse Test: Pulse Width=300µS, Duty Cycle=2% 

.d!SAMSUNG 
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2N4125 PNP EPITAXIAL SILICON TRANSISTOR 

AMPLIFIER TRANSISTOR 
• Collector-Emitter Voltage: VcEo =30V T0·92 

• Collector Dissipation: Pc (max)=625mW 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Emitter Voltage VcEo 30 v 
Collector-Base Voltage Vcao 30 v 
Emitter-Base Voltage VEBO 4 v 
Collector Current le 200 mA 
Collector Dissipation Pc 625 mW 
Junction Temperature Tj 150 oc 

[ Storage Temperature Tstg 
l -55-150 oc 

• Refer to 2N3906 for graphs 
1. Emitter 2. Base 3. Collector 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Conditions Min Typ Max Unit 

*Collector-Emitter Breakdown Voltage\ BVcrn le=1mA,'la=0 30 v 
Collector-Base Breakdown Voltage 

I 
BVe00 le =10µA, IE =0 30 v 

Emitter-Base Breakdown Voltage BVEBo IE=10µA, le=O 4 v 
Collector Cut-off Current I 

le00 Vea =20V, IE =0 50 nA 
Emitter Cut-off Current IEBO V0E =3V, le =0 50 nA 

*DC Current Gain hFE le=2mA, VeE=1V 50 150 
le·=50mA, VcE =1V 25 

*Collector-Emitter Saturation Voltage VeE {sat) le= 50mA, 10 = 5mA 0.4 v 
*Base-Emitter Saturation Voltage VaE {sat) le =50mA, 10 =5mA 0.95 
Current Gain Bandwidth Product h le=10mA, VeE=20V 200 MHz 

f=100MHz 
Collector Base Capacitance CC'b Vc0=5V, IE=O f=1MHz 4.5 pF 
Noise Figure NF le =100µA, VcE =5V 5 dB 

RG=1KO 
Noise Bandwidth= 
101-iz to 15.7KHz 

*Pulse Test: Pulse Width= 300µS, Duty Cycle= 2 % 
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2N4126 PNP EPITAXIAL SILICON TRANSISTOR 

AMPLIFIER TRANSISTOR 
• Collector-Emitter Voltage: Vceo=25V T0-92 
• Collector Dissipation: Pc (max)=625mW 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Emitter Voltage VcEo 25 v 
Collector-Base Voltage Vcso 25 v 
Emitter-Base Voltage VEsO 4 v 
Collector Current le 200 mA 
Collector Dissipation Pc 625 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

• Refer to 2N3906 for graphs 
1. Emitter 2. Base 3. Collector I 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Sym.bol Test Conditions Min Typ Max Unit 

*Collector-Emitter Breakdown Voltage BVcEO le =1mA, Is =0 25 v 
Collector-Base Breakdown Voltage BVcso le =10µA, IE =0 25 v 
Emitter-Base Breakdown Voltage BVEso IE =10µA, le =0 4 v 
Collector Cut-off Current lcso Vcs=20V, IE=O 50 nA 

Emitter Cut-off Current IEso VsE =3V, le =0 50 nA 

*DC Current Gain hFE lc=2mA, VcE=1V 120 360 

lc=50mA, Vce=1V 60 

*Collector-Emitter SaturatiOn Voltage VcE(sat) le =50mA, Is =5mA 0.4 v 
*Base-Emitter Saturation Voltage VsE (sat) le =50mA~ Is =5mA 0.95 v 
Current Gain Bandwidth Product h le =10mA, VcE =20V 250 MHz 

f=100MHz 

Collect9r Base Capacitance Ccb Vcs=5V, le=O 4.5 pF 

f=1MHz 
Noise Figure NF le =100µA, Vee =5V 4 dB 

R9 =1KO 
Noise Bandwidth= 
10Hz to 15.?KHz 

*Pulse Test: Pulse Width=300µS, Duty Cycle=2% 

c8SAMSUNG 
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2N4400 NPN EPITAXIAL .SILICON TRANSISTOR 
. " 

GENERAL PURPOSE TRANSISTOR 
• Collector-Emitter Voltage: Vceo =40V T0-92 
• Collector Dissipatl~n: Pc (max)=6,25mW 

ABSOLUTE MAXIMUM RATINGS(Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vceo 60 v 
Collector-Emitter Voltage Vceo 40 v 
Emitter-Base Voltage Veeo 6 v 
Collector Current le 600 mA 
Collector Dissipation Pc 625 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

1. Emitter 2. Base 3. Collector 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Conditions Min lYP Max Unit 

Collector-Base Breakdown Voltage BVceo le =100µA, le =0 60 v 
*Collector-Emitter Breakdown Voltage BVceo lc=1mA, le=0 40 v 
Emitter~Base Breakdown Voltage BVeeo le =100µA, le =0 6 v 
Collector Cut·off Current lcex Vee =35V, Vee =0.4V 100 nA 

*DC Current Gain hFe le =1mA, Vee =1V 20 
/ 

le =10mA, Vee =1V 40 
lc=150mA, Vce=1V 50 150 
lc=500mA, Vce=2V 20 

*Coilector-Emitter Saturation Voltage Vee (sat) lc=150mA, le=15mA 0.4 v 
I le =500mA, le =50mA 0.75 v 
*Base-Emitter Saturation Voltage Vee (sat) le =150mA, le =15mA 0.75 0.95 v 

le =500mA, le =50mA 1.2 v 
Collector-Base Capacitance Ccb Vce=5V, le=O 6.5 pF 

f=100KHz 
Current Gain Bandwidth Product fr le =20mA, Vee =10V 200 MHz 

f=100MHz 
Turn On Time ton Vcc=30V, Vee=2V 35 ns 

le =150mA, le1 =15mA 
Turn Off Time toff Vcc=30V, lc=150mA 255 ns 

le1 =le2=15mA 

*Pulse Test: Pulse Width=300µS, Duty Cycle=2% 

c8SAMSUNG 
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2N4400 NPN EPITAXIAL SILICON TRANSISTOR 

DC CU~RENT GAIN 
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2N4401 .- ,.NPN EPITAXIAL SILICON TRANSISTOR 

GENERAL PURPOSE TRANSISTOR 
. •Collector-Emitter Voltage: Vceo=40V T0-92 

• Collector Dissipation: Pc (max)=625mW 

ABSOLU~E MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vceo 60 v 
Collector-Emitter Voltage Vceo 40 v 
Emitter-Base Voltage Veeo 6 v 
Collector Current le 600 mA 
Collector Dissipation Pc 625 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

• Refer to 2N4400 for graphs 
1. Emitter 2. Base 3. Collector 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Conditions Min Typ Max 'Unit 

Collector-Base Breakdown Voltage BVceo le =100µA, le =0 60 v 
*Collector-Emitter Breakdown Voltage BVceo lc=1mA, le=O 40 v 
Emitter-Base Breakdown Voltage BVeeo le =100µA, le =0 6 v 
Collector Cut-off Current lcex Vce=35V, Vee=0.4V 100 nA 

*DC Current Gain hFE le =0.1mA, Vee =1V 20 
le =1mA, Vee =1V 40 
le =10mA, Vee =1V 80 
lc=150mA, VcE=1V 100 300 
lc=500mA, Vee =2V 40 

*Collector-Emitter Saturation Voltage Vee (sat) le =150mA, le =15mA 0.4 v 
le =500mA, le =50mA 0.75 v 

*Base-Emitter Saturation Voltage Vee (sat) lc=150mA; le=15mA 0.75 . 0.95 \· ·v·· 
le =500mA, le =50mA 1.2 v 

Collector-Base Capacitace Ccb Vce=5V, le=O 6.5 pF 
f=100KHz 

Current Gain Bandwidth Product fr lc=20mA, Vce=10V 250 MHz 
f=100MHz 

Turn On Time ton Vcc=30V, Vee=2V 35 ns 

lc=150mA, le1 =15mA 
Turn Off Time tott Vcc=30V, lc=150mA 255 ns 

le1 =le2=15mA 

*Pulse Test: 'Pulse Width= 300µs, Duty Cycle=2% ' 

c8SAMSUNG 
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2N4402 PNP EPITAXIAL SILICON TRANSISTOR 

GENERAL PURPOSE TRANSISTOR 
• Collector-Emitter Voltage: Yceo =40V 
•Collector Dissipation: Pc (max)=625mW 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vceo 40 v 
Collector-Emitter Voltage Vceo 40 v 
Emitter-Base Voltage Veeo 5 v 
Collector Current le 600 mA 
Collector Dissipation Pc '625 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

• Ref~r to 2N4403 for graphs 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Conditions 

Collector-Base Breakdown Voltage BVceo le =0.1mA, le =0 
•Collector-Emitter Breakdown Voltage BVceo lc=1mA, le=O 
Emitter-Base Breakdowr. Voltage BVeeo le=0.1mA, lc=O 
Collector Cut-off Current lcex Vce=35V, Vae=0.4V 
Base Cut-off Current leev Vce=35V, Vee=0.4V 
DC Current Gain hFe lc=1mA, Vce=1V 

lc=10mA, Vce=1V 
*lc=150mA, Vce=2V 
*lc=500mA, Vce=2V 

*Collector-Emitter Saturation Voltage Vee (sat) lc=150mA, le=15mA 
le =500mA, le =50mA 

*Base-Emitter Saturation Voltage Vee (sat) lc=150mA, le=15mA 
le =500mA, le =50mA 

Current Gain Bandwidth Product fr lc=20mA, Vce=10V 
f=100MHz 

Collector-Base Capacitance Ccb Vce=10V, le=O 
f=140KHz 

Turn On Time ton Vcc=30V, lc=150mA 
le1 =15mA, Vee=2.0V 

Turn Off Time tott Vee =30V, le =150mA 
le1 =le2:::;15mA 

* Pulse Test: Pulse Width= 300µs, Duty Cycle =2% 

c8SAMSUNG· 
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1. Emitter 2. Base 3. Collector 

Min Typ Max Unit 

40 v 
40 v 

5 v 
100 nA 
100 nA 

30 
50 
50 150 
20 

0.4 v 
0.75 v 

0.75 0.95 v 
1.3 v 
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8.5' pF 

35 ns 
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2N4403 PNP EPITAXIAL SILICON TRANSISTOR 

GENERAL PURPOSE TRANSISTOR 
• Collector-Emitter Voltage: Vceo =40V 
•Collector Dissipation: Pc (max)=625mW 

ABSOLUTE MAXIMUM RATINGS {Ta =25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vceo 40 v 
Collector-Emitter Voltage Vceo 40 v 
Emitter-Base Voltage Veeo 5 v 
Collector Current le 600 mA 
Collector Dissipation Pc 625 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Conditions 

Collector-Base Breakdown Voltage BVceo lc=0.1mA, le=O 
*Collector-Emitter Breakdown Voltage BVceo lc=1mA, le=O 
Emitter-Base Breakdown Voltage BVeeo le=0.1mA, lc=O 
Collector Cut-off Current lcex Vce=35V, Vee=0.4V 
Base Cut-off Current leev Vee =35V, Vee =0.4V 
DC Current Gain hFe lc=0.1mA, Vce=1V 

lc=1mA, Vce=1V 

I 
lc=10mA, Vce=1V 

*lc=150mA, Vce=2V 
* lc=500mA, Vce=2V 

*Collector-Emitter Saturation Voltage Vee {sat) le =150mA, le ='=15mA 
le =500mA, le =50mA 

*Base-Emitter Saturation Voltage Vee {sat) le =150mA, le =15mA 
le =500mA, le =50mA 

Current Gain Bandwidth Product h lc=20mA, Vce=10V 
f=100MHz 

Collector-Base Capacitance Ccb Vce=10V, le=O 
f=140KHz 

Turn On Time ton Vee =30V, le =150mA 
le1 =15mA, Vee =2.0V 

Turn Off Time to ff Vcc=30V, lc=150mA 
le1 =le2=15mA 

* Pulse Test: Pulse Width=300•µs,·Duty Cycle=2% 

c8SAMSUNG 
CIA,..+.,.,... .... i,..~ 

T0-92 

1. Emitter 2. Base 3. Collector 

Min Typ Max Unit 

40 v 
40 v 

5 v 
100 nA 
100 nA 

30 
60 

100 
100 300 
20 

0.4 v 
0.75 v 

0.75 0.95 v 
1.3 v 

200 MHz 

8.5 pF 

35 ns 

255 ns 
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2N4403 PNP EPITAXIAL SILICON TRANSISTOR 

DC CURRENT GAIN 
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2N5086 PNP EPITAXIAL SILICON ·TRANSISTOR 

AMPLIFIER TRANSISTOR 
• Collector-Emitter Voltage: V0eo =SOV 
•Collector Dissipation: Pc (max)=625mW 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteri$tic Symbol Rating Unit 

Collector-Base Voltage Vceo 50 v 
Collector-Emitter Voltage Vceo 50 v 
Emitter-Base Voltage Veeo 3 v 
Collector Current le 50 mA 
Collector Dissipation Pc 625 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Conditions 

Collector-Base Breakdown Voltage BVceo le =100µA, le =0 
I· Collector-Emitter Breakdown Voltage BVeeo le=1mA, le=O 

Collector Cut-off Current lceo Vee =10V, le =0 
Vee =35V, le =0 

Emitter Cut-off Current leeo Vee =3V. le =0 
DC Current Gain hFe le =100µA, Vee =5V 

le =1mA, Vee =5V 
*le=10mA, Vee=5V 

Collector-Emitter Saturation Voltage Vee (sat) le =10mA, le =1mA 
Base-Emitter On Voltage Vee (on) le=1mA, Vee=5V 
Current Gain Bandwidth Product fr le =500µA, Vee =5V 

f=20MHz 
Collector-Base Capacitance Ccb Vee =5V. le =0 

f=100KHz 
Noise Figure NF le=20µA, Vee=5V 

Rs=10KO 
f::;10Hz to 15.7KHz 
le=100µA, Vee=5V 
Rs =3KO, f=1KHz 

* Pulse Test: Pulse Width= 300µs, Duty Cycle= 2% 

T0·92 

1. Emitter 2. Base 3. Collector 

Min Typ Max Unit 

50 v 
50 v 

10 nA 
50 nA 
50 nA 

150 500 
150 
150 

0.3 v 
0.85 v 

40 MHz 

4 pF 

3 dB 

3 dB 
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2N5086 PNP EPITAXIAL SILICON.TRANSISTOR 

DC CURRENT GAIN 
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2N5087 PNP EPITAXIAL SILICON TRANSISTOR 

AMPLIFIER TRANSISTOR 
• Collector-Emitter Voltage: VcEo =SOV T0-92 

• Collector Dissipation: Pc (max)=625mW 

ABSOLUTE MAXIMUM RATINGS {Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Veeo 50 v 
Collector-Emitter Voltage VeEo 50 v 
Emitter-Base Voltage VEeo 3 v 
Collector Current le 50 mA 
C.ollector Dissipation Pc 625 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

• Refer to 2N5086 for graphs 
1. Emitter 2. Base 3. Collector 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Conditions Min Typ Max Unit 

Collector-Base Breakdown Voltage BVeeo le .;..1ooµA, IE =0 50 v 
*Collector-Emitter Breakdown Voltage BVeEo le=1mA, le=O 50 v 
Collector Cut-off Current leeo Voe=10V, IE=O 10 nA 

Vee=35V, le=O 50 nA 
Emitter Cut-off Current leeo Vee=3V, lo=O 50 nA 
DC Current Gain hFe lc=100µA, Vee=5V 250 800 

le=1mA, VeE=5V 250 
*le =10mA, Vee =5V 250 

Collector-Emitter Saturation Voltage Vee(sat) le =10mA, le =1mA 0.3 v 
Base-Emitter On Voltage Vee (on) lc=1mA, Vee=5V 0.85 v 
Current Gain Bandwidth Product fr le=500µA, Vee=5V 40 MHz 

f=20MHz 
Collector-Base Capacitance Ccb Vee=5V, le=O 4 pF 

f=100KHz 
Noise Figure NF lo =20µA, Vee =5V 2 dB 

Rs=10KO 
f=10Hz to 15.7KHz 
le =100µA, Vee =5V 2 dB 
Rs =3KO, f=1KHz 

• Pulse Test: Pulse Width= 300µs, Duty Cycle~ 20/o 

c8SAMSUNG 
S:l.ol"+rnnil""~ 
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2N5088 NPN EPITAXIAL SILICON TRANSISTOR 

AMPLIFIER TRANSISTOR 
• Collector-Emitter Voltage: VcEo =30V 

T0-92 

• Collector Dissipation: Pc (max)=625mW 

ABSOLUTE MAXIMUM RATINGS {Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 35 v 
Collector-Emitter Voltage Vceo 30 v 
Emitter-Base Voltage Veso 4.5 v 
Collector Current le 50 mA 
Collector Dissipation Pc 625 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 

1. Emitter 2. Base 3. Collector I 
Characteristic Symbol Test Conditions Min Typ Max Unit 

*Collector-Base Breakdown Voltage BVcso le =100µA, IE =0 35 v 
*Collector-Emitter Breakdown Voltage BVceo lc=1mA, ls=O 30 v 
Collector Cut-off Current lcso Vee =20V, le =0 50 nA 

Emitter Cut-off Current leso Vee =3V, le =0 50 nA 
Vse=4.5V, lc=O 100 nA 

DC Current Gain hFE le =100µA, Vee =5V 300 900 
lc=1mA, Vce=5V 350 

*le =10mA, Vee =5V 300 
Collector-Emitter Saturation Voltage Vce(sat) le =10mA, Is =1mA 0.5 v 

*Base-Emitter On Voltage Vee (on) le =10mA, Vee =5V 0.8 v 
Current Gain Bandwidth Product fr lc=500µA, Vce=5V 50 MHz 

f=20MHz I 

: 

Collector Base Capacitance Ccb Vca=5V, le=O I 
I 

4 pF 
I f=100KHz I 

Noise Figure NF I lc=100µA, Vce=5V 3 dB 
Rs=10KO I 

l J f=10Hz to 15.7KHz l J 
*Pulse Test: Pulse Width= 300µs, Duty Cycle .=20/o 

11111 
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2N5088 NPN EPITAXIAL SILICON TRANSISTOR 
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2N5088 NPN EPITAXIAL SILICON TRANSISTOR 

NOISE FIGURE 
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2N5089 NPN EPITAXIAL SILICON TRANSISTOR 

AMPLIFIER TRANSISTOR ~ 
• Collector-Emitter Voltage: Vceo=25V T0-92 
• Collector Dissipation: Pc (max)=625mW 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vceo 30 v 
Collector-Emitter Voltage VcEo 1 

25 v 
Emitter-Base Voltage VEBO 4.5 v 
Collector Current le 50 mA 
Collector Dissipation Pc 625 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

l 

• Refer to 2N5088 for graphs 
1. Emitter 2. Base 3. Collector 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Conditions Min Typ Max Unit 

Collector-Base Breakdown Voltage BVceo le =100µA, IE =0 30 v 
*Collector-Emitter Breakdown Voltage BVcEo lc=1mA, la=O 25 v 
Collector Cut-off Current lceo Vca=15V, IE=O 50 nA 
Emitter Cut-off Current IEBO VaE =3V, le =0 50 nA 

VaE =4.5V, le =0 100 nA 
DC Current Gain hFE lc=100µA, VcE=5V 400 1200 

lc=1mA, VcE=5V 450 
*lc=10mA, VcE=5V 400 

Collector-Emitter Saturation Voltage VcE(sat) lc=10mA, la=1mA 0.5 v 
·ease-Emitter On Voltage VaE (on) le =10mA, VcE =5V 0.8 v 
Current Gain Bandwidth Product fr lc=500µA, VcE=5V 50 MHz 

f=20MHz 
Collector Base Capacitance Ccb Vca=5V, IE=O 4 pF 

f=100KHz 
Noise Figure NF lc=100µA, VcE=5V 2 dB 

Rs=10KO 
f=10Hz to.15.7KHz 

* Pulse Test: Pulse Width =300µs, Duty Cycle =2% 

CBsAMSUNG 
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2N5209. NPN EPITAXIAL SILICON TRANSISTOR 

AMPLIFIER TRANSISTOR 
• Collector-Emitter Voltage: VcEo =50V T0-92 

• Collector Dissipation: Pc (max)=625mW 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C). 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcao 50 v 
Collector-Emitter Voltage VcEO 50 v 
Emitter-Base Voltage VEao 4.5 v 
Collector Current le 50 mA 
Collector Dissipation Pc 625 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

• Refer to 2N5088 for graphs 
1. Emitter 2. Base 3. Collector I 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Conditions Min Typ Max Unit 

Collector-Base Breakdown Voltage BVcao lc=100µA, IE=O 50 v 
Collector-Emitter Breakdown Voltage BVcEo lc=1mA, la=O 50 v 
Collector Cut-off Current lcao Vca=35V, IE=O 50 nA 
Emitter CuFoff Current IEao VaE=3V, lc=O 50 nA 
DC Current Gain hFE le =100µA, VcE =5V 100 300 

lc=1mA, VcE=5V 150 
*lc=10mA, VcE=5V 150 

Collector-Emitter Saturation Voltage VcE (sat) le =10mA, la =1mA 0.7 v 
Base-Emitter On Voltage VaE (on) lc=1mA, VcE=5V 0.85 v 
Current Gain Bandwidth Product fr le =500µA, VcE =5V 30 MHz 

f=20MHz 
Collector Base Capacitance Ccb Vea =5V, IE =0 4 pF 

f=100KHz 
Noise Figure NF le =20µA, VcE =5V 3 dB 

Rs=22KO 
f=10Hz to 15.?KHz 
le =20µA, VcE =5V 4 dB 
Rs =10KO, f=1KHz 

•Pulse Test: Pulse Width= 300µs, Duty Cycle= 2% 

c8SAMSUNG 
Electronics 

457 



2N5210 NPN EPITAXIAL SILICON TRANSISTOR 

AMPLIFIER TRANSISTOR 
• Collector-Emitter Voltage: V ceo = SOV T0-92 

. • Collector Dissipation: Pc (max)=625mW 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcao 50 v 
Collector-Emitter Voltage VcEo 50 v 
Emitter-Base Voltage Veao 4.5 v 
Collector Current le 50 mA 
Collector Dissipation Pc 625 mW 
Junction Temperature TJ 150 oc 
Storage Temperature Tstg -55-150 oc 

* Refer to 2N5088 for graphs 
1. Emitter 2. Base 3. Collector 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Conditions Min Typ Max Unit 

Collector-Base Breakdown Voltage BVcao le =100µA, le =0 50 v 
*Collector-Emitter Breakdown Voltage BVeEo le=1rnA, la=O 50 v 
Collector Cut-off Current lceo Vca=35V, li~=O 50 nA 
Emitter Cut-off Current IEBO Vae=3V, le=O 50 nA 
DC Current Gain hFE le=100µA, VeE=5V 200 600 

le=1mA, VcE:::i5V 250 
*lc=10mA, Vce=5V 250 

Collector-Emitter Saturation Voltage Vee (sat) le=10mA, la=1mA 0.7 v 
Base-Emitter On Voltage VaE (on) le=1mA, Vce=5V 0.85 v 
Current Gain Bandwidth Product h le=500µA, VeE=5V 30 MHz 

f=20MHz 
Collector Base Capacitance Ccb Vca=5V, IE=O 4 pF 

f=100KHz 
Noise Figure NF le=20µA, VcE=5V 2 dB 

Rs=22KO 
f=10Hz to 15.7KHz 
le=20µA, Vce=5V 3 dB 
Rs =10KO, f=1KHz 

*Pulse Test: Pulse Width= 300µs,Duty Cycle =2% 

ciSSAMSUNG 
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:1 2N5400 PNP EPITAXIAL SILICON TRANSISTOR 

AMPLIFIER TRANSISTOR 
• Collector-Base Voltage: Vceo =120V T0-92 
• Collector Dissipation: Pc (max)=625mW 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcao 130 v 
Collector-Emitter Voltage VcEO 120 v 
Emitter-Base Voltage Veao 5 v 
Collector Current le 600 mA 
Collector Dissipation Pc 625 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

* Refer to 2N5401 for graphs 
1. Emitter 2. Base 3. Collector I 

ELECTRICAL CHARACTERISTICS (Ta=25°C) 

Characteristic Symbol Test Condition Min Typ Max Unit 

Collector-Base Breakdown Voltage BVcao le =100µA, le =0 130 v 
Collector-Emitter Breakdown Voltage BVceo lc=1mA, la=O 120 v 
Emitter-Base Breakdown Voltage BVeao le =10µA, le =0 5 v 
Collector Cut-off Current lcao Vea =100V, le =0 100 nA 
Emitter Cut-off Current leao Vea =3V, le =0 50 nA 

*DC Current Gain hFe le =1mA, Vee =5V 30 
lc=10mA, Vce=5V 40 180 
le =50mA, Vee =5V 40 

*Collector-Emitter Saturation Voltage Vce{sat) lc=10mA, la=1mA 0.2 v 
le =50mA, Is =5mA 0.5 v 

*Base-Emitter Saturation Voltage Vse (sat) le =10mA, Is =1mA 1 v 
le =50mA, Is =5mA 1 v 

Current Gain Bandwidth Product fr le =10mA, Vee =10V 100 400 MHz 
f=100MHz 

Output Capacitance Cob Vcs=10V, le=O 6 pF 
f=1MHz 

Noise Figure. NF le =250µA, Vee =5V 8 dB 
Rs=1Kfl 
f=10Hz to 15.7KHz 

* Pulse Test: Pulse Width= 300µs, Duty Cycle=2% 
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2N5401 PNP EPITAXIAL SILICON TRANSISTOR 

AMPLIFIER TRANSISTOR 
• Collector-Emitter Voltage: Vceo =150V T0-92 

• Collector Dissipation: Pc (max)::625mW 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vceo 160 v 
Collector-Emitter Voltage VcEo 150 v 
Emitter-Base Voltage· VEeo 5 v 
Collector Current le 600 mA 
Collector Dissipation Pc 625 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

1. Emitter 2. Base 3. Collector 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Conditions Min Typ Max Unit 

Collector-Base Breakdown Voltage BVceo le =100µA, IE =0 160 v 
*Collector-Emitter Breakdown Voltage BVcEo le=1mA, le=O 150 v 
Emitter-Base Breakdown Voltage BVEeO IE =10µA, le =0 5 v 
Collector Cut-off Current lceo Vee =120V, IE =0 50 pA 
Emitter Cut-off Current IEeo VEe=3V, le=O 50 nA 

*DC Current Gain hFE le =1mA, VcE =5V 50 
lc=10mA, VcE=5V 60 240 
le=50mA, VeE=5V 50 

*Collector-Emitter Saturation Voltage VcE (sat) lc=10mA, le=1mA 0.2 v 
le=50mA, le=5mA 0.5 v 

*Base-Emitter Saturation Voltage VeE (sat) lc=10mA, le=1mA 1 v 
le =50mA, le =5mA 1 v 

Current Gain Bandwidth Product fr le =10mA, VcE =10V 100 300 MHz 
f=100MHz 

Output Capacitance Cob Vee =10V, IE =0 6 pF 
f=1MHz 

Noise Figure NF le =250µA, Vee =5V 8 dB 
Rs=1KO 
f=10Hz to 15.7KHz 

* Pulse Test: Pulse Width=300µs, Duty Cycle=2% 
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2N5401 PNP EPITAXIAL SILICON TRANSISTOR 

DC CURRENT GAIN BASE-EMITTER ON VOLTAGE 
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.2N5550 NPN EPITAXIAL SILICON TRANSISTOR 

AMPLIFIER TRANSISTOR 
• Collector-Emitter Voltage: Vceo =140V T0-92 
• Collector Dissipation: Pc (max)=625mW 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vceo 160 v 
Collector-Emitter Voltage Vceo 140 v 
Emitter-Base Voltage Veeo 6 v 
Collector Current le 600 mA 
Collector Dissipation Pc 625 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

• Refer to 2N5551 for graphs 
1. Emitter 2. Base 3. Collector 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Conditions Min Typ Max Unit 

Collector-Base Breakdown Voltage BVcso lc=100µA, le=O 160 v 
*Collector-Emitte'i Saturation Voltage BVceo lc=1mA, le=O 140 v 
Emitter-Base Breakdown Voltage BVeeo le =10µA, le =0 6 v 
Collector Cut-off Current lceo Vee =100V, le =0 100 nA 
Emitter Cut-off Current leeo Vee =4V, le =0 50 nA 

*DC Current Gain hFe lc=1mA, Vce=5V 60 
le=10mA, Vee=5V 60 250 
le=50mA, Vee=5V 20 

*Collector-Emitter Saturation Voltage Vce(sat) le =10mA, le =1mA 0 .. 15 v 
le =50mA, le =5mA 0.25 v 

*Base-Emitter Saturation Voltage Vee (sat) lc=10mA, le=1mA 1 v 
le=50mA, le=5mA 1.2 v 

Current Gain Bandwidth Product fr le =10mA, Vee =10V 100 300 MHz 
f=100MHz 

Output Capacitance Cob Vee =10V, le =0 6 pF 
f=1MHz 

Noise Figure NF le =250µA, Vee =5V 10 dB 
Rs=1KO 
f=10Hz to 15.?KHz 

*.Pulse Test: Pulse Width=300µS, Duty Cycle=2% 

=8SAMSUNG 
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2N5551 NPN EPITAXIAL SILICON TRANSISTOR 

AMPLIFIER TRANSISTOR 
• Collector-Emitter Voltage: Vceo =160V T0·92 
• Collector Dissipation: Pc(max)=625mW 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vceo 180 v 
Collector-Emitter Voltage VcEo 160 v 
Emitter-Base Voltage VEBO 6 v 
Collector Current le 600 mA 
Collector Dissipation Pc 625 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

1. Emitter 2. Base 3. Collector II 
ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Conditions Min Typ Max Unit 

Collector-Base Breakdown Voltage BVcao le =100µA, IE =0 180 v 
*Collector-Emitter Breakdown Voltage BVcEo lc=1mA, le=O 160 v 
Emitter-Base Breakdown Voltage BVEBO IE =10µA, le =0 6 v 
Collector Cut-off Current lceo Vce=120V, le=O 50 nA 
Emitter Cut-off Current IEBO Vee=4V, lc=O 50 nA 

*DC Current Gain hFE lc=1mA, VcE=5V 80 
le =10mA, VcE =5V 80 250 
le =50mA, VcE =5V 30 

*Collector-Emitter Saturation Voltage VcE (sat) lc=10mA, le=1mA 0.15 v 
le =50mA, le =5mA 0.2 v 

*Base-Emitter Saturation Voltage VeE (sat) lc=10mA, le=1mA 1 v 
le=50mA, le=5mA 1 v 

Current Gain Bandwidth Proauct h le =10mA, VeE =10V 100 300 MHz 
f=100MHz 

Output Capacitance Cob Vce=10V, IE=O 6 pF 
f=1MHz 

Noise Figure NF le =250µA, VeE =5V 8 dB 
As=1Kfl 
f=10Hz to 15.?KHz 

*Pulse Test: Pulse Width=300µS, Duty Cycle=2% 
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2N5551 NPN .EPITAXIAL SILICON ·TRANSISTOR 

:Dc CURRENT GAIN BASE-EMITTER ON VOLTAGE 
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NPN EPITAXIAL 
2N6427 SILICON DARLINGTON TRANSISTOR 

DARLINGTON TRANSISTOR 
• Collector-Emitter Voltage: V ceo =40V T0-92 

• Collector Dissipation: Pc (max)=625mW 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Rating Unit 

Collector-Emitter Voltage Vceo 40 v 
Collector-Base Voltage Vcso 40 v 
Emitter-Base Voltage Veso 12 v 
Collector Current le 500 mA 
Collector Dissipation Pc 625 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 

1 . Emitter 2. Base 3. Collector I 
Characteristic Symbol Test Conditions Min Typ Max Unit 

*Collector-Emitter Breakdown Voltage BVceo le =10mA, Is =0 40 v 
Collector-Base Breakdown Voltage BVcso le =100µA, le =0 40 v 
Emitter-Base Breakdown Voltage BVeso le=10µA, lc=O 12 v 
Collector Cut-off Current lcso Vcs=30V, le=O 50 nA 
Collector Cut-off Current lceo Vee =25V, Is =0 1 µA 
Emitter Cut-off Current leso Vse =10V, le =0 50 nA 

*DC Current Gain hFe lc=10mA, Vce=5V 10K 100K 
lc=100mA, Vce=5V 20K 200K 
lc=500mA, Vce=5V 14K 140K 

Collector-Emitter Saturation Voltage Vce(sat) le =50mA, Is =0.5mA 0.71 1.2 v 
le =500mA, Is =0.5mA 0.9 1.5 v 

Base-Emitter Saturation Voltage Vse(sat) le =500mA, Is =0.5mA 1.52 2 v 
Base-Emitter On Voltage Vse (on) le =50mA, Vee =5V 1.24 1.75 v 
Output Capacitance Cob Vcs =10V, le =0 5.4 7 pF 

f=1MHz 
Noise Figure NF lc=1mA, Vce=5V 3 10 dB 

As=100KO 
f=10KHz to 15.7 KHz 

*Pulse Test: Pulse Width=300µS, Duty Cycle=2% 

c8~~~SUNG 465 



NPN EPITAXIAL 
2N6427 SILICON DARLINGTON TRANSISTOR 

DC CURRENT GAIN 
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2N6428 NPN EPITAXIAL SILICON TRANSISTOR 

AMPLIFIER TRANSISTOR 
• Collector-Emitter Voltage: VcEo =50V T0-92 
• Collector Dissipation: Pc (max)=625mW 

ABSOLUTE MAXIMUM RATINGS {Ta =25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcao 60 v 
Collector-Emitter Voltage VcEO 50 v 
Emitter-Base Voltage Veao 6 v 
Collector Current le 200 mA 
Collector Dissipation Pc 625 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

• Refer to 2N5088 for graphs 
1. Emitter 2. Base 3. Collector I 

ELECTRICAL CHARACTERISTICS {Ta =25°C) 

Characteristic Symbol Test Conditions Min Typ Mate Unit 

Collector-Base Breakdown Voltage BVcao le=100µA, IE=O 60 v 
Collector-Emitter Breakdown Voltage BVeeo le=1mA, la=O 50 v 
Collector Cut-off Current lcao Vca=30V, le=O 10 nA 
Collector Cut-off Current leEO Vce=30V, la=O 25 nA 
Emitter Cut-off Current leao Vee =5V, le =0 10 nA 
DC Current Gain hFe le =10µA, Vee =5V 250 

le =100µA, VeE =5V 250 650 

le=1mA, Vce=5V 250 
lc=10mA, Vce=5V 250 

Collector-Emitter Saturation Voltage Vee (sat) le =10mA, 18 =0.5mA 0.2 v 
le =100mA, la =5mA 0.6 v 

Base-Emitter On Voltage Vee (on) lc=1mA, Vce=5V 0.56 0.66 v 
Current Gain Bandwidth Product fr le =1mA, V.ce =5V 100 700 MHz 

f=100MHz 
Output Capacitance Cob Vea =10V, le =0 3 pF 

f=1MHz 
Noise Figure/Noise Voltage Level NF/Nv le =100µA, Vee =5V 

(1) Rs =10KD, BW=1Hz 3/18.1 dB/nV 
f=100Hz 

(2) Rs =50Kn, BW=15.7KHz 615.7 dB/µV 
f= 10Hz-10KHz 

(3) Rs =5000, BW=1Hz 3.5/4.3 dB/nV 
f=10Hz 

1111 
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2N6428A NPN EPITAXIAL SILICON TRANSISTOR 

AMPLIFIER TRANSISTOR ~ 
• Collector-Emitter Voltage: Vceo=SOV T0-92 
• Collector Dissipation: Pc (max)=625mW 

ABSOLUTE MAXIMUM RATINGS {Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 60 v 
Collector-Emitter Voltage Vceo 50 v 
Emitter-Base Voltage Veao 6 v 
Collector Current le 200 mA 
Collector Dissipation Pc 625 mW 
Junction Temperature Tj 150 oc 

. Storage Temperature Tstg -55-150 oc 

• Refer to 2N5088 for graphs 
1. Emitter 2. Base 3. Collector 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Conditions Min Typ Max Unit 

Collector-Base Breakdown Voltage BVceo le =100µA, le =0 60 v 
Collector-Emitter Breakdown Voltage BVceo lc=1mA, la=O 50 v 
Collector Cut-off Current lcso Vca=30V, le=O 10 nA 
Collector Cut-off Current lceo Vee =30V, Is =0 25 nA 
Emitter Cut-off Current leso Vae=5V, lc=O 10 nA 
DC Current Gain hFe le =10µA, Vee =5V 250 

lc=100µA, Vce=5V 250 650 

lc=1mA, Vce=5V 250 
lc=10mA, Vce=5V 250 

Collector-Emitter Saturation Voltage Vee (sat) le =10mA, Is =0.5mA 0.2 v 
le =100mA, Is =5mA 0.6 v 

Base-Emitter On Voltage Vee (on) le =1mA, Vee =5V 0.56 0.66 v 
Current Gain Bandwidth Product h lc=1mA, Vce=5V 100 700 MHz 

f=100MHz 
Output Capacitance Cob Vca=10V, le=O 3 pF 

f=1MHz 
Noise Figure/NoiseVoltage Level NF/Nv lc=100µA, Vce=5V 

(1) Rs=10KO, BW=1Hz 2/16.2 dB/nV 
f=100Hz 

(2) Rs =50KO, BW=15.7KHz 4/4.6 dB/µ,V 
f=10Hz-10KHz 

(3) Rs=500, BW=1Hz 3/4.1 dB/nV 
f=10Hz 

c8SAMSUNG 
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I 2N6515 NPN EPITAXIAL SILICON TRANSISTOR 

HIGH VOLTAGE TRANSISTOR 
• Collector-Emitter Voltage: Vceo =250V 
•Collector Dissipation: Pc (max)=625mW 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Veso 250 v 
Collector-Emitter Voltage Veeo 250 v 
Emitter-Base Voltage Veso 6 v 
Collector Current le 500 mA 
Collector Dissipation Pc 625 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Conditions 

*Collector-Emitter Breakdown Voltage BVceo le=1mA, ls=O 

Collector-Base Breakdown Voltage BVcso le =100µA, le =0 
Emitter-Base Breakdown Voltage BVeso le =10µA, le =0 
Collector Cut-off Current leso Ves =150V, le =0 
Emitter Cut-off Current leso Vee =5V, le =0 

*DC Current Gain hFe le =1mA, Vee=10V 
le=10mA, Vee=10V 
le=30mA, Vee= 10V 
lc=50mA, Vce=10V 
le=100mA, Vee=10V 

Collector-Emitter Saturation Voltage Vce(sat) le=10mA, ls=1mA 
le =20mA, Is =2mA 
le =30mA, Is =3mA 
le =50mA, Is =5mA 

Base-Emitter Saturation Voltage Vse (sat) le=10mA, l8 =1mA 
le =20mA, Is =2mA 
le =30mA, Is =3mA 

Collector-Base Capacitance Ccb Ves =20V, le =0 
f=1MHz 

*Current Gain Bandwidth Product fr le=10mA, Vee=20V 
f=20MHz 

Base Emitter On Voltage Vse (on) le=100mA, Vce=10V 

*Pulse Test: Pulse Width=300µS, Duty Cycle=2% 

c8SAMSUNG 
Electronics 

T0-92 

1. Emitter 2. Base 3. Collector 

Min Typ Max Unit 

250 v 
250 v 

6 v 
50 nA 
50 nA 

35 
50 
50 300 
45 220 
25 

0.3 v 
0.35 v 

0.5 v 
1 v 

0.75 v 
0.85 v 

0.9 v 
6 pF 

40 200 MHz 

2 v 
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-2N6515 NPN EPITAXIAL SILICON TRANSISTOR 

DC CURRENT GAIN CURRENT GAIN BANDWIDTH PRODUCT 
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2N6516 NPN EPITAXIAL SILICON TRANSISTOR 

HIGH VOLTAGE TRANSISOTR 
T0-92 

• Collector-Emitter Voltage: Vceo=300V 
• Collector Dissipatioh: Pc (max)=625mW 

ABSOLUTE MAXIMUM RATINGS {Ta =25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcao 300 v 
Collector-Emitter Voltage Vceo 300 v 
Emitter-Base Voltage Veao 6 v 
Collector Current le 500 mA 
Collector Dissipation Pc 625 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

• Refer to 2N6515 for graphs 1. Emitter 2. Base 3. Collector I 
ELECfRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Conditions Min lYP Max Unit 

• Collector-Emitter Breakdown Voltage BVceo lc=1mA, la=O 300 v 
Collector-Base Breakdown Voltage BVcao lc=100µA, le=O 300 v 
Emitter-Base Breakdown Voltage BVeao le =10µA, le =0 6 v 
Collector Cut-off Current lcao Vea =200V, le =0 50 nA 
Emitter Cut-off Current leao Vea =5V, le =0 50 nA 

·DC Current Gain hFe le =1mA, Vee =10V 30 
lc=10mA, Vce=10V 45 
lc=30mA, Vce=10V 45 270 
le =50mA, Vee =10V 40 200 
le =100mA, Vee =10V 20 

Collector-Emitter Saturation Voltage Vce(sat) lc=10mA, la=1mA 0.3 v 
le =20mA, la =2mA 0.35 v 
le =30mA, la =3mA 0.5 v 
le =50mA, la =5mA 1 v 

Base-Emitter Saturation Voltage 

I 

Vae (sat) le =10mA, la =1mA 0.75 
le =20mA, la =2mA 0.85 
le =30mA, la =3mA 0.9 

Collect-Base Capacitance Ccb Vea =20V, le =0 6 pF 
f=1MHz 

*Current Gain Bandwidth Product fr lc=10mA, Vce=20V 40 200 MHz 
f=20MHz 

Base Emitter On Voltage Vae (on) le =100mA, Vee =10V 2 v 

* Pulse Test: Pulse Width= 300µs, Duty Cycle=- 20/o 
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2N6517 NPN ·EPITAXIAL SILICON TRANSISTOR 

HIGH VOLTAGE TRANSISOTR 
• Collector-Emitter Voltage: VcEo=350V 
•Collector Dissipation: Pc (max)=625mW 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcao 350 v 
Collector-Emitter Voltage VcEo 350 v 
Emitter-Base Voltage VEBO 6 v 
Collector Current le 500 mA 
Collector Dissipation Pc 625 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

• Refer to 2N6515 for graphs 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Conditions 

*Collector-Emitter Breakdown Voltage BVeEo le=1mA, la=O 
Collector-Base Breakdown Voltage BVeao le =100µA, IE =0 
Emitter-Base Breakdown Voltage BVEBO IE =10µA, lq =0 
Collector Cut-off Current lceo Vea =250V, IE =0 
Emitter Cut-off Current IEBo VEa=5V, le=O 

*DC Current Gain hFE le=1mA, VcE=10V 
lc=10mA, VeE=10V 
le=30mA, VcE=10V 
le=50mA, VeE=10V 
le =100mA, VeE =10V 

Collector-Emitter Saturation Voltage VeE (sat) le =10mA, la =1mA 
le =20mA, la =2mA 
le=30mA, la=3mA 
lc=50mA, ls=5mA 

Base~Emitter Saturation Voltage VaE (sat) lc=10mA, la=1mA 
lc=20mA, la=2mA 
le=30mA, la=3mA 

Collect-Base Capacitance Ccb Vca=20V, IE=O 
f=1MHz 

*Current Gain Bandwidth Product fr le =10mA, VcE =20V 
f=20MHz 

Base Emitter On Voltage VaE (on) lc=100mA, VeE=10V . 

