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ORDERING INFORMATION FOR LINEAR CIRCUIT

The ordering information for NEC devices covered in this catalog is introduced as follows. Three basic units of
information are contained in the code.

uPC - . 1561 C
DEVICE FAMILY - DEVICE NUMBER PACKAGE

e DEVICE FAMILY ' :
MPA : Twin Transistor and Miscellaneous Device
MPB : Monolithic Bipolar Digital
uPC . Monolithic Linear
uPD @ Monolithic MOS

o DEVICE NUMBER

This group of alpha numeric characters denotes the device type.

Most of NEC's High Reliability linear devices employ proprietary numbering system of NEC. And the original
manufacturers type number denotes the commercial temperature range of linear circuits. (For example, uPC151A:
High Reliability 741 type of op amp. uPC741C: commercial temperature range of 741.)

o PACKAGE
One letter shows the package information
C — Plastic Molded DIP
D — Ceramic DIP G — Plastic Flat Package

e TEMPERATURE

High Reliability/Industrial Commercial

Operating Temperature Range

Ceramic DIP —20°C to +80°C -

Plastic DIP, flat —20°C to +70°C 0°C to +70°C
Storage Temperature Range

Metal Can —65°C to +175°C -

Ceramic DIP —55°C to +150°C -

Plastic DIP, flat ' —55°C 10 +126°C —55°C to +125°C

® EXAMPLE

MPC741C : 741 type of op amp in plastic molded DIP with commercial temperature rating capability.
MPC151G : 741 type op amp in plastic flat package with industrial temperature rating capability.
uPC741G : 741 type op amp in plastic flat package with commercial temperature rating capability.
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QUALITY & RELIABILITY

NEC's Linear Integrated Circuits are manufactured
and tested by the following process flows to realize a
complete quality and reliability.

QUALITY CONTROL FLOW CHART
Industrial Industrial Commercial
Cavity DIP  Plastic DIP Plastic DIP

LManufacturing Stores I Purchased Materials Verification

| Mask Making | Visual Mask Inspection

l Wafer Lot Acceptance l 100% Visual Inspection

I Wafer Testing ]> ——————————————— -( 100% Electrical Sorting )

[ wafter Scribing  f--——-——-————=—=- 100% Visual Inspection )

| ] [
| Die Mount | St +( Visual Inspection )

I x 100 Magnification l ]
ina b-———————_———- - - - Visual Inspection
| Lead Bonding I’ Bond Strongth Test —( isual Insp )
I (Process Check)

[ Sealing/Molding ~ F~~~—----e---

| Screening/Aging  }----——————-———

[ Marking |

l

Electrical Sorting |' ——————————————— -( 100% Electrical Sorting )

emp. Cycling

Temp. Storage Curing

Screening

(Short Term Life Test)
————————————————— C Lot Sampling

Reliability
Assurance Test

YES

100%
Inwarehouse

Inspection

——————————————— + Electrical Testing LTPD 3% )

*The Reliability Test Reports of shipped lots are availa-
ble upon Customer’s requests for industrial grade

— products.
(' Shipping )




Periodical Reliability Test

INDUSTRIAL CAVITY DIP

Test Items Test Condition
Soldering Heat 260°C, 10 sec, once
Temperature Cycle —65°C to +1560°C, 10 cycles, 30 min each temp.
Thermal Shock 100°C and 0°C, 15 cycles, 5 min each temp.
Environmenta! Test Mechanical Shock 1500G, 0.5 ms, XYZ Axis, 5 times

Variable Frequency Vibration

100 Hz to 2000 Hz, 20G, XYZ Axis, 4 times

Constant Acceleration

2000G, XYZ Axis, 1 min each

Lead Fatigue

250 g, 90 degrees, 3 times, 3 or 4 leads

Solderability

230°C, 5 sec, once, with rosin flux

Bias Temperature Test

Ta=125°C, Maximum Rated Voltage,1000 hours

Life Test

High Temperature Storage Test

Ta=175°C, 1000 hours

INDUSTRIAL PLASTIC MOLDED DIP

Test Items Test Condition
Soldering Heat 260°C, 10 sec, once
Temperature Cycle —65°C to +150°C, 10 cycles, 30 min each temp.
Environmental Test Thermal Shock 100°C and 0°C, 15 cycles, 5 min each temp.
Lead Fatigue 250 g, 90 degrees, 3 times, 3 or 4 leads
Solderabitity 230°C, 5 sec, once, with rosin flux

Bias Temperature Test

Ta=125°C, Maximum Rated Voltage, 1000 hours

High Temperature Storage Test

Ta=150°C, 1000 hours

Storage Test

Life Test High Temperature, High Humidity

Ta=65°C, Ry=95%, 1000 hours

Pressure Cooker Test

Ta=125°C, Ryy=100%, 96 Hr

INDUSTRIAL MINIFLAT IC

Test Items Test Condition
Solderability 230°C, 5 sec, once
Environmental Test Temperature Cycle —65°C to +150°C, 10 cycles, 30 min each temp|

Thermal Shock

100°C and 0°C, 15 cycles, 5 min each temp.

Bias Temperature Test

Ta=125°C, Maximum Rated Voltage, 1000 hours

High Temperature Storage Test

Ta=150°C, 1000 hours

Storage Test

Life Test High Temperature, High Humidity

Ta=65°C, Riy=95%, 1000 hours

Pressure Cooker Test

Ta=125°C, Ry=100%, 48 Hr

* Periodical reliability test is carried out every three months for each product. Test reports are available upon

customer’s requests,
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CROSS REFERENCE GUIDE

INDUSTRIAL TEMPERATURE RANGE

FUNCTION NEC FAIRCHILD | NATIONAL | MOTOROLA T,
General Purpose OP Amp. uPCS6D - -~ MC1709CU wAT09CIG
R o uPC1B1D | wA741RC LM741CJ MC1741CU BA741CJG
eneral Purpose OP Amp. wPCI51C | pA7T4HITC LM741CN MC1741CP1 uA741CP
uPC151G - - - -
Instrumentation OP Amp. uPC164D | uA725RC LM725CJ Mc14s6cu® -
Super Beta OP Amp. uPC156D -~ LM308.-8 LM308U -
General Purpose OP Amp. uPC157D - LM301AJ LM301AS LM301AJG
WPCIB7C | pA301AT LM301AN LM301AN LM301AP
High Speed Wide Band OP Amp. WPC159D _ LM318J-8 _ LM318JG
Micro Power OP Amp. (Programmable) uPC253Da _ _ _ _
. uPC254A — Precision Monolithic Inc. OP—05CJ—
Instrumentation OP Amp. uPC254D * — Precision Monolithic Inc. OP—05CY —
Instrumentation OP Amp. uPC354D *— Precision Monolithic Inc, OP—Q7CY —
4PCBOIC | wAF771LTC® | LF351IN® MC34001P® | TLO8IC
J-FET Input OF Amp. uPC801D | wAF771RC® - MC34001U® | TLO81CJG
) uPC802C - LM4250CN - -
Micro Power OP Amp. (Programmable) uPC802G _ — _ _
WPC251C | uA1458TC LM1458N MC1458P1 MC1458P
Dual General Purpose OP Amp, uPC251D | wA1458RC LM1458J MC1458L MC1458JG
uPC251G - - — _
uPC258C | pA4BE8TC - MC4558CP1 RC4558P
Dual General Purpose OP Amp. uPC258D | pA4BEBRC - MC4558CU RCA558JG
uPC258G - - - _
Dual High Speed Wide Band OP Amp. &4 | 4PC259Ca - - - -
Dual Instrumentation OP Amp. uPC454D | — Precision Monolithic inc, OP—10CY —
uPC1251C - LM358N LM358N LM358P
Dual Low Power OP Amp. #PC1251D - - LM358J LM358JG
’ uPC1251G - _ _ -
Dual J-FET Input OP Amp. uPCBO3C | wAF772LTC® | LF353N® MC34002P® | TLOB2CP
uPCBO3D | wAF772RC® - MC34002U® | TLOB2CJG
uPC451C | pA324P LM324N LM324N LM324N
Quad Low Power OF Amp. WPC451D | wA324D LM324) LM324 LM324
uPC451G - - - -
uPC458C | HARRIS HA4741-5 MCa741P -
Quad General Purpose OP Amp, uPC458D - - - -
uPC458G - - - -
uPC804D | pAF774RC® - MC34004U® | TLOBAJG
X tOP Amp.
Quad J-FET Inpu me uPCB0AC | wAF774LTC® | LF347N® MC34004P® | TLOB4CP

* PMI; 14 pin Ceramic Package, NEC; 8 pin Ceramic Package

[ ]
a

12

Functional Equivalent
NEC Original Device




FUNCTION NEC FAIRCHILD NATIONAL MOTOROLA Tl

uPC271C | mA3NT LM311N LM311N LM311P

Precision Comparator uPC271D pA311R LM311J-8 LM311J-8 LM311JG
uPC271G - - - -
uPC272C - LM319N - -

Dual High Speed Comparator uPC272D - LM319J - -
uPC272G - - - -
uPC277C - LM393N - LM393P

Dual Low Power Comparator uPC277D - - - LM393JG
uPC277G - - - -
uPC177C | uA339P LM338N LM339N LM339N

Quad Low Power Comparator uPC177D | uA338D LM339J LM339J LM3394
wPC177G

6 Bit D/A Converter uPC603D — Precision Monolithic Inc. DAC—01CY ~

10 Bit D/A Converter uPC610D — Precision Monolithic Inc. DAC—02CCX1 —

. uPC624D | — Precision Monolithic Inc. DAC—08EQ

8 Bit D/A Converter uPC624C

4.5 Digit Integrating A/D (Analog) uPC646D - LF13300 — -

4.5 Digit Integrating A/D (Digital) uPCB47CA - MM5330® - -

Timer uPC817C nAB55TC LMBE55CN MC1455L NEBS5P

Precision Positive Regulator uPC141D - - - -
uPC141C | pA376TC LM376N - LM305P

Switching Regulator Controtler uPC1042C - - - -

Over Voltage Protector uPC3423C — - MC3423P1 -

13




COMMERCIAL TEMPERATURE RANGE

FUNCTION NEC FAIRCHILD NATIONAL MOTOROLA T
G P P uPC741C HA741TC LM741CN MC1741CP1 RA7T41CP
eneral Purpose OP Amp uPC741G _ _ _ _
General Purpose OP Amp uPC301AC nA301AT LM301AN LM301AN LM301AP
uPC4081C uAF771LTC® LF351N® MC34001P® TLO81C
J-FET input OP Amp uPC4081G _ _ _ _
. #PC4250C - LM4260CN - -
Micro Power OP Amp {Programmable) uPC4250G - _ _ _
. uPC1458C uA1458TC LM1458N MC1458P1 MC1458P
Dual General Purpose OP Amp uPC1458G _ - _ _
Dual Decompensated OP Amp uPC45564 - - - -
Dual Head Phone Amp pPC45574 - - - -
uPC4568C #A4558TC - MC4558CP1 RC4558P
Dual General Purpose OP Amp uPCA4558G _ _ _ o
Dual General Purpose OP Amp uPC4559C ~RAYTHEON RC4559NB—
Dual High Speed Wide Band OP Amp 1PCA4560C2 - - - -
uPC368C - LM358N LM358N LM358P
Dual General Purpose OP Amp uPC358G _ _ _ _
Dual J-FET Input OP Amp uPC4082C wAF772LTC® LF353N°® MC34002P® TLOB2CP
uPC324C uA324P LM324N LM324N LM324N
Quad Low Power OP Amp uPC324G _ _ _ _
uPC4741C HARRIS HA4741-5 MC4741P
Quad General Purpose OP Amp uPCA741G _ _ _ _
Quad J-FET Input OP Amp uPC4084C wAF774LTC® LF347N® MC34004P® TLOB4CP
Precision C uPC311C BA3NT LM311N LM311N LM311P
recision Comparator uPC311G _ _ _ _
R uPC319C - LM319N - -
Dual High Speed Comparator uPC319G _ _ _ _
uPC393C - LM393N - LM393P
Dual Low Power Comparator uPC393G _ _ _ _
uPC339C uA339P LM339N LM339N LM339N
Quad Low Power Comparator uPC339G _ _ _ _
Timer #PC1555C HABESTC LMBB5CN MC1455CP1 NESS5P
#PC78L05 BA78LOSAWC LM78LO5CZ MC78LO5CP BA78LOSCLP
Three Terminal Positi uPC78L08 uA78LOBAWC | LM78LO8BCZ MC78L.08CP #A78LOSCLP
ree Terminal Positive Re@(’g‘?“: WPC78LI2 | wA78LI2AWC | LM78L12CZ | MC78L12CP | wA78L12CLP
-1 A) #PC78L15 BA78LISAWC | LM78L15CZ MC78L15CP HA78LISCLP

o Functional Equivalent
4 NEC Original Device
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FUNCTION NEC FAIRCHILD NATIONAL MOTORCLA Tl
uPC78M0O5H | pA78MO5UC LM341P-5. MC78MO05CP #A78MO5CKC
uPC78M0O8H | nA78M0OBUC LM341P-8, MC78M08CP #A78MOBCKC
uPC78M10H - - - -

. - uPC78M12H | uA78M12UC LM341P-12 MC78M12CP #A78M12CKC
Thvee TerminelPositve Re?glgt:l; uPC78M16H | uA78M15UC LM341P-156 MC78M15CP BA78M15CKC
uPC78M18H | uA78M18UC LM341P-18 MC78M18CP #A78M18CKC
uPC78M24H | uA78M24UC LM341P-24 MC78M24CP #A78M24CKC
#PC7805H wA7805UC LM340T-5 MC7805CP uA7805CKC
uPC7808H HA7808UC LM3407-8 MC7808CP #A7808CKC
Three Terminal Positive Regulator uPC7812H wAT7812UC LM340T-12 MC7812CP uA7812CKC
1 A) uPC7815H uA7816UC LM340T—-15 MC7816CP #A7815CKC
uPC7818H uA7818UC LM3407T-18 MC7818CP uA7818CKC
#PC7824H pA7824UC LM3407T-24 MC7824CP uA7824CKC
#PC7905H #A7905UC LM320T7-5 MC7905CP #A7905CKC
uPC7908H #A7908UC LM320T-8 MC7908CP #A7908CKC
Three Terminal Negative Regulator uPC7912H BA7912UC LM320T-12 MC7912CP wA7912CKC
#PC7915H KA7915UC LM320T-15 MC7916CP #AT915CKC
A uPC79184 | uA7918UC LM320T-18 MC7918CP uA7918CKC
wPC7924H #A7924UC LM320T-24 MC7924CP uA7924CKC

15
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DEFINITIONS

Input Offset Voltage
The Input voltage required to zero the output with
no load.

Input Bias Current
The base current or gate leak of the input transistor
when the output is at zero volts with no load.

Input Offset Current
The difference between the two input bias currents
when the output is at zero volts with no load.

Average Input Offset Voltage Drift
The ratio of the change in the input offset voltage
to the change in temperature producing it.

Average Input Bias Current Drift
The ratio of the change in the input bias current to
the change in temperature producing it.

Average Input Offset Current Drift
The ratio of the change in the input offset current
to the change in temperature producing it.

Large Signal Voltage Gain
The ratio of the change in output voltage to the
change in input voltage producing it.

Common Mode Rejection Ratio (CMRR)
The ratio: of the change in input offset voltage to the
change in common-mode voltage producing it.

Supply Voltage Rejection Ratio {SVRR)
The ratio of the change in input offset voltage to the
change in supply voltage producing it.

Input Voltage Range
The range of common-mode voltage on the input
terminals for which the device will operate linearly.

Input Resistance

The ratio of the small-signal change in input voltage
change in input current at either input terminal with
the other grounded.

Maximum Output Voltage Swing
The peak output voltage that can be obtained with-
out clipping.

Supply Current
The standby current of the amplifier is measured
when the output is at zero.

Input Noise Voltage
The peak to peak noise voltage in a specified fre-
quency band.

Input Noise Voltage Density
The rms noise voltage in a 1 Hz band surrounding a
specified value of frequency.

Input Noise Current
The peak to peak noise current in a specified fre-
quency band.

Input Noise Current Density
The rms noise voltage in a 1 Hz band surrounding a
specified value of frequency.

Slew Rate

The ratio. of a change in output voltage to the mini-
mum time required to effect this change under large
signal drive conditions.
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SELECTION GUIDE

ORIGINAL Operating
First Temperature
DEVICE Souce Range DESCRIPTION PACKAGE
Number [°cl
Single Operational Amplifier
LPCEBD 709 —20~ 480 General Purpose 8 Pin Cavity DIP
uPC151D —20 ~ +80 8 Pin Cavity DIP
uPC151C —20~+70 8 Pin Modled DIP
uPC151G 4 —20 ~ 470 General Purpose 8 Pin Molded Flat
uPC741C 0~ +70 8 Pin Molded DIP
uPC741G 0~+70 8 Pin Molded Flat
WPC154D 725 —20~+80 Instrumentation Amplifier 8 Pin Cavity DIP
uPC156D 308 20~ 1480 Super Beta Transistor Input 8 Pin Cavity DIP
uPC157D —20~ +80 8 Pin Cavity DIP
uPC157C 301 —20~ +70 General Purpose 8 Pin Molded DIP
MPC301AC 0~ +70 8 Pin Molded DIP
uPC159D 318 —20 ~ +80 High Speed Wide Band 8 Pin Cavity DIP
NEC Micro Power Programmable
MPC263D | ORIGINAL | —20~+80 © 9 8 Pin Cavity DIP
uPC254D oP—-05 20 ~ +80 Instrumentation Amplifier 8 Pin Cavity DIP
uPC354D oP-07 —-20 ~ +80 Instrumentation Amplifier 8 Pin Cavity DIP
uPC801D —20~ +80 8 Pin Cavity DIP
MPC801C TL—081 —20 ~ +70 J-FET Input 8 Pin Molded DIP
uPC4081C 0~ +70 8 Pin Molded DIP
uPC802C —20~+70 8 Pin Molded DIP
MPC802G —20~+70 . 8 Pin Molded Flat
UPCA250C 4250 0~ +70 Micro Power Programmable 8 Pin Molded DIP
uPC4250G 0~+70 8 Pin Molded Flat
Dual Operational Amplifier
H#PC251C —20~+70 8 Pin Molded DIP
MPC251D —-20~ +80 8 Pin Cavity DIP
uPC251G 1458 ~20~+70 Dual General Purpose 8 Pin Molded Flat
uPC1458C 0~ +70 8 Pin Molded DIP
uPC1458G 0~+70 8 Pin Molded Flat




ELECTRICAL CHARACTERISTICS (Ta = 25°C)
Supply Voltage | 1.0 MAX: |Vio MAX. | 1o MAX. | 1g MAX. | AwMIN.| f;Tvp. | Siow Rate | PAGE
MIN. (V] | TYP. [v]| [mA] {mv] [nAl {nA] [aB] [MHz] [V/usi
9 $15 5.0 5.0 200 800 86 Programmable 24
+7* +15 2.8 6.0 200 500 88 0.6 0.5 28
15 5.0 2.0 35 125 108 Programmable 32
+15 0.8 7.5 1.0 75 88 Pfogrammable 37
+5 £15 3.0 7.5 50 250 88 Programmable 41
+15 1.0 10 200 500 88 10 70 46
Program-
+3 +15 m:g |rea 5.0 50 100 90 Programmable 54
+3 +15 5.0 1.3 6.0 7.0 100 05 0.15 58
+3 +15 5.0 150uV 6.0 +7.0 100 0.5 0.15 70
+4* +15 2.8 15 200pA | 400pA 88 3 1 89
P -
£1.0 +15 n::g‘r:m 6.0 20 75 96 Programmable 92
£7* +15 5.6 6.0 200 500 86 0.6 0.5 50

* Not guaranteed
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ORIGINAL | Operating
DEVICE First | Temperature DESCRIPTION PACKAGE
Souce Range )
Number °cl

uPC258D ~20~ +80 . 8 Pin Cavity DIP
uPC258C -20~ +70 8 Pin Molded DIP
uPC258G 4558 —-20~+70 Dual General Purpose 8 Pin Molded Flat
uPC4558C 0~ +70 8 Pin Molded DIP
uPC4558G 0~+70 8 Pin Molded Flat

NEC . . . .
MPC259C ORIGINAL -20~+70 _Dual High Speed Wide Band GB=10 MHz | 8 Pin Molded DIP
#PC4560C 0~+70 8 Pin Molded DIP
uPC454D oP-10 —20 ~ +80 Dual Instrumentation Ampilifier 14 Pin Cavity DIP
uPC1261D ~20~ +80 8 Pin Cavity DIP
MPC1251C » —-20~ +70 Dual Low Power 8 Pin Molded DIP
uPC1251G 358 20~ +70 Single Supply Operation 8 Pin Molded Flat
uPC358C 0~ +70 8 Pin Molded DIP
uPC358G 0~ +70 8 Pin Molded Fiat

NEC -~ Dual High Speed Wide Band GB=20 MHz .
uPC4556C ORIGINAL 0~ +70 (Decompensated) 8 Pin Molded DIP

NEC - .
uPC4557C ORIGINAL 0~+70 Dual Head Phone Amplifier 8 Pin Molded DIP
uPC4559C 4559 0~ +70 Dual High Speed Wide Band 8 Pin Molded DIP
uPC803D —20~ +80 8 Pin Cavity DIP
uPC803C TL-082 0~+70 Dual J-FET Input 8 Pin Molded DIP
uPC4082C 0~ +70 8 Pin Molded DIP
Quad Operational Amplifier
uPC451D —20~ +80 14 Pin Cavity DIP
uPC451C —~20~ +70 Quad Low Power 14 Pin Molded DIP
uPC451G 324 —20~+70 Single Supply Operation 14 Pin Molded Flat
uPC324C 0~ +70 14 Pin Molded DIP
uPC324G 0~+70 14 Pin Molded Flat
uPC458C —-20~ +70 14 Pin Molded DIP
uPC458D -20 ~ +80 14 Pin Cavity DIP
uPCa58G 4741 -20~ 470 Quad General Purpose 14 Pin Molded Flat
uPC4741C 0~+70 14 Pin Molded DIP|
uPC4741G 0~ +70 14 Pin Molded Flat
uPC804D ~20~ +80 14 Pin Cavity DIP
uPC804C TL-084 —20~+70 Quad J-FET Input 14 Pin Molded DIP
uPC4084C 0~+70 | 14 Pin Molded DIP
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ELECTRICAL CHARACTERISTICS (Ta=25°C)

Supply Voltage | Icc MAX. |V g MAX.| I|g MAX.| 1g MAX. | AVMIN. | fr TYP. SIeTwyi;ate

MIN. [V] | TYP. (V1| [mA] MVl | [nAl [nAl} [dB] MH) | (yee | TACE
4% +15 5.7 6.0 200 500 86 2 1 62
+4* +15 5.7 6.0 200 500 86 GB=10 MHz 28 66
+3 +15 5.0/ch 150uV 6.0 $7.0 100 05 0.15 78
+3 +30 1.2 7.0 50 250 88 05 0.256 104
4% +15 5.7 6.0 200 500 86  |GBZ20MHz 5 108
+4* +15 5.7 6.0 200 500 86 2 1 M
+4* £15 5.7 6.0 200 500 86 3 2 116
+4* *15 5.6 15 200pA | 400pA 88 3 1 98
+3 +30 2 7.0 50 500 | 100TYP.| 05 0.25 74
+4* +15 7.0 5.0 50 300 88 3 1.6 85
+4* +15 1.2 15 200pA 400pA 88 3 1 101

* Not guaranteed
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uPC55

General Purpose Operational Amplifier

GENERAL DESCRIPTION FEATURES

The original source of the uPC55 is 709 the first ® 1A709 Direct Replacement
general purpose monolithic operational amplifier. It :
features low offset voltage drift, high output swing
under load and low power consumption. The device
displays excellent temperature stability and will operate
over a wide range of supply voltages.

EQUIVALENT CIRCUIT ORDERING INFORMATION
C 1 C. 8
(o]
o).
30 kQJ R 20 ke
ﬁ\ 4
R,: 1kQ ’_KQH
Ris
06
g k2L oyteuT
%
S uPCBED
05
c

8 pin Ceramic DIP
(Dual in-Line Package)

04

CONNECTION DIAGRAM (Top View)

—iNpuT[2] 7] v+
+InpUT 3] | EI ouT

v |4 51Co

uPCB5D
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uPC55

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

PARAMETER uPC55 UNIT
Voltage between V¥ and V— 36 v
Differential Input Voltage +6 \
Input Voltage +10 \%
Power Dissipation D Package 300 Note 1 mwW
Output Short Circuit Duration 5 s
Operating Temperature Range D Package —20 to +80 °C
Storage Temperature Range °C
D Package —-bb to +150

Note 1 Full Temperature Range

ELECTRICAL CHARACTERISTICS (Ta=25°C V* =19V to +18V)

CHARACTERISTIC MIN. TYP. MAX. UNIT CONDJTIONS
Input Offset Voltage 0.5 5 mV Rs< 10k
Average Input Offset Voltage Drift 2 20 uv/°c Rs<50 Q2
Supply Voltage Rejection Ratio 25 100 Y V=118V, Rg<10 k2
Input Bias Current 180 800 nA
Input Offset Current 20 200 nA
Average Input Offset Current Drift 0.1 nA/°C
Input Impedance 100 400 k2
Common Mode Input Resistance 108 Q
Output Resistance 150 Q
Power Consumption 80 150 mw vi=%i15V
Large Signal Voltage Gain 20000 |{ 42000 - Vi=115V, Vo=110V
Output Voltage Swing $12 14 Y vz =+15V, R >10kQ
+10 +13 \% VZ =116V,R 22 k2
Common Mode Input Voltage Range £9 £10.3 % V* =£16V
Common Mode Rejection Ratio 70 90 dB

Standard Connection Method

Rf/R; C; (pF) C; (pF) Ry (k)
A 1000 10 3 0
B 100 100 3 1.5
C 10 500 20 15
D 1 5000 200 1.5

Each frequency characteristics is shown in Page 27.

R, is necessary when the amplifier is operated with
capacitive loading.
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uPC55

TYPICAL PERFORMANCE CHARACTERISTICS (Ta=25°C)

VOLTAGE TRANSFER CHARACTERISTICS VOLTAGE TRANSFER CHARACTERISTICS
15 =
511 2 J v _vT=30V
10 a [\ I N N [Ri==
s D AT A I N NUANAY
< N AVERAN 5 AN
5 o = NONCN 1
S | V= N \ L 9 -10 = NN N N2
V)
= sl ; f; ™~ \_\\ 5 IFES NN N3
g 3] 29 \\ f—20f2]20 | -10 4
3 —10| [ A== I\ 3 hHmT= 5
- 5 13 |- —2
°© 3 215 Ta ’E';Sic \-“ - 516 | -2%
15 [71=1 | [ 6y’ l I
-30-25-20-156-10-050 05 -06 -04 —02 0 02 04 06
INPUT VOLTAGE {mV) INPUT VOLTAGE (mV)
VOLTAGE TRANSFER CHARACTERISTICS INPUT OFFSET VOLTAGE
2
T
- vi =115V JRL=oo Ta=25°C *
Ta=25°C 7 - yi-usy
12 1:'( E 1 ey —=_15V
s o 400" %
w 6 200* 15}
2 s 100t é 0 s
g 3 R
.4
S -3 4 - - //
[
£ A L e
= 7 o 10 kR Vo0V
8 -12 —/ = 2 v J
-15 : z o |
T T 1 £ 3 P P S I 1
150 100 50 0 ~50—-100-150 +5 +10 +15 18
INPUT VOLTAGE (mV) SUPPLY VOLTAGE (V)
INPUT BIAS CURRENT & VOLTAGE GAIN- COMMON-MODE INPUT VOLTAGE &
SUPPLY CURRENT
3 20 4
200 g
- 3
g o~ 50x10° & ,‘{
- 190 V4 -O-' 151+ \,\ A 3
E A z i o““v\/ \
- X
x 180 N s 2 o
3 B 30 10 A 2
O v w 4 v
@ 170 Vi 2 Y
< £ e TIE
© 20 6! g /’J//
5 160 S 3 st Y 1
g /|
4 / 10 CE)
150 =
1 : 8 o] 1 L
+5 +10 +16 18 +5 +10 15 +20
SUPPLY VOLTAGE (V) SUPPLY VOLTAGE (V)
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uPCB5

INPUT BIAS CURRENT (nA)

INPUT BIAS CURRENT & VOLTAGE GAIN ADJUSTMENT FOR INPUT OFFSET VOLTAGE
300 50 x 10° "
vE =118V B gV =15V
7] Ta=25°C
w
250 45 5
ks 299 +
~<3 z 5 *12
Sha < [
‘~\ (L) E
S w —
200 RS 0 s o
M~ 'B o '<£ w E //
—l=~ O [ =
. g E z. 48 ///
150 *® 29 /
(%]
25
30 +6
100 30 <> T T—T T
20 0 20 40 60 80 -8 -6-4-20 2 4 6 8

o INPUT OFFSET VOLTAGE (mV)
TEMPERATURE (°C)

FREQUENCY RESPONSE

100
vi=216V
8 N I~ —~— Ta =256°C
° N SN T
5 w T T .
z ~ "~ N I \~~~
g 40 \N‘n \“n \E N
w SN N
2 = NN [ NN
K 20 C.pF) | CyipFl [ A, kel N N
A 10 3 0 D
g 8 | 100 3 5 NN
0 C | 500 20 15 ™
[D | s000 200 15
~20 LI T OIO T I A
10 30 50 100 1k 10k 100k T™ 3 656 10M
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LARGE SIGNAL FREQUENCY RESPONSE
- 30
Fy | | NE VE=115V
T =
2 2 2D \c \Q\A Ta=25°C
& \ \ \
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= 20
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S 0
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uPC151 / 741

General Purpose Operational Amplifiers

GENERAL DESCRIPTION FEATURES
The uPC151 and 741 are general purpose operational ® |nternal Frequency Compensation
amplifiers having internal frequency compensating ® Short Circuit Protection
circuits. It is intended for a wide range of analog ap- ® Offset Voltage Null Capability
plications. High common mode voltage range and no ® Large Common Mode and Differential Voltage Range
latch up tendencies make this amplifier ideal for use ® No Latch Up
as a voltage follower. ® uA741 Direct Replacement
Two kinds of ICs are available according to reliabili-
ty, the uPC151 for industry, the uPC741 for commer-
cial.
EQUIVALENT CIRCUIT ORDERING INFORMATION

uPC181D

5 "
<
NULL <

OFFSET

8 pin Ceramic DIP
{Dual In-Line Package)

CONNECTION DIAGRAM (Top View) MPC181C/uPCT41C

OFFSETT 1@ ~ 5] ne ’

NULL 8 pin Plastic Molded DIP
-INPUT[2] 7] vt {Dual In-Line Package)
+INPUT 3] [6] out ' WPC151G/uPC741G

- 5] OFFSET
v [4] NULL <3
uPC151D
uPC151C/uPC151G 8 pin Plastic Molded Flat Package
HPC741C/uPCT41G - (MINI FLAT IC)
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nPC151/741

ABSOLUTE MAXIMUM RATINGS (Ta = 25°C)

PARAMETER uPC151 uPC741 UNIT
Voltage between V't and V— 36 36 \%
D Package 500 —
Power Dissipation” C  Package 350 350 mw
G Package 440 440
Differential Input Voltage +30 130 \
Input Voltage (Note 1) +15 15 \
Output Short Circuit Duration Indefinite Indefinite s
Voitage between Offset-Null and V™ 0.5 0.5 \

X D Package —20 to +80 - °
Operating Temperature Range CorG Package 2010470 010370 C
Storage Temperature Range D Package —B5 to +150 — °c

Cor G Package —-55 to +125 —-55 to +1256

Note 1: For supply voltages less than £15 V, the absolute maximum input voltage is equal to the supply voltage.
* See thermal information in chapter 11.

ELECTRICAL CHARACTERISTICS (Ta=25°C, V¥ =+15V)

CHARACTERISTIC MIN. | TYP. [ MAX. | UNIT CONDITIONS
Input Offset Voltage 1.0 6.0 mV Rs< 10 k2
Input Offset Current 20 200 nA
Input Bias Current 80 500 nA
Large Signal Voltage Gain 25,000 {200,000 R 22k, Vo=210V
Offset Voltage Adjustable Range *+15 mV VR;=10 k2
Supply Current 15 2.8 mA
Power Consumption 45 85 mwW
Common Mode Rejection Ratio 70 90 dB Rs< 10 k2
Supply Voltage Rejection Ratio 30 150 | uv/v Rs< 10k
Qutput Voltage Swing +12 +14 \Y RL= 10 k2
Output Voltage Swing 10 +13 \ RL=22kQ
Output Short Circuit Current 5 20 mA RL=0
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uPC151/741

TYPICAL PERFORMANCE CHARACTERISTICS (Ta=25 °C)

OPEN LOOP FREQUENCY RESPONSE LARGE SIGNAL FREQUENCY RESPONSE
©120 rs Q32
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Z 100N ]
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w
5 e0 \\ Q16
Q s0 AN £ \
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= 2 AN 2 \
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w 10
a >
o o AN 20 S~
1 10 100 1k 10k 100k 1M Tk 10k 100 k ™
FREQUENCY — Hz FREQUENCY — Hz
OUTPUT VOLTAGE SWING OUTPUT VOLTAGE SWING
m
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©» 40
2 z
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2
3 < 2
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[
2 £
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O 3
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-
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uPC151/741

SUPPLY CURRENT g OUTPUT SHORT CIRCUIT CURRENT
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uPC154

Instrumentation Operational Amplifier

GENERAL DESCRIPTION FEATURES
The uPC154 is an operational amplifier featuring super- ® High Open Loop Gain 3000 000 Typ.
ior performance in applications where low noise, low drift ® Low Input Voltage drift 0.5 uVv/°C typ.
and accurate closed-loop gain are required. High common ® Low Input Offset Current 3nA Typ.
mode rejection and offset null capability make this device ® High Common Mode Rejection 120 dB Typ.
suitable for low level instrumentation applications over a ® High Input Voltage Range +14 V Typ.
wide supply voltage range. ® Wide Power Supply Range 3Vtot22V
® Offset Null Capability
® uA725 Direct Replacement

EQUIVALENT CIRCUIT ORDERING INFORMATION

10k 10 k@ ézs mioog

R..} 100kQ 2R
3

18

42 KQSEXTERNALS 42 k2
Yo
™~
3 2
Q, Q,
IN 4 _h
uPC154D
Q, p QA o VvV %
2 R 2.
R. Rs - T
27k wegs 2 $2aw@ 33 8 8 pin Ceramic DIP
. . ¢ (Dual In-Line Package)

CONNECTION DIAGRAM (Top View)

OFFSET [3 ~ 5] OFFSET
NULL NULL

—INPUT [2] 7] v+
+INPUT[3] [6]out
E o

uPC154D




uPC154

ABSOLUTE MAXIMUM RATINGS (Ta = 25°C)

PARAMETER uPC154 UNIT
Voltage between V* and V™ 44 \%
Power Dissipation™* 1 D Package 500 mwW
Differential Input Voltage +5 \
Input Voltage {(Note 1) 122 \%
Voltage between Offset-Null and V™ +0.5 \4
Operating Temperature Range D Package —20 to +80 °Cc

o

Storage Temperature Range B Package 255 t0 1150 C

Note 1: For supply voltages less than £15 V, the absolute maximum input voltage is equal to the supply voltage.
* See thermal information in chapter 11.

ELECTRICAL CHARACTERISTICS (Ta=25°C, V¥ =:15V)

CHARACTERISTIC MIN. TYP. MAX.| UNIT CONDITIONS
Input Offset Voltage 0.5 25 mV | Rs<10kQ
Average Input Offset Voltage Drift 0.6 3.0 | uv/°C | Rs<B0 2(With external trim)
Average Input Offset Voltage Drift 2.0 wV/°C | Rs<B0 Q(Without external trim)
Input Offset Current 3.0 35 nA
Average Input Offset Current Drift 10 pAl°C
Input Bias Current 50 125 nA
Input Impedance 1.5 MQ
Large Signal Voltage Gain 250,000 | 3,000,000 - RL=2kQ, Vo=210V
Power Consumption 80 150 mW
Output Voltage Swing 12 *+13 Y] RL=10kQ
Output Voltage Swing 10 +13 Vv Ry 22k
Common-Mode Input Voltage Range +13.5 +14 Vv
Common-Mode Rejection Ratio 96 120 dB | Rs<10kQ
Supply Voltage Rejection Ratio 2.0 35 uV/V | Rs<10kQ
input Noise Voltage 2 MVp-p Rs=10kQ2
f=0.1~10Hz
Rs= 10k

Input Noise Voltage 0.3 uVrms =10 Hz ~ 1 KMz

Offset Voltage Null Circuit Frequency Compensation Circuit

Q V+

Frequency Compensation Components

Use R, when the
R1 Cy Ra C, R, amplif’ier is operated

GAIN with capacitive load.

() (uF) | () (uF)
10,000 10k 80pF | — -
1,000 470 0.001 - -
100 47 0.01 - -
10 27 0.06 | 270 0.0015
1 10 0.05 39 0.02




uPC154

TYPICAL PERFORMANCE CHARACTERISTICS (Ta = 25°C)

OPEN LOOP VOLTAGE GAIN NULLED INPUT OFFSET VOLTAGE
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uPC154

SUPPLY VOLTAGE REJECTION RATIO (dB) SUPPLY VOLTAGE REJECTION RATIO (uV/V)

OUTPUT VOLTAGE SWING (Vp-p)

120

-
o
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/
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LARGE SIGNAL FREQUENCY RESPONSE FOR
RECOMMENDED COMPENSATION NETWORKS
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uPC154

CLOSED LOOP GAIN (dB)

CHANGE IN INPUT OFFSET VOLTAGE (uV)

POWER CONSUMPTION (mW)

36

-10
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uPC156

Super Beta Operational Amplifier

GENERAL DESCRIPTION

The uPC156 is a precision operational amplifier having
specifications better than FET amplifiers over a tempera-
ture range. High input impedance, low noise, low input
offset and temperature drift are made possible through
use of super beta transistor. Increased slew rate is also
available by use of feedforward compensation techniques.
In addition to the above features, the wide supply range
and excellent SVRR assure maximum flexibility in general
applications.

EQUIVALENT CIRCUIT

FEATURES

® Extremely Low Input Bias Current of 1.5 nA Typ.
® High Input impedance of 40 MQ

® |ow Input Offset Voltage Drift

® |Low Power Consumption

® | M308 Direct Replacement

ORDERING INFORMATION

T T
1 8
Re R R.g R,
20 kQ 20k kS0 kel &
Q. b3
@ Qo o ]
Q. Qu
o O O.'h K '
2 _
I Q Q
W Qu
3t Ry Qwr
R, 2kQ Q, ! R
2kQ A o 37909
Q ke, A
o AR I s Qo
¢ hoxd

o]
Qe Rus e |8
Ru R S20k23 %
6.4 kQ 60kRd T o R. |®

A A AAA

R,, 500 Q 1kQ

uPC156D
4 % E
O v 8 pin Ceramic DIP
{Dual In-Line Package)

CONNECTION DIAGRAM (Top View)

~INPUT [ 2]
+INPUT 3]
B

o T e

7] v+
E] ouT

5| NC

uPC156D
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uPC156

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

PARAMETER uPC156 UNIT
Voltage between V¥ and V— 36 \Y
Power Dissipation® l D Package 500 mwW
Differential Input Current (Note 1) +10 mA
Input Voltage (Note 2) +15 \
Output Short Circuit Duration Indefinite S
Operating Temperature Range D Package -20 to +80 °C
°
Storage Temperature Range D Package 755 to +150 C

Note 1:

The inputs are shunted with back-to-back diode for over voitage protection. Therefore excessive current will

flow if a differential input voltage in excess of 1V is applied between the inputs unless adequate limiting

resistance is used.

2: For supply voltages less than £15 V, the absolute maximum input voltage is equal to the supply voltage.

* See thermal information in chapter 11.

ELECTRICAL CHARACTERISTICS (Ta=25°C, V¥ =+15V)

CHARACTERISTIC MIN, TYP. | MAX. | UNIT CONDITIONS

Input Offset Voltage 2 7.5 mV | Rs< 100k
Average Input Offset Voltage Drift 6 ;N/° C

Input Bias Current 1.5 7 nA

Input Offset Current 0.2 1 nA

Average Input Offset Current Drift 2 pA/°C

Input Impedance 10 40 MQ

Large Signal Voltage Gain 25,000 {300,000 Ry =10k
Output Voitage Swing +13 +14 \ RL=210kQ
Common Mode Rejection Ratio 80 100 dB

Supply Voitage Rejection Ratio 20 100 | uVv/V

Supply Current 0.8 mA

Compensation Circuit

Standard Compensation

Alternate Frequency Compensation

Feedforward Compensation

vto
c
vt ?V*' |
R, R, R, 5 pF
-\ —VWv ~AAMV
10k
R 7 R, 2 7
o—:\/\;\ﬁ 2 > O~—AAA _N 6
. uPC156 . 10k \ uPC156 S
o—A—] + 8 + 8
44 Cs 100 pF A R, 3kQ
C, 10pF
J,; C, 500 pFé T 2 199
RV (Vs
Improves SVRR of V*,




uPC156

TYPICAL PERFORMANCE CHARACTERISTICS (Ta = 25°C)
INPUT BIAS CURRENT
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uPC156

OUTPUT VOLTAGE SWING (V)

15

pry
N

CURRENT LIMITING

Ta=80°C

22\\‘”
|

vi=3115V

1

2 3

4 5

OUTPUT CURRENT (mA}

VOLTAGE SWING

VOLTAGE FOLLOWER PULSE RESPONSE

+5
0
-5
+5
/
/
. \ /
Ve i1y
5| Te=2C N (
Av =1
0 50 100 160 200
TIME (us)



1uPC157 / 301A

General Purpose Operational Amplifiers

GENERAL DESCRIPTION FEATURES

pPC157 are general purpose operational amplifiers ® Wide Common Mode and Differential Voltage Range
which feature higher performance than that of 709 type. Short Circuit Protection
This amplifier offers many features which make its appli- No Latch Up

Offset Voitage Null Capability
Frequency and Transient Response Characteristics

cation nearly foolproof: Overload protection on the input
and output, no latch up when the common made range is

exceeded, freedom from oscillations with a single 30 pF Adjustable
LM301A Direct Replacement

capacitor. Frequency compensation can be tailored to the
individual circuit with single external capacitor.

One kind of ICs are available according to reliability,
the uPC157 for industry.

EQUIVALENT CIRCUIT ORDERING INFORMATION
10C 800G .
o
-+ v
3 Q.
o
N g8s Qu
) <1 o,
’ SRue

Q | Qu S SR

5 o”lA 50] 5008
1 O\C‘T
OFFSET Q..
NULL Q Qu o
R,
Ml Zee uPC157D
a S %
ik
4 8 pin Ceramic DIP
. {Duat In-Line Package)
uPC157C/uPC301AC

CONNECTION DIAGRAM (Top View)

- =

e,
8 pin Plastic Molded DIP
3 vt (Dual In-Line Package)

¢, [1]
—INPUT 2]
+INPUT[3] E] ouT

_ OFFSET
v E SINuLL

uPC157D
uPC157C
MPC301AC

1



uPC157/301A

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

PARAMETER uPC157 MPC301A UNIT

Voltage between V¥ and V= ’ 36 3% \
Power Dissipation* D Package 500 — r;r1W

C Package 350 350
Differential Input Voltage ’ +30 130 v
Input Voltage (Note 1) 15 +15 \%
Output Short Circuit Duration Indefinite Indefinite s

. D Package —20 to +80 - °

Operating Temperature Range C Package 2010 470 010470 C
Storage Temperature Range D Package —b5 to +1560 — °c

C Package —55to +125 —55 to +125

Note 1: For supply voltages less than 15 V, the absolute maximum input’voltage is equal to the supply voltage.

* See thermal information in Chapter 11.

ELECTRICAL CHARACTERISTICS (Ta=26°C,V* =15V to +15 V)

CHARACTERISTIC MIN. TYP. |'MAX. | UNIT CONDITIONS
Input Offset Voltage 2.0 7.5 mV Rg <50 k2
Average Input Offset Voltage Drift 6.0 30 . |uv/C Rs < 50k$2, t-+15V
{nput Offset Current 3 50 nA :
Average Input Offset Current Drift 0.02 0.6 |nAfC t=115V
Input Bias Current 70 250 nA
Input Impedance 0.5 2 M
Large Signal Voltage Gain 25,000 {160,000 t-415 V,‘Vc') =310V, R =2k
Supply Current 1.8 3 mA
Output Voltage Swing +12 +14 Y} vi=115 V, R =2 10k2
Output Voltage Swing 10 | *13 Y, =415V, R >2kQ
Common-Mode Input Voltage Range +12 \% vi= £15V
Common-Mode Rejection Ratio 70 90 dB Rs <50 k2
Supply Voltage Rejection Ratio 70 90 dB Rg < 50 k2

Standard Corﬁpensation and
Offset Balance Circuit
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uPC157/301A

VOLTAGE GAIN (dB)

VOLTAGE SWING (Vp-p}

VOLTAGE SWING (V)

TYPICAL PERFORMANCE CHARACTERISTICS FOR VARIOUS
COMPENSATION CIRCUITS (Ta=25°C)

Feed Forward Compensation

Single Pole Compensation Two Pole Compensation c
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uPC157/301A

TYPICAL PERFORMANCE CHARACTERISTICS (Ta=25°C)

__INPUT CURRENT SUPPLY CURRENT
100 25
£ 80
& i
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8 40 \ <E( C—-——'—'—
~ "1 25
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uPC157/301A

VOLTAGE GAIN (dB)

VOLTAGE GAIN
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uPC159

High Speed Operational Amplifier

GENERAL DESCRIPTION

The uPC159 is a precision high-speed operational
amplifier designed for applications requiring wide band-
width and high slew rate. It features a factor of ten in-
crease in speed over general purpose devices without
sacrificing DC performance. The uPC159 has internal
unity gain frequency compensation. This simpfifies
its application since no external components are neces-
sary for operation. The high speed and fast setting time
of this device make it useful in D/A converters, oscil-
lators and hold circuits.

EQUIVALENT CIRCUIT

FEATURES

Very High Slew Rate

Maximum Bias Current of 500 nA
Operates from Supplies of £5 V to 220 V
Internal Frequency Compensation

Input and Output Overload Protected
LM318 Direct Replacement

ORDERING INFORMATION

6
out
uPC150D
o 8 pin Ceramic DIP
v {Dual In-Line Package)

CONNECTION DIAGRAM (Top View)

¢, [1]
—inpuT [2]

+INPUT 3]

0

ofd
v
E ouT

5]c,

uPC159D




uPC159

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

PARAMETER uPC159 UNIT

Voltage between V¥ and V™ 40 \%

Power Dissipation® [ D Package 500 mw
Differential Input Current (Note 1) +10 mA

Input Voltage (Note 2) +15 \

Output Short Circuit Duration indefinite s
Operating Temperature Range D Package —20 to +80 °c |

o
Strage Temperature Range 5 Package 5104150 c

Note 1: The Inputs are shunted with back-to-back diodes for overvoltage protection. Therefore, excessive current will
flow if a differential input voltage in excess of 1V is applied between the inputs unless some limiting resistance
is used.

2: For supply voltages less than £15 V, the maximum input voltage is equal to the supply voltage.

See thermal information in chapter 11.

ELECTRICAL CHARACTERISTICS (Ta=25°C, V¥ =+15V)

CHARACTERISTIC MIN. TYP. MAX. UNIT CONDITIONS

Input Offset Voitage 4 10 mV Rs =100 Q

Input Offset Current 30 200 nA

Input Bias Current 150 500 nA

Input Impedance 0.5 3 MQ

Large Signal Voltage Gain 25,000 {200,000 Vo=%10V, R >2kQ

Slew Rate 50 70 V/us Av=1

Output Voltage Swing 12 13 Y RL =22k

Common Mode Input Voltage Range +11.5 \Y

Common Mode Rejection Ratio 70 | 100 dB

Supply Voltage Rejection Ratio 65 80 dB

Supply Current 5 10 | mA RL =9, Vo =0V
Offset Balancing Circuit Feedforward Compensation for Greater

Inverting Slew Rate

5k

AN

3k 0.1uF
WA

P——1
3
o—

”
*Slew rate typically 150 V/us

*Balance circuit necessary for
increased slew
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uPC159

TYPICAL PERFORMANCE CHARACTERISTICS (Ta=25°C)
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uPC159

OUTPUT VOLTAGE SWING {Vp-p)

VOLTAGE SWING (V)

LARGE SIGNAL FREQUENCY RESPONSE
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uPC251 / 1458

Dual General Purpose Operational Amplifiers

GENERAL DESCRIPTION
The uPC251 and 1458 are dual general purpose
operational amplifiers having internal frequency com-

FEATURES

Dual uPC151/741 Internally Frequency Compensated
Operational Amplifier

pensating circuits. It is intended for a wide range of ® Short Circuit Protection
analog applications. High common mode voltage range ® Large.Common Mode and Differential Input Voltage
and no latch up tendencies make this amplifier idea! ® No Latch Up
for use as a voltage follower. ® MC1458 Direct Replacement
Two kinds of ICs are available according to reliabi-
lity, the uPC251 for industry, the uPC1458 for com-
mercial.
EQUIVALENT CIRCUIT ORDERING INFORMATION
1/2 CIRCUIT
uPC251D
o V°
o N Q.. %
. Qi Q-
IN 028 oouT 8 pin Ceramic DIP
Q.| Rw {Dual In-Line Package)
R, iy Gk
50 ke Qo
} Qu
pF wPC251C/uPC1458C
Q, K a.
N Vo, &

s
Qu, :
A< Q, Qs

Q, Qu
Rig R 3
b- Iy R, 5 kQ 3 50
$ SOkQ. 1kQ . ! v 8 pin Plastic Moided DIP

5O KRS
(Dual In-Line Package)

uPC251G/uPC1458G

<2

CONNECTION DIAGRAM (Top View)

o -/
ouTA [‘T" EV+ 8 pin Plastic Molded Flat
A Package (MINI FLAT IC)
e
A-INPUT 2] 7] ouTs
B
4
A +INPUT [B] 6] 8 —INPUT
v [ 5) B +INPUT
uPC251D
uPC251C/uPC251G
uPC1458C/uPC1458G




HnPC251/1458

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

PARAMETER uPC251 __uPC1458 UNIT
Voltage between V¥ and V— 36 36 v
D Package 500 -
Power Dissipation* C Package 350 350 mwW
G Package 440 440
Differential Input Voltage +30 +30 \
Input Voltage (Note 1) +15 +15 \
Output Short Circuit Duration Indefinite Indefinite S
. D Package —20 to +80 - °
Operating Temperature Range Cor G Package —20 to +70 0 to+70 ¢
D Package —55 to +150 - °
Storage Temparature Range CorG Package 265 t0 +125 55 t0 +125 ¢

Note 1: For supply voltages less than £15 V, the absolute maximum input voltage is equal to the supply voltage.
* See thermal information in chapter 11.

ELECTRICAL CHARACTERISTICS (V*=:15V, Ta=25°C)

CHARACTERISTIC MIN. TYP. MAX. UNIT CONDITIONS
Input Offset Voltage 1.0 6.0 mV Rs<10kQ
Average Input Offset Voltage Drift 3 uv/ree Rs< 10 kQ2
Input Offset Current 20 200 nA
Input Bias Current 80 500 nA
Large Signal Voltage Gain 20,000 {160,000 RL=22kQ,Vo=%10V
Channel Separation 120 dB f=10Hz, R =2k
Supply Current 3.0 5.6 mA
Power Consumption 90 170 mwW
Common Mode Rejection Ratio 70 90 dB Rs< 10 kQ
Supply Voltage Rejection Ratio 30 150 uv/v Rs <10 k§2
Output Voltage Swing +12 14 \% R 210kQ
Output Voltage Swing 10 +13 \ RL =2kQ
Input Impedance 0.3 1.0 MQ
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uPC251/1458

TYPICAL PERFORMANCE CHARACTERISTICS (Ta=25°C)

OPEN LLOOP FREQUENCY RESPONSE LARGE SIGNAL FREQUENCY RESPONSE
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uPC251/1458

Tce — Ta CHARACTERISTICS
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uPC253

Programmable Operational Amplifier

GENERAL DESCRIPTION FEATURES

MPC253 is a high performance programmable opera- ® Micropower
tional amplifier designed for many low power applica- ® *3V to £18 V Operation
tions like handy DMM. The quiescent current can be ® |ow Input Bias Current
set by a single external resistor and this feature enables ® High Gain (VE = $3 Vv, Av = 300,000)
micro-watt power consumption or analog gate applica- ® Short Circuit Protection
tions. ® No Latch Up

® Programmable

EQUIVALENT CIRCUIT ORDERING INFORMATION

uPC263D

a

8 pin Ceramic DIP
{Dual In-Line Package)

CONNECTION DIAGRAM (Top View)

ClE N~ E C,
—|NPUT 7] v*
+iNPUT[3] [6]out

v-[4] 5]RBias

uPC253D




uPC253

ABSOLUTE MAXIMUM RATINGS (Ta =25°C)

PARAMETER uPC253 UNIT
Voltage between Vt and V— 36 v
Power Dissipation® | D Package 500 mw
Differential Input Voitage +30 Vv
Input Voltage (Note 1) +15 \'
Operating Temperature Range D Package —20 to +80 °c
o
Storage Temperature Range D Package 755 19 4150 C

Note 1: For supply voltage less than £15 V, the absolute maximum input voltage is equal to the supply voltage.
* Gee thermal information in chapter 11.

ELECTRICAL CHARACTERISTICS (Ta=25°C, * =+3V to0 +16 V, Rbias = 1M to V*)

CHARACTERISTIC MIN. TYP. MAX. UNIT CONDITIONS
Input Offset Voltage 1.0 5.0 mV Rs €20 k2
Average Input Offset Voltage Drift 3 uv/e Rs <20 k2
input Offset Current 4 50 nA
Input Bias Current 20 100 nA
Input Impedance . 1 6 MQ
Large Signal Voltage Gain 90 110 dB
Amplifier Current 40 80 MA
Output Voltage Swing 10 | *135 ' Y% t =415V, RL>2kQ
Output Voltage Swing £15 % vE=13V, R =2k
Common Mode Rejection Ratio 80 100 dB
Supply Voltage Rejection Ratio 10 100 vy

Supply Current = Amplifier Current (I app) + Bias (Igjag) Current

Typical Connection

uPC253

34

°
B\ A A ' v
BIAS T romre BIAS ©

Reias* 2368 Rgias 23k
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uPC253
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TYPICAL PERFORMANCE CHARACTERISTICS

OPEN LOOP FREQUENCY RESPONSE
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uPC254

Instrumentation Operational Amplifier

GENERAL DESCRIPTION FEATURES

The uPC254 of Monolithic Instrumentation Opera- ® Low Input Offset Voltage Driftvs Temp . . . ... ...
tional Amplifier -exhibits excellent performance in low 0.4pV/°C (Nult) Typ.
signal level applications with the flexibility and ease of ® Low Input Offset Voltage Driftvs Time .. .......
application of a fully protected, internally compensated 0.4uV/Month Typ.
op amp. Main features are low offset voltage, bias cur- ® Low Input Offset Voltage ......... 0.3 mV Typ.
rent and noise and high gain, input impedance, CMRR ® Low lnputBiasCurrent ... ....... +1.8 nA Typ.
and SVRR. ® High Gain

The uPC254 is an optimum choise for a wide variety ® | ow Noise
of applications including strain gage, thermocouple ® High CMRR
bridges, high gain active filters, buffers, integrators, ® |Internally Frequency Compensated.
and sample and hold amplifiers. ® Easy Offset Nulling

® OP-05C Direct Replacement

EQUIVALENT CIRCUIT ORDERING INFORMATION

> <
< >

R & <R

i & S

o
Ay
-
N
8
=
2
o

L
L 3R

Q Ql
Q, Q, Q,
3 o @ 0}
NEEAE o, 0., uPC254D
N N
o X X, .. Y
, @ XY Ko,
- WA '
[ Re NL
0o ( 8 pin Ceramic DIP
M (Dual In-Line Package)

CONNECTION DIAGRAM (Top View)

OFFSET ; o/ 5] OFFSET
NULL NULL

-ineuT 2] 7]v*
+inpUT 3] 6] our
v[4] 5] ne

uPC254D




uPC254

ABSOLUTE MAXIMUM RATINGS (Ta = 25°C)

PARAMETER uPC254 UNIT
Voltage between V¥ and V= 44 \
Power Dissipation* ‘ D Package 500 mw
Differential Input Voltage +30 \Y
Input Voltage (Note 1) +22 \%
Qutput Short Circuit Duration Indefinite S
Operating Temperature Range D Package —20 to +80 °c
Storage Temperature Range 5 Packem 101150 °c

Note 1: For supply voltages less than £22 V, the absolute maximum input voltage is equal to the supply voltage.
* See thermal information in chapter 11.

ELECTRICAL CHARACTERISTICS (Ta=25°C, V* =:15V)

CHARACTERISTIC MIN. | TYP. | MAX. | UNIT CONDITIONS
Input Offset Voltage 0.3 1.3 mV Rs < 100
Average Input Offset Voltage Drift 1.2 4.5 uV/OC Rs < 100 £, unnull {Note 2)
Average Input Offset Voltage Drift 0.4 1.5 Rs <100 £2, nuli, Rp=20k$ (Note 2)
Input Offset Current ) 1.8 6.0 nA
Average Input Offset Current Drift 12 50 | pA/C (Note 2)
Input Bias Current +1.8 7.0 nA
Average Input Bias Current Drift 18 50 PA/°C (Note 2)
Input Resistance — Dif Mode 8 33 MQ
Large Signal Voltage Gain 120 500 V/ImV | R 22k, Vo=%10V
Supply Current » 3.2 50 mA -
0.67 1.3 V==13V
Power Consumption 95 150 mw
+12.0 | *13.0 Ry =210k
Maximum Output Voltage Swing 115 | £12.8 \% R =2 2k&Q
+1.45 | *1.6 vE=13V, R >2kQ
Common Mode Rejection Ratio 100 120 dB
Power Supply Rejection Ratio 90 104 dB t=13Vv>18V
Offset Adjustment Range 4 mV Rp =20 k2
Input Noise Voltage 0.5 uVpp k Rs=10k&2, f=0.1~10Hz (Note 2)
10.5 20.0 fo =10 Hz (Note 2)
Input Noise Voltage Density 10.2 | 135 | nVA/Hz| fy =100 Hz (Note 2)
9.8 1.5 fo = 1000 Hz (Note 2)
0.35 0.90 fo =10 Hz (Note 2)
Input Noise Current Density 0.15 0.27 pA/\/W fo =100 Hz (Note 2)
0.13 0.18 fo = 1000 Hz (Note 2)
Long Term Input Offset Voltage Stability 0.4 2.0 | uV/Mo (Note 2)

Note 2: Parametor is not 100 % tested, 90 % of units meet this specification.
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The uPC254 is designed to provide lowest drift perfor-
mance when trimmed with a 20 kQ potentiometer. When
fine resolution of trimming is desired or where unwanted
changes in potentiometer position with time and tempera-
ture could create unacceptable offsets, the sensitivity to
offset vs potentiometer may be reduced by using the
circuit shown below.