* Pulse Test: Pulse Width= 300µs, Duty Cycle=2% 

c8 SAMSUNG 
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1. Emitter 2. Base 3. Collector 

Min Typ Max Unit 

350 v 
350 v 

6 v 
50 nA 
50 nA 

20 
30 
30 200 
20 200 
15 

0.3 v 
0.35 v 

0.5 v 
1 v 

0.75 v 
0.85 v 

0.9 v 
6 pF 

40 200 MHz 

2 v 
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2N6518 PNP EPITAXIAL SILICON TRANSISTOR 

HIGH VOLTAGE TRANSISTOR 
T0-92 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso -250 v 
Collector-Emitter Voltage VcEo -250 v 
Emitter-Base Voltage VEBo -5 v 
Collector Current le -500 mA 
Base Current Is -250 mA 
Collector Dissipation Pc 0.625 w 

Derate above 2 5 ° C 5 mW/°C 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55f'\J150 oc 

I 

• Refer to 2N6520 for graphs 1. Emitter 2. Base 3. Collector I 
ELECTRICAL CHARACTERISTICS (Ta= 25 ° C) 

Characteristic Symbol Test Condition Min Max Unit 

Collector Base Breakdown Voltag BVcso le= -1 OOµA, IE=O -250 v 
*Collector Emitter Breakdown Voltage BVcEo lc=-1mA, ls=O -250 v 

Emitter Base Breakdown Voltage BVEBo IE=-10µA, lc=O -5 v 
Collector Cutoff Current lcso Vcs= -150V, IE=O -50 nA 
Emitter Cutoff Current IEBO VEs= -4V, lc=O -50 nA 

* DC Current Gain hFE VcE= -10v·: le= -1 mA 35 
VcE= -1 OV, le= -1 OmA 50 
VcE= -1 OV, le= -30mA 50 300 
VcE=-10V, lc=-50mA 45 220 
VcE= -1 OV, le= -1 OOmA 25 

Collector-Emitter Saturation Voltage VcE (sat) lc=-10mA, l8 =-1mA -0.30 v 
lc=-20mA, l8 =-2mA -0.35 v 
lc=-30mA, l8 =-3mA -0.50 v 
lc=-50mA, 18 =-5mA -1 v 

Base-Emitter Saturation Voltage VsE (sat) lc=-10mA, l8 =-1mA -0.75 v 
lc=-20mA, l8 =-2mA -0.85 v 
lc=-30mA, l8 =-3mA -0.90 v 

Base Emitter On Voltage VsE (on) VcE=-10V, lc=-100mA -2 v 
*Current Gain Bandwidth Product fr VcE=-20V, lc=-10mA, f=20MHz 40 200 MHz 
Collector Base Capacitance Ccb Vcs=-20V, IE=O, f=1MHz 6 pF 
Emitter Base Capacitance Ceb VEs= -0.5V, lc=O, f= 1 MHz 100 pF 

Turn On Time ton VsE (off)=-2V, Vcc=-100V 200 ns 
lc=-50mA, 18 1 =-10mA 

Turn Off Time to ff ·i Vcc=-100V, lc=-50mA 3.5 ns 
ls1 =ls2=-1 OmA 

* Pulse Test: PW=300µs, Duty Cycle:::2% 

c8SAMSUNG 
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2N65.19 PNP EPITAXIAL SILICON TRANSISTOR 

HIGH VOLTAGE TRANSISTOR 
T0-92 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso -300 v 
Collector-Emitter Voltage VcEO -300 v 
Emitter-Base Voltage VEBO -5 v 
Collector Curr~nt le -500 mA 
Base Current Is -250 mA 
Collector Dissipation Pc 0.625 w 

Derate above 2 5 ° C 5 mW/°C 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55(\.)150 oc 

• Refer to 2N6520 for graphs 1. Emitter 2. Base 3. Collector 

ELECTRICAL CHARACTERISTICS (Ta= 25 ° C) 

Characteristic Symbol Test Condition Min Max Unit 

/ 

Collector Base Breakdown Voltag BVcso le= -1 OOµA, IE=O --300 v 
*Collector Emitter Breakdown Voltage BVceo lc=-1 mA, ls=O ~300 v 

Emitter Base Breakdown Voltage BVEBO IE= -1 OµA, lc=O -5' v 
Collector Cutoff Current lcso Vcs=-200V, le=O -50 nA 
Emitter Cutoff Current fEBO Ves=-4V, lc=O -50 nA 

* DC Current Gain hFE VcE=-10V, lc=-1mA 30 
VcE=-10V, lc=-10mA 45 
VcE=-10V, lc=-30mA 45 270 
VcE=-10V, lc=-50mA 40 200 
VcE=-1 OV, lc=-1 OOmA 20 

Collector-Emitter Saturation Voltage VcE (sat) lc=-10mA, ls=-1mA -0.30 v 
lc=-20mA, ls=-2mA -0.35 v 
lc=-30mA, ls=-3mA -0.50 v 
lc=-50mA, ls=-5mA -1 v 

Base-Emitter Saturation Voltage VsE (sat) lc=-10mA, ls=-1mA -0.75 v 
lc=-20mA, ls=-2mA -0.85 v 
lc=-30mA, ls=-3mA -0.90 v 

Base Emitter On Voltage Vse (on) VcE=-10V, lc=-100mA -2 v 
*Current Gain Bandwidth Product h Vce=-20V, lc=-10mA, f=20MHz 40 200 MHz 

Collector Base Capacitance Ccb Vcs=-20V, IE=O, f=1MHz 6 pF 
Emitter Base Capacitance Ceb Ves=-0.5V, lc=O, f=1 MHz 100 pF 

Turn On Time ton Vse (off)=-:-2V, Vcc=-100V 200 ns 
lc=-50mA, ls1 =-10mA 

Turn Off Time to ff Vcc=-100V, lc=-50mA 3.5 ns 
16 1 = ls2 = -1 OmA 

* Pulse Test: PW=300µs, Duty Cycle=2% 
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2N6520 PNP EPITAXIAL SILICON TRANSISTOR 

HIGH VOLTAGE TRANSISTOR 
T0-92 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso -350 v 
Collector-Emitter Voltage VcEo -350 v 
Emitter-Base Voltage VEso -5 v 
Collector Current le -500 mA 
Base Current Is -250 mA 
Collector Dissipation Pc 0.625 w 

Derate above 25°C 5 mW/°C 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55rv150 oc 

1. Emitter 2. Base 3. Collector I 
ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Condition Min Max Unit 

Collector Base Breakdown Voltag BVcso 

1 

le= -100~, IE=O -350 v 
*Collector Emitter Breakdown Voltage BVcEo le= -1 mA, ls=O -350 v 
Emitter Base Breakdown Voltage BVESO IE=-10µA, lc=O -5 v 
Collector Cutoff Current lcso Vcs=-250V, IE=O -50 nA 
Emitter Cutoff Current IEso VEs=-4V, lc=O -50 nA 

* DC Current Gain hFE VcE=-10V, lc=-1mA 20 
VcE=-10V, lc=-10mA 30 
VcE=-10V, lc=-30mA 30 200 
VcE=-10V, lc=-50mA 20 200 
VcE=-10V, lc=-100mA 15 

Collector-Emitter Saturation Voltage VcE (sat) lc=-,10mA, ls=-1mA -0.30 v 
lc=-20mA, ls=-2mA -0.35 v 
lc=-30mA, ls=-3mA -0.50 v 
lc=-50mA, ls=-5mA -1 v 

Base-Emitter Saturation Voltage VsE (sat) lc=.:...1omA, ls=-1mA -0.75 v 
lc=-20mA, ls=-2mA -0.85 v 
le= -30mA, Is= -3mA -0.90 v 

Base Emitter On Voltage VsE (on) VcE=-10V, lc=-100mA -2 v 
*Current Gain Bandwidth Product fr VcE=-20V, lc=-10mA, f=20MHz 40 200 MHz 

Collector Base Capacitance Ccb Vcs=-20V, IE=O, f=1MHz 6 pF 
Emitter Base Capacitance Ceb VEs= -0.5V, lc=O, f= 1 MHz 100 pF 

Turn On Time ton VsE (off)=-2V, Vcc=-100V 200 ns 
lc=-50mA, ls1 =-10mA 

Turn Off Time to ff Vcc=-100V, lc=-50mA 3.5 ns 
ls1 =ls2=-1'0mA 

* Pulse Jest: PW=300µs, Duty Cycle=2% 
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2N6520 PNP EPITAXIA-. ;SILICON TRANSISTOR 
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2N6520 PNP EPITAXIAL SILICON TRANSISTOR 

CAPACITANCE 
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BC237/238/239 NPN EPITAXIAL SILICON TRANSISTOR 

SWITCHING AND AMPLIFIER APPLICATIONS 
• LOW NOISE: BC239 T0-92 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Emitter Voltage VcEs 
:BC237 50 v 
:BC238/239 30 v 

Collector-Emitter Voltage Vern 
:BC237 45 v 
:BC238/239 25 v 

Emitter-Base Voltage VEBO 
:BC237 6 v 
:BC238/239 5 v 

Collector Current (DC) le 100 mA 
Collector Dissipation Pc 500 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55"-'150 oc 1. Collector 2. Base 3. Emitter 

ELECTRICAL CHARACTERISTICS (Ta= 25 ° C) 

Characteristic Symbol Test Condition Min Typ Max Unit 

Collector Emitter Breakdown Voltage BVcrn lc=2mA, ls=O 
:BC237 45 v 
:BC238/239 25 v 

Emitter Base Breakdown Voltage BVrno IE=1µA, lc=O 
:BC237 6 v 
:BC238/239 5 v 

Collector Cutoff Current le ES 
:BC237 VcE=50V, ls=O 0.2 15 nA 
:BC238/239 VcE=30V, ls=O 0.2 15 nA 

DC Current Gain. hFE VcE=5V, lc=2mA 120 800 
Collector Emitter Saturation Voltage VcE(sat) le= 1 OmA, 18 =0.5mA 0.07 0.2 v 

le= 1 OOmA, Is= 5mA 0.2 0.6 v 
Collector Base Saturation Voltage VsE(sat) le= 1 OmA, l8 =0.5mA 0.73 0.83. v 

lc=100mA, 18 =5mA 0.87 1.05 v 
Base Emitter On Voltage VsE(on) VcE=5V, lc=2mA 0.55 0.62 0.7 v 
Current Gain Bandwidth Product h VcE=3V, lc=0.5mA, 85 MHz 

f=100MHz 
VcE=5V, le= 1 OmA, 150 250 MHz 
f=1 OOMHz 

Collector Base Capacitance Cc so Vcs= 1 OV, f= 1 MHz 3.5 6 pF 
Emitter Base Capacitance CEBO VEs=0.5V, f=1 MHz 8 pF 
Noise Figure :BC237/238 NF VcE=5V, lc=0.2mA, 2 10 dB 

:BC239 f=1 KHz R9=2kohm 4 dB 
:BC239 NF VcE=5V, lc=0.2mA 4 dB 

R9 =2kohm, f=30"-'15KHz 

hFE CLASSIFICATION 

Classification A B c 

hFE 120-220 180-460 380-800 

c8SAMSUNG 
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BC237/238/239 NPN EPITAXIAL SILICON TRANSISTOR 
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BC307/308/309 PNP EPITAXIAL SILICON:~•~TRANSIS:FOA 

SWITCHING AND AMPLIFIER APPLICATIONS ...... T0-92 
• LOW NOISE: BC309 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Emitter Voltage Vces 
:BC307 -50 v 
:BC308/309 -30 v 

Collector-Emitter Voltage VcEO 
:BC307 -45 v 
:BC308/309 -25 v 

Emitter-Base Voltage Veso -5 v 
Collector Current (DC) le -100 mA 
Collector Dissipation Pc 500 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55(\)150 oc 

1.Collector2. Base 3. Emitter 

ELECTRICAL CHARACTERISTICS (Ta::: 25 °C) 

Characteristic Symbol Test Condition Min Typ Max Unit 

Collector Emitter Breakdown Voltage BVceo lc=2mA, le=O 
:BC307 -45 v 
:BC308/309 -25 v 

Collector Emitter Breakdown Voltage BVces le= 1 OµA, 18 =0 
:BC307 -50 v 
:BC308/309 -30 v 

Emitter Base Breakdown Voltage BVeeo le=1 OµA, lc=O -5 v 
Collector Cutoff Current Ices 

:BC307 Vee= -45V, le=O -2 -15 nA 
:BC308/.309 Vce=-25V, le=O -2 -15 nA 

DC Current Gain hFe Vee= -5V, le= -2mA 120 800 
Collector Emitter Saturation Voltage VcE(sat) lc=-10mA, le=-0.5mA -0.3 v 

lc=-100mA, 18 =-5mA -0.5 v 
Collector Base Saturation Voltage Vee(sat) lc=-10mA, le=-0.5mA -0.7 v 

lc=-100mA, le=-5mA -0.85 v 
Base Emitter On Voltage Vee( on) VcE=-5V, lc=-2mA -0.55 -0.62 -0.7 v 
Current Gain Bandwidth Product fr VcE=-5V, lc=-10mA, 130 MHz 

f=50MHz 
Collector Base Capacitance Cceo Vce=-10V, f=1MHz 6 pF 
Emitter Base Capacitance GEBO VEe=-0.5V, f=1MHz 12 pF 

. Noise Figure :BC307/308 NF VcE= -5V, le= -0.2mA 10 dB 
:BC309 R9 = 2kohm, f= 1 KHz 4 dB 
:BC309 NF VcE=.-5V, le= -0.2mA 2 4 dB 

R9 =2kohm, f=30(\J15KHz 

hFE CLASSIFICATION 

Classification A B c 

hFE 120-220 180-460 380-800 
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BC307/308/309 PNP EPITAXIAL SILICON TRANSISTOR 

STATIC CHARACTERISTIC 
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80327/328 PNP. EPITAXIAL SILICON TRANSISTOR 

SWITCHING AND AMPLIFIER APPLICATIONS 
• SUITABLE FOR AF-DRIVER STAGES AND LOW POWER OUTPUT STAGES 
•Complement to BC337/BC338 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector ~mitter Voltage VcEs 
:BC327 -50 v 
:BC328 -30 v 

Collector Emitter Voltage VcEO 
:BC327 -45 v 
:BC328 -25 v 

Emitter-Base Voltage VEBo -5 v 
Collector Current (DC) le -800 mA 
Collector Dissipation Pc 625 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55t'\J150 oc 

ELECTRICAL CHARACTERISTICS (Ta= 25 ° C) 

Characteristic Symbol Test Condition 

Collector Emitter Breakdown Voltage 'BVcEO lc=-1 OmA, 18 =0 
:BC327 
:BC328 

Collector Emitter Breakdown Voltage BVcES le= -0.1 mA, 18 =0 
:BC327 
:BC328 

Emitter Base Breakdown Voltage BVEBo IE=-0.1mA, lc=O 
Collector Cutoff Current le ES 

:BC327 VcE=-45V, ls=O 
:BC328 VcE=-25V, ls=O 

DC Current Gain hFE VcE= -1 V, lc=-1 OOmA 
Collector Emitter Saturation Voltage VcE(sat) le= - 500mA, 18 = - 50mA 
Base Emitter On Voltage VsE(on) VcE=-1V, lc=-300mA 
Current Gain Bandwidth Product h VcE=-5V, lc=-10mA, 

f=50MHz 
Collector Base Capacitance Cc so Vcs=-10V, f=1MHz 

hFE CLASSIFICATION 

Classification 16 25 40 

hFE 100-250 160-400 250-630 

c8SAMSUNG 
Electronics 

T0·92 

1. Collector 2. Base 3. Emitter 

Min Typ Max Unit 

-45 v 
-25 v 

-50 v 
-30 v 
-5 v 

-2 -100 nA 
-2 -100 nA 

100 630 
-0.7 v 
-1.2 v 

100 MHz 

12 pF 

482 



BC327/328 PNP EPITAXIAL SILICON TRANSISTOR 
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BC327/328 PNP EPITAXIAL SILICON TRANSISTOR 
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1:11. 

BC337/338 NPN EPITAXIAL SILICON TRANSISTOR 

SWITCHING AND AMPLIFIER APPLICATIONS 
• SUITABLE FOR AF-DRIVER STAGES AND LOW POWER OUTPUT STAGES 
•Complement to BC327/BC328 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) ro-s2 

j 

·1 

Characteristic Symbol Rating Unit 
! 

Collector Emitter Voltage VcEs 

I :BC337 50 v 
:BC338 30 v 

Collector Emitter Voltage Vern 
:BC337 45 v 
:BC338 25 v 

Emitter-Base Voltage Vrno 5 v 
Collector Current (DC) le 800 mA 
Collector Dissipation Pc 625 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55rv150 oc 

J 

1. Collecfor 2. Base 3. Emitter 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Condition Min Typ Max 

Collector Emitter Breakdown Voltage BVcrn lc=10mA, ls=O 
:BC337 45 
:BC338 25 

: Collector Emitter Breakdown Voltage BVcES lc=0.1 mA, 18 =0 
:BC337 50 
:BC338 30 

Emitter Base Breakdown Voltage BVrno IE=0.1 mA, lc=O 5 
Collector Cutoff Current le ES 

:BC337 VcE=45V, ls=O 2 100 

:BC338 , VcE=25V, ls=O 2 100 
DC Current Gain hFE VcE=1V, lc=100mA 100 630 
Collector Emitter Saturation Voltage VcE(sat) lc=500mA, l8 =50mA 0.7 
Base Emitter On Voltage VsE(on) VcE=1V, lc=300mA 1.2 
Current Gain Bandwidth Product fr VcE=5V, le= 1 OmA, 100 

f=50MHz 
Collector Base Capacitance Cc so Vcs=10V, f=1MHz 12 

hFE CLASSIFICATION 

Classification 16 25 40 

hFE 100-250 160-400 250-630 

45 !e!"SUNG 

Unit 

v 
v 

v 
v 
v 

nA 

nA 

v 
v 

MHz 

pF 
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BC546/54 7 /548/549/550 

SWIT.CHING AND AF AMPLIFIER 
• HIGH VOLTAGE: BC546, VcEo=65V. 
• LOW NOISE: BC549, BC550 
• Complement to BC556 ... BC 560 

NPN EPITAXIAL 
SILICON TRANSISTOR 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) ro-92 

Characteristic Symbol Rating Unit 
_J 

Collector Base Voltage Veso I 

:BC546 80 v 1 

:BC547/550 50 v 
:BC548/549 30 v 

Collector Emitter Voltage Vern 
:BC546 65 v 
:BC547/550 45 v 
:BC548/549 30 v 

Emitter-Base Voltage VEBO v 
:BC546/547 6 v 
:BC548/549/550 5 v 

Collector Current (DC) le 100 mA 
Collector Dissipation Pc 500 mW I 

I 

Junction Temperature Tj 150 oc 
I 

Storage Temperature Tstg -65rv150 oc 1.Collector2. Base 3. Emitter 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Condition Min Typ Max Unit 

Collector Cutoff Current leso Ves=30V, IE=O 15 nA 
DC Current Gain hFE VeE=5V, le=2mA 110 800 
Collector Emitter Saturation Voltage VeE(sat) lc=1 OmA, ls=0.5mA 90 250 mV 

le=1 OOmA, 18 =5mA 200 600 mV 
Collector Base Saturation Voltage VsE(sat) le=1 OmA, ls=0.5mA 700 mV 

le=1 OOmA, 18 =5mA 900 mV 
Base Emitter On Voltage VsE(on) VeE=5V, le=2mA 580 660 700 mV 

VeE=5V, lc=10mA 720 mV 
Current Gain Bandwidth Product h VeE=5V, le=10mA, 300 MHz 

f=100MHz 
Collector Base Capacitance Ce so Ves=10V, f=1MHz 3.5 6 pF 
Emitter Base Capacitance CEso VEB=0.5V, f=1 MHz 9 pF 
Noise Figure :BC546/54 7 /548 NF VeE=5V, le=200µA, 2 10 dB 

:BC549/550 f=1KHz R9 =2kohm 1.2 4 dB 
:BC549 NF VeE=5V, le=200µA 1.4 4 dB 
:BC550 R9 =2kohm, 1.4 3 dB 

f=30rv15000Hz 

hFE CLASSIFICATION 

Classification A B c 

hFE 110·220 200-450 420-800 

c8 !!!"SUNG 486 



BC546/54 7 /548/549/550 
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BC556/557 /558/559/560 

SWITCHING AND AF AMPLIFIER 
• HIGH VOLTAGE: BC556, VcEo=-65V 
• LOW NOISE: BC559, BC560 
• Complement to BC546 ... BC 550 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector Base Capacitance Veso 
:BC556 -80 v 
:BC557/560 -50 v 

I :BC558/559 -30 v 
Collector Emitter Voltage Vern 

:BC556 -65 v 
:BC557/560 -45 v 
:BC558/559 -30 v 

Emitter-Base Voltage Vrno -5 v 
Collector Current (DC) le -100 mA 
Collector Dissipation Pc 500 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -65rv150 oc 

ELECTRICAL CHARACTERISTICS (Ta= 25 ° C) 

Characteristic Symbol Test Condition 

Collector Cutoff Current lcso Vcs= -30V, IE=O 
DC Current Gain hFE VcE=-5V, lc=2mA 
Collector Emitter Saturation Voltage VcE(sat) lc=-10mA, l8 =-0.5mA 

le= -1 OOmA, Is= -5mA 
Collector Base Saturation Voltage VsE(sat) lc=-10mA, ls=-0.5mA 

lc=-100mA, l8 =-5mA 
Base Emitter On Voltage VsE(on) VcE=-5V, le=-2mA 

VeE=-5V, lc=-10mA 
Current Gain Bandwidth Product h VeE= -5V, le= -1 OmA, 

f=100MHz 
Collector Base Capacitance Ce so Ve9 =-10V, f=1MHz 
Noise Figure · BC556/55 7 /558 NF VeE=-5V, le= -200µA, 

BC559/560 f=1KHz R9 =2kohm 
BC559 NF VeE=-5V, le=-200µA 
:BC560 R9 =2kohm, 

f=30rv15000Hz 

hFE CLASSIFICATION 

I Classification A B c 

hFE 110-220 200-450 420-800 

c8SAMSUNG 
S:l .. rtrnnil-<> 

PNP EPITAXIAL 
SILICON TRANSISTOR 

T0-92 

1. Collector 2. Base 3. Emitter 

Min Typ Max Unit 

-15 nA 
110 800 

-90 -300 mV 
-250 -650 mV 
-700 mV 
-900 mV 

-600 -660 -750 mV 

-800 mV 

150 MHz 

6 pF 
2 10 dB 
1 4 dB 

1.2 4 dB 
1.2 2 dB 
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BC556/557 /558/559/560 

STATIC CHARACTERISTIC 
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BC635/637/639 NPN EPITAXIAL SILICON TRANSISTOR 

SWITCHING AND AMPLIFIER 
APPLICATIONS 
• Complement to BC636/638/640 

T0-92 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector Emitter Voltage: BC635 VeER 45 v 
at RsE = 1 Kohm : BC637 60 v 

: BC639 100 v 
Collector Emitter Voltage: BC635 VeEs 45 v 

: BC637 60 v 
: BC639 100 v 

Collector Emitter Voltage: BC635 VeEO 45 v 
: BC637 60 v 
: BC639 80 v 

Emitter Base Voltage VEBO 5 v 
Collector Current le 1 A 
Peak Collector Current lep 1.5 A 
Base Current Is 100 mA 
Collector Dissipation Pc 1 w 
Junction Temperature T1 150 oc 
Storage Temperature Ts19 -65-150 oc 

* PW= 5mS, Duty Cycle= 10% 

ELECTRICAL CHARACTERISTICS (Ta= 25°C) 

Characteristic Symbol Test Condition 

Collector Emitter Breakdown Voltage BVeEO le=10mA, ls=O 
: BC635 
: BC637 
: BC639 

Collector Cutoff Current leso Vea=30V, IE=O 
Emitter Cutoff Current IEBO VEs=5V, le=O 
DC Current Gain hFE VeE=2V, le=5mA 

VeE=2V, le= 150mA 
VeE = 2V, le= 500mA · 

Collector Emitter Saturation Voltage VeE(sat) le= 500mA, Is= 50mA 
Base' Emitter On Voltage VsE(on) VeE = 2V, le= 500mA 
Current Gain Bandwidth Product fr VeE =5V, le= 10mA 

f =50MHz 

d!SAMSUNG 
u Electronics 

1. Emitter 2. Collector 3. Base 

Min Typ Max Unit 

45 v 
60 v 
80 v 

0.1 µA 
0.1 µA 

25 
40 250 
25 

0.5 v 
1 v 

100 MHz 
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BC635/637/639 NPN EPITAXIAL SILICON TRANSISTOR 

STATIC CHARACTERISTIC 
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BC636/638/640·, , PNP EPITAXIAL SILICON TRANSISTOR 

SWITCHING AND AMPLIFIER 
APPLICATIONS 
• Complement to BC636/638/640 

T0-92 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector Emitter Voltage: BC636 VeER -45 v 
at RsE = 1 Kohm : BC638 -60 v 

: BC640 -100 v 
Collector Emitter Voltage: BC636 VeEs -45 v 

: BC638 -60 v 
: BC640 -100 v 

Collector Emitter Voltage: BC636 VeEo -45 v 
: BC638 -60 v 
: BC640 -80 v 

Emitter Base Voltage VEso -5 v 
Collector Current le -1 A 
Peak Collector Current lcp -1.5 A 
Base Current Is -100 mA 
Collector Dissipation Pc 1 w 
Junction Temperature Ti 150 oc 
Storage Temperature Ts19 -65-150 oc 

ELECTRICAL CHARACTERISTICS (Ta=25°C) 

Characteristic Symbol Test Condition 

Collector Emitter Breakdown Voltage BVeEo le= -10mA, Is= 0 
: BC636 
: BC638 
: BC640 

Collector Cutoff Current leso Vee= -30V, IE= 0 
Emitter Cutoff Current IEsO VEs= -5V, le=O 
DC Current Gain hFE VeE= -2V, le= -5mA 

VeE = - 2V, le= -150mA 
VeE = - 2V, le= - 500mA 

Collector Emitter Saturation Voltage VeE(sat) le= - 500mA, Is= - 50mA 
Base Emitter On Voltage VeE(on) VeE= -2V, le= -500mA 
Current Gain Bandwidth Product fr VeE= -5V, le= -10mA 

f=50MHz 

CU SAMSUNG 
Electronics 

1. Emitter 2. Collector 3. Base 

Min Typ Max Unit 

-45 v 
-60 v 
-80 v 

-0.1 µ.A 
-0.1 µ.A 

25 
40 250 
25 

-0.5 v 
-1 v 

100' MHz 
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BC636/638/640 PNP EPITAXIAL SILICON TRANSISTOR 

-10 

Ill -5 Cl 

~ -3 
0 
> 
z 
0 -1 j:: 

al! 
::I -0.5 
~ -0.3 

i -0.1 
~ 

= -i -0.05 

.:: -0.03 

-0.01 

STATIC CHARACTERISTIC 

-10 -20 -30 -40 -50 

Vce(V), COLLECTOR EMITTER VOLTAGE 

BASE EMITTER SATURATION VOLTAGE 
COLLECTOR EMITTER SATURATION VOLTAGE 

lc-10.le 

Vee(sat) 

~ z 
j,j!".: 

Vce(sat) 

-1 -3 -5 -10 -30 -50 -100 -300-500-1000 

lc(mA), COLLECTOR CURRENT 

COLLECTOR OUTPUT CAPACITANCE 

500--~_,_--t--t--+---+-++++-~--+~+-+-<-+-H-H 

-1 -3 -5 -10 -30 -50 -100 

Vca(V), COLLECTOR BASE VOLTAGE 

c8SAMSUNG 
Electronics 

DC CURRENT GAIN 

t---+--+-+-t-++f-ft--+--+--++++-+++--+Vce = - 2V 

500t---+--+-+-t-++f-ft--+--+--+-++ttt+--+--l--'-H-++H 

300 1---t---t--+-t-++-H+--+--+-t-++H-++--+--+--'r-HM-++4 

30t--+---+-+-t+tjl-H---t--t-+++ttt+--+--l--'-H-++H 

-1 

-1000 

... z 
Ill 

-500 

-300 

~ -100 
::I 

. (.J 

a: -50 

e -3o ; 
8 -10 
~ 
~ -5 

-3 

-1 
0 

-3 -5 -10 -30 -50 -100 -300-500-1000 

lc{mA), COLLECTOR CURRENT 

BASE EMITTER ON VOLTAGE 

Vce=-2V= 

L 

~ 

f 
l 
I 

-0.2 -0.4 -0.6 -0.8 -1.0 -1.2 

Vae(V), BASE EMITTER VOLTAGE 

493 

I 



BC807/BC808 PNP EPITAXIAL SILICON TRA,,.SISTOR 

SWITCHING AND AMPLIFIER APPLICATIONS SOT-23 

• SUITABLE FOR AF-DRIVER STAGES AND LOW POWER OUTPUT STAGES 
• Complement to BC817/BC818 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Rating Unit 

Collector Emitter Voltage: BC807 VeEs -50 v 
BC808 -30 v 

Collector Emitter Voltage: BC807 VeEo -45 v 
BC808 -25 v 

Emitter-Base Voltage VEBo -5 v 
Collector Current (DC) le -800 mA 
Collector Dissipation Pc -310 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -65"-'150 oc 

1. Base 2. Emitter 3. Collector 

ELECTRICAL CHARACTERISTICS (Ta= 25 ° C) 

CharaCteristic Symbol Test Condition Min Typ Max Unit 

Collector Emitter Breakdown Voltage BVeEO le= -10mA, 18 =0 
: BC807 -45 v 

BC808 -25 v 
Collector Emitter Breakdown Voltage BVeEs le= -0.1 mA, ls=O 

: BC807 -50 v 
BC808 -30 v 

Emitter Base Breakdown Voltage BVEBo IE= -0.1 mA, le=O -5 v 
Collector Cutoff Current le ES VeE=-25V, ls=O -100 nA 
Emitter Cutoff Current . IEBo VEs=-4V, le=O -100 nA 
DC Current Gain hFE VeE=-1V, le=-100mA 100 630 
Collector Emitter Saturation Voltage VeE(sat) le= - 500mA, Is= - 50mA -0.7 v 
Base Emitter On Voltage VsE(bn) VeE=-1 V, le= -300mA -1.2 v 
Current Gain Bandwidth Product h VeE=-5V, le=-10mA, 100 MHz 

f=50MHz 
Collector Base Capacitance CeElo Ve8 =-10V, f=1MHz 12 pF 

hFe CLASSIFICATION 

Classification 16 25 40 

hFE 100-250 160-400 250-630 

MARKING CODE 

TYPE 807-16 807-25 807-40 808-16 808-25 
808-40 -I 

- -

MARKING 9FA 9FB 9FC 9GA 9GB 9GC 
I I 

ciiSAMSUNG 
Electronics 
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BC807/BC808 PNP EPITAXIAL SILICON TRANSISTOR 

z 

COLLECTOR CURRENT vs. 
COLLECTOR ENllTTEi-. VOLTAGE 

-1 -2 -3 -4 

Vce(V),COLLECTOR EMITTER VOLTAGE 

DC CURRENT GAIN vs. 
COLLECTOR CURRENT 

-5 

~ 50t---+--i-+++tttt---+-+-t-t-ttttt---1--t--t-+t+ttt----i-i~L\ttitttt 
!Z 1----1-l-+++1-H!---+-++ttttt+--+-+-++l+ffi- -1 .ov 

~ 201----+--i-+++tttt---+-+-t-t-tttt+--+-+-+-+t+ttt----i-1+-t-tttt-tf 

G I 
g 10~!!!1imE~33!il~~!El~~~~m! 
j 

-1000 

-500 

-200 

-100 

-50 

!Z 
w -20 
§ 
0 -10 
a: 
0 -5 

~ -2 
0 
0 

i 
1 

E -0.5 
"Jj 

-0.2 

-0. 1 
-0.4 

-1 -10 -100 

lc(mA), COLLECTOR CURRENT 

COLLECTOR CURRENT vs. 
BASE EMITTER VOL f AGE 

VcE 

z 

L 
t 

7_ 

if 
r 

rl 
J_ 

-0.5 -0.6 -0.7 -0.8 

Vae(V), BASE EMITTER VOLTAGE 

c8SAMSUNG 
Electronics 

-1000 

1.0V 
PULSE =I 

-0.9 

COLLECTOR CURRENT vs. 
COLLECTOR EMITTER VOLTAGE 

10 =0 

-10 -20 -30 -40 

Vee (V), COLLECTOR EMITTER VOLTAGE 

BASE AND COLLECTOR SATURATION 
VOLTAGE vs. COLLECTOR CURRENT 

-50 

t---+--i-+++1-Ht---+-+++V (sat) ~'t-~t-ttttt--+-+++t+t-tf 
ll11lil/ 

-0 · 02 1'-~:ij~~;+;;j;;j;j;!1111lti'itttttllHt 
-0.01L--L..J....U..WJ,L...-J....1...Ul..u.Jllilw...._J....,..L..J.J.J.U.1.L---L.-l,..L..l..W.U 

-0.1 -1 -10 -100 -1000 

lc(mA), COLLECTOR CURRENT 

GAIN BANDWIDTH PRODUCT vs. 
EMITTER CURRENT 

1000 
VcE ~.OV 

500 

I-
0 
::> c 200 
0 
a: a. 

100 :c 
I-c 
j 50 

~ c 
z 
< 
ID 
z 20 
cc 
Cl 
>i' 10 

~-

1._~_._~....__ .............................. ~~..._ ....... ___._._ ............. 
1 10 20 50 100 

le (mA) EMITTER CURRENT 

495 

I 



BC807/BC808 PNP EPITAXIAL SILICON··TRANSISTOR 
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BC817/BC818 NPN EPITAXIAL SILICON TRANSISTOR 

SWITCHING AND AMPLIFIER APPLICATIONS 
SOT-23 

• SUITABLE FOR AF-DRIVER STAGES AND LOW POWER OUTPUT STAGES 
• Complement to BC807/BC808 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector Emitter Voltage: BC817 VcEs 50 v 
BC818 30 v 

Collector Emitter Voltage: BC817 Vern 4£> v 
BC818 25 v 

Emitter-Base Voltage VEBo 5 v 
Collector Current (DC) le 800 mA 
Collector Dissipation Pc 310 mW 
Junction Temperature Tj 150 oc 

1. Base 2. Emitter 3. Collector 

Storage Temperature Tstg -65rv150 oc 

ELECTRICAL CHARACTERISTICS (Ta =25°C) I 
Characteristic Symbol Test Condition Min Typ Max l Unit 

Collector Emitter Breakdown Voltage BVcEO le= 1 OmA, 18 =0 I 
: BC817 45 v 

BC818 25 v 
Collector Emitter Breakdown Voltage BVcEs lc=0.1 mA, ls=O 

: BC817 50 v 
BC818 30 v 

Emitter Base Breakdown Voltage BVEBo IE=0.1 mA, lc=O 5 v 
Collector Cutoff Current lcES VcE=25V, ls=O 100 nA 
Emitter Cutoff Current IEBo Vrn=4V, lc=O 100 nA 
DC Current Gain hFE VcE=1V, lc=100mA 100 630 
Collector Emitter Saturation Voltage VcE(sat) lc=500mA, 18 =50mA 0.7 v 
Base Emitter On Voltage VsE(on) VcE= 1 V, lc=300mA 1.2 v 
Current Gain Bandwidth Product fr VcE=5V, le= 1 OmA, 100 MHz 

f=50MHz 
Collector Base Capacitance Ccso Vcs= 1 OV, f= 1 MHz 12 pF 

hFE CLASSIFICATION 

Classification 16 25 40 

hFE 100-250 160-400 250-630 

MARKING CODE 

TYPE 817-16 817-25 817-40 818-16 818-25 818-40 
--- t-----------1 

MARKING 8FA 8FB 8FC 8GA · 8GB 8GC 

ciiSAMSUNG 
Electronics 
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BC846/84 7 /848/849/8!»0 
NPN EPITAXIAL 

SlUC6N TRANSISTOR 

SWITCHING AND AF AMPLIFIER APPLICATIONS 
• SUITABLE FOR AUTOMATIC INSERTION IN THICK AND THIN-FILM CIRCUITS 
• LOW NOISE: BC849, BC850 
• Complement to BC856 ... BC860 

ABSOLUTE MAXIMUM RATINGS (Ta:::: 25 °C) SOT·23 

Characteristic Symbol Rating Unit 

Collector Base Voltage VeBo 
:BC846 80 v 
:BC847/850 50 v 

I 
:BC848/849 30 v I 

Collector Emitter Voltage Vern I 

:BC846 65 v 
I :BC847/850 45 v 

BC848/849 30 v I 

Emitter-Base Voltage Vrno I 

BC846/847 6 v 
:BC848/849/850 5 v 

Collector Current (DC) le 100 mA 
Collector Dissipation Pc 310 mW 
Junction Temperature Tj 150 oc 
Storage Tem~erature Tstg -65rv150 oc 1. Base 2. Emitter 3. Collector 

ELECTRICAL CHARACTERISTICS (Ta == 25 ° C) 

r Characteristic Symbol Test Condition Min Typ Max Unit 

Collector Cutoff Current ICBo VeB=30V, IE=O 15 nA 
DC Current Gain hFE VcE=5V, le=2mA 110 800 
Collector Emitter Saturation Voltage VeE(sat) I(;= 1 OmA, IB=0.5mA 90 250 mV 

le=100mA, IB=5mA 200 600 mV 
Collector Base Saturation Voltage V8E(sat) le= 1 OmA, ls=0.5mA 700 mV 

le= 1 OOmA, Is= 5mA 900 mV 
Base Emitter On Voltage VsE(on) VcE=5V, lc=2mA 580 660 700 mV 

VeE=5V, le=10mA 720 mV 
Current Gain Bandwidth Product h VeE=5V, le=10mA, 300 MHz 

f=100MHz 
Collector Base Capacitance Ce so Ves=10V. f=1MHz 3.5 6 pF 
Emitter Base Capacitance Crno Vrn=0.5V, f= 1 MHz 9 pF 
Noise Figure · :BC846/84 7 /848 NF VeE=5V, le=200µA, 2 10 dB 

:BC849/850 f=1 KHz R9 =2kohm 1.2 4 dB 
:BC849 NF VeE=5V, lc=200µA 1 .4 4 dB 
:BC850 R9 =2kohm, 1 .4 3 dB 

f=30rv15000Hz 

hFE CLASSIFICATION 

Classification A 1 B c 

hFE 110-220 ~1 200A50 420-800 

MARKING CODE 

TYPE 1~46~ 1~46818-46C_ 84 7 A 8478 84 7C 8~+8488+~-48C '849A 8498 849C 850A 8508 850C 1 
MARK-j BAA l 8AB l SAC SBA BBB BBC 8CA 8CB sec BOA BOB BOC BEA 8EB SEC 

cil~A~SUNG 
t:JeCtronics 
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.. BC856/857 /858/859/860 
PNP EPITAXIAL 

.SILICON TRANSISTOR 

SWITCHING AND AF AMPLIFIER APPLICATIONS 
• SUITABLE FOR AUTOMATIC INSERTION IN THICK AND THIN-FILM CIRCUITS 
• LOW NOISE: BC859, BC860 
• Complement to BC846 ... BC850 

SOT-23 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector Base Voltage Vcso 
:BC856 -80 v 
:BC857/860 -50 v 
:BC858/859 -30 v 

Collector Emitter Voltage Vern 
:BC856 -65 v 
:BC857/860 -45 v 
:BC858/859 -30 v 

Emitter-Base Voltage Vrno ·-~ -5 v 
Collector Current (DC) le -100 mA 
Collector Dissipation Pc 310 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -65rv150 oc 

1. Base 2. Emitter 3. Collector 

ELECTRICAL CHARACTERISTICS (Ta= 25 °C) 

I 
Characteristic Symbol Test Condition Min Typ Max Unit 

Collector Cutoff Current lcso Vcs=-30V, IE=O -15 nA 
DC Current Gain hFE VcE=-5V, le= -2mA 110 800 
Collector Emitter Saturation Voltage VcE(sat) lc=-10mA, 18 =-0.5mA -90 -300 mV 

le= -1 OOmA, Is= -5mA -250 -650 mV 
Collector Base Saturation Voltage V8E(sat) lc=-10mA, l8 =-0.5mA -700 mV 

lc=-100mA, ls=-5mA -900 inv 
Base Emitter On Voltage VsE(on) VcE=-5V, lc=-2mA -600 -660 -750 mV 

VcE=-5V, lc=-10mA -800 mV 
Current Gain Bandwidth Product h VcE=-5V, lc=-10mA, 150 MHz 

f=100MHz 
Collector Base Capacitance Cc so Vcs=-10V, f=1MHz 6 pF 
Noise Figure :BC856/857/858 NF VcE=-5V, lc=-200µA, 2 10 dB 

:BC859/860 f=1KHz R9 =2kohm 1 4 dB 
:BC859 NF VcE=-5V, lc=-200µA 1.2 4 dB 
:BC860 R9 =2kohm, 1.2 2 dB 

f=30rv1 5000Hz 

hFe CLASSIFICATION 

Classification A B c 

hFE 110-220 200-450 420-800 

MARKING CODE 
TYPE 856A 856B 856C 857A 857B 857C 858A 858B 858CJ 859A 859B 859C 860A 860B; aeoci 

9AC 9CB 9CC 19DA MARK. 9AA 9AB 9BA 9BB 9BC 9CA 9DB 9DC 9EA 9EB 9EC 

c8SAMSUNG 
S:IArt~!':\ 

500 



BC856/857 /858/859/860 
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·BCW29 PNP EPITAXIAL SILICON TRANSISTOR 

GENERAL PURPOSE TRANSISTOR 
SOT·23 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 30 v 
Collector-Emitter Voltage VcEo 20 v 
Emitter-Base Voltage VEBO 5.0 v 
Collector Current le 100 mA 
Collector Dissipation Pc 350 mW 
Storage Temperature Tstg 150 oc 

• Refer to MMBT5086 for graphs 

1. Base 2. Emitter 3. Collector 

ELECTRICAL CHARACTERISTICS (Ta= 25 ° C) 

Characteristic Symbol Test Condition Min Max Unit 

Collector-Base Breakdown Voltage BVcso le= 1 OµA. IE=O 30 v 
Collector-Emitter Breakdown Voltage BVcEo lc=2.0mA, ls=O 20 v 
Collector-Emitter Breakdown Voltage BVcEs lc=100µA, VEs=O 30 v 
Emitter-Base Breakdown Voltage BVEBo IE= 1 OµA, lc=O 5 v 
Collector Cutoff Current lcso Vcs=20V, IE=O 100 nA 
DC Current Gain hFE VcE=5V, lc=2.0mA 120 260 
Collector-Emitter Saturation Voltage VcE (sat) lc=10mA, ls=0.5mA 0.3 v 
Base-Emitter On Voltage VsE (on) · lc=2.0mA, VcE=5V 0.6 0.75 v 
Output Capacitance Cob Vcs=.1 OV, IE=O 7 pF 

f=1MHz 
Noise Figure NF lc=0.2mA, VcE=5V 10 dB 

f=1 KHz, Rs=2KO 

Marking 

:R.SAMSUNG 502 



BCW30 PNP EPITAXIAL SILICON TRANSISTOR 

GENERAL PURPOSE TRANSISTOR 
SOT-23 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 30 v 
Collector-Emitter Voltage VcEO 20 v 
Emitter-Base Voltage VEBO 5.0 

I 

v 
Collector Current le 100 mA 
Collector Dissipation Pc 350 mW 
Storage Temperature Tstg 150 oc 

• Refer to MMBT5086 for graphs 

ELECTRICAL CHARACTERISTICS (Ta= 25 °C) I 1 . Base 2. Emitter 3. Collector 

Characteristic Symbol Test Condition Min Max Unit 

Collector-Base Breakdown Voltage BVcso le= lOµA, IE=O 30 v 
Collector-Emitter Breakdown Voltage BVcEO lc=2.0mA, ls=O 20 v 
Collector-Emitter Breakdown Voltage BVcEs le= 1 ObµA, VEs=O 30 v 
Emitter-Base Breakdown Voltage BVEBo IE= 1 OµA, lc=O 5 v 
Collector Cutoff Current lcso Vcs=20V, IE=O 100 nA 
DC Current Gain hFE VcE=5V, lc=2.0mA 215 500 
Collector-Emitter Saturation Voltage VcE (sat) le= 1 OmA, 18 =0.5mA 0.3 v 
Base-Emitter On Voltage VsE (on) lc=2.0mA, VcE=5V 0.6 0.75 v 
Output Capacitance Cob Vcs= 1 OV, IE=O 7 pF 

f=1MHz 
Noise Figure NF lc=0.2mA, VcE=5V 10 dB 

f= 1 KHz, Rs=2KO 

Marking 

c8SAMSUNG 
Electronics 
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BCW31 NPN EPITAXIAL SILICON TRANSISTOR 

GENERAL PURPOSE TRANSISTOR 
SOT-23 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 30 v 
Collector-Emitter Voltage Vern 20 v 
Emitter-Base Voltage VEBo 5 v 
Collector Current le 100 mA 
Collector Dissipation Pc 350 mW 
Storage Temperature Tstg 150 oc 

J. 

• Refer to MMBT5088 for graphs 

1. Base 2. Emitter 3. Collector 

ELECTRICAL CHARACTERISTICS (Ta=25°C) 

Characteristic Symbol Test Condition Min Max Unit 

Collector-Base Breakdown Voltage .BVcso le= 1 OµA, IE=O 30 v 
Collector-Emitter Breakdown Voltage BVcrn lc=2mA, ls=O 20 v 
Emitter-Base Breakdown Voltage BVEBo IE= 1 OµA, lc=O 5 v 
DC Current Gain hFE VcE=5V, lc=2.0mA 110 220 
Collector-Emitter Saturation Voltage VcE (sat) lc=10mA, 18 =0.5mA 0.25 v 
Base-Emitter On Voltage VsE (on) lc=2mA, VcE=5V 0.55 0.7 v 
Output Capacitance Cob Ve;s=1 OV, IE=O 4 pF 

f=1.0MHz 
Noise Figure NF lc=0.2mA, VcE=5V 10 dB 

R8 =2KO, f= 1 KHz 

Marking 

:XSAMSUNG 504 



BCW32 NPN EPITAXIAL SILICON TRANSISTOR 

GENERAL PURPOSE TRANSISTOR 
SOT-23 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 30 v 
Collector-Emitter Voltage VcEO 20 v 
Emitter-Base Voltage VEBo 5 v 
Collector Current le 100 mA 
Collector Dissipation Pc 350 mW 
Storage Temperature Tstg 150 oc 

• Refer to MMBT5088 for graphs 

ELECTRICAL CHARACTERISTICS (Ta= 25 ° C) 
l _ ' "'"" 2. Em'""' 3 C~looto' II 

Characteristic Symbol Test Condition Min Max Unit 

Collector-Base Breakdown Voltage BVcso le= 1 OµA, lE=O 30 v 
Collector-Emitter Breakdown Voltage BVcrn lc=2mA, ls=O 20 v 
Emitter-Base Breakdown Voltage BVEBo 1E=10µA, lc=O 5 v 
DC Current Gain hFE VcE=5V, lc=2.0mA 200 450 
Collector-Emitter Saturation Voltage VcE (sat) le= 1 OmA, ls=0.5mA 0.25 v 
Base-Emitter On Voltage VsE (on) lc=2mA, VcE=5V 0.55 0.7 v 
Output Capacitance Cob Vcs= 1 OV, lE=O 4 pF 

f=1.0MHz 
Noise Figure NF lc=0.2mA, VcE=5V 10 dB 

Rs=2KO, f=1 KHz 

Marking 

··"SAMSUNG :as Electronics. ,. 
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NPN EPITAXIAL SILICON TRANSISTOR 

GENERAL PURPOSE TRANSISTOR 
SOT-23 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

. Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 30 v 
Collector-Emitter Voltage Vern 20 v 
Emitter-Base Voltage VEBO 5 v 
Collector Current le 100 mA 
Collector Dissipation Pc 350 mW 
Storage Temperature Tstg 150 oc 

• Refer to MMBT 5088 for graphs 

1. Base 2. Emitter 3. Collector 

ELECTRICAL CHARACTERISTICS (Ta= 25 ° C) 

Characteristic Symbol Test Condition Min I Max I Unit 

I 

Collector-Base Breakdown Voltage BVcso le= 1 OµA, IE=O 30 v 
Collector-Emitter Breakdown Voltage BVcrn lc=2mA, la=O 20 v 
Emitter-Base Breakdown Voltage BVEBo IE=1 OµA, lc=O 5 v 
DC Current Gain hFE VcE=5V, lc=2.0mA 420 800 
Collector-Emitter Saturation Voltage VcE (sat) lc=10mA, 18 =0.5mA 0.25 v 

. Base-Emitter On Voltage VaE (on) lc=2mA, VcE=5V 0.55 0.7 v 
Output Capacitance Cob Vca=10V, IE=O 4 pF 

f=1.0MHz 
Noise Figure NF lc=0.2mA, VcE=5V 10 dB 

Rs=2KO, f=1KHz 
..:.. 

Marking 
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BCW60A NPN EPITAXIAL SILICON TRANSISTOR 

GENERAL PURPOSE TRANSISTOR 
SOT-23 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 32 v 
Collector-Emitter Voltage Vern 32 v 
Emitter-Base Voltage VEBO 5 v 
Collector Current le 100 mA 
Collector Dissipation Pc 350 mW 
Storage Temperature Tstg 150 oc 

• Refer to MMBT3904 for graphs 

ELECTRICAL CHARACTERISTICS (Ta= 25 ° C) 
1. Base 2. Emitter 3. Collector I 

Characteristic Symbol Test Condition Min Max Unit 

Collector-Emitter Breakdown Voltage BVcEo lc=2.0mA, ls=O 32 v 
Emitter-Base Breakdown Voltage BVEBo IE= 1 .OµA, lr=O 5 v 
Collector Cutoff Current ICES VcE=32V. VsE=O 20 nA 
Emitter Cutoff Current IEBO VEs=4V, lc=O 20 nA 
DC Current Gain hFE VcE= 5V, lc=2.0mA 120 220 

VcE= 1 V, lc=50mA 60 
Collector-Emitter Saturation Voltage VcE (sat) lc=50mA, 18 = 1 .25mA 0.55 v 

lc=1 OmA. l8 =0.25mA 0.35 v 
Base-Emitter Saturation Voltage VsE (sat) lr=50mA. IR=1.25mA 0.7 1.05 v 

lc=50mA, 18 =0.25mA 0.6 0.85 v 
Base-Emitter On Voltage VsE (on) Vcr:.=5V, lc=2.0mA 0.55. 0.75 v 
Current Gain-Bandwidth Product fr lc=J OmA, VcE=5V 125 MHz 

f=1 MHz 
Output Capacitance Cob Vcs= 1 OV, IE=O 4.5 pF 

f=1.0MHz 
Noise Figure NF lc=0.2mA, VcE=5V 6 dB 

Rs=2KO, f= 1 KHz 
Turn On Time ton le= 1 OmA, 181=1 mA 150 ns 
Turn Off Time to ff Vss=3.6V, ls2 = 1 mA 800 ns 

R1=R2=5KO, RL=9900 

Marking 

c8SAMSUNG 
Electrnnir.~ 
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BCW60B NPN EPITAXIAL SILICON TRANSISTOR 

GENERAL PURPOSE TRANSJSTOR 
SOT-23 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 32 v 
Collector-Emitter Voltage Vern 32 v 
Emitter-Base Voltage VEBO 5 v 
Collector Current le 100 mA 
Collector Dissipation Pc 350 mW 
Storage Temperature Tstg 150 oc 

• Refer to MMBT3904 for graphs 

1. Base 2. Emitter 3. Collector 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Condition Min Max Unit 

Collector-Emitter Breakdown Voltage BVcEO lc=2.0mA, 18 =0 32 v 
Emitter-Base Breakdown Voltage BVFBO IE= 1 .OµA, lr=O 5 v 
Collector Cutoff Current le ES VcE=32V, VsE=O 20 nA 

~ 

Emitter Cutoff Current Imo VEs=4V, lc=O 20 nA 
DC Current Gain hFE VcE=5V, le= 1 OµA 20 

Vrr=5V. lr=2.0mA 180 310 
VcE=1V, lc=50mA 70 

Collector-Emitter Satur.ation Voltage VcE {sat) lc=bOmA, Is= 1.25mA 0.55 v 
lc=10mA, ls=0.25mA 0.35 v 

Base-Emitter Saturation Voltage VsE {sat) I. =50mA l8 =1.25mA 0.7 1.05 v 
lc=50mA, 18 =0.25mA 0.6 0.85 v 

Base-Emitter On Voltage VsE (on) VcE=5V, lc=2.0mA 0.55 0,75 v 
Current Gain-Bandwidth Product fr lc=10mA, VcE=5V 125 MHz 

f=1 MHz 
Output Capacitance Cob Vcs=10V, IE=O 4.5 pF . 

f=1.0MHz 
Noise Figure NF lc=0.2mA, VcE=5V 6 dB 

R5 =2KO, f=1KHz 
Turn On Time ton lc=10mA, ls1=1mA 150 ns 
Turn Off Time Iott Vss=3.6V, ls2=1mA 800 ns 

R,=R,=5KO, RL=990Q 

Marking 
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BCW60C NPN EPITAXIAL SILICON TRANSISTOR· 

GENERAL PURPOSE TRANSISTOR 
SOT-23 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 32 v 
Collector-Emitter Voltage VcEO 32 v 
Emitter-Base Voltage VEsO 5 v 
Collector Current le rnn mA 
Collector Dissipation Pc 350 mW 
Storage Temperature Tstg 150 oc 

• Refer to MMBT3904 for graphs 

ELECTRICAL CHARACTERISTICS (Ta = 25 ° C) 

1. Base 2. Emitter 3. Collector I 
Characteristic Symbol Test Condition Min Max Unit 

Collector-Emitter Breakdown Voltage BVcEo lc=2.0mA. ls=O 32 v 
Emitter-Base Breakdown Voltage BVrgo IE=1.0µA, lr=O 5 v 
Collector Cutoff Current le Es 

I 
VcE=32V VsE=O 20 nA 

Emitter Cutoff Current IEBo VEs=4V, lc=U 20 nA 
DC Current Gain hFE VcE=5V, lc=1 OµA 40 

V~r=5V. lc=2.0mA 250 460 
VcE= 1 V, lc=50mA 90 

Collector-Emitter Saturation Voltage VcE (sat) lc=5UmA, Is= 1.25mA 0.55 v 
lc=1 OmA, ls=0.25mA 0.35 v 

Base-Emitter Saturation Voltage VsE (sat) lr=50mA. Is= 1.25mA 0.7 1.05 v 
lc=50mA, ls=0.25mA 0.6 0.85 v 

Base-Emitter On Voltage VsE (on) Vc"-=bV, lc=2.0mA 0.55 0.75 v 
Current Gain-Bandwidth Product fr Ir= 1 OmA, VcE=5V 125 MHz 

f=1MHz 
Output Capacitance Cob Vcs= 10V, IE=O 4.5 pF 

f=1.0MHz 
Noise Figure NF lc=0.2mA, VcE=5V 6 dB 

Rs=2KO, f=1KHz 
Turn On Time ton le= 1 OmA, ls1 =1 mA 150 ns 
Turn Off Time toff Vss=3.6V, ls2_= 1 mA 800 ns 

R1=R2=5KO, RL=9900 

Marking 

•• ex SAMSUNG 
•• Electronics 
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·BCW60D· NPN EPITAXIALlSILICON TRANSISTOR 

GENERAL PURPOSE TRANSISTOR 
SOT·23 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 32 v 
Collector-Emitter Voltage VcEo 32 v 
Emitter-Base Voltage VEBO 5 v 
Collector Current le 100 mA 
Collector Dissipation Pc 350 mW 
Storage Temperature Tstg 1b0 oc 

• Refer to MMBT3904 for graphs 

1 . Base 2. Emitter 3. Collector 

ELECTRICAL CHARACTERISTICS (Ta= 25 °C) 

Characteristic Symbol Test Condition Min Max Unit 

Collector-Emitter Breakdown Voltage BVcEo lc=2.0mA, ls=O 32 v 
Emitter-Base Breakdown Voltage RV,rio IE= 1.0µA. Ir =O 5 v 
Collector Cutoff Current lcEs VcE=32V VsE=O 20 nA 
Emitter Cutoff Current IEBO VEs=4V, lc=O 20 nA 
DC Current Gain hFE VcE=5V, lc=1 OµA 100 

VcE=5V, le=2.0mA 380 630 
VcE= 1 V, le,,,;50mA 100 

Collector-Emitter Saturation Voltage VeE (sat) le=50mA, Is= 1.25mA 0.55 v 
le= 1 ()mA, ls=0.25mA 0.35 v 

Base-Emitter Saturation Voltage VsE (sat) 1-='10mA lro=1 ?SmA 0.7 1.05 v 
le=50mA, IR=O 25mA 0.6 0.85 v 

Base-Emitter On Voltage VsL (on) VeE=bV, lc=<:'..UrnA 0.55 0.75 v 
Current Gain-Bandwidth Product fr le= 10mA, VcE=5V 125 MHz 

f=1MHz 
Output Capacitance Cob Yes= 1 OV, IE=O 4.5 pF 

f=1.0MHz 
Noise Figure NF lc=0.2mA, VcE=5V 6 dB 

Rs=2KO, f=1KHz 
Turn On Time 1"" lc=1 OmA, ls1 =1 mA 150 ns 
Turn Off Time L.·tf Vss=3.6V, .IEl2= 1 mA 800 ns 

R1=R2=5KO, RL=9900 

Marking 

=8SAMSUNG 
Electronics 

510 



BCW61A , PNP EPITAXIAL SILICON TRANSISTOR 

GENERAL PURPOSE TRANSISTOR 
SOT-23' 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rattng Unit 

Collector-Base Voltage Vcso 32 v 
Collector-Emitter Voltage Vern 32 v 
Emitter-Base Voltage VEBo 5.0 v 
Collector Current le· 100 mA 
Collector Dissipation Pc 350 mW 
Storage Temperature Tstg 150 oc 

• Refer to MMBT5086 for graphs 

ELECTRICAL CHARACTERISTICS (Ta = 25 ° C) 
1. Base 2. Emitter 3. Collector II 

. Characteristic Symbol Test Condition Min Max Unit 

Collector-Emitter Breakdown Voltage BVcrn lc=2mA, 18 =0 32 v 
Emitter-Base Breakdown Voltage BVEBo IE= 1 µA, lc=O 5 v 
Collector Cutoff Current le ES VcE=32V, VsE=O ?O nA 
DC Current Gain hFE Vrr=5V. lc=2mA 120 220 

I VcE=1V, lc=50mA 60 I 
Collector-Emitter Saturation Voltage VcE (sat) I le= 1 OmA, ls=0.25mA 0.25 v 

lc=50mA, Is= 1 .25mA 0.55 v 
· Base-Emitter Saturation Voltage VsE (sat) le= 1 OmA, l8 =0.25mA 0.6 0.85 v 

lc=50mA, l8 =1.25mA 0.68 1.05 v 
Base-Emitter On Voltage VsE (on) lc=2mA, Vrr=5V 0.6 . 0.75 v 
Output Capacitance Cob Vcs=1 OV. IE=O 6 pF 

f=1 MHz 
Noise Figure NF lc=0.2mA, VcE=5V 6 dB 

Rs=2KO, f=1KHz 
Turn On Time ton le= 1 OmA, fs1=1 mA 150 ns 
Turn Off Time tott ls2= 1 mA, Vss=3.6V 800 ns 

RL=9900 

Marking 

c8SAMSUNG 
Electronics 
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BCW61B PNP EPITAXIAL SILICON1itl7RANSISTOR 

GENERAL PURPOSE TRANSISTOR 
SOT-23 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vr.Ro 32 v 
Collector-Emitter Voltage VcEO 32 v 
Emitter-Base Voltage VEBO 5.0 v 
Collector Current le 100 mA 
Collector Dissipation Pc 350 mW 
Storage Temperature Tstg 150 oc 

• Refer to MMBT5086 for graphs 

1. Base 2. Emitter 3. Collector 

ELECTRICAL CHARACTERISTICS (Ta= 25 ° C) 

Characteristic Symbol Test Condition Min Max Unit 

Collector-Emitter Breakdown Voltage BVcEo le=2mA, ls=O 32 v 
Emitter-Base Breakdown Voltage l::Wrno IE=1µA, le=O 5 v 
Collector Cutoff Current le Es VeE=32V, VsE=O 20 nA 
DC Current Gain hFE VeE=5V, lc=1 OµA 20 

Vcf'=5V. le=2mA 140 310 
VeE=1 V, le=50mA 80 

Collector-Emitter Saturation Voltage VeE (sat) le= 1 OmA, 18 =0.25mA 0.25 v 
le=50mA, 18 =1.25mA 0.55 v 

Base-Emitter Saturation Voltage VsE (sat) lc=1 OmA, 18 =0.25mA 0.6 0.85 v 
le=50mA, ls=1.25mA 0.68 1.05 v 

Base-Emitter On Voltage VsE (on) le=2mA, Vr.F=5V 0.6 0.75 v 
Output Capacitance Cob Ves= 1 OV. IE=O 6 pF 

f=1MHz 
Noise Figure NF le=0.2mA, VeE=5V 6 dB 

Rs=2KO, f=1 KHz 
Turn On Time ton le= 1 OmA, 181=1 mA 150 ns 
Turn Off Time tqff ls2=1mA, Vss=3.6V 800 ns 

RL=9900 

Marking 

=8SAMSUNG 
FIAdrnnir.~ 
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BCW61C PNP EPITAXIAL SILICON TRANSISTOR 

GENERAL PURPOSE TRANSISTOR 
SOT-23 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vr"" 32 v 
Collector-Emitter Voltage I 

Vern 32 v 
Emitter-Base Voltage V1cciu 5.0 v 
Collector Current le 100 mA 
Collector Dissipation Pc 350 mW 
Storage Temperature Tstg 150 oc 

• Refer to MMBT5086 for graphs 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 
1. Base 2. Emitter 3. Collector I 

Characteristic Symbol Test Condition Min Max Unit 

Collector-Emitter Breakdown Voltage BVcrn lc=2mA, ls=O 32 v 
Emitter-Base Breakdown Voltage t:iVwu IE= 1 µA, lc=O 5 v 
Collector Cutoff Current le ES VeE=32V, VsE=O 20 nA 
DC Current Gain hFE VcE=5V, le= 1 OµA 40 

Vn =5V lc=2mA 250 460 
VcE= 1 V, lc=50mA 100 

Collector-Emitter Saturation Voltage VcE (sat) le= 1 UmA, l8 =0.25mA 0.25 v 
lc=50mA, Is= 1 .25mA 0.55 v 

Base-Emitter Saturation Voltage VsE (sat) le= 1 OmA, ls=0.25mA 0.6 0.85 v 
le=50mA, ls=1.25_mA 0.68 1.05 v 

Base-Emitter On Voltage VsE (on) lc=2mA, VcF=5V 0.6 0.75 v 
Output Capacitance Cob Vcs=10V, IE=O 6 pF 

f=1 MHz 
Noise Figure NF lc=0.2mA, VcE=5V 6 dB 

Rs=2KO, f=1KHz 
Turn On Time ton le= 1 OmA, ls1=1 mA 150 ns 
Turn Off Time Iott ls2= 1 mA, Vss=3.6V 800 ns 

RL=9900 

Marking 

c8SAMSUNG 
C'l.n.,..f. .. --:--
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PNP. EPITAXIAL SILICON TRANSISTOR 
~· ,. - ,.. ,,.. 

GENERAL PURPOSE. TRANSISTOR 
SOT-23 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcr.n 32 v 
Collector-Emitter Voltage i VcEO 32 v 
Emitter-Base Voltage Vtctiu 5.0 v 
Collector Current le 100 mA 
Collector Dissipation Pc 350 mW 
Storage Temperature Tstg 150 oc 

• Refer to MMBT5086 for graphs 

1. Base 2. Emitter 3. Collector 

ELECTRICAL CHARACTERISTICS (Ta= 25 ° C) 

Characteristic Symbol Test Condition Min Max Unit 

ColleGtor-Emitter Breakdown Voltage BVcEO lc=2mA, 18 =0 32 v 
Emitter-Base Breakdown Voltage BVEBO IE=1µA, lc=O 5 v 
Collector Cutoff Current le Es VcE=32V, VsE=O 20 nA 
DC Current Gain hFE VcE=5V, le= 1 OµA 100 

Vcr=5V. lc=2mA 380 . 630 

VcE= 1 V, lc=50mA 100 
Collector-Emitter Saturation Voltage VcE (sat) le= 1 UmA, ls=0.25mA 0.25 v 

lc=50mA, ls=1.25mA 0.55 v 
Base-Emitter Saturation Voltage VsE (sat) lc=1 OmA, ls=0.25mA 0.6 0.85 v 

lc=50mA, ls=1.25mA 0.68 1.05 v 
Base-Emitter On Voltage VsE (on) lc=2mA, Vcr=5V 0.6 0.75 v 
Output Capacitance Cob Vcs=1 OV. IE=O 6 pF 

f=1 MHz 
Noise Figure NF lc=0.2mA, VcE=5V 6 dB 

R8 =2KO, f=1KHz 
Turn On Time ton le= 1 OmA, 1~1=1 mA 150 ns 
Turn Off Time tof1 ls2= 1 mA. Vss=3.6V 800 ns 

RL=9900 

Marking 

dCSAMSUNG 514 



BCW69 PNP EPITAXIAL SILICON TRANSISTOR 

GENERAL PURPOSE TRANSISTOR 
SOT-23 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Rating Unit 

Collector-Emitter Voltage Vern 45 v 
Emitter-Base Voltage Vrno 5 v 
Collector Current le 100 mA 
Collector Dissipation Pc 350 mW 
Storage Temperature Tstg 150 oc 

• Refer to MMBT5086 for graphs 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 
L ' • """' 2. '"'"" 3. Coll~'" II 

Characteristic Symbol Test Condition Min Max Unit 

Collector-Emitter Breakdown Voltage BVcrn , lc=2.0mA, ls=O 45 v 
Collector-Emitter Breakdown Voltage BVcES 

1 
lc=100µA, Vrn=O 50 v 

Emitter-Base Breakdown Voltage BVrno IE= 1 OµA, lc=O 5 v 
Collector Cutoff Current lcso Vcs=20V, IE=O 100 nA 
DC Current Gain hff VcE=5V, lc=2.0mA 120 260 
Collector-Emitter Saturation Voltage VcE (sat) le= 1 OmA, ls=0.5mA 0.3 v 
Base-Emitter On Voltage VsE (on) lc=2.0mA, VcE=5V 0.6 .0.75 v 
Output Capacitance Cob Vcs= 1 OV, IE=O 7.0 pF 

f=1.0MHz 
Noise Figure NF lc=0.2mA, VcE=5.0V 10 dB 

Rs=2.0KD, f=1.0KHz 

Marking 
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PNP EPITAXIAL SILICON TRANSISTOR 

GENERAL PURPOSE TRANSISTOR 
SOT-23 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Emitter Voltage Vern 45 v 
Emitter-Base Voltage VEBO 5 v 
Collector Current le 100 mA 
Collector Dissipation Pc 350 mW 
Storage Temperature Tstg 150 ac 

• Refer to MMBT5086 for graphs 

ELECTRICAL CHARACTERISTICS (Ta=25°C) 
1. Base 2. Emitter 3. Collector 

Characteristic Symbol Test Condition Min Max Unit 

Collector-Emitter Breakdown Voltage BVcrn lc=2.0mA, IB=O 45 v 
Collector-Emitter Breakdown Voltage BVcEs le= 1 OOµA, VEB=O 50 v 
Emitter-Base Breakdown Voltage BVEBo IE= 1 OµA, lc=O 5 v 
Collector Cutoff Current lcso VcB=20V, IE=O 100 nA 
DC Current Gain hFE VcE=5V, lc=2.0mA 215 500 
Collector-Emitter Saturation Voltage VcE (sat) lc=10mA, IB=0.5mA 0.3 v 
Base-Emitter On Voltage VBE (on) lc=2.0mA, VcE=5V 0.6 0.75 v 
Output Capacitance Cob Vcs=10V, IE=O 7.0 pF 

f=1.0MHz 
Noise Figure NF lc=0.2mA, Vcr:=5.0V 10 dB 

Rs=2.0KO, f=1.0KHz 

Marking 
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BCW71 NPN EPITAXIAL SILICON TRANSISTOR 

GENERAL PURPOSE TRANSISTOR 
SOT·23 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vrno 50 v 
Collector-Emitter Voltage Vcco 45 v 
Emitter-Base Voltage Vuio 5 v 
Collector Current le 100 mA 
Collector Dissipation Pc 350 mW 
Storage Temperature Tstg 150 ac 

• Refer to MMBT5088 for graphs 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 
1. Base 2. Emitter 3. Collector II 

Characteristic Symbol Test Condition Min I Typ Max Unit 

Collector-Base Breakdown Voltage BVcRo ic=10µA. IL=O 50 v 
Collector-Emitter Breakdown Voltage BVcrn lc=2mA. ls=O 45 v 
Collector-Emitter Breakdown Voltage BVcEs lc=2mA, Vrn=O 45 v 
Emitter-Base Breakdown Voltage BVrno It.= 1 OµA, lc=O 5 v 
Collector Cutoff Current lcso Vcs=20V, lt.=O 100 nA 
DC Current Gain hFt. VcE=5V, ic=2mA 110 220 
Collector-Emitter Saturation Voltage VcE (sat) le= 1 OmA, ls=0.5mA 0.25 v 

lc=50mA, ls=2 5mA 0.21 v 
Base-Emitter Saturation Voltage Vsl (sat) lc=50mA, IR=2 5mA 0.85 v 
Base-Emitter On Voltage Vsc (on) lc=2mA, Vn =5V 0.6 0.75 v 
Current Gain-Bandwidth Product fr le= 1 OmA, VcE =5V 300 MHz 

f=35MHz 
Output Capacitance Cob Vcs=10V, lc=O 4 pF 

f=1MHz 
Noise Figure NF lc=0.2mA, Vn=5V 10 dB 

Rs=2KO, f= 1 KHz i 
I 
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BCW12 NPN EPITAX,AL SILICON TRANSISTOR 

GENERAL PURPOSE TRANSISTOR 
SOT-23 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 50 v 
Collector-Emitter Voltage Vern 45 v 
Emitter-Base Voltage Vrno 5 v 
Collector Current le 100 mA 
Collector Dissipation Pc 350 mW 
Storage Temperature Tstg 150 oc 

• Refer to MMBT5088 for graphs 

1. Base 2. Emitter 3. Collector 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Condition Min Typ Max Unit 

Collector-Base Breakdown Voltage BVcso le= 1 OµA, IE=O 50 v 
Collector-Emitter Breakdown Voltage BVcrn lc=2mA, 18 =0 45 v 
Collector-Emitter Breakdown Voltage BVcEs lc=2mA, Vrn=O 45 v 
Emitter-Base Breakdown Voltage BVrno ll = 1 OµA, ic=O 5 v 
Collector Cutoff Current lcso Vcs=20V, IE=O 100 nA 
DC Current Gain hFE VcE=5V, lc=2mA 200 450 
Collector-Emitter Saturation Voltage VcE (sat) le= 1 OmA, ls=0.5mA 0.25 v 

lc=50mA, 18 =2.5mA 0.21 v 
Base-Ernitter Saturation Voltage VsE (sat) lc=50mA, ·18 =2.5mA 0.85 v 
Base-Emitter On Voltage VsE (on) ic=2mA, VcE=5V 0.6 0.75 v 
Current Gain-Bandwidth Product h ic=10mA, VcE=5V 300 MHz 

f=35MHz 
Output Capacitance Cob Vcs= 1 OV, IE =O 4 pF 

f=1MHz 
Noise Figure NF ic=0.2mA, Vee_ =5V 10 dB 

R5 =2KO. f= 1 KHz 

Marking 
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BCX70G NPN EPITAXIAL SILICON TRANSISTOR 

GENERAL PURPOSE TRANSISTOR 
SOT-23 

AB_SOLUTE MAXIMUM RATINGS (Ta=~5°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 45 v 
Collector-Emitter Voltage VeEo 45 v 
Emitter-Base Voltage VEBo 5 v 
Collector Current le 200 mA 
Collector Dissipation Pc 350 mW 
Storage Temperature Tstg 150 oc 

• Refer to MMBT5088 for graphs 

ELECTRICAL CHARACTERISTICS (Ta = 25 ° C) 
1. Base 2. Emitter 3. Collector I 

Characteristic Symbol Test Condition Min Max Unit 

Collector-Emitter Breakdown Voltage BVern lr=2mA, ls=O 45 v 
Emitter-Base Breakdown Voltage BVEBO IE ~ 1 µA, lr.=O 5 v 
Collector Cutoff Current leES VcE=32V, VsE=O 20 nA 
Emitter Cutoff Current IEso VEB=4V, le=U 20 nA 
DC Current Gain hFE Vr.F=5V. le=2mA 120 220 

VcE=1V, lc=50mA 60 
Collector-Emitter Saturation Voltage VeE (sat) le= 1 OmA, ls=0.25mA 0.35 v 

lr.=50mA. IR= 1 25mA 0.55 v 
Base-Emitter Saturation Voltage VsE (sat) le= 10mA, ls=0.25mA 0.6 0.85 v 

fe=50mA, 18 = 1.25mA 0.7 1.05 v 
Base-Emitter On Voltage VsE (on) le=2mA, VeE=5V 0.55 0.75 v 
Current Gain-Bandwidth Product fr VeE=5V, le= 1 OmA 125 MHz 

f=1 OOMHz 
Output Capacitance Cob Ves= 1 OV, IE=O 4.5 pF 

f=1 MHz 
Noise Figure NF le=0.2mA, VeE=5V 6 dB 

f=1 KHz, Rs=2KO 
Turn On Time ton le=10mA, lc1=1mA 150 ns 
Turn Off Time tot! ls2=1 mA, Vs8 =3.6V 800 ns 

RL=9900, R1=R2=5KO 

Marking 
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BCX70H NPN EPITAXIAL SILICON TRANSISTOR 

GENERAL PURP.OSE TRANSISTOR 
SOT-23 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 45 v 
Collector-Emitter Voltage VcEO 45 v 
Emitter-Base Voltage VEBO 5 v 
Collector Current le 200 mA 
Collector Dissipation Pc 350 mW 
Storage Temperature Tstg 150 oc 

• Refer to MMBT3904 for graphs 

1. Base 2. Emitter 3. Collector 

ELECTRICAL CHARACTERISTICS (Ta= 25 ° C) 

Characteristic Symbol Test Condition Min Max Unit 

Collector-Emitter Breakdown Voltage BVcEO lc=2.0mA, 18 =0 45 v 
Emitter-Base Breakdown Voltage BVEBO IE= 1.0µA. lr=O 5 v 
Collector Cutoff Current lcES VcE=3·2V. vflE=O 20 nA 
Emitter Cutoff Current IEBo VEs=4V, lc=O 20 nA 
DC Current Gain hFE VcE=5V, lc=1 OµA 20 

VrF=5V. lc=2.0mA 180 310 
VcE=1 V, lc=50mA 70 

Collector-Emitter Saturation Voltage VcE (sat) le= 1 OmA, l8 =0.25mA 0.35 v 
1r=50mA. IR=1.25mA 0.55 v 

Base-Emitter Saturation Voltage VsE (sat) I lc=1 OmA, 18 =0.25mA 0.6 0.85 v 
lc=50mA, Is= 1.25mA 0.7 1.05 v 

Base-Emitter On Voltage VsE (on) lc=2.0mA, VcE=5V 0.55 0.75 v 
Current Gain-Bandwidth Product h le= 1 OmA, VcE=5V 125 MHz 

f=100MHz 
Output Capacitance Cob Vcs= 1 OV, IE=O 4.5 pF 

f=1 MHz 
Noise Figure NF VcE=5V, lc::::;0.2mA 6 dB 

R8 =2KO, f= 1 KHz 
Turn On Time for le= 1 OmA, ls1=1 .OmA 150 ns 
Turn Off Time \. ·1 Vs8 =3.6V, ls2= 1.0mA 800 ns 

R,=R2=5KO, RL=9900 

Marking 
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BCX70J NPN EPITAXIAL SILICON TRANSISTOR 

GENERAL PURPOSE TRANSISTOR 
SOT-23 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol- Rating Unit 

Collector·Base Voltage Vcso 45 v 
Collector-Emitter Voltage Vern 45 v 
Emitter-Base Voltage VEBo 5 v 
Collector Current le 200 mA 
Collector Dissipation Pc 350 mW 
Storage Temperature Tstg 150 oc 

• Refer to MMBT3904 for graphs 

ELECTRICAL CHARACTERISTICS (Ta= 25 ° C) 
1. Base 2. Emitter 3. Collector I 

I 

Characteristic Symbol Test Condition Min Max Unit 

Collector-Emitter Breakdown Voltage BVcrn lc=2.0mA, ls=O 45 v 
Emitter-Base Breakdown Voltage BVEBO IE=1.0µA. 1.=0 5 v 
Collector Cutoff Current le Es VcE=32V VsE=O 20 nA 
Emitter Cutoff Current IEBO VEB=4V, lc=U 20 nA 
DC Current Gain hFE VcE=5V, lc=10µA 40 

v .. =c:N lc=2.0mA 250 460 
VcE=1V, lc=50mA 90 

Colle.ctor-Emitter Saturation Voltage VcE (sat) L = 1 UmA, l8 =0.25mA 0.35 v 
lc=50mA, Is= 1.25mA 0.55 v 

Base-Emitter Saturation Voltage VsE (sat) lc=10mA, ls=O 25mA 0.6 0.85 v 
lc=50mA, 18 =1.25mA 0.7 1.05 v 

Base-Emitter On Voltage VsE (on) lc=2.0mA, VcE=5V 0.55 0.75 v 
Current Gain-Bandwidth Product fr le= 10mA, VcE=5V 125 MHz 

f=100MHz 
Output Capacitance Cob Vea= 1 OV, IE=O 4.5 pF 

f=1MHz 
Noise Figure NF VcE=5V, lc=0.2mA 6 dB 

R5 =2KO, f=1 KHz 
Turn On Time tor• le= 1 OmA, ls1=1 .OmA 150 ns 
Turn Off Time to ff Vss=3.6V, ls2= 1.0mA 800 ns 

R1=R,=5KO, RL=9900 

Marking 
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BCX?OK NPN EPITAXIAL SILICON TRANSISTOR 

GENERAL PURPOSE TRANSISTOR 
SOT·23 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit .. 

Collector-Base Voltage Vcso 45 v 
Collector-Emitter Voltage Vern 45 v 
Emitter-Base Voltage VEBo 5 v 
Collector Current le 200 mA 
Collector Dissipation Pc 350 mW 
Storage Temperature Tstg 150 oc 

• Refer to MMBT3904 for graphs 

1. Base 2. Emitter 3. Collector 

ELECTRICAL CHARACTERISTICS {Ta=25°C) 

Characteristic Symbol Test Condition Min Max Unit 

Collector-Emitter Breakdown Voltage BVcrn lc=2.0mA, IE=O 45 v 
Emitter-Base Breakdown Voltage BVEBO IE=1.0µA, lr=O 5 v 
Collector Cutoff Current le Es VcE=32\i VsL =O 20 nA 
Emitter Cutoff Current IEso VEs=4V lc=O 20 nA 
DC Current Gain hFE VcE=5V, lc=.1 OµA 100 

VcE=5V. lc=2.0mA 380 630 
Vn = 1 V, lc=50mA 100 

Collector-Emitter Saturation Voltage VcE (sat) I, =I 0111A, l8 =0.25mA 0.35 v 
lc=50mA, ls=1.25mA 0.55 v 

Base-Emitter Saturation Voltage VsE (sat) le =1 OmA, ls=0.25mA 0.6 0.85 v 
lc=50mA, ls=1.25mA 0.7 1.05 v 

Base-Emitter On Voltage VsE (on) lc=2.0mA, VcE=5V 0.55 0.75 v 
Current Gain-Bandwidth Product h lc=10mA, VcE=5V 125 MHz 

f=100MHz 
Output Capacitance Cob Vc8 = 1 OV, IE=O 4.5 pF 

f=1MHz 
Noise Figure NF VcE=5V, lc=0.2mA 6 dB 

Rs=2KO, f=1 KHz 
Turn On Time ton lc=10mA, .ls1=1.0mA 150 ns 
Turn Off Time tot! Vss=3.6V, ls2= 1 .OmA 800 ns 

R,=R2=5KO, RL =9900 

Marking 
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BCX71G PNP EPITAXIAL SILICON TRANSISTOR 

GENERAL PURPOSE TRANSISTOR 
SOT-23 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcao 45 v 
Collector-Emitter Voltage Vern 45 v 
Emitter-Base Voltage VEBO 5.0 v 
Collector Current le 100 mA 
Collector Dissipation Pc 350 mW 
Storage Temperature Tstg 150 oc 

• Refer to MMBT5086 for graphs 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 
1. Base 2. Emitter 3. Collector I 

Characteristic Symbol Test Condition Min Max Unit 

Collector-Emitter Breakdown Voltage BVcrn lc=2mA, 18 =0 45 v 
Emitter-Base Saturation Voltage BVEBO IE=1µA, lc=O 5 v 
Collector Cutoff Current lcES VcE=32V, VaE=O 20 nA 
DC Current Gain hFE VcF=5V, lc=2mA 120 220 

VcE= 1 V, lc=50mA 60 
Collector-Emitter Saturation Voltage VcE (sat) le= 1 OmA, 1a=0.25mA 0.25 v 

lc=50mA, la= 1 .25mA 0.55 v 
Base-Emitter Saturation Voltage Vafi. (sat) lc=1 OmA, 18 =0.25mA 0.6 0.85 v 

lc=50mA, la=1.25mA 0.68 1.05 v 
Base-Emitter On Voltage VaE (on) lc=2mA, VcF=5V 0.6 0.75 v 
Output Capacitance Cob Vca=1 OV, IE=O 6 pF 

f=1 MHz 
Noise Figure NF lc=0.2mA, VcE=5V 6 dB 

Rs=2KO, f=1 KHz 
Turn On Time ton le= 1 OmA, 181=1 mA 150 ns 
Turn Off Time 1 toll 102= 1 mA, Va8 =3.6V 800 ns 

RL=9900 

Marking 
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acx7,:1·.t1 PNP EPITAXIAL SILICON TRANSISTOR . 

GENERAL PURPOSE TRANSISTOR 
SOT-23 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-13ase Voltage Vcso 45 v 
Collector-Emitter Voltage VcEO 45 v 
Emitter-Base Voltage VEBO 5 v 
Collector Current le 100 mA 
Collector Dissipation Pc 350 mW 
Storage Temperature Tstg 150 oc 

• Refer to MMBT5086 for graphs 

1. Base 2. Emitter 3. Collector 

ELECTRICAL CHARACTERISTICS (Ta= 25 ° C) 

Characteristic Symbol Test Condition Min Max Unit 

Collector-Emitter Breakdown Voltage BVcEo lc=2mA, 18 =0 45 v 
Emitter-Base Breakdown Voltage BVEBO IF=1µA. lr=O 5 v 
Collector Cutoff Current lcES VcE=32V, VsE=O 20 nA 
DC Current Gain hFE Vq =bV, le= 1 UµA 30 

VcE-= 5V. lc=2mA 140 310 

1 
VcE=1V, lc=50mA 80 

Collector-Emitter Saturation Voltage VcE (sat) I le= 1 umA, ls=0.25mA 0.25 v 
lc=50mA, ls=1.25mA. 0.55 v 

Base-Emitter Saturation Voltage VsE (sat) lc=1 OmA, ls=0.25mA 0.6 0.85 v 
lc=50mA, 18 =1.25mA 0.68 1.05 v 

Base-Emitter On Voltage VsE (on) lc=2mA, Vrr=5V 0.6 0.75 v 
Output Capacitance Cob Vcs= 1 OV. IE=O 6 pF 

f=1 MHz 
Noise Figure NF lc=0.2mA, VcE=5V 6 dB 

f=1 KHz, Rs=2KO 
Turn On Time ton le= 1 OmA, ls1=1 mA 150 ns 
Turn Off Time to ff ls2= 1 mA, Vss=3.6V 800 ns 

RL=9900 

Marking 

c8SAMSUNG 
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BCX71J PNP EPITAXIAL $1LICON TRANSISTOR 

GENERAL PURPOSE TRANSISTOR 
SOT-23 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 45 v 
Collector-Emitter Voltage Vern 45 v 
Emitter-Base Voltage VEBO 5 v 
Collector Current le 100 mA 
Collector Dissipation Pc 350 mW 
Storage Temperature Tstg 150 oc 

• Refer to MMBT5086 for graphs 

ELECTRICAL CHARACTERISTICS (Ta=25°C) 
1 . Base 2. Emitter 3. Collector I 

Characteristic Symbol Test Condition Min Max Unit 

Collector-Emitter Breakdown Voltage BVcEo lc=2mA, 18 =0 45 v 
Emitter-Base Breakdown Voltage BVEBO 1r=1µA. lr=O 5 v 
Collector Cutoff Current lcES VcE=32V, Vsc=O 20 nA 
DC Current Gain hFE VcE=bV, le= 1 OµA 40 

V,, =5V. lc=2mA 250 460 
VcE=1V, lc=50mA 100 

Collector-Emitter Saturation Voltage VcE (sat) le= 1 OmA, 18 =0.25mA 0.25 v 
lc=50mA, 18 = 1.25mA 0.55 v 

Base-Emitter Saturation Voltage VsE (sat) lc=1 OmA, l8 =0.25mA 0.6 0.85 v 
lc=50mA, 18 = 1 .25mA 0.68 1.05 v 

Base-Emitter On Voltage VsE (on) lc=2mA, Vrr =5V 0.6 0.75 v 
Output Capacitance Cob Vca=1 OV. IE=O 6 pF 

f=1MHz 
Noise Figure NF lc=0.2mA, VcE=5V 6 dB 

f= 1 KHz, R8 =2KO 
Turn On Time ton le= 1 OmA, ls1=1 mA 150 ns 
Turn Off Time toft ls2= 1 mA, Vs8 =3.6V 800 ns 

RL=9900 

Marking 
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BC:X1'1K• PNP EPITAXIAL $,LICON TRANSISFOR 

GENERAL PURPOSE TRANSISTOR 
SOT-23 

ABSOLUTE MAXIMUM RATINGS (Ta~25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 45 v 
Collector-Emitter Voltage VcEO 45 v 
Emitter-Base Voltage VEBo 5.0 v 
Collector Current le 100 mA 
Collector Dissipation Pc 350 mW 
Storage Temperature Tstg 150 oc 

• Refer to MMBT5086 for graphs 

1. Base 2. Emitter 3. Collector 

ELECTRICAL CHARACTERISTICS (Ta=25°C) 

Characteristic Symbol Test Condition Min Max Unit 

Collector-Emitter Breakdown Voltage BVcEO lc=2mA, ls=O 45 v 
Emitter-Base Breakdown Voltage BVEBO IE=1µA, lc=O 5 v 
Collector Cutoff Current le ES VcE=32V. VsE=O 20 nA 
DC Current Gain hFE VcE=5V, le= 1 UJAA 100 

VcE=5V, lc=2mA 380 630 
VcE= IV, lc=50mA 110 

Collector-Emitter Saturation Voltage VcE (sat) lc=10mA, 16 =0.25mA 0.25 v 
tc=50mA, ls=1.25mA 0.55 v 

Base-Emitter Saturation Voltage VsE (sat) lc=1 OmA, ls=0.25mA 0.6 0.85 v 
lc=50mA, ls=1.25mA 0.68 1.05 v 

Base-Emitter On Voltage VsE (on) lc=2mA, VcF=5V 0.6 0.75 v 
Output Capacitance Cob Vcs=1 OV. IE=O 6 pF 

f=1MHz 
Noise Figure NF lc=0.2mA, VcE=5V 6 dB 

Rs=2KO, f=1 KHz 
Turn On Time ton le= 1 OmA, ls1 =1 mA 150 ns 
Turn Off Time to ff ls2=1 mA, Vss=3.6V 800 ns 

RL=9900 

Marking 
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BF254 NPN EPITAXIAL SILICON TRANSISTOR 

AM/FM IF AMPLIFIER, INPUT STAGES T0-92 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 30 v I 

Collector-Emitter Voltage Vern 20 v 
Emitter-Base Voltage VEBo 5 v 
Collector Current le 30 mA 
Collector Dissipation Pc 220 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55rv1 50 oc 

ELECTRICAL CHARACTERISTICS (Ta= 25 ° C) 
1. Collector 2. Base 3. Emitter II 

Characteristic Symbol Test Condition Min Typ Max Unit 

Collector Base Breakdown Voltage BVcso lc=10µA, IE=O 30 v 
Collector Emitter Breakdown Voltage BVcrn lc=1 mA, ls=O 20 v 
Emitter Base Breakdown Voltage BVEBo IE=10µA, lc=O 5 v 
DC Current Gain hFE VcE=10V, lc=1mA 67 115 222 
Base Emitter On Voltage VsE(on) VcE= 1 OV, le= 1 mA 0.68 v 
Current Gain Bandwidth Product fr VcE=10V, lc=1mA 260 MHz 
Noise Figure NF VcL=10V, lc=1mA 1.5 dB 

f=200KHz, gs=2mS 
NF VcE=10V, lc=1mA 1.2 dB 

f=1MHz, gs=1.5mS 
Feedback Capacitance Cre VcE=10V, lc=1mA, 0.85 pF 

f=450KHz 

c8SAMSUNG 
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BF254 NPN EPITAXIAL SILICON<fRANSis1"'f·· . 
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BF254 NPN EPITAXIAL SILICON TRANSISTOR 
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9F254 NPN EPITAXIAfi!SILICON _TRANSISTOR 
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BF255 NPN EPITAXIAL SILICON TRANSISTOR 

INPUT STAGES, MIXERS, OSCILLATORS 
OF FM RECEIVERS 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol . Rating Unit 

Collector-Base Voltag~ Vcso 30 v 
Collector-Emitter Voltage VcEO 20 v 
Emitter-Base Voltage VEBO 5 v 
Collector Current le 30 mA 
Collector Dissipation Pc 220 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55/'\J150 oc 

* Refer to BF254 for Graphs 

ELECT-RICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Condition 

Collector Base Breakdown Voltage BVcso lc=10µA, IE=O 
Collector Emitter Breakdown Voltage BVcEo le= 1 mA, Is= 0 
Emitter Base Breakdown Voltage BVEBO IE=1 OµA, lc=O 
DC Current Gain hFE VcE=10V, lc=1mA 
Base Emitter On Voltage VsE(on) VcE=10V, lc=1mA 
Current Gain Bandwidth Product fr VcE= 1 OV, le= 1 mA 
Noise Figure NF VcE=10V, lc=1mA 

f=1MHz, gs=20mS 
NF VcE= 1 OV, le= 1 mA 

f= 1 OOMHz, gs= 1 oms 
Feedback Capacitance Cre VcE= 1 OV, le= 1 mA, 

f=450KHz 

cliSAMSUNG 
~tmnir-!ll 

T0·92 

1. Collector 2. Base 3 Emitter 

Min Typ Max Unit 

30 v 
20 v 

5 v 
36 67 125 

0.68 v 
200 MHz 
3.5 dB 

4 dB 

0.85 pF 
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MMBA811C5 PNP EPITAXIAL SILICON TRANSISTOR 

DRIVER TRANSISTOR 
SOT-23 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 50 v 
Collector-Emitter Voltage VcEO 45 v 
Emitter-Base Voltage VEBO 5 v 
Collector Current le 50 mA 
Collector Dissipation Pc 350 mW 
Storage Temperature Tstg 150 oc 

• Refer to MMBT5086 for graphs 

1. Base 2. Emitter 3. Collector 

ELECTRICAL CHARACTERISTICS (Ta=25°C) 

Characteristic Symbol Test Condition Min Max Uni't 

Collector-Base Breakdown Voltage BVcso lc=100µA, IE=O 50 v 
Collector-Emitter Breakdown Voltage BVcEo le= 1.0mA, ls=O 45 v 
Emitter-Base Breakdown Voltage BVEBO IE=1 OµA, lc=O 5 v 
Collector Cutoff Current lcso Vcs=40V, IE=O 50 nA 
Emitter Cutoff Current IEBO VEs=5.0V, lc=O 50 nA 
DC Current Gain hFE VcE=3V, lc=0.1 mA 150 

VcE=3V, lc=0.5mA 135 270 
Collector-Emitter Saturation Voltage VcE (sat) lc=20mA, ls=2.0mA 0.3 v 
Current Gain-Bandwidth Product fr lc=1.0mA, VcE=6.0V 75 MHz 

f=1 OOMHz 

Markinq 

di SAMSUNG 532 



MMBA811C6 PNP EPITAXIAL SILICON TRANSISTOR 

DRIVER TRANSISTOR 
SOT-23 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 50 v 
Collector-Emitter Voltage Vern 45 v 
Emitter-Base Voltage VEBO 5 v 
Collector Current ' le 50 mA 
Collector Dissipation Pc 350 mW 
Storage Temperature Tstg 150 oc 

• Refer to MMBT5086 for graphs 

ELECTRICAL CHARACTERISTICS (Ta= 25 °C) 
1. Base 2. Emitter 3. Collector I 

Characteristic Symbol Test Condition Min Max Unit 

Collector-Base Breakdown Voltage BVcso lc=100µA, IE=O 50 v 
Collector-Emitter Breakdown Voltage BVcEO le= 1.0mA, ls=O 45 v 
Emitter-Base Breakdown Voltage BVEBO IE= 1 OµA, lc=O 5 v 
Collector Cutoff Current lcso Vcs=40V, IE=O 50 nA 
Emitter Cutoff Current IEBO VEs=5.0V, lc=O 50 nA 
DC Current Gain hFE VcE=3V, lc=0.1 mA 150 

VcE=3V, lc=0.5mA 200 400 
Collector-Emitter Saturation Voltage VcE (sat) lc=20mA, 18 =2.0mA 0.3 v 
Current Gain-Bandwidth Product fr le= 1.0mA, VcE=6.0V 75 MHz 

f=1 OOMHz 

Marking 

di SAMSUNG 
•• Electronics 
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.. MMBA811C7 PNP EPITAXIAL SILICON TRANSISTOR 

DRIVER TRANSISTOR 
SOT-23 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collecto~-Base Voltage Vcso 50 v 
Collector-Emitter Voltage VcEO 45 v 
Emitter-Base Voltage VEBO 5 v 
Collector Current le 50 mA 
Collector Dissipation Pc 350 mW 
Storage Temperature Tstg 150 oc 

• Refer to MMBT5086 for graphs 

1. Base 2. Emitter 3. Collector 

ELECTRICAL CHARACTERISTICS (Ta=25°C) 

Characteristic Symbol Test Condition Min Max Unit 

Collector-Base Breakdown Voltage BVcso 16=100µA, IE=O 50 v 
Collector-Emitter Breakdown Voltage BVcEO le= 1 .. 0mA, ls=O 45 v 
Emitter-Base Breakdown Voltage BVEBo IE=10µA, lc=O 5 v 
Collector Cutoff Current lcso Vcs=40V, IE=O 50 nA 
Emitter Cutoff Current IEBO VEs=5.0V, lc=O 50 nA 
DC Current Gain hFE VcE=3V, lc=0.1 mA 150 

VcE=3V, lc=0.5mA 300 600 
Collector-Emitter Saturation Voltage VcE (sat) lc=20mA, ls=2.0mA 0.3 v 

I 
Current Gain-Bandwidth Product h lc=1.0mA, VcE=6.0V 75 MHz 

f=100MHz 

Marking 

c8SAMSUNG 
Electronics · 
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MMBA811C8 P:NP EPITAXIAL SILICON TRANSISTOR 

DRIVER TRANSISTOR 
SOT-23 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 50 v 
Collector-Emitter Voltage VcEo 45 v 
Emitter-Base Voltage VEBO 5 v 
Collector Current le 50 mA 
Collector Dissipation Pc 350 mW 
Storage Temperature Tstg 150 oc 

• Refer to MMBT5086 for graphs 

ELECTRICAL CHARACTERISTICS (Ta=25°C) 
1. Base 2. Emitter 3. Collector I 

Characteristic Symbol Test Condition Min Max Unit 

Collector-Base Breakdown Voltage BVcso le= 1 OOµA, IE=O 50 v 
Collector-Emitter Breakdown Voltage BVcrn le= 1 .OmA, ls=O 45 v 
Emitter-Base Breakdown Voltage BVEBo IE= 1 OµA, lc=O 5 v 
Collector Cutoff Current lcso Vcs=40V, IE=O 50 nA 
Emitter Cutoff Current IEBo VEs=5.0V, lc=O 50 nA 
DC Current Gain hFE VcE=3V, fc=0.1 mA 150 

VcE=3V, lc=0.5mA 450 900 
Collector-Emitter Saturation Voltage VcE(sat) lc=20mA, ls=2pmA 0.3 v 
Current Gain-Bandwidth Product h le= 1.0mA, VcE=6.0V 75 MHz 

f=100MHz 

Marking 

c8SAMSUNG 
Electronics 
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MMBA812M3 PNP EPITAXIAL SILICON TRANSISTOR 

GENERAL PURPOSE TRANSISTOR 
SOT-23 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 50 v 
Collector-Emitter Voltage VcEO 40 v 
Emitter-Base Voltage VEBO 5 v 
Collector Current le 100 mA 
Collector Dissipation Pc 350 mW 
Storage Temperature Tstg 150 oc 

• Refer to MMBT5086 for graphs 

1. Base 2. Emitter 3. Collector 

ELECTRICAL CHARACTERISTICS (Ta= 25 °C) 

Characteristic Symbol Test Condition Min Max Unit 

Collector Cutoff Current lcso Vcs=40V, IE=O 100 nA 
Emitter Cutoff Current IEBO VEs=:=5V, lc=O 100 nA 
DC Current Gain hFE VcE=6V, lc=1 mA 60 120 
Collector-Emitter Saturation Voltage VcE (sat) lc=30mA, ls=3mA 0.5 v 
Base-Emitter On Voltage VsE (on) lc=1 mA, VcE=6V 0.8 v 

Marking 

=8SAMSUNG 
Elactronics 
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MMBA812M4 PNP EPITAXIAL SILICON TRANSISTOR 

GENERAL PURPOSE TRANSISTOR 
SOT-23 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 50 v 
Collector-Emitter Voltage Vern 40 v 
Emitter-Base Voltage VEBO 5 v 
Collector Current le 100 mA 
Collector Dissipation Pc 350 mW 
Storage Temperature Tstg 150 oc 

• Refer to MMBT5086 for graphs 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 
1. Base 2. Emitter 3. Collector I II 

~-·_J 

Characteristic Symbol Test Condition Min Max Unit 

Collector Cutoff Current lcso Vcs=40V, IE=O 100 nA 
Emitter Cutoff Current IEBO VEs=5V, lc=O 100 nA 
DC Current Gain hFE VcE=6V, le= 1 mA 90 180 
Collector-Emitter Saturation Voltage VcE (sat)· lc=30mA, ls=3mA 0.5 v 
Base-Emitter On Voltage VsE (on) le= 1 mA, VcE=6V 0.8 v 

Marking 

:"SAMSUNG DE . lectronics 
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~ ;MMBA812M5 PNP EPITAXIAL SILICON-TRANSISTOR 

GENERAL PURPOSE TRANSISTOR 
SOT-23 

'ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 50 v 
Collector-Emitter Voltage VcEO 40 v 
Emitter-Base Voltage VEBO 5 v 
Collector Current le 100 mA 
Collector Dissipation Pc 350 mW 
Storage Temperature Tstg 150 oc 

• Refer to MMBT5086 for graphs 

1. Base 2. Emitter 3. Collector 

ELECTRICAL CHARACTERISTICS (Ta= 25 ° C) 

Characteristic Symbol Test Condition Min Max Unit 

Collector Cutoff Current lcso Vcs=40V, IE=O 100 nA 
Emitter Cutoff Current IEBO VEs=5V, lc=O 100 nA 
DC Current Gain hFE VcE=6V, lc=1 mA 135 270 
Collector-Emitter Saturation Voltage VcE (sat) lc=30mA, ls=3mA 0.5 v 
Base-Emitter On Voltage VsE (on) le= 1 mA, VcE=6V 0.8 v 

Marking 

c8SAMSUNG 
Electronics 
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MMBA812M6 F!NP EPITAXIAL SILICON TRANSISTOR 

GENERAL PURPOSE TRANSISTOR 
SOT-23 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 50 v 
Collector-Emitter Voltage VcEo 40 v 
Emitter-Base Voltage VEBO 5 v 
Collector Current le 100 mA 
Collector Dissipation Pc 350 mW 
Storage Temperature Tstg 150 oc 

• Refer to MMBT5086 for graphs 

ELECTRICAL CHARACTERISTICS (Ta= 25 ° C) 
1. Base 2. Emitter 3. Collector I 

Characteristic Symbol Test Condition Min Max Unit 

Collector Cutoff Current lcso Vcs=40V, IE=O 100 nA 
Emitter Cutoff Current IEso VEs=5V, lc=O 100 nA 
DC Current Gain hFE VcE=6V, lc=1 mA 200 400 
Collector-Emitter Saturation Voltage VcE (sat) lc=30mA, ls=3mA 0.5 v 
Base-Emitter On Voltage VsE (on) lc=1 mA, VcE-==6V 0.8 v 

Marking 

c8SAMSUNG 
El~ctronics 

539 



MMBA812M7 PNP EPITAXI~~ SILICON TRANSISTOR 

GENERAL PURPOSE TRANSISTOR 
SOT-23 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 50 v 
Collector-Emitter Voltage VcEO 40 v 
Emitter-Base Voltage VEBO 5 v 
Collector Current le 100 mA 
Collector Dissipation Pc 350 mW 
Storage Temperature Tstg 150 oc 

• Refer to MMBT5086 for graphs 

1. Base 2. Emitter 3. Collector 

ELECTRICAL CHARACTERISTICS (Ta= 25 ° C) 

Characteristic Symbol Test Condition Min Max· Unit 

Collector Cutoff Current lcso Vcs=40V, IE=O 100 nA 
Emitter Cutoff Current IEBo VEs=5V, lc=O 100 nA 
DC Current Gain hFE VcE=6V, lc=1 mA 300 600 
Collector-Emitter Saturation Voltage VcE (sat) lc=30mA, 18 =3mA 0.5 v 
Base-Emitter On Voltage VsE (on) le= 1 mA, VcE=6V 0.8 V. 

Marking 

:8SAMSUNG 
. Electronics ·· 
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MMBC1009F1 NPN EPITAXIAL SILICON TRANSISTOR 

AM/FM RF AMPLIFIER TRANSISTOR 
SOT-23 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 50 v 
Collector-Emitter Voltage . Vern 25 v 
Emitter~Base Voltage VEBO 5 v 
Collector Current le 50 mA 
Collector Dissipation Pc 350 mW 
Storage Temperature Tstg 150 oc 

ELECTRICAL CHARACTERISTICS (Ta=25°C) 1. Base 2. Emitter 3. Collector II 
Characteristic Symbol Test Condition Min Typ Max Unit 

Collector Cutoff Current lcso Vcs= 15V, IE=O 100 nA 
DC Current Gain hFE VcE=3V, lc=0.5mA 30 60 
Collector-Emitter Saturation Voltage VcE (sat) le= 1 OmA, 16 = 1.0mA 0.3 v 
Current Gain-Bandwidth Product h le= 1 mA, VcE=6V 150 MHz 

f=100MHz 
Output Capacitance Cob Vcso=6V, IE=O 2 pF 

f=1 MHz 
Noise Figure NF lc=0.5mA. VcE=6V 2.5 dB 

f= 1 MHz, Rg=5000 

Marking 

c8SAMSUNG· 
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MMBC1009F2 · NPN EPITQl._,ILICON T.flANSISTOR 

AM/FM RF AMPLIFIER TRANSISTOR SOT-23 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 50 v 
Collector-Emitter Voltage VcEO 25 v 
Emitter-Base Voltage VEBO 5 v 
Collector Current le 50 mA 
Collector Dissipation Pc 350 mW 
Storage Temperature Tstg 150 oc 

ELECTRICAL CHARACTERISTICS (Ta=25°C) 
1. Base 2. Emitter 3. Collector 

Characteristic Symbol Test Condition Min Typ Max Unit 

Collector Cutoff Current lcso Vcs=15V, IE=O 100 nA 
DC Current Gain hFE VcE=3V, lc=0.5mA 40 80 
Collector-Emitter Saturation Voltage VcE (sat) le::::; 1 OmA, Is= 1 .OmA 0.3 v 
Current Gain-Bandwidth Product fr le= 1 mA, VcE~6V 150 MHz 

f=100MHz 
Output Capacitance Cob Vcs=6V, IE=D 2 pF 

f=1 MHz 
Noise Figure NF lc=0.5mA, VcE=6V 2.5 dB 

· f=lMHz, Rg=500fl 

Marking 
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MMBC1009F3 NPN EPITAXIAL SILICON TRANSISTOR . 