V+
NULL 1 pin > g’gi‘;"-
Ra Rc Re
| 20 kQ

Fixed Resistor Ra, Rg 5.1 k2
Potentiometer Rc. 10.0 k2
Null Range +1.2mV Typ.
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COMMON MODE REJECTION RATIO POWER SUPPLY REJECTION RATIO
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uPC258 / 4558

High Performance Dual Operational Amplifiers

GENERAL DESCRIPTION

The uPC258 and uPC4558 are dual operational am-
plifiers having internal frequency compensating circuits.
The low noijse lateral pnp input transistors allow these
amplifiers to be used in low noise signal processing ap-
plications such as audio preamplifiers and signal condi-
tions. The simplified output stage completely eliminates
crossover distortion under any foad conditions.

Two kinds of ICs are available according to reliability,
the uPC258 for industry, the uPC4558 for commercial.

EQUIVALENT CIRCUIT

FEATURES

Internal Frequency Compensation

Short Circuit Protection

Large Common Mode and Differential Voltage Range
No Latch Up

Low Noise

RC4558 Direct Replacement

o & &6 o 0 O

ORDERING INFORMATION

1/2CIRCUIT
vto

#PC258D

fi

8 pin Ceramic DIP
(Dual In-Line Package)

uPC258C/uPC4568C

O0OUT %

8 pin Plastic Molded DIP
(Dual In-Line Package)

CONNECTION DIAGRAM (Top View)

1PC258G/uPC4558G

e \J
ouTAfd 8] v*
/A
A—INPUT 2] 7] ouTs
AA
A+ineuT [ 6]8 ~INPUT
v—[2& 5|8 +INPUT
uPC258D
MPC258C/uPC258G
UPC4558C/uPC4558G

<2

8 pin Plastic Molded Flat
Package (MIN{ FLAT IC)
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uPC258/4558

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

PARAMETER uPC258 uPC4558 UNIT
Voltage between V* and V— 36 36 \%
D Package 500 -
Power Dissipation” C  Package 350 350 mw
G Package 440 440
Differential Input Voltage +30 +30 \%
Input Voltage (Note 1) ) +15 +15 \
Output Short Circuit Duration Indefinite Indefinite S
. D Package —20 to +80 - °
Operating Temperature Range Cor G Package . —20to +70 0to 70 ¢
D Package —55 to +150 — °
Storage Temperature Range CorG Package 6510 +125 —55 to +125 ¢

Note 1: For supply voltages less than 15 V, the absolute maximum input voltage is equal to the supply voltage.
* See thermal information in chapter 11.

ELECTRICAL CHARACTERISTICS (Ta=25°C, V* =:15V)

CHARACTERISTIC MIN, | TYP. MAX. UNIT CONDITIONS
Input Offset Voltage 0.5 6.0 mV Rs <10 kQ
Input Offset Current 5 200 nA
Input Bias Current 60 500 nA
Large Signal Voltage Gain 20,000 RL =2k, Vo=+10V
Power Consumption 90 170 mwW Both Channel (Note 2)
Common Mode Rejection Ratio 70 90 dB Rs< 10 k2
Supply Voltage Rejection Ratio 30 150 uV/vV Rs <10 kQ
Output Voltage Swing 12 14 v Rs< 10 k02

+13 \ Rs <2k

Common Mode Input Voltage Range +12 +14 \
Slew Rate 1.0 V/us Av=1
Input Noise Voltage 6 uVp-p Rs=1k&, f=1Hz~1kHz
Channel Separation 105 dB f=1kHz

Note. 2 The total of internal power dissipation.

Fig. 1 Noise measurement circuit Fig. 2 Channel Separation measurement circuit
+15 V M
+ i
[e) 50 k

100 k

AAA
VVv

o Vo2

Channel separation
1 Vo2
=201°9 3566 Vo1

10k

—0 Vo1
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nPC258/4558

TYPICAL PERFORMANCE CHARACTERISTICS (Ta=25 °C)

OPEN LOOP FREQUENCY RESPONSE
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uPC268/4558

VOLTAGE FOLLOWER LARGE
INP
SIGNAL PULSE RESPONSE NPUT NOISE VOLTAGE DENSITY
N 1000,
vissisv k
> 2
o ° | 300
w
g g
b E 100
-4 0 6|
9 > \
w
5 « 30
E -5 g \
© 5 1w
a.
~10 z
0 10 20 30 a0 1 10 100 1k
TIME — us FREQUENCY — Hz

EXAMPLE OF APPLICATION CIRCUIT RIAA Preamp A,=32.5dB

Distortion 0.03% (Vo=1 Vr.m.s., f=1 kH2)

00022 uF 0.01uF +15V
Noise noise 1.0 Vr.m.s. {Input EQUIV., Input EQUIV Short

lh—d + Peak Det. Average Indication)
3Bkn | WOKO
a 100 k¥ Vo — DISTORTION CHARAC.
- vi=t15v
o
uPC4558 OUTPUT Ta=25 °C
INPUT + *3'3 = RL=10 kO
22k0 uF 10 f =1kHz
£
+ c
47 uF - 10k .g
= 4 100 uF oka §
56 k 1k@ _15v |+ 2 o \\
001
0.01 0.1 10 10

Vo—Output Voltage—Vr.m.s.

PEAK LEVEL METER

This circuit converts the peak voltage (about 10 mV to +10 V) of the input signal to a DC voltage (about 0.2 V to
1.3 V) and drives the meter.

Since the output voltage is proportional to the logarithmic value of the peak voltage of the input signal, indication
of a much wider dynamic range can be obtained compared to conventional linear indicating methods.

15953 30ka ’
N100 ke "30kq 15k 30ka +15 V
AAA
Y 20kQ
159532
51kq 30kQ
—40 dB~ +5 dB | % ” ;
{0 dB=1 Vp) 4558 2ske8 | 324
* +
¢ 1
100 ke Nk 15y 30ke 23 T30k

200 k2 3.3uF ~ 2kQ 0.22 uF

Log-Compression Full-wave Rectification Peak Hold Meter Amp
NEC cannot assume any responsibility for any circuits shown or represent that they
are free from patent infringement. 65



uPC259 / 4560

High Performance Dual Operational Amplifiers

GENERAL DESCRIPTION FEATURES
The uPC259 and 4560 are dual operational amplifiers ® Internal Frequency Compensation
which feature more improved slewrate and G.B. products ® [arge Common Mode and Differential Input Voltage
than that of uPC4559 with unity gain frequency compen- e No Latch Up .
sation. Also very low input noise and high output current ® Gain-bandwidth products = 10 MHz Typ.
drive capability make this device the optimum choice for ® - Low Input Noise Voltage = 6uVp-p Typ.

audio application and active filters.
Two kinds of ICs are available according to reliability, the
wPC259 for industry the uPC4560 for commercial.

EQUIVALENT CIRCUIT ORDERING INFORMATION
1/2 CIRCUIT . :
y+o ‘ UPC259C/uPCA560C

7X
o

=

Qs 8 pin Plastic Molded DIP
{Dual In-Line Package)

O0UT

7X

SR, XD

CONNECTION DIAGRAM (Top View)

\J

ouTA [i] 8] v*
Ja

A-NPUT [2] 7JouTs

£\

A+INPUT [3] [6]B-INPUT

v-[4] [5] B+INPUT

MPC259C/uPC4560C




uPC259/4560

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

PARAMETER uPC259 uPC4560 UNIT
Voltage between V' and V— 36 36 \Y
Power Dissipation (Note 1) l C Package 700 700 mwW
Differential Input Voltage +30 +30 \"
Input Voltage (Note 2) 15 0 \
Output Short Circuit Duration 0 0 S
Operating Temperature Range C Package —20 10 +70 0to+70 °c
Storage Temperature Range (o Package -55t0 +125 —55 to +126 °c

Note 1: When the ambient temperature is more than 256°C, derate linearly at RmW/°C (Tj MAX = 125°C).
See thermal information in chapter 11.

Note 2: For supply voltages less than £15 V, the absolute maximum input voltage is equal to the supply voltage.
ELECTRICAL CHARACTERISTICS (Ta=25°C, VE=115V)

CHARACTERISTIC MIN., TYP. MAX. UNIT CONDITIONS
Input Offset Voltage 0.5 6.0 mV Rs <10 kQ
Input Offset Current 5 200 nA
Input Bias Current 60 500 nA
Large Signal Voitage Gain 20,000 | 180,000 RL =22k, Vo=210V
Power Consumption 120 170 mW Both Channel
Common Mode Rejection Ratio 70 100 dB Rs< 10 k2
Supply Voltage Rejection Ratio 10 150 uV/V | Rs<10kQ

. +12 +14 \% Rs=2kQ

Output Voltage Swing 10 113 Y o= £25 mA
Common Mode Input Voltage Range +12 +14 Y,
Slew Rate 2.8 Vius |Av=1
Input Noise Voltage 6 MuVp-p | Rs=1kQ,f=1Hz~ 1kHz
Channel Separation 105 dB f=1kHz

Fig. 1 Noise Measurement Circuit

+15V

Fig. 2 Channel Separation Circuit

Channel Separation

1
=2010g ——- Yoz
1000 Vo,

——O Vo,
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uPC259/4560
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nPC259/4560

APPLICATION CIRCUITS

Head Phone Amp

C
ool T4
o—H
0.47 u HEAD PHONE
8Q
ﬂ 2.5 mw TYP.
100 k Maximum Power
RIAA Amp

DISTRICTION CHARACTERISTICS

10 f=1kHz
g
=01
2 N
[+
z
]
—
S
0.01
"Z’ N
a \
0.001

0.01 0.1 1.0 10
QUTPUT VOLTAGE Vo (Vr.m.s.)

NEC cannot assume any responsibility for any circuits shown or represent that they
are free from patent infringement.



uPC354

Ultra Low Offset Voltage Instrumentation Operational Amplifier

GENERAL DESCRIPTION

The uPC354 is a monolithic instrumentation amplifier
which has an offset trimming network on the conventional
uPC254 chip. By this feature, very low offset voltage of
typ. 60uV is achieved during initial factory testing. The
other excellent characteristics like low noise, low drift vs.
temperature and time, low bias current, and high input
impedance are almost similar to the uPC254. The
uPC354 is recommended as a replacement for modular
and monolithic chopper stabilized amplifiers where
reductions in cost, noise, size, and power consumption
are required.

EQUIVALENT CIRCUIT

FEATURES

® \Very low Input offset Voltage . ... .. 60 uV Typ.

® Low Input Offset Voltage Driftvs Temp. . .......
0.4 uV/°C Typ. (Null), 0.5uV/°C Typ.(Unnull)

® Low Input Offset Voltage Drift vs. Time .......

0.4 uV/Month Typ.
Low Input Bias Current. . . .. . ..... +1.8 nA Typ.
High Gain
Low Noise

Internally Frequency Compensated
OP-07C Direct Replacement

ORDERING INFORMATION

MPC354D

fe

8 pin Ceramic DIP
{Dual In-Line Package)

v o ' * !
7 * < t $ R*
R,.: 1 t 8 2 N
A 04 G
Ra3 2K 2a,
{ OFFSET
NULL
KQv Q6
Q, Qs Q,,Q:;
Q Q,Q, Q. i}
3 3 s
+ o4 ¥ TG G
IN R '\0. On!! 3
¥ 2 Xq, .Y
Q s
2 22 ![ 1:0“
— O==AAA o 0z
y R !;‘KO“
C C) hs C
40
v

*RZA, RZB are adjusted on the chip at factory.

CONNECTION DIAGRAM (Top View)

Y 2l 7] v*
in B 6] ouT
v @ 5 ne

wPC354D

NS
FFSET OFFSET
ONL?LL L 8 NuLL
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uPC35%4

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

PARAMETER uPC354 UNIT
Voltage between V¥ and V— 44 v
Power Dissipation* | D Package 500 mwW
Differential Input Voltage +30 \Y
Input Voltage (Note 1) +22 \Y)
Output Short Circuit Duration Indefinite s
Operating Temperature Range D Package —20 to +80 °c
Storage Temperature Range D Package —55 to +150 °c

Note 1: For supply voltages less than £22 V, the absolute maximum input voltage is equal to the supply voltage.
* See thermal infofmation in chapter 11.

ELECTRICAL CHARACTERISTICS (Ta=25°C, V¥ =:15V)

CHARACTERISTIC MIN. | TYP. | MAX. | UNIT CONDITIONS
Input Offset Voltage 60 150 uv Rs < 100
Input Offset Current 0.8 6.0 nA
Input Bias Current +1.8 7.0 nA
Input Resistance — Dif Mode 8 33 M
Input Resistance — Common Mode 120 GQ
Input Voltage Range +13.0 | ¥14.0 \%
Large Signal Voltage Gain 120 400 V/mV | RL>22k8,Vo=%10V

3.2 5.0 mA
0.67 1.3 mA | vE=13V

Supply Current

Power Consumption 150 mw
. Y +12.0 | £13.0 Ry = 10kQ
Maximum QOutput Voltage Swing 1175 128 \ RL>2kQ
Common Mode Rejection Ratio 100 120 dB
Power Supply Rejection Ratio 90 104 dB vE=+3V->118V
Slewing Rate 0.17 V/us
Bandwidth 500 kHz
Input Noise Voltage 0.38 | 065 | uVpp | Rs=100%,f=0.1~ 10 Hz (Note 2)
10.5 20.0 fo =10 Hz (Note 2}
Input Noise Voltage Density 10.2 | 135 | n\VA/Hz | fo =100 Hz {Note 2)
9.8 1.5 fo =1 000 Hz (Note 2}
Input Noise Current 35 pAp-p | fo=0.1~10Hz (Note 2)
0.35 | 0.90 fo =10 Hz (Note 2)
Input Noise Current Density 0.15 0.27 pANFZ| fo = 100 Hz {Note 2)
0.13 | 0.18 fo =1 000 Hz {Note 2)
Offset Adjustment Range 4 mV Rp =20 kQ
Long Term Input Offset Voltage Stability 0.4 2.0 uV/Mo (Note 2)
0< Ta<70°C
Input Offset Voltage 1 85 250 uv Rs <100 2
. 0.5 1.8 Rs < 100 &, unnuli (Note 2)
Average Input Offset Voltage Drift 04 15 uV/°C Rs <100 &2, null, Rp= 20 k&2 (Note 2)
Average Input Offset Current Drift 12 50 pA/°C (Note 2)
Average Input Bias Current Drift 18 50 | pAfC (Note 2)

Note 2: Parameter is not 100 % tested, 90 % of units meet this specification.
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uPC354

OFFSET NULLING CIRCUIT
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The uPC354 is designed to provide lowest drift perfor-
mance when trimmed with a 20 k) potentiometer. When
fine resolution of trimming is desired or where unwanted
changes in potentiometer position with time and tempera-
ture could create unacceptabie offsets, the sensitivity to
offset vs. potentiometer may be reduced by using the
circuit shown below.

NULL gJU'LL
1 pin Ra Re Rg pin

20 k@ {

Fixed Resistor RA' RB 7.5k2
Potentiometer R c 5kQ
Null Range +0.8mV Typ.

LARGE SIGNAL FREQUENCY RESPONSE
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uPC354

COMMON MODE REJECTION RATIO POWER SUPPLY REJECTION RATIO
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uPC451 / 324

Low Power Quad Operational Amplifiers

GENERAL DESCRIPTION

The uPC451/324 are quad operational amplifiers
which are designed to operate from a single power sup-
ply over a wide range of voltages. Operation from split
power supplies is also possible and the power suppty
current drain vis very low. Further advantage, the input
common-mode voltage can also swing to ground in the
linear mode. )

Two kinds of ICs are available according to reliabili-

FEATURES
® |[nternal Frequency Compensation
® Large Output Voltage Swing .
OVto V¥ -1.5V DC
Input Common-Mode Voltage Range Includes Ground
Wide Power Supply Range
Single Supply 3V tc 30V DC
Dual Supplies £1.5 V to £15V DC

® | M324 Direct Replacement
ty, the uPC451 for industry, the uPC324 for commer-
cial.
EQUIVALENT CIRCUIT ORDERING INFORMATION
1/4 CIRCUIT v pPC451D
o =
Q 14 pin Ceramic DIP
Q {Dual In-Line Package)
OUTPUT
INPUTS
uPCA451C/uPC324C
Q,
14 pin Plastic Mo'!ded DIP
(Dual In-Line Package)
CONNECTION DIAGRAM (Top View) UPC451G/uPC324G
outa 2 [ ouTD
A -INPUT E A E D -INPUT 14 pin Plastic Molded Flat Package
(MIN] FLAT IC)
a+neuT B [ D +INPUT
vt & T GND (V1)
8 +INPUT [5] o] C +INPUT
B -INPUT IE %Q C-INPUT
outs [ 5] ouTc
uPC451D
uPC451C/uPC451G
uPC324C/uPC324G
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uPC451/324

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

PARAMETER uPC451 uPC324 UNIT
Voltage between V* and V— 32 32 \Y
Differentia! Input Voltage 32 32 \Y
Input Voltage —0.3 to +32 —0.3 to +32 A"
D Package 900 -
Power Dissipation” C  Package 570 570 mw
G Package 550 550
. D Package —20 to +80 - o
Operating Temperature Range Cor G Package —20 to +70 0to+70 ¢
D Package —55 to +150 - °
Storage Temperature Range Cor G Package —55 to +125 —55 to +125 ¢

* See thermal information in chapter 11.

ELECTRICAL CHARACTERISTICS (Ta=25°C, VI =45V)

CHARACTERISTIC MIN. TYP. MAX. UNIT | CONDITIONS
Input Offset Voltage 2 7 mV Rs=08
Input Bias Current 45 500 nA
Input Offset Current 5 50 nA
Common Mode input Voltage Range 0 vt-15 \%
Supply Current 0.8 2 mA R =< on All Op Amps
Large Singal Voltage Gain 100 V/imV R = 2kQ
Output Voltage Swing 0 vt_15 \ RL =2k
Common Mode Rejection Ratio 85 dB
Supply Voltage Rejection Ratio 100 dB
Channel Separation 120 dB £=1kHz to 20 kHz ,
Output Current (Source) 20 40 mA Vint=+1V, Vy— =0V
Output Current (Sink} 10 20 mA VINT=1V,Vnt=0vV
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uPC451/324

TYPICAL PERFORMANCE CHARACTERISTICS (Ta=25 °C)
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uPC451/324

OUTPUT VOLTAGE SWING — Vpp
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uPC454

Dual Matched Instrumentation Operational Amplifier

GENERAL DESCRIPTION

The uPC454 of Dual Matched Instrumentation Opera-
tional Amplifier consists of two independent monolithic
high performance operational amplifiers (uPC354} in
a single 14 pin Dual in Line package. The advantage of
common package is the elimination of the unavoidable
temperature differentials. The tight matching of critical
parameters and temperature tracking between channels
enables realization of extremely high performance
instrumentation amplifier designes.

EQUIVALENT CIRCUIT

FEATURES

Extremely Tight Matching

Individual Amplifier Parameters Equal to uPC354

Tight Offset Voltage Match ... ... .. 0.1 mV Typ.

Tight Offset Voltage Matchvs Temp. . . .........
0.5 V/°C Typ. (Unnull)

Low Noise

Low Bias Current

High Channel Separation

Internally Frequency Compensated

Improved Pin Compatible Device for OP-10 Sokets

ORDERING INFORMATION

1/2 CIRCUIT

v e ’

uPC454D

*R 2 H <
R g i b

G »—o-‘}.‘r«o«
20kQ S
Ris 2 OFFSET

NULL

14 pin Ceramic DIP
(Dual In-Line Package)

<9

* Rops Rop are adjusted on the chip at factory.

CONNECTION DIAGRAM (Top View)

NuLL1 [0 ~ ) v

NULLT 2] id ouT
W B 3 v
NI 71 N2
v2 [ i5) 1,2

out2 [ @ NULL2
v [ 8] NULL2

*5.12pin short

uPC454D
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uPC454

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

PARAMETER uPC454 UNIT
Voltage between V* and V— 44 \%
Power Dissipation® | D Package 900 mwW
Differential Input Voltage +30 \%
Input Voltage (Note 1) +22 \%
Qutput Short Circuit Duration Indefinite s
Operating Temperature Range D Package —20 to +80 °c
Storage Temperature Range D Package —55 to +150 °c

Note 1: For supply voltages less than £22 V, the absolute maximum input voltage is equal to the supply voltage.
* See thermal information in chapter 11.

ELECTRICAL CHARACTERISTICS (Ta=25°C, V* = +15 V, Each Amplifier)

CHARACTERISTIC MIN. TYP. | MAX. UNIT CONDITIONS
Input Offset Voltage 60 160 Ny Rs <100
Input Offset Current 0.8 6.0 nA
Input Bias Current +1.8 7.0 nA
Input Resistance — Dif Mode 8 33 MQ
Input Resistance — Common Mode 120 GQ
Input Voltage Range +13.0 | ¥14.0 \%
Large Signal Voltage Gain 120 400 VimV | R 22k, Vo=10V
Supply Current 3.2 50 mA
067 | 1.3 mA | vE=i3v
Power Consumption 150 mwW
Maximum Output Voltage Swing 120 | #130 \% RL > 10k
1165 | £12.8 RL=22kQ
Common Mode Rejection Ratio 100 120 dB
Power Supply Rejection Ratio 90 104 dB vi=13v->#18V
Slewing Rate 0.17 V/us '
Bandwidth 500 kHz
Input Noise Voltage 0.38 0.65 | uVp-p | Rs=100£2, f=0.1~10Hz (Note 2)
10.5 20.0 fo =10 Hz (Note 2)
Input Noise Voltage Density 10.2 | 135 !nVA/Hz | fo =100 Hz (Note 2)
9.8 11.5 fo = 1000 Hz (Note 2)
Input Noise Current 35 pAp-p | fo=0.1~10Hz (Note 2)
0.35 0.90 fo =10 Hz (Note 2)
Input Noise Current Density 0.15 | 0.27 |pAA/Hz | fo =100 Hz (Note 2)
0.13 0.18 fo =1 000 Hz (Note 2)
Offset Adjustment Range +4 mV Rp =20 kQ2
Long Term Input Offset Voltage Stability 0.4 2.0 uV/Mo (Note 2)
0<Ta<70°C
Input Offset Voltage 85 250 uv Rs< 100 Q2
. 0.5 1.8 Rs < 100 £, unnull (Note 2)
Average Input Offset Voltage Drift 0a 15 uv/°c Rs <100 £2, null, Rp = 20 kS2(Note 2)
Average Input Offset Current Drift 12 50 pA/°C {Note 2)
Average input Bias Current Drift 18 50 pA/°C (Note 2)

Note 2: Parameter is not 100 % tested, 90 % of units meet this specification.
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uPC454

MATCHING CHARACTERISTICS (Ta=25°C, V¥ =:15V)

PARAMETER MIN. | TYP. | MAX. | UNITS CONDITIONS
Input Offset Voltage Match 100 300 uv Rs<100Q
Average Non-Inverting Bias Current +2.0 7.0 nA
Non-Inverting Input Offset Current - 1.8 — nA
Inverting Input Offset Current = 1.8 — nA
Common Mode Rejection Ratio Match - 17 - dB
Power Supply Rejection Ratio Match - 106 - dB
Channel Separation 120 137 dB f=100 Hz, Ry =
0<Ta<70°C
Input Offset Voltage Match 150 600 uv Rs< 100 Q2
Input Offset Voltage Tracking - 05 - uv/ee Rs < 100 €2, unnll

- 0.4 - Rs<100 £, null, Rp=20k$2, CH1 only

Average Drift of
Non-Inverting Bias Current - 18 - PA/C
Average Drift of
Non-Inverting Offset Current - 20 - PA/C

MATCHING PARAMETER DEFINITIONS

o Input Offset Voltage Match (AV|g) . . . The difference between the offset voltage of CH1 and CH2 (V 4, —Vloz).
In Fig. 1 if V101 = V|02, the net differential offset voltage at the output of amplifier pair equals zero.

O Input Offset Voltage Tracking . . . The ratio of the change in &V | to the change in temperature producing it.

o Average Non-Inverting Bias Current . . . The average of the CH1 and CH2 non-inverting.input bias currents. e
IB1* +1g,* *
2

O Non-lnverting Input Offset Current . . . The difference between the non-inverting input bias currents of CH1 and
CH2.

O Inverting Input Offset Current . . . The difference between the inverting input bias currents of CH1 and CH2.

O Average Drift of Non-Inverting Bias Current . . . The ratio of the change in non-inverting bias current to the change
in temperature producing it.

O Average Drift of Non-Inverting Offset Current . . . The ratio of the change in non-inverting offset current to the
change in temperature ‘producing it.

o Common Mode Rejection Ratio Match . . . The difference between the common-mode rejection ratios of CH1 and
CH2.

o Supply Voltage Rejection Ratio Match . . . The difference between the power supply rejection ratios of CH1 and
CH2.

O ‘Channel Separation . . . The ratio of the change in input offset voltage of one channel to the change in output voltage
in the second channel producing it.



uPC454

POWER SUPPLIES

The V™ supply terminals are completely independent and may be powered by separate supplies if desired. (This approach
however, would sacrifice the advantage of the power supply rejection ratio matching.) The V™ supply terminals are both
connected to the common substrate and must be tied to the same voltage.

OFFSET TRIMMING

Offset trimming terminals are provided for each amplifier of the uPC454D—however, guaranteed performance over
temperature can be obtained by trimming only one side (CH1) to match the offset of the other for a net differential
offset of zero. (See Fig. 1) However results which are essentially the same may be obtained by trimming CH2 to
match CH1, or by nulling each side individually.

The uPC454D is designed to provide lowest drift performance when trimmed with a 20 k2 potentiometer; this
value provides about ¥4 mV of adjustment range which should be considerably more than adequate for most applica-
tions. Where finer resolution of trimming is desired, or where unwanted changes in potentiometer position with time
and temperature could create unacceptable offsets, the sensitivity to offset vs potentiometer position may be reduced
by using the circuit of Fig. 2.

Fig. 2

NULL WA~ W NULL
Ra Rg
|
| { o 20 kQ
|
INPUT : | QUTPUT
| I| Fixed Resistor HA, RB 7.5k
C_)—Llf—+ i Potentiometer R 5.0k
: CH, le _5 Null Range +0.8mV Typ.
o !
YT |
= L - J
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uPC454

APPLICATION CIRCUITS
» TRIPLE OP AMP INSTRUMENTATION AMPLIFIER

v, o0——4+
2 w "
AN \

454D 10k 100k
R, 45k
R, S10k2 :25552/3/0 Lo Vour
\ Re 2 45k0
R
1/2 8
454D 1{;&
Va O + > R, R, =R,, R, = R, R, = R,
100k
= Re 2R,y
Vout _n','(” R ) {V,—V,)

Resistor accuracy should be better than 1%.

o INSTRUMENTATION AMPLIFIER 2 OP AMP DESIGN

F‘l Ri
MW AV
FL 100k§2 1kQ

Ry =R,.R,=R,

_ R
Vour= {1+ 3

) (V, = V,)
3

Resistor accuracy should be better than 1%.




uPC454

TYPICAL PERFORMANCE CHARACTERISTICS (Ta= 25°C)
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uPCA454

MAXIMUM OUTPUT VOLTAGE OFFSET VOLTAGE ADJUSTMENT RANGE
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uPC458 / 4741

High Performance Quad Operational Amplifiers

GENERAL DESCRIPTION

The uPCA58/4741 are quad operational amplifiers which
consist of four independent internally frequency compen-
sated operational amplifiers.

These amplifiers feature AC and DC performance
which exceed that of the 741 type amplifiers.

Its superior bandwidth, slewrate and noise charac-
teristics make it an excellent choise for active filter or
audio amplifier applications.

Two kinds of ICs are available according to reliabi-
lity, the uPC458 for industry, the uPC4741 for com-
mercial.