AM/FM RF AMPLIFIER TRANSISTOR 
SOT-23 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 50 v 
Collector-Emitter Voltage Vern 25 v 
Emitter-Base Voltage VEBo 5 v 
Collector Current le 50 mA 
Collector Dissipation Pc 350 mW 
Storage Temperature Tstg 150 oc 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 1. Base 2. Emitter 3. Collector II 
Characteristic Symbol Test Condition Min Typ Max Unit 

Collector Cutoff Current lcso Vcs= 15V, IE=O 100 nA 
DC Current Gain hFE VcE=3V, lc=0.5mA 60 120 
Collector-Emitter Saturation Voltage VcE (sat) le= 1 OmA, 18 = 1.0mA 0.3 v 
Current Gain-Bandwidth Product h le= 1 mA, VcE=6V 150 MHz 

f=100MHz 
Output Capacitance Cob Vcs=6V, IE=O 2 pF 

f=1MHz 
Noise Figure NF lc=0.5mA, VcE=6V 2.5 dB 

t= 1 MHz, Rg=5000 

Marking 
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·:MMBC1()09F4 NPN EPITAXIAL SILICON TRANSISTOR 

AM/FM RF AMPLIFIER TRANSISTOR SOT·23 

• 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 50 v 
Collector-Emitter Voltage Vern 25 v 
Emitter-Base Voltage VEso 5 v 
Collector Current le 50 mA 
Collector Dissipation Pc 350 mW 
Storage Temperature Tstg 150 oc 

1. Base 2. Emitter 3. Collector 

ELECTRICAL CHARACTERISTICS (Ta= 25 °C) 

Characteristic Symbol Test Condition Min Typ Max Unit 

Collector Cutoff Current lcso Vcs= 15V, IE=O 100 nA 
DC Current Gain hFE VcE=3V, lc=0.5mA 90 180 
Collector-Emitter Saturation Voltage VcE (sat) le= 1 OmA, Is= 1.0mA 0.3 v 
Current Gain-Bandwidth Product fr le= 1 mA, VcE=6V 150 MHz 

f=100MHz 
Output Capacitance Cob Vcs=6V, IE=O 2 pF 

f=1 MHz 
Noise Figure NF lc=0.5mA, VcE=6V 2.5 dB 

f=1 MHz, Rg=5000 

Marking 

:8SAMSUNG 
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MMBC1009F5 NPN EPITAXIAL SILICON TRANSISTOR 

AM/FM RF AMPLIFIER TRANSISTOR 
SOT-23 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 50 v 
Collector-Emitter Voltage Vern 25 v 
Emitter-Base Voltage VEBO 5 v 
Collector Current le 50 mA 
Collector Dissipation Pc 350 mW 
Storage Temperature Tstg 150 oc 

ELECTRICAL CHARACTERISTICS (Ta=25°C) 1. Base 2. Emitter 3. Collector I 
Characteristic Symbol Test Condition Min Typ Max Unit 

Collector Cutoff Current lcso Vcs= 15V, IE=O 100 nA 
DC Current Gain hFE VcE=3V, lc=0.5mA. 135 270 
Collector-Emitter Saturation Voltage VcE (sat) le= 1 OmA, Is= 1.0mA 0.3 v 
Current Gain-Bandwidth Product fr le= 1 mA, VcE=6V 150 MHz 

f=1 OOMHz 
Output Capacitance Cob Vcs=6V, IE=O 2 pF 

f=1 MHz 
Noise Figure NF lc=0.5mA, VcE=6V 2.5 dB 

f= 1 MHz, Rg=5000. 

Marking 
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MMBC162206 NPN EPITAXIAL SILICON TRANSISTOR 

AMPLIFIER TRANSISTOR SOT·23 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 40 v 
Collector-Emitter Voltage VcEO 35 v 
Emitter-Base Voltage VEBO 5.0 v 
Collector Current le 100 mA 
Collector Dissipation Pc 350 mW 
Storage Temperature Tstg 150 oc 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 
1. Base 2. Emitter 3. Collector 

Characteristic Symbol Test Condition Min Max Unit 

Collector Cutoff Current lceo Vcs=25V, IE=O 50 nA 
Emitter Cutoff Current IEBo VEs=5V, lc=O 50 nA 
DC Current Gain hFE VcE=3V, lc=0.1 mA 150 

VcE.;,,,3V, lc=0.5mA 200 400 
Collector-Emitter Saturation Voltage VcE (sat) le= 1 OOmA, 18 = 1 OmA 0.3 v 
Base-Emitter On Voltage VsE (on) lc=0.5mA. VcE=3V 0.55 0.65 v 
Current Gain-Bandwidth Product h VcE=6V IE=1.0mA 100 MHz 

I 
f=1 OOMHz 

Marking 
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MMBC1622D6 NPN EPITAXIAL SILICON TRANSISTOR 
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MMBC1622D7 NPN EPITAXIAL SILICON TRANSISTOR 

AMPLIFIER TRANSISTOR 
SOT-23 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 40 v 
Collector-Emitter Voltage Vern 35 v 
Emitter-Base Voltage VEBO 5.0 v 
Collector Current le 100 mA 
Collector Dissipation Pc 350 mW 
Storage Temperature Tstg 150 oc 

• Refer to MMBC1622D6 for graphs 

1 . Base 2. Emitter 3. Collector 

ELECTRICAL CHARACTERISTICS (Ta=25°C) 

Characteristic Symbol Test Condition Min Max Unit 

Collector Cutoff Current lcso Vcs=25V, IE=O 50 nA 
Emitter Cutoff Current IEBO VEs=5V, lc=O 50 nA 
DC Current Gain hFE VcE=3V, lc=0.1 mA 150 

VcE=3V, lc=0.5mA 300 600 
Collector-Emitter Saturation Voltage VcE (sat) lc=100mA, l8 =10mA 0.3 v 
. Base-Emitter On Voltage VsE (on) lc=q.5mA v,, =3V 0.55 0.65 v 
Current Gain-Bandwidth Product fr VcE=6V IE=1mA 100 MHz 

f=1 OOMt-u 
l 

Marking 
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MMBC1622D8 NPN EPITAXIAL SILICON TRANSISTOR 

AMPLIFIER TRANSISTOR 
SOT-23 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 40 v 
Collector-Emitter Voltage Vern 35 v 
Emitter-Base Voltage VEBo 5.0 v 
Collector Current le 100 mA 
Collector Dissipation Pc 350 mW 
Storage Temperature Tstg 150 oc 

• Refer to MMBC1622D6 for graphs 

El:.ECTRICAL CHARACTERISTICS (Ta= 25 °C) 

1. Base 2. Emitter 3. Collector II 
-:cc 

Characteristic Symbol Test Condition Min Max Unit 

Collector Cutoff Current lcso Vc6 =25V, IE=O 50 nA 
Emitter Cutoff Current IEBo VEB=5V, lc=O 50 nA 
DC Current Gain hFE VcE=3V, lc=0.1 mA 150 

VcE=3V, lc=0.5mA 450 900 
Collector-Emitter Saturation Voltage VcE (sat) le= 1 OOmA, 16 = 1 OmA 0.3 v 
Base-Emitter On Voltage VsE (on) lc=0.5mA. VcE=3V 0.55 0.65. v 
Current Gain-Bandwidth Product h VcE=6V IE =1 mA 100 MHz 

f=1 OOMHz 

Marking 
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MMBC1623L3 NPN EPITAXIAL SILICON TRANSISTOR 

AMPLIFIER TRANSISTOR SOT-23 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 50 v 
Collector-Emitter Voltage VcEo 40 v 
Emitter-Base Voltage VEso 5.0 v 
Collector Current le 100 mA 
Collector Dissipation Pc 350 mW 
Storage Temperature Tstg 150 oc 

ELECTRICAL CHARACTERISTICS (Ta=25°C) 
1. Base 2. Emitter 3. Collector 

Characteristic Symbol Test Condition Min Max Unit 

Collector Cutoff Current lcso Vcs=40V, IE=O 100 nA 
Emitter Cutoff Current lrno Vrn=5V, lc=O 100 nA 
DC Current Gain hFE VcE=6V, le= 1.0mA 60 120 
Collector-Emitter Saturation Voltage VcE (sat) le= 1 OOmA, Is= 1 OmA 0.3 v 
Base-Emitter Saturation Voltage VsE (sat) le= 1 OOmA, Is= 1 OmA 1.0 v 
Base-Emitter On Voltage VsE (on) le= 1 .OmA V · =RV 0.6 0.7 v 
Current Gain-Bandwidth Product h VcE=6V IE= 1 OmA 200 MHz 

f=100MHL 

Marking 
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MMBC1623L3 NPN EPITAXIAL SILICON TRANSISTOR 

STATIC CHARACTERISTIC 
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MMBC1623L4 NPN EPITAXIAL SILICON TRANSISTOR 

AMPLIFIER TRANSISTOR 
SOT-23 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 50 v 
Collector-Emitter Voltage Vern 40 v 
Emitter-Base Voltage VEBo 5.0 v 
Collector Current le 100 mA 
Collector Dissipation Pc 350 mW 
Storage Temperature Tstg 150 oc 

• Refer to MMBC1623L3 for graphs 

1. Base 2. Emitter 3. Collector 

ELECTRICAL CHARACTERISTICS (Ta=25°C) 

Characteristic Symbol Test Condition Min Max Unit 

Collector Cutoff Current lcso Vc6 =40V, IE=O 100 nA 
Emitter Cutoff Current IEBO VEB=5V, lc=O 100 nA 
DC Current Gain hFE VcE=6V, le= 1 .OmA 90 180 
Collector-Emitter Saturation Voltage VcE (sat) le= 1 OOmA, 16 = 1 OmA 0.3 v 
Base-Emitter Saturation Voltage VsE (sat) lc=100mA, l6 =10mA 1.0 v 
Base-Emitter On Voltage VsE (on) le= 1 .OmA. Vrr-=6V 0.6 0.7 v 
Current Gain-Bandwidth Product h VcE=6V: IE= 1 OmA 200 MHz 

f=100MhL 

Marking 
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MMBC1623L5, N,PN EPITAXIAL SILICON TRANSISTOR 

AMPLIFIER TRANSISTOR 
SOT·23 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Ratinf1 Unit 

Collector-Base Voltage Vcso 50 v 
Collector-Emitter Voltage Vern 40 v 
Emitter-Base Voltage VEBo 5.0 v 
Collector Current le 100 mA 
Collector Dissipation Pc 350 mW 
Storage Temperature Tstg 150 oc 

• Refer to MMBC1623L3 for graphs 

ELECTRICAL CHARACTERISTICS (Ta= 25 ° C) 
1. Base 2. Emitter 3. Collector I 

Characteristic Symbol Test Condition Min Max Unit 

Collector Cutoff Current lcso Vcs=40V, IE=O 100 nA 
Emitter Cutoff Current _IEBo VEB=5V, lc=O 100 nA 
DC Current Gain hFE VcE=6V, le= 1 .OmA 135 270 
Collector-Emitter Saturation Voltage VcE (sat) lc=100mA, ls=10mA 0.3 v 
Base-Emitter Saturation Voltage VsE (sat) le= 1 OOmA, Is= 1 OmA 1.0 v 
Base-Emitter On Voltage VsE (on) le= 1 .OmA. Vcr=6V 0.6 0.7 v 
Current Gain-Bandwidth Product fr VcE=6V, IE= 1 OmA 200 MHz 

f=100MHL 
I 

Marking 
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MMBC1623L6 NPN EPITAXIAL SILICON TRANSISTOR 

AMPLIFIER TRANSISTOR 
SOT-23 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 50 v 
Collector-Emitter Voltage VcEO 40 v 
Emitter-Base Voltage VEBO 5.0 v 
Collector Current le 100 mA 
Collector Dissipation Pc 350 mW 

I Storage Temperature Tstg 150 oc 

• Refer to MMBC1623L3 for graphs 

1. Base 2. Emitter 3. Collector 

ELECTRICAL CHARACTERISTICS (Ta=25°C) 

Characteristic Symbol Test Condition Min Max Unit 

Collector Cutoff Current l~s~ Vcs=40V, IE=O 100 nA 
Emitter Cutoff Current. IEBO VEs-:=5V, lc=O 100 nA 
DC Current Gain hFE VcE=6V, le= 1.0mA 200 400 
Collector-Emitter Saturation Voltage VcE (sat) lc=100mA, ls=10mA 0.3 v 
Base-Emitter Saturation Voltage VsE (sat) le= 1 OOmA, Is= 1 OmA 1.0 v 
Base-Emitter On Voltage VsE (on) lc=1.0mA. Vr.r=6V 0.6 0.7 v 
Current Gain-Bandwidth Product fr VcE=6V, IE= 1 OmA 200 MHz 

f=100MHz 

Marking 
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MMBC1623L7 NPN EPITAXIAL SILICON TRANSISTOR 

AMPLIFIER TRANSISTOR 
SOT-23 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic 
I 

Symbol Rating Unit 

Collector-Base Voltage Vcso 50 v 
Collector-Emitter Voltage Vern 40 v 
Emitter-Base Voltage Vrno 5.0 v 
Collector Current le 100 mA 
Collector Dissipation Pc 350 mW 
Storage Temperature Tstg 150 oc 

• Refer to MMBC1623L3 for graphs 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 
1. Base 2. Emitter 3. Collector I 

Characteristic Symbol Test Condition Min Max Unit 

Collector Cutoff Current lcso Vcs=40V, IE =O 100 nA 
Emitter Cutoff Current IEBo VEB=5V, lc=O 100 nA 
DC Current Gain hFE VcE=6V, lc=1.0mA 300 600 
Collector-Emitter Saturation Voltage VcE (sat) lc=100mA, l8 =10mA 0.3 v 
Base-Emitter Saturation Voltage VsE (sat) le= 1 OOmA, 18 = 1 OmA 1.0 v 
Base-Emitter On Voltage VsE (on) lc=1.0mA \j -RV 0.6 0.7 v 
Current Gain-Bandwidth Product fr VcE=6V IE= 1 OmA 200 MHz 

f=1 OOMHL l 

Marking 
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MMBR5179 · NPN EPITAXIAL SILICON TRANSISTOR 

RF AMPLIFIER TRANSISTOR 
SOT-23 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 20 v 
Collector-Emitter Voltage VcEO 12 v 
EmittercBase Voltage VEBO 2.5 v 
Collector Current 1e: 50 mA 
Collector Dissipation (Ta=25°C) Pc 350 mW 

Derate above 25°C 2.8 mW/°C 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55"-'150 oc 

1. Base 2. Emitter 3. Collector 

ELECTRICAL CHARACTERISTICS (Ta=25°C) 

Characteristic Symbol Test Condition Min Max Unit 

Collector-Base Breakdown Voltage BVcso lc=0.01 mA, IE=O 20 v 
Collector-Emitter Breakdown Voltage BVcEo lc=3mA, ls=O 12 v 
Emitter Base Breakdown Voltage BVEBO IE=0.01 mA, lc=O 2.5 v 
Collector Cutoff Current lcso Vcs= 15V, IE=O 0.02 µA 
DC Current Gain hFE VcE=1V, lc=3mA 25 
Collector Emitter Saturation Voltage VcE (sat) lc=1 OmA, ls=1 mA 0.4 v 
Base-Emitter Saturation Voltage VsE (sat) le= 1 OmA, 18 = 1 mA 1 v 
Current Gain Bandwidth Product .fr VcE=6V, lc=5mA, f=100MHz 900 MHz 
Collector Base Capacitance Ccb Vcs= 1 OV, IE=O, f=0.1 MHz to 1 MHz 1 pF 
Small Signal Current Gain hfe VcE=6V, lc=2mA, f= 1 KHz 25 
Noise Figure NF VcE=6V, lc=1.5r:nA, f=200MHz 4.5 dB 

Rs=500 
Common Emitter Amplifier Power Gain Gpe VcE=6V, lc=5mA, f=200MHz 15 dB 

Marking 
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MMBT2222' NPN EPITAXIAL SILICON TRANSISTOR 

GENERAL PURPOSE TRANSISTOR 
SOT-23 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

~racterlstlc Symbol Rating Unit 

Collector-Base Voltage Vcso 60 v 
Collector-Emitter Voltage VcEo 30 v 
Emitter-Base Voltage VEBO 5 v 
Collector Current le ROO mA 
Collector Dissipation Pc 350 mW 
Storage Temperature Tstg loU oc 

ELECTRICAL CHARACTERISTICS (Ta=25°C) · 1 Base 2. Emitter 3. Collector I 
Characteristic Symbol Test Condition Min Max Unit 

Collector-Base Breakdown Voltage BVcso le= 1 OµA, IE=O 60 v 
Collector-Emitter Breakdown Voltage BVcEo lc=10mA, ls=O 30 v 
Emitter-Base Breakdown Voltage BVEBo IE= 1 OµA, lc=O 5 v 
Collector Cutoff Current le Ex VcE=60V, VsE=3V 10 nA 
Collector Cutoff Current lcso Vcs=50V, IE=O 0.01 µA 
DC Current Gain hFE VcE=1 OV, lc=0.1 mA 35 

VcE= 1 OV, le= 1.0mA 50 
VcE=10V, lc=10mA 75 

*VcE= 1 OV, le= 150mA 100 300 
*VcE= 1 OV, lc=500mA 30 

*Collector-Emitter Saturation Voltage VcE (sat) le= 150mA, Is= 15mA 0.4 v 
lc=500mA, ls=50mA 1.6 v 

*Base-Emitter Saturation Voltage VsE (sat) le= 150mA, Is= 15mA 1.3 v 
lc=500mA, ls=50mA 2.6 v 

Current Gain-Bandwidtti Product fr lc=20mA, VcE=20V 250 MHz 
f=1 OOMHz 

Output Capacitance Cob Vcs= 1 OV, IE=O 8.0 pF 
f=1.0MHz 

Turn On Time ton Vcc=30V, VsE=0.5V 35 ns 
le= 150mA, 18 1=15mA 

Turn Off Time tott Vcc=30V, lc=150mA 285 ns 

" ls1 =ls2=15mA 

*Pulse test: Pulse Width:300µs, Duty Cycle=2% 
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MMBT2222. NPN EPITAXIAL ·SILICON TRANSISTOR 
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MMBT2222A NPN EPITAXIAL SILICON TRANSISTOR 

GENERAL PURPOSE TRANSISTOR 
SOT·23 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 75 v 
Collector-Emitter Voltage VcEO 40 v 
Emitter-Base Voltage VEBO 6 v 
Collector Current le 600 mA 
Collector Dissipation Pc 350 mW 
Storage Temperature Tstg 150 oc 

• Refer to MMBT2222 for graphs 

ELECTRICAL CHARACTERISTICS (Ta=25°C) 
1. Base 2. Emitter 3. Collector II 

Characteristic Symbol Test Condition Min Max Unit 

Collector-Base Breakdown Voltage BVcso le= 1 OµA, IE=O 75 v 
Collector-Emitter Breakdown Voltage BVcrn lc=1 OmA, ls=O 40 v 
Emitter-Base Breakdown Voltage BVEBO IE=10µA, lc=O 6 v 
Collector Cutoff Current lcso Vcs=60V, IE=O 0.01 µA 

* DC Current Gain hFE VcE= 1 OV, lc=0.1 mA 35 
VcE=10V, lc=1mA 50 
VcE=10V, lc=10mA 75 
VcE=10V, lc=150mA 100 300 
VcE= 1 OV, lc=500mA 40 

*Collector-Emitter Saturation Voltage VcE (sat) lc=150mA, 18 =15mA 0.3 v 
lc=500mA, la=50mA 1.0 v 

*Base-Emitter Saturation Voltage VsE (sat) le= 150mA, Is= 15mA 0.6 1.2 v 
lc=500mA, ls=50mA 2.0 v 

Current Gain-Bandwidth Product fr lc=20mA, VcE=20V 300 MHz 
f=100MHz 

Collector-Base Capacitance Cob Vcs= 1 OV, IE=O 8 pF 
f=1 MHz 

Noise Figure NF lc=100µA, VcE=10V 4 4 dB 
Rs= 1 KO, f = 1 KHz 

Turn On Time ton· Vcc=30V, lc=150rnA 35 ns 

I Tum Off nme 
VsE=0.5V, ls1 =15mA 

totf Vcc=30V, lc=150mA 285 ns 
ls1=ls2=15mA 

L 

*Pulse test: Pulse Width=300µs, Duty Cycle=2% 
Marking 
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MMBT2484 NPN EPITAXIAL SILIC~ANSISTOR 

LOW NOISE TRANSISTOR 
SOT-23 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C). 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 60 v 
Collector-Emitter Voltage VcEO 60 v 
Emitter-Base Voltage VEBO 6 v 
Collector Current le 50 mA 
Collector Dissipation Pc 350 mW 
Storag~ Temperature Tstg 150 oc 

• Refer to MMBT 5088 for graphs 

1. Base 2. Emitter 3. Collector 

ELECTRICAL CHARACTERISTICS (Ta=25°C) 

Characteristic Symbol Test Condition Min Max Unit 

Collector-Base Breakd,own Voltage BVcso lc=1 OµA, IE=O 60 v 
Collector-Emitter Breakdown Voltage BVcEo le= 1 OmA, ls=O 60 v 
Emitter-Base Breakdown Voltage BVEBO IE= 1 OµA, lc=O 5 v 
Collector Cutoff Current lcso Vcs=45V, k=O 10 nA 
Emitter Cutoff Current IEBO VEs=5V, lr=O 10 nA 
DC Current Gain hFE VcE=5V. le= 1 mA 250 

VcE=5V, le= 1 UmA 800 
Collector-Emitter Saturation Voltage VcE (sat) lc=1 mA, 18 =0.1 mA 0.35 v 
Base-Emitter On Voltage VsE (on) le= 1 mA, VcE= 5V 0.95 v 
Output Capacitance Cob Vcs=5.0V, IE=O 6 pF 

f=1 MHz, 
Noise Figure NF le= 1 OµA, VcE=5V' 3 dB 

Rs= 1 OKO, f= 1 KHz 

Marking 
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MMBT2907 PNP EPITAXIAL SILICON TRANSISTOR 

GENERAL PURPOSE TRANSISTOR 
SOT-23 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 60 v 
Collector-Emitter Voltage VcEo 40 v 
Emitter-Base Voltage VEBO 5 v 
Collector Current le 600 mA 
Collector Dissipation Pc 350 mW 

. Storage Temperature Tstg 160 oc 

ELECTRICAL CHARACTERISTICS (Ta=25°C) 
1. Base 2. Emitter 3. Collector I 

Characteristic Symbol Test Condition Min Max Unit 
I 

Collector-Base Breakdown Voltage BVcso lc=1 OµA, IE=O 60 v 
*Collector-Emitter Breakdown Voltage BVcrn le= 1 ~mA, ls=O 40 v 

Emitter-Base Breakdown Voltage BVEBO IE=1 OµA, lc=O 5 v 
Collector Cutoff Current le EX VcE=30V, VaE=0.5V 50 nA 
Collector Cutoff Current lcso Vcs=50V, IE=O 0.02 µA 
DC Current Gain hFE VcE= 1 OV, lc=0.1 mA 35 

VcE=1 QV, lc=1.0mA 50 
VcE= 1 OV, le= 1 OmA 75 

*VcE=10V, lc=150mA 100 300 
*VcE= 1 OV, lc=500mA 30 

*Collector-Emitter Saturation Voltage VcE (sat) le= 150mA, Is= 15mA 0.4 v 
lc=500mA, ls=50mA 1.6 v 

*Base-Emitter Saturation Voltage VsE (sat) le= 150mA, 18 = 15mA 1.3 v 
lc=500mA, l8 =50mA 2.6 v 

Current Gain-Bandwidth Product fr lc=50mA, VcE=20V 200 MHz 
f=1 OOMHz 

Output Capacitance Cob Vcs=10V, IE=O 8.0 pF 
f=1.0MHz 

Turn On Time ton Vcc=30V, le= 150mA 45 ns 
ls1=15mA 

I 

Turn Off Time to ff Vcc=6V, le= 150mA 100 ns 
ls1=ls2=15mA 

*Pulse Test: Pulse Width.:::;300µs, Duty Cycle=2% 

Marking 
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PNP EPITAXilt'',1SILICON TRANSISTOR 
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MMBT2907A PNP EPITAXIAL SILICON TRANSISTOR 

GENERAL PURPOSE TRANSISTOR 
SOT-23 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 60 v 
Collector-Emitter Voltage Vern 60 v 
Emitter-Base Voltage VEBo 5 v 
Collector Current le 600 mA 
Collector Dissipation Pc 350 mW 
Storage Temperature Tstg 150 oc 

*Refer to MMBT2907 for graphs 

ELECTRICAL CHARACTERISTICS (Ta=25°C) 
1. Base 2. Emitter 3. Collector I 

l Characteristic Symbol Test Condition Min Max Unit 

r 
BVcso le= 1 OµA, IE=O Collector-Base Breakdown Voltage 60 v 

*Collector-Emitter Breakdown Voltage BVcrn lc==10mA, ls=O 60 v 
Emitter-Base Breakdown Voltage BVEBo IE= 1 OµA, lr=O 5 v 
Collector Cutoff Current lcso Vcs=50V IE,;,.o 0.01 µA 

I DC Current Gain hFE VcE=10V, lc=0.1mA 75 

I 
VcE= 1 OV, le= 1 .OmA 100 

I VcE=10V, lc=10mA 100 

I . s . 
* VcE= 1 OV, le= 150mA 100 300 
*VcE=10V, lc=500mA 50 

I* Collector-Emitter aturat1on Voltage VcE (sat) le= 150mA, Is= 15mA D.4 v 
lc=500mA, ls=50mA 1.6 v 

*Base-Emitter Saturation Voltage VsE (sat) le= 150mA, Is= 15mA 1.3 v 
lc=500mA, ·ls=50mA 2.6 v 

Current Gain-Bandwidth Product h lc=50mA, VcE=20V 200 MHz 
f=1 OOMHz 

Output Capacitance Cob Vcs= 10V, IE=O 8 pF 
f=1.0MHz 

Turn On Time ton Vcc=30V,. le= 150mA 50 ns 
ls1=15mA 

Turn Off Time toff Vcc=6V, le= 150mA 110 ns 
ls1=ls2=15mA 

*Pulse Test: Pulse Width.:::300µs, Duty Cycle=2% 

Marking 
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MMBT3903 NPN EPITAXIAL SILICON TRANSISTOR 

GENERAL PURPOSE TRANSISTOR 
SOT-23 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 60 v 
Collector-Emitter Voltage Vern 40 v 
Emitter-Base Voltage VEBo 6 v 

' Collector Current le 200 mA 
Collector Dissipation Pc 350 mW 
Storage Temperature Tstg 150 oc 

*Refer to MMBT3904 for graphs 

1. Base 2. Emitter 3. Collector 

ELECTRICAL CHARACTERISTICS (Ta=25°C) 

Characteristic Symbol Test Condition Min Max I Unit 

Collector-Base Breakdown Voltage BVcso le= 1 Oµ.A, IE=O . 60 v 
*Collector-Emitter Breakdown Voltage BVern le=·1 mA, ls=O 40 v 

I Emitter-Base Brecikdown Voltage BVEsO IE= 1 Oµ.A, le=O 6 v 
Collector Cutoff Current le EX VeE=30V, VEs=3V 50 nA 

* DC Current Gain hFE VcE= 1 V, le=0.1 mA 20 
! VcE= 1 V, le= 1 mA 35 

I 
VeE=1V, le=10mA 50 150 
VeE=1V, le=50mA 30 

I VeE=1V, le=100mA 15 
: *Collector-Emitter Saturation Voltage VeE (sat) le= 1 OmA, Is= 1 mA 0.2 v 
I le=50mA, ls=5mA 0.3 v 
*Base-Emitter Saturation Voltage VsE (sat) le= 1 OmA, Is= 1 mA 0.65 0.85 v 

le=50mA, ls=5mA 0.95 v 
Current Gain-Bandwidth Product fr le=; 10mA, VeE=20V 250 MHz 

f=1 OOMHz • 
Output Capacitance Cob Ves=5V, IE=O 4 pF 

f=1 MHz 
Noise Figure NF le=100µ.A, VeE=5V 6 dB 

Rs=1KO 
f= 1 OHz to 15. ?KHz 

Turn On Time ton Vee=3V, VsE=0.5V 70 ns 
le= 1 OmA, ls1=1 mA 

Turn Off Time to ff Vee=3V, le= 10mA 225 ns 
ls1=ls2=1 mA 

*Pulse Test: Pulse Width=300µ.s, Duty Cycle=2% 
Marking 

~· 
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Electronics 
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MMBT3904 NPN EPITAXIAL SILICON TRANSISTOR 

GENERAL PURPOSE TRANSISTOR 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base, Voltage Vcso 60 v 
Collector-Emitter Voltage Vern 40 v 
Emitter-Base Voltage VEBo 6 v 
Collector Current le 200 mA 
Collector Dissipation Pc 350 mW 
Storage Temperature Tstg 150 oc 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic 

! 

I 
Collector-Base Breakdown Voltage 

*Collector-Emitter Breakdown Voltage 

I

I Emitter-Base Breakdown Voltage 
Collector Cutoff Current 

I * DC Current Gain 

I 

I .Collector-Emitter Saturation Voltage 

I· Base-Emitter SaturaUon ·Voltage 

I Current Gain-Bandwidth Product 

I 

Output Capacitance 

Noise Figure 

Turn On Time 

Turn Oft Time 

Symbol 

BVcso 
BVcEo 
BVEBo 
le Ex 

hFE 

VcE (sat) 

VsE (sat) 

Cob 

NF 

ton 

toll 

Test Condition 

le= 1 OµA, IE=O 
lc=1mA, ls=O 
IE= 1 OµA, le=O 
VeE=30V, VEB=3V 
VcE= 1 V, le=0.1 mA 
VcE= 1 V, le= 1 mA 
VeE=1V, le=10mA 
VeE=1 V, le=50mA 
VcE='1V, le=100mA 
le= 1 OmA, Is= 1 mA 
le=50mA, ls=5mA 
le= 1 OmA, Is= 1 mA 
le=50mA, ls=5mA 
le=1 OmA, VeE=20V 
f=100MHz 
Vcs=5V, IE=O 
f=1MHz 
le=100µA, VeE=5V 
Rs=1KO 
f= 1 OHz to 15. ?KHz 
Vee=3V, VsE=0.5V 
le= 1 OmA, ls1=1 mA 
Vee=3V, le= 1 OmA 
ls1=ls2=1 mA 

*Pulse Test: Pulse Width=300µS, Duty Cycle=2% 

c8SAMSUNG 
Electronics 

SOT-23 

1. Base 2. Emitter 3. Collector 

Min 

60 
40 

6 

40 
70 

100 
60 
30 

0.65 

300 

Marking 

Max 

50 

300 

0.2 
0.3 

0.85 
0.95 

4 

5 

70 

250 

Unit 

v 
v 
v 

nA 

v 
v 
v 
v 

MHz 

pF 

dB 

ns 

ns 
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MMBT3906 PNP EPITAXIAL SILICON TRANSiSrO.R 

GENERAL PURPOSE TRANSISTOR 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 40 v 
Collector-Emitter Voltage VcEO 40 v 
Emitter-Base Voltage VEBo 5 v 
Collector Current le 200 mA 
Collector Dissipation Pc 350 mW 
Storage Temperature Tstg 150 oc 

L 

ELECTRICAL CHARACTERISTICS (Ta=25°C) 

Characteristic Symbol 

Collector-Base Breakdown Voltage BVcso 
*Collector-Emitter Breakdown Voltage BVcEO 

Emitter-Base Breakdown Voltage BVEBo 
Collector Cutoff Current lcEx 

* DC Current Gain hFE 

*Collector-Emitter Saturation Voltage VeE (sat) 

*Base-Emitter Saturation Voltage VsE (sat) 

Current Gain-Bandwidth Product h 

Output Capacitance Cob 

Noise Figure NF 

Turn On Time ton 

Turn Off Time to ff 

*Pulse Test: Pulse Width=300µs, Duty Cycle=2% 

:C'SAMSUNG = . Electronics 

Test Condition 

le= 1 OµA. IE=O 

le= 1 .OmA, ls=O 
IE= 1 OµA, lc=O 
VcE=30V, VEB=3V 
VeE= 1 V, le=0.1 mA 
VeE= 1 V, le= 1 mA 
VeE=1V, le=10mA 
VeE= 1 V, le=50mA 
VcE=1V, le=100mA 
le= 1 OmA, Is= 1 mA 
le.=50mA, ls=5.0mA 
le= 1 OmA, Is= 1.0mA 
lc=50mA, ls=5.0mA 
le=10mA, VcE=20V 
f=1 OOMHz 
Ves=5V, IE=O 
f=1.0MHz 
le=100µA, VeE=5V 
Rs=1 Kn 
f=10Hz to 15.7KHz 
Vee=3V, VsE=0.5V 
le= 1 OmA, ls1=1 mA 
Vec=3V, le::;: 1 OmA 
ls1=ls2=1 mA 

SOT-23 

1. Base 2. Emitter 3. Collector 

Min Max Unit 

40 v 

I 
40 v 

5 v 
50 nA 

60 

I 80 
100 300 I I 

60 I 

30 
0.25 v 

0.4 v 
0.65 0.85 v 

0.95 v 
250 MHz 

4.5 pF 

4 dB 

70 ns 

300 ns 

Marking 
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MMBT3906 PNP EPITAXIAL SILICON TRANSISTOR 
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MMBT4123 NPN EPITAXIAL SILICON TRANSISTOR 

GENERAL PURPOSE TRANSISTOR 
SOT-23 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 40 v 
Collector-Emitter Voltage Vern 30 v 
Emitter-Base Voltage VEBO 5 v 
Collector Current le 200 mA 
Collector Dissipation Pc 350 mW 
Storage Temperature . Tstg 150 oc 
Thermal Resistance Junction to Ambient Rth(j-a) 357 °C/W 

ELECTRICAL CHARACTERISTICS (Ta= 25 ° C) 
1. Base 2. Emitter 3. Collector II 

Characteristic Symbol Test Condition Min Max Unit 

Collector-Base Breakdown Voltage BVcso lc=10µA, IE=O 40 v 
*Collector-Emitter Breakdown Voltage BVcrn le= 1 mA, IE=O 30 v 

Emitter-Base Breakdown Voltage BVEBO IE= 1 OµA, lc=O 5 v 
Collector Cutoff Current lcso Vcs=20V, IE=O 50 nA 
Emitter Cutoff Current IEBO VsE=3V, lc=O 50 nA 

* DC Current Gain hFE VcE= 1 V, lc=2mA 50 150 
VcE=1 V, lc=50mA 25 

*Collector-Emitter Saturation Voltage VcE (sat) lc=50mA, l8 =5mA 0.3 v 
*Base-Emitter Saturation Voltage VsE (sat) lc=50mA, l8 =5mA 0.95 v 

Current Gain-Bandwidth Product h VcE=20V, le= 1 OmA, f= 1 OOMHz 250 MHz 
Collector Output Capacitance Cob Vcs=5V, IE=O, f=1 OOMHz 4 pF 
Collector Input Capacitance Cib VsE=0.5V, lc=O, f= 1 OOKHz 8 pF 
Collector-Base Capacitance Ccb Vcs=5V, IE=O, f=1 OOKHz 4 pF 
Noise Figure NF VcE=5V, lc=100µA, Rs=1k0 6 dB 

Noise Bandwidth= 1 OHz to 1 5. 7 KHz 

* Pulse Test: PW=300µs, Duty Cycle=-2% 

Marking 
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'MMBT4124 NPN EPITAXIAL. SILICON TRANSISTOR 

GENERAL PURPOSE TRANSISTOR 
SOT-23 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 30 v 
Collector-Emitter Voltage VcEo 25 v 
Emitter-Base Voltage VEBO 5 v 
Collector Current le 200 mA 
Collector Dissipation Pc 350 mW 
Storage Temperature Tstg 150 oc 

• Refer to MMBT3904 for graphs 

1. Base 2. Emitter 3. Collector 

ELECTRICAL CHARACTERISTICS (Ta=25°C) 

Characteristic Symbol Test Condition Min Max Unit 

Collector-Base Breakdown Voltage BVcso le= 1 OµA, IE=O 30 v 
*Collector-Emitter Breakdown Voltage BVern le= 1 .OmA, ls=O 25 v 

Emitter-Base Breakdown Voltage BVEBO IE= 1 OµA, le=O 5 v 
Collector Cutoff Current leso Ves=20V, IE=O 50 nA 
Emitter Cutoff Current IEBO VEs=;=3V, fe=O 50 nA 

* DC Current Gain ' hFE VeE=1V, le=2mA 120 360 
VeE= 1 V, fe=50mA 60 

*Collector-Emitter Saturation Voltage VeE (sat) fe=50mA, ls=5.0mA 0.3 v 
*Base-Emitter Saturation Voltage VsE (sat) lc=50mA, ls=5.0mA 0.95 v 

Current Gain-Bandwidth Product h fe=1 OmA, VeE=20V 300 MHz 
f=1 OOMHz 

Output Capacitance Cob Ves=5V, IE=O 4 pF 
f=1.0MHz 

Noise Figure NF fe=1 OOµA, VeE=5V 5 dB 
R8 =1 KO 
f=10Hz to 15.?KHz 

* Pulse Test: Pulse Width=300µs, Duty Cycle=2% 

Marking 
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MMBT4125 PNP EPITAXIAL SILICON TRANSISTOR 

GENERAL PURPOSE TRANSISTOR 
SOT-23 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 30 v 
Collector-Emitter Voltage VcEO 30 v 
Emitter-Base Voltage VEBo 4 v 
Colledor Current le 200 mA 
Collector Dissipation Pc 350 mW 
Storage Temperature Tstg 150 oc 

• Refer to MMBT 3906 for graphs 

ELECTRICAL CHARACTERISTICS (Ta=25°C) 
1. Base 2. Emitter 3. Collector II 

Characteristic Symbol Test Condition Min Max Unit 

Collector-Base Breakdown Voltage BVcso le= 1 OµA, IE=O 30 v 
*Collector-Emitter Breakdown Voltage BVcEO le= 1 mA, IE =O 30 v 

Emitter-Base Breakdown Voltage BVEBo IE=1 OµA, lc=O 4 v 
Collector Cutoff Current lcso Vcs=20V, IE=O 50 nA 
Emitter Cutoff Current !EBO VEB=3V, lc=O 50 nA 

* DC Current Gain hF~ VcE=1 V, lc=2.0mA 50 150 
VcE=1V, lc=50mA 25 

*Collector-Emitter Saturation Voltage VcE (sat) lc=50mA, ls=5.0mA 0.4 v 
*Base-Emitter Saturation Voltage VsE (sat) lc=50mA, 18 =5.0mA 0.95 v 
Current Gain-Bandwidth Product h le= 1 OmA, VcE=20V 200 MHz 

f=1 OOMHz 
Collector Base Capacitance Ccb Vcs=5V, IE=O 4.5 pF 

f=1 OOl<Hz 
Noise Figure NF le= 1 OOµA, VcE=5V 5 dB 

Rs= 1 Kn, 
f= 1 OHz to 15. ?KHz 

* Pulse Test: Pulse Width=300µs, Duty Cycle=2% 
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MMBT4126 PNP EPITAXIAL SILICON TRANSISTOR 

GENERAL PURPOSE TRANSISTOR 
SOT-23 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base. Voltage Vcso -25 v 
Collector-Emitter Voltage VcEo -25 v 
Emitter-Base Voltage VEBO -4 v 
Collector Current le -200 mA 
Collector Dissipation Pc 350 mW 
Storage Temperature Tstg 150 oc 
Thermal Resistance Junction to Ambient Rth(j-a) 357 °C/W 

1. Base 2. Emitter 3. Collector 

ELECTRICAL CHARACTERISTICS (Ta= 25 °C) 

Characteristic Symbol Test Condition Min Max Unit 

Collector-Base Breakdown Voltage BVcso lc=-10µA, IE=O -25. v 
*Collector-Emitter Breakdown Voltage BVcEo le= -1 mA, IE=O -25 v 

Emitter-Base Breakdown Voltage BVEBO IE= -1 OµA, lc=O -4 
Collector Cutoff Current lcso Vcs=-20V, IE=O -50 nA 
Emitter Cutoff Current IEBO VsE=-3V,• lc=O -50 nA 

: *DC Current Gain hFE VcE=-1V, lc=-2mA 120 360 
VcE=-1V, lc=-50mA 60 

*Collector-Emitter Saturation Voltage . VcE (sat) lc=-50mA, 18 =-5mA -0.4 v 
*Base-Emitter Saturation Voltage VsE (sat) lc=-50mA, 18 =-=-5mA -0.95 v 
Current Gain-Bandwidth Product fr VcE=-20V, lc=-10mA, f=100MHz 250 MHz 
Collector Input Capacitance Gib VsE=-0.5V, lc=O, f=1 MHz 10 pF 
Collector-Base Capacitance Ccb Vcs= -5V, IE=O, f= 1 MHz 4.5 pF 
Noise Figure NF VcE'==-5V, lc=-1 OOµA, Rs=1 kO 4 dB 

Noise Bandwidth= 1 OHz to 15. ?KHz 

* Pulse Test: PW=300µs, Duty Cycle=2% 
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MMBT4401 NPN EPITAXIAL SILICON TRANSISTOR 

SWITCHING TRANSISTOR 
SOT-23 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

I 
I Collector-Base Voltage Vcso 60 v 

Collector-Emitter Voltage Vern 40 v 
Emitter-Base Voltage VEso 6 v 
Collector Current le 600 mA 
Collector Dissipation Pc 350 mW 
Storage Temperature Tstg 150 oc 

ELECTRICAL CHARACTERISTICS (Ta = 25 ° C) 
1. Base 2. Emitter 3. Collector II 

i Characteristic Symbol Test Condition i 
Min Max Unit 

Collector-Base Breakdown Voltage BVcso le= 1 OOµA, IE=O 60 v 
*Collector-Emitter Breakdown Voltage BVcEo le= 1.0mA, ls=O 40 v 

Emitter-Base Breakdown Voltage BVEso iE= 1 OOµA, lc=O 6 v 
Base Cl!toff Current lsEv VcE=35V, VEs=0.4V 100 nA 
Collector Cutoff Current lcEX VcE=35V, VsE=0.4V 100 nA 

*DC Current Gain hFE VcE=1V, lc=0.1mA 20 
VcE=1V, lc=1mA 40 
VcE=1V, le=10mA 80 
VcE=1V, le=150mA 100 300 
VeE=2V, le=500mA 40 

*Collector-Emitter Saturation Voltage VeE (sat) le= 150mA, Is= 15mA 0.4 v 
le= 500mA, Is= 50mA 0.75 v 

*Base-Emitter Saturation Voltage VsE (sat) le=150mA, ls=15mA 0.75 0.95 v 
le=500mA, ls=50mA 1.2 v 

Current Gain-Bandwidth Product h le=20mA, VeE=10V 250 MHz 
f=100MHz 

Conector Base Capacitance Ceb Vcs=5V, IE=O 6.5 pF 
f=:=1 OOKHz 

Turn. On Time ton Vce=30V, VsE=2V 35 ns 
le= 150mA, ls1=15mA 

Turn Off Time totf Vce=30V, le= 150mA 255 ns 
ls1=ls2=15mA 

*Pulse Test: Pulse Width=300µs, Duty Cycle=2% 
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MM.BT4401 NPN EPITAXD~lCISILICON TRANSISTOR 
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MMBT4403 :''.PNP EPITAXIAL SILICON TRANSISTOR 

SWITCHING TRANSISTOR 
SOT-23 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic · Symbol Rating Unit 

Collector-Base Voltage Vcso 40 v 
Collector-Emitter Voltage VcEo 40 v 
Emitter-Base Voltage VEsO 5 v 
Collector Current le 600 mA 
Collector Dissipation Pc 350 mW 
Storage Temperature Tstg lbO oc 

ELECTRICAL CHARACTERISTICS (Ta= 25 ° C) L 1. Base 2. Emitter 3. Collector 

-- I 
Characteristic Symbol Test Condition Min Max Unit 

Collector-Base Breakdown Voltage BVcso lc=0.1 rnA, IE=O 40 v 
*Collector-Emitter Breakdown Voltage BVcEo lc=1.0mA, 18 =0 40 v 

Emitter-Base Breakdown Voltage BVEBo IE=0.1 mA, lc=O 5 v 
Base Cutoff Current lsEV VcE=35V, VsE=0.4V 0.1 µA 
Collector Cutoff Current lcEx' VcE=35V, VsE=0.4V 0.1 µA 
DC Current Gain hFE VcE=1V, lc=0.1mA 30 

VcE=1V, lc=1.0mA 60 
VcE= 1 V, le= 1 OmA 100 

*VcE=2V, lc=150mA 100 300 
*VcE=2V, lc=500mA 20 

*Collector-Emitter Saturation Voltage VcE (sat) le= 150mA, Is= 15mA 0.4 v 
lc=500mA, ls=50mA 0.75 v 

*Base-Emitter Saturation Voltage VsE (sat) le= 150mA, Is= 15mA 0.75 0.95 v 
lc=500mA, ls=50mA 1.3 v 

Current Gain-Bandwidth Product fr lc=20mA, VcE=10V 200 MHz 
f=1 OOMHz 

Collector-Base Capacitance Ccb Vcs= 1 OV, IE=O 8.5 pF 
f=140kHz 

Turn On Time ton Vcc=30V, VsE=2V 35 ns 
le= 1 50mA, ls1 = 1 5mA 

Turn Off Time to ff Vcc=30V, le= 150mA 255 ns 
ls1=ls2=15mA· 

*Pulse Test: Pulse Width=300µs, Duty Cycle=2% 
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MMBT4403 PNP EPITAXIAL SILICON TRANSISTOR 
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MMBT5086 PNP EPITAXIAL SILICON TRANSl~OR 

LOW NOISE TRANSISTOR 
SOT-23 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base· Voltage Vcso 50 v 
Collector-Emitter Voltape VcEO 50 v 
Emitter-Base Voltage VEBo 3 v 
Collector Current le 50 mA 

I 

Collector Dissipation Pc 350 mW 
Storage Temperature Tstg 150 oc 

ELECTRICAL CHARACTERISTICS (Ta= 25 ° C) 
1. Base 2. Emitter 3. Collector I 

Characteristic Symbol Test Condition Min Max Unit 

I 

Collector-Base Breakdown Voltage BVcso le= 1 OOµA, IE=O 50 v 
Collector-Emitter Breakdown Voltage BVcEO lc=1 mA, ls=O 50 v 
Collector Cutoff Current lcso Vcs=35V, IE=O 50 nA 
DC Current Gain hFE VcE=5V, le= 1 OOµA 150 500 

VcE=5V, le= 1 mA 150 
VcE=5V, le= 1 OmA 150 

Collector-Emitter Saturation Voltage VcE (sat) lc=10mA. ls=1mA 0.3 v 
Base-Emitter Saturation Voltage VsE (sat) le= 1 OmA, 18 = 1 mA 0.85 v 
Current Gain-Bandwidth Product fr lc=500µA, VcE=5V 40 MHz 

f=20MHz 
Output Capacitance Cob Vcs=5V, IE=O 4 pF 

f=100kHz 
Noise Figure NF le= 1 OOµA, VcE=5V 3 dB 

f= 1 KHz, Rs=3KO 
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' ... ·111·"*''·~.·· . . IVIMDT0086 PNP EPITAXIJ.\f: SILICON TRANS·ISTOR 
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MMBT5087 PNP EPITAXIAL SILICON TRANSISJOR 

LOW NOISE TRANSISTOR 
SOT-23 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 50 v 
Collector-Emitter Voltage Vern 50 v 
Emitter-Base Voltage VEBo 3 v 
Collector Current le 50 mA 
Collector Dissipation Pc 350 mW 
Storage Temperature Tstg 150 oc 

• Refer to MMBT5086 for graphs 

ELECTRICAL CHARACTERISTICS (Ta=25°C) 1. Base 2. Emitter 3. Collector I 
Characteristic Symbol Test Condition Min Max Unit 

Collector-Base Breakdown Voltage BVcso le= 1 OOµA, IE=O 50 v 
Collector-Emitter Breakdown Voltage BVcrn, Ir= 1.0mA. 18 =0 50 v 
Collector Cutoff Current lcso Vcs=35V, IE=O 50 nA 
DC Current Gain hFE Vc._,f._~ov, le._,= lUOµA 250 800 

VcE=5V, lc=1.0mA 250 
VcE=5V, le= 1 OmA 250 

Collector-Emitter Saturation Voltage VcE (sat) lc=10mA, 18 =1.0mA 0.3 v 
Base-Emitter Saturation Voltage VsE (sat) lc=10mA, 18 =1.0mA 0.85 v 
Current Gain-Bandwidth Product h lc=500µA, VcE=5V 40 MHz 

f=20MHz 
Output Capacitance Cob Vcs=5V, IE=O 4.0 pF 

f=1 OOkHz 
Noise Figure NF VcE=5V, lc=20mA 2 dB 

Rs=10K0 
f= 1 OHz to 15. ?KHz 
VcE=5V, le= 1 OOµA 2 dB 
R8 =3KO, f= 1 KHz 
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MMBT5088 NPN EPITAXIAL SILICON TRANSISTOR 

LOW NOISE TRANSISTOR 
SOT-23 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Veso 35 v 
Collector-Emitter Voltage Vern 30 v 
Emitter-Base Voltage VEBo 4.5 v 
Collector Current le 50 mA 
Collector Dissipation Pc 350 mW 
Storage Temperature Tstg 150 oc 

ELECTRICAL CHARACTERISTICS (Ta=25°C) 
1. Base 2. Emitter 3. Collector 

Characteristic Symbol Test Condition Min Max Unit 

Collector-Base Breakdown Voltage BVcso le= 1 OOµA, IE=O 35 v 
Collector-Emitter Breakdown Voltage BVern lr=1mA. ln=O 30 v 
Collector Cutoff Current lcso Vcs=20V, IE=O 50 nA 
Emitter Cutoff Current IEBo VsE. =.JV, ic=U 50 nA 
DC Current Gain hFE VcE=5V, le= 1001-1A 300 900 

VcE=5V, le= 1 mA 350 
VcE=5V, le= 1 OmA 300 

Collector-Emitter Saturation Voltage VcE (sat) le= 1 OmA,. Is= 1.0mA 0.5 v 
Base-Emitter Saturation Voltage VsE (sat) le= 1 OmA, Is= 1 .OmA 0.8 v 
Current Gain-Bandwidth Product fr lc=500µA, VcE=5V 50 MHz 

f=20MHz 

Collector Base Capacitance Ccb Vcs=5V, IE=O 4 pF 

f=1 OOkHz 
Noise Figure NF le= 1 OOµA, VcE=5V 3 dB 

Rs= 1,·. K~I 

f= 1 OHz to 15.7KHz 
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MMBT5088 NPN EPITAXIAL SILICON TRANSISTOR 
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NPN\ EPITAXIAL 'SILICON TRANSISTOR 

NOISE FIGURE 
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MMBT5089 NPN EPITAXIAL SILICON TRANSl8TOR 

LOW NOISE TRANSISTOR 
SOT-23 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 30 v 
Collector-Emitter Voltage Vern 25 v 
Emitter-Base Voltage VEBo 4.5 v 
Collector Current le 50 mA 
Collector Dissipation Pc 350 mW 
Storage Temperature Tstg 150 oc 

• Refer to MMBT5088 for graphs 

ELECTRICAL CHARACTERISTICS (Ta=25°C) 
1. Base 2. Emitter 3. Collector I 

Characteristic Symbol Test Condition Min Max Unit 

Collector-Base Breakdown Voltage BVcso le= 100µA, IE=O 30 v 
Collector-Emitter Breakdown Voltage BVcrn le= 1 .OmA, 18 =0 25 v 
Collector Cutoff Current lcso Vcs=15V, IE=O 50 nA 
Emitter Cutoff Current IEBo VsE=4.5V, lc=O 100 nA 
DC Current Gain hFE VcE=5V, le= 1 OOµA 400 1200 

VcE=5V, le=1 mA 450 
VeE=5V, le= 1 OmA 400 

Collector-Emitter Saturation Voltage VeE (sat) le= 1 OmA, Is= 1 .OmA 0.5 v 
Base-Emitter Saturation Voltage VsE (sat) le=1 OmA Is= 1.0 mA 0.8 v 
Current Gain-Bandwidth Product fr le=500µA, Vcl=5V 50 MHz 

f=20MHz 

Collector Base Capacitance Ceb Ves=5.0V, IE=O 4 pF 
f=1 OOkHz 

Noise Figure NF le= 1 OOµA, VcE=5V 2 dB 
Rs= 10 K!J 
f=10Hz to 15.?KHz 
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MMBTS401 PNP EPITAXIAL SILICON TRANSISTOR 

HIGH VOLTAGE TRANSISTOR 
SOT-23 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 160 v 
Collector-Emitter Voltage VcEO 150 v 
Emitter-Base Voltage VEBO 5 v 
Collector Current le 500 mA 
Collector Dissipation Pc 350 mW 
Storage Temperature Tstg 150 oc 

ELECTRICAL CHARACTERISTICS (Ta=25°C) 1. Base 2. Emitter 3. Collector 

Characteristic Symbol Test Condition Min Max Unit 

Collector-Base Breakdown Voltage BVcso le= 1 OOµA, IE=O 160 v 
Collector-Emitter Breakdown Voltage BVcrn le= 1 .OmA, ls=O 150 v 
Emitter-Base Breakdown Voltage BVEBO IE= 1 OµA, lc=O 5 v 
Collector Cutoff Current lcso Vcs= 1 DOV, IE=O 50 nA 
DC Current Gain hFE VcE=5V, lc=1.0mA 50 

VcE=5V, le= 1 OmA 60 240 
VcE=5V, lc=50mA 50 

Collector-Emitter Saturation Voltage VcE (sat) lc=10mA, ls=1 OmA 0.2 v 
lc=50mA, Is= 5mA 0.5 v 

Base-Emitter Saturation Voltage VsE (sat) le= 1 OmA, Is= 1 .u111A 1.0 v 
lc=50mA, ls=5mA 1.0 v 

Current Gain-Bandwidth Product fr lc=10mA, VcE=10V 100 300 MHz 
f=1 OOMHz 

Output Capacitance Cob Vcs= 1 OV, IE=O 6.0 pF 
f=1.0MHz 

Noise Figure NF VcE=5V, lc=200µA 8.C dB 
Rs= 100 
f= 1 OHz to 15. ?KHz 
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MMBT5401 PNP EPITAXIAL SILICON TRANSISTOR 
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MMB1'5550 NPN EPITAXIAL·SILICON TRANSISTOR 

HIGH VOLTAGE TRANSISTOR SOT-23 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 160 v 
Collector-Emitter Voltage Vern 140 v 
Emitter-Base Voltage VEBO 6 v 
Collector Current le 600 mA 
Collector Dissipation Pc 350 mW 
Storage Temperature Tstg 150 oc 

ELECTRICAL CHARACTERISTICS (Ta=25°C) 
1 . Base 2. Emitter 3. Collector 

Characteristic Symbol Test Condition Min Max Unit 

Collector-Base Breakdown Voltage BVcso lc=10µA, IE=O 160 v 
Collector-Emitter Breakdown Voltage BVcrn lc=1 mA, ls=O 140 v 
Emitter-Base Breakdown Voltage BVEBO lo=1 OµA. lc:=O 6 v 
Collector Cutoff Current lcso Vcs=100V, IE=O 100 nA 
Emitter Cutoff Current IEBo V1oH=4V, lc=O 50 nA 
DC Current Gain hFE VcE=5V, lc=1.0mA 60 

VcE= 5V, le= 1 OniA 60 250 
VcE=5V, lc=50mA 20 

Collector-Emitter Saturation Voltage VcE (sat) le= 1 OmA, Is= 1 mA 0.15 v 
lc=50mA, l8 =c5mA 0.25 v 

Base-Emitter Saturation Voltage VsE (sat) lc=10mA, ls=1mA 1.0 v 
lc=50mA, l8 =5mA 1.2 v 

Current Gain-Bandwidth Product h le= 1 OmA, VcE= 1 OV 100 300 MHz 
f=100MHz 

Output Capacitance Cob Vcs=10V, IE=O 6.0 pF 
f=1.0MHz 

Marking 
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MMBT5550 . NPN EPITAXIAL SILICON TRANSISTOR 

z c 

1000 

500 

300 

~ 100 

ifi 
i 50 

i3 g 30 

~ 
10 

r-

DC CURRENT GAIN 

+-vce-5V 

~ 

~ 
1\ 
~ 

, , 3 5 

l 
10 30 50 100 300 1000 

1000 

g 500 
Q 

~ 300 
IL 
:z: 
15 
~ 100 
z 
ai 50 
I 

z 30 

~ 
!5 10 
i 
::I 
u 

i 
!. 
.t: 

le (mA), COLLECTOR CURRENT 

CURRENT GAIN-BANDWIDTH PRODUCT 

,~ VcE-10V 

~ 
J....--""' ,..1' 

12' 

I ,_ 

~ ~ L:... 
3 5 10 30 50 100 .,.. 1000 

le (mA), COLLECTOR CURRENT 

OUTPUT CAPACITANCE 

::'~~~~ l-__ -_____ _L~ __ -__L_ __ _,__j.-_~l--+-ILJ+LLLttl-' _--_----' __ _ 

~-l-+---1-J-+-1f-J.+---+----+-+-+--f-H+1J-----l 

~,_·_-, ~ ..... ----1-1------]1--+---t--f-+--j-f -+-H--------_-:_ :~:=:::, ::1 === 
i1---~ - ~, _____ _j___L_j__j_J.._J..J..IJ !_, _____ _ 

~ ~ --

f--+----- ~-i+µ __ 
l-----+--·+-~++++++-------1-----+t-..--tti tr------+- i+ +-------1---l----+--+--+--l-1+. njt--
IL--..l.--'----L--'-1...LLLL _ ___L__L_l___L_LLJLLJ_ _ ___J 

10 30 50 100 

Vee (V), COLLECTOR BASE VOLTAGE 

de SAMSUNG 
•• Electronics 

BASE-EMITTER ON VOLTAGE 

1000 

500 

300 

·f--+--vce~5V 

!Z 
ll! 100 
a: 

i3 50 

I~ 
I 

• 10 

l 
£ 

I 

11 
rT 

1 

1 
0.2 0.4 0.6 0.8 

Vee (V), BASE-EMITTER VOLTAGE 

1.0 1.2 

BASE-EMITTER SATURATION V.OLTAGE 
COLLECTOR-EMITTER SATURATION VOLTAGE 

~ 
~ g 
z 
0 

10l~l§Ilfl§lil 
I----+- le =101e ++-"----+--++++++++---+-+-+-++++H 

~ 
::I 0.5 1----i-i.-W++l-++----l----~--l-++H+----l---+-1--jl++~ 
~ o.31----i-i.--1-+++1-++----+-~--+-++H+---/--1y....-+-1--j1++~ 
~ 17 
- ~v ! ~ 0

·
1 t===J=+:: Vee (sat) 

i 0.051----+-+---H++l-++----t--+-4-+++H+---l-+-+-1-+t~ 
i 0.03 
> L----+-+---W-l-+-l-++---+---+---1-+4-+l-l+-----l-+-+-f++++l 

0.01 L.....-l.....L..U..J...J..J...J.J.._..l..-.J...L...J...J...ll.J.J__--l.__L--'-l--LL.LU 

3 5 10 30 50 100 300 500 1000 

le (mA), COLLECTOR CURRENT 

587 

II 



MMBT6427 NPN EPITAXIAL SILICON TRANS'ISTOR 

DARLINGTON TRANSISTOR 
SOT-23 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 40 v 
Collector-Emitter Voltage Vern 40 v 
Emitter-Base Voltage VEBO 12 v 
Collector Current le 500 mA 
Collector Dissipation Pc 350 mW 
Storage Temperature Tstg 150 oc 

ELECTRICAL CHARACTERISTICS (Ta=25°C) 
1. Base 2. Emitter 3. Collector 

Characteristic Symbol Test Condition Min Max Unit 

Collector-Base Breakdown Voltage BVcso le= 1 OOµA, IE=O 40 v 
Collector-Emitter Breakdown Voltage BVcrn le= I UmA, is=U 40 v 
Emitter-Base Breakdown Voltage BVEBO IE=10µA, lc=O 12 v 
Collector Cutoff Current lcso Vcs=30V, IE=O 50 nA 
Collector Cutoff Current lcEO VcE=25V, ls=O 1 µA 
Emitter Cutoff Current IEBO VsE= 1 OV, lc=O 50 nA 
DC Current Gain hFE VcE=5V, lc=10mA 10,000 100,000 

VcE=6V, le= 1 OOmA 20,000 200,000 
VcE=5V, lr,=500mA 14,000 14(),000 

Collector-Emitter Saturation Voltage VcE (sat) lc=50mA 18 =0.5mA 1.2 v 
lc=500mA, 18 =u.omA 1.5 v 

Base-Emitter Saturation Voltage VsE (sat) lc=500mA, 18 =0.5mA 2.0 v 
Base-Emitter On Voltage VsE (on) lc=50mA, VcE=5V 1.75 v 
Output Capacitance Cob· Vcs= 1 OV, IE=O 7 pF 

f=1 MHz 
Noise Figure NF lc=1mA, VcE=5V 10 dB 

Rs=100KQ 
f=1 KHz to 15.7KHz 
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MMBT6427 NPN EPITAXIAL SILICON TRANSISTOR 
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MMBTS428 NPN EPITAXIAt/!;SILICON TRANSISTOR 

AMPLIFIER TRANSISTOR 
SOT-23 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 60 v 
Collector-Emitter Voltage Vern 50 v 
Emitter-Base Voltage VEBO 6 v 
Collector Current le 200 mA 
Collector Dissipation Pc 350 mW 
Storage Temperature Tstg 150 oc 

• Refer to MMBT5088 for graphs 

1. Base 2. Emitter 3. Collector 

ELECTRICAL CHARACTERISTICS (Ta=25°C) 

Characteristic Symbol Test Condition Min Max Unit 

Collector-Base Breakdown Voltage BVcso lc=0.1 mA, IE=O 60 v 
Collector-Emitter Breakdown Voltage BVcrn le= 1 .OmA, ls=O 50 v 
Collector Cutoff Current lcso Vcs=30V, IE=O 0.01 µA 
Collector Cutoff Current lcEO VcE=30V, ls=O 0.1 µA 
Emitter Cutoff Current IEBo VEs=5.0V, lc=O 0.01 µA 
DC Current Gain hFE VcE=5V, lc=0.01 mA 250 

VcE=5V, lc=0.1 mA 250 650 
VcE=5V, le= 1 .OmA 250 
VcE=5V, lc=10mA 250 

Collector-Emitter Saturation Voltage VcE (sat) le= 1 OmA, 18 =0.5mA 0.2 v 
le= 1 OOmA, Is= 5mA 0.6 v 

Base-Emitter On Voltage VsE (on) le= 1 mA, VcE=5V 0.56 0.66 v 
Current Gain-Bandwidth Product fr I<.;- I .u111A, Vu'"=SV 100 700 MHz 

f=100MHz 
Output Capacitance Cob Vcs=1 OV, IE=O 3 pF 

f=1.0MHz 

Marking 
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MMBT6429 NPN EPITAXIAL SILICON TRANSISTOR 

AMPLIFIER TRANSISTOR 
SOT-23 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 55 v 
Collector-Emitter Voltage VcEo 45 v 
Emitte~-Base Voltage VEBO 6 v 
Collector Current le 200 mA 
Collector Dissipation Pc 350 mW 
Storage Temperature Tstg 150 cc 

• Refer to MMBT5088 for graphs 

ELECTRICAL CHARACTERISTICS (Ta = 25 ° C) I 1. Base 2. Emitter 3. Collector 

Characteristic Symbol Test Condition Min Max Unit 

Collector-Base Breakdown Voltage BVcso lc=0.1 mA, IE=O 55 v 
Collector-Emitter Breakdown Voltage BVcEo le= 1 .OmA, ls=O 45 v 
Collector Cutoff Cur:rent lcso Vcs=30V, IE=O 0.01 µA 
Collector Cutoff Current lcrn VcE=30V, ls=O 0.1 µA 
Emitter Cutoff Current IEBo VEB=5.0V, lc=O 0.01 µA 
DC Current Gain hFE VcE=5V, lc=0.01 mA 500 

VcE=5V, lc=0.1 mA 500 1250 
VcE=5V, lc=1.0mA 500 
VcE=5V, lc=10mA 500 

Collector-Emitter Saturation Voltage VcE (sat) lc=10mA, ls=0.5mA 0.2 v 
Ir:= 1 OOmA, l8 =5mA 0.6 v 

Base-Emitter On Voltage VsE (on) lc=1mA, VcE=5V 0.56 0.66 v 
Current Gain-Bandwidth Product fr le= 1.0r'nA, VcE=5V 100 700 MHz 

f=100MHz 
Output Capacitance Cob Vcs=10V, IE=O 3 pF 

l=1.0MHz 

Marking 
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MMBiA05 NPN EPITAXIAL SILICON .. TRANSISTOR 

DRIVER TRANSISTOR 
SOT-23 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic . Symbol Rating Unit 

Collector-Base Voltage Vcso 60 v 
Collector-Emitter Voltage Vern 60 v 
Emitter-Base Voltage VEBO 4 v 
Collector Current (max) le 500 mA 
Collector Dissipation Pc 350 mW 
Storage Temperature Tstg 150 oc 
Thermal Resistance Junction to Ambient Rth(j-a) 357 °C/W 

• Refer to MPSA05 for graphs 

1. Base 2. Emitter 3. Collector 

ELECTRICAL CHARACTERISTICS (Ta=25°C) 

Characteristic Symbol Test Condition Min Max Unit 

*Collector-Emitter Breakdown Voltage BVcrn le= 1 mA, ls=O 60 v 
Emitter-Base Breakdown Voltage BVEBo IE=100µA, lc=O 4 v 
Collector Cutoff Current lcso Vca=60V, IE=O 0.1 µA 
Collector Cutoff Current lcEO VcE=60V, ls=O 0.1 µA 
DC Current Gain hFE VcE=1V, lc=10mA 50 

VcE= 1 V, le= 1 OOmA 50 
Collector-Emitter Saturation Voltage VcE (sat) le::;: 1 OOmA, 18 "= 1 OmA 0.25 v 
Base-Emitter On Voltage VsE (on) VcE=1V, lc=100mA 1.2 v 
Current Gain-Bandwidth Product fr Vce=2V, lc=10mA, f:>::::100MHz 100 MHz 

* Pulse Test: PW=300µs, Duty Cycle.:::2% 
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MMBTA06 NPN EPITAXIAL SILICON TRANSISTOR 

DRIVER TRANSISTOR 
SOT-23 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 80 v 
Collector-Emitter Voltage Vern 80 v 
Emitter-Base Voltage VEBO 4 v 
Collector Current le 500 mA 
Collector Dissipation Pc 350 mW 
Storage Temperature Tstg 150 oc 
Thermal Resistance Junction to Ambient Rth(J a) 357 °C/W 

• Refer to MPSA05 for graphs 

ELECTRICAL CHARACTERISTICS (Ta= 25 ° C) 
1. Base 2. Emitter 3. Collector II 

Characteristic Symbol Test Condition Min Max Unit 

*Collector-Emitter Breakdown Voltage BVcEo le= 1 mA, ls=O 80 v 
Emitter-Base Breakdown Voltage BVEBO IE= 1 OOµA, lc=O 4 v 
Collector Cutoff Current lcso Vca=80V, IE=O 0.1 µA 
Collector Cutoff Current lcrn VcE=60V, la=O 0.1 µA 
DC Current Gain hFE VcE=1V, lc=10mA 50 

VcE= 1 V, le= 1 OOmA 50 
Collector-Emitter Saturation Voltage VcE (sat) le= 1 OOmA, Is= 1 OmA 0.25 v 
Base-Emitter On Voltage VaE (on) VcE=1V, lc=100mA 1.2 v 
Current Gain-Bandwidth Product fr VcE=2V, le= 10mA, f= 100MHz 100 MHz 

* Pulse Test: PW=300µs, Duty Cycle=2% 
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MMBTA13 NPN EPITAXIAL; SILICON TRANSISTOR 

DARLINGTON AMPLIFIER TRANSISTOR 
SOT-23 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 30 v 
Collector-Emitter Voltage VcEs 30 v 
Emitter-Base Voltage Vrno 10 v 
Collector Current le 300 mA 
Collector Dissipation Pc 350 mW 
Storage Temperature Tstg 150 oc 

• Refer to MMBT6427 for graphs 

1. Base 2. Emitter 3. Collector 

ELECTRICAL CHARACTERISTICS (Ta=25°C) 

Characteristic Symbol Test Condition Min Max Unit 

Collector-Emitter Breakdown Voltage BVcEs le=100µA, le=O 30 v 
Collector Cutoff Current leso Ves=30V, IE=O 100 nA 
Emitter Cutoff Current lrno VEs= 1 OV, le=O 100 nA 
DC Current Gain hFE VeE=5V, le=10mA 5,000 

VeE=5V, le= 1 OOmA 10,000 
Collector-Emitter Saturation Voltage VeE (sat) le= 1 OOmA, le=O 1 mA 1.5 v 
Base-Emitter On Voltage VsE le= 1 OOmA, VeE=5V . 2.0 v 
Current Gain-Bandwidth Product fr le=1 OmA, VeE=5V 125 MHz 

f=100MHz 

Marking 
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MMBTA14 NPN EPITAXIAL SILICON TRANSISTOR 

DARLINGTON AMPLIFIER TRANSISTOR 
SOT·23 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 30 v 
Collector-Emitter Voltage VcES 30 v 
Emitter-Base Voltage VEBo 10 v 
Collector Current le 300 mA 
Collector Dissipation Pc 350 mW 
Storage Temperature Tstg 1~0 oc 

• Refer to MMBT6427 for graphs 

ELECTRICAL CHARACTERISTICS (Ta=25°C) 
1. Base 2. Emitter 3. Collector I 

Characteristic Symbol Test Condition Min Max Unit 

Collector-Emitter Breakdown Voltage BVcEs lc=1 OOµA, ls=O 30 v 
Collector Cutoff Current lcso Vcs=30V, IE=O 100 nA 
Emitter Cutoff Current IEBo VEs=10V, lc=O 100 nA 
DC Current Gain hFE VcE=5V, le= 1 OmA 10,000 

VcE=5V, lc=100mA 20,000 
Collector-Emitter Saturation Voltage VcE (sat) lc=100mA, l8 =0.1mA 1.5 v 
Base-Emitter On Voltage VsE lc=1 OOmA, VcE=5V 2.0 v 
Current Gain-Bandwidth Product fr le= 1 OmA, VcE=5V 125 MHz 

f=1 OOMHz 

Marking 
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MMBTA20· NPN E;PITAXIAl,~SILICON TRANSISTOR 

GENERAL PURPOSE TRANSISTOR 
SOT-23 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Emitter Voltage Vern 40 v 
Emitter-Base Voltage VEBO 4 v 
Collector Current le 100 mA 
Collector Dissipation Pc 350 mW 
Storage Temperature Tstg 150 oc 

• Refer to MMBT3904 for graphs 

ELECTRICAL CHARACTERISTICS (Ta=25°C) 
1. Base 2. Emitter 3. Collector 

Characteristic Symbol Test Condition Min Max Unit 

Collector-Emitter Breakdown Voltage BVcEo le= 1 .OmA, ls=O 40 v 
Emitter-Base Breakdown Voltage BVEBO IE= 1 OOµA, lc=O 4 v 
Collector Cutoff Current lcso Vcs=30V, IE=O 100 nA 
DC Current Gain hFE VcE= 1 OV, lc=5mA 40 400 
Collector-Emitter Saturation Voltage VcE (sat) le= 1 OmA, Is= 1.0mA 0.25 v 
Current Gain-Bandwidth Product fr lc=5 OmA, VcE=10V 125 MHz 

f=1 OOMHz 
Output Capacitance Cob Vcs= 1 OV, IE=O 4 pF 

f=1 OOKHz 
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MMBTA42 NPN EPITAXIAL SILICON TRANSISTOR 

HIGH VOLTAGE TRANSISTOR 
SOT·23 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcao 300 v 
Collector-Emitter Voltage Vern 300 v 
Emitter-Base Voltage VEBO 6 v 
Collector Current le 500 mA 
Collector Dissipation Pc 350 mW 
Storage Temperature Tstg 150 oc 
Thermal Resistance Junction to Ambient Rth(j-a) 357 °C/W 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 
1. Base 2. Emitter 3. Collector I 

Characteristic Symbol Test Condition Min Max Unit 

Collector-Base Breakdown Voltage BVeao le=100µA, IE=O 300 v 
*Collector-Emitter Breakdown Voltage BVew le=1mA, la=O 300 v 

Emitter-Base Breakdown Voltage BVEBO IE= 1 OOµA, le=O 6 v 
Collector Cutoff Current leao Vea=200V, IE=O 0.1 µA 
Emitter Cutoff Current IEao VaE=6V, le=O 0.1 µA 

* DC Current Gain hFE VeE= 1 OV, le= 1 mA 25 
VeE= 1 OV, le= 1 OmA 40 
VeE= 1 OV, le=30mA 40 

*Collector-Emitter Saturation Voltage VeE (sat) le=20mA, la=2mA 0.5 v 
1 ·Base-Emitter Saturation Voltage VaE (sat) le=20mA, l8 =2mA 0.9 v 

Current Gain-Bandwidth Product h VeE=20V, le=1 OmA, f=1 OOMHz 50 MHz 
Collector-Base Capacitance Ceb Vea=20V, IE=O, f=1 MHz 3 pF 

* Pulse Test: PW=300µs, Duty Cycle =2% 
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MMBTA43. NPN EPITAXIAL SILICON TRANSISTOR 

HIGH VOLTAGE TRANSISTOR 
SOT-23 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Volta~e Vcso 200 v 
Collector-Emitter Voltage VcEO 200 v 
Emitter-Base Voltage VEBO 6 v 
Collector Current le 500 mA 
Collector Dissipation Pc 350 mW 
Storage Temperature " Tstg 150 oc 

ELECTRICAL CHARACTERISTICS (Ta= 25 ° C) 1. Base 2. Emitter 3. Collector 

Characteristic Symbol Test Condition Min Max Unit 

·Collector-Base Breakdown Voltage BVcso lc=1 OOµA. IE=O 200 v 
*Collector-Emitter Breakdown Voltage BVcrn le= 1 mA, ls=O 200 v 

Emitter-Base Breakdown Voltage BVEBo IE= 1 OOµA, lc=O 6 v 
Collector Cutoff Current lcso Vcs=160V, IE=O 100 nA 
Emitter Cutoff Current IEBO VEB=4V, lc=O 100 nA 

*DC Current Gain hFE VcE=10V, lc=1mA 25 
VcE=10V, lc=10mA 40 
VcE= 1 OV, lc=30mA 40 

*Collector-Emitter Saturation Voltage VcE (sat) lc=20mA, ls=2mA 0.5 v 
*Base-Emitter Saturation Voltage VsE (sat) lc=20mA, l8 =2mA 0.9 v 

Current Gain-Bandwidth Product h lc=10mA, VcE=20V 50 MHz 
f=100MHz 

Collector-Base Capacitance Ccb Vcs=20V, IE=O 4 pF 

l f=1 MHz 

*Pulse Test: Pulse Width=300µs, Duty Cycle=2% 
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MMBTA43 NPN EPITAXIAL SILICON TRANSISTOR 
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·MMBTA55 PNP EPITAXIAt;SILICON TRANSISTOR 

DRIVER TRANSISTOR 
SOT-23 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso -60 v 
Collector-Emitter Voltage VcEO -60 v 
Emitter-Base Voltage VEeo -4 v 
Collector Current le -500 mA 
Collector Dissipation Pc 350 mW 
Storage Temperature Tstg 150 oc 
Thermal Resistance Junction to Ambient Rth(Ja) 357 °C/W 

• Refer to MPSA55 for graphs 

1. Base 2. Emitter 3. Collector 

ELECTRICAL CHARACTERISTICS (Ta=25°C) 

Characteristic Symbol Test Condition Min Max Unit 

*Collector-Emitter Breakdown Voltage BVcEo lc=-1mA, ls=O -60 v 
Emitter-Base Breakdown Voltage BVEBO IE= -1 OOµA, lc=O -4 v 
Collector Cutoff Current lcso Vcs= -60V, IE=O -0.1 µA 
Collector Cutoff Current lcEo VcE= -60V, 18 =0 -0.1 µA 
DC Current Gain hFE VcE=-1V, lc=-10mA 50 

VcE=-1V, lc=-100mA 50 
Collector-Emitter Saturation Voltage VcE (sat) le= -1 OOmA, 18 = -1 OmA -0.25 v 
Base-Emitter On Voltage VsE (on) VcE=-1V, lc=-100mA -1.2 v 
Current Gain-Bandwidth Product fr VcE=-1V, lc=-100mA, f=100MHz 50 MHz 

* Pulse Test: PW=300µs, Duty Cycle =-2% 

Marking 

de SAMSUNG 
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MMBTA56 PNP EPITAXIAL SILICON TRANSISTOR 

DRIVER TRANSISTOR 
SOT-23 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso -80 v 
Collector-Emitter Voltage VcEO -80 v 
Emitter-Base Voltage VEBO -4 v 
Collector Current le -500 mA 
Collector Dissipation Pc 350 mW 
Storage Temperature Tstg 150 oc 
Thermal Resistance Junction to Ambient Rth(j-aJ 357 °C/W 

• Refer to MPSA55 for graphs 

ELECTRICAL CHARACTERISTICS (Ta=25°C) 
1 . Base 2. Emitter 3. Collector I 

Characteristic SymbOI Test Condition Min Max Unit 

*Collector-Emitter Breakdown Voltage BVcEO lc=-1mA, ls=O -80 v 
Emitter-Base Breakdown Voltage BVEso IE= -1 OOµA, lc=O -4 v 
Collector Cutoff Current lcso Vcs= -80V, IE=O -0.1 µA 
Collector Cutoff Current lcEO VcE= -60V, ls=O -0.1 µA 
DC Current Gain hFE VcE=-1V, lc=-10mA 50 

VcE=-1V, lc=-100mA 50 
Collector-Emitter Saturation Voltage VcE (sat) le= -100mA, Is= -10mA -0.25 v 
Base-Emitter On Voltage VsE (on) VcE=-1V, lc=-100mA -1.2 v 
Current Gain-Bandwidth Product h VcE=-1V, lc=-100mA, f=100MHz 50 MHz. 

* Pulse Test: PW=300µs, Duty Cycle=2% 

Marking 
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MMBTA63 PNP EPITAXIAL SILICON TRANSISTOR 

DARLINGTON TRANSISTOR 
SOT-23 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 30 v 
Collector-Emitter Voltage VcEs 30 v 
Emitter-Base Voltage VEBo 10 v 
Collector Current le 500 mA 
Collector Dissipation Pc 350 mW 
Storage Temperature Tstg 150 oc 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 
1. Base 2. Emitter 3. Collector 

Characteristic Symbol Test Condition Min Max Unit 

Collector-Emitter Breakdown Voltage BVeEs le= 1 OOµA ls=O 30 v 
Collector Cutoff Current leso Vcs=30V, ls=O 100 nA 
Emitter Cutoff Current jEBO VsE= 1 OV, le=O 100 nA 
DC Current Gain hFE VeE=5V, le= 1 OmA 5,000 

VeE=5V, le= 1 OOmA 10,000 
Collector-Emitter Saturation Voltage VcE (sat) lc=100mA, 1;,=0.1mA 1.5 v 
Base-Emitter On Voltage VsE (on) le= 1 OOmA. VeE=5V 2 v 
Current Gain-Bandwidth Product h le= 1 OmA, Vee. =bUV 125 MHz 

f=100MHz 

*Pulse Test: Pulse Width=300µs, Duty Cycle=2% 

Marking 
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· MMBTA63 PNP EPITAXIAL SILICON TRANSISTOR 
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IVIMBTA64 PNP EPITAXIAi:i;'1SILICON TRANSl·STOR 

DARLINGTON TRANSISTOR 
SOT·23 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vceo 30 v 
Collector-Emitter Voltage VcEs 30 v 
Emitter-Base Voltage VEBO 10 v 
Collector Current le 500 mA 
Collector Dissipation Pc 350 mW 
Storage Temperature Tstg 150 oc 

• Refer to MMBT A63 for graphs 

ELECTRICAL CHARACTERISTICS (Ta=25°C) 
1. Base 2. Emitter 3. Collector 

Characteristic Symbol Test Condition Min l\llax Unit 

Collector-Emitter Breakdown Voltage BVcEs le= 1 00µ/i .. 18 =0 30 v 
Collector Cutoff Current lcso Vcs=30V, IE=G 100 nA 
Emitter Cutoff Current IEBO VsE= 1 OV, lc=O 100 nA 

* DC Current Gain hFE VcE=5V, le= 1 OmA 10,000 
VcE=5V, lc=100mA 20,000 

Collector-Emitter Saturation Voltage VcE (sat) lc=100mA. IR=0.1mA 1.5 v 
Base-Emitter On Voltage VsE (on) lc=100mA VcE=5V 2 v 
Current Gain-Bandwidth Product fr lc=10mA, VcE=50V 125 MHz 

f=1 OOMHz 

*Pulse Test: Pulse Width=300µs, Duty Cycle=2% 

Marking 
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MMBTA70 

AMPLIFIER TRANSISTOR 
SOT-23 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Emitter Voltage VcEo 40 v 
Emitter-Base Voltage VEso 4 v 
Collector Current le 100 mA 
Collector Dissipation Pc 350 mW 
Storage Temperature Tstg 150 oc 

• Refer to MMBT5086 for graphs 

ELECTRICAL CHARACTERISTICS (Ta = 25 ° C) 
1. Base 2. Emitter 3. Collector II 

Characteristic .symbol Test Condition Min Max Unit 

Collector-Emitter Breakdown Voltage BVcrn le= 1 .OmA, ls=O 40 v 
Emitter-Base Breakdown Voltage BVEBO IE= 1 OOµA, lc=O 4 v 
Collector Cutoff Current lcso Vcs=30V, IE=O 100 nA 
DC Current Gain hFE VcE= 1 OV, lc=5.0mA 40 400 
Collector-Emitter Saturation Voltage VcE (sat) le= 1 OmA, 18 = 1.0mA 0.25 v 
Current Gain-Bandwidth Product · fr' lc=5.0mA, VcE= 1 OV 125 MHz 

f=1 OOMHz 
Output Capacitance Cob Vcs= 1 OV, IE=O 4.0 pF 

f=1 OOKHz 

Marking 
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· MMBTA92 PNP EPITAXIAL SILICON TRANSISTOR 

HIGH VOLTAGE TRANSISTOR 
SOT-23 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso -300 v 
Collector-Emitter Voltage VcEO -300 v 
Emitter-Base Voltage VEBO -5 v 
Collector Current le -500 mA 
Collector Dissipation Pc 350 mW 
Storage Temperature Tstg 150 oc 
Thermal Resistance Junction to Ambient Rth(j-a) 357 °C/W 

• Refer to MPSA92/93 for graphs 

1. Base 2. Emitter 3. Collector 

ELECTRICAL CHARACTERISTICS (Ta=25°C) 

Characteristic Symbol Test Condition Min Max Unit 

Collector-Base Breakdown Voltage BVcso lc=-100µA, IE=O -300 v 
*Collector-Emitter Breakdown Voltage BVcEO lc=-1mA, ls=O -300 v 

Emitter-Base Breakdown Voltage BVEBO IE= -1 OOµA, lc=O -5 v 
Collector Cutoff Current lcso Vcs=-200V, IE=O -0.25 µA 
Emitter Cutoff Current IEBO VsE= -3V, lc=O -0.1 µA 

* DC Current Gain hFE VcE=-10V, lc=-1mA 25 
VcE=-10V, lc=-10mA 40 
VcE=-10V, lc=-30mA 25 

*Collector-Emitter Saturation Voltage VcE (sat) lc=-20mA, ls=-2mA -0.5 v 
*Base-Emitter Saturation Voltage VsE (sat) lc=-20mA, l8 =-2mA -0.9 v 

Current Gain-Bandwidth Product fr VcE=-20V, lc=-10mA, f=100MHz 50 MHz 
Collector-Base Capacitance Ccb Vcs=-20V, li~=O, f=1 MHz 6 pF 

* Pulse Test: PW=300µs, Duty Cycle=2% 

Marking. 

=8SAMSUNG. 
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MMBTA93 PNP EPITAXIAL SILICON TRANSISTOR 

HIGH VOLTAGE TRANSISTOR 
SOT-23 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso -200 v 
Collector-Emitter Voltage Vern -200 v 
'Emitter-Base Voltage VEBO -5 v 
Collector Current le -500 mA 
Collector Dissipation Pc 350 mW 
Storage Temperature Tstg 150 oc 
Thermal Resistance Junction to Ambient Rthu-e1) 357 °C/W 

• Refer to MPSA92/93 for graphs 

ELECTRICAL CHARACTERISTICS (Ta=25°C) 
1. Base 2. Emitter 3. Collector II 

Characteristic Symbol Test Condition Min Max Unit 

Collector-Base Breakdown Voltage BVcso lc=-100µA, IE=O -200 v 
*Collector-Emitter Breakdown Voltage BVcrn lc=-1mA, 16 =0 -200 v 
Emitter-Base Breakdown Voltage BVEBO IE=-100µA, lc=O -5 v 
Collector Cutoff Current lcso Vcs= -160V, IE=O -0.25 µA 
Emitter Cutoff Current IEBO VsE= -3V, lc=O -0.1 µA 

* DC· Current Gain hFE VcE=-10V, lc=-1mA 25 
VcE=-10V, lc=-10mA 40 
VcE=-1 OV, lc=-30mA 25 

*Collector-Emitter Saturation Voltage VcE (sat) lc=-20mA, l6 =-2mA -0.5 v 
* Base-Emitter Saturation Voltage VsE (sat) lc=-20mA, 16 =-2mA -0.9 v 

Current Gain-Bandwidth Product fr VcE=-20V, lc=-10mA, f=100MHz 50 MHz 
Collector-Base Capacitance Ccb Vcs=-20V, IE=O, f=1MHz 8 pF 

* Pulse Test: PW=300µs, Duty Cycle=2% 

Marking 
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MMBTH10 NPN EPITAXIAl SILl~YRANSISTOR 

VHF/UHF TRANSISTOR 
SOT-23 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcoo 30 v 
Collector-Emitter Voltage Vcw 25 v 
Emitter-Base Voltage Veoo 3 v 

. Collector Dissipation Pc 350 mW 
Storage Temperature Tstg 150 oc 
Thermal Resistance Junction to Ambient Rth(j-a) 357 °C/W 

• Refer to MPSH10/11 for graphs 

ELECTRICAL CHARACTERISTICS (Ta= 25 ° C) 
1. Base 2. Emitter 3. Collector 

Characteristic Symbol Test Condition Min Max Unit 

Collector-Base Breakdown Voltage BVcso lc=100µA, le=O 30 v 
Collector-Emitter Breakdown Voltage BVceo le= 1 mA, ls=O 25 v 
Emitter-Base Breakdown Voltage BVeao IE=1 OµA, lc=O 3 v 
Collector Cutoff Current I coo Vcs=25V, IE=O 100 nA 
Emitter Cutoff Current leso VsE=2V, lc=O 100 nA 
DC Current Gain hFE VcE= 1 OV, lc=4mA 60 
Collector-Emitter Saturation Voltage VcE (sat) lc=4mA, ls=0.4mA 0.5 v 
Base-Emitter On Voltage VsE VcE=10V, lc=4mA 0.95 v 
Current Gain-Bandwidth Product fr Vee= 1 OV, lc=4mA, f= 1 OOMHz 650 MHz 
Collector-Base Capacitance Ccb Vcs= 1 OV, IE=O, f= 1 MHz 0.7 pF 
Common-Base Feedback Capacitance Crb Vcs=10V, IE=O, f=1MHz 0.65 pF 
Collector Base Time Constant Cc·rbb' Vcs=10V, lc=4mA, f=31.8MHz 9 ps 

Marking 

~ 
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MMBTH24 NPN EPITAXIAL SILICON TRANSISTOR 

VHF MIXER TRANSISTOR 
SOT-23 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 40 v 
Collector-Emitter Voltage VcEO 30 v 
Emitter-Base Voltage VEBO 4 v 
Collector Current le 100 mA 
Collector Dissipation Pc 350 mW 
Storage Temperature Tstg 150 oc 
Thermal Resistance Junction to Ambient Rth(j-a) 357 °C/W 

• Refer to MPSH24 tor graphs 

ELECTRICAL CHARACTERISTICS (Ta= 25 ° C) 
1. Base 2. Emitter 3. Collector II 

Characteristic Symbol Test Condition Min Typ Max Unit 

Collector-Base Breakdown Voltage BVcso le= 1 OOµA, IE=O 40 v 
Collector-Emitter Breakdown Voltage BVcEo le= 1 mA, ls=O 30 v 
Emitter-Base Breakdown Voltage BVEBO IE= 1 OµA, lc=O 4 v 
Collector Cutoff· Current lcso Vcs=15V, IE=O 50 nA 
DC Current Gain hFE VcE= 1 OV, lc=8mA 30 

*Current Gain-Bandwidth Product fr VcE=10V, lc=8mA 400 620 MHz 
f=100MHz 

Collector-Base Capacitance Ccb Vcs=10V, IE=O, f=1MHz 0.25 0.36 pF 
Conversion Gain (213MHz to 45MHz) CG lc;;::8mA, Vcc=20V 19 24 dB 

Oscillator Injection= 1 50mV 
(60MHz to 45MHz) 24 29 dB 

* Pulse Test: PW=300µs, Duty Cycle=2% 

Marking 

~ 
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NPN EPITAXIAL SILICON TRANSISTOR 

GENERAL PURPOSE TRANSISTOR 
• Collector-Emitter Voltage: VcEo =30V T0-92 

• Collector Dissipation: Pc (max)=625mW 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vceo 60 v 
Collector-Emitter Voltage Vceo 30 v 
Emitter-Base Voltage Veeo 5 v 
Collector Current le 600 mA 
Collector Dissipation Pc 625 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol 1 Test Conditions 

Collector-Base Breakdown Voltage BVceo le =10µA, le =0 
Collector-Emitter Breakdown Voltage BVceo lc=10mA, le=O 
Emitter-Base Breakdown Voltage BVeeo le =10µA, le =0 
Collector Cut-off Current lceo Vce=50V, le=O 
DC Current Gain hFe lc=0.1mA, Vce=10V 

le =1mA, Vee =10V 
lc=10mA, Vce=10V 

*le =150mA, Vee =10V 
*lc='500mA, Vce=10V 

*Collector-Emitter Saturation Voltage Vee (sat) le =150mA, le =15mA 
le ~500mA, le =50mA 

*Base-Emitter Saturation Voltage Vee (sat) le =150mA, le =15mA 
le =500mA, le =50mA 

Output Capacitance Cob Vce=10V, le=O, f=1MHz 
Current Gain Bandwidth Product fr 

Turn On Time ton 

Turn Off Time to ff 

*Pulse Test: Pulse Width=300µs, Duty Cycle=2% 
Also available as a PN2222 

=8SAMSUNG 
Electronics 

lc=20mA, Vce=20V 
f=100MHz 
Vee =30V, Vee =0.5V 
lc=150mA,le1=15mA 
Vcc=30V, lc=150mA 
le1 =1e2=15mA 

1. Emitter 2. Base 3. Collector 

Min Typ Max Unit 

60 v 
30 v 
5 v 

10 nA 
35 
50 
75 

100 300 
30 

0.4 v 
1.6 'I/ 
1.3 v 
2.6 v 

8 pF 
260 MHz 

35 ns 

285 ns 
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MPS2222 NPN EPITAXIAL SILICON TRANSISTOR 
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CURRENT GAIN-BANDWIDTH PRODUCT 
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MPS2222A NPN EPITAXIAL SILICON TRANSISTOR 

GENERAL PURPOSE TRANSISTOR 
• Collector-Emitter Voltage: VcEo =40V 
•Collector Dissipation: Pc (max)=625mW 

~-92 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 
L 

Collector-Base Voltage Vceo 75 v 
Collector-Emitter Voltage VcEo 40 v 
Emitter-Base Voltage VEeO 6 v 
Collector Current le 600 mA 
Collector Dissipation Pc 625 mW 

: Junction Temperature Tj 150 oc 

1 

Storage Temperature Tstg -55-150 oc 
L 

*Refer to MPS2222 for graphs 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 

l Characteristic Symbol 

I 
I Collector-Base Breakdown Voltage BVceo 
i Collector-Emitter Breakdown Voltage BVcEo 
I Emitter-Base Breakdown Voltage BVEeo 
I Collector Cut-off Current lceo 

Emitter Cutoff Current leeo 
DC Current Gain hFE 

•collector-Emitter Saturation Voltage Vee (sat) 

*Base-Emitter Saturation Voltage Vee (sat) 

Current Gain Bandwidth Product fr 

Output Capacitance Cob 
Turn On Time ton 

Turn Off Time to ff 

Noise Figure NF 

* Pulse Test: Pulse Width;:: 300'µS, Duty Cycle = 2% 
Also available as a PN2222A 

'"' :=cSAMSUNG 
11

• Electronics 

Test Conditions 

le =10µA, IE =0 
le =10mA, le =0 
le =10µA, le =0 
Vee =60V, le =0 
Vee =3V, le =0 
lc=0.1mA, Vce=10V 
le =1mA, Vee =10V 
lc=10mA, Vce=10V 

*le =150mA, Vee =10V 
*le =500mA, Vee =10V 
lc=150mA, le=15mA 
le =500mA, le =50mA 
le =150mA, le =15mA 
le =500mA, le =50mA 
lc=20mA, Vce=20V 
f=100MHz 
Vce=10V, le=O, f=1MHz 
Vee =30V, le =150mA 
le1 =15mA, Vee (off)=0.5V 
Vee =30V, le =150mA 
le1 =le2=15mA 
le= 100µA, V CE = 10V 
Rs =1KO, f=1KHz 

1. Emitter 2. Base 3. Collector 

Min lYP Max 

75 
40 

6 
0.01 

10 
35 

.50 
75 

100 300 
40 

0.3 
1 

0.6 1.2 
2 

300 

8 
35 

285 

4 

Unit 

v 
v 
v 
µA 
nA 

v 
v 
v 
v 

MHz 

pF 
ns 

ns 

dB 
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MPS2907 PNP EPITAXIAL SILICON TRANSISTOR 

GENERAL PURPOSE TRANSISITOR 
• Collector-Emitter Voltage: Vceo =40V 
•Collector Dissipation: Pc (max)=625mW 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vceo 60 v 
Collector-Emitter Voltage Vceo 40 v 
Emitter-Base Voltage Veeo 5 v 
Collector Current le 600 mA 
Collector Dissipation Pc 625 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol 

Collector-Base Breakdown Voltage BVceo 
*Collector-Emitter Breakdown Voltage BVceo 
Emitter-Base Breakdown Voltage BVeeo 
Collector Cut-off Current lceo 
DC Current Gain hFe 

*Collector-Emitter Saturation Voltage Vee (sat) 

*Base-Emitter Saturation Voltage Vee (sat) 

Output Capacitance Cob 

*Current Gain Bandwidth Product h 

Turn ·on Time ton 

Turn Off Time toll 

* Pulse Test: Pulse Width =300'µS, Duty Cycle= 2% 
Also available as a PN2907 

c8SAMSUNG 
Electronics 

Test Conditions 

le =10µA, le =0 
lc=10mA, le=O 
le=10µA, lc=O 
Vce=50V, le=O 
lc=0.1mA, Vce=10V 
le =1mA, Vee =10V 
le =10mA, Vee =10V 

*le =150mA, Vce.=10V 
*lc=500mA, Vce=10V 
lc=150mA, le=15mA 
le =500mA, le =50mA 
le =150mA, le =15mA 
le =500mA, le =50mA 
Vce=10V, le=O 
f=1MHz 
le =50mA, Vee =20V 
f=100MHz 
Vcc=30V, lc=150mA 
le1=15mA 
Vcc=6V, lc=150mA 
le1 =le2=15mA 

T0-92. 