EQUIVALENT CIRCUIT

FEATURES

Internal Frequency Compensation

Output Short Circuit Protection

Large Common Mode and Differential Input Voltage Range
No Latch Up

No Crossover Distortion

Wide Power Supply Range £2 V to 20V

HA4741 Direct Replacement

ORDERING INFORMATION

1/4 CIRCUIT uPCA458D
14 pin Ceramic DIP
(Dual in-Line Package)
uPC458C/uPC4741C
ouTt
14 pin Plastic Molded DIP
(Dual In-Line Package)
u PCA58G/uPCA741G
CONNECTION DIAGRAM (Top View)
o U
9]
OuT A E E ouTD 14 pin Plastic Molded Flat Package
A -INPUT 3] A o\ 3 o -iNpuT (MIN{ FLAT IC)
A +INpUT (3] 7] o +INPUT
vt [2] ] v
B +INPUT [5] 10} C +INPUT
8 -INPUT E @E C-INPUT
7 Bl oUTC  #PC458D
ours E j uPC458C/uPC458G
uPC4741C/uPC4741G
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uPC458/4741

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

PARAMETER uPC458 uPC4741 UNIT
Voltage between V* and V— 40 40 \Y
D Package 900 —
Power Dissipation™ C Package 570 570 mwW
G Package 550 550
Differential Input Voltage +30 +30 \%
Input Voltage (Note 1) 15 +15 \%
QOutput Short Circuit Duration (Note 2) Indefinite Indefinite S
Operating Temperature Range D Package =20 to +80 = °c
Cor G Package —20 to +70 0to 70
Storage Temperature Range D Package —85 10 +150 - °c
Cor G Package —55 to +126 —55 to +125

Note 1 For supply voltages less than £15 V, the absolute maximum input voltage is equal to the supply voltage.
Note 2 Short circuit to ground on one amplifier only.

* See thermal information in chapter 11.

ELECTRICAL CHARACTERISTICS (Ta=25°C,V*=115V)

CHARACTERISTIC MIN. TYP. MAX. UNIT CONDITIONS
Input Offset Voltage 1.0 5.0 mV Rs < 100
Input Offset Current 30 50 nA
Input Bias Current 100 300 nA
Large Singal Voltage Gain 25,000 | 50,000 RL =22k, Vo=+10V
Power Consumption 150 210 mw
Common Mode Rejection Ratio 80 90 dB
Supply Voltage Rejection Ratio 50 100 uV/IV
Output Voltage Swing +12 +13.7 \% RL =10k
Output Voltage Swing +10 +125 \ R =2kQ
Common Mode Input Voltage +12 +14 \
Slew Rate 1.6 V/us Av=1
Input Noise Voltage 9 nVA/Hz | f=1kHz
Channel Separation 108 dB f=10kHz




uPC458/4741

TYPICAL PERFORMANCE CHARACTERISTICS (Ta=25 °C)

OPEN LOOP FREQUENCY RESPONSE LARGE SIGNAL FREQUENCY RESPONSE
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uPC458/4741

input Noise Voitage — nVA/Hz

INPUT NOISE VOLTAGE DENSITY
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uPC801 / 4081

J-FET Input Operational Amplifiers

GENERAL DESCRIPTION

The uPC801/4081, are single operational amplifiers
matched ion implant P-channel
JFET or.the same chip with standard bipolar transistors.

incorporating well

The key feature of these op amps are very low input
bias current and high slew rate ten times faster than
conventional general purpose op amps. By these features
uPC801/4081 are excellent choice for wide variety of
applications including integrator, active filter, pulse amp
etc.

Two kinds of ICs are available according to reliability,
the uPC801 for industry, the uPC4081 for commercial.

EQUIVALENT CIRCUIT

FEATURES

Wide Common-Mode and Differential Input Voltage Range
Low Input Bias and Offset Currents

Output Short-Circuit Protection
High Input Impeadance . ... ..
Internal Frequency Compensation
HighSlewRate ................... 11 V/us Typ.
Latch Up Free Operation

TLO81 Direct Replacement

J-FET INPUT Stage

ORDERING INFORMATION

MPCB01D
o Vv

+
IN O-
(3

(5}

7 %%

8 pin Ceramic DIP
(Dual In-Line Package)

OFFSET

NULL
OFFSET
NULL

uPC801C/uPC4081C
Lo ouT
® %
oV 8 pin Plastic Molded DIP
4 (Dual In-Line Package)

CONNECTION DIAGRAM (Top View)

A4
OFFSET
nuLL U 5] NC
" 2] 7] v*
N ] 5] OUTPUT
. OFFSET
v (4] 8l NuLL
uPC801D
uPC8O1C
- uPC4081C
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uPC801/4081

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

PARAMETER. uPC801 uPC4081 UNIT
Voltage between V¥ and V— 36 36 v
D Package 500 -
Power Dissipation” mw
ower Hissipation C  Package 350 350
Differential Input Voltage ' +30 +30 \%
Input Voltage (Note 1) +15 +156 \%
Output Short Circuit Duration Indefinite Indefinite S
D Package —20 to +80 - °
Operating Temperature Range Cc
perating Temp 9 C  Package —20 10 +70 010 70
D Package —55 to +150 —_ °
T ture R (o}
Storage Temperature Range C  Package 56 t0 +125 56 t0 +125

Note 1: For supply voltages less than £15 V, the absolute maximum input voltage is equal to the supply voltage.
* See thermal information in chapter 11.

ELECTRICAL CHARACTERISTICS (Ta=26°C, V¥ =:15V)

CHARACTERISTIC MIN. TYP. MAX. UNIT CONDITIONS
Input Offset Voltage 5.0 15.0 mV Rs < 5002
Input Offset Current 5 200 pA
{nput Bias Current 30 400 pA
Large Signal Voltage gain 25 200 V/mV RL =2k, Vo=%10V
Supply Current 2.0 2.8 mA '
Common Mode Rejection Ratio 70 76 dB
Supply Voltage Rejection Ratio 70 76 dB
Output Voltage Swing 12 +13.5 \ RL =10k
Output Voltage Swing +10 +12 \Y R =22k
Common Mode Input Voltage Range +10 \ )
Slew Rate N V/us Av=1
Input Equivalent Noise Voltage 25 nVA/Hz | f=1kHz, Rs= 1000
Unity Gain Bandwidth 3 MHz
Input Offset Voltage 20 mV Rs <50 Q Ta=Topt
Temperature Coefficient of Input
Offset Voltage 10 uvFC | Ta=Topt
Input Bias Current 10 nA Ta=Topt
Input Offset Current 5 nA Ta = Topt
Channel Separation 120 dB

Input Offset Voltage
Null Circuit

20




nPC801/4081

TYPICAL PERFORMANCE CHARACTERISTICS (Ta = 256°C)
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uPC802 / 4250

Programmable Operational Amplifiers

GENERAL DESCRIPTION FEATURES

The uPC802/4250 are highly versatile monolithic ® +1V tox18 V Power Supply Operation
operational amplifiers. The quiescent power dissipation, ® Standby Power Consumption As Low As 500 nW
input offset and bias current, slew rate and gain- ® Programmable Electrical Characteristics
bandwidth product are determined by a single external ® |[nternal Frequency Compensation
programming resistor. Since uPC802/4250 are in effect ® (Offset Voltage Nulling Capability
different op amps for each externally programmed set ® Short Circuit Protection
current, it is possible to use a single stock item for a ® | M4250 Direct Replacement
variety of circuit function in a system.

Two kinds of ICs are available according to reliability,
the uPC802 for industry, the uPC4250 for commercial.
EQUIVALENT CIRCUIT ORDERING INFORMATION

—o0 7
e % R gho2bk@ ¥ MPCB02C/uPC4250C

D ' ¢ ﬂ

8 pin Plastic Molded DIP
(Dual In-Line Package)

e UPCBO2G/PCA250G
5 8 pin Plastic Molded Flat Package
OFFSET R.< OFFSET (MINI FLAT IC)
NULL Ry ¢ 5 kQ¥ NULL v
5kQ o 4

CONNECTION DIAGRAM (Top View)

J
OFFSET [T '
NULL Oje 8] 'ser

-INPUT [ZJ——D_Lj vt
+neuT B 6] out

- OFFSET

v E 517 NOLL
uPC802C/PC802G
4PCA4250C/uPC4250G
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uPC802/4250

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

PARAMETER MPC802 uPCA250 UNIT
Voltage between V* and V— 36 ‘36 \%
TR C Package 350 350
Power Dissipation G Package 240 240 mwW
Differential Input Voltage +30 30 \%
Input Volitage (Note 1) +15 +15 \%
IgeT Current 150 150 MA
Output Short Circuit Duration Indefinite Indefinite N
Operating Temperature Range Cor G Package —20 to +70 0to+70 °C
Storage Temperature Range Cor G Package —bb to +125 —55 10 +125 °c

Note 1: For supply voltages less than £15 V, the absolute maximum input voltage is equal to the supply voltage.
* See thermal information in chapter 11.

ELECTRICAL CHARACTERISTICS (Ta=25°C,Vi=:15V)

IseT = 1 A IseT = 10 WA
CHARACTERISTIC UNIT CONDITIONS
MIN. | MAX. | MIN. | MAX.
5 6 Rs < 100 k2
input Offset Voltage mvV
P ¢ 5 6 VE=£1.5V, Rs< 100 k2
Input Offset Current 6 20 nA
Input Bias Current 10 ’5 nA rs
10 75 V= =116V
Voltage Gain 60,000 Vo =210V, R = 100 kQ
e Gai
onag 60,000 Vo=1%10V, R, = 10 kQ
1 100
Supply Current A
PRIy 8 90 | “ VE=215V
330 3,000
Power Dissipation - W
P 24 270 | ¥ VE=116V
+13.5 +13.6
Input Voltage Range
P g¢ Fang 06 0.6 V' VE=zisv
+1 =
Output Voltage Swing 2 \% R'; 100k8
+0.6 vE=+15V, R =100k
. + =
Output Voltage Swing 12 \ Rl; 10 k&2
06 | VE==%156V, R =10kQ
Common Mode Rejection Ratio 70 70 dB Rs < 10 kQ
Supply Voltage Rejection Ratio 74 74 dB Rs < 10 k2
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nPC802/4250

TYPICAL CONNECTIONS

vt +IvTI—06 vt-os

'SET" Rt

Offset Nuti Circuit

O Vg

O-10V

500 Nano-Watt x 10 Amplifier
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uPC802/4250

TYPICAL PERFORMANCE CHARACTERISTICS (Ta=25°C)
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nPC802/4250

96

QUTPUT VOLTAGE SWING
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1uPC802/4250

PHASE MARGIN — DEGREES

PHASE MARGIN RseT
l l 100 M
T U
00 k2 1IN
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uPC803 / 4082

J-FET Input Dual Operational Amplifiers

GENERAL DESCRIPTION FEATURES

The uPC803, 4082, are 'dual operational amplifiers ® Wide Common-Mode and Differential Input Voltage
incorporating well matched ion implant P-channel Ranges -
JFET on the same chip with standard bipolar transistors. ® Low Input Bias and Offset Currents
The key feature of these op amps are very low input bias ® Qutput Short-Circuit Protection
current and high slew rate for 10 times faster than con- ® High Input Impedance . . . ... . J-FET INPUT Stage
ventional general purpose op amps. By these features the ® |Intérnal Frequency Compensation
MPC803, 4082 are excellent choice for wide variety of ® HighSlewRate ................ 11 V/us Typ.
applications including integrator, active filter, pulse ® Latch Up Free Operation
amp etc. ® TLO082 Direct Replacement

The kinds of ICs are available according to reliability,
the uPC803 for industry, the uPC4082 for commercial.

EQUIVALENT CIRCUIT ORDERING INFORMATION

1/2 CIRCUIT uPCB03D

8 pin Ceramic DIP
{Dual In-Line Package)

MPC803C/uPC4082C

o OUT %

8 pin Plastic Molded DIP
o V- (Dual In-Line Package)

CONNECTION DIAGRAM (Top View)

J

ouTA(T] 5 v
A-INPUT [Z] [7] ouTs
A+INPUT [B] 6] B-INPUT

v & :§'| B+INPUT
uPC803D
uPC803C
uPC4082C

98



xPC803/4082

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

PARAMETER uPC803 pPCA082 UNIT
Voltage between V¥ and V— 36 36 \
* D Package 500 _
e W
Power Dissipation C Package 350 350 m!
Differential Input Voltage +30 30 \'
Input Voltage (Note 1) +156 +15 \
Output Short Circuit Duration Indefinite Indefinite S
D Package —20 to +80 = °
Operating Temperature Range C
perating Temperature Rang C  Package 20 t0 +70 010 +70
D Package —55 to +150 - °
Storage Temperature Range C
orag P ang C Package —55 to +125 —55 to +125

Note 1: For supply voltages less than £15 V, the absolute maximum input voltage is equal to the supply voltage.
* See package information in chapter 11.

ELECTRICAL CHARACTERISTICS (Ta=26°C,Vi=:15V)

CHARACTERISTIC MIN. TYP. MAX. UNIT CONDITIONS
Input Offset Voltage 5.0 15.0 mV Rs <50
Input Offset Current 5 200 pA
Input Bias Current ] 30 400 pA
Large Signal Voltage gain 25 200 VImA RL 22k, Vo=%10V
Supply Current 4.0 5.6 mA Both Amplifiers
Common Mode Rejection Ratio 70 76 dB
Supply Voltage Rejection Ratio 70 76 dB
Output Voltage Swing +12 +135 \% R =210k
Output Voltage Swing *10 +12 \ RL =2k
Common Mode Input Voltage Range +10 \
Slew Rate 1 V/us Av=1
Input Equivalent Noise Voltage 25 nV/\/H_z f=1kHz, Rs= 10082
Unity Gain Bandwidth 3 MHz
Input Offset Voltage 20 mV Rs <50 £, Ta= Topt
Temperature Coefficient of Input
Offset Voltage 10 ;.LV/°C Ta = Topt
Input Bias Current 10 nA Ta=Topt
Input Offset Current 5 nA Ta=Topt
Channel Separation 120 dB
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uPC803/4082

TYPICAL PERFORMANCE CHARACTERISTICS (Ta = 26°C)
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HnPC804 / 4084

J-FET Input Quad Operational Amplifiers

GENERAL DESCRIPTION

The uPC804, 4084, are quad operational amplifiers incor-
porating well matched ion implant P-channel JFET on the
same chip with standard bipolar transistors. The key
features of these op amps are very low input bias current
and high slew rate ten times faster than conventional
general purpose op amps. By these features pPC804,
4084, are excellent choices for wide variety of applications
including integrator, active filter, pulse amp, etc.

Two kinds of ICs are available according to reliability, the
uPC804 for industry, the «uPC4084 for commercial.

EQUIVALENT CIRCUIT

FEATURES

Wide Common-Mode and Differential Input Voltage
Ranges

Low Input Bias and Offset Currents

Output Short-Circuit Protection

High Input Impeadance . . . J-FET INPUT Stage
Internal Frequency Compensation

High Slew Rate .. .11 V/us Typ.

Latch Up Free Operation

TL 084 Direct Replacement

ORDERING INFORMATION

1/4 CIRCUIT

CONNECTION DIAGRAM (Top View)

outa[d ~ 4] OUT D
A +INPUT [3] i3] D +INPUT

vt 1] v
B +INPUT [B] 15 C +INPUT
s-ineut B \G) 5] c-INPUT
out sl 8] ouTC

uPC804D
v
14 pin Ceramic DIP
(Dual In-Line Package)
uPC804C/uPC4084C
o OUT
o V- 14 pin Plastic Molded DIP
(Dual In-Line Package)
uPC804D
#PC804C
uPC4084C
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uPC804/4084

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

PARAMETER uPC804 uPC4084 UNIT
Voltage between V¥ and V— 36 36 \Y
T D Package 900 -
Power Dissipation C Package 570 570 mW
Differential Input Voltage +30 +30 \%
Input Voltage (Note 1) +15 +15 \
Output Short Circuit Duration Indefinite Indefinite S
Operating Temperature Range D Package =20 to 80 — v °C
C Package -20 to +70 Oto+70
Storage Temperature Range D Package ~55 10 4150 n °c
C Package —55 to +125 —565 to +125

Note 1. For supply voltages less than £15V, the absolute maximum input voltage is equal to the supply voltage.

* See thermal information in chapter 11.

ELECTRICAL CHARACTERISTICS (Ta=25°C, V*=:15V)

CHARACTERISTIC MIN. TYP. MAX. UNIT CONDITIONS
Input Offset Voltage 5.0 15.0 mV Rs < 50Q
Input Offset Current 5 200 pA
Input Bias Current 30 400 PA
Large Signal Voltage Gain 25 200 V/mV RL22kQ,Vo=%£10V
Supply Current 8.0 1.2 mA All Amplifiers
Common Mode Rejection Ratio 70 76 dB
Supply Voltage Rejection Ratio 70 76 dB
Output Voltage Swing +12 +13.5 \% RL =10k
Output Voltage Swing *10 12 \% RL=22kQ
Common Mode Input Voltage Range +10 \
Slew Rate 11 V/us Av=1
Input Equivalent Noise Voltage 25 nVA/Hz | f=1kHz, Rs=100Q
Unity Gain Bandwidth 3 MHz
Input Offset Voltage 20 mV Rs < 5082 Ta = Topt
Temperature Coefficient of Input 10 aVEC Ta = Topt
Offset Voltage
Input Bias Current 10 nA Ta = Topt
Input Offset Current 5 nA Ta = Topt
Channel Separation 120 dB
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puPC804/4084

TYPICAL PERFORMANCE CHARACTERISTICS (Ta = 25°C)
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pnPC1251 / 358

Low Power Dual Operational Amplifiers

GENERAL DESCRIPTION
The uPC1251/358 are dual operational amplifiers

FEATURES

Internal Frequency Compensation

which are designed to operate from a single power sup- ® |arge Output Voltage Swing
ply over a wide range of voltages. Operation from split 0VtoVt—-15VDC
power supplies is also possible and the power supply ® |nput Common-Mode Voltage Range Includes Ground

current drain is very low. Further advantage, the input
common-mode voltage includes ground and the output
voltage can also swing to ground in the linear mode.

Two kinds of ICs are available according to reliabi-
lity, the uPC1251 for industry, the uPC358 for com-
mercial.

EQUIVALENT CIRCUIT

® Wide Power Supply Range

Single Supply 3V 10 30 V DC
Dual Supplies £1.5 V to £15 V DC

® |ow Power Consumption

LM358 Direct Replacement

ORDERING INFORMATION

1/2 CIRCUIT v

oY
o/
o
x
>
o
=
>
FonY
A\

INPUTS

Qo

uPC1251D

el

8 pin Ceramic DIP
(Dual In-Line Package)

ouTPUT
WPC1251C/uPC358C

ot

8 pin Plastic Molded DIP
(Dual In-Line Package)

CONNECTION DIAGRAM (Top View)

uPC1251G/uPC358G

OUTA [11. A . b vt

<2

8 pin Plastic Molded Flat Package
(MINI FLAT IC)

A -neuT [7jouTs

A+npuT B 6] B-INPUT

enove) ] [B) B +INPUT

uPC1251D
uPC1251C/uPC1251G
uPC358C/uPC358G
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uPC1251/358

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

PARAMETER uPC1251 uPC358 UNIT
Voltage between V¥ and V™ 32 32 \4
Differential Input Voltage 32 32 \"
Input Voltage —0.3 to +32 —0.3 to +32 \4
D Package 500 -
Power Dissipation® C Package 350 360 mwW
G Package 440 440
Output Short Circuit Duration Indefinite Indefinite S
Operating Temperature Range D Package ~20 1o +80 — °c
Cor G Package —-20 to +70 0to +70
Storage Temperature Range D Package —56 to 150 — °C
Cor G Package —55 to +125 —55 to +125
* See thermal information in chapter 11.
ELECTRICAL CHARACTERISTICS (Ta=25°C, vi=45 V)
CHARACTERISTIC MIN. | TYP. MAX. | UNIT CONDITIONS
Input Offset Voltage 2 7 mV Rs=08Q
Input Bias Current 45 250 nA
Input Offset Current 5 50 nA
Common Mode Input Voltage Range 0 vt—-15 \Y
Supply Current 0.7 1.2 mA | R =% 0n All Op Amps
Voltage Gain 25 100 V/imV |RL 22k
Output Voltage Swing 0 vt-15| v RL =2k
Common Mode Rejection Ratio 65 70 dB
Supply Voltage Rejection Ratio 65 100 dB
Channel Separation 120 f=1kHz to 20 kHz
Output Current (SOURCE) 20 40 mA |ViNt=1V,Vy- =0V
Output Current {SINK) 10 20 mA_|ViNT=1V. V=0V
12 50 KA ViNT =1V, V|N+=0V, Vo=200mV
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uPC1251/358

TYPICAL PERFORMANCE CHARACTERISTICS (Ta=25 °C)
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uPC1251/358

LARGE SIGNAL FREQUENCY RESPONSE
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uPC4556

High Performance Dual Decompensated Operational Amplifier

GENERAL DESCRIPTION FEATURES

The wPC4556 is a dual operational amplifier which ® Gain-bandwidth products = 20 MHz (Av > 20 dB)
features further advanced A.C. performance than that of ® High slew rate 5 V/us
the 4558 type. Decompensation characteristic guarantees ® |ow input noise voltage 6 uVp-p
20 MHz G.B. product higher than 20 dB. Low input noise ® Decompansated frequency characteristics
and high output current drive capability also make this ® Large Common Mode and Differential Input Voltages.
device the optimum choice for audio application.

EQUIVALENT CIRCUIT ORDERING INFORMATION

1/2 CIRCUIT uPC4556C

T e

S
8 pin Plastic Molded DIP
(Dual In-Line Package}

0 OuT

ouTA[] %
A-INPUT [Z] A\ ouTs
a+INPUT [B] 8] B-INPUT
v- [3 (5] B+INPUT

uPCA4556C
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uPC4556

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

PARAMETER uPC4556 UNIT
Voltage between V¥ and V™ 36 \%
Power Dissipation (Note 1) I C Package 700 mwW
Differential Input Voltage +30 : \%
Input Voltage (Note 2) +16 \%
QOutput Short Circuit Duration 5 s
Operating Temperature Range C Package 0to+70 °C
Storage Temperature Range C Package ~55 to +125 °c

Note 1. When the ambient temperature is more than 25°C, derate linearly at 7mW/°C (Tj MAX = 125°C).
See thermal information in chapter 11.
Note 2. For supply voltages less than 15 V, the absolute maximum input voltage is equal to the supply voltage.

ELECTRICAL CHARACTERISTICS (Ta=25°C,V*=:15V)

CHARACTERISTIC MIN. TYP. MAX. UNIT CONDITIONS
Input Offset Voltage 0.5 6.0 mV Rs <10 kQ
Input Offset Current 5 200 nA
Input Bias Current 180 500 nA
Voltage Gain 20,000 {100,000 Ry 2> 2k8, Vo=+10V
Power Dissipation 90 170 mW Both Channel
Common Mode Rejection Ratio 70 90 dB Rs< 10 k§2
Supply Voltage Rejection Ratio 30 150 uv/Iv Rs< 10 k§
Output Voltage Swing *12 14 Vv [ RL>2kQ
Output Voltage Swing +10 +11.5 \Y lo =125 mA
Common Mode Input Voltage Range +12 +14 \Y}
Stew Rate 5 V/is Av 210 (20 dB)
Input Noise Voltage 6 uVp-p Rs=1k§2,f=1Hz~1kHz
Channel Separation 105 dB f=1kHz

TYPICAL APPLICATION

Noninverting Amplifier {nverting Amplifier
R, R,
ANAF e
ViN R
IN 1
Vo O A —4 Vo R, . C are necessary
Vin o _d o when R, < 10R,
1
R R
R, <
R; /R
C» —2lls
R, 3' R, Ry>9 R, . R 2R, -5MHz
L R, =R, I
-
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uPC4556

TYPICAL PERFORMANCE CHARACTERISTICS (Ta = 25°C)

OPEN LOOP FREQUENCY RESPONSE LARGE SIGNAL FREQUENCY RESPONSE
120 —
vi=118V 32 V™ =316V
. 100 o
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p: 40 \ § 12 \
S \\ E s
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10 " I 1000
I vi=116V
~
2 2
w 5 =~ 300
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< <
6 0 5, 100
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w
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5 -5 z \
o =
z 10 P,
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uPC4557

High Performance Dual Operational Amplifier

GENERAL DESCRIPTION

The uPC4557 is a dual operational amplifier which
features higher output current drive capability than that
of the uPC4558.

For this feature, this device can drive head phone
speaker directly. The other characteristic like low noise
and no cross over distortion make this device the opti-
mum choice for audio applications.

EQUIVALENT CIRCUIT

FEATURES

® |nternal Frequency Compensation

® Large Common-Mode and Differential input Voltage
Ranges

® No Latch up

® Low Noise

ORDERING INFORMATION

UPCAB57C

o =

8 pin Plastic Molded DIP

E:IT (Dual In-Line Package)

O OUT

CONNECTION DIAGRAM (Top View)

~7 +
ouT A 8 v
A — iNpUT [Z] A 7] ouT B
A + INPUT [3] 6] B — INPUT
v- [2 5] B + INPUT
4PC4557C

m




uPC4557

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

PARAMETER uPC4557 UNIT
Voltage between V¥ and V— 36 \Y
Power Dissipation (Note 1) C  Package 700 mwW
Differential Input Voltage +30 \%
Input Voltage (Note 2) *15 \
Output Short Circuit Duration 5 S
Operating Temperature Range C  Package 0 to +70 °c
Storage Temperature Range C Package —55 to +125 °c

Note 1. When the ambient temperature is more than 26°C, derate linearly at 7mW/°C, (Ti MAX = 125°C).
See thermal information in chapter 11,
Note 2. For supply voltages less than £15 V, the absolute maximum input voltage is equal to the supply voltage.

ELECTRICAL CHARACTERISTICS (Ta=256°C,V¥=1:15V)

CHARACTERISTIC MIN. TYP. MAX. UNIT CONDITIONS
Input Offset Voltage 0.5 6.0 mV Rs <10 k§2
Input Offset Current 5 200 nA
Input Bias Current 60 500 nA
Large Signal Voltage Gain 20,000 {100,000 RL =22k, Vo=+10V
Power Consumption 90 170 mwW Both Channel
Common Mode Rejection Ratio 70 a0 dB Rs <10 kQ2
Supply Voltage Rejection Ratio 30 150 uv/v Rs < 10 k2
Output Voltage Swing 12 214 v Rs>2 kO
10 115 \% lo = 26 mA
Common-Mode Input Voltage Range +12 +14 \Y
Slew Rate 1.0 V/us Av=1
Input Noise Voltage 6 uVp-p Rs=1k&,f=1Hz~1kHz
Channel Separation 105 dB f=1kHz
Fig. 1 Noise Measurement Circuit Fig. 2 Channel Separation Measurement Circuit
+15V AW
198 " T 50k
1k 500 2 o Vos
h/2 _&RT J,- Channe! se:aarationoj
, 4557 Vo - = 20108 55" Voo
500 1k Ve
= 5000 ) 10k
-15V L ——oVo,
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uPC4557

OUTPUT VOLTAGE (V) VOLTAGE GAIN (dB)

SUPPLY CURRENT (mA)

OUTPUT VOLTAGE (V)

OPEN LOOP FREQUENCY RESPORSE
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uPC4557

HEAD PHONE AMP CIRCUIT

+20V
[
61k -
C, —AM—¢
10 i'
51k §R,
Ci_ s
0.47u .
80 Head Phone
<>
H .
100kg Hs 2.5 mW (typ.)
Maximum Power
Input Output
dBm Vr.m.s. mwW
+6 1.65 20
Sine Wave
0 0.775 0.5
-6 0.388 0.125

NEC cannot assume any responsibility for any circuits shown or represent that they are free from patent
infrigement.
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uPC4559

High Performance Dual Operational Amplifier

GENERAL DESCRIPTION

The uPC4559 is a dual operational amplifier having
better slewrate and bandwidth than the uPC 4558C with
satisfying unity gain frequency compensation. Having low
noise characteristics, this device is very convenient to
make active filters and other audio application circuits.

EQUIVALENT CIRCUIT

FEATURES

Internal. Frequency Compensation

Large Common Mode and Differential input Voltage
Range

No Latch up

Low Noise

Output Short Circuit Protection

RC4559 Direct Replacement

ORDERING INFORMATION

1/2 CIRCUIT

uPCa569C

o

8 pin Plastic Molded DIP
(Dual In-Line Package)

—o OUT

CONNECTION DIAGRAM (Top View)

ouTA [ ‘m vt
A —INPUT [Z] [7] oUTB
A+INPUT [3] 6] B —INPUT
v- 3] [B) B +INPUT

wPC4559C
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uPC4559

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

PARAMETER uPC4559 UNIT
Voltage between V*and V— 36 \Y
Power Dissipation * [ C Package 350 mw
Differential Input Voltage 30 \%
Input Voltage (Note 1) +15 Y
Qutput Short Circuit Duration Indefinite S
Operating Temperature Range C Package 0to +70 °c
Storage Temperature Range C Package —55 to +125 °c

Note 1. For supply voltages less than £15 V, the absolute maximum input voltage is equal to the supply voltage.
* See thermal information in chapter 11.