1. Emitter 2. Base 3. Collector 

Min Typ Max Unit 

60 v 
40 v 

5 v 
20 nA 

35 
50 
75 

100 300 
30 

0.4 v 
1.6 v 
1.3 v 
2.6 v 

8 pF 

200 MHz 

45 ns 

100 ns 
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MP$2e07 PNP EPITAXIAL SILICON TRANSISTOR 
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MPS2907A PNP, EPITAXIAL SILICON TRAN$J..$.foR 

GENERAL PURPOSE TRANSISITOR 
• Collector-Emitter Voltage: Vceo =60V 
• Collector Dissipation: Pc (max)=625mW 

ABSOLUTE MAXIMUM RATINGS(Ta=25°C) 

T 
Characteristic Symbol Rating Unit 

Collector-Base Voltage Vceo 60 v 
Collector-Emitter Voltage VcEo 60 v 
Emitter-Base Voltage VEeo 5 v 
Collector Current le 600 mA 
Collector Dissipation Pc 625 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

• Refer to MPS2907 for graphs 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol 

Collector-Base Breakdown Voltage BVceo 
*Collector-Emitter Breakdown Voltage BVceo 
Emitter-Base Breakdown Voltage BVeeo 
Collector Cut-off Current lceo 
DC Current Gain hFE 

*Collector-Emitter Saturation Voltage VcE {sat) 

*Base-Emitter Saturation Voltage VeE {sat) 

Output Capacitance Cob 

*Current Gain Bandwidth Product fr 

Turn On Time ton 

I Turn Off Time to ff 

l 
*Pulse Test: Pulse Wfdth=300'µS, Duty Cycle=2% 

Also available as a PN2907A 

di SAMSUNG 
•• Electronics 

Test Conditions 

lc=10µA, le=O 
lc=10mA, le=O 
IE =10µA, le =0 
Vee =50V, IE =0 
le =0.1mA, VcE =10V 
le =1mA, Vee =10V 
lc;=10mA, VcE=10V 

*lc=150mA, VcE=10V 
*lc=500mA, Vce=10V 
lc=150mA, le=15mA 
le =500mA, le =50mA 
lc=150mA, le=15mA 
le =500mA, le =50mA 
Vee =10V, IE =0 
f=1MHz 
le =50mA, Vee =20V 
f=100MHz 
Vcc=30V, lc=150mA 
le1 =15mA 
Vcc=6V, lc=150mA 
le1 =le2=15mA 

T0-92 

1. Emitter 2. Base 3. Collector 

Min Typ Max Unit 

60 v 
60 v 

5 v 
10 nA 

75 
100 
100 I 100 300 
50 I 

0.4 v I 
1.6 v 
1.3 v 
2.6. v 

8 pF 

200 MHz 

45 ns 

100 ns 
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MPS3702' PNP EPITAXIAL SILICON TRANSISTOR 

AMPLIFIER TRANSISTOR 
• Collector-Emitter Voltage: Vceo =25V 
•Collector Dissipation: P~ (max)=625mW 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vceo 40 v 
Collector-Emitter Voltage Vceo 25 v 
Emitter-Base Voltage Veeo 5 v 

-Collector Current le 600 mA 
Collector Dissipation Pc 625 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Conditions 

Collector-Base Breakdown Voltage BVceo lc=100µA, le=O 
*Collector-Emitter Breakdown Voltage BVceo lc=10mA, le=O 
Emitter-Base Breakdown Voltage BVeeo le =100µA, le =0 
Collector Cut-off Current lceo Vce=20V, le=O 

Emitter Cut-off Current leeo Vee =3V, le =0 

*DC Current Gain hFE lc=50mA, Vce=5V 
*Collector-Emitter Saturation Voltage Vee (sat) le= 50mA, le= 5mA 
Output Capacitance Cob Vee =10V, le =0 

f=1MHz 
Current Gain Bandwidth Product fr le =50mA, Vee =5V 

f=20MHz 
• Base-Emitter On Voltage Vee (on) lc=50mA, Vce=5V 

* Pulse Test: Pulse Width ::;::300µs, Duty CY,_cle ;::20/o 

c8SAMSUNG 
~•--.a. ... --i .... IC'> 

T0-92 

1. Emitter 2. Base 3 Collector 

Min 'TYP Max Unit 

40 v 
25 v 

5 
100 nA 

100 nA 

60 300 
0.25 v 

12 pF 

100 MHz 

0.6 1 v 
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MPS3702 PNP EPITAXIAL SILICON TRANSISTOR 

BASE-EMITTER ON VOLTAGE DC CURRENT GAIN 
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MPS3783 PNP EPITAXIAL SILICON TRANSISTOR 

AMPLIFIER TRANSISTOR 
• Collector-Emitter Voltage: Vceo =30V T0-92 
• Collector Dissipation: Pc (max)=625mW 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vceo 50 v 
Collector-Emitter Voltage Vceo 30 v 
Emitter-Base Voltage Veeo 5 v 
Collector Current le 600 mA 
Collector Dissipation Pc 625 mW 
Junction Te'mperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

* Refer to MPS3702 for graphs 
1. Emitter 2. Base 3. Collector 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Conditions Min . Typ Max Unit 

Collector-Base Breakdown Voltage BVceo le =100µA, le =O 50 v 
*Collector-Emitter Breakdown Voltage BVceo lc=10mA, le=O 30 v 
Emitter-Base Breakdown Voltage BVeeo le =100µA, le =0 5 v 
Emitter Cut-off Current leeo Vee =3V, le =0 100 nA 
Collector Cut-off Current lceo Vce=20V, le=O 100 nA 

*DC Current Gain hFe lc=50mA, Vce=5V 30 150 
*Collector-Emitter Saturation Voltage Vce(sat) le= 50mA, le= 5mA 0.25 v 
Output Capacitance Cob· Vee =10V, le =0 12 pf 

f=1MHz 
Current Gain Bandwidth Product fr lc=50mA, Vce=5V 100 MHz 

f=20MHz l *Base-Emitter On Voltage Vee (on) lc=50mA, Vce=5V 0.6 1 v 

*Pulse Test: Pulse Width=300µs, Duty Cycle =2% 

=8SAMSUNG-
e1ectronics 
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MPS3704 NPN EPITAXIAL SILICON TRANSISTOR 

GENERAL PURPOSE TRANSISTOR 
• Collector-Emitter Voltage: V ceo =30V T0-92 
• Collector Dissipation: Pc (max)=625mW 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic ~ymbol Rating Unit 

Collector-Base Voltage Vceo 50 v 
Collector-Emitter Voltage Vceo 30 v 
Emitter-Base Voltage Veeo 5 v 
Collector Current le 600 mA 
Collector Dissipation Pc 625 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

• Refer to 2N4400 for graphs I 1 Emitter 2. Base 3. Collector 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Conditions Min Typ Max Unit 

Collector-Base Breakdown Voltage BVceo le =100µ.A, le =0 50 v 
*Collector-Emitter Breakdown Voltage BVceo lc=10mA, le=O 30 v 
Emitter-Base Breakdown Voltage BVeeo le =100µ.A, le =0 5 v 
Emitter Cut-off Current leeo Vee =3V, le =0 100 nA 
Collector Cut-off Current lceo Vce=20V, le=O 100 nA 

*DC Current Gain hFe lc=50mA, Vce=2V 100 300 
*Collector-Emitter Saturation Voltage Vee (sat) lc=100mA, le=5mA 0.6 v 
Output Capacitance Cob Vce=10V, le=O 12 pF 

f=1MHz 
Current Gain Bandwidth Product h lc=50mA, Vce=2V 100 MHz 

f=20MHz 
*Base-Emitter On Voltage Vee (on) lc=100mA, Vce=2V 0.5 1 v 

• Pulse Test: Pulse Width.:::300µs, Duty Cycle=2% 

c8SAMSUNG 
Electronics 
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MPS3705 NPN EPITAXIAL SILICON TRANS·ISTOR 

GENERAL PURPOSE TRANSISTOR 
• Collector-Emitter Voltage: V cEo =30V 
•Collector Dissipation: Pc (max)=625mW 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 50 v 
Collector-Emitter Voltage VcEo 30 v 
Emitter-Base Voltage VEBO 5 v 
Collector Current le 600 mA 
Collector Dissipation Pc 625 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

• Refer to 2N4400 for graphs 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Conditions 

Collector-Base Breakdown Voltage BVcso le =100µA, IE =0 
*Collector-Emitter Breakdown Voltage BVcEo lc=10mA, ls=O 
Emitter-Base Breakdown Voltage BVEBO IE =100µA, le =0 
Emitter Cut-off Cur.rent IEBO VsE =3V, le =0 
Collector Cut-off Current lcso Vcs=20V, IE=O 

*DC Current Gain hFE lc=50mA, VcE=2V 
*Collector-Emitter Saturation Voltage VcE(sat) le =100mA, Is =5mA 
Output Capacitance Cob Vcs=10V, IE=O 

f=1MHz 
Current Gain Bandwidth Product · fr lc=50mA, VcE=2V 

f=20MHz 
*Base-Emitter On Voltage VsE {on) lc=100mA, VcE=2V 

* Pulse Test: Pulse Width= 300µs, Duty Cycle= 2% 

=ii SAMSUNG 
Electronics 

T0-92 

1. Emitter 2. Base 3. Collector 

Min Typ Max Unit 

50 v 
30 v 

5 v 
100 nA 
100 nA 

50 150 
0.8 v 
12 pF 

100 MHz 

0.5 1 v 
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MPS3706 NPN EPITAXIAL SILICON TRANSISTOR 

GENERAL PURPOSE TRANSISTOR 
• Collector-Emitter Voltage: Vceo =20V T0-92 
• Collector Dissipation: Pc (max)=625mW 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcao 40 v 
Collector-Emitter Voltage Vceo 20 v 
Emitter-Base Voltage Veao 5 v 
Collector Current le 600 mA 
Collector Dissipation Pc 625 mW 
Junction Temperature TJ 150 oc 
Storage Temperature Tstg -55-150 oc 

• Refer to 2N4400 for graphs 
1. Emitter 2. Base 3. Collector II 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Conditions Min Typ Max Unit 

Collector-Base Breakdown Voltage BVcao le =100µA, le =0 40 v 
*Collector-Emitter Breakdown Voltage -BVceo lc=10mA, la=O ~o v 
Emitter-Base Breakdown Voltage BVeao le =100µA, le =0 5 v 
Emitter Cut-off Current IEBo Vae=3V, lc=O 100 nA 
Collector Cut-off Current lcao Vea =20V, le =0 100 nA 

*DC Current Gain hFe le =50mA, Vee =2V 30 600 
*Collector-Emitter Saturation Voltage VcE (sat) lc=100mA, 1a=5mA 1 v 
Output Capacitance Cob Vea =10V, le =0 12 pF 

f=1MHz 
Current Gain Bandwidth Product h lc=50mA, VcE=2V 100 MHz 

f=20MHz 
·Base-Emitter On Voltage Vae (on) le =100mA, Vee =2V 0.5 1 v 

*Pulse Test: Pulse Width=300µs, Duty Cycle=2% 

c8SAMSUNG 
Electronics 
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I'. PNP EPITAXIAL SILICON .TRANSISTOR 

AMPLIFIER TRANSISTOR 
• Collector-Emitter Voltage: VcEo =60V T0-92 
• Collector Dissipation: Pc (max)=625mW 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Character.istic Symbol Rating Unit 

Collector-Base Voltage Vcso 60 v 
Collector-Emitter Voltage VcEo 60 v 
Collector-Emitter Voltage VcEs 60 v 
Emitter-Base Voltage VEBO 5 v 
Collector Dissipation Pc 625 mW 
Junction Temperature Ti 150 oc 
Storage Temperature Tstg -55-150 oc 

1. Emitter 2. Base 3. Collector 

ELECTRICAL CHARACTERISTICS (Ta =~5°C) 

Characteristic Symbol Test Conditions· Min Typ Max Unit 

Collector-Base Breakdown Voltage BVeeo le =10µA, Is =0 60 v 
*Collector-Emitter Sustaining Voltage BVcEo(sus) le =5mA, le =0 60 v 
Collector-Emitter Breakdown Voltage BVcEs lc=10µA, VeE=O 60 v 
Emitter-Base Breakdown Voltage BVEeO IE =10µA, le =0 5 v 
Collector Cut-off Current lceo Vce=40V, fE=O 10 nA 
Emitter Cut-off Current IEeo VsE =3V, le =0 20 nA 
DC Current Gain hFE lc=100µA, VeE=5V 100 300 

lc=1mA, VcE=5V 100 
le,.,;10mA, VeE=5V 100 

*Collector-Emitter Saturation Voltage VcE(sat) le= 1 OmA, le= 0.5mA 0.25 v 
*Base-Emitter Saturation Voltage VeE (sat) le =10mA, le =0.5mA 0.9 v 
Output Capacitance · Cob Vce=5V, IE=O 6 pF 

f=1MHz 
Noise Figure NF lc=201iA, VcE=5V 3 dB 

Rs=10KQ, f=1 KHz 
le =250µA, VcE =5V 3 dB 
Rs=1KQ, f=1KHz 

*Pulse Test: Pulse Width=300µs,Duty Cycle=2% 

c8SAMSUNG 
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MPS4250 PNP EPITAXIAL SILICON TRANSISTOR 

AMPLIFIER TRANSISTOR 
• Collector-Emitter Voltage: Vceo =40V 

T0-92 

• Collector Dissipation: Pc (max)=625mW 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 40 v 
Collector-Emitter Voltage Vceo 40 v 
Collector-Emitter Voltage 

I 
Vces 40 v 

Emitter-Base Voltage Veso 5 I v 
Collector Dissipation Pc 625 

I 
mW 

Junction Temperature Ti 150 oc 
Storage Temperature Tstg -55-150 oc 

1. Emitter 2. Base 3. Collector II 
ELECTRICAL CHARACTERISTICS (Ta =25°C) 

I 
Characteristic Symbol Test Conditions Min Typ Max Unit 

Collector-Base Breakdown Voltage BVcso le =10µA, le =0 40 v 
*Collector-Emitter Sustaining Voltage BVceo(sus) le =5mA, Is =0 40 v 
Collector-Emitter Breakdown Voltage BVces le =5mA, Vse =0 40 v 
Emitter-Base Breakdown Voltage BVeso le=10µA, lc=O 5 v 
Collector Cut-off Current leso Ves =50V, le =0 10 nA 
Emitter Cut-off Current leso Vse =3V, le =0 20 nA 
DC Current Gain hFe le =100µA, Vee =5V 250 700 

le=1mA, Vee=5V 250 
lc=10mA, Vce=5V 250 

*Collector-Emitter Saturation Voltage Vee(sat) le= 1 OmA, Is== 0.5mA 0.25 v 
*Base-Emitter Saturation Voltage Vse (sat) lc=10mA, ls=0.5mA 0.9 v 
Output Capacitance Cob Ves =5V, le =0 6 pF 

f=1MHz 
Noise Figure NF lc=20µA, Vce=5V 2 dB 

Rs =10KO, f=1KHz 
le ==250µA, Vee =5V 2 dB 
Rs =1KO, f==1KHz 

*Pulse Test: Pulse Width= 300µs,Duty Cycle=2% 

c8SAMSUNG 
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MP~4,250A PNP EPITAXIAL SILICON TRANSISTOR 

AMPLIFIER TRANSISTOR 
• Collector-Emitter Voltage: Vceo =60V T0-92 

• Collector Dissipation: Pc (max)=625mW 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 60 v 
Collector-Emitter Voltage Vern 60 v 
Collector-Emitter Voltage VcEs 60 v 
Emitter-Base Voltage VEBO 5 v 
Collector Dissipation 

1 
Pc 625 mW 

Junction Temperature Ti 150 oc 
Storage Temperature Tstg -55-150 oc 

1. Emitter 2. Base 3. Collector 

ELECTRICAL CHARACTERISTICS (Ta=25°C) 

Characteristic Symbol Test Conditions Min Typ Max Unit 

Collector-Base Breakdown Voltage BVcso · le =10µA, IE =0 60 v 
*Collector~Emitter Sustaining Voltage BVeEo (sus) le=5mA, ls=O 60 v 
Collector-Emitter Breakdown Voltage BVeEs le=5mA, Vei:=O 60 v 
Emitter-Base Breakdown Voltage BVEeo IE =10µA, le =0 5 v 
Collector Cut-off Current leeo Vee =40V, IE =0 10 nA 
Emitter Cut-off Current IEeO VeE =3V, le =0 20 nA 
DC Current Gain hFE le =100µA, VeE =5V 250 700 
Collector-Emitter Saturation Voltage Vee( sat) le =10mA, le =0.5mA 0.25 v 

*Base-Emitter Saturation Voltage Vee (sat) le =10mA, le =0.5mA 0.9 v 
Output Capacitance Cob Vce=5V, IE=O 6 pF 

f=1MHz 
Noise Figure NF le=20µA, VcE=5V ·2 dB 

Rs =10KO, f'71KHz 
le =250µA, VeE =5V 2 dB 
Rs=1KO, f=1KHz 

*Pulse Test: Pulse Width= 300µS, Duty Cycle= 2 % 

=8SAMSUNG 
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MPS5172 NPN EPITAXIAL SILICON TRANSISTOR 

AMPLIFIER TRANSISTOR 
• Collector-Emitter Voltage: VcEo =25V T0-92 

• Collector Dissipation: Pc (max)=625mW 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 25 v 
Collector-Emitter Voltage VcEo 25 v 
Emitter-Base Voltage VEso 5 v 
Collector Current le 100 mA 
Collector Dissipation Pc 625 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

• Refer to MPSA10 for graphs 1. Emitter 2. Base 3. Collector I 
ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Conditions Min Typ Max Unit 

Collector-Emitter Breakdown Voltage BVeEo le =10mA, Is =0 25 v 
Collector Cut-off Current leso Yes =25V, IE =0 100 nA 
Collector Cut-off Current leES VcE =25V, VsE =0 100 nA 
Emitter Cut-off Curreflt IEsO VsE =5V, le =0 100 nA 

*DC Current Gain hFE le =10mA, VeE =10V 100 500 
Collector-Emitter Saturation Voltage VeE(sat) le =10mA, Is =1mA 0.25 v 
Base-Emitter Saturation Voltage VsE (sat-) le =1.0mA, Is =1mA 0.75 v 
Current Gain Bandwidth Product fr le =2mA, Ver: =5V 120 MHz 

Base Emitter On Voltage VsE(on) le =10mA, VcE =10V 0.5 1.2 v 

"' Pulse Test: Pulse Width= 300µs, Duty Cycle =2% 

=8SAMSUNG 
Electronic!': 

625 



NPN EPITAXIAL SILICON TRANSISTOR 

HIGH FREQUENCY TRANSISTOR 
T0-92 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 20 v 
Coliector-Emitter Voltage VcEO 12 v 
Emitter-Base Voltage VEBO 2.5 v 
Collector Current le 50 mA 
Collector Dissipation (Ta=25°C) Pc 200 mW 

Derate above 2 5 ° C 1.14 mW/°C 
Collector Dissipation (Tc=25°C) Pc 300 mW 

Derate above 2 5 ° C 1.71 mW/°C 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55rv150 oc 

1. Emitter 2. Base 3. Collector 

ELECTRICAL CHARACTERISTICS (Ta=25°C) 

Characteri"stic 

Collector Emitter Sustaining Voltage 
Collector Base Breakdown Voltage 
Emitter Base Breakdown Voltage 
Collector Cutoff Current 

DC Current Gain 
Collector-Emitter Saturation Voltage 
Base-Emitter Saturation Voltage 
Current Gain Bandwidth Product 
Collector Base Capacitance 
Small Signal· Current Gain 
Collector Base Time Constant 
Noise Figure 

Common Emitter Amplifier Power Gain 

.CJ -cSAMSUNG 
Electrnnici:: 

Symbol Test Condition 

VcEO (sus) lc=3mA, ls=O 
BVcso lc=0.001 mA, IE=O 
BVEBO IE=0.01 mA, lc=O 
lcso Vcs= 15V, IE=O 

Vcs=15V, IE=O, Ta=150°C 
hFE VcE= 1 V, lc=3mA 
VcE (sat) lc=1 OmA, ls=1 mA 
VsE (sat) lc=10mA, ls=1mA 
h VcE=6V, lc=5mA, f= 1 OOMHz 
Ccb I Vc8 =1 OV, IE=O, f=0.1 to 1 MHz 
hfe VcE=6V, lc=2mA, f=1 KHz 
Cc rbb Vcs=6V, IE=2mA, f=31.9MHz 
NF VcE=6V, le= 1.5mA, f=200MHz 

Rs=500 
Gpe VcE=6V, lc=5mA, f=200MHz 

Min Max 

12 
20 

2.5 
0.02 

1 
25 250 

0.4 
1 

900 2000 
1 

25 300 
3 14 

4.5 

15 

Unit 

v 
v 
v 

µ.A 
µ.A 

v 
v 

MHz 

I pF 
I 

ps 
dB 

dB 
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MPS6513 NPN EPITAXIAL SILICON TRANSISTOR 

AMPLIFIER TRANSISTOR 
• Collector-Emitter Voltage: Vceo =30V T0-92 

• Collector Dissipation: Pc {max)=625mW 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Rating Unit 

Collector-Emitter Voltage Vceo 30 v 
Collector-Base Voltage Vcso 40 v 
Emitter-Base Voltage Veso 4 v 
Collector Current le 100 mA 
Collector Dissipation Pc 625 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

•Refer to 2N3904 for graphs 1. Emitter 2. Base 3. Collector II 
ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test .Conditions Min Typ Max Unit 

Collector-Emitter Breakdown Voltage BVceo le =500µA, Is =0 30 v 
Emitter-Base Breakdown Voltage BVeso le =10µA, le =0 4 v 
Collector Cut-off Current lcso Vee =30V, le =O 50 nA 
DC Current Gain hFe lc=2mA, Vce=10V 90 180 

*lc=100mA, Vce=10V 60 
Collector-Emitter Saturation Voltage Vee( sat) le =50mA, Is =5mA 0.5 v 
Output Capacitance Cob Vcs=10V, le=O 3.5 pF 

f=100KHz 

*Pulse Test: Pulse Width=300µs, Duty Cycle =20/o 

c8SAMSUNG 
l=l.,.t'trnnil'C> ' 
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MPS6517 PNP EPITAXIAL SILICON TRANSISTOR 

AMPLIFIER TRANSISTOR 
• Collector-Emitter Voltage: Vceo =40V T0-92 
• Collector Dissipation: Pc (max)=625mW 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Rating Unit 

Collector-Emitter Voltage VcEo 40 v 
Collector-Base Voltage Vceo 40 v 
Emitter-Base Voltage VEeo 4 v 
Collector Current le 100 mA 
Collector Dissipation Pc 625 .mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150. oc 

• Refer to 2N3906 for graphs 
1. Emitter 2. Base 3. Collector 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Conditions Min Typ Max Unit 

Collector-Emitter Breakdown Voltage BVcEo le =500µA, le =0 40 v 
Emitter-Base Breakdown Voltage BVEeo IE =10µA, le =0 4 v 
Collector Cut-off Current lceo Vee =30V, IE =0 50 nA 
DC Current Gain hFE le =2mA, VcE =10V 90 180 

*le =100mA, VcE =10V 60 
Collector-Emitter Saturation voltage VcE (sat) le =50mA, le =5mA 0.5 v 
Output Capacitance Cob Vee =10V, IE =0 3.5 pF 

f=100KHz I 

J 
*Pulse Test: Pulse Width= 300µs, Duty Cycle= 2% 

c8SAMSUNG 
Electronics 
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MPS6520 NPN EPITAXIAL SILICON TRANSISTOR 

AMPLIFIER TRANSISTOR 
• Collector-Emitter Voltage: Vceo =25V T0-92 

• Collector Dissipation: Pc (max)=625mW 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

i 

Characteristic Symbol 
l 

Rating Unit 

Collector-Base Voltage Vcso 40 v 
Collector-Emitter Voltage VcEo 25 v 
Emitter-Base Voltage VEBo 4 v 
Collector Current le 100 mA 
Collector Dissipation Pc 625 

I 
mW 

Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

* Refer to 2N3904 for graphs 
1. Emitter 2. Base 3. Collector II 

ELECTRICAL CHARACTERISTICS (Ta=25°C) 

Characteristic Symbol Test Conditions Min Typ Max Unit 

Collector-Emitter Breakdown Voltage BVcEo le =0.5mA, Is =0 25 I v 
Emitter-Base Breakdown Voltage BVEBO IE =10µA, le =O 4 v 
Collector Cut-off Current lcso Vcs =30V, IE =0·· 50 nA 

Vcs =20V, IE =0 50 nA 
DC Current Gain hFE le =100µA, VcE =10V 100 

lc=2mA, VcE=10V 200 400 
Collector-Emitter Saturation Voltage VcE (sat) lc=50mA, ls=5mA 0.5 v 
Output Capacitance Cob Vcs =10V, IE =0 3.5 pF 

f=100KHz 
Noise Figure NF le =10µA, VcE =5V 3 dB 

Rs=10KO 
f=10Hz to 10KHz 

c8SAMSUNG 
Electronics 
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MPS6521 NPN EPITAXIAL SILICON TRANSISTOR 

AMPLIFIER TRANSISTOR 
• Collector-Emitter Voltage: Vceo =25V T0-92 

• Collector Dissipation: Pc (max}=625mW 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 40 v 
Collector-Emitter Voltage Vceo 25 v 
Emitter-Base Voltage Veso 4 v 
Collector Current le 100 mA 
Collector Dissipation Pc 625 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

* Refer to 2N3904 for graphs 
1. Emitter 2. Base 3. Collector 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Conditions Min Typ Max Unit 

Collector-Emitter Breakdown Voltage BVceo lc=0.5mA, ls=O 25 v 
Emitter-Base Breakdown Voltage BVeso le =10µA, le =0 4 v 
Collector Cut-off Current lcso Vcs=30V, le=O 50 nA 

Vcs =20V, le =0 50 nA 
DC Current Gain hFe lc=100µA, Vce=10V 150 

le =.2mA, Vee =10V 300 600 
Collector-Emitter Saturation Voltage Vee (sat) le =50mA, Is =5mA 0.5 v 
Output Capacitance Cob Vcs =10V, le =0 3.5 pF 

f=100KHz 

Noise Figure NF lc=10µA, Vce=5V 3 dB 
Rs=10KO 

f=10Hz to 10KHz 

c8 SA9\llSUNG 
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MPS6522 PNP EPITAXIAL SILICON TRANS1sroR 

AMPLIFIER TRANSISTOR 
• Collector-Emitter Voltage: Vceo =25V 
•Collector Dissipation: Pc (max)=625mW 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 25 v 
Collector-Emitter Voltage Vceo 25 v 
Emitter-Base Voltage VEBO 4 v 
Collector Current le 100 mA 
Collector Dissipation Pc 

I 625 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

* Refer to 2N3906 for waphs 

ELECTRICAL CHARACTERISTICS (Ta=25°C) 

Characteristic Symbol Test Conditions 

Collector-Emitter Breakdown Voltage BVcEo le =0.5mA, 18 =0 
Emitter-Base Breakdown Voltage BVEBo IE =10µA, le =0 
Collector Cut-off Current lcso Vcs =30V, IE =0 

Vcs =20V, IE =0 
DC Current Gain hFE le =100µA, VcE =10V 

le =2mA, VcE =10V 
Collector-Emitter. Saturation Voltage VcE (sat) le =50mA, 18 =5mA 

T0-92 

1. Emitter 2. Base 3. Collector 

Min Typ Max 

25 
4 

50 
50 

100 

200 400 

0.5 
Output Capacitance Cob Vcs =10V,IE =0, f=100KHz 3.5 
Noise Figure NF le =10µA, VcE =5V 3 

R8 =10K!J 
f=10Hz to 10KHz 

c8sAftnSUNG 
Electronics 

Unit 

v 
v 
nA 
nA 

v 
pF 
dB 
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MPS6523 PNP EPITAXIAL SILICON TRANSISTOR 

AMPLIFIER TRANSISTOR 
•. Collector-Emitter Voltage: V ceo = 25V T0-92 
• Collector Dissipation: Pc (max}=625mW 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 25 v 
Collector-Emitter Voltage Vceo 25 v 
Emitter-Base Voltage Veso 4 v 
Collector Current le 100 mA 
Collector Dissipation Pc 625 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

• Refer to 2N3906 for graphs 
1. Emitter 2. Base 3. Collector 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Conditions Min Typ Max Unit 

Collector-Emitter Breakdown Voltage BVceo le =0.5mA, Is =0 25 v 
Emitter-Base Breakdown Voltage BVeso le =10µA, le =0 4 v 
Collector Cut-off Current lc~o Vcs=30V, le=O 50 nA 

Vea =20V, le =0 50 nA 
DC Current Gain hFe le =100µA, Vee =10V 150 

le =2mA, Vee =10V 300 600 
Collector-Emitter Saturation Voltage Vee (sat) le =50mA, Is =5mA 0.5 v 
Output Capacitance . Cob Vea =10V, le =0 

I 
3.5 pf 

f=:=100KHz 
Noise Figure NF lc=10µA, Vce=5V 3 dB 

Rs=10KO 
f=10Hz to 10KHz 

c8SAMSUNG 
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MPS6560 NPN EPITAXIAL SILICON TRANSISTOR 

AUDIO TRANSISTOR 
• Collector-Emitter Voltage: Vceo =25V 

T0-92 

• Collector Dissipation: Pc (max)=625mW 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Rating l,lnit 

Collector-Base Voltage Vceo 25 v 
Collector-Emitter Voltage Vceo 25 v 
Emitter-Base Voltage VEBO 5 v 
Collector Current le 500 mA 
Collector Dissipation Pc 625 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

1. Emitter 2. Base 3. Collector II 
ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Conditions Min Typ Max Unit 

*Collector-Emitter Breakdown Voltage BVceo lc=10mA, ls=O 25 v 
Collector-Base Breakdown Voltage BVceo le =100µA, le =0 25 v 
Emitter-Base Breakdown Voltage BVeeo le =100µA, le =0 5 v 
Collector Cut-off Current lceo Vce=25V, ls=O 100 nA 
Collector Cut-off Current lcso Vce=20V, le=O 100 nA 
Emitter Cut-off Current leso VEe=4V, lc=O 100 nA 

*DC Durrent Gain hFE le= 10mA, VcE = 1V 35 
lc=100mA, VcE=1V 50 
le;=500mA, VcE=1V 50 200 

*Collector-Emitter Saturation Voltage VcE (sat) le =500mA, Is =50mA 0.5 v 
Current Gain Bandwidth Product fr lc=10mA, VcE=10V 60 MHz 

f=30MHz 
*Base-Emitter On Voltage VeE (on) lc=500mA, VcE=1V 1.2 v 
Output Capacitance Cob Vee =10V, IE =0 30 pf 

f=100KHz 

* Pulse Test: Pulse Width = -300µs, Duty Cycle = 2% 

=8SAMSUNG 
Electrol')ips,. . 

633 



MPS6562 PNP EPITAXIAL SILICON TRANSISTOR 

AUDIO TRANSISTOR 
• Collector-Emitter Voltage: VcEo =25V T0-92 

• Collector Dissipation: Pc (max)=625mW 
• Complement to MPS6560 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 25 v 
Collector-Emitter Voltage Vceo 25 v 
Emitter-Base Voltage Veso 5 v 
Collector Current le 500 mA 
Collector Dissipation Pc 625 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

1. Emitter 2. Base 3. Collector 

ELECJ"RICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Conditions Min Typ Max Unit 

*Collector-Emitter Breakdown Voltage BVceo lc=10mA, ls=O 25 v 
Collector-Base Breakdown Voltage BVcso le =100µA, le =0 25 v 
Emitter-Base Breakdown Voltage BVeso le'=100µA, le =0 5 v 
Collector Cut-off Current lceo Vce=25V, ls=O 100 nA 
Collector Cut-off Current lcso Vcs=20V, le=O 100 nA 
Emitter Cut-off Current leso Ves =4V, le =0 100 nA 

*DC Durrant Gain hFe lc=10mA, Vce=1V 35 
lc=100mA, Vce=1V 50 
lc=500mA, VcE=1V 50 200 

*Collector-Emitter Saturation Voltage Vee (sat) le =500mA, la =50mA 0.5 v 
Current Gain Bandwidth Product h lc=10mA, Vce=10V 60 MHz 

f=30MHz 
*Base-Emitter On Voltage Vse (on) lc=500mA, Vce=1V 1.2 v 
Output Capacitance Cob Vcs =10V, le =0 30 pF 

f=100KHz 

* Pulse Test: Width = 300µs, Duty Cycle ;::: 2% 

di SAMSUNG 
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MPS6601 NPN EPITAXIAL SILICON TRANSISTOR 

AMPLIFIER TRANSISTOR 
• Collector-Emitter Voltage: VcEo =25V 
•Collector Dissipation: Pc (max)=625mW 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vceo 25 v 
Collector-Emitter Voltage VcEo 25 v 
Emitter-Base Voltage VEeo 4 v 
Collector Current le 1000 mA 
Collector Dissipation Pc 625 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

ELECTRICAL CHARACTERISTICS (Ta=25°C) 

Characteristic Symbol Test Conditions 

Collector-Emitter Breakdown Voltage BVcEo lc=1mA, le=O 
Collector-Base Breakdown Voltage BVcso le =100µA, IE =0 
Emitter Base Breakdown Voltage BVEeo IE =10µA, le =0 
Collector Cut-off Current lcEO VcE=25V, le=O 
Collector Cut-off Current lceo Vee =25V, IE =0 
DC Current Gain hFE lc=100mA, VcE=1V 

lc=500mA, VcE=1V 
lc=1000mA, VcE=1V 

T0-92 

1. Emitter 2. Base 3. Collector 

Min Typ Max 

25 
25 

4 
100 
100 

50 
50 
30 

Collector-Emitter Saturation Voltage VcE(sat) lc=1000mA, le=100mA 0.6 
Current Gain Bandwidth Product · fr lc=50mA, VcE=10V 100 

f=30MHz 
Output Capacitance Cob Vee =10V, IE =0 30 

f=100KHz 

c8SAMSUNG 
Electronics 

Unit 

v 
v 
v 
nA 
nA 

v 
MHz 

pF 
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MPS6601 NPN EPITAXIAL SILICON TRANSISTOR 

DC CURRENT GAIN 
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MPS6602 NPN EPITAXIAL SILICON TRANSISTOR 

AMPLIFIER TRANSISTOR 
• Collector-Emitter Voltage: VcEo =40V T0-92 

• Collector Dissipation: Pc (max)=625mW 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcao 30 v 
Collector-Emitter Voltage VcEo 40 v 
Emitter-Base Voltage VEao 4 v 
Collector Current le 1000 mA 
Collector Dissipation Pc 625 mW 
Junction Temperature TJ 150 oc 
Storage Temperature Tstg -55-150 oc 

• Refer to MPS6601 for graphs 
1. Emitter 2. Base 3. Collector I 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Conditions Min Typ Max Unit 

Collector-Emitter Breakdown Voltage BVcEo lc=1mA, la=O 40 v 
Collector-Base Breakdown Voltage BVcao le =100µA, IE =0 40 v 
Emitter-Base Breakdown Voltage BVEaO IE =10µA, le =0 4 v 
Collector Cut-off Current lcEO VcE =30V, la =0 100 nA 
Collector Cut-off Current lcao Vea =30V, IE =0 100 nA 
DC Durrent Gain hFE lc=100mA, VcE=1V 50 

le =500mA, VeE =1V 50 
le=1000mA, VeE=1V 30 

! Collector-Emitter Saturation Voltage VeE (sat) le =1000mA, la =100mA 0.6 v 
Current Gain Bandwidth Product. h le=50mA, VeE=10V 100 MHz 

i 
f=30MHz l Output Capacitance Cob Vea =10V, IE =0 30 pF 
f=100KHz 

=8SAMSUNG 
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MPS6651 PNP EPITAXIAL SILICON TRANSISTOR 

AMPLIFIER TRANSISTOR 
• Collector-Emitter Voltage: Vceo =25V 

T0-92 

• Collector Dissipation: Pc {max)=625mW 

'ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Rating Unit 

Collector-Emitter Voltage Vceo 25 v 
Collector-Base Voltage Vcso 25 v 
Emitter-Base Voltage Veso 4 v 
Collector Current le 1 A 
Collector Dissipation Pc 625 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

1. Emitter 2. Base 3. Collector 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Conditions Min Typ Max Unit 

Collector-Emitter Breakdown Voltage BVceo lc=1mA, ls=O 25 v 
Collector-Base Breakdown Voltage BVcso le =100µA, le =0 25 v 
Emitter-Base Breakdown Voltage BVeso le =10µA, le =O 4 v 
Collector Cut-off Current lcso Vcs =25V, le =0 100 nA 

Collector Cut-off Current lceo Vee =25V, Is =0 100 nA 

DC Current Gain hFe lc=100mA, Vce=1V 50 
lc=500mA, Vce=1V 50 
lc=1A, Vce=1V 30 

Collector-Emitter Saturation Voltage Vee (sat) le= 1A, Is= 100mA 0.6 v 
Output Capacitance Cob Vcs=10V, le=O 30 pF 

f=100KHz 
Base-Emitter On Voltage Vse (on) lc=500mA, Vce=1V 1.2 v 
Current Gain Bandwidth Product fr lc=50mA, Vce=10V 100 MHz 

f=30MHz 
Turn On Time ton Vcc=40V, lc=500mA 55 ns 

ls1 =50mA 
Turn Off Time to ff Vcc=40V, lc=500mA 300 ns 

ls1 =50mA 

:iSSAMSUNG 
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MPS6651 PNP EPITAXIAL SILICON TRANSISTOR 

DC CURRENT GAIN CURRENT GAIN BANDWIDTH PRODUCT 
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MPS8097 NPN EPITAXIAL SILICON TRANSISTOR 

AMPLIFIER TRANSISTOR 
• Collector-Emitter Voltage: V ceo =40V T0-92 

• Collector Dissipation: P~ (max)=625mW 

ABSOLUTE MAXIMUM RATINGS {Ta =25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vceo 60 v 
Collector-Emitter Voltage Vceo 40 v 
Emitter-Base Voltage Veeo 6 v 
Collector Current le 200 mA 
Collector Dissipation Pc 625 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

• Refer to 2N5088 for graphs 
1. Emitter 2. Base 3. Collector 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Conditions Min Typ ·Max Unit 

*Collector-Emitter Breakdown Voltage BVe~o le =10mA, Is =0 40 v 
Collector Cut-off Current leso Vcs=40V, le=O 30 nA 

Vee =60V, le =0 10 µA 
Emitter Cut-off Current leso Vse=6V, lc=O 20 nA 

*DC Current Gain hFE le =100µA, Vee =5V 250 700 
Output Capacitance Cob Vee =5V, le =0 1 4 pF 

f=1MHz 
*Base-Emitter On Voltage Vee (on) le =100µA, Vee =5V 0.45 0.65 v 
Noise Figure NF le =.100µA, Vee =5V 2 dB 

Rs =10KQ, f=10Hz 

• Pulse Test: Pulse Width= 300µs, Duty Cycle = 20/o 

c8SAMSUNG 
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MPS8098 NPN EPITAXIAL SILICON TRANSISTOR 

AMPLIFIER TRANSISTOR 
• Collector-Emitter Voltage: Vceo =60V T0-92 
• Collector Dissipation: Pc (max)=625mW 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vceo 60 v 
Collector-Emitter Voltage VcEo 60 v 
Emitter-Base Voltage VEBO 6 v 
Collector Current le 500 mA 
Collector Dissipation Pc 625 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

1. Emitter 2. Base 3. Collector I 
ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Conditions Min '!YP Max Unit 

Collector-Base Breakdown Voltage BVceo le =100µA, IE =0 60 v 
*Collector-Emitter Breakdown Voltage BVcEo lc=10mA, le=O 60 v 
Emitter-Base Breakdown Voltage BVEBO IE =10µA, le =0 6 v 
Collector Cut-off Current lcEO VcE=60V, le=O 100 nA 
Collector Cut-off Current lceo Vce=60V, IE=O 100 nA 
Emitter Cut-off Current IEBO VEe=6V, lc=O 100 nA 

*DC Current Gain hFE lc=1mA, VcE=5V 100 300 
lc=10mA, VcE=5V 100 
lc=100mA, VcE=5V 75 

*Collector-Emitter Saturation Voltage VcE (sat) le =100mA, le =5mA 0.4 v 
lc=100mA, le=10mA 0.3 v 

Output Capacitance Cob Vce=5V, IE=O 6 pF 
f=1MHz 

Current Gain Bandwidth Product fr lc=10mA, VcE=5V 150 MHz 
f=100MHz 

*Base-Emitter On Voltage VeE(on) lc=1mA, VcE=5V 0.5 0.7 v 

* Pulse Test: Pulse Width ::::300µs, Duty Cycle =2% 

=8SAMSUNG 
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MPS8098::·A.r NPN EPITAXIAL SILICON TRANSISTOR 
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MPS8099 NPN EPITAXIAL SILICON TRANSISTOR 

AMPLIFIER TRANSISTOR 
• Collector-Emitter Voltage: VcEo =80V T0-92 
• Collector Dissipation: Pc (max)=625mW 

ABSOLUTE MAXIMUM RATINGS {Ta =25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 80 v 
Collector-Emitter Voltage VcEo 80 v 
Emitter-Base Voltage VEBO 6 v 
Collector Current le 500 mA 
Collector Dissipation Pc 625 mW 
Junction Temperature TJ 150 oc 
Storage Temperature Tstg -55-150 oc 

• Refer to MPS8098 for graphs 
1. Emitter 2. Base 3. Collector II 

ELECTRICAL CHARACTERISTICS {Ta =25°C) 

Characteristic Symbol Test Conditions Min Typ Max Unit 

*Collector-Emitter Breakdown Voltage BVcEo le =10mA, Is =0 80 v 
Collector-Base Breakdown Voltage BVcso lc=100µA, IE=O 80 v 
Emitter-Base Breakdown Voltage BVEBO IE =10µA, le =0 6 v 
Collector Cut-off Current lcEO VcE =60V, Is =0 100 nA 
Collector Cut-off Current lcso Vcs =80V, IE =0 100 nA 
Emitter Cut-off Current IEBo Vse =6V, le =0 100 nA 

*DC Current Gain hFE le =1mA, Vee =5V 100 300 
lc=10mA, Vee =5V 100 
lc=100mA, Vce=5V 75 

*Collector-Emitter Saturation Voltage Vee (sat) lc=100mA .• ls=5mA 0.4 v 
le =100mA, Is =10niA 0.3 v 

*Base-Emitter On Voltage Vse (oh) le =10niA, Vee =5V 0.6 0.8 v 
Current Gain Bandwidth Product fr le =10mA,VcE =5V 150 MHz 

f=100MHz 
Output Capacitance Cob Vcs =5V, IE =0 6 pF 

f=1MHz 

*Pulse Test: Pulse Width=300µs, Duty Cycle::::2% 
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MPS8598.: PNP EPITAXIAL SILICON TRANSISTOR 

AMPLIFIER TRANSISTOR 
• Collector-Emitter Voltage: V ceo =60V T0-92 

• Collector Dissipation: Pc (max)=625mW 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 60 v 
Collector-Emitter Voltage VcEo 60 v 
Emitter-Base Voltage VEBO 5 v 
Collector Current le 500 mA 
Collector Dissipation Pc 625 mW 
Junction Temperature TJ 150 oc 
Storage Temperature Tstg -55-150 oc 

1. Emitter 2. Base 3. Collector 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Conditions Min Typ Max Unit 

*Collector-Emitter Breakdown Voltage BVcEo le =10mA, Is =0 60 v 
Collector-Base Breakdown Voltage BVcso le =1QOµA, IE =0 60 v 
Emitter-Base Breakdown Voltage BVEBO IE =10µA, le =0 5 v 
Collector Cut-off Current lcEO VcE=60V, ls=O 100 nA 
Collector Cut-off Current lcso Vee =60V, IE =0 100 nA 
Emitter Cut-off Current IEBO VeE =4V, le =0 100 nA 

*DC Current Gain hFE lc=1mA, VcE=5V 100 300 
lc=10mA, VcE=5V 100 
lc=100mA, VcE=5V 75 

*Collector-Emitter Saturation Voltage VcE (sat) le =100mA, le =5mA 0.4 v 
lc=100mA, le=10mA 0.3 v 

*Base-Emitter On Voltage VeE (on) lc=1 mA, VcE=5V 0.5 0.7 v 
Current Gain Bandwidth Product h lc=10mA, VcE=5V 150 MHz 

f=100MHz 
Output Capacitance Cob Vce=5V, IE=O 8 pF 

f::1MHz 

* Pulse Test: Pulse Width= 300µs, Duty Cycle= 2% 
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MPS8598 PNP EPITAXIAL SILICON TRANSISTOR 
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MPS8599 PNP EPITAXIAL SILICON TRANSISTOR 

AMPLIFIER TRANSISTOR 
• Collector-Emitter Voltage: Vceo =80V 
•Collector Dissipation: Pc (max)=625mW 

A'3SOLUTE MAAIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 80 v 
Collector-Emitter Voltage Vceo 80 v 
Emitter-Base Voltage Veso 5 v 
Collector Current le 500 mA 
Collector Dissipation Pc 625 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

• Refer to MPS8598 for graphs 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Conditions 

*Collector-Emitter Breakdown Voltage BVceo lc=10mA, 18 =0 
Collector-Base Breakdown Voltage BVcso le =100µA, IE =0 
Emitter-Base Breakdown Voltage BVEBO IE =10µA, le =0 
Collector Cut-off Current lcEO VcE =60V, Is =0 
Collector Cut-off Current lcso Vee =80V, IE =0 
Emitter Cut-off Current IEBO VsE=4V, lc=O 

*DC Current Gain hFE lc=1mA, VcE=5V 
lc=10mA, VcE=5V 
le =100mA, VcE =5V 

*Collector-Emitter Saturation Voltage VcE (sat) le =100mA, Is =5mA 
lc=100mA, ls=10mA 

*Base-Emitter On Voltage VsE (on) lc=10mA, VcE=5V 
Current Gain Bandwidth Product h lc=10mA, VcE=5V 

f=100MHz 
Output Capacitance Cob Vcs=5V, IE=O 

f=1MHz 

• Pulse Test: Pulse Width =300µs, Duty Cycle =2% 

c8SAMSUNG 
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T0-92 

1. Emitter 2. Base 3. Collector 

Min Typ Max Unit 

80 v 
80 v 

5 v 
100 nA 
100 nA 
100 nA 

100 300 
100 
75 

0.4 v 
0.3 v 

0.6 0.8 v 
150 MHz 

8 pF 
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MPSAOS NPN EPITAXIAL SILICON TRANSISTOR 

AMPLIFIER TRANSISTOR 
• Collector-Emitter Voltage: Vceo =60V T0-92 

• Collector Dissipation: Pc (max)=625mW 

ABSOLUTE MAXIMUM RATINGS(Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 60 v 
Collector-Emitter Voltage Vceo 60 v 
Emitter-Base Voltage Veso 4 v 
Collector Current le 500 mA 
Collector Dissipation Pc 625 mW 
Junction Temperature Tj 190 oc 
Storage Temperature Tstg -55-150 oc 

ELECTRICAL CHARACTERISTICS (Ta =25°C} 

1 Emitter 2. Base 3. Collector I 
Characteristic Symbol Test Conditions Min Typ Max Unit 

*Collector-Emitter Breakdown Voltage BVceo lc=1mA, ls=O 60 v 
Emitter-Base Breakdown Voltage BVeso le =100µA, le =0 4 v 
Collector Cut-off Current leeo Vee=60V, ls=O 100 nA 
Collector Cut-off Current leso Ves=60V, le=O 100 nA 
DC Current Gain hFe le =10mA, Vee =1V 50 

le=100mA, Vee=1V 50 
Collector-Emitter Saturation Voltage Vee (sat) lc=100mA, ls=10mA 0.25 v 
Current Gain Bandwidth Product h le=10mA, Vee=2V 100 MHz 

f=100MHz 
Base-Emitter On Voltage Vse (on) le=100mA, Vee=1V 1.2 v 

* Pulse Test: Pulse Width =300~s, Duty Cycle =2% 
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MPSAOS NPN EPITAXIAL SILICON TRANSISTOR 
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MPSA06 NPN EPITAXIAL SILICON TRANSISTOR 

AMPLIFIER TRANSISTOR 
• Collector-Emitter Voltage: VcEo =80V 
•Collector Dissipation: Pc (max)=625mW 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 80 v 
Collector-Emitter Voltage VcEo 80 v 
Emitter-Base Voltage VEBO 4 v 
Collector Current le 500 mA 
Collector Dissipation Pc 625 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

•Refer to MPSA05 tor graphs 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Conditions 

• Collector-emitter1Breakdown Voltage BVcEo lc=1mA, ls=O 
Emitter-Base Breakdown Voltage BVEBO le =100µA, le =0 
Collector Cut-off Current lcEO VcE =60V, Is =0 
Collector Cut-off Current lcso Vcs=80V, IE=O 
DC Current Gain hFE le =10mA, VcE =1V 

lc=100mA, VcE=1V 
Collector-Emitter Saturation Voltage VcE (sat) lc=100mA, ls=10mA 
Current Gain Bandwidth Product fr lc=10mA, VcE=2V 

f=100MHz 
Base-Emitter On Voltage VsE (on) le =100mA, VcE =1V 

* Pulse Test: Pulse Width =30Qµs, Duty Cycle =2% 

c8SAMSUNG 
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T0-92 

1. Emitter 2. Base 3. Collector 

Min Typ Max Unit 

80 v 
4 v 

100 riA 
100 nA 

50 
50 

0.25 v 
100 MHz 

1.2 v 
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MPSA10' NPN EPITAXIAL SILICON TRANSISTOR 

AMPLIFIER TRANSISTOR 
T0-92 

• Collector-Emitter Voltage: Vcec;i =40V 
• Collector Dissipation: Pc (max)=625mW 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Rating Unit 

Collector-Emitter Voltage VcEo 40 v 
Emitter-Base Voltage Veeo 4 v 
Collector Current le 100 mA 
Collector Dissipation Pc 625 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 
1. Emitter 2. Base 3. Collector 

Characteristic Symbol Test Conditions Min Typ Max Unit 

Collector-Emitter Breakdown Voltage BVcEo le =1mA, le =0 40 v 
Emitter-Base Breakdown Voltage BVeeo IE =100µA, le =0 4 v 
Collector Cut-off Current lceo Vce=30V, IE=O 100 nA 
DC Current Gain hFE lc=5mA, VcE=10V 40 400 
Current Gain Bandwidth Product h lc=5mA, VcE=10V 125 MHz 

f=100MHz 
Output Capacitance Cob Vee =10V, le =0 4 pF 

f=100KHz 

=8SAMSUNG 
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MPSA10 PNP EPITAXIAL SILICON TRANSISTOR 
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NPN EPITAXIAL 
MPSA12 SILICON DARLINGTON TRANSISTOR 

DARLINGTON TRANSISTOR 
• Collector-Emitter Voltage: VcEs =20V 
•Collector Dissipation: Pc (max)=625mW 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Rating Unit 

Collector-Emitter Voltage VcEs 20 v 
Emitter-Base Voltage· VEeo 10 v 
Collector Dissipation Pc 625 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

• Refer to 2N6427 for graphs 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Conditions 

Collector-Emitter Breakdown Voltage BVcEs le =100µA, le =0 
Collector Cut-off Current lceo Vee =15V, IE =0 
Collector Cut-off Current lcES VcE =15V, le =0 
Emitter Cutoff Current IEeo VeE= 10V, lc=O 
DC Currant Gain hFE le =10mA, VcE =5V 
Collector-Emitter Saturation Voltage VcE(sat) le =10mA, le =0.01mA 
Base-Emitter On Voltage VeE (on) lc=10mA, VcE=SV 

c8SAMSUNG 
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T0-92 

1. Emitter 2. Base 3. Collector 

Min Typ Max Unit 

20 v 
100 nA 
100 nA 
100 nA 

20K 
1 v 

1.4 v 
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NPN EPITAXIAL 
MPSA13 SILICON DARLINGTON TRANSISTOR 

DARLINGTON TRANSISTOR 
• Collector-Emitter Voltage: VcEs =30V 
•Collector Dissipation: Pc (max)=625mW 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 30 v 
Collector-Emitter Voltage VcEs 30 v 
Emitter-Base Voltage VEBO 10 v 
Collector Current le 500 mA 
Collector Dissipation Pc 625 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

• Refer to 2N6427 for graphs 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Conditions 

Collector-Emitter Breakdown Voltage BVcEs le =100µA, Is =0 
Collector Cut-off Current lcso Vcs=30V, IE=O 
Emitter Cut-off Current !EBO VsE =10V, le =0 

*DC Current Gain hFE lc=10mA, VcE=5V 
le= 100mA, VcE=5V 

*Collector-Emitter Saturation Voltage VcE (sat) lc=100mA, ls=0.1mA 
Current Gain-Bandwidth Product fr lc=10mA, VcE=5V 

f= 100MHz 
*Base-Emitter On Voltage VsE (on) lc=100mA, VcE =5V 

* Pulse Test: Pulse Width =300µs, Duty Cycle =2% 

c8SAMSUNG 
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1. Emitter 2. Base 3. Collector 

Min Typ Max Unit 

30 v 
100 nA 
100 nA 

5K 
10K 

1.5 v 
125 MHz 

2 v 
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NPN EPITAXIAL 
MPSA14 1 Slll'CON DARLINGTON TRANSISTOR 

DARLINGTON TRANSISTOR 
• Collector-Emitter Voltage: VcEs =30V T0-92 

• Collector Dissipation: Pc (max)=625mW 

ABSOLUTE MAXIMUM RATINGS 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcao 30 v 
Collector-Emitter Voltage Vcr:.s 30 v 
Emitter-Base Voltage VEao 10 v 
Collector Current le 500 mA 
Collector Dissipation Pc 625 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