ELECTRICAL CHARACTERISTICS (Ta=25°C, V¥=1+15V)

CHARACTERISTIC MIN. TYP. MAX. UNIT CONDITIONS
Input Offset Voltage 0.5 6.0 mV Rs< 10k
Input Offset Current 5 200 nA
Input Bias Current 60 500 nA
Large Signat Voltage Gain 20,000 {100,000 RL=22kQ,Vo=t10V
Power Consumption 90 170 mwW
Common Mode Rejection Ratio 70 90 dB Rs< 10kQ
Supply Voltage Rejection Ratio 30 150 uVv/V | Rs<10kQ2
Output Voltage Swing 12 14 v Rs>10kQ
+10 *13 \Y Rs =2 kQ
Common-Mode nput Voitage Range +12 +14 \%
Slew Rate 2.0 Vius | Av=1
Input Noise Voltage 6 uVpp |Rs=1kQ, f=1Hz~1kHz
Channel Separation 105 dB f=1kHz
Fig. 1 Noise Measurement Circuit Fig. 2 Channel Separation Measurement Circuit
+15V 50Nk
ook | -
>
1k 50

1— Channel separatio\l;

4550 Vo = 201°8 655" VZ%

+ 10k

500 1« Vo 10k
NL = 3000 0
-15V o v,
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uPC4559

VOLTAGE GAIN {dB)
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DEFINITIONS

Input Offset Voltage
The voltage between the input terminals when the
output is within a specified voltage range.

Input Bias Current
The base current of the input transistor.

Input Offset Current

The difference in the currents into the two input
terminals when the output is within a specified voltage
range.

Voltage Gain
The ratio of the change in output voltage to the
change in input voltage producing it.

Common Mode Rejection Ratio
The ratio of the input voltage range to the maximum
change in input offset voltage over this range.

Supply Voltage Rejection Ratio
The ratio of the change in input offset voltage to the
change in supply voltage producing it.

Input Voltage Range

The range of common mode voltage'on the input
terminals for which operation within specifications is
assured.

Qutput Leakage Current

The current into the output terminal with a given
output voltage and input drive equal to or greater than
a specified value.

Output Sink Current
The maximum negative current that can be delivered
by the comparator.

Saturation Voltage
The low output voltage level with a given sink cur-
rent.

Overdrive

The input step voltage of specified size drives the
comparator from some initial input voltage to an input
level just barely in excess of that required to bring the
output from its high or low state to the logic threshold
voltage.
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SELECTION GUIDE

Operating

DEVICE ORIGINAL Temperature DESCRIPTION PACKAGE

Range [°C]
uPC271C —-20~ +70 8 Pin Molded DIP
WPC271ED —20~ +80 8 Pin Cavity DIP
uPC271G 311 -20~ +70 Singte High Speed Precision 8 Pin Molded Flat
wPC311C 0~ +70 8 Pin Molded DIP
MPC311G 0~ +70 8 Pin Molded Flat
upC272C —-20~ +70 14 Pin Molded DIP
uPC272D —20~ +80 14 Pin Cavity DIP
uPC272G 319 —20~ +70 Dual High Speed 14 Pin Molded Flat
uPC319C 0~ +70 14 Pin Molded DIP
uPC319G 0~ -70 14 Pin Molded Flat
uPC277C —20~ +70 8 Pin Molded DIP
uPC277D ~20 ~ +80 Dual Low Power 8 Pin Cavity DIP
uPC277G 393 ~20~ +70 Single Supply Operation 8 Pin Molded Flat
uPC393C 0~ +70 8 Pin Molded DIP
uPC393G 0~ +70 8 Pin Molded Flat
uPC177C ~20~ +70 14 Pin Molded DIP
uPC177ED —20~ +80 Quad Low Power 14 Pin Cavity DIP
uPC177G 339 —20~ +70 Single Supply Operation 14 Pin Molded Flat
uPC339C 0~ +70 14 Pin Molded DIP
uPC339G 0~ +70 14 Pin Molded Flat

122



ELECTRICAL CHARACTERISTICS
Supply Voltage lcc MAX. |ViIo MAX. | io MAX. | Is MAX. | Av TYP. | td TYP. {VoL MAX. | PAGE
MIN. [V] [ TYP. [V] [mA] [mV] [nAl [nAl [dB] [ns] [V]
+5 +30 75 75 50 260 106 200 0.4 124
+5 +30 125 8.0 200 1000 92 80 0.4 129
+2* +30 1.0 5.0 50 250 106 1300 0.4 134
+2%* +30 20 5.0 50 250 106 1300 0.4 137

* Not guaranteed

123




uPC271 / 311

Precision Voltage Comparators

GENERAL DESCRIPTION FEATURES
The uPC271/311 are voltage comparators that has ® QOperates from single 5 V supply
input currents more than a hundred times lower than ® Maximum input current: 250 nA
device like conventional standard type of 710. It is also ® Maximum offset current: 50 nA
designed to operate over a wide range of supply voltages; ® Fast transient response: 200 ns TYP,
from £15V op amp supplies down to the single bV ® LM311 Direct Replacement
supply used for IC logic. Its output is.compatible with
HNIL, DTL and TTL as well as MOS circuits.
Two kinds of ICs are available according to reliabi-
lity, the uPC271 for industry, the uPC311 for com-
mercial.
EQUIVALENT CIRCUIT ORDERING INFORMATION
8
v uPC271ED
Q, R, | Ri
R, SR, $R. 38003 800 o
BALANCE : 399 18k q13k Ry R el %
% Lo
BALANCE/ V!
STOBE 6 SHOOQ « ¥
P '} ) Q.. 8 pin Ceramic DIP
(Dual In-Line Package)
D

MPC271C/uPC311C

=

8 pin Plastic Molded DIP
(Dual In-Line Package)

N (>——|%0. Q

1.3k

1.3k 8w
go,

uPC271G/uPC311G
CONNECTION DIAGRAM (Top View)
U/ . )
+ 8 pin Plastic Molded Flat Package
GND E L 8] v (MINI FLAT iC)
+NPUT E::DJ—ZI OUTPUT
BALANCE/
aneut 3] 6] STROBE
v & E] BALANCE
WPC271ED
uPC271C/uPC271G
wPC311C/uPC311G
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uPC271/311

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

PARAMETER uPC271 uPC311 UNIT
Voltage between V*and V— 36 36 v
Output to Negative Supply Voltage 40 40 \%
Ground to Negative Supply Voltage 30 30 \
Differential Input Voltage +30 +30 \%
input Voltage (Note 1) +15 15 \Y
D Package 500 -
Power Dissipation” C  Package 350 350 mW
G Package 440 440
Output Short Circuit Duration 10 10 S
. D Package —20 to +80 - °c
Operating Temperature Range CorG Package 20 10 +70 01070
D Package —~55 to +150 - °
Storage Temperature Range CorG Package 6510 +125 55 to +125 ¢

Note 1. For supply voltages less than £15 V, the absolute maximum input voltage is equal to the supply voltage.
* See thermal information in chapter 11.

ELECTRICAL CHARACTERISTICS (Ta=26°C,Vi=115V)

CHARACTERISTIC MIN. | TYP. | MAX. | UNIT CONDITIONS
Input Offset Voltage 20 7.5 mv [vt—v—=5Vv~30V,Rs<50kQ
Input Offset Current 6.0 50 nA "
Input Bias Current 100 250 nA "
Voltage Gain 200 V/mV | Ry =1.0kQ
Response Time 200 ns Input step 100 mV, Overdrive 5 mV
Saturation Voitage 0.75 1.5 \% ViN 2 10 mV, lo =50 mA
Strobe ON Current 3.0 mA
Output Leakage Current 0.2 50 nA |Vy=10mV,Vo=35V
Positive Supply Current 5.1 7.5 mA
Negative Supply Current ; 4.1 5.0 mA
Input Offset Voltage 10 mV | vt—v—=5~30V, Rs<50 k2, TA=0~70°C
Input Offset Current 70 nA "
Input Bias Current 300 nA "
Input Voltage Range +14 \Y
Saturation Voltage 023 | 04 V[ VZ45V,VT=0V, Viy<=10mV, l0=8 mA
OFFSET NULL vt STROBING INCREASING INPUT STAGE CURRENT
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uPC271/31

Open Collector Output Emitter Follower Output
+ +
oV oV

TYPICAL PERFORMANCE CHARACTERISTICS (Ta=25 °C)

INPUT BIAS CURRENT INPUT OFFSET CURRENT
500 ' 20 .
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< 400 [ < \\
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| 5.6 5, ! AN
6-8 Pin sh, —t 56 .

E ort e E T s

£ 300 T " Shory

@ g —

3 3 10

9 -

S u

w

E 5 I —

g NORMAL -

Z 100 2

z
0 0
0 20 .40 60 80 0 20 40 60 80
AMBIENT TEMPERATURE — °C AMBIENT TEMPERATURE — °C
OFFSET ERROR INPUT CHARACTERISTICS
% 100 > 225 :

. / BRR
w y4 200 vistisy
q <
[ c . 175
g ’ !
> MAX. A / E 150
= }

w

@ / / T 128
u 10 2

o ” 4 Q

= n 100

2 A TYP- a‘_";

z » % E 7%

E ’ r/ % 50

Y L] Vos=Vio+Rs-1 =

§ ; 25

5 .

(e} 1 0 L L

u 10k 100k ™ 10M 16 -12 -8 -4 0 4 8 12 16
INPUT RESISTANCE — © DIFFERENTIAL INPUT VOLTAGE -V
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uPC271/311

COMMON MODE LIMITS -V

+
VicMm

Viem
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' ] l |
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uPC271/311
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uPC272 / 319

High Speed Dual Comparators

GENERAL DESCRIPTION

The uPC272/319 are precision high speed dual
comparators designed to operate over a wide range of
supply voltage down to a 5 V logic supply and ground.
Further advantage, they have excellent input characteris-
tics and direct drive capability to all the popular logic
families.

Two kinds of ICs are available according to the relia-
bility, the uPC272 for industry, the uPC319 for com-
mercial.

EQUIVALENT CIRCUIT

FEATURES

Operate from Single 5 V Supply
Typically 80 ns Response Time at £15 V
Open Collector Output

Minimum Fan-Out of 2 Each Side (TTL)
High Common Mode Slew Rate

LM319 Direct Replacement

ORDERING INFORMATION

R,

2n
gm ZR RE 3
< K
Vo, Q, C 9
i o——rf Qo Vf Q. A
S < 0
Iy + 2 R.: Ry <.
SR,
Q 13
S Run

v
0 uPC272D
14 pin Ceramic DIP
{Dual In-Line Package)
OgT MPC272C/uPC319C

:ER.-
M ;l

Q;I_l E Ris
O

14 pin Plastic Molded DIP

(Dual In-Line Package)

GND
bv-
uPC272G/uPC319G
CONNECTION DIAGRAM (Top View)
ne 0 ] NC
14 pin Plastic Molded Flat Package
NG 2] 3 NC (MINI FLAT IC)
GND [E] 13 ouT A
A +INPUT [Z] 9 M vt
A -INPUT [B] Q 0] B -INPUT
v~ [ [T B +INPUT
oute [ B GND  ocorp
uPC272C/uPC272G
uPC319C/kPC319G

129




uPC272/319

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)
PARAMETER uPC272 #PC319 UNIT
Voltage between V* and V™~ 36 36 v
Output to Negative Supply Voltage 36 36 v
Ground to Negative Supply Voltage 25 25 \
Grund to Positive Supply Voltage 18 18 "
Differential Input Voltage 5 5 \
Input Voltage (Note 1) +15 15 \
D Package 900 -
Power Dissipation' C Package 500 500 mwW
G Package 550 560
Output Short Circuit Duration 10 10 s
. D Package —20 to +80 - °
Operating Temperature Range CorG Package Z20 10 +70 01070 [
D Package —55 to +150 - oA
Storage Temperature Range CorG Package 55 to +125 6510 +125 ¢

Note 1. For supply voltages less than £15 V, the absolute maximum input voltage is equal to the supply voitage.
* See thermal information in chapter 11.

ELECTRICAL CHARACTERISTICS (V! =115V, Ta=25°C)

CARACTERISTIC MIN. | TYP. [ MAX. |UNITS CONDITIONS
Input Offset Voltage 20 | 80 | mv |VvE=+5V~*15V, Rs<50kQ
Input Offset Current 80 200 nA "
Input Bias Current 400 | 1000 nA "
Voltage Gain 8 40 V/imV
Response Time 80 ns Input 100 mV, Overdrive 5 mV
Saturation Voltage 0.756 15 \ ViN € - 10mV, lo =25 mA
Output Leakage Current 0.2 10 MA ViN210mV,Vo=35V
Positive Supply Current 43 mA |[VF=45V,V—=0V
Positive Supply Current 8.0 125 | mA |vi=%15V
Positive Supply Current 3.0 5.0 mA vi= 5V
Input Offset Voltage 10 mV | VI=+5V~+15V, Rs<5k§, Ta=0~+70°C
Input Offset Current 300 nA "
Input Bias Current 1200 nA "
Input Voltage Range 13 Vv vi=%15V
Saturation Voltage 0.23 04 \% vi=45v,v—=0V, VINS—10mV, 10€<3.2mA
Split Supplies v vt <18 V) Single Supply viivtciay)
‘ VRLVRL<38V)
IN ] 'N D—J +
Vv, 272 Vo
| 3 319
[ I o—o-

VT{V'>-25V)

(vt - V7L36V-Vg  —V <36V)
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uPC272/319

TYPICAL PERFORMANCE CHARACTERISTICS (Ta=25 °C)

COMMON MODE LIMITS — V
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& 200
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g 100
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315V
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T 6
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) 1/
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Smv 2
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uPC272/319

m

SPONSE TIME FOR VARIOUS INPUT OVERDRIVES

RESPONSE TIME FOR VARIOUS INPUT OVERDRIVES R
6 T T
viezi5 v

Y\ VRL=#5 V

\ ,y RL=560 Q ]
\

N W e o,

}—20 mV.

\
P

77

%
14
N
3...
<

<

k4l

=15V ]
RL=¥5 V
| =500 ©

1

<

=100

0 100 200 300

TIME — ns TIME — ns

INPUT VOLTAGE — V  OUTPUT VOLTAGE —
o
[
INPUT VOLTAGE — V OUTPUT VOLTAGE -V,

OUTPUT SATURATION VOLTAGE OUTPUT LIMITING CHARACTERISTICS
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o
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S

0 15 110 115 +20 -20 o} 20 40 60 80
SUPPLY VOLTAGE — £V AMBIENT TEMPERATURE —°C

132



uPC272/319

272
319

VRL

Vo

vt _ POSITIVE SUPPLY VOLTAGE — v

VgL — LOAD SUPPLY VOLTAGE — V

40

SUPPLY VOLTAGE RANGE

// VRL RANGE
Vi

?/ N

\ vt RANGE
N

20

//. >>>‘A

LSS
<X

-10 -20 —30
NEGATIVE SUPPLY VOLTAGE — V
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uPC277 / 393

Low Power Dual Comparators

GENERAL DESCRIPTION FEATURES

The uPC277/393 are dual comparators which are ® Input Common-Mode Voltage Range Includes
designed to operate from a single power supply over a Ground
wide range of voltage. Operation from split power sup- ® Wide Power Supply Range
plies is also possible and the power supply current drain Single Supply 2 V to 36 V DC
is very low. Further advantage, the input common-mode Dual Supplies 1 V to £18 V DC

voltage includes ground, even though operated from a
single power supply voltage.

Two kinds of ICs are available according to reliability,
the uPC277 for industry, the uPC393 for commercial.

Low Power Consumption
Compatible with All Forms Logic
LM393 Direct Replacement

EQUIVALENT CIRCUIT ORDERING INFORMATION

1/2 CIRCUIT
MPC277D

100 A i%é;%%a

8 pin Ceramic DIP
(Dual In-Line Package)

OUTPUT

uPC277C/uPC393C

sl )

8 pin Plastic Molded DIP
(Dual In-Line Package)

uPC277G/uPC393G
CONNECTION DIAGRAM (Top View) “
<2
outa [i}> N 8 v* ? oin |Pr'=a$°-r l\fg;ded Flat Package

A-INPUT 2] 7] outs

i
A +INPUT Ej 6] B -INPUT

o (v) [4] : 5] & +INPUT

uPC277D
uPCZ77C/uPC277G
#PC393C/uPC393G
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uPC277/393

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

PARAMETER uPC277 MPC393 UNIT
Voltage between V¥ and V— 36 36 \
Differential Input Voltage 36 36 \%
Common Mode Input Voltage —0.3 to +36 —0.3 to +36 \%
D Package 500 -
Power Dissipation’ C Package 350 350 mW
G Package 440 440
Output Short Circuit to Ground Indefinite Indefinite s
. D Package —20 to +80 - °
O ting T ture Range (o
perating Temperature ang CorG Package —20 10 +70 010 +70
D Package —55 to +150 - °
St T t R C
orege Temperature Hange CorG Package 6510 +125 6510 4125
* See thermal information in chapter 11.
ELECTRICAL CHARACTERISTICS (Ta=25°C, vt= 5Vv)
CHARACTERISTIC MIN. [ TYP. | MAX. | UNIT CONDITIONS
Input Offset Voltage 2 5 mV |Vo=14V,Vgegr=14V,Rs=08
Input Bias Current 25 250 nA |(Vox14V
Input Offset Current 5 50 nA Vox 14V
Common Mode Input Voltage Range | 0 vt15 v
Supply Current 0.6 1 mA | R =0c
Voltage Gain 200 V/mV | R_L=15kQ
Large Signal Response Time 1.3 us RL =5.1kQ, VR =5V
Output Sink Current 6 16 mA VN =TV, VN =0V, Vo156V
Saturation Voltage 0.2 0.4 \'/ ViNi=) =TV, ViNg =0V, lgink = 3mA
Output Leakage Current 0.1 nA | ViNng =1V, ViN)=0V,Vo=5V
TYPICAL APPLICATIONS
vt vt

R,

v+

Vivs ™

R,
R, +R,

+
VREF=0~V =15V

135



uPC277/393

TYPICAL PERFORMANCE CHARACTERISTICS (Ta=25 °C)

SUPPLY CURRENT INPUT BIAS CURRENT
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4 ja_z——'_'—/
04 ——
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! 6 mV Input Overdrive
w 5 o1 : f
i 2 RYERN
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! g
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<Q I Izomv I
L
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>0 VIN X
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EStoc
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uPC177 / 339

Low Power Quad Comparators

GENERAL DESCRIPTION FEATURES
The uPC177/339 are quad comparators which are ® [nput Common-Mode Voltage Range Includes
designed to operate from a single power supply over a Ground
wide range of voltages. Operation from split power sup- ® Wide Power Supply Range
plies, is also possible and the power supply current drain Single Supply 2V to 36 V DC
is very low. Further advantage, the input common-mode Dual Supplies 1 V to 18 V DC

voltage includes ground, even though operated from a Low Power Consumption

.

single power supply voltage. ® Compatible with All Forms Logic.
Two kinds of ICs are available according to reliability, @ Open Collector Output

the uPC177 for industry, the uPC339 for commercial. ® | M339 Direct Replacement

EQUIVALENT CIRCUIT ORDERING INFORMATION
1/4 CIRCUIT . uPC177ED
100 uA
14 pin Ceramic DIP
(Dual In-Line Package)
N OuUTPUT
0s MPC177C/uPC339C
I} o
14 pin Plastic Molded DIP
(Dual In-Line Package)
uPC177G/uPC339G
CONNECTION DIAGRAM (Top View)
OUTPUT B ./ 1 ouTPUT C 14 pin Plastic Molded Flat Package
OUTPUT A [§ ouTPUTD (MINI FLAT IC)
vt i GND (v
A -inpuT (3 1] D +INPUT
A +INPUT [B] ™ D -INPUT
B -INPUT ] 3] C+NPUT
g +INPUT (] B c-INPUT
uPC177ED
#PC177C/uPC339C
uPC177G/uPC339G
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uPC177/339

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

PARAMETER uPC177 ~ MPC339 UNIT
Voltage between V* and V— 36 ' 36 ‘ v
Differential Input Voltage 36 36 \'
Common Mode Input Voltage —0.3 to +36 —0.3 to +36 \
D Package 900 -
Power Dissipation C  Package 570 570 mw
G Package 550 550
Output Short Circuit to Ground ' Indefinite Indefinite s
. D Package —20 to +80 - °
Operating Temperature Range CorG Package 2010 +70 0o 70 C
D Package —20 to +80 - °
Storage Temperature Range CorG Package —5510 +125 _B510 +125 ¢
* See thermal information in chapter 11.
ELECTRICAL CHARACTERISTICS (Ta=25°C, vt=5 V)
CHARACTERIST!C MIN. 1 TYP. | MAX. | UNIT CONDITIONS
input Offset Voltage 2 5 mV | Vo=14V,VRge=14V,Rs=08Q
Input Bias Current 25 250 nA Vo 14V
Input Offset Current 5 50 nA Vo~ 14V
Common Mode Input Voltage Range 0 vtois| v
Supply Current 0.8 2 mA | R =oe
Voltage Gain 200 Vv/mV | R_=15kQ
Large Signal Response Time 1.3 Ms R =5.1k, Vg =5V
Output Sing Current 6 16 mA | ViNe) =TV Vi =0V, Vo156V
Saturation Voltage 0.2 0.4 \ ViNi=) =1 V. Ving) =0V, ksink =3 mA
Output Leakage Current 0.1 nA | ViNg =1V, Vin—)=0V,Vo=5V

TYPICAL APPLICATIONS

OUTPUT

1.2
1314

=0~ +
VREF_O V' -15V

138

R,
R, +R,
=o~vt_1sv

VREF




uPC177/339

TYPICAL PERFORMANCE CHARACTERISTICS (Ta=25 °C)

SATURATION VOLTAGE — Vv
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uPC603

High Performance 6 Bit D/A Converter

GENERAL DESCRIPTION

The uPC603D is a monolithic D/A converter for con-
verting 6 bit binary coded digital signal into an analog
output voltage signal. The reference voltage, weighted
current source, current switch, output operational
amplifier etc. are integrated in the chip, making the com-
posing of D/A or A/D conversion systems easy.

FEATURES

® Linearity Error 0.4% (% LSB of 6 Bit)} MAX.
Response Speed 3 us MAX.
Temp. Coef. at F. S. 160 ppm/°C MAX.

Input Level TTL, DTL Level, Active Low
The output voltage range can be applied to any of the
3 following ranges:

Oto10V,-5to+6V,~10Vto+10V
® A built-in output short-circuit protection circuit is
provided.
® Possesses a linearity equivalent to that of a 7 bit
converter, and can be used as a 7 bit D/A converter
by the addition of external circuits.

EQUIVALENT CIRCUIT ® Pin for Pin compartible with PMi’S “DAC-01C".

MsB ma s an sn s v ke S ORDERING INFORMATION
T ] [+ T ] -] 4
1 2 3 4 5 6 7 11 10
uPC603D
l | | [ | 16k
S ITL AT T8 AT 8 i
j j j j j j 16k | Analog
Output
o
3k s 14 pin Ceramic DIP
(Dual In-Line Package)
) 1
014 yz 012 9
F.S.Adjust V- Bipolar/Unipolar GND

CONNECTION DIAGRAM (Top View)

ot
msB |1

2nd 2}
3rd [3]
4th [4]
sth [5]
Lss [€]
v+

[4 Fs. Adjust

E Bipolar/Unipolar
E Current Adder
[iJ FS. Range Setting
9] GND

E Analog Output

uPC603D
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uPC603 -

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

PARAMETER uPC603 UNIT
Voltage between v¥and v— +18 \Y
Power Dissipation | D Package 500 mw
Input Voltage —-0.7 to +6 \%
Output Short Circuit Duration Indefinite S
Operating Temperature Range D  Package —20 to +80 °C
Storage Temperature Range D Package —55 to +150 °c

ELECTRICAL CHARACTERISTICS (Ta=25°C, V¥ =:15V)

CHARACTERISTIC MIN. [TYP. | MAX. | UNIT CONDITIONS
0.4 %FSR | Fig.1,2,3
Linearity Error
0.45 | %FSR | Fig.1,2,3Ta=-20~+80°C
ppm/°C | Fig.1 each Bit "ON" after full scale adjust
F.S. Temperature Coef. (Note 2) 80 160 ESR Ta = —20 ~ +80°C
; Fig. 1 each Bit “OF F" without F.S. adjust
Unipolar 25 mvV Ta = —20 ~ +80°C
Analog Output i
Offset Voltage Bipolar 50 . mvV Fig. 2; £56 V output without F.S. adjust
(Note 3)
100 mV Fig. 3; £10 V output without F.S, adjust
Low Level Input Voltage (Note 4) 0.5 \ Bit "ON"
High Level Input Voltage {Note 4) 2.1 \Y Bit “OFF”
Input Terminal Current 5.0 HA OVEV)y<bHV
Unipolar +10.00 +11.75 \Y% RL =2 k£ Fig. 1; without F.S. adjust
+4.93 +5.94 \ Fig. 2; £5 V Range
Analog Output R =2 k2 without Offset adjust and F.S.
Fuli Scale —5.94 -493 Y adjust
Voltage Bipolar
+9.86 +11.89 \% Fig. 3; £10 V Range
R =2 k2 without Offset adjust and F.S.
-11.89 —-9.86 \% adjust
PS. Voltage Suppression Ratio 0.15 |[%FSR/V [¥12V<VELHIgY
Setting Time (Note 5) 3 usec | Error<% LBS, Ry //C =5 k//30 pF
Power Consumption 250 mwW

Note 1. %FSR and ppm FSR are the percentage and parts per million against full scale, respectively.

Note 2. The average value of the differential coefficient at Tc = —20 to +80°C.

Note 3. Care should be taken, since the temperature drift after bipolar offset adjustment has been made will become .
larger for 1Cs in which the offset voltage of the bipolar analog output is larger than the LSB value.

Note 4. The input is active ""Low"".

Note 6. When the load capacitance exceeds 30 pF there is a possibility of oscillation.



uPC603

STANDARD CONNECTION
1. Unipolar Operation 2. Bipolar Operation (1)

Fig. 1 Output Ot 10V Range Fig. 2 Output -6V to +5V Range

1BV o 509 gigolar
Jragne > i s00 Ot
0.01¢ Analog Output Digital Input 1’V _L } 100 k By Digital Input
/ 14131212—110 )] Vo 6 Bit Binary Code 001k I D. "M Analog 0 Bit Offset
PC603D Active Low A NE: Output  Binary Code
F.S. Adust || KO0 / =, Active Low
Example o [1413121110 9 8
4o +15V F. S. Adjust
2 0.01u Input  Output , uZCSOGED( , Example
” 111111 = 0.00V 15V Input Output
f 1 100000 = 4.92V i—o 111111 = -6.00V
011111 =5.08V 0.01 100000 = -0.08V
ABCDEF - 011111 =+0.08V
wsa) Ls8) 000000 = 10.00V i -

000000 = +5.00V
i_ _l +
A BCDE F

SB)
3. Bipolar Operation (2) (MSB) (L

Fig. 3 -10V to +10V Output
Bipolar Offset

100 k
-5V 5009 AW +15 V Input 6 Bit Offset
0.01 u <L Lnmd Binary Code
I E; S Analog Output Active Low
[ P
’ 1413121110 9 8 Example
F.S. Adjust
s HP czeogoe . Input  Output
- 111111 = -10.00V
iy *18V 100000 = -0.16V
T 011111 =+0.16V
” 000000 = +10.00V

ABCDEF
(MSB} (LSB)

OTHER EXAMPLES OF APPLICATION

Fig. 4 Compensation against Capacitive Loads (1)

100 pF
’,"} o The IC is stable against capacitive
"

loads of less than 100 pF.
o Care should be taken, since the settling
time will increase to about 5 usec.

uPC603D

Fig. 5 Compensation against Capacitive Loads {2) Fig. 6 7 Bit D/A Converter

+18V o This method can be appli- -1V L L
ed only to the O to 10V 2100k 3 M
SE 5k and 5V output ranges. bt Analog Gutput
—t 2SC97A o It is possible to connect :F 15953x4 K —
m ,s; ¥ 15953 such operational amplifi- + e 1'0 é - .
LPCAISD Output  gr a5 4PC159A, etc. to r.:Pcsoso o The linearity a.rronr can be
b 15953 :h;al 8 pin as a voltage 1234 7 ;8’3;;09(’ by adjusting the
- ollower. resistor.
t 2SAS71 MSB ‘é;,’__"'_'] | o The output voltage may
%; 5k C be set to any of the 3
E ranges, with the circuits
15y L8 go_ of Fig. 1,2,and 3.

145



uPC603

CHARACTERISTIC CURVES

Fig. 7 Output Response (1) Fig. 8 Output Response (2) Fig. 9 Glitch Waveform at % Scale
) (v} v}
000000 000001 000000 11 S 5 1
5 - g 6 L 0
[ 52 I 3 5
0 gg o 0
011111 100000
+LSB l 10 ‘ 492 .4 A
10 X Lo 5 Lo / /] 4
50 22 , I
LS iy / - g2 j 28 -2s8 {
v 38 o 38
-2L.S8 -4LSB
0 2 4 6 8 10 0 2 4 6 8 10 0o 2 4 6 8 10
Time (us) Time (us) Time {us)
APPLICATION CIRCUIT -15v
Sample and o Analog Input
Hold o100V
1. Progressive comparison type 5009 o
A/D Converter | 1—1:’ 8r— Sample/Hold
14131211 .
Input :0to 10V uPC603D
Output : 6 bit straight binary 12345667 Comparator
(parallel, serial) ] o +15v

a4

LT L= O O] O
ol

D o aH| Yo o D Q D Q D Q
D-FE D - FEl D-F D-FE D -FH D-F
T T T T T T

Clear rCIear Clear Clear Clear Clear

Q, Q; Qs Q. Qy Q Q; Qs | Ji Ji Js de Js de
o—4 CLOCK ’ : Latch

6Bit Latch
8 Bit Ring Counter Enableoz Q, Q, Q, Q,
MsB LSF’ Straight Binary
Straight Binary . Serfes Output
Note. D -FF is an Edge Trigger Type Parallel Output
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uPC603

2. Tracking Type A/D Converter

Input  :0to 10V
Output : 6 Bit Straight Binary

500Q Analog Input

r———-———-— Comparator

1413121110 8
uPCB03D

1 234567

b——c +15V
; 0.01u

A

—~15V o
0.01u

i
[ ]

QG Q Q Q Q Q
Up Down Counter
Clock UP/DOWN
JuLe
Clock P S S S ¢
LsB MSB
Straight Binary Output
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uPC610

Polarized 10 Bit D/A Converter

GENERAL DESCRIPTION FEATURES

The uPC610 isa high performance precision ® Full Scale Temp. 100 ppm/°C MAX.
monolithic D/A converter for converting 10 bit binary ® Linearity Error 0.2% } MAX.
coded digital signal into an analog DC output voltage. (% of 8th Bit)
All circuit blocks required for a D/A conversion system Setting Time ’ 1.5 us TYP.

are integrated on a single chip, making the composing‘
of a D/A system easy. Futhermore, since the IC is
provided with reference voltage and reference input
terminals, multiplier type operation is also-possible.

EQUIVALENT CIRCUIT

Built-in band-gap reference voltage source.
Multiplying type.

Sign-Magnitude binary code.

Low noise.

Low power dissipation.

ORDERING INFORMATION

uPC610D
Sign
MSB 2nd 3rd 4th Sth 6th 7th 8ih 9th LSB it V-
19 29 39 4957 69 79 87 99 107 18] 16 ]

VREMJL{IJ > : 3 18 pin Ceramic DIP
Reference _ 15 pin Ceramic
Iput O -j ] (Dual In-Line Package)

3‘3};“” ] (LS SSE SRR SuA SuaE S YA Sl

I ERIERSE RIS NI ENSERIERIETS
» 14
—o
ouTPUT
3
b
3
Anaog‘L L
ND v-
CONNECTION DIAGRAM (Top View)
mss ] Sign Bit
) Reference
Bit2 E Output
8it3 ] v
i Reference
Bit4 ] input
gits ] Output
Bit6 E 6 Analog GND
git7 [ v-
. Digital
Bit8 E GND
git9 [ LSB
uPC610D
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uPC610

ABSOLUTE MAXIMUM RATINGS (Ta = 25°C)

PARAMETER uPCB10 UNIT
Voltage between \/* and V™ +18 v
Power Dissipation® I D Package 500 mw
Analog Ground to Digital Ground +0.5 Vv
Logic Input Voltage -5 to +15 \Y,
Reference Input Voltage 0to+7 V
Reference Voltage Source Output Current 1.0 mA
Output Short Circuit Duration Indefinite S
Operating Temperature Range D Package —20 to 480 °C
Storage Temperature Range D Package —55 to +150 °c
* See thermal information in chapter 11.
ELECTRICAL CHARACTERISTICS (VJ'r =115V, Ta=25°C)
CHARACTERISTIC MIN. | TYP. MAX. UNIT CONDITIONS
Resolution (Note 1) 11 Bit Bi?olar Operatio.n
10 Bit Unipolar Operation
Linearity Error (Note 1) 0.1 0.2 %FSR | Ta=—20~ +80°C
Setting Time 1.5 6.0 us Final Value £20 mV
Full Scale Temperature 50 100 ppm/°C | Using internal reference voltage source
Coefficient (Note 2) 30 60 ppm/°C | Using external reference voltage source
Reference Input Bias Current 100 500 nA
Reference Input Slew Rate 1.5 V/us
Reference Volitage 22 24 26 \ RL =20k
Zero Scale Offset Voltage +5 +10 mV Signbit “ON'* Other bits "OFF"’
Zero Scale Offset Symmetry +1 5 mV
F.S. Output Offset +10 80 mV
Supply V. Suppression Ratio 0.015 0.15 |%FSR/V| 12V <VvEig+18Y
Power Dissipation 300 mwW
Logic Input Terminal Current 10 MA ViN=-BV~+16V
High Level Input V. (Note 3) 2.0 \
Low Level Input V. {Note 3) 0.8 \
10.0 1.0 \% All bits "ON" Ry >2kQ
Full Scale Output Signbit “OFF’* Other bits “ON"
Voltage (Note 4) -0 S100 VR 2k

Note 1.

Note 2.
Note 3.
Note 4.

where perfect monotonicity is expected, employ the IC as an 8 bit D/A converter.

The average value of the differential coefficient at Ta = —20°C to +80°C.
The digital input is active “"High'’ binary code.
The value when the internal reference voltage is directly applied to the reference input terminals.

Though the IC possesses a resolution of 10 or 11 bits, the linearity error is equivalent to 9 bits. in applications
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uPC610

TYPICAL APPLICATIONS
1. Using internal reference voltage source

MsB LsB 8"+
ARIAIRRS Y
VREF ':J,
—— ]
10k
-1:—.—"—0—- uPC610 ——o0 Analog Output

Reference
Input

sF? K 0.01uF
*  Analog GND }'Digital GND b’_y‘r

V_

Note: Use resistors with good stability for
R, and R,

o Sign + 10 Bit Binary code
Input  Output
Sign Magnitude
1 1111119111 = 10V
1 0000000000 = OV
0 0000000000 = OV
0 1111111111 = <10V

TYPICAL PERFORMANCE CHARACTERISTICS (Ta = 25°C)

DIGITAL INPUT RESPONSE
CHARACTERISTICS

v =115V

=]

QUTPUT (V}
(3]
S

- INPUT (V)
o
—

s} 5 10 15 20 25

TIME (us)
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2. External reference and multiplier type

MsB LsB 59 v+
IITITTIE I B
VREF )
. s
Reference
'_“ﬁ“—‘o—< uPC610D —
VREE Analog Output
Digital GND 0.01F
Analog GND £ gita i_"_,],
v_

o Multiplying coefficient ~ 4.4
VFS ~4.4x VREF‘ VMSB ~2.2x VREF

Vigg®22% 2° x VRef

n
VREF - Vo CHARACTERISTIC

15

vi =15V
+FS
S
w 10 Ve
g / e
= /
-
: =~
'5 5 7 =
y

a
5 e
o /
L 7

0

) 1 2 3 4 5

REFERENCE INPUT VOLTAGE (V)
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OUTPUT VOLTAGE (V)

Vo—OUTPUT

VREF——REFEHENCE

0 1 2 3 4
~ vi=s15YV
-5 N N \
\ Q
\ -
215
REFERENCE INPUT RESPONSE
CHARACTERISTIC
S 10
w
Q
<5 /
P §
S \
0
E 3
& 2
£
[
p
Qo0
> 10 20 30 40
Time—{us)

VRer — Vo-CHARACTERISTIC

REFERENCE INPUT VOLTAGE

5 (V)

OUTPUT NOISE VOLTAGE

vi=115v
1Hz~ 20 Hz
25 uV
MsB
VW4 W AAAT R
+FS

Pivin
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APPLICATION CIRCUIT
1. 8 Bit + Sign A/D Converter
Successive Approximation Type

GND-15V+16 V
99

Input
V|

+15V +5V

03 r il S
! {
| |
— i
[ i
]

1 D Q : :
D-FF p-re| || lo-ee] || |
U T | )

| |
1 i
| 1

1

1
1

=

HII

12Bit Ring Counter

L
ABCDEFGHIJK ;
L Latch = g gy Register

Enable

LCLOCK

L8

Sign
MSB Output

LS8

A M I
B
c m
[}
1
) i (|
K mM
L | T
. v
Q, H 1
Q, I C 1
Q | 1
.
: i ——
Q T
Q,
S0 1 Io—' 1 11 Lo_l 11 O_—_.
VIN  Fs VIN
UN s /
Vo e
L | N \T\
0 , 2
~—7 t
4 Vo VIN

* D, V|n, VN and Vo show in case when an
input equivalent to an output of “101110110".
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2. Peak Detector (Positve/Negative)

Positive
GND-15V +16'V input Negative  CLOCK cLock UALMAUULUUULN
ok sok § ! Vin 9 c.o.
WV wWw— 0.01 uF
i X2 Comparator VIN
FS
uPC610 out
MSB LSB
Sig *Fs/2
\sf
0
Sign High
o In case of Sign “H"" (Positive)
o The steps at analog outputs are
X rated from the actual ones.
U/DQ, Oy oo Q exagge
10 Bit Up Down
Binary  CLOCK
Counter
CLEAR
l 'oéuoudjob) J-
Reset Sign MSB Analog Output
LS8

)

Digital Output

PRECAUTIONS FOR USAGE

(1) In order to absorb surges and prevent oscillation, bypass the power supply terminals with a capacitor of about
0.01 uF.

(2) In order to utilize the characteristics of the uPC610D in full, employ components of good stability for the full-
scale adjustment resistor and the trimmer,

(3) In the case of capacitive loads, since the sett!ing time may increase or oscillation may occur, the uPC610D should
be used with load capacitance of 100 pF or less.

{(4) In the case of multiplier type operation, the output amplifier will saturate at: | Vggg |23 V.

In this case the response time and power supply current will increase.

(5) Since the reference potential inside the uPC610D is connected to the analog GND, common mode noise in regards
to analog GND will present a direct error.
Since analog GND and digital GND have independent circuits within the IC, when using, {if required), these should
be connected together outside the IC.
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8 Bit High Speed Multiplying D/A Converter

GENERAL DESCRIPTION FEATURES
The uPC624 is a monolithic multiplying Digital to ® Wide range multiplying capability
Analog converter featuring very high speed performance ® Wide power supply range 5 V to £18 V
with outstanding applications flexibility. & High output impedance and compliance
Advanced circuit design achieves settling time of 85 ® Variable logic threshold v
ns. High impedance dual complementary current output ® Direct interface to TTL, CMOS, PMOS
allows simple resistor loads, voltage conversion circuit by ® Differential current outputs
op amp, and other applications. Further advantage, direct. ® Pin to pin compatible with PMI'S DAC-08
interface to all the popular logic families is available by ’
adjustable threshold logic inputs.
EQUIVALENT CIRCUIT ORDERING INFORMATION
uPC624D
V' Vic MSB 2nd 3rd 4th 5th 6th 7th LSB
[+ 9 o Q
13T1Ts 6| 7{ 8 9| 10| 11] 12
L ) |
1T t 11 1 lout 16 pin Ceramic DIP
LR R e (Dual -Line Package)
VREF(“"—M— P S S S Mhs M M
P
VRer () g uPC624C
16 3
b2l
COMP v~
16 pin Plastic Molded DIP
(Dual In-Line Package)
CONNECTION DIAGRAM (Top View)
4
A 16 [1 come.
lout g2 15[ Vaer
v s 14 Veertt
lout 4 13 v*
MsB 5 12f] Ls8
2nd []6 113 7
3rd 7 10[] 6th
anQs o] 5th
uPC624D
uPC624C
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ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

PARAMETER . uPC624 UNIT
Supply Volitage 36 \%
Logic Inputs V=™ to V™ +36 \Y
Logic Threshold Control Volitage v—to vt Y,
Analog Current Outputs 42 mA
Reference Inputs V= to vt Y
Reference Input Differential Voltage +18 \%
Reference Input Current 5.0 mA
Power Dissipation* D or C Package 500 mw
. D Package —20 to +80 °
Operating Temperature Range C Package 2010 570 C
D Package —55 to +150 °
Storage Temperature Range c Package 5510 $125 C

* See thermal information in chapter 11.

ELECTRICAL CHARACTERISTICS (V* =15V, IRgF = 2.0 mA, Ta = 25°C)

CHARACTERISTIC MIN. | TYP.. | MAX. | UNIT TEST CONDITIONS
Resolution 8 8 8 Bit
Monotonicity 8 8 8 Bit
Nonlinearity 0.19 %FSR
Settling Time 85 160 ns +% LSB, R <50 2 ON/OFF
Full Scale Temp. Coeff. 10 50 | ppm/°C ,
Output Voltage Compliance -10 +18 \% Alpg < % LSB
Full Scale Current 1.94 199 | 2.04 mA Vgeg = 10.000 V, R*gge=5.000k8
Full Scale Symmetry +1.0 8.0 MA
Zero Scale Offset Current 0.2 2.0 MA

0 2.0 21 mA V==50V
0 2.0 4.2 mA V™=80Vto-18V

Output Current Range

Low Level Input Voltage 0.8 \% Vic =0V, Bit “"OFF"”

High Level Input Voltage 2.0 \ Vic =0V, Bit “ON"

Low Level Input Current -20 | -10 MA Vic=0V,VN=—-10Vto+08V

High Level Input Current 0.002 10 MA Vic=0V,VN=20Vto 18V

Logic fnput Swing -10 +18 \%

Logic Threshold Range -10 +13.5 \ V=V c+13V

Reference Bias Current -3 HA

Reference Input Slew Rate 4.0 8.0 mA/us | Rrer <200 §2, Cc=0 pF

Power Supply Rejection ISVR* | 0.0003 | 0.01 [%FSR/% | V' =451 18V, Iggr =1 mA

ISVR™ | 0.002 | 0.01 |%FSR/% |V~ =—-45Vto—18V, Iggr=1 mA

I+ 2.5 38 mA
1~ 65 | -7.8 mA

Power Supply Current It 24 38 mA v: =5V,V==-15V, Iggr =2 mA
I~ 64 | -7.8 mA VT'=5V,V7=-15V, Iggr =2mA
i+ 23 | 38 mA | VE=15V, Iggp=1mA
1= -43 | 58 | mA | V=15V, Iggr =1 mA
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TYPICAL APPLICATIONS

Basic Positive Reference Operation

0.1 uF [V c MSB2nd.

'ReF

R*ReF = RRerF
C =0.01 uF (Standard Value)

Basic Negative Reference Operation

V+

0.1 uF| V| ¢ MSB 2nd

*Minimum capacitor value for stable operation is given by

Cc = Rrer (kS2) x 15 (pF).

Basic Unipolar Negative Operation

6th 6th 7th LSB v
o o o o o]

9] 10[ 11 12

Basic Bipolar Output Operation

6th 6th 7th LSB +10.000 V
o o o o

9l 1ol 11] 12

[ ! $10.000 k2

\ 1 0 773

¥ A el

VI 1T 1T 1T o oV
b § é 2= (o]
- |0

156

13[ 1] 5] 6
+ 1
Rrer REF
14|
“VRer Rper 19
16&_. 3 '?O’J uF
Cc I
v
|Rer = 2.000 mA
INPUT lo (mA) |To (mA) | Vo (V) | Ve (V)
11111111 1992 | 0000 { —9.96 | 0.000
11111110 1984 | 0008 | 992 | -0.04
10000001 1008 | 0984 | —-5.04 | —-492
10000000 1.000 | 0992 | 500 | —496
01111111 0992 | 1000 | —496 | —5.00
00000001 0008 | 1984 | —0.04 | —092
00000000 0.000 | 1.992 000 | -996
IrefF = 2.000 mA
INPUT lo (mA) |To (mA) | Vo (V) | Vo (V)
11111111 1992 | 0000 | —9.92 | +10.00
11111110 1984 | 0008 | —9.84 +9.92
10000001 1008 | 0984 | —0.08 40.16
10000000 1.000 | 0.992 0.00 +0.08
01111111 0992 | 1.000 | +0.08 0.00
00000001 0008 | 1984 | +992 | -984
00000000 0000 | 1.992 |+1000 | -992
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Positive Low Impedance Output Operation

15V0.1 oF

5th 6th 7th LSB ‘t_|

9T 1oj 11] 12  Zo00ka
) 20?? k9
200 k2
Vo
uPC159A
0.1 uF
-15V
Low Impedance Output Operation (Both Outputs)
+16V
5th 6th 7th LSB 200 kQ
5,000 k2
9( 10{ 11{ 12
200 kQ
\ T 4=
Tt 1 —o VO
AR 4
uPC159A
5.000k _15 v

Comparator Connection Method for A/D Conversion

Positive Analog Input

VIN +15V
5th 6th 7th LSB 7 BV
5,000
9f 10] 11]12 > 3k$2
[ 1of ] 3 ke Taka
L)
v o Vo
| 10ma
-8V wPC271D

Vt=115V,IREF=2mA

Negative Low Impedance Output Operation

+15V
0.1 !
i
‘)
Sth 6th 7th LSB 3200ke
QT 10 111> 12 200 k2
r [ N
4 . Vo
= uPC169A
2N 0.1 uF
5.000 k2 _yp

* For buffer amplifier, high slew rate op amp
is recommended to obtain fast settling time.

Negative Analog Input

5th 6th 7th LSB
9] 10] 11} 12

1
1
3

-15Vv #PC2710
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Interfacing with Various Logic Families
The logic threshold is set about 1.4 V above V| ¢. This enables TTL levels acceptance with simply pin 1 grounded.

By placing an appropriate voltage at the logic threshold control pin (pin 1), various threshold values are available for
the other logic families.

TTL interface permission gives the intei
—0.004 V x (Ta —25°C)

Anti-temp. coef. circuits are shown as follows,

20 k2

20 kQ

OUTPUT CURRENT {(mA)

rval logic threshold —4 mV/°C temperature coefficient. Viu =V c+14V

15V
V+ 7}}
>
13k
25c943 2 25C943 9.1kQ
Vic
v VKOS —o V 6.2 k2 0.1 uF
1 3kQ Le 9 3k b Le .
{400 A g62ka
&-5.2v
CMOS, HNIL, NMOS ECL CMOS, HNIL (15 V)
TYPICAL CHARACTERISTICS (Ta = 25°C)
FULL SCALE CURRENT FULL SCALE CURRENT
5.0 25 —
Vi=a5v { VICM/f vt |
Ta =-20 to +80°C ~ - ICM
4.0 ° T 20 V=5V vhe o v
3 P [
.0 Z 15
2
g / l
2.0 1.0 _ .
o v l v
5 ICM IcMm 7]
: " =-15V
10 & o0s v A vt=15 V] |
© 3 ’
o]
0 ] ,
0 10 20 30 40 50 -16 -10 -5 0 5 10 15
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OUTPUT CURRENT (mA) RELATIVE OUTPUT (dB)

POWER SUPPLY CURRENT (mA)

REFERENCE INPUT FREQUENCY

RESPONSE
5 T
ALL BIT “ON"
/ Small _]
0 \ \Signal
-5 \
10 A\ )\
\\
-15
0.1 020305 1.0 203.05.0 10
FREQUENCY (MHz)
REFERENCE AMP COMMON MODE
RANGE
25
T T T
V=-16V | V=5V Igge=2mA
2.0 g
1.6
10 IREF=1 mA
’ 4
0.5
lgeg=0-2mA
r [ | 1

0

-16-12 -8 -4 0 4 8 12 16 20
REFERENCE COMMON MODE
VOLTAGE (V)

POWER SUPPLY CURRENT

50 REBN
(=2 MAI T

6.0 + —t—t

=]

(lggg=1 mA)

4.0 T 1
I"llggg=0-2 mA)_| |

20 =
0 -10 -20

NEGATIVE POWER SUPPLY (V)

POWER SUPPLY CURRENT (mA) PROPAGATION DELAY (ns)

POWER SUPPLY CURRENT (mA)

00LSB PROPAGATION DELAY

400
300
200
100 \\
0 0.01 0.1 1.0 10

OUTPUT FULLSCALE CURRENT (mA)

POWER SUPPLY CURRENT

8.0

-
6.0 =

lREF =2mA
4.0
i+
2.0
0 10 20

POSITIVE POWER SUPPLY (V)

POWER SUPPLY CURRENT

8.0

6.0

'REF=2"‘A

4.0

2.0

0

-20 0 20 40 60 80
AMBIENT TEMPERATURE (°C)
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A/D CONVERSION PROGRAM LIST

0000 Mvi A, 89H : CONTROL WORD FOR 8265
0002 OUT  (8255) : PROGRAM TO 8255
0004 MvI B, 80H : BIT POINTER INITIALIZE
0006 MOV A,B : BIT SET WORD
0007 BIT TEST OuUT  (PORT B) :BIT SET OUTPUT TO PB OF 8255
0009 MOV C,A
000A NOP
000B IN (PORT C) : READ COMPARATOR
000D RRC :Ag~> CARRY FLG
000E JC DEC POINTER : COMPARATOR TEST
001 MOV A,C
0012 sus B : BIT RESET
0013 MOV  C,A
0014 DEC POINTER MOV A,B
0015 RRC : DECREMANT BIT POINTER
0016 JC RETURN : LSB WAS TESTED ?
0019 MoV B, A
001A ORA C :NEW BIT SET WORD
0018 JMP BIT TEST
001E RETURN RET  {MAIN PROGRAM) : CONVERSION END & RETURN TO MAIN
PROGRAM
PROGRAM MEMORY ;. 31 BYTE
CONVERSION TIME : 371 us (741STATE) MAX, 323 us (645STATE) MIN (@ ¢ =2 MHz)
WORKING REGISTER : B&C (C REGISTER; FINAL ANSWER MEMORY)
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Precision 4 1/2 Digit Integrating A/D Pair

GENERAL DESCRIPTION

The uPC646D is the analog section of a precision integrating analog-to-digital (A/D) system.

J-FET and bipolar transistors are combined on the same chip to provide a high input impedance unity gain buffer,
comparator and integrator, along with J-FET analog switches.

The uPC646D has sufficient resolution to construct up to a 4%-digit DPM is specifically designed for use with either
the uPC647C BCD digital building block.

The uPC647C is the contro! section of uPC646D internally 4%-digit up counter, decoder, data latches and BCD
output circuit.

FEATURES

uPC646D Analog section

® High input impedance 10,000 M2 typ.

® Automatic offset correction

® Analog input range of £11 V with £15 V supplies
® Wide power supply voltage range 215V to 18 V
® TTLand CMOS compatible logic

uPC647C Digital section

® +5 V single supply operation

® TTL compatible input and output

® BCD dynamic scan output

SYSTEM BLOCK DIAGRAM

Analog input Digit Driver

O Timin
9
HPCBA46D Circuit

INR ! 111 o

A
BCD to 7 Segment
Reference voltage KPCeATC A Decoder and Driver
/
Offset correction capacitors
Integrating components
ORDERING INFORMATION
uPCB46D uPCE47C
. . 16 pin Plastic Molded DIP
18 pin Ceramic DIP >
(Dual In-Line Package) (Gual In-Line Package)
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uPC646D BLOCK DIAGRAM

—
[ o o~ - ”
23 Z Q Q O

£2 = o
g ¥ £ 2 & & & §& ¢
18 17 16 15 14 13 12 11 10
v I | o I | | o N o N | |

Buffer

H L<r Suo si_s,‘
T O O O O LT o
1 2 3 4 5 6 7 8 9
g > g3 > L 3 g g 3
° g
uPC646D
ABSOLUTE MAXIMUM RATINGS (Ta = 25°C)
Power Supply Voltage Range v +18 \%
Reference Input Voltage Range Vg 0 ~vt \%
Analog Input Voltage Range Va v—~vyt \%
Control Input Voltage Range Ve -2~ +6 \
Comparator Sink Current Isink 10 ‘ mA
Total Power Dissipation Pp 500 mwW
Operating Temperature Range Topt —-20~+70 °C
Storage Temperature Range Tstg —B55 ~ +150 °c

uPC646D RECOMMENDED OPERATIONAL CONDITIONS (Ta=25°C, VE=:15V)

PARAMETER SYMBOL MIN. TYP. MAX. UNIT
Power Supply Voltage v +4.75 +15 *+16 i
Refference Voltage Vg PG+1 k vt 3 v
Analog Input Voltage Va -10 +10 \
Low Level Logic Input Voltage Vi —-20 0.8 'V
High Level Logic Input Voltage ViH 2.0 5.0 \
Comparator Sink Current Isink 20 5.0 mA
Operating Temperature Topt 0 25 50 °c
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uPC646D ELECTRICAL CHARACTERISTICS (Ts=25°C, V: =:15V)

CHARACTERISTIC SYMBOL CONDITIONS MIN.| TYP. | MAX. {UNIT
Vx=0 300 | 500 | pA
Analog Input Current Iy |—20°C<Ta<70°C 5 | nA
Vx =111V 10 nA
Analog Input Resistance R; Vx=0 10 000 MQ
Vg=10V 1.0 [ 100 | nA
Reference Input Current IR —20°C<Ta<70°C,Vg =10V 10 UA
Ve=11V 10 MA
Reference Input Resistance R; VR=PG+1~11V 1 000 M
Offset Correction Voltage -V —12 \
Offset Correction Current loc Ezztccé?,a C;O;éoc 20 |2 280 zi
OP Amp Slew Rate SR, 10 V/us
OP Amp Bandwidth GB 3 MHz
Buffer Slew Rate SR, 25 V/us
Comparator Response Time 200 uV step, 100 uVvV 25 us
Comparator Saturation VoL |Vec=5BV, R =2k, -20°C<Ta<70°C 025 | 0.4 \%
Logic Input Current lic 0<V|<5V,-20°C<Ta<70°C 15 50 MA
i+ 3 mA
Power Supply Current = —5.5 mA
I |-20°C<Ta<70°C 4 | 11 | mA

Functional Description

The uPCB646D goes through the following 5 states
during normal cycle: 1) Offset Correction; 2} Polarity
Determination; 3) Initialization; 4) Ramp Unknown;
5) Ramp Reference.

Offset Correction Description (Figure 1)

The Offset Correction scheme will drive the input of
the comparator to its switching threshold when the
analog input is zero and the timing components, RC,
are bypassed.

The Offset Correction input (OC) is driven high,
closing switches S4--S9.

The offset voltages are assigned as follows: Vog; —
the input offset voltage of the buffer; Vgg, — the input
offset voltage of Al; Vpgs — the input offset voltage of
A2; Voga — the input offset voltage of the comparator.

S5 grounds the input of the buffer so that its output
voltage is simply Vog;. S6 bypasses R to keep the
integration time constant, RC, from affecting the
circuit operation. S4 makes the total equivalent input
voltage to A1 be — Vog, — Vog2. S7 puts the op amp
in a unity gain configuration with respect to the input
of A2. S8 keeps the output voltage of the op amp at
—Vg + Vosga = —Vp (the Offset Correction potential)
since the comparator is placed inside the loop. C3
samples the output of the —Vg generator. The voltage
at the non-inverting input of A2 is —=Vg — Vog; —

Vosz — Voss + Vosa = V1. Thus, the sum of the
offsets is stored on C1, and the differential voltage
across the comparator is zero.

Polarity Determination (Figure 2)

The simplified diagram of the uPC646D in the
Polarity Determination state is shown in Figure 2.
S5 and S3 are closed during this period. S5 grounds the
buffer input and Vyx (the unknown voltage) is applied
through S3 to the non-inverting input of Al. The
equation that describes the op amp output voltage is
given in Figure 2. When Vy is applied to A1 att,, the
output of the op amp slews to Vx and is integrated
until t;, when S3 opens and S4 closes. At 1, , Vout-

T [t
slews down by —Vy leaving .F?(_Z—th Vxdt — Vg at

the op amp output.

Just before t,, the comparator senses the op amp
output with respect to —Vg; the comparator output
goes high if Vx > 0 and remains low if Vx <0.
tnitialization (Figure 1)

During initialization, the configuration is the same
way as it is in the Offset Correction state and the op
amp output is brought back to the Offset Correction
potential —Vg-.
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Q-

8 S4 S556 S758 S9

—_ —

BUFOUT R OP AMP IN < OP AMP OUT COMP OUT
1 B-l;vs = -Vg+Vosa [
| 1] |
| V0S4 COMPARATOR |
A3 —-1 B
I ' |+A4> |
| |
| I
| V2 = ~Vg + Vg7 8 |
| Vi =-Vg+ Vos1 - Vosz ~ Yos3 + Vos4 59 |
| I
| I
AG v v DG
—o- ng

©

TR FE TR

VR Vx Coc2 Cocs Vs -Vs  RU- PO/RU+ OC  RR
[ POWER DIGITAL
ANALOG GND GND GND
- - 1t R
) o -Vg + Vg # chts Vydt : Ramp Unknown for Vy >0
Fig. 1 Offset Correction Circuit v _
ouT

1t ' i
-V, + V,, +—=[ 2 V dt: Polarity Determination
Vet Vx T Re 4 t, X Y

BUF OUT R OP AMP IN C OP AMP OUT COMP OUT

oG
Ts 6 _? 7 Ta 9
RU- PO/RU+ OC  RR
DIGITAL
GND

Fig. 2 Polarity Determination Circuit or Ramp Unknown Circuit for VX >0

Ramp Unknown (Figure 2 and 3)

In the Ramp Unknown state if Vx = 0, S3 and S5 are
closed, as shown in Figure 2, and Vy is applied to the +
input of the integrator. If Vx < 0, the device is connected
as in Figure 3 with S2 and S4 closed. Vy is now applied
through the buffer tothe — input of the integrator. In either
Ramp Unknown case, the op amp output ramps in the
positive direction and Vy is applied to a high impedance
J-FET input.

Ramp Reference (Figure 4)

In this state, the uPC646D is configured with switches
S1 and S4 closed. The reference voltage, V. a positive

164 voltage, is applied to the buffer input and the op amp

output ramps down until VOUT = -VB, where the com-
parator will trip.