* Refer to 2N6427 for graphs 
1. Emitter 2. Base 3. Collector 

ELECTRICAL CHARAcTERISTICS (Ta=25°C) 

Characteristic Symbol Test Conditions Min Typ Max Unit 

Collector-Emitter Breakdown Voltage BVcEs le =100µA, la =0 30 v 
Collector Cut-off Current lcao Vea =30V, IE =0 100 nA 
Emitter Cut-off Current IEao VaE =10V, le =0 100 hA 

•De Current Gain hFE le =10mA, VeE =5V 10K 
le=100mA, VeE=5V 20K 

*Coliector-Emitter Saturation Voltage VeE (sat) le=100mA, la=0.1mA 1.5 v 
Current Gain Bandwidth Product h le =10mA, VeE =5V 125 MHz 

f=100MHz 
*Base-Emitter On Voltage VaE (on) le =100mA, VeE =5V 2 v 

* Pulse Test: Pulse Width =300µs, Duty Cycle =-20/o 

=8SAMSUNG 
Electronics · 
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MPSA20 NPN EPITAXIAL SILICON TRANSISTOR 

AMPLIFIER TRANSISTOR 
• Collector-Emitter Voltage: Vceo =40V T0-92 

• Collector Dissipation: Pc (max)=625mW 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Rating Unit 

Collector-Emitter Voltage Vceo 40 v 
Emitter-Base Voltage Veeo 4 v 
Collector Current le 100 mA 
Collector Dissipation Pc 625 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

• Refer to MPSA10 for graphs 

1. Emitter 2. Base 3. Collector II 
ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Conditions Min Typ Max Unit 

*Collector-Emitter Breakdown Voltage BVceo lc=1mA, le=O 40 v 
Emitter-Base Breakdown Voltage BVeeo le =100µA, le =0 4 v 
Collector Cut-off Current lceo Vce=30V, le=O 100 nA 

*DC Current Gain hFe lc=5mA, Vce=10V 40 400 
•Current Gain Bandwidth Product h le =5mA, Vee =10V 125 MHz 

f=100MHz 
Collector-Emitter Saturation Voltage Vee (sat) le =10mA, le =1mA 0.25 v 
Output Capacitance Cob Vce=10V, le=O 4 pF 

f=100KHz 

* Pulse Te$t: Pulse Width =30oµs, Duty Cycle= 2% 
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Electronics 

655 



NP~N., EPITAXIAL 
MPSA25 SIL'ICON DARLINGTON TRANSISTOR 

DARLINGTON TRANSISTOR 
• Collector-Emitter Voltage: VcEs =40V 
•Collector Dissipation: Pc (max)=625mW 

r-:.92 
ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic I Symbol I Rating I Unit 

Collector-Emitter Voltage VcEs 40 v 
Emitter-Base Voltage VEBO 10 v 
Collector Current le 500 mA 
Collector Dissipation Pc 625 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Condition'5 

Collector-Emitter Breakdown Voltage BVcEs le =100µA, VsE =0 
Collector-Base Breakdown Voltage BVcso le =100µA, IE =0 
Collector Cut-off Current lcso Vcs =30V, IE =0 
Emitter Cut-off Current IEBO VsE =10V, le =0 
Collector Cut-off Current lcES VcE =30V, VsE =0 

*DC Current Gain hFE lc=10mA, VcE=5V 
lc.=100mA, VcE =5V 

*Collector-Emitter Saturation Voltage VcE (sat) lc=100mA, 18 =0.1mA 
*Base-Emitter On Voltage VsE (on) lc=100mA, VcE=5V 

*Pulse Test: Width = 300µs, Duty Cycle :::: 2% 

c8SAM6UNG 
Electronics 

1. Emitter 2. Base 3. Collector 

Min Typ Max Unit 

40 v 
40 v 

100 nA 
100 nA 
500 nA 

10K 
10K 

1.5 v 
2 v 
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NPN EPITAXIAL 
MPSA25 SILICON DARLINGTON TRANSISTOR 

DC CURRENT GAIN 
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NPN EPITAXIAL 
MPSA26 SILICON DARLINGTON TRANSISTOR 

DARLINGTON TRANSISTOR 
• Collector-Emitter Voltage: VcEs =SOV 
• Collector Dissipation: Pc (max)=625mW 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic I Symbol I Rating I Unit 

Collector-Emitter Voltage VcEs 50 v 
Emitter-Base Voltage VEBO 10 v 
Collector Current le 500 mA 
Collector Dissipation Pc 625 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

* Refer to MPSA25 for graphs 

1. Emitter 2. Base 3. Collector 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Conditions Min Typ Max Unit 

Collector-Emitter Breakdown Voltage BVcEs le =100µA, VsE=O 50 v 
Collector-Base Breakdown Voltage BVcso le =100µA, IE =0 50 v 
Collector Cut-off Current lcso Vea =40V, IE =0 100 nA 
Emitter Cut-off Current IEeo VsE =10V, le =0 100 nA 
Collector Cut-off Current lcES VcE=40V, VeE=O 500 nA 

*DC Current Gain hFE lc=10mA, VcE=5V 10K 
le =100mA, VcE =5V 10K 

*Collector-Emitter Saturation Voltage Vci:(sat) lc=100mA, ls=0.1mA 1.5 v 
*Base-Emitter On Voltage VsE (on) lc=100mA, VcE=5V 2 v 

* Pulse Test: Width = 300µs, Duty Cycle =2% 

=8SAMSUNG 
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NPN EPITAXIAL 
MPSA27 SILICON DARLINGTON TRANSISTOR 

DARLINGTON TRANSISTOR 
• Collector-Emitter Voltage: VcEs =60V T0-92 

• Collector Dissipation: Pc (max)=625mW 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic I Symbol I Rating I Unit 

Collector-Emitter Voltage VcEs 60 v 
Emitter-Base Voltage VEBO 10 v 
Collector Current le 500 mA 
Collector Di~sipation Pc 625 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

* Refer to MPSA25 for graphs 

1. Emitter 2. Base 3. Collector II 
ELECTRICAL CHARACTERISTICS (Ta=25°C) 

Characteristic Symbol Test Condition Min Typ Max Unit 

Collector-Emitter Breakdown Voltage BVcEs le =100µA,Vse=0 60 v 
Collector-Base Breakdown Voltage BVcso le =100µA, IE =0 60 v 
Collector Cut-off Current lcso Vea =50V, IE =0 100 nA 
Emitter Cut-off Current IEBO VsE =10V, le =0 100 nA 
Collector Cut-off Current lcES VcE=50V, VsE=O 500 nA 

*DC Current Gain hFE lc=10mA, VcE=5V 10K 
le =100mA, VcE =5V 10K 

*Collector-Emitter Saturation Voltage VcE (sat) lc=100mA, 18 =0.1mA 1.5 v 
*Base-Emitter On Voltage VsE (on) lc=100mA, VcE=5V 2 v 

* Pulse Test: Width= 300µs, Duty Cycle =2% 

&SAMSUNG 
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MPSA42 NPN EPITAXIAL SILICON TRANSISTOR 

HIGH VOLTAGE TRANSISTOR 
• Collector-Emitter Voltage: Vceo =300V j:.92 
• Collector Dissipation: Pc (max)=625mW 

ABSOLUTE MAXIMUM RATINGS(Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 300 v 
Collector-Emitter Voltage VcEo 300 v 
Emitter-Base Voltage Veso 6 v 
Collector Current le 500 mA 
Collector Dissipation Pc 625 mW 
Junction Temperature Tj 150 oc 
Storage Temperature · Tstg -55-150 oc 

1. Emitter 2. Base 3. Collector 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Conditions Min Typ Max Unit 

*Collector-Emitter Breakdown Voltage BVceo lc=1mA, ls=O 300 v 
Collector-Base Breakdown Voltage BVcso le =100µA, le =0 300 v 
Emitter-Base Breakdown Voltage BVeso le =100µA, le =0 6 v 
Collector Cut-off Current lcso Vcs =200V, le =0 100 nA 
Emitter Cut-off Current leso Vse =6V, le =0 100 nA 

*DC Current Gain hFe le =1mA, Vee =10V 25 
le =10mA, Vee =10V 40 
lc=30mA, Vce=10V 40 

*Collector-Emitter Saturation Voltage VcE (sat) le .;;20mA, Is =2mA 0.5 v 
*Base-Emitter Saturation Voltage VsE (sat) le =20mA, Is =2mA 0.9 v 
Current Gain Bandwidth Product h lc·=10mA, Vce=20V 50 MHz 

f=100MHz 
Collector-Base Capacitance Ccb Vce=20V, le=O 3 pF 

f=1MHz 

• Pulse Test: Pulse Width =300µs, Duty Cycle =2% 
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MPSA42 NPN EPITAXIAL SILICON TRANSISTOR 
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MPSA43 NPN EPITAXIAL SILICON TRANSISTOR 

HIGH VOLTAGE TRANSISTOR 
• Collector-Emitter Voltage: Vceo =200V T0-92 

• Collector Dissipation: Pc (max)=625mW 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vceo 200 v 
Collector-Emitter Voltage VcEO 200 v 
Emitter-Base Voltage VEBO 6 v 
Collector Current le 500 mA 
Collector Dissipation Pc 625 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

•Refer to MPSA42 for graphs 
1. Emitter 2. Base 3. Collector 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Conditions Min Typ Max Unit 

Collector-Emitter Breakdown Voltage BVcEo le =1mA, le =0 200 v 
Collector-Base Breakdown Voltage BVceo le =100µA, IE =0 200 v 
Emitter-Base Breakdown Voltage BVEBO IE =100µA, le =0 6 v 
Collector Cut-off Current leeo Vee =160V, IE =0 100 nA 
Emitter Cut-off Current IEBO VeE =4V, le =0 100 nA 

*DC Current Gain hFE le=1mA, VeE=10V 25 
le=10mA, VeE=10V 40 
le=30mA, VeE= 10V 40 

*Collector-Emitter Saturation Voltage VcE (sat) le=20mA, le=2mA 0.5 v 
*Base-Emitter Saturation Vol~age VeE (sat) le.=20mA, le =2mA 0.9 v 
Collector-Base Capacitance Ccb Vee=20V, IE=O 4 pF 

f=1MHz 
Current Gain Bandwidth Product fr le=10mA, VeE=20V 50 MHz 

f=100MHz 

*Pulse Test: Pulse Width =300µs, Duty Cycle =2% 
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MPSA44 NPN EXITAXIAL SILICON TRANSISTOR 

HIGH VOLTAGE TRANSISTOR 
T0-92 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcao 500 v 
Collector-Emitter Voltage VcEO 400 v 
Emitter-Base Voltage VEao 6 v 
Collector Current le 300 mA 
Collector Dissipation (T.=25°C) Pc 625 mW 
Collector-Dissipation (Tc=25°C) Pc 1.5 w 
Junction Temperature • Tj 150 oc 
Storage Temperature Tstg -55"-'150 oc 

1. Emitter 2. Base 3. Collector 

ELECTRICAL CHARACTERISTICS (Ta= 25 ° C) 

Characteristic Symbol Test Condition Min Max Unit 

Collector-Base Breakdown Voltag BVcao le= 1 OOµA, IE=O 500 v 
•Collector-Emitter Breakdown Voltage BVcEo le= 1 mA, la=O 400 v 
Collector-Emitter Breakdown Voltage BVcEs le= 1 OOµA, VaE=O 500 v 
Emitter Base Breakdown Voltage BVEao IE= 1 OµA, lc=O 6 v 
Collector Cutoff Current lcao Vca=400V, IE=O 0.1 µA 
Collector Cutoff Current le ES VcE=400V, VaE=O 500 nA 
Emitter Cutoff Current IEao VEa=4V, lc=O 0.1 µA 

•DC Current Gain hFE VcE=10V, lc=1mA 40 
VcE=10V, lc=10mA 50 200 
VcE= 10V, lc=50mA 45 
VcE= 1 OV, le= 1 OOmA 40 

•Collector-Emitter Saturation Voltage VcE (sat) le= 1 mA, la=0.1 mA 0.4 v 
le= 1 OmA, la= 1 mA 0.5 v 
lc=50mA, 1a=5mA 0.75 v 

*Base-Emitter Saturation Voltage VaE (sat) le= 1 OmA, la= 1 mA 0.75 v 
Output Capacitance Cob Vca=20V, IE=O, f= 1 MHz 7 pF 

*Puls~ Test: Pulse Width= 300µs, Duty Cycle= 2% 
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MPSA44 NPN EXITAXIAL SILICON TRANSISTOR 

DC CURRENT GAIN TURN-ON SWITCHING TIMES 
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MPSA44 NPN EXITAXIAL SILICON TRANSISTOR 
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MPSA45 NPN EPITAXIAL SILICON TRANSISTOR 

HIGH VOLTAGE TRANSISTOR 
• Collector-Emitter Voltage: Vceo=350V T0-92 

• Collector Dissipation: Pc (max)=625mW 

ABS~LUTE MAXIMUM RATINGS (Ta=25°C) 

'Characteristic Symbol Rating Unit 

Collector-Base Voltage Vceo 400 v 
Collector-Emitter Volta~e Vceo 350 v 
Emitter-Base Voltage Veeo 6 v 
Collector Current le 300 mA 
Collector Dissipation Pc 625 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

1. Emitter 2. Base 3. Collector 

ELECTRICAL CHARACTERISTICS (Ta :::25°C) 

Characteristic Symbol Test Conditions Min Typ Max Unit 

*Collector-Emitter Breakdown Voltage. BVceo lc=1mA, le=O 350 v 
Collector-Emitter Breakdown Voltage BVces lc=100µA, VeE=O 400 v 
Collector-Base Breakdown Voltage BVceo le =100µA, le =0 400 v 
Emitter-Base Breakdown Voltage BVeeo le =10µA, le =0 6 v 
Collector Cut-off Current lceo Vce=320V, le=O 100 nA 
Emitter Cut-off Current leeo Vee=4V, lc=0 100 nA 
Collector Cutoff Current Ices Vce=320V, Vee=O 500 nA 

*DC Current Gain hFe lc=1mA, Vce=10V 40 
le =10mA, Vee =10V 50 200 
le =50mA, Vee =10V 45 
le =100mA, Vee =10V 40 

*Collector·Emitter Saturation Voltage Vee (sat) le =1mA, le =0.1mA 0.4 v 
le =10mA, le =1mA 0.5 v 
le =50mA, le =5mA 0.75 v 

*Base-Emitter Saturation Voltage Vee (sat) le =10mA, le =1mA 0.75 v 
Output Capacitance Cob Vce=20V, le=O 7 pF 

f=1MHz 

*Pulse Test: Pulse Width =300µs, Duty Cycle=2% 
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MPSA45 NPN EPITAXIAL SILICON TRANSISTOR 
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MPSA55 PNP EPITAXIAL SILICON TRANSISTOR 

AMPLIFIER TRANSISTOR 
• Collector-Emitter Voltage: VcEo =60V T0-92 

• Collector Dissipation: Pc (max)=625mW 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vceo 60 v 
Collector-Emitter Voltage Vceo 60 v 
Emitter-Base Voltage Veeo 4 v 
Collector Current le 500 mA 
Collector Dissipation Pc 625 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

1. Emitter 2. Base 3. Collector 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Conditions Min Typ Max Unit 

*Collector-Emitter Breakdown Voltage BVceo lc=1mA, le=O 60 v 
Emitter-Base Breakdown Voltage BVEeo le =100µA, le =0 4 v 
Collector Cut-off Current lceo Vce=60V, le=O 100 nA 
Collector Cut-off Current lceo Vee =60V, le =0 100 nA 
DC Current Gain hFe le =10mA, Vee =1V 50 

lc=100mA, Vce=1V 50 
Collector-Emitter Saturation Voltage Vee (sat) le =100mA, le =10mA 0.25 v 
Current Gain Bandwidth Product h le =100mA, Vee =1V 50 MHz 

f~100MHz 
Base-Emitter On Voltage Vee (on) le =100mA, Vee =1V 1.2 v 

* Pulse Test: Pulse Width=300µs, Duty Cycle=2% 
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MPSA55 PNP EPITAXIAL SILICON TRANSISTOR 
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MPSA56 PNP EPITAXIAL SILICON TRANSISTOR 

AMPLIFIER TRANSISTOR 
•Collector-Emitter Voltage: Vceo=80V 
•Collector Dissipation: Pc (max)=625mW 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vceo 80 v 
Collector-Emitter Voltage VcEo 80 v 
Emitter-Base Voltage lcEO 4 v 
Collector Current le 500 mA 
Collector Dissipation Pc 625 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

*Refer to MPSA55 for graphs 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Conditions 

*Collector~Emitter Breakdown Voltage BVcEo lc=1mA, le=O 
Emitter-Base Breakdown Voltage BVEBO IE =100µA, le =0 
Collector Cut-off Current lcEo VcE=60V, 18 =0 
Collector Cut-off Current lceo Vce=80V, IE::;:O 
DC Current Gain hFE lc=10mA, VcE=1V 

le= 100mA, VcE= 1V 
Collector-Emitter Saturation Voltage VcE(sat) le =100mA, le =10mA 
Current Gain Bandwidth Product fr lc=100mA,_ VcE=1V 

f=100MHz 
Base-Emitter On Voltage VeE (on) lc.=100mA, VcE=1V 

* Pulse Test: Pulse Width=300µs, Duty Cycle=2% 

di SAMSUNG 
•• Electronics 

T0-92 

1. Emitter 2. Base 3. Collector 

Min Typ Max Unit 

80 v 
4 v 

100 nA 
100 nA 

50 
50 

0.25 v 
50 MHz 

1.2 v 
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PNP EPITAXIAL 
MPSA62 SILICON DARLINGTON TRANSISTOR 

DARLINGTON TRANSISTOR 
• Collector-Emitter Voltage: Vces =20V T0-92 

• Collector Dissipation: Pc (max)=625mW 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Rating Unit 

Collector-Emitter Voltage Vces 20 v 
Collector-Base Voltage Vcao 20 v 
Emitter-Base Voltage Veao 10 v 
Collector Current le 500 mA 
Collector Dissipation Pc 625 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

1. Emitter 2. Base 3. Collector II 
ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Conditions Min Typ Max Unit 

Collector-Emitter Breakdown Voltage BVces le =100µA, Vee= 0 20 v 
Collector Cut-off Current lcso Vee =15V, le =0 100 nA 
Emitter Cut-off Current leso Vee =10V, le =0 100 nA 

*DC Current Gain hFe lc=10mA, Vce=5V 20K 
*Collector-Emitter Saturation Voltage Vee (sat) le =10mA, Is =0.01mA 1.0 v 
*Base-Emitter On Voltage Vee (on) le =10mA, Vee =5V 1.4 v 

Pulse Test: Pulse Width= 300µs, Duty Cycle= 2% 
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PNP EPITAXIAL 
MPSA62 SILICON DARLINGTQN,:.;1TftANSISTOR · 
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PNP EPITAXIAL 
MPSA63 SILICON DARLINGTON TRANSISTOR 

DARLINGTON TRANSISTOR 
• Collector-Emitter Voltage: VcEs =30V T0-92 
• Collector Dissipation: Pc (max)=625mW 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Rating Unit 

Collector-Emitter Voltage VcEs 30 v 
Collector-Base Voltage Vceo 30 v 
Emitter-Base Voltage VEBO 10 v 
Collector Current le 500 mA 
Collector Dissipation Pc 625 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg ---55-150 oc 

• Refer to MPSA62 for graphs 
1. Emitter 2. Base 3. Collector II 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Conditions Min lYP Max Unit 

Collector-Emitter Breakdown Voltage BVcEs le =100µA, VeE=O 30 v 
Collector Cut-off Current lceo Vee =30V, IE =0 100 nA 
Emitter Cut-off Current IEBO VeE =10V, le =0 100 nA 

*DC Current Gain hFE le =10mA, VcE =5V 5K 
lc=100mA, VcE=5V 10K 

*Collector-Emitter Saturation Voltage VcE (sat) lc=100mA, le=0.1mA 1.5 v 
*Base-Emitter On Voltage VsE (on) le =:100mA, VcE =5V 2 v 
Current Gain Bandwidth Product h lc=100mA, VcE=5V 125 MHz 

f=100MHz 

Pulse Test: Pulse Width =300µs, Duty Cycle= 2% 
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PNP EPITAXIAL 
MPSA64 SILICON DARLINGTON TRANSISTOR 

DARLINGTON TRANSISTOR 
• Collector-l:mitter Voltage: Vces =30V T0-92 
• Collector Dissipation: Pc (max)=625mW 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Rating Unit 

Collector-Emitter Voltage Vces 30 v 
Collector-Base Voltage Vcao 30 v 
Emitter-Base Voltage Veao 10 v 
Collector Current le 500 mA 
Collector Dissipation Pc 625 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

•Refer to MPSA62 for graphs 
1. Emitter 2. Base 3. Collector 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Conditions Min Typ Max Unit 

Collector-Emitter Breakdown Voltage BVces le =100µA, VsE=O 30 v 
Collector Cut-off"Current lceo Vea =30V, le =0 100 nA 
Emitter Cut-off Current leeo Vee =10V, le =0 100 nA 

*DC Current Gain hFe le =10mA, Vee =5V 10K 
le =100mA, Vee =5V 20K 

*Collector-Emitter Saturation Voltage Vee (sat) le =100mA, le =0.1mA 1.5 v 
*Base-Emitter On Voltage Vee (on) le =100mA, Vee =5V 2 v 
Current Gain Bandwidth Product fr le =100mA, Vee =5V 125 MHz 

f=100MHz 

*Pulse Test: Pulse Width= 300µs, Duty Cycle= 2% 
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MPSA70 PNP EPITAXIAL SILICON TRANSISTOR 

AMPLIFIER TRANSISTOR 
• Collector-Emitter Voltage: Vceo =40V 

T0-92 

• Collector Dissipation: Pc (max)=625mW 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Rating Unit 

Collector-Emitter Voltage Vceo 40 v 
Emitter-Base.Voltage Veao 4 v 
Collector Current le 100 mA 
Collector Dissipation Pc 625 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 
1 Emitter 2. Base 3. Collector II 

Characteristic Symbol Test Conditions Min Typ Max Unit 

Collector-Emitter Breakdown Voltage BVceo lc=1mA, la=O 40 v 
Emitter-Base Breakdown Voltage BVeso le =100µA, le =0 4 v 
Collector Cut-off Current lcso Vca=30V, le=O 100 nA 
DC Current Gain hFe le =5mA, Vee =10V 40 

I 
400 

Collector-Emitter Saturation Voltage Vee (sat) le =10mA, Is =1mA 0.25 I v 
Current Gain Bandwidth Prod1,1ct fr le =5mA, Vee =10V 125 ! MHz 

f=100MHz 
Output Capacitance Cob Vca=10V, le=O 4 pF 

f=100KHz 
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MPSA70 PNP EPITAXIAL SILICON TRANSISTOR 
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PNP EPITAXIAL 
MPSA75 SILICON DARLINGTON TRANSISTOR 

DARLINGTON TRANSISTOR 
• Collector-Emitter Voltage: VcEs =40V 

T0-92 

• Collector Dissipation: Pc (max)=625mW 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic I Symbol I Rating I Unit 

Collector-Emitter Voltage VcEs 40 v 
Emitter-Base Voltage VEBO 10 v 
Collector Current le 500 mA 
Collector Dissipation Pc 625 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

l. Emitter 2. Base 3. Collector I 
ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Conditions Min Typ Max Unit 

Collector-Emitter Breakdown Voltage BVcEs lc=100µA, VeE=O 40 v 
Collector-Base Br~akdown Voltage BVceo le =100µA, IE =0 40 v 
Collector Cut-off Current lceo Vee =30V, IE =0 100 nA 
Emitter Cut-off Current IEBO VeE =10V, le =0 100 nA 
Collector Cut-off Current lcES VcE=30V, Vee=O 500 nA 
DC Current Gain hFE lc=10mA, VcE=5V 10K 

le =100mA, VcE =5V 10K 
Collector-Emitter Saturation Voltage VcE(sat) lc=100mA, le=0.1mA 1.5 v 
Base-Emitter On Voltage VeE (on) lc=100mA, VcE=5V 2 v 
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PNP. EPITAXIAL 
MPSA75 SILICON DARLINGTON TRANSISTOR 
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PNP EPITAXIAL 
MPSA76 SILICON DARLINGTON TRANSISTOR 

DARLINGTON TRANSISTOR 
• Collector-Emitter Voltage: Vces =SOV T0-92 
• Collector Dissipation: Pc (max)=625mW 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic I Symbol I Rating I Unit 

Collector-Emitter Voltage Vces 50 v 
Emitter-Base Voltage Veao 10 v 
Collector Current le 500 mA 
Coll~tor Dissipation Pc 625 rnW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

• Refer to MPSA75 for graphs 

1. Emitter 2. Base 3. Collector I 
ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Conditions Min Typ Max Unit 

Collector-Emitter Breakdown Voltage BVcEs le =100µA, VaE=0 50 v 
Collector-Base Breakdown Voltage BVcao le =100µA, IE =0 50 v 
Collector Cut-off Current lceo Vca=40V, IE=O 100 nA 
Emitter Cut-off Current IEBO VaE=10V, lc=O 100 nA 
Collector Cut-off Current lcES VcE =40V, VaE =0 500 nA 
DC Current Gain hFE lc=10mA, VcE=5V 10K 

le =100mA, VcE =5V 10K 
Collector-Emitter Saturation Voltage VcE(sat) lc=100mA, la=0.1mA 1.5 v 
Base-Emitter On Voltage VaE (on) le =100mA, VcE =5V 2 v 
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PNP EPITAXIAL 
MPSA77 SILICON DARLINGTON TRANSISTOR 

DARLINGTON TRANSISTOR 
• Collector-Emitter Voltage: Vces =60V 
•Collector Dissipation: Pc (max)=625mW 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic I Symbol I Rating I Unit 

Collector-Emitter Voltage Vces 60 v 
Emitter~Base Voltage Veeo 10 v 
Collector Current le 500 mA 
Collector Dissipation Pc 625 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -'-55-150 oc 

• Refer to MPSA75 for graphs 

ELECTRICAL CHARACTERISTICS (TA =25°C) 

Characteristic Symbol Test Conditions 

Collector-Emitter Breakdown Voltage BVces le =100µA, Vee= 0 
Collector-Base Breakdown Voltage BVceo le =100µA, le =0 
Collector Cut-off Current lceo Vce=50V, le=O 
Emitter Cut-off Current leeo Vee =10V, le =0 
Collector Cut-off Current Ices Vce=50V, Vee=O 
DC Current Gain hFe le =10mA, Vee =5V 

le =100mA, Vee =5V 
Collector-Emitter Saturation Voltage VcE(sat) lc=100mA, le=0.1mA 
Base-Emitter On Voltage Vee (on) lc=100mA, Vce=5V 

=8SANISUNG 
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T0-92 

1. Emitter 2. Base 3. Collector 

Min Typ Max Unit 

60 v 
60 v 

100 nA 
100 nA 
500 nA 

10K 
10K 

1.5 v 
2 v 
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MPSA92/93 PNP EPITAXIAL SILICON TRANSISTOR 

HIGH VOLTAGE TRANSISTOR 
T0-92 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage MPSA92 Vcao -300 v 
MPSA93 -200 v 

Collector-Emitter Voltage: MPSA92 VcEO -300 v 
MPSA93 -200 v 

Emitter-Base Voltage VEBO -5 v 
Collector Current le -500 mA 
Collector Dissipation (Ta=25°C) Pc 625 mW 

Derate above 25°C 5 mW/°C 
Collector Dissipation (Tc= 25 ° C) Pc 1.5 w 

Derate above 25 ° C 12 mW/°C 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55"-'150 .oc 

1 Emitter 2. Base 3. Collector II 
ELECTRICAL CHARACTERISTICS (Ta= 25 ° C) 

Characteristic Symbol Test Condition Min Max Unit 

Collector Base Breakdown Voltage MPSA92 BVcao lc=-100µA, IE=O -300 v 
MPSA93 -200 v 

*Collector Emitter Breakdown Voltage MPSA92 BVcEO lc=-1mA, la=O -300 v 
MPSA93 -200 v 

Emitter Base Breakdown Voltage BVEBo IE= -1 OOµA, lc=O -5 v 
Collector Cutoff Current MPSA92 lceo Vca=-200V, IE=O -0.25 µA 

MPSA93 Vca=-160V, IE=O -0.25 µA 
Emitter Cutoff Current !EBO VEB=-3V, lc=O -0.10 µA 

* DC Current Gain hFE VcE=-10V, lc=-1mA 25 
VcE=-10V, lc=-10mA 40 
VcE=-10V, lc=-30mA 25 

*Collector-Emitter Saturation Voltage VcE (sat) lc=-20mA, 1a=-2mA -0.50 v 
*Base-Emitter Saturation Voltage VaE (sat) lc=-20mA, 1a=-2mA -0.90 v 

Current- Gain Bandwidth Product fr VcE=-20V, lc=-10mA 50 MHz 
f=1 OOMHz 

Collector Base Capacitance MPSA92 Ccb Vca=-20V, IE=O 6 pF 

I MPSA93 f=1 MHz 8 pF 

* Pulse Test: PW,.,300µs, Duty Cycle= 2% 
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MPSA92/93 PNP EPITAXIAL. SILICON TRANSISTOR 

DC CURRENT GAIN SATURATION VOLTAGES 
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MPSH10/11 NPN EPITAXIAL SILICON TRANSISTOR 

VHF/UHF TRANSISTOR 
T0-92 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcao 30 v 
Collector-Emitter Voltage VcEo 25 v 
Emitter-Base Voltage VEBO 3.0 v 
Collector Dissipation (Ta=25°C) Pc 350 mW 

Derate above 25°C 2.8 mW/°C 
Collector Dissipation (Tc= 2 5 ° C) Pc 1.0 w 

Derate above 25°C 8.0 mW/°C 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55f\J150 oc 
Thermal Resistance, Junction to Case Rth(j-c) 125 °C/W 
Thermal Resistance, Junction to Ambien~ Rth(j-a) 357 °C/W 

1: Base 2. Emitter 3. Collector II 
ELECTRICAL CHARACTERISTICS (Ta= 25°C) 

Characteristic Symbol Test Condition Min Max Unit 

Collector-Base Breakdown Voltage BVcso lc=1 OOµA, IE=O 30 v 
Collector-Emitter Breakdown Voltage BVcrn le= 1 mA, la=O 25 v 
Emitter-Base Breakdown Voltage BVEBO IE= 1 OµA,. lc=O 3.0 v 
Collector Cutoff Current lcao Vca=25V, IE=O. 100 nA 
Emitter Cutoff Current IEBO VEa=2V, lc=O 100 nA 
DC Current Gain hFE VcE=1 OV, lc=4mA 60 
Collector Emitter Saturation Voltage VcE (sat) lc=4mA, l8 =0.4mA 0.5 v 
Base-Emitter On Voltage VaE (on) VcE= 1 OV, lc=4mA 0.95 v 
Current Gain Bandwidth Product h VcE=1 OV, lc=4mA, f=lOOMHz 650 MHz 
Collector Base Capacitance Ccb Vea= 1 OV, IE=O, f= 1 MHz 0.7 pF 
Collector Base Feedback Capacitance Crb Vca=1 OV, IE=O, f=1 MHz 

MPSH10 0.35 0.65 pF 
MPSH11 0.6 0.9 pF 

Collector Base Time Constant Cc· rbb' Vea= 1 OV, lc=4mA, f=31.8MHz 9.0 ps 
I 
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NPN EPITAXIAL SILtdON TRAN~ISTO,R 
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MPSH10/11 NPN EPITAXIAL SILICON TRANSISTOR 

Yob, OUTPUT ADMITTANCE 
RECTANGULAR FORM 
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MPSH17 NPN EPITAXIAL SILICON TRANSISTOR 

CATV TRANSISTOR 
. T0-92 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

I 
Characteristic Symbol Rating Unit I 

Collector-Base Voltage Vcso 20 v 
Collector-Emitter Voltage Vern 15 v 
Emitter-Base Voltage VEBo 3.0 v 
Collector Dissipation (Ta= 2 5 ° C) Pc 625 mW 

Derate above 25°C 5.0 mW/°C 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55rv150 oc 
Thermal Resistance, Junction to Ambien~ Rth(j-a) 200 °C/W 

1 . Base 2. Emitter 3. Collector 

ELECTRICAL CHARACTERISTICS (Ta = 2S ° C) 

Characteristic Symbol Test Condition Min Typ Max Unit 

Collector-Base Breakdown Voltage BVcso lc=100µA, IE=O 20 v 
Collector-Emitter Breakdown Voltage BVcEO lc=1mA, ls=O 15 v 
Emitter-Base Breakdown Voltage BVEBO IE= 1 OµA, lc=O 3.0 v 
Collector Cutoff Current lcso Vcs= 15V, IE=O 100 nA 
DC Current Gain hFE VcE=1 OV, lc=5mA 25 250 
Collector Emitter Saturation Voltage VcE (sat) le= 1 OmA, Is= 1 mA 0.5 v 
Current Gain Bandwidth Product h VcE=10V, lc=5mA 800 MHz 

f=100MHz 
Collector-Base Capacitance Ccb Vcs=1 OV, IE=O, f=1 MHz 0.3 0.9 pF 
Small Signal Current Gain hfe VcE=10V, lc=5mA 30 

f=1KHz 
Noise Figure NF Vee= 12V, le= 5mA 6.0 dB 

Rs=500 ,'=200MHz 
Amplifier Power Gain Gpe Vee= 12V, lc=5mA 24 dB 

Rs=!?OO, f=200MHz 
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MPSH17 NPN EPITAXIAL SILICON TRANSISTOR 

DC CURRENT GAIN ~ 
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MPSH20 NPN EPITAXIAL SILICON; 1'RANSIST0R 

VHF TRANSISTOR 
~. 

T0-92 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 40 
: 

v 
Collector-Emitter Voltage Vern 30 v 
Emitter-Base Voltage VEBo 4.0 v 
Collector Current le 100 mA 
Collector Dissipation (Ta= 2 5 ° C) Pc 350 mW 

Derate above 25°C 2.81 mW/°C 
Collector Dissipation (Tc=25°C) Pc 1.0 w 

Derate above 2 5 ° C 8.0 mW/°C 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -bb"-'150 oc 

1. Base 2. Emitter 3. Collector 
Thermal Resistance, Junction to Case Rth(j-c) 83.3 °C/W 
Thermal Resistance, Junction to Ambien~ Rth(j-a) 357 °C/W 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Condition Min Typ Max Unit 

Collector-Base Breakdown Voltage BVcso lc=1 OOµA, IE=O 40 v 
Collector-Emitter Breakdown Voltage BVcEo le= 1 mA, ls=O 30 v 
Emitter-Base Breakdown Voltage BVEBO IE= 1 OµA, lc=O 4.0 v 
Collector Cutoff Current lcso Vcs=15V, IE=O 50 nA 
DC Current Gain hFE VcE= 1 OV, lc=4mA 25 
Current Gain Bandwidth Product fr VcE=1 OV, lc=4mA 400 620 MHz 

f=100MHz 
Collector-Base Capacitance Ccb Vcs=10V, IE=O, f=1MHz 0.5 0.65 pF 
Collector Base Time Constant Cc·rbb' Vcs=10V, IE=4mA 10 ps 

f=31.8MHz 
Conversion· Gain (213 to 45 MHz) GcE VcE= 1 OV, lc=4mA 18, 23 dB 

Oscillator injection= 200mV 
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MPSH20 NPN EPITAXIAL SILICON TRANSISTOR 
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NPN EPITAXIAL SILICON TRANSISTOR 

COMMON-EMITTER y PARAMETERS 
(lc=4.0mA,.VcE=10V, T0 =25°C) 

INPUT ADMITTANCE 
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MPSH24 NPN EPITAXIAL SILICON TRANSISTOR 

VHF TRANSISTOR 
T0-92 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 40 v 
Collector-Emitter Voltage VcEO 30 v 
Emitter-Base Voltage Vrno 4.0 v 
Collector Current le 100 mA 
Collector Dissipation (Ta=25°C) Pc 350 mW 

I Derate above 25°C 2.8 mW/°C 
Junction Temperature Tj 

I 

135 oc 
Storage Temperature Tstg -55-135 oc 

l Thermal Resistance, Junction to Ambien~ Rth(j-a) 357 °C/W 

1. Base 2. Emitter 3. Collector II 
ELECTRICAL CHARACTERISTICS (Ta=25°C) 

Characteristic Symbol Test Condition Min Typ Max Unit 

Collector-Base Breakdown Voltage BVcso lc=100µA, IE=O 40 v 
Collector-Emitter Breakdown Voltage BVcEo lc=1 mA, ls=O 30 v 
Emitter-Base Breakdown Voltage BVEBO IE= 1 OµA, lc=O 4.0 v 
Collector Cutoff Current lcso Vcs=15V, IE=O 50 nA 
DC Current Gain hFE VcE=1 OV, lc=8mA 30 
Current Gain Bandwidth Product fr VcE= 1 OV, fc=8mA 400 620 MHz 

f=100MHz 
Collector-Base Capacitance Ccb · Vcs= 1 OV, IE=O, f= 1 MHz 0.25 0.36 pF 
Conversion Gain (213 to 45 MHz) Gee Vcc=20V, fc=8mA 19 24 dB 

: 
1 Oscillator injection= 1 50mV 

.. 
Conversion Gain (60 to 45 MHz) I Ge, I Voc~20v, ~~smA 24 29 dB 

Oscillator injection= 150mV 
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MPSH~4 NPN EPITAXIAL SILICON TRANSISTOR 

CONVERSION GAIN CHARACTERISTICS 
(Vcc=20V, Rs=RL=50Q, fit=44MHz, B.W=61111Hz) 
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MPSH24 NPN EPITAXIAL SILICON TRANSISTOR 
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MPSL01 NPN EPITAXIAL SILICON TRANSISTOR 

AMPLIFIER TRANSISTOR 
• Collector-Emitter V61tage: VcEo =120V 
•Collector Dissipation: Pc (max)=625mW 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcao 140 v 
Coll~ctor-Emitter Voltage VcEo 120 v 
Emitter-Base Voltage Veao 5 v 
Collector Current le 150 mA 
Collector Dissipation Pc 625 mW 
Junction Temp~rature Tj 150 oc 
Storage Temperature Tstg -55-150 oc 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Conditions 

*Collector-Emitter Breakdown Voltage BVceo lc=1mA, la=O 
Collector-Base Breakdown Voltage BVcao le =100µA, IE =0 
Emitter-Base Breakdown Voltage BVEBO IE=10µA, lc=O 
Collector Cut-off Current lcao Vca=75V, le=O 
Emitter Cut-off Current leao Vee =4V, le =0 

*DC Current Gain hFe le =10mA, Vee =5V 
Collector-Emitter Saturation Voltage Vee (sat) lc=10mA, la=1mA 

le =50mA, la =5mA 
Base-Emitter Saturation Voltage Vee (sat) lc=10mA, la=1mA 

*lc=50mA, la=5mA 
Collector-Base Capacitance Ccb Vca=10V, le=O 

f=1MHz 
*Current Gain Bandwidth Product h le =10mA, Vee =10V 

f=100MHz 

*Pulse Test: Pulse Width=300µs, Duty Cycle::;20/o 

c8SAMSUNG 
Electronics 

T0-92 

1. Emitter 2. Base 3. Collector 

Min Typ Max Unit 

120 v 
140 v 

5 v 
1 µA 

100 nA 
50 300 

0.2 v 
0.3 v 
1.2 v 
1.4 v 

8 pF 

60 MHz 
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MPSL01 NPN EPITAXIAL SILICON TRANSISTOR 
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MPSL51 PNP EPITAXIAL SILICON TRANSISTOR 

AMPLIFIER TRANSISTOR 
• Collector-Emitter Voltage: VcEo =100V T0-92 

• Collector Dissipation: Pc (max)=625mW 

ABSOLUTE MAXIMUM RATINGS (Ta =25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso .100 v 
Collector-Emitter Voltage VcEo 100 v 
Emitter-Base Voltage VEso 4 v 
Collector Current le 600 mA 
Collector Dissipation Pc 625 mW 
Junction Temperature TJ 150 oc 
Storage Temperature Tstg -55-150 oc 

• Refer to 2N5401 for graphs 1. Emitter 2. Base 3. Collector 

ELECTRICAL CHARACTERISTICS (Ta =25°C) 

Characteristic Symbol Test Conditions Min Typ Max Unit 

*Collector-Emitter Breakdown Voltage BVeEo lc=1mA, ls=O 100 v 
Collector-Base Breakdown Voltage BVcso le =100µA, IE =0 100 v 
Emitter-Base Breakdown Voltage BVEBo IE =10µA, le =0 4 v 
Collector Cut-off Current lcso Vcs =50V, IE =0 1 µA 
Emitter Cut-off Current IEso VEs =3V, le =0 100 nA 

*DC Current Gain hFE le =50mA, VeE =5V 40 250 
*Collector-Emitter Saturation Voltage VcE (sat) lo=10mA, ls=1mA 0.25 v 

le =50mA, Is =5mA 0.3 v 
*Base-Emitter Saturation Voltage VsE (sat) le=10mA, ls=1mA 1.2 v 

le =50mA, Is =5mA 1.2 v 
Output Capacitance Cob Vcs =10V, IE =0 8 pF 

f=1MHz 
Current Gain Bandwidth Product h le =10mA, VcE =10V 60 MHz 

f=100MHz 

• Pulse Test: Pulse Width=300µs, Duty Cycle:2% 

•• DC SAMSUNG 
•• Electronics 

696 



SS8050 NPN EPITAXIAL SILICON TRANSISTOR 

2W OUTPUT AMPLIFIER OF PORTABLE 
RADIOS IN CLASS 
B PUSH-PULL OPERATION. 
• Complimentary to 558550 
• Collector Current lc=1.5A 
• Collector Dissipation Pc =2W (Tc =25°C) 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 40 v 
Collector-Emitter Voltage VcEO 25 v 
Emitter-Base Voltage VEBo 6 v 
Collector Current le 1.5 A 
Collector Dissipation Pc 1 w 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -65rv150 oc 

ELECTRICAL CHARACTERISTICS (Ta=25°C) 

Characteristic Symbol Test Conditions 

Collector-Base Breakdown Voltage BVcso le= 1 OOµA, IE=O 
Collector-Emitter Breakdown Voltage BVcEO lc=2mA, ls=O 
Emitter-Base Breakdown Voltage BVEBO IE=1 OOµA, lc=O 
Collector Cutoff Current lcso Vcs=35V, IE=O 
Emitter Cutoff Current IEBo VEs=6V, lc=O 
DC Current Gain hFE1 VcE= 1 V, lc=5mA 

hFE2 VcE=1V, lc=100mA 

hFE3 VcE= 1 V, lc=800mA 
Collector-Emitter Saturation Voltage VcE(sat) lc=800mA, ls=80mA 
Base-Emitter Saturation Voltage VsE(~at) lc=800mA, ls=80mA 
Base-Emitter Voltage VsE VcE=1V, lc=10mA 
Output Capacitance Cob Vcs=1 OV, IE=O 

f=1 MHz 
Current Gain-Bandwidth Product fr VcE=1 OV, lc=50mA 

hFe (2) CLASStFICATtON 

Classification B c D 

hFE (2) 85-160 120-200 160-300 

d!SAMSUNG 
•• Electronics 

T0-92 

1. Emitter 2. Base 3. Collector 

Min Typ Max Unit 

40 v 
25 v 

6 v 
100 nA 
100 nA 

45 135 
85 160 300 
40 110 

0.28 0.5 v 
0.98 1.2 v 
0.66 1 v 

9.0 pF 

100 190 MHz 
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SS8050 ·NPN EPITAXIAL SILICON TRANSISTOR 

STATIC CHARACTERISTIC 
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SS8550 PNP EPITAXIAL SILICON TRANSISTOR 

2W OUTPUT AMPLIFIER OF PORTABLE 
RADIOS IN CLASS 
B PUSH-PULL OPERATION. 
• Complimentary to 558050 
• Collector Current le= -1.SA 
• Collector Dissipation Pc =2W (Tc =25°C) 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso -40 v 
Collector-Emitter Voltage VcEO -25 v 
Emitter-Base Voltage VEBO -6 v 
Collector Current .\le -1.5 A 
Collector Dissipation Pc 1 w 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -65"-'150 oc 

ELECTRICAL CHARACTERISTICS (Ta=25°C) 

Characteristic 

Collector-Base Breakdown Voltage 
Collector-Emitter Breakdown Voltage 
Emitter-Base Breakdown Voltage 
Collector Cutoff Current 
Emitter Cutoff Current 
DC Current Gain 

Collector-Emitter Saturation Voltr;ige 
Base-Emitter Saturation Voltage 
Base Emitter Voltage 
Output Capacitance 

Current Gain-Bandwidth Product 

hFE (2) CLASSIFICATION 

Classification B 

hFE (2) 85-160 

de SAMSUNG •• • Electronics 

Symbol Test Conditions 

BVcso lc=-100µA, IE=O 
BVcrn lc=-2mA, ls=O 
BVEBo IE=-100µA, lc=O 

lcso VrR= -35V. lr=O 

IEBo VEs=-6V. lc=O 
hFE1 Vee= - 1 V, le= -5mA 
hFE2 VcE=-1V, lc=-100mA 
hrr3 VcE=-1V, lc=-800mA 
VcE(sat) le= -800mA, 18 = -80mA 
VsE(sat) lc=-800mA, ls=-80mA 

VsE VrF=-1V. lr-=-10mA 

Cob Vcs=-10V. IE=O 

h 
lf=JMHL 

VcE= -10V, le= -50mA 

c D 

120-200 160-300 

T0-92 

1. Emitter 2. Base 3. Collector 

Min Typ Max Unit 

-40 v 
-25 v 
-6 v 

-100 nA 
-100 nA 

45 170 
85 160 300 
40 80 

-0.28 -0.5 v 
-0.98 -1.2 v 
-0.66 -1.0 v 

15 pF 

100 200 MHz 
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SS8550 PNP EPITAXIAL SILICON TRANSISTOR 

STATIC CHARACTERISTIC 
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SS9011 NPN EPITAXIAL SILICON TRANSISTOR 

AM CONVERTER, AM/FM IF AMPLIFIER 
GENERAL PURPOSE TRANSISTOR 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 50 v 
Collector-Emitter Voltage VcEO 30 v 
Emitter-Base Voltage VEBO 5 v 
Collector Current le 30 mA 
Collector Dissipation Pc 400 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55rv150 oc 

ELECTRICAL CHARACTERISTICS (Ta~25°C) 

Characteristic Symbol Test Conditions 

Collector-Base Breakdown Voltage BVeso le= 1001-1A, IE=O 
Collector-Emitter Breakdown Voltage BVeEo le=1mA, ls=O 
Emitter-Base Breakdown Voltage BVEBo IE=1001-1A, le=O 
Collector Cutoff Current leso Vcs=50V, IE=O 
Emitter Cutoff Current IEBo VEs=5V, le=O 
DC Current Gain hFE Vr:=5V. Ir= 1 mA 
Collector-Emitter Saturation Voltage VeE(sat) le=10mA, ls=1mA 
Base-Emitter Voltage VsE VeE=5V, le= 1 mA 
Output Capacitance Cob Ves= 1 OV, IE=O 

f=1MHz 
Current Gain-Bandwidth Product fr VeE=5V, le= 1 mA 
Noise Figure NF VeE=5V, le= l .OmA 

f=1 MHz, Rs =5000 

hFE CLASSIFICATION 

Classification D E F G H I 
t-

hFE 28-45 39-60 54-80 72-108 97-146 132-198 

•• ex SAMSUNG 
•• Electronics 

T0-92 

1. Emitter 2. Base 3. Collector 

Min Typ Max Unit 

50 v 
30 v 

5 v 
100 nA 
100 nA 

28 90 198 
0.08 0.3 v 

0.65 0.7 0.75 v 
1.5 pF 

150 370 MHz 
2.0 4.0 dB 
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SS9011 NPN EPITAXIAL SILICON TRANSISTOR 
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SS9012 PNP EPITAXIAL SILICON TRANSl·STOR 

1W OUTPUT AMPLIFIER OF POTABLE 
RADIOS IN CLASS 
B PUSH-PULL OPERATION. 
• High total power dissipation. (PT=625mW) 
• High Collector Current. (le= - SOOmA) 
• Complementary to SS9013 
• Excellent hFE linearity. 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso -40 v 
Collector-Emitter Voltage VcEO -20 v 
Emitter-Base Voltage VEBO -5 v 
Collector Current le -500 mA 
Collector Dissipation Pc 625 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55"-'150 oc 

ELECTRICAL CHARACTERISTICS (Ta= 25 ° C) 

Characteristic Symbol Test Condition 

Collector-Base Breakdown Voltage BVeso lc=-100µA, IE=O 
Collector-Emitter Breakdown Voltage BVeEO lc=-1mA, ls=O 
Emitter-Base Breakdown Voltage BVEBO IE=-1 OOµA, lc=O 
Collector Cutoff Current lcso Vcs=-25V, IE=O 
Emitter Cutoff Current IEBO VEs= -3V, lc=O 

· DC Current Gain hFE 1 VeE=-1V, lc=-50mA 
hFE2 VcE=-1V, lc=-500mA 

Collector-Emitter Saturation Voltage VcE(sat) le= -500mA, Is= -50mA 
Base-Emitter Saturation Voltage VsE(sat) le= -500mA, Is= -50mA 
Base-Emitter On Voltage VsE(on) VeE=-1V, le=-10mA 

hFE (1) CLASSIFICATION 

Classification D E F G H 
r---

hFE (1) 64-91 78-112 96-135 112-166 144-202 

c8SAMSUNG 
Electronics 

T0-92 

1. Emitter 2. Base 3. Collec!or 

Min Typ Max Unit 

-40 v 
-20 v 
-5 v 

-100 nA 
-100 nA 

64 120 202 
40 90 

-0.18 -0.6 v 
-0.95 -1.2 v 

-0.6 -0.67 -0.7 v 
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$89012 PNP EPITAXIAL SILICON TRANSISTO·R 