If Vx and VR are assumed to be constant over their
respective. integration periods, the integrals of Figure 4
are reduced to,

Vx (tg —t3) =VR (ts —tq)
RC RC

or
Vx _ts=t
VR t4—13

Since t3—t3 = 4096 clock periods and ts—ts can
be measured in clock periods, Vx/Vg = X/2'2, where
X is a digital binary output representing an analog input
Vx with respect to Vg.
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VOUT=_VB' + —R10 f:4 det: Ramp Unknown for Vy <0
BUFOUT R OPAMPIN  C OF AMP OUT 3 comp ouT

o

-Vg RU- PD/RU+ OC RR
POWER DIGITAL
GND AGl D

Fig. 3 Ramp Unknown for VX <0

- ] 1, t
Vour=-Ve't 3 { ft: Vydt- ft: Vgdt )

BUFOUT R OPAMPIN & OP AMP OUT COMP OUT

F————————

V- DG
16"?17 1 T 4 _?'5 76 9
v Vs L+
Vg Vx s o 3 DIGITAL
ANALOG GND POWER < GND
= = GND e =

*More accurately
= A _(ftste ty
Vout = Ve * &g U"‘ Vgot +ft’ Vydt) +6
Where § is the incremental voltage overdrive needed to fully switch the comparator
and A is the sum of the additional time required to develop & and the comparator
propagation delay.

Fig. 4 Ramp Reference Circuit
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MPC647C BLOCK DIAGRAM

RESET O—{_l
13 J ~ D
CLOCK
I;D{E Lo ] ED‘L‘(.;EI o tofz
2| z
5= 2 g P e
ATC LATCH LATCHLATCH-$—LATCH|
il S
TRANSFER
O~—l H 4 to Multiplexer
-GL Modulo 4
B8CD true
9's Comple. GND

§9999 9 -

202" 22 2* 10K SIGN 14 15 16 1
LSD TSD SSD MSD

uPC647C ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

PARAMETER SYMBOL uPC647C UNIT
Power Supply Voltage Vee 6.0 \
Input Voltage Range Vi -0.5~+6.0 Vv
Total Power Dissipation Po 300 mwW
Operating Temperature Range Topt -20~+70 °c
Storage Temperature Range Teotg —B5~ +125 °c

uPC647C RECOMMENDED OPERATING CONDITIONS (Ta=25°C, Vcc=+5 V)

PARAMETER SYMBOL MIN. TYP. MAX. UNIT
Power Supply Voltage Vcee 4.75 5.0 5.25 \
Low Level Logic Input Voltage ViL 0 0.8 \%
High Level Logic Input Voltage ViH 3 Vce +0.3 \
High Level Clock Input Voltage VicwH 4.0 Vee +0.3 \
Clock Frequency foL DC 400 kHz
Input Pulse Width PW 200 ns
Operating Temperature Topt 0 25 50 °c
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Count Diagram

BLANKING
ZONE

COMPLEMENT
OuTPUT
INTERVAL

TRUE
ouTPUT
INTERVAL

BLANKING
20NE
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INTERNAL STATES
T —_
b
Y
L =
£ 8 =
gg,i DECADE
Sgg§ COUNTERS
’—-—-ﬂ——-‘
6 0 0 0 0 0 0
0 0 0 0 0 0
o 0o 0 0 o o0 2
L]
*
*
0 0 0 0 9 8 9
6 0o t 0 0 0 0
L]
L]
L]
o ¢ 1t 7 9 9 9
© 0 1 8 0 0 0
L]
.
L .
o 0 ' 9 9 9 9
(1 + 0 0o o0 o0 o
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uPC646/647

pPC647C ELECTRICAL CHARACTERISTICS (Ta=25°C, Vcc=+5V)

CHARACTERISTIC SYMBOL CONDITIONS MIN. | TYP. | MAX. | UNIT
Power Supply Current Ice lo=0,Vec=+6%0.2V 35 mA
. lo souRce = 100 uA 475
High Level Output Voltage \ \
¢ oH lo source = 100 uA 3.0
Output Sink Current losink | Vo =45V 5.0 mA
lo sINK =2 mA 04
\%
Low Level Output Voltage VoL o SNk =2 mA 0a
Logic Input Current h ) 50 MA
Comparator Delay Time tg 0.1 5 s

Functional Description

Counters: The uPC647C has four +10 counters, one
+4 counter, and one +2 for a counter of 80,000 clock
pulses. A ripple carry is provided and all counter flip-
flops are synchronous with the negative transition of
the input clock. The last flip-flop in the divider chain
(+2 in the block diagram) triggers with the 0" to 1"’
transition of the previous flip-flop. The count sequence
is shown in the first column of the count diagram.

Reset: All counter stages are reset to /0" and the
INT flip-flop (driving the INT output) is set to “1*’ on
the first negative clock transition after a “‘0"' is applied
to the Reset input. The internal reset is removed on the
first negative clock transition after the internal reset
has occured and a 1’ has been applied to the Reset
input. This timing provides an on-chip reset at least
one clock cycle wide and a one cycle delay to remove
reset before counting begins.

Transfer: Data in the counters is transferred to the
latches when the Transfer input is at “0”. If the
Transfer input is held low the state of the counters is
continuously displayed (see count diagram). Data will
cease to transfer to the latches on the first positive
clock transition after the first negative clock transition
after a ““1" is applied to the Transfer input. This pro-
vides a transfer pulse at least one half clock cycle wide
and a half clock cycle delay to remove the transfer
signal before the counters change state.

INT: The integrate output is used to set the charge
time on a dual slope integrator. INT is /1" from reset

to the 18,000th clock pulse, then ‘O’ until the next
reset. The dual slope integrator is the voltage monitor-
ing part of the external circuitry needed for a DPM. It
charges a capacitor at a rate proportional to the meas-
ured voltage while INT is 1", then discharges at a rate
proportional to a fixed reference as shown in the dual
slope diagram, When the output of the integrator reaches
OV a pulse is generated and fed into the Transfer input
of the chip. As the dual slope diagram indicates, the
number in the latches is proportional to the measured
voltage.

Multiplexing: The module 4 multiplex counter is trig-
gered by the carry from the second decade counter, mak-
ing the multiplex rate one hundredth the counting rate (4
KHz for a 400 kHz clock). The LSD, TSD, SSD and MSD
(least significant, third significant, second significant and
most significant digits) outputs indicate by a low level
which decade latch is displayed at the BCD outputs.

Overrange Blanking and Sign: The data in the latch
for the +2 counter is used to detect an out-of-range
voltage. If this latch is 0" the BCD and 10 k outputs
are forced to all “1's"” and the SGN output is inverted.
When the data in the overrange latch and the sign bit
latch are 1" the sign bit generates the 9's complement
of the decade latches and the complement of the 10 k
latch at the respective outputs. When the overrange bit
is 1" and the sign bit is 0" true BCD of the decade
latches and the uncompiemented 10 k latch appear at
the outputs.
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nPC646/647

4% DIGIT INTEGRATING A/D CONVERTER TIMING
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SELECTION GUIDE

OPERATING VIN (V) lo Pt
DEVICE ORIGINAL TEMPERATURE |VouT(V) MAX.| MAX. | PACKAGE
RANGE (°C) MIN. [MAX.| (A) | (W)
wPC141C 305 —20~+80/-20~+70 | 45~30 | 8.0 40 | 0.05 | 0.5/0.35 8 pin DIP
uPC305C 305 0~+70 45~30 | 8.0 40 |0.05 | 035 8 pin DIP
uPC78L05 78L05 * —20~+150 w5 7 30 [ 01 0.8
uPC78L08 78L08 * —20~+150 % 8 105 | 30 | 041 0.8
MPC78L12 78L12 * —~20~+150 #32 145 35 | 0.1 0.8
MPC78L15 78L15 * —20~+150 *15 175) 35 | 0.1 0.8
uPC78MO5H 78M05 —20~+80 * 5 7 35 | 05 20
uPC78MO8H 78M08 —20~+80 *x 8 105 | 35 | 05 20 TO-220AB
uPC78M10H - —20~+80 * 10 125 | 35 | 05 20 TO—220AB
MPC78M12H 78M12 —20~+80 * 12 1451 35 | 05 20 TO—220AB
uPC78M15H 78M15 —20~+80 * 15 175 35 | 05 20 TO-220AB
uPC78M18H 78M18 —20~+80 * 18 21 35 | 05 20 TO-220AB
uPC78M24H 78M24 —20~+80 * 24 27 40 | 05 20 TO-220AB
uPC7805H 7805 —20~+80 * 5 7 35 1.0 20 TO—-220AB
uPC7808H 7808 —20~+80 * 8 105 | 35 1.0 20 TO—-220AB
uPC7812H 7812 —20~+80 * 12 145 | 35 1.0 20 TO—220AB
uPC7815H 7815 —20~+80 * 15 175 | 35 1.0 20 TO-220AB
uPC7818H 7818 —20~+80 *18 21 35 1.0 20 TO—220AB
uPC7824H 7824 —20~+80 * 24 27 40 1.0 20 TO-220A8
uPC7905H 7905 —20~+80 * -5 -7 | =35 1.0 20 TO-220AB
uPC7908H 7908 —20~+80 *-8 |-105| =35 | 1.0 20 TO-220AB
uPC7812H 7912 -20~+80 *—-12 |-145| =35 | 1.0 20 TO-220AB
uPC7915H 7915 —20~+80 *-15 |-175] =35 | 10 | 20 TO—220AB
uPC7918H 7918 —20~+80 *—18 -21 1 -3 |10 20 TO-220AB
uPC7924H 7924 —20~+80 * 24 =27 | —-40 | 1.0 20 TO—220AB
uPC1042C - —20~+85 Values depend on application circuits 16 pin DIP

* Junction temperature
% Qutput Voltage accuracy £10%
* Output Voltage accuracy 5%
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uPC141 / 305

Precision Positive Voltage Regulator

GENERAL DESCRIPTION

The uPC141/305 are precision Voltage Regulator for
a wide range of applications from digital power supplies
to high stability analog circuitry.

Fast response to both load and line transients, smali
standby power dissipation and freedom from oscilla-
tions with varying resistive load and reactive load make
this type of regulator ideal for general purpose power
supply systems.

Two kinds of ICs are available according to re-

liability the uPC141 for industry, the uPC305 for
commercial. .

EQUIVALENT CIRCUIT

FEATURES

® QOutput Voltage adjustable from 4.5 V to 30 V

® Qutput Currents in excess of 10 A possible by adding
external transistors

® Load Regulation better than 0.1% full load with cur-
rent Limiting )

® DC Line Regulation guraranteed at 0.03%/V

® | M305 Direct Replacement

ORDERING INFORMATION

, 3) UNREGULATED
WWELE) = O INPUT
Qu i soe BOOSTER
a 5 Q +——2 oureut
e
QIJ Q!S
Qi
5 (1) CURRENT LIMIT
HQ' 1 REGULATED
a, Lr O OUTPUT
Q Fa4ae § 7) CONPENSATION
/SHUT DOWN
2 R. 1 Qs
kQ
D, Q. uPC141D
R — Q,
6.8 ke S )
o A, _[(‘3,— Q @ FEED BACK
e 3kQ =FC _r
5pF 5 ner;insfgcs
I 8Y
Q, ;;5 ‘@ 8 pin Ceramic DIP
> {Dual In-Line Package)
—® GROUND

CONNECTION DIAGRAM (Top View)

#PC141C/uPC305C

=

(2]

4

@]

[£1

aNo NI
Ix]

A\ 8 pin Plastic Molded DIP

(Dual In-Line Package)

1No
o34

uPC141D
uPC141C
uPC305C

174



uPC141/305

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

PARAMETER uPC141 uPC305 UNIT
Input Voltage 40 40 \%
Input Output Voltage Differential 40 © 40 \"
Peak Output Current 50 50 mA
Power Dissipation D Package 500 — mW
C Package 350 350
) D Package —20 to +80 —_ °
Operating Temperature Range c Package 2010 470 01070 C
Storage Temperature Range D Package —55 to +160 - °c
C Package —55 to +125 —55 to +125
* See thermal information in chapter 11.
ELECTRICAL CHARACTERISTICS
CHARACTERISTIC MIN. TYP. MAX. |- UNIT CONDITIONS
Input Voltage Range 8.0 40 \%
Output Voltage Range 45 30 \Y
Input Output Voltage Differential 3.0 30 \%
Load Regulation 0.02 0.05 % 0<Io0<12mA,Rsc=18Q
Line Regulation 0.025 0.06 %IV ViN —Vout S$HV
0.015 0.03 %/V Vin - Vout >5V
Ripple Rejection 0.003 %IV Crer = 10 uF, f =120 Hz
141 A/D 0.3 1.0 % —20°C < Ta<80°C
Temperature Stability  |141C 0.3 1.0 % —20°C<Ta<70°C
305C 0.3 1.0 % 0°C<Ta<70°C
Feadback Sense Voltage 1.65 1.8 1.90 \Y
. 0.005 % 10 Hz<f<10 kHz,Creg =0
Standby Current Drain | 0.002 % Crer =01 4F
Long Term Stability 0.1 %
Standby Current Drain | 1.0 2.0 mA Vin =40V

Crgfr : Bypass capacitor of Pin 6
Rsc : Output current sense resistor
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uPC141/305

TYPICAL PERFORMANCE CHARACTERISTICS (Ta = 25°C)

7 'LOAD REGULATION LOAD REGULATION
P 2
z -
Q S
; ~f—{_ 80°C 7] I —0.02 X\ 0°C —
L -001 + z L
S Tg=0°C 1 \\\ ~~ g -0.04 \ ‘ Ta 2.5°C
[z} ~ Tl w \ |
2 -002 2 T 80°c 1= —20°C
] -20°C = -0.06 +
g 3 1 | 4|
5 -003 £ -008 L |
g % Reemo STO®T Rgc=120 A
2 =
3 oml L 1 3 o1 [ ] 11\
0 5 10 15 0 10 20 30 40
LOAD CURRENT (mA) LOAD CURRENT (mA)
CURRENT LIMITING OPTIMUM DIVIDER RESISTANCE
CHARACTERISTIC 22 VALUES
s - T T
RL R,/ /Ry=2kQ
w :
[T] 3.0
= 805C 0°C =
6 0.8 ] r = 28
z T,=25°C 8 \
0.6 z
z ) < 26
5 1-20°C & Ri=1110 XV 1iQ) 1
o 0.4] 2 24 N +
w o R
2 2
'2 0.2 22
E |SCT13‘|.2 2.0
0 X
0 10 20 30 40 50 3 10 20 50
OUTPUT CURRENT (mA) OUTPUT VOLTAGE (V)
S s
i CURRENT LIMIT. SENSE VOLTAGE 3 SUPPLY VOLTAGE REJECTION
Q 0.6 < o1 =
s z VouTt=10v &5
3 2 o005 T,=25°C ]
2 2 3 11
g % 2 N 1
z & 002 < —=
% o w N ) ref=!
i [~ 2 oo
[ 0.4 \\ 5 . ~
3 3 0.5
2 -y S 0.005 o
z > L.
& 03 = Cref=10uF
% & 0.002[f <1200z
o 0.2 “ 0.001
0 20 40 60 8 1 2 5 10 20 50
JUNCTION TEMPERATURE (°C) INPUT OUTPUT VOLTAGE DIFFERENTIAL (V)

z TRANSIENT RESPONSE
z “0 T Roc= 102
= UINE Vin=sv
< 0 ! Y
@ Vour=10v
S i
w0 Rec=102 ]
2 L0 T R =20mA 7]
g 400 fF==q CL=J1 HF I =1.0mA ]
>

VoyTt=10V 4
5 0 LOAD A~
a =
£ -
S ol I

0 20 30

TIME {us)
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uPC141/305

APPLICATIONS

5 V-15mA REGULATOR 10 V-200 mA REGULATOR
R;13Q R,1.32 0.5W
A

-0 V=6V

—0 Vo=10V

15 V-1 A FOLDBACK CURRENT LIMIT

R, 1.3Q 2W o ViN
—0 Vo=15V
+
- 1
25D297 16.7 25D73
kR |+
C 2
a 50 uf
o—e R,
VINZ19V 3kQ
Vead

NEC cannot assume any responsibility for any circuits shown or represent that they are free from
patent infringment.
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- uPC78L00 SERIES

Three Terminal Positive Regulators

GENERAL DESCRIPTION FEATURES

The wPC78LO00 series are monolithic three terminal ® Output current in excess of 100 mA
positive regulators which employ internally current limit- ® No external component required
ing, thermal shut down, make them essentially indestruc- ® |nternal thermal overload protection
tible. They are intended as fixed voltage regulators in a @ Internal short circuit current limiting

wide range of application including local on card regula-
tion for elimination of distribution problems associated
with single point regutation.

EQUIVALENT CIRCUIT ORDERING INFORMATION

uPC78L00
o1 IN PUT
Ris
20 k3
Qo
Rie
4k
R 3pin SIP
D, 48 pin
'Zk h 7000 Ry ©2 0UT PUT (Single In-Line Package)
o 5007 k 2 h ER
Qe 2R Qa3 o, 1.3kv14k
100 R, 2‘k 20pF
10 k¢,
iR,
Q 313k
2R
Q Q, 3 4’k
R,
1k
-0 3 GND

CONNECTION DIAGRAM (Top View)

NEC
78LXX

VAR

OUT GND IN
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nPC78L00 SERIES

TYPICAL APPLICATION

2
o————l—— uPC78L00 ——I—c OUTPUT
6.53 ‘.d:'l'c1 3 '|'C’* L

I

Notes: * Although no output capacitor is needed for
stability, it does improve transient response.
**  Required if regulator is located an appreciable
distance from power supply filter.

ABSOLUTE MAXIMUM RATINGS

Input Voltage (uPC78L05/78L08) 30 \%
(uPC78L12/78L.15) 35 \%
Internal Power Dissipation 800 mw
Operating. Temperature Range —20 to +80 °c
Storage Temperature Range —55 to +160 °c
Lead Temperature Soldering 10 sec 260 °c
Operating Junction Temperature Range —20 to 160 °c

ELECTRICAL CHARACTERISTICS 1PC78L05
(Vin =10V, lgyT =40 mA, 0°C < Tj < 125°C, Cy = 0.33 uF, CoyT= 0.1 uF)

CHARACTERISTIC SYMBOL| MIN. | TYP. |MAX.| UNIT TEST CONDITIONS
Output Voltage Vo 46 | 50 | 54 vV [Tj=25°C
. . 55 200 | mV ° TVSVNS<20V
Line Regulation REG Tj=25C
ne Reguatio IN % | 150 | mv | BV<VN<20V
1 \Y <| <100 mA
Load Regulation REG, 60 | MV _{ogsec (LMASlout -
5.0 30 mV 1 mA< gyt <40 mA
45 .5 TIVLSV|yS ,TmA<I <40 mA
Output Voltage Vo 5 v SVINS 20V, 1mA< oyt m
45 55 V [ ViN=10V,TmA<IgyTr <70 mA
. 38 | 60 | mA [Tj=25C
Quiescent Current IB1AS 5
5.5 mA | Tj=125"C
N AV =
Quiescent Current Change Algiag 15 | mA_ |BVSViNS20V.lour =40 mA
. 0.2 mA | VIN=10V, 1 mA<IgyT <40 mA
Output Noise Voltage NL 30 uv Ta=25°C, 10 Hz < < 100 kHz
Ripple Rejection 40 50 dB |[f=120Hz, 8V<V|y<18V, Tj=25"C
Temperature Coefficient
Vo/AT -0.65 | =5mA
of Output Voltage o/ 0 mv/'C out m
Dropout Voltage 1.7 vV [ Tj=28°C
Short Circuit Current loshort 150 mA | Tj=25°C
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nPC78L00 SERIES

ELECTRICAL CHARACTERISTICS u.PC78L08
(Vin =14V, lout =40 mA, 0°C < Tj < 125°C, Cyy = 0.33 uF, Coyt = 0.1 uF)

CHARACTERISTIC SYMBOL| MIN. | TYP. [MAX.{ UNIT TEST CONDITIONS
Output Voltage Vo |736| 80 [864| v |Tj=25°C

8o | 200 v 105VLEV )y <23V
Line Regulation REG\ MY 7 =28°C N

70 150 mV 1MVSV)ysS23V

15 | 80 | mV 1 mA< lguT < 100 mA

lati REG Tj =25°
Load Regulation EGL 80 20 oy j=26C TmA< lour <40 mA
7. . R f A
Output Voltage Vo 2 8.8 \ 10.5 VSV |y<23V, 1 mASIgyT<40m
7.2 8.8 V ViN=14V, 1 mA<IgyT <70 mA

39 | 60 | mA |Tj=25°C

Quiescent Current |
uiescent LU BIAS 55 | mA | T=25°C

) 15 | mA [12V<V)y<23V, louT =40 mA
Quiescent Current Cha Al

tescent Lurrent “hange Blas 02 | mA | Vin=14V, 1T mA<iour <40 mA
Output Noise Voltage NL 60 uV | Ta=25°C, 10 Hz < f< 100 kHz
Ripple Rejection 38 45 dB f=120Hz, 12V VNS 22V, Tj= 25°C
Temperature Coefficient

Vo/AT —-0.8 V/C | loyT =5 mA

of Output Voltage o/ mv/£ out m
Dropout Voltage 1.7 vV | Tj=25°C
Short Circuit Current lo short 150 mA | Tj=25°C

ELECTRICAL CHARACTERISTICS uPC78L12
(Vin =19V, louT =40 mA, 0°C < Tj < 125°C, Cy\ = 0.33 uF, CouTt = 0.1 uF)

CHARACTERISTIC SYMBOL | MIN. | TYP. |MAX.| UNIT TEST CONDITIONS
Output Voitage Vo 1M1 12 (129 Vv |Tj=25C
120 | 250 | mVv 145 VLV <27V

Line Regulation REGn Tj=25°C

100 200 mV 1BVSV)y<27V

20 100 mV

1 <1 <100 mA
Load Regulation REGL Ti= 25°C mA S lout m

10 50 mV 1 mA< gyt <40 mA

108 132 | V| 145VV|N<27V, 1 mA<Iour<A0 mA
Output Voltage Vo Mos 132 | V| Vin=19V,1 mA<loyr <70 mA
Quiescent Current laias 42 | 65 | mA | Ti= 2505

6.0 mA | Tj=125"C
Quiescent Current Change Algias 15 | mA |16VSViN<27V, loyr =40 mA

0.2 mA Vin =19V, 1 mA< gyt <40 mA
Output Noise Voltage NL 80 uv Ta=25°C, 10 Hz < < 100 kHz
Ripple Rejection 36 42 dB | f=120Hz, 16V<V)y<25V,Tj=25°C
Zf’ng;tt”\'foﬁ:::f'c'em Vo/AT -10 mV/C | loyt =5 mA
Dropout Voltage 1.7 \ Tj=25°C
Short Circuit Current lo short 150 mA | Tj=25"C
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uPC78L00 SERIES |

ELECTRICAL CHARACTERISTICS «PC78L15
(ViN =23V, lguTt =40 mA, 0°C < Tj < 125°C, Cyn = 0.33 uF, CouTt = 0.1 1F)

CHARACTERISTIC SYMBOL | MIN. | TYP. |MAX.| UNIT TEST CONDITIONS \

Output Voltage Vo [138 | 15 |162 | V |Tj=25C
) ] 130 [ 300 | mVv o, |175VSVy<30V

Regul RE Tj=25°C

Line Regulation Gin 10 (250 | mv | 122 C ov<v<aov
] 25 150 | mV o 1 mA< gyt <100 mA
L Regul REG Tj=25°C
oad Regulation L 12 75 mV =25 1mA<igyr <40mA
13. . 17.6 VLV N30V, 1 '
Output Voltage Vo 35 16.5 \Y 75 INS30 mAS|gyT40 mA
135 165 | V| Vin=23V, 1 mA<Igytr <70 mA
Quiescent Current | a4 65 mA_| Tj=26°C
BIAS 60 | mA |Tj=125°C
. A | 20VSV<30 VY, =40 mA
Quiescent Current Change Algias 15 m IN out m
0.2 mA | ViN=23V,1 mA< gy <40 mA
Output Noise Voltage NL 90 uV | Ta=25°C, 10 Hz << 100 kHz
Ripple Rejection ' 33 39 dB | =120 Hz, 18.5 VV|y<28.5 V,Tj=25°C
Temperature Coefficient
Vo/AT -1.3 V/C| I = A

of Output Voltage of v/’ ouT =5m
Dropout Voltage 1.7 V. | Tj=25°C
Short Circuit Current lo short 150 mA | Tj=25°C

TYPICAL CHARACTERISTICS (Ta= 25°C)

WORST CASE POWER DISSIPATION vs. CURRENT LIMITING CHARACTERISTICS
AMBIENT TEMPERATURE
1.0 8
ES 7 uPC78LOS
ey 100 °CW = vV, =10V
Z 08 > IN
S) o6
= [T]
g <
co 55
208 2 Y Y
o > 4
: :
2 04 g, Ti=125°’c
2 by - °
T Q ——{T=78°¢C
& L2
0.2 > -
= 25°
. T;=25°C
o 20 40 60 80 100 0 50 100 150 200
Ta~AMBIENT TEMPERATURE (°C) lo—OUTPUT CURRENT (mA}
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‘uPC78L00 SERIES

QUIESCENT CURRENT AS A FUNCTION

OF INPUT VOLTAGE !
QUIESCENT CURRENT. AS A FUNCTION

8 Lsov OF TEMPERATURE
3 Vour=5-0 uPC78L05 40 :
£ 1y, =40 MA - uPC78L05
= 51 0UT <
£ T;=25°C - E
w
£ . ] z o~
3 Y <
£ 3/ 2 35
w =
] z
2 2 3
c:?’ @ Vin=1ov
2 Ely’ Vout=sV
_5 ‘<’(’ 30 IOUT=40 mA
_E B3 + £ = a= £
0 10 20 30 0 25 50 75 100 125
V,y—~INPUT VOLTAGE (V) Ta—AMBIENT TEMPERATURE (°C)
DROPOUT VOLTAGE AS A FUNCTION
OF JUNCTION TEMPERATURE DROPOUT CHARACTERISTICS
3 7
S Z
3 uPC78LO5 Vour™sV uPC78L05
< 6LT;=25°C
s —
z 2
£ 2 ¢ s
w = |0=0 mA
5 . T5=100 — 3 4 - Y/
£ — | 0 UmA > 15=40 mA 7
& \\‘ I_=50 mA F— g 3 |
e
3 1,=10ma T 2
. | Q 2 =100 mA
; . DROPOUT CONDITIONS RS |
< aVout=95%OF Vour 1
wo f J
5 1 T ES %+ L 3
0 25 50 75 100 1256 0 2 4 6 8 10
T;—JUNCTION TEMPERATURE (°C) V,N—INPUTVOLTAGE (V)
LINE TRANSIENT RESPONSE LOAD TRANSIENT RESPONSE
- ‘ 2
2 17205 | [ [ [ | lwecreios 2 [ T 1 ] ] [upcrsos
w INPUT VOLTAGE £ LOAD CURRENT
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uPC78L00 SERIES

RIPPLE REJECTION (dB)
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uPC78MO00H SERIES

Three Terminal Positive Regulators

GENERAL DESCRIPTION

The uPC78MOOH series are monolithic three terminal
positive regulators which employ internally current
limiting, thermal shut down, and safe-area compensa-
tion, make them essentially indestructible. They are
intended as fixed-voltage regulators in a wide range of
application including local on. card regulation for elimi-
nation of distribution problems associated with single
point regulation.

EQUIVALENT CIRCUIT

FEATURES

e Qutput current in excess of 0.5 A

® No external component reguired

® |Internal thermal overload protection
® |Internal short circuit current limiting

ORDERING INFORMATION

© 1IN MPC78MOOH

.

Q, I
I

Rll <>R"
"o 20UT 3pinSIP

(Single In-Line Package)

3 Ris

—o0 3GND

CONNECTION DIAGRAM (Top View)

G GND

NEC.
JAPAN
78MXX
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uPC78MO00H SERIES

TYPICAL APPLICATION

INPUT

o——__[—_1 WPCT8MXXH Z—I——o OUTPUT
6.’33 uF -I;Cl 3 TC*

Notes: * Although no output capacitor is needed for stability,
it does improve transient response.

** Required if regulator is located an appreciable
distance from power supply filter.

ABSOLUTE MAXIMUM RATINGS

Input Voltage (uPC78MO5H /08H/12H/15H/18H)35 v
(uPC78M24H) 40 \%
Internal Power Dissipation Internally Limited
Operating Tempuerature Range ~20 to +80 °c
Storage Temperature Range —55 to +150 °c
Lead Temperature Soldering 10 sec 230 °c
Operating Junction Temperature Range 0to 1256 °C (Continuous)
Operating Junction Temperature Range 0 to 200 °C (short term, 30 min. MAX.)