STATIC CHARACTERISTIC 
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SS9013 N'PN EPITAXIAL SILICON TRANSISTOR 

1W OUTPUT AMPLIFIER OF POTABLE 
RADIOS IN CLASS 
B PUSH-PULL OPERATION. 
• High total power dissipation. (PT=625mW) 
• High Collector Current. (lc=500mA) 
• Complementary to 559012 
• Excellent hFE linearity. 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

' I Collector-Base Voltage Vcso 40 v 
Collector-Emitter Voltage Vern 20 v 
Emitter-Base Voltage VEBO 5 v 
Collector Current le 500 mA 
Collector Dissipation Pc 625 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55"'150 oc 

ELECTRICAL CHARACTER.ISTICS (Ta= 25 ° C) 

Characteristic Symbol Test Conditions 

Collector-Base Breakdown Voltage BVcso le= 1 OOµA, IE=O 
Collector-Emitter Breakdown Voltage BVcrn le= 1 mA, ls=O 
Emitter-Base Breakdown Voltage BVEBO IE= 100µA, lc=O 
Collector Cutoff Current lcso Vcs=25V, IE=O 
Emitter Cutoff Current IEBo VEB=3V, lc=O 
DC Current Gain hFE 1 VcE=1V, lc=50mA 

hFE2 VcE=1V, lc=500mA 
Collector-Emitter Saturation Voltage VcE(sat) lc=500mA, ls=50mA 
Base-Emitter Saturation Voltage VsE(sat) lc=500mA, ls=50mA 
Base-Emitter On Voltage VsE(on) VcE=1V, lc=10mA 

hFE (1) CLASSIFICATION 

Classification D E F G H 

hFE (1) 64-91 78-112 96-135 112-166 144-202 
.l 

c8SAMSUNG 
EIA~trnni~r;i 

T0-92 

1 Emitter 2. Base 3. Collector 

Min Typ Max Unit 

40 v 
20 v 

5 v 
100 nA 
100 nA 

64 120 202 
40 120 

0.16 0.6 v 
0.91 1.2 v 

0.6 0.67 0.7 v 
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889013 NPN EPITAXIAL, SILICON TRANSISTOR 

STATIC CHARACTERISTIC 
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SS9014 NPN EPITAXIAL SILICON TRANSISTOR 

PRE-AMPLIFIER, LOW LEVEL & LOW NOISE 
• High total power dissipation. (PT=450mW) T0·92 

• High hFE and good linearity 
• Complementary to 559015 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcao 50 v 
Collector-Emitter Voltage Vern 45 v 
Emitter-Base Voltage VEBO 5 v 
Collector Current le 100 mA 
Collector Dissipation Pc 450 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55rv150 oc 

1 Emitter 2. Base 3. Collector II 
ELECTRICAL CHARACTERISTICS (Ta=25°C) 

Characteristic Symbol Test Conditions Min Typ Max Unit 

Collector-Base Breakdown Voltage BVcao lc=1 OOµA, IE=O 50 v 
Collector-Emitter Breakdown Voltage BVcEo lc=1 mA, ls=O 45 v 
Emitter-Base Breakdown Voltage BVEBO IE=100µA, lc=O 5 v 
Collector Cutoff Current lcso Vcs=50V, IE=O 50 nA 
Emitter Cutoff Current IEBO VEB=5V, lc=O 50 nA 
DC Current Gain hFE VcE=5V, lc=1 mA 60 280 1000 
Collector-Base Saturation Voltage VcE(sat) Ir= 1 OOmA. IR=5mA 0.14 0.3 v 
Base-Emitter Saturation Voltage VsE(sat) le== 1 OOmA, la= 5mA 0.84 1.0 v 
Base-Emitter On Voltage VaE(on) VcE=5V, lc=2mA 0.58 0.63 0.7 v 
Output Capacitance Cob Vcs=10V, IE=O 2.2 3.5 pF 

f=1 MHz 
Current Gain-Bandwidth Product fr VcE=5V, le= 1 OmA 150 270 MHz 
Noise Figure NF VcE=5V, lc=0.2mA 0.9 10 dB 

f=1KHz, Rs=2KO 

hFe CLASSIFICATION 

Classlflcatlon A B c D 

hFE 60-150 100-300 200-600 400·1000 

CU SAMSUNG 
Electronics 
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889014 NPN EPITAXIAL SILICON TRANSISTOR 

STATIC CHARACTERISTIC 
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SS9015 PNP EPITAXIAL SILICON TRANSISTOR 

LOW FREQUENCY, LOW NOISE AMPLIFIER 
• Complement to SS9014 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

I 

Characteristic Symbol Rating Unit 

Collector-Base V9ltage Vcso -50 v 
Collector-Emitter Voltage VcEO -45 v 
Emitter-Base Voltage Veso -5 v 
Collector Current le -100 mA 
Collector Dissipation Pc 450 mW 
Junction Temperature TJ 150 oc 
Storage Temperature Tstg -55N150 oc 

ELECTRICAL CHARACTERISTICS (Ta=25°C) II 1. Emitter 2. Base 3. Collector 

Characteristic Symbol Test Conditions Min Typ Max Unit 

Collector-Base Breakdown Voltage BVeso le= -1 OOµA, le=O -50 v 
Collector-Emitter Breakdown Voltage BVeEO lc=-1mA, ls=O -45 v 
Emitter-Base Breakdown Voltage BVeso le=-100µA, le=O -5 v 
Collector Cutoff Current leso Vcs=-50V, le=O -50 nA 
Emitter Cutoff Current leso Vee= -5V, le=O -50 nA 
DC Current Gain hFE Vce=-5V, lc=-1 mA 60 200 600 
Collector-Base Saturation Voltage Vee( sat) lr=-1 OOmA. IA= -5mA -0.2 -0.7 v 
Base-Emitter Saturation Voltage Vee( sat) le= -1 OOmA, 18 = - 5mA -0.82 -1.0 v 
Base-Emitter On Voltage Vee( on) VeE=-5V le=-2mA -0.6 -0.65 -0.75 v 
Output Capacitance Cob Vcs=-10V, IE=U 4.5 7.0 pF 

f=1MHz 
Current Gain-Bandwidth Product fr Vce=-5V, lc=-10mA 100 

190 J MHz 
Noise Figure NF Vce=-5V. lc=-0.2mA U.7 10 dB 

f=1KHz, Rs=lKU 

hFE CLASSIFICATION 

Classlflcatlon A B c 

hFE 60-150 100-300 200-600 I 
I 

QI SAMSUNG 
Electronics 
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PNP EPITAXIAL· SILICON TRANSISTOR· 

STATIC CHARACTERISTIC 
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SS9016 NPN EPITAXIAL SILICON TRANSISTOR 

AM CONVERTER, FM/RF AMPLIFIER OF 
LOW NOISE. 
• High total power dissipation. (PT=400mW) 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 30 v 
Collector-Emitter Voltage Vern 20 v 
Emitter-Base Voltage VEBO 4 v 
Collector Current le 25 mA 
Collector Dissipation Pc 400 mW 
Junction Temperature Tj 150 oc 
Storage Temperature Tstg -55N150 oc 

ELECTRICAL CHARACTERISTICS (Ta=25°C) 

Cha.racterlstlc Symbol Test Conditions 

Collector·Base Breakdown Voltage BVcso lc=1 OOµA, IE=O 
Collector-Emitter Breakdown Voltage BVcrn lc=1 mA, ls=O 
Emitter-Base Breakdown Voltage BVEBo IE=1 OOµA, lc=O 
Collector Cutoff Current lcso V~s=30V, IE=O 
Emitter Cutoff Current IEBo VEs=3V, lc=O 
DC Current Gain hf'E VcE=SV, le= 1 mA 
Collector-Emitter Saturation Voltage VcE(sat) lc=10mA, ls=1mA 
Base·Emitter On Voltage VsE (on) VcE=5V, le= 1 mA 
Output Capacitance Cob Vcs=1 OV, IE=O 

f=1MHz 
Current Gain-Bandwidth Product fr VcE=SV, lc=1mA 
Noise Figure NF VcE=5V, le"" LU111A 

f=1 OOMHz, R~ =50~l 

hFe CLASSIFICATION 

Classlflcatlon D E F G H I 

hFE 28·45 39-60 54·80 72·108 97-146 132·198 

c8SAMSUNG 
Electronics 

T0·92 

1. Emitter 2. Base 3. Collector 

Min Typ Max Unit 

30 v 
20 v 

4 v 
100 nA 
100 nA 

28 90 198 
0.1 0.3 v 

0.72 v 
1.2 1.6 pF 

400 620 MHz 
·3.0 5.0 dB 
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889016 NPN EPITAXIAL SILICON TRANSISTOR 
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SS9018 NPN EPITAXIAL SILICON TRANSISTOR 

AM/FM IF AMPLIFIER, LOCAL OSCILLATOR 
OF FM/VHF TUNER 
• High Current Gain Bandwidth Product fr•1,100 MHz ('fyp) 

ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

Characteristic Symbol Rating Unit 

Collector-Base Voltage Vcso 30 v 
Collector-Emitter Voltage VcEo 15 v 
Emitter-Base Voltage VEBO 5 v 
Collector Current le 50 

I 
mA 

Collector Dissipation Pc 400 mW 
Junction Temperature Tj 

I 

150 
I 

oc 
l Storage Temperature Tstg -55"-'150 I 

O"' 
'-' 

..l 

ELECTRICAL CHARACTERISTICS (Ta= 25 ° C) 

! 

I 

Characteristic Symbol Test Conditions 

Collector-Base Breakdown Voltage BVceo le= 1 OOµA, IE=O 
Collector-Emitter Breakdown Voltage BVcEo le= 1 .OmA, le=O 
Emitter-Base Breakdown Voltage BVeeo le=100µA, lc=O 
Collector Cutoff Current lceo Vee= 12V, IE=O 
DC Current Gain hFE VcE=5V, le= 1.0mA 
Collector-Emitter Saturation Voltage VcE(sat) lc=1 OmA, le=1 mA 
Output Capacitance Cob Vce=1 OV, IE=O 

f=1MHz 
Current Gain-Bandwidth Product fr VcE=5V, lc=5mA 

hFE CLASSIFICATION 

Classlflcatlon D E F G H I 

hFE 28·45 39·60 54·80 72·108 97·146 132-198 

c8SAMSUNG 
Electronics 

r-
1 T0·92 

I 

I 

1. Emitter 2. Base 3. Collector 

Min Typ Max Unit 

30 v 
15 v 

5 v 
50 nA 

28 100 198 
0.5 v 

1.3 1.7 pF 

700 1100 MHz 
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SS9018 NPN ·EPITAXIAL SILICON TRANSISTOR 

STATIC CHARACTERISTIC 
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PACKAGE DIMENSIONS 

SOT·23 Unit: mm 
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PACKAGE DIMENSIONS 
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~· ~UI--. -o-.46--L-

~·~; ~---___;5...;..;.0~8 0. 56 
TYP 

,-~-o-=-\]::~ 

T0·247F (2) 

3.1 

5.25 
5.65 

15.7 
16.3 

+3.2 
+3.6 

4.7 
5.3 

-H-~ ~I 1.3 
10.6 
11.2 

Unit: mm 

5.3 
5.9 

2.8 
3.4 

36.60 
37.59 

0.4 
0.8 
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PACKAGE DIMENSIONS 

l·PAK 

641 
6.79 
5.21 

r 5.46 1 
_r :1. 

0.77 
1.14 

0.64 _J1L 
0.88 

T0·3P 

¢3.10 
¢3.30 

2.84 
3.09 
1.75 
2.25 

...l 

~ ~ I 

I 
I Ii 

4.60 
TYP 

15.55 
16.05 

2.18 
2.44 

0.97 
1.22 

5.97 
6.22 

8.89 
9.78 

2.30 0.4 

TYP 0.6 

4.55 
5.05 -

0.88 
1.14 ·1,r--~ ~ ~~ I 10.81 . 

TYP 
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Unit: mm 

-1~ 0.94 

Unit: mm 

--H-~ 0.71 

D·PAK 

0.51 

6.41 
6.79 
5.21 
5.46 

~ ..... ----1' 
0.77 
1.14 

4.60 
TYP 

Unft: mm 

0.46 
0.61 
2.18 
2.44 
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PACKAGE DIMENSIONS 

CARRIER TAPE REELS Unit: mm 

0 0 ~ 
t\i t\i C\J 

+I +I +I 
0 co 0 '<:!" ,.... 

co .;. ,... .... .... 

T0·92 TAPING SPECIFICATION Unit: mm 

t:.h 

p 12.7±0.5 
Po 12.7±0.2 
P, 3.85±0.5 
P2 6.35±0.5 
w 18~~ ~ 

Wo 6±0.5 
w, 9±0.5 
W2 Max. 0.5 
H Max. 21 
H, Max. 27 

Ho 16±0.5 
F 5+o.8 

-0.2 

F,-F2 ±0.3 
Do 4±0.2 
t 0.65±0.2 
t:.h C±1 
d 0.46 

~--Do 
T 3.56 
L, Min. 2.5 

c8SAM8UNG 
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PACKAGE DIMENSIONS 

T0-92 AMMO PACK Unit: mm 

FEED 

~=====~~=:;::=::~:=:::~~~~r ADHESIVE TAPE 

'-----....,,..~_........,,,_...,_.,....,.. _ __,,,.,r-- CARRIER STRIP 

Max 45 

FLAT SIDE OF TRANSISTOR and ADHESIVE TAPE VISIBLE 
SAMSUNG's AMMO PACK is ecuivalent to styles A,B,C,D of reel pack depending on which 
box-flat is opened and which end of the box the devices are fed from. 
1 AMMO PACK contains 2000 pcs Transistors. 

c8SAMSUNG 
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SAMSUNG SEMICONDUCTOR SALES OFFICES-U.S.A. 

CALIFORNIA ILLINOIS MASSACHUSETTS TEXAS 

22837 Ventura Blvd. 2700 Augustine Drive 901 Warrenville Road 20 Burlington Mall Road 15851 Dallas Parkway 
Suite 305 Suite 198 Suite 120 Suite 205 Suite 745 
Woodland Hills, CA Santa Clara, CA 95054 Lisle, IL 60532-1359 Burlington, MA 01803 Dallas, TX 75248-3307 
91367 (408) 727-7433 (312) 852-2011 (617) 273-4888 (214) 239-0754 
(818) 346-6416 FAX: (408) 727-5071 FAX: (312) 852-3096 FAX: (617) 273-9363 FAX: (214) 392-4624 
FAX: (818) 346-6621 

SAMSUNG SEMICONDUCTOR REPRESENTATIVES 

U.S.A. and CANADA 

ARIZONA CONNECTICUT 

HAAS & ASSOC. INC. PHOENIX SALES 
77441 East Butherus Drive TEL: (602) 998-7195 257 Main Street TEL: (203) 496-7709 
Suite 300 FAX: (602) 998-7869 Torrington, CT 06790 FAX: (203) 496-0912 
Scottsdale, AZ 85260 

FLORIDA 
CALIFORNIA MEC 

QUEST REP INC. 700 W. Hillsboro Blvd. TEL: (305) 426-8944 

9444 Farnham St. TEL: (619) 565-8797 Bldg. 4, Suite 204 FAX: (305) 426-8799 

Suite 107 FAX: (619) 565-8990 Deerfield Beach, FL 33441 

San Diego, CA 92123 
MEC 

SYN PAC. 511 Carriage Road TEL: (407) 332-7158 

3945 Freedom Circle TEL: (408) 988-6988 Indian Harbour Beach, (407) 773-1100 

I Suite 650 FAX: (408) 988-5041 FL 32937 FAX: (407) 830-5436 

Santa Clara, CA 95054 
MEC 

WESTAR REP COMPANY 830 North Atlantic Blvd. TEL: (407) 799-0820 

2472 Chambers Road TEL: (714) 832-3325 Suite B401 FAX: (407) 799-0923 

Suite 100 FAX: (714) 832-7894 Cocoa Beach, FL 32931 

Tustin, CA 92680 
MEC 

WESTAR REP COMPANY 1001 45th, N.E. TEL: (813) 522-3433 

25202 Crenshaw Blvd. TEL: (213) 539-2156 St. Petersburg, FL 33703 FAX: (813) 522-3993 

Suite 217 FAX: (213) 539-2564 
Torrance, CA 90505 ILLINOIS 

IRI 
CANADA 8430 Gross Point Road TEL: (312) 967-8430 

TERRIER ELEC. 
Skokie, IL 60076 FAX: (312) 967-5903 

145 The West Mall TEL: (416) 622-7558 
Etobicoke, Ontario, Canada FAX: (416) 626-1035 IND/ANA 
M9C 1C2 STB & ASSOC. INC. 

TERRIER ELEC. 
3003 E. 96th St. TEL: (317) 844-9227 

3700 Gilmore Way, 106A TEL: (604) 433-0159 
Suite 102 FAX: (317) 844-1904 

Burnaby, B.C. Canada FAX: (604) 430-0144 
Indianapolis, IN 46240 

V5G 4M1 

TERRIER ELEC. 
MARYLAND 

6600 Transcanadlenne TEL: (514) 695-4421 ADVANCED TECH SALES 
Suite 750·17 FAX: (514) 695-3295 809 Hammonds Ferry Rd. TEL: (301) 789-9360 
Pointe Claire, Quebec, Canada Suite D FAX: (301) 789-9364 
H9R 452 Linthicum, MD 21090 

COLORADO MASSACHUSETTS 

CANDAL INC. NEW TECH SOLUTIONS, INC. 
7500 West Mississippi Ave. TEL: (303) 935-7128 111 South Bedford Street TEL: (617) 229-8888 
Suite A·2 FAX: (303) 935-7310 Suite 102 FAX: (617) 229·1614 
Lakewood, CO 80226 Burlington, MA 01803 
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SAMSUNG SEMICONDUCTOR REPRESENTATIVES 

MICHIGAN OREGON 

JENSEN C.B. EARL & BROWN CO. 
2145 Crooks Rd. TEL: (313) 643-Q506 9735 S.W. Sunshine Ct. TEL: (503) 643-5500 
Troy, MI 48084 FAX: (313) 643-4735 Suite 500 FAX: (503) 644-9230 

. Beaverton, OR 97005 

MINNESOTA PENNSYLVANIA 

IRI RIVCO JANUARY INC. 1120 East 80th Street TEL: (612) 854-1120 RJI Building TEL: (215) 631-1414 
Bloomington, MN 55420 · FAX: (612) 854·8312 78 South Trooper Road FAX: (215) 631-1640 

Norristown, PA 19403 

NEW JERSEY 
PUERTO RICO 

NECCO 
2460 Lemoine Avenue TEL:.(201) 461-2789 DIGIT·TECH 
Ft. Lee, NJ 07024 FAX: (201) 461-3857 P.O. Box 1945 TEL: (809) 892-4260 

Calle Cruz #2 FAX: (809) 892-3366 
Bajos, San German 00753 

NEW MEXICO 

S.W. SALES, INC. TEXAS 

7137 Settlement Way, N.W. TEL: (505) 899-9005 
S.W. SALES INC. Albuquerque, NM 87120 
2267 Trawood, Bldg. E3 TEL: (915) 594-8259 
El Paso, TX 79935 FAX: (915) 592-0288 

NEW YORK 
VIELOCK ASSOC. 

T·SQUARE 720 E. Park Blvd. TEL: (214) 881-1940 

· 6443 Ridings Road TEL: (315) 463-8592 Suite 102 FAX: (214) 423-8556 

Syracuse, NY 13206 FAX: (315) 463-0355 Plano, TX 75074 

T·SQUARE VIELOCK ASSOC. 

7353 Victor-Pittsford Road TEL: (716) 924-9101 9600 Great Hills Trail TEL: (512) 345-8498 

Victor, NY 14564 FAX: (716) 924-4946 Suite 150-W FAX: :(512) 346-4037 
Austin, TX 78759 

NORTH CAROLINA UTAH 

GODWIN & ASSOC. ANDERSON & ASSOC. 
1100·Logger Ct. TEL: (919) 878-8000 270 South Main, #108 TEL: (801) 292-8991 
Suite B 102 FAX: (919) 878-3923 Bountiful, UT 84010 FAX: (801) 298-1503 
Raleigh, NC 27609 

GODWIN & ASSOCIATES VIRGINIA 
2812 Oak Leigh Drive TEL: (704) 549-8500 

ADVANCED TECHNOLOGY SALES, INC. Charlotte, NC 28213 FAX: (704) 549·9792 
406 Grinell Drive TEL: (804) 320-8756 
Richmond, VA 23236 FAX: (804) 320-8761 

OHIO 

BAILEY, J.N. & ASSOC. 
WASHINGTON 

129 W. Main Street TEL: (513) 687-1325 EARL & BROWN CO. 
New Lebanon, OH 45345 FAX: (513) 687-2930 2447 A 152nd Ave. N.E. TEL: (206) 885-5064 

BAILEY, J.N. & ASSOC. 
Redmond, WA 98052 FAX: (206) 885-2262 

2679 Indianola Avenue TEL: (614) 262-7274 
Columbus,· OH 43202 FAX: (614) 262-0384 WISCONSIN 

BAILEY, ·J.N. & ASSOC. IRI 
1667 Devonshire Drive TEL: (216) 273-3798 631 Mayfair TEL: (414) 259-0965 
Brunswick, OH 44212 FAX: (216) 225-1461 Milwaukee, WI 53226 FAX: (414) 259-0326 

c8·SAMSUNG 
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SAMSUNG SEMICONDUCTOR SALES OFFICES-EUROPE 

SAMSUNG PARIS MILANO MUNCH EN 
SEMICONDUCTOR Centre d'Affaires La Viale G. Matteotti, 26 Carl-Zeiss-Ring 9 
EUROPE GmbH Boursidiere RN 186, Bat. 1-20095 Cusano Milanino D-8045 lsmaning 
Mergenthaler Allee 38-40 Bourgogne, BP 202 (Italy) (West Germany) 
06236 Eschborn F-92357 Le Plessis-Robinson Tel: 0039·2·6 13 28 88 Tel: (49) 0-89 96 48 38 
(West Germany) (France) Fax: 0039-2-6192279 Fax: (49) 0-89 96 48 73 
Tel: 06196/9009-0 Tel: 0033-1-40 94 07 00 
Fax: 0196/9009-89 Fax: 0033-1-40 94 02 16 

SAMSUNG SEMICONDUCTOR REPRESENTATIVES 

AUSTRIA 

SATRON HANDELSGES. MBH 
Hoffmeistergasse 8-10/1/5 TEL: 0043-222-87 30 20 
A-1120 Wien FAX: 0043-222-85 95 93 

BELGIUM 

C&S ELECTRONICS NV 
Heembeekstraat 111 
B-1120 Brussels 

DENMARK 

EXATEC ALS 
Dortheavj 1-3 
DK-2400 Kopenhagen 

FINLAND 

INSTRU COMPONENTS 
P.O. Box 64, Vitikka 1 
SF-02631-ESPOO 
Helsinki 

FRANCE 

TLX: 047-753 11 85 1 

TEL: 0032-2-2 44 29 74 
FAX: 0032-2-2 42 89 30 
TLX: 046-2 58 20 

TEL: 00453-1-19 10 22 
FAX: 00453·1 19 31 20 
TLX: 27253 

TEL: 00358-0-5 28 43 25 
FAX: 00358-0-5 28 43 33 
TLX: 057-12 44 26 

ASIA MOS (OMNITECH ELCCTRONIQUE) 
Batiment Evolic 1 165, TEL: 0033-1-47 60 12 47 
Boulevard De Valmy FAX: 0033-1-47 60 15 82 
F-92705 Colombes TLX: 042-61 38 90 

SONEL-ROHE (SCAIB) 
6, Rue Le Corbusier 
Silic 424 
F-94583 Rungis, Cedex 

TEL: 0033-1-46 86 81 70 
FAX: 0033-1-45 60 55 49 
TLX: 042·20 69 52 

ciSSAMSUNG 
Electronics 

GERMANY (WEST) 

SILCOM ELECTRONICS VERTRIEBS GmbH 
Neusser Str. 336-338 TEL: (49)-0-2161·6 07 52 
D-4050 Monchengladbach FAX: (49)-0-2161-6516-38 

TERMOTROL GmbH 
Pilotystr 4 
D-8000 MOnchen 22 

TLX: 85 2189 

TEL: (49)-0-89-2303 52 52 
FAX: (49)-0-89-2303 52 80 
TLX: 17 89 84 53 

ING. THEO HENSKES GmbH 
Laatzener Str. 19 TEL: (49)-0-511-86 50 75 
Postfach 72 12 26 FAX: (49)-0-7249 79 93 
D-3000 Hannover 72 TLX: 92 35 09 

ASTRONIC GmbH 
GrOnwalder Weg 30 
D-8024 Deisenhofen 

TEL: (49)-0-89-61 30 303 
FAX: (49)-0-89-61 31 668 
TLX: 5 21 61 87 

MSC VERKAUFSB0RO MITTE 
Wormser Str. 34 TEL: (49)-0-62-332 66 43 
Postfach 37 FAX: (49)·0-332 02 98 
D-6710 Frankenthal TLX: 46 52 30 

MICRONETICS GmbH 
Wail Dur Stadter Str. 45 
D-7253 Renningen 

ITALY 

DIS. EL. SPA 
Via Orbetello 98 
1-10148 Torino 

MOXEL S.R.L. 

TEL: (49)-0-7159-60 19 
FAX: (49)-0-715 951 19 
TLX: 72 47 08 

TEL: 0039-1-12 20 15 22 
FAX: 0039·1·12 16 59 15 
TLX: 043·21 51 18 

Via C. Frova, 34 TEL: 0039-2-61 29 05 21 
1-20092 Cinisello Balsamo FAX: 0039·2·6 17 25 82 

TLX: 043-35 20 45 

727 

I 



/ 

SAMSUNG SEMICONDUCTOR REPRESENTATIVES 

THE NETHERLANDS 

MALCHUS BV HANDEIMIJ. , 
Fokkerstraat 511-513 TEL: 0031-10-4 ~? 77 77 
Postbus 48 FAX: 0031-10-4 15 48 67 
NL-3125 BO Schiedam TLX: 044-2 15 98 

NORWAY 

EXATEC ALS 
Solheirnveien 50 
Postbox 314 
N-1473 Skarer 

SPAIN 

SEMICONDUCTORES S.A. 

TEL: 0047-2-97 29 50 
FAX: 0047-2-97 29 53 

Ronda General Mitre TEL: 0034·3·2 17 23 40 
240 Bjs FAX: 0034·3·2 17 65 98 
E-08006 Barcelona TLX: 052-9 77 87 

SWEDEN 

MIKO KOMPONENT AB 
Segers by Vligen 3 
P.O. Box 2001 
S-14502 Norsborg 

SWITZERLAND 

PANATEL AG 
Grundstr. 20 
CH-6343 Rotkreuz 

TEL: 0046-753-89 08 0 
FAX: 0046-753-75 34 0 
TLX: 052-9 77 87 

TEL: 0041 ·42 64 30 30 
FAX: 0041-42 64 30 35 
TLX: 045·86 87 63 

c8SAMSUNG 
Electronics 

UNITED KINGDOM 

STC ELECTRONIC DISTRIBUTION 
Edinburgh Way Harlow TEL: (0279) 441144 
Essex CM20 2DF FAX: (0279) 441787 

BYTECH LTD. 
3 The Western Centre, 
Western Road, 
Bracknell Berkshire 
RG121RW 

TEL: Sales 0344 482211 
Account/Adm In 

0344 424222 
FAX: 0344 420400 
TLX: 848215 

ITT MUL Tl COMPONENTS 
346 Edinburgh Avenue TEL: 0753 824212 
Slough SL1 4TU FAX: 0753 824160 

TLX: 849804 

NEL TRONIC LIMITED 
John F. Kennedy Road, 
Naas Road, Qublin 12, 
Ireland 

TEL: (01) 503560 
FAX: (01) 552789 
TLX: 93556 NELT El 
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SAMSUNG SEMICONDUCTOR REPRESENTATIVES 

ASIA 

HONG KONG 

AV, CONCEPT LTD. 
ROOM 804; Tower A, 8/FI., TEL: 3629325 
Hunghom Commercial Centre, FAX: 7643108 
37·39 MA Tau Wai Road, TLX: 52362 ADVCC HX 
Hunghom, Kowloon, 
Hong Kong 

PROTECH COMPONENTS LTD. 
Unit 2, 3/F, Wah Shlng Centre, TEL: 7930882 
11 Shing Yip Street, Kowloon, FAX: 7930811 
Kwun Tong, Hong Kong 

WISEWORLD TECHNOLOGY CO. 
Room 708, Tower A, 7/FI., TEL: 7658923 
Hunghom Commercial Centre, FAX: 3636203 
37-39 MA Tau Wai Road, 
Kowloon, Hong Kong 

RIGHT SYSTEM CO., LTD. 
Room A 19, 6/FI., 
Proficient Ind. Centre, 
Block A, 6 Wang Kwun Road, 
Kowloon Bay, Kowloon, 
Hong Kong 

SOLARBRITE ENTERPRISE CO. 
(CALCULATOR & WATCH) 
Room 903, The Kwangtung 
Provincial Bank Bldg., 
589-591 Nathan Road, 
Kowloon, Hong Kong 

TEL: 7566331 
FAX: 7998985 
TLX: 52896 OSPCL HX 

TEL: 7701010 
FAX: 7700559 
TLX: 52543 SECL HX 

SOLARI COMPUTER ENGINEERING LTD. 
(4 BIT/8 BIT ONE CHIP SOFTWARE HOUSE) 
Unit 703-4, 7/FI., Jordan House, TEL: 7213318 
6-8 Jordan Road, Kowloon, FAX: 7235288 
Hong Kong 

CENTRAL SYSTEMS DESIGN LTD. 
(ASIC DESIGN HOUSE) 
Room 1704, Westlands Centre, TEL: 5620248 
20 Westlands Road, FAX: 5658046 
Quarry Bay, Hong Kong TLX: 73990 CSD HX 

DATAWORLD INTERNATIONAL LTD. 
(MIYUKI ELECTRONICS (HK) LTD.) 
(ASIC DESIGN HOUSE) 
Flat No. 3-4, 5/FI., TEL: 7862611 
Yuen Shlng Ind. Bldg., FAX: 7856213 
1033, Yee Kuk Street, West, TLX: 45876 MYK HX 
Kowloon, Hong Kong 

TAIWAN 

YOSUN INDUSTRIAL CORP. 
Min-Sheng Commercial Bldg., TEL: (02) 501-0700-9 
10F No. 481 Min-Sheng East FAX: (02) 503·1278 
Rd., Taipei, Taiwan, R.O.C. TLX: 26777 YOSUNIND 

KINREX CORP. 
2nd. Fl., 514-3, Tun Hwa S. 
Rd., Taipei, Taiwan, R.O.C. 

TEL: 02-700-4686-9 
FAX: 02-704-2482 
TLX: 20402 KINREX 

c8SAMSUNG 
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SANT SONG CORP. 
Room A, BF No. 180, Sec-4, TEL: (02) 775-2506 
Chung Hsiao E. Rd., Taipei, FAX: (02) 771-8413 
Taiwan, R.O.C. 

JAPAN 

ADO ELECTRONIC INDUSTRIAL CO., LTD. 
7th Fl., Sasage Bldg., 4-6 TEL: 03-257-1618 
Sotokanda 2-Chome Chiyoda· FAX: 03-257-1579 
ku, Tokyo 101, Japan 

INTERCOMPO INC. 
lhi Bldg., 1-6-7, Shibuya, TEL: 03-406-5612 
Shibuya-ku, Tokyo 150 Japan FAX: 04-409-4834 

CHEMl·CON INTERNATIONAL CORP. 
Mitauya Toranomon Bldg., TEL: 03-508-2841 
22-14, Toranomon 1-Chome, FAX: 03-504-0566 
Minato-ku, Tokyo 105, Japan 

TOMEN ELECTRONICS CORP. 
1-1, Uschisaiwai-cho 2-Chome TEL: 03-506-3473 
Chiyoda-ku, Tokyo, 100 FAX: 03-506-3497 

DIA SEMICON SYSTEMS INC. 
Wacore 64 1-37-8, Sangenjaya, TEL: 03-487-0386 
Setagaya-ku, Tokyo 154 Japan FAX: 03-487-8088 

RIKEI CORP. 
Nichimen Bldg., 2-2-2, 
Nakanoshima, Kita-ku, 
Osaka 530 Japan 

TEL: 06-201-2081 
FAX: 06-222-1185 

SINGAPORE 

GEMINI ELECTRONICS PTE LTD. 
315, Outram Road, #12-08, TEL: 65-2263066 
Tan Boon Liat Building, FAX: 65-2262781 
Singapore 0315 TLX: RS-42819 

IND/A 

COMPONENTS AND SYSTEMS MARKETING 
ASSOCIATES (INDIA) PVT. LTD. 
100, Dadasaheb Phalke Road, 
Dadar, Bombay 400 
014 TEL: 4114585 

FAX: 4112546 
TLX: 001-4605 PDT IN 

TURKEY 

ELEKTRO SAN. VE TIC. KOLL. STI. 
Hasanpasa, Ahmet Raslm Sok TEL: 337-2245 
No. 16 KadlkOy Istanbul, FAX: 336-8814 
Turkey TLX: 29569 elts tr 

THAILAND 

VUTIPONG TRADING LTD., PART. 
51-53 Pahurat Rd. (Banmoh) TEL: 221-9699-3641 
Bangkok 10200 THAILAND 223-4608 

FAX: 224-0861 
TLX: 87470 Vutlpong TH 
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KOREA 

NAEWAE SEMICONDUCTOR CO., LTD. 
Room 503, 22·dong, Sunin TEL: 717·4065-7 
Bldg., 16·1, Hankangro-2ka, 702-4407-9 
Yongsan·ku, Seoul, Korea FAX: 702-3924 
Cable: ELECONAEWAE TLX: NELCO K27419 

SEOUL 
C.P.O. BOX 1409 

SAMSUNG LIGHT-ELECTRONICS CO., LTD. 
4th Fl. Room 2-3, TEL: 718-0045, 
Electronics Main Bldg., 16·9, 718-9531-5 
Hankangro·3ka, Yongsan-ku, FAX: 718-9536 
Seoul, Korea 

NEW CASTLE SEMICONDUCTOR CO., LTD. 
4th Fl. Room 10-11, TEL: 718-8531-4 
Electronics Main Bldg., 16-9, FAX: 718·8535 
Hankangro-3ka, Yongsan-ku, 
Seoul, Korea 

HANKOOK SEMICONDUCTOR & 
TELECOMMUNICATIONS CO., LTD. 
402 Suite, Sowon Bldg., TEL: 338-2015-8 
354-22, Seokyo-dong, FAX: 338-2983 
Mapo-ku, Seoul, Korea 

c8SAMSUNG 
Electronics 

SEG YUNG INTERISE CORP. 
21-301, Sunin Bldg., 16·1, TEL: 701-6811-6, 
Hankangro-2ka, Yongsan-ku, 701-6781-4 
Seoul, Korea FAX: 701-6785 

SEGYUNG ELECTRONICS 
182·2, Jangsa-dong, 
Jongro-ku, Seoul, Korea 

TEL: 273·6781-3 
FAX: (02) 273-6597 
TLX: K24950 

SU KS EMT 

SAMTEK 
Room 704, Euylim Bldg., TEL: 703·9656-8 
16·96, Hankangro·3ka, FAX: 703-9659 
Yongsan-ku, Seoul, Korea 

SUNIN INDUSTRIES CO., LTD. 
Sunin Bldg., 7FI., 16-1, TEL: 718·7113-6 
Hankangro-2ka, Yongsan-ku, 702-1257-9 
Seoul, Korea FAX: 715·1031 
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SAMSUNG SEMICONDUCTOR DISTRIBUTORS 

ALABAMA JACO (805) 495.9998 
2260 Townsgate Road 

HAMMOND (205) 830-4764 Westlake Village, CA 91361 
4411·B Evangel Circle, N.W. 
Huntsville, AL 35816 JACO (408) 432-9290 

2880 Zanker Road 

ARIZONA Suite 202 
San Jose, CA 95134 

ADDED VALUE (602) 951-9788 
(714) 837·8966 7741 East Gray Road JACO 

Suite #9 23-441 South Pointe Drive 

Scottsdale, AZ 85260 Laguna Hills, CA 92653 

CYPRESS/RPS (602) 966-2256 MICRO GENESIS (408) 727-5050 

2164 E. Broadway Road #310·8 2880 Lakeside Drive 

Tempe, AZ 85282 Santa Clara, CA 95054 

CALIFORNIA 
CANADA 

ELECTRONIC WHOLESALERS 
ADDED VALUE (209) 734·8~1 1935 Avenue De L'Eglise (514) 769-8861 
3320 East Mineral King Montreal, Quebec, Canada 
Unit D H4E 1H2 
Visalia, CA 93291 

PETERSON, C.M. (519) 434-3204 
ADDED VALUE (714) 259-8258 220 Adelaide Street North 
1582 Parkway Loop London, Ontario, Canada 
Unit G N6B 3H4 

I Tustin, CA 92680 
SAYNOR VARAH (416) 445-2340 

ADDED VALUE (619) 558-8890 99 Scarsdale Road 
6397 Nancy Ridge Road Don Mills, Ontario, Canada 
San Diego, CA 92121 M3B 2R4 

ADDED VALUE (818) 889-2861 SA YNOR VA RAH (604) 273-2911 
31194 La Baya Drive, #100 1-13511 Crestwood Place 
Westlake Village, CA 91362 Richmond, B.C., Canada 

V6V 2G5 
ALL AMERICAN (800) 669-8300 
369 Van Ness Way #701 WESTBURNE IND. ENT., LTD. 
Torrance, CA 90501 300 Steeprock Drive (416) 635-2950 

Downsview, Ontario, Canada 
BELL MICRO PRODUCTS (714) 963-0667 M3J 2W9 
18350 Mt. Langley 
Fountain Valley, CA 92708 COLORADO 

BELL MICRO PRODUCTS (408) 434-1150 
ADDED VALUE (303) 422-1701 
4090 Youngfield 

550 Sycamore Drive Wheat Ridge, CO 80033 
Milpitas, CA 95035 

CYPRESS/RPS (714) 521-5230 
CYPRESS/RPS (303) 792-5829 
12503 E. Euclid Drive 

6230 Descanso Avenue 
Englewood, CO 80111 

Buena Park, CA 90620 

CYPRESS/RPS (619) 535-0011 
CONNECTICUT 

10054 Mesa Ridge Ct ALMO ELECTRONICS (203) 288-6556 
Suite 118 31 Village Lane 
San Diego, CA 92121 Wallingford, CT 06492 

CYPRESS/RPS (408) 980-8400 JACO (203) 235-1422 
2175 Martin Avenue 384 Pratt Street 
Santa Clara, CA 95050 Meriden, CT, 06450 

CYPRESS/RPS (818) 710-7780 JV (203) 469-2321 
21550 Oxnard, #420 690 Main Street 
Woodland Hills, CA 91367 East Haven, CT 06512 
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SAMSUNG SEMICONDUCTOR DISTRIBUTORS 

FLORIDA JACO (301) 995-6620 
Rivers Center 

ALL AMERICAN (305) 621-8282 10270 Old Columbia Road 
16251 N.W. 54th. Avenue Columbia, MD 21.046 
Miami, FL 33014 

HAMMOND (407) 973-7103 MASSACHUSETS 
6600 N.W. 21st. Avenue ALMO ELECTRONICS (617) 821-1450 
Fort Lauderdale, FL 33309 60 Shawmut Avenue 

HAMMOND (~07) 849-6060 
Canton, MA 02021 

1230 W. Central Blvd GERBER (617) 329-2400 
Orlando, FL 32802 128 Carnegie Row 

MICRO GENESIS (407) 869-9989 Norwood, MA 02062 

2170 W. State Road 434 #324 JACO (617) 273-1860 
Longwood, FL 32779 222 Andover Street 

Wilmington, MA 01887 
GEORGIA 

HAMMOND (404) 449-1996 
MICHIGAN 

5680 Oakbrook Parkway CALDER (616) 698-7400 
#160 4245 Brockton Drive 
Norcross, GA 30093 Grand Rapids, Ml 49508 

QUALITY COMPONENTS (404) 449-9508 CHELSEA INDUSTRIES (313) 525-1155 
6145 Northbelt Parkway 34443 Schoolcraft 
Suite B Livonia, Ml 48150 
Norcross, GA 30071 

ILLINOIS 
MINNESOTA 

ALL AMERICAN (612) 944-2151 
GOOLD (312) 860-7171 11409 Valley View Road 
101 Leland Court Eden Prairie, MN 55344 
Bensenville, IL 60106 

CYPRESS/RPS (612) 934-2104 
OPS (312) 884-6620 7650 Executive Drive 
101 Commerce Dr. #A Eden Prairie, MN 55344 
Schaumburg, IL 60173 

VOYAGER (612) 571-7766 

IND/ANA 5201 East River Road 
Fridley, MN 55421 

AL TEX (317) 848-1323 
12744 N. Meridian MISSOURI 
Carmel, IN 46032 

CHELSEA INDUSTRIES (314) 997-7709 
CHELSEA INDUSTRIES (317). 253-9065 2555 Metro Blvd. 
8465 Keystone Crossing, #115 Maryland Heights, MO 63043 
Indianapolis, IN 46240 

NEW JERSEY 
MARYLAND 

ALMO ELECTRONICS (201) 613-0200 
ALL AMERICAN (301) 251-1205 12 Connerty Court 
1136 Taft Street East Brunswick, NJ 08816 
Rockville, MD 20853 

GENERAL RADIO SUPPLY (609) 964-8560 
ALMO ELECTRONICS (301) 953-2566 600 Penn St. ® Bridge Plaza 
8309B Sherwlck Court Camden, NJ 08102 
Jessup, MD 20794 

JACO (201) 942-4000 
GENERAL RADIO SUPPLY (301) 995-6744 Ottillo Office Complex 
6935L Oakland Mills Road 555 Preakness Avenue 
Columbia, MD 21045 Totowa, NJ 07512 
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SAMSUNG SEMICONDUCTOR DISTRIBUTORS 

NEW YORK OKLAHOMA 

ALL AMERICAN (516) 981-3935 QUALITY COMPONENTS (918) 664-8812 
33 Commack Loop 3158 S. 108th East Avenue 
Ronkonkoma, NY 11779 Suite 274 

Tulsa, OK 74146 
CAM/RPC (716) 427-9999 
2975 Brighton Henrietta TL Road 
Rochester, NY 14623 

OREGON 

JACO (516) 273-5500 
CYPRESS/RPS (503) 641-2233 
15075 S. Koll Parkway 

145 Oser Avenue Suite D 
Hauppauge, NY 11788 Beaverton, OR 97006 

MICRO GENESIS (516) 472-6000 
PENNSYLVANIA 90-10 Colin Drive 

Holbook, NY 11741 
ALMO ELECTRONICS (215) 698-4003 

NORTH CAROLINA 9815 Roosevelt Blvd. 

I Philadelphia, PA 19114 

QUALITY COMPONENTS (919) 467-4897 
(412) 782-3770 3029-105 Stonybrook Drive CAM/RPC 

Raleigh, NC 27604 620 Alpha Drive 
Pittsburgh, PA 15238 

DIXIE (704) 377-5413 
(412) 776-9090 2220 South Tryon Street ALMO ELECTRONICS 

Charlotte, NC 28234 220 Executive Drive 
Mars, PA 16046 

HAMMOND (919) 275-6391 
2923 Pacific Avenue SOUTH CAROLINA 
Greensboro, NC 27420 

DIXIE (803) 297 -1435 
RESCO/RALEIGH (919) 781-5700 4909 Pelham Road 
Hwy. 70 West & Resco Court Greenville, SC 29606 
Raleigh, NC 27612 

DIXIE (803) 779-5332 
OHIO 1900 Barnwell Street 

Columbia, SC 29201 
CAM/RPC (216) 461-4700 
749 Miner Road HAMMOND (803) 233-4121 
Cleveland, OH 44143 1035 Lowndes Hill Rd. 

Greenville, SC 29607 
CAM/RPC (614) 888-7777 
15 Bishop Drive #104 
Westerville, OH 43081 TEXAS 

CAM/RPC (513) 433-5551 ADDED VALUE (214) 404-1144 
7973-B Washington Woods Drive 4470 Spring Valley Road 
Centerville, OH 45459 Dallas, TX 75244 

CHELSEA INDUSTRIES (513) 891-3905 ADDED VALUE (512) 454-8845 
10979 Reed Hartman, Highway 6448 Highway 290 East 
#133 #A103 
Cincinnati, OH 45242 Austin, TX 78723 

CHELSEA INDUSTRIES (216) 893-0721 ALL AMERICAN (214) 231-5300 
1360 Tomahawk 1819 Firman Drive, #127 
Maumee, OH 43537 Richardson, TX 75081 

SCHUSTER (513) 489-1400 CYPRESS/RPS (214) 869,1435 
11320 Grooms Road 2156 W. Northwest Highway 
Cincinnati, OH 45242 Dallas, TX 75220 

SCHUSTER (216) 425-8134 JACO (214) 235-9575 
20570 East Aurora Road 1209 Glenville Drive 
Twinsburg, OH 44087 Richardson, TX 75080 
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SAMSUNG SEMICONDUCTOR DISTRIBUTORS 

MICRO GENESIS (214) 644-5055 VIRGINIA 
9221 LBJ Freeway, #220 
Dallas, TX 75243 VIRGINIA ELEC. (804) 296-4184 

715 Henry Avenue 
OMNI PRO (214) 233-0500 Charlottesville, VA 22901 
4141 Biiiy Mitchell 
Dallas, TX 75244 WASHINGTON 

QUALITY COMPONENTS (214) 733-4300 CYPRESS/RPS (206) 483-1144 
4257 Kellway Circle 22125 17th Avenue 
Addison, TX 75244 Suite 114 

Bothell, WA 98021 
QUALITY COMPONENTS (713) 240-2255 
1005 Industrial Blvd. JACO (206) 881-9700 
Sugar Land, TX 77478 15014 N.E. 40th Street 

Bldg. "O", Unit 202 
QUALITY COMPONENTS (512) 835-0220 Redmond, WA 98052 
2120-M Braker Lane 
Austin, TX 78758 PRIEBE (206) 881-2363 

14807 N.E. 40th 
Redmond, WA 98052 

UTAH WISCONSIN 

ADDED VALUE (801) 975·9500 MARSH (414) 475-6000 
1836 Parkway Blvd. 1563 S. 101st. Street 
West Valley City, UT 84119 Miiwaukee, WI 53214 
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Semiconductor Business 
HEAD OFFICE: 
8/10FL. SAMSUNG MAIN BLDG. 
250, 2-KA, TAEPYUNG-RO, 
CHUNG-KU. SEOUL, KOREA 
C.P.O. BOX 8233 

BUCHEON PLANT:
1 

82-3, DODANG-DONG, 
BUCHEON, KYUNGKl-DO, KOREA 
C.P.O. BOX 5779 SEOUL 100 

KIHEUNG PLANT: 
SAN 1/24 NONGSUH-RI, KIHEUNG-MYUN 
YONGIN-GUN, KYUNGKl-DO, KOREA 
C.P.O. BOX 37 SUWON 

GUMI BRANCH: 
259, GONDAN-DONG, GUMI, 
KYUNGSANGBUK-DO, KOREA 

SAMSUNG SEMICONDUCTOR INC.: 
3725 NORTH FIRST STREET 
SANJOSE, CA 95134-1708, USA 

HONG KONG BRANCH: 
24FL. TOWER 1 ADMIRAL TY CENTER 
18 HARCOURT ROAD HONG KONG 

TAIWAN OFFICE: 
RM B. 4FL. NO 581 
TUN-HWA S, RD, TAIPEI, TAIWAN 

TELEX: KORSST K27970 
TEL: (SEOUL) 751-2114 
FAX: 753-0957 

TELEX: KORSEM K28390 
TEL: (SEOUL) 741-0066, 664-0066 
FAX: 741-4273 

TELEX: KORSST K23813 
TEL: (SEOUL) 741-0620/7 
FAX: 741-0628 

TELEX: SSTGUMI K54371 
TEL: (GUMI) 2-2570 
FAX: (GUMI) 52-7942 

TEL: (408) 954-7000 
FAX: (408) 954-7873 

TEL: 8626900 
TELEX: 80303 SSTC HX 
FAX: 8661343 

TEL: (2) 706-6025/7 
FAX: (2) 784-084 7 

SAMSUNG ELECTRONICS JAPAN CO., LTD. 
9F. SUDACHO VERDE BLDG. TELEX: 2225206 SECJPN J 
2-3, KANDA-SUDACHO TEL: (03) 258-9501 
CHIYODA-KU, TOKYO 101, JAPAN FAX: (03) 258-9696 

SAMSUNG SEMICONDUCTOR EUROPE GMBH: 
MERGENTHALER ALLEE 38-40 
D-6236 ESCHBORN, W/G 

SAMSUNG (U.K.) LTD.: 
SAMSUNG HOUSE 3 RIVERBANK WAY 
GREAT WEST ROAD BRENTFORD 
MIDDLESEX TW8 9RE 

SINGAPORE OFFICE: 
1 0 COLL YER QUAY #14-07 
OCEAN BUILDING S'PORE 0104 

TEL: 0-6196-90090 
FAX: 0-6196-900989 
TELEX: 4072678 SSED 

TEL: 862-9312 (EXT) 304 
862-9323 (EXT) 292 

FAX: 862-0096, 862-0097 
TELEX: 25823 

TEL: 535-2808 
FAX: 532-6452 
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