ELECTRICAL CHARACTERISTICS nPC78MO5H (Viy = 10V, lo =350 mA, 0°C < T; < 125°C)

CHARACTERISTIC SYMBOL |MIN. | TYP. [MAX.| UNIT TEST CONDITIONS
‘ 48 | 50 |52 Tj=25°C
Output Volt . \Y %
utput Voltage ° [a75 5.25 7V<ViN<20V,5 mA<I0<350 mA
) . 1 3 100 Tj=25°C,7V<V|y <25V, lo=200mA
Line Regulat RE
ine reguration Gin 1 s | ™ Tj=25°C,8 VLV <25V, lo=200mA
) 20 | 100 Tj =25°C, 5 mA < lo < 500 mA
Load Regulati REG \% -
eguiation L 10 | 50 | " [T,=25°C,5 mA<lo<200 mA
Quiescent Current IBIAS 45 | 60 | mA |Tj=25°C
‘ 0.8 8V V<25V, lo=200mA
Q t Current Ch Al :
uiescent Current Change BIAS 05 mA 5 mA< lo <350 mA
Output Noise Voltage Ny 40 uv Ta=25°C, 10 Hz < f < 100 kHz
) o Tj=25°C,f=120Hz, 8V<Vy <18V,
Ripple Reject 62 | 80 dB
ipple Rejection 1o = 300 mA
Dropout Voltage 2.0 \% Ta=25°C
Short Circuit Current fo short 250 mA | Tj=26°C, V=35V
Peak Output Current lo peak 1.0 A | Tj=25°C
Temperature Coefficient
peraty : AVo/AT -10 mVAC | 1o=5mA
of Qutput Voltage
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- uPC78MO00H SERIES

ELECTRICAL CHARACTERISTICS uPC78MO08H (V|n =14V, lo =350 mA, 0°C, < T; < 125°C)

CHARACTERISTIC SYMBOL| MIN. | TYP. |MAX.| UNIT TEST CONDITIONS
7.7 | 80 | 83 Tj=25°C '
Output Volt v Y,
utput Voltage ° [7s 84 105V <Vin<23 V,5 mA<I0<350 mA
) ) 60 | 100 Tj=25°C, 10.6 V<V)y<25 V, [o= 200 mA
Line Regulat REG \ 5
ne fegulation N 20 [ 50 | M [T=25°C,11V <V <25V,i;=200 mA
25 160 Ti=25°C, 5 mA<10<500 mA
Load Regulati REG v
oad Regulation L 10 18 | " [Tj=25°C,6 mA<lo<200mA
Quiescent Current IglAS 46 | 60 | mA |[Tj=25°C
. 08 105V<Viy<25V, lo=200 mA
Quiescent C t Ch Al A
iescent Lurrent Lhange BlAS 05 | ™ [BmA<lo<350 mA
Output Noise Voltage NL 52 uv | Ta=25°C, 10 Hz << 100 kHz

Tj=25°C, f= 120 Hz,

Ripple Rejection 5 | & 9B 111.6vaV <215V, I, =300 mA
Dropout Voltage 2.0 vV |[Ta=25°C

Short Circuit Current lo short 250 | mA [Tj=25°C,Vy=35V

Peak Output Current lo peak 1.0 A Tj=25°C

Temperature Coefficient

AT -1.0 \% =
of Output Voltage Avol, mVFC | lo=5mA

ELECTRICAL CHARACTERISTICS uPC78M12H (Viny =19V, lo =350 mA, 0°C < Tj < 125°C)

CHARACTERISTIC SYMBOL | MIN. | TYP. IMAX.| UNIT TEST CONDITIONS
115 | 120 [125 Tj=25°C
\%
Output Voltage Ve Era 126 14.6 V<V ;<27 V, b mA<Io<350 mA
Line Requlati REG 80 |100 | Tj=25°C, 14.5 V<V <30 V, 10=200 mA
ine Hegulation N 20 | 50 Tj=25°C, 16 V<V <30 V, Io = 200 mA
26 | 240 Tj =25°C, 5 mA <lo < 500 mA
lati G \% S
Load Regulation REGL 10 120 | ™ [T)=25°C, 5 mA <lo <200 mA
Quiescent Current IgiAS 48 |60 | mA |Tj=25°C
) 0.8 14,5 V< Vi <30V, lo = 200 mA
Quiescent Current Change Alg|as 05 mA 5 mA < 1o < 350 mA
Output Noise Voltage Ny ) 75 uv Ta =25°C, 10 Hz < < 100 kHz
Tj=256°C, f=120 Hz,
Ripple Rejecti 55 | 80
pple Hejection 9B 15V <V <25V, lo =300 mA
Dropout Voltage 2.0 \% Ta=25°C
Short Circuit'Current lo short 250 mA | Tj=25°C,Vjy =35V
Peak Output Current lo peak 1.0 A Tj=25°C

Temperature Coefficient

AVo/AT -1.0 mV/°C | lo=5mA
of Output Voltage




uPC78MO00H SERIES

ELECTRICAL CHARACTERISTICS pPC78M15H (V|y =23V, lo =350 mA, 0°C < Tj< 125°C) ~

CHARACTERISTIC SYMBOL | MIN. | TYP. |MAX.| UNIT TEST CONDITIONS
Outout Voltage Vo 144 | 15 |1586 v Tj=25°C
e ¢ 14.25 15.75 17.5 VEV;y<30 V, 5mA < lo< 350 mA
) ] 10 100 Tj = 25°C, 17.6<V y<30 V, o =200 mA
v
Line Regulation REGiN 30 | 80 | MV [Tj=25°C,20<V <30V, lo = 200 mA
. 25 | 300 Tj=25°C, 5 mA < lo <500 mA
Load Reguiat REG v .
0ad Heguiation : 10 150 | ' [Tj=26°C,6 mA< lo<200 mA
Quiescent Current IBIAS 48 |60 | mA |Tj=25°C
. 08 175 V<Vjy <30V, lo =200 mA
Q tC Ch Al A
ulescen urrent ange BIAS 05 m 5mA < o <350 mA
Output Noise Voltage NL 90 uv Ta=25°C, 10 Hz < f< 100 kHz
. ) Tj=25°C, =120 Hz,
Ripple Reject 54 | 70 B
tpple Reection 9B 185V <V <285 V, lo=300mA
Dropout Voltage 2.0 V | Ta=25°C :
Short Circuit Current lo short 250 mA | Tj=26°C,Vin=35V
Peak Output Current lo peak 1.0 A Tj=25°C

Temperature Coefficient

AVo/AT -1.0 Vv lo= A
of Output Voltage o/ ' mV/C | lo=6m

ELECTRICAL CHARACTERISTICS uPC78M18H (Vy =27 V, lo = 350 mA, 0°C < Tj < 125°C)

CHARACTERISTIC SYMBOL | MIN. | TYP. |MAX.| UNIT TEST CONDITIONS
173 | 180 |187 Tj=25°C
Output Volt v v
utput Voltage ° 7 189 2T V<V iy <33V,5mA< l0<350 mA
. . 10 | 100 Tj=25°C, 21 VKV|y<33V, 10=200 mA
Line Regulation REG \%
ne reguiat N 20 1850 | " [Tj=28°C,24V<VjN<30V
) 30 360 Tj=25°C, 5 mA < lo <500 mA
Load Regulation REG \% -
9 L 10 1180 ] " [Tj=25°C.6 MA<Io<200mA
Quiescent Current IBIAS 48 | 60 | mA |Tj=25°C
) 0.8 27VEV)y <38V
Quiescent Current Change Al . mA
o mthang BlAs 05 5 mA < lo < 350 mA
Output Noise Voltage NL 100 uv Ta=25°C, 10 Hz < f< 100 kHz

Tj=25°C, f=120 Hz,

Ripple Rejection 53 70 dB 22V <V <32V Io =300 mA
Dropout Voltage 20 \Y Ta=25"C

Short Circuit Current lo short 250 mA | Tj=25°C,V|y =35V

Peak Output Current lo peak 1.0 A [ Tj=28°C

Temperature Coefficient

AVo/AT -1.0 Vv lo=5mA
of Output Voltage of mV/C|lo=5m
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uPC78MO0H SERIE

S

ELECTRICAL CHARACTERISTICS uPC78M24H (Viy =33V, lo =350 mA, 0°C < Tj< 125°C)

CHARACTERISTIC. . [SYMBOL|MIN. | TYP. [MAX.| UNIT TEST CONDITIONS
23 24 25 Tj=25°C
Volt Vo \%
Output Voitage 28 252 27 V<38 V, 5 mA<Io<350 mA
10 100 Tj=25°C, 27 VLV |\y<38 YV, o =200 mA
Line Regulation REGN mV J 5 IN ° m
: 50 | 50 Tj=26°C, 28 V<V <38 V, 10 =200 mA
30 | 480 Tj=25°C, 5 mA < lo < 500 mA
Load Regulati REG V -
oad Hegutation L 10 240 | " [Tj=25°C,6 mA< lo<200 mA
Quiescent Current IsiAS 50 [6.0 | mA [Tj=25°C
Quiescent Current Change Algias 08 mA 27VSViN<38Y, l0=200 mA
05 5 mA < lo < 350 mA
Output Noise Voltage Ny 170 wV | Ta=25°C, 10 Hz < f< 100 Hz
Ti=25°C f=
Ripple Rejection 50 70 dB 1=25C, £=120 He,
28 V< V;y <38V I0=300 mA -
Dropout Voltage 20 \Y Ta=25°C
Short Circuit Current o short 250 mA | Tj=25°C,V|y =36V
Peak Qutput Current lo peak 1.0 A Tj=256°C
T t ffici
emperature Coefficient AVo/AT 12 mV/C | lo=6mA, 0°C< Tj < 125°C

of Output Voltage

TYPICAL CHARACTERISTICS (Ta = 25°C)
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uPC78MO00H SERIES

DROPOUT VOLTAGE AS A FUNCTION
OF JUNCTION TEMPERATURE
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uPC7800H SERIES

Three Terminal Positive Voltage Regulators

GENERAL DESCRIPTION ‘

The uPC7800H series are monolithic three terminal
positive regulators which employ internally current
limiting, thermal shut down, and safe-area compensa-
tion, make them essentially indestructible. They are
intended as fixed-voltage regulators in a wide range of
application including local on card regulation for elimi-
nation of distribution problems associated with single
point regulation.

EQUIVALENT CIRCUIT

FEATURES

® OQutput current in excess of 1 A

® No external component required

® |Internal thermal overload protection
@ Internal short circuit current limiting
® Low output resistance 17 mQ

ORDERING INFORMATION

——o 1IN

#PC7800H

(Single In-Line Package)

:’H. Ris
Q,,
QI! R
n .
R;: o 20UT 3 pin SIP
D, | e
x
p————
R, 3
—o0 3GND

CONNECTION DIAGRAM (Top View)

NEC
JAPAN
78XX

!
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uPC7800H SERIES

TYPICAL APPLICATION

INPUT 2 OUTPUT

WPCT8XXH ——I—Q
3 .l_c, .

Notes: * Although no output capacitor is needed for stability,
it does improve transient response.
** Required if regulator is located an appreciable

distance from power supply fitter.

ABSOLUTE MAXIMUM RATINGS

Input Voltage {uPC7805H/08H/12H/15H/18H)35 \%
(uPC7824H) 40 \V]
Internal Power Dissipation Internally Limited
Operating Temperature Range —20.to +80 °c
Storage Temperature Range —55to +150 °c
Lead Temperature Soldering 10 sec 230 °c
Operating Junction Temperature Range 0to 125 °C (Continuous)
Operation Junction Temperature Range 0 to 200 °C (short term, 30 min. MAX.)

ELECTRICAL CHARACTERISTICS uPC7805H (Vi =10V, lo =500 mA, 0°C < Tj < 125°C)

CHARACTERISTIC - |SYMBOL [MIN. | TYP. |MAX.| UNIT TEST CONDITIONS
48 | 50 |62 Tj=25°C
Output Volt Vi \Y
utput Voltage ° 375 5.25 7V<V <20V, 6 mA<Io<1.0A, Pr<15W
. ) 3 100 |- Tj=25°C,7V<V|y<25V
Line Reguiation REG mVv
egutatio IN 1 | 50 Tj=25°C,8V <VjN<12V
15 100 Tj=25°C,5mA<Io<15A
Load Regulati REG V
08d rieguiation L 5 ] 50 | " |Tj=25°C,250 mA<lo< 750 mA
Quiescent Current IgiAS 42 |80 | mA |Tj=25°C
. 1.3 TVSVINS2DYV
Q Current Ch Al
uiescent Curren ange BIAS 55 mA ErAZIo<TOA
Output Noise Voltage NL 40 uV 1 Ta=26°C,10 Hz<f < 100 kHz
Ripple Rejection 62 78 dB f=120Hz,8VL<V|y <18V
Dropout Voltage 2.0 v lo=1.0A,Tj=25C
Output Resistance Ro 17 mQ | f=1kHz
Short Circuit Current loshort 750 mA | Tj=25°C
Peak Output Current lopeak 2.2 A Tj=25°C
T t fficient
emperature Coefficien AVo/AT 11 mV/AC | 1o =5 mA, 0°C < Tj < 125°C
of Qutput Voltage
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uPC7800H SERIES

ELECTRICAL CHARACTERISTICS #PC7808H (Viy =14V, |, =500 mA, 0°C < Tj < 125°C)

CHARACTERISTIC SYMBOL [ MIN. | TYP. |MAX.| UNIT TEST CONDITIONS
77 | 80 |83 Tj=25°C
Output Voltage Vo 7.6 8.4 \ 105VSVy<23Y,
5mMA<io<1.0A,PT<16W
- . 5
Line Regulation REG 6.0 160 v Tj 25°C, 10.5VLVN<25YV
IN 20 | 80 Ti=25°C, 11V V|y<17V
) 12 | 160 Tj=25°C,5mA<Io<15A
- Load Regulation REG \
eguiatio L 20 |80 | M [Tj=25°C, 250 mA<lo <750 mA
Quiescent Current IBIAS 43 80 | mA |Tj=26°C
) 1.0 106VSV)y<BV
Q Al
uiescent Current Change BIAS o5 mA ETA<Io<ZI0A
Output Noise Voitage Ny 52 uV | Ta=25°C, 10 Hz < < 100 kHz
Ripple Rejection 56 72 dB [f=120Hz, NBVSV <215V
Dropout Voltage 2.0 V [lo=10A,Tj=25°C
Output Resistance Ro 16 m& [f=1kHz
Short Circuit Current loshort 450 mA | Ti=25°C
Peak Output Current lopeak 2.2 A [Ti=25C
T t fficient
emperature Coefficier AVo/AT -08 mV/C | 1o =5 mA, 0°C<Tj<125°C
of Qutput Voltage

ELECTRICAL CHARACTERISITCS uPC7812H (Viy =19V, |, =500 mA, 0°C < Tj < 125°)

CHARACTERISTIC SYMBOL | MIN. | TYP. |MAX.| UNIT TEST CONDITIONS
115 | 120 [125 Tj=25°C
Output Voltage Vo [114 126 | V [145V<Vy<27V,
5EmA<Io<1.0A Pr<16W
] ] 10 | 240 Tj=25°C, 145 V<V)y <30V
Line Regulat RE \Y
ne Requiation Gin 30 |120 | ™ [Tj=25°C,16V<Vin<22V
12 | 240 Ti=25°C,5mA<|0<15A
L i v
oad Regulation REGL 20 | 120 | ™ [Tj=25°C, 250 mA< 1o < 750 mA
Quiescent Current IB1AS 43 8.0 mA | Tj=25°C
. 10 145V<VN<30V
Quiescent Current Change Algias 05 mA EmA<Io<IOA -
Output Noise Voltage N 75 uv Ta=25°C, 10 Hz < f < 100 kHz
Ripple Rejection 56 71 dB |f=120Hz, 16V V|y<2BV
Dropout Voltage 2.0 v lo=1.0A, Tj=25°C
Output Resistance Ro 18 m | f=1kHz
Short Circuit Current loshort 350 mA | Tj=25°C
Peak Output Current lopeak 2.2 A Tj=25°C
T ture Coefficient o .
emperature Loetticien AVo/AT -1.0 mV/C | 1o=6mA, 0°C < Tj < 126°C
of Output Voltage
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uPC7800H SERIES

ELECTRICAL CHARACTERISTICS nPC7815H (V|y =23 V, lo = 500 mA, 0°C < Tj < 126°C)

CHARACTERISTIC SYMBOL| MIN. | TYP. [MAX.| UNIT TEST CONDITIONS
14.4 | 1560 | 156 Tj=25°C
Output Voltage Vo 14.25 1575 V 176VSVy<30V,
5mMA<Io<i.0A PF<16W
. <]
Line Regulation REG 11 300 .y Tj. = 25°C, 1756<V|y<30V
3.0 150 Tj=25°C,20V<V|y <26V
Load Regulation REGL 12 300 . Tj. = 25°C, B5mA<Ilo<15A
40 150 Tj=26"C,250 mA< 1o <750 mA
Quiescent Current Igias 44 | 80 | mA |Tj=25C
) 1.0 175V<V | <30V
Quiescent Current Change Algias 05 mA EmA<IO<IOA
Output Noise Voltage N 90 uV | Ta=25°C, 10 Hz <f< 100 kHz
Ripple Rejection 54 70 dB f=120Hz, 185 VSV |y <285V
Dropout Voltage 20 vV [l0=10A,Tj=25C
QOutput Resistance Ro 19 mQ | f=1kHz
Short Circuit Current loshort 230 mA | Tj=25°C
Peak Output Current lopeak 2.1 A | Tj=25°C
Temperature Coefficient
of Output Voltage AVo/AT -1.0 mV/C | lo=5mA, 0°C< Tj<125°C

ELECTRICAL CHARACTERISTICS uPC7818H (V|y =27 V, lo =500 mA, 0°C < Tj < 1256°C)

CHARACTERISTIC SYMBOL [MIN. | TYP. |MAX.| UNIT TEST CONDITIONS
, 17.3 | 180 |187 Tj=25°C
Output Voltage Vo 171 18.9 \ 21V<V)y<33YV,
5MA<Io<10APr<16W
) . 15 | 360 Tj=25°C,21V<V)y <33V
Line Regulat REG \
ne requiation N 50 180 | " [T =25°C,24V<Viy <30V
12 | 360 Tj=26"C,bmA<I0<15A
Regulati REG \
Load Regulation - 40 180 | " [Tj=25°C, 250 mA< lo< 750 mA
Quiescent Current IBiAS 45 |80 | mA [Tj=25°C
1.0 21VESV)y <33V
i | A
Quiescent Current Change Algias 05 m EmMA<IO<10A
QOutput Noise Voltage N 110 nv Ta=25°C, 10 Hz < <100 kHz
Ripple Rejection 53 69 dB |[f=120Hz,22V<<V)y<32V
Dropout Voltage 2.0 v lo=1.0A,Tj=25"C
Qutput Resistance Ro 22 m& | f=1kHz
Short Circuit Current loshort 200 mA | Tj=25°C
Peak Output Current lopeak 2.1 A Ti=25"C
t ffici ° .
Temperature Coefficient AVo/AT -1.0 mV/AC | lo =5 mA, 0°C < Tj < 125°C
of Qutput Voltage
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pPC7800H SERIES

ELECTRICAL CHARACTERISTICS uPC7824H (Vyy =33V, lo = 500 mA, 0°C < Tj < 126°C)

CHARACTERISTIC SYMBOL | MIN. | TYP. |MAX.| UNIT | TEST CONDITIONS
230 | 240 [250 Tj=25°C
Output Voita \ v
utput Vottage ° 28 262 2/V<Vny<38V,5mAZI0<10A
) ) 18 | 480 Tj=25°C,27V<V|N<38V
Line Regulat REG \ 5
ne Regulation W 6 1240 | T [Tj=25°C.30 V<V <36V
12 | 480 Tj=25°C,5mA<Ilo<15A
Load Regulati REG v
o8d Regulation L 40 240 | "' [T=25°C, 250 mA<Ilo <750 mA
Quiescent Current IlAS 46 |80 | mA |[Tj=25°C
1.0 27V V<38V
Quiescent Current Ch Al A
uiescen urren ange BIAS 05 m EmA<lo< T0A
Output Noise Voltage - NL 170 uV | Ta=25°C, 10 Hz < < 100 kHz
Ripple Rejection 50 66 dB f=120Hz, 28 V< V<38V~
Dropout Voltage 2.0 v lo=10A, Tj=25°C
QOutput Resistance Ro 28 m&Q [ f=1kHz
Short Circuit Current loshort 150 mA [ Tj=25°C
Peak Output Current lopeak 2.1 A Tj=25"C
Tei ture Coefficient
mperatlire Logiicle AVo/AT 15 mV/°C | lo =5 mA, 0°C < Tj < 126°C
of Output Voltage

TYPICAL CHARACTERISTICS (Ta = 25°C)

POWER DISSIPATION VS, CURRENT LIMITING CHARACTERISTICS
AMBIENT TEMPERATURE
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uPC7800H SERIES

VDlp—INPUT~OUTPUT DIFFERENTIAL (V)

AVoyT—OUTPUT VOLTAGE DEVIATION (V)

DROPOUT VOLTAGE AS A FUNCTION
OF JUNCTION TEMPERATURE
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uPC7900H SERIES

Three Terminal Negative Regulators

GENERAL DESCRIPTION FEATURES

The uPC7900H series are monolithic three terminal ® Qutput current in excess of 1 A
negative regulators ‘which employ internally current ® No external component required
limiting, thermal shut down, and safe-area compensa- ® [nternal thermal overload protection
tion, make them essentially indestructible. They are ® [nternal short circuit current limiting
intended as fixed-voltage regulators in a wide range of ® | ow output resistance 70 m§2

application including local on card regulation for elimi-
nation of distribution problems associated with single
point regulation.

EQUIVALENT CIRCUIT ORDERING INFORMATION
’ )
RS [ 1GND HPC7900H
Qs
D, D, Q, SRay
T Ras
x N /@
Rus ||
Qllll : }
Q, Q L'\ E Q. 24
RS | 0125_4 3pin SIP
W _J (Single in-Line Package)
R ‘ R ]
3R, ® ’ 20UTPUT
Q
Qus Qs -
Q.;""‘ l { L xo,
C Ris
- < Jozo
L c, 3fn [ N
Q 3 c,l b REZ 3
¢ Qu Q3 i
Re Ro Riw Y Ris R SRy
o 3Fin
NOTE: (&) -5V to -8V OPTIONS INPUT
—2V to—24V OPTIONS

CONNECTION DIAGRAM (Top View)

E INPUT

NEC
JAPAN
79XX

132

/N

GND INPUT OUTPUT
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uPC7900H SERIES

TYPICAL APPLICATION

3 2
o——l—- uPCTIXXH OuTPUT
LR »
0.33 uF-|- c, 1 .l. C,

Notes: * Although no output capacitor is needed for stability,
it does improve transient response.

** Required if regulator is located an appreciable
distance from power supply filter.

ABSOLUTE MAXIMUM RATINGS

input Voltage (uPC7905H/08H/12H/15H/18H)-35 \%
{uPC7924H) -40 \Y
Internal Power Dissipation Internally Limited
Operating Temperature Range —20 to +80 °c
Storage Temperature Range —-55 to +160 °c
Lead Temperature Soldering 10's 230 °c
Operating Junction Temperature Range 010125 °C (Continuous)
Operating Junction Temperature Range 0 to 200 °C (short term, 30 min. MAX.)

ELECTRICAL CHARACTERISTICS uPC7905H (Viy = —10V, lo =—500 mA, 0°C < Tj < 125°)

CHARACTERISTIC SYMBOL [MIN. | TYP. [MAX.{ UNIT TEST CONDITIONS
-48 | 5.0 |-5.2 Tj=25°C
Output Voltage Vo -4.75 -525| V -7V VNS -20V,
—-SmMA<I0<-1.0A,PT<15W
Line Regulation REG|N 3 100 mV = 25:C' ~7VSViNS-25V
1 50 Ti=25C,-8VV<-12V
Load Regulation REG, 70 150 "y Tj= 25:C7,—5 mA<Ilo<—-15A
20 80 Tj=25C, =260 mA < lo < —~750 mA
Quiescent Current Igias 1.0 20 mA |[Ti=256°C
Quiescent Current Change Algias 1.3 mA ~IVSViNS 28V
0.5 -5mA<Io<-1.0A
Output Noise Voltage Np 100 uv Ta=25°C, 10 Hz < f< 100 kHz
Ripple Rejection 54 62 dB  f=120 Hz,—8 VV|y<—18 V, 10=—500 mA
Dropout Voltage 1.1 \Y lo=—1.0A,Tj=25°C
Peak Qutput Current lopeak —2.1 A Tj=25°C
Temperature Coefficient AVo/AT 04 mV/C | 1o=—BmA, 0°C < Tj< 125°C
of Output Voltage
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uPC7900H SERIES

ELECTRICAL CHARACTERISTICS ¢PC7908H (V|y = —14 V, 10=—500 mA,0°C < Tj < 125°C)

CHARACTERISTIC SYMBOL | MIN. | TYP. | MAX. | UNIT TEST CONDITIONS
-7.7 | -8.0 | -8.3 Tj=25°C
Output Voltage Vo -7.6 -8.4 \" —105VE<VyS-23V,
-SmMALI0<-10APr<i5W
] 6.0 | 160 Tj=26°C,—105V<V)y<-26V

ine Regulat RE V 5

Line Regulation Gin 20 | 80 | " [Tj=25°C,—1IV V<17V
80 200 Ti=25°C, 5mA<Io<-15A

Load Regulati REG \

oac regulation L 30 | 100 | " [Tj=25°C—250 mA<Io< —750 mA
Quiescent Current IBlAS 1.0 20 mA | Tj=25°C

. 1.0 -105VSVnyS<-25V

Qi t Current Change Al mA -

uiescent LU ¢ BlAS 05 BEmA<Io<_10A
Output Noise Voltage Np 200 uv Ta=25°C, 10 Hz< < 100 kHz

. o f=120Hz,—115 VS V|NS =215V
Ripple Rejection 54 62 dB 10 = —500 MA
Dropout Voltage 1.1 \% lo=—10A,Tj=25°C
Peak Output Current lopeak —2.1 A Tj=25°C
T ture Coefficient N

crmperature oeticien AVo/AT -06 mV/°C | lo= =5 mA, 0°C < Tj < 125°C
of Qutput Voltage

ELECTRICAL CHARACTERISTICS 1PC7912H (Viy = —19 V, 16=2600mA, 0°C < Tj < 125°C)
}o=-500mA,

CHARACTERISTIC SYMBOL | MIN. TYP. | MAX. | UNIT TEST CONDITIONS

-115 | =120 | -125 Ti=25°C

Output Voltage Vo -11.4 -12.6 \% —145VSVNS-=27V,
BMA<SI0< ~1.0A,PT<15W
v [ - _
Line Regulation REG) 10 240 mv Tj. = 25°C, 145VSVy<-30V
30 | 120 Tj=256°C,—16 V< Viy<-22V
=
Load Regulation REGL 85 240 v TJ' = 25°C, -SmA<Io<-15A
30 120 Tj=25"C, —250 mA<lo< —750 mA
Quiescent Current IiAS 15 30 mA [ Tj=25°C
Quiescent Current Change Algias 1.0 mA “145VSViN<-30V
0.5 -5mMA<Ilo<-1.0A
Output Noise Voltage N 300 uv Ta=25°C, 10 Hz < < 100 kHz
Ripple Rejection 54 | 62 gg | 71%0Hz S1SVSViNS 25V,
lo = —6500 mA
Dropout Voltage 1.1 Y lo=-1.0A,Tj=25°C
Peak Output Current lopeak —2.1 A |Ti=26°C
Temperature Coefficient
© teten AVo/AT -08 mV/°C | lo= -5 mA, 0°C < Tj < 125°C

of Qutput Voltage
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uPC7900H SERIES

ELECTRICAL CHARACTERISTICS uPC7915H (V)y = —23 V, lo = =500 mA, 0°C < Tj < 125°C)

CHARACTERISTIC SYMBOL | MIN. | TYP. | MAX. | UNIT TEST CONDITIONS
—14.4 | 150 | —15.6 Tj=25°C
Qutput Voltage Vo —14.25 —-16.75 \% —175VSVNS-30V,
~EmMA<Io<—1.0A,PT<15W
Line Reaulati REG 11 300 v Ti=25°C,-17.6V<V)y<-30V
m
ine Regulation IN 3.0 150 Tj=25°C,-20 V<V |y <-26V
90 300 Tj=25C, -5mA<(0<—15A
lati REG \Y
Load Regulation L 30 | 150 | " [Tj=25°C, 250 mA < lo< —750 mA
Quiescent Current IBIAS 15 3.0 mA | Tj=25C
1.0 —“175V<Vy<-30V
Quiescent Current Change Al mA
9 BlAS 05 EmA<Ilo<—10A
Output Noise Voltage NL 375 uv Ta=25°C, 10 Hz< <100 kHz
f=120Hz, -185 V< V;y <285V
Ripple Rejecti 54 60 dB ‘
ipple Rejection 1 = —500 mA
Dropout Voltage 1.1 v lo=—1.0A,Tj=25°C
Peak Output Current lopeak -2.1 A | Tj=26°C
T ture Coefficient o . o
emperature LoeTHiclen AVo/AT ~1.0 mV/°C | lo= -5 mA, 0°C<Tj < 125%C
of Output Voltage

ELECTRICAL CHARACTERISTICS uPC7918H (V|y = —27 V, lo = =500 mA, 0°C < Tj < 125°C)

CHARACTERISTIC SYMBOL | MIN. | TYP. [ MAX. | UNIT TEST CONDITIONS
-17.3 | -180 | -18.7 Tj=25°C
Output Voltage Vo -171 —-189 \% -21V<V)y<-33V,
BmA<Io<~1.0A,Pr<18W
- C _

Line Regulation REGy 15 1360 | v [H=Z5C-21VSViyS-33V
5.0 180 Tj=25"C,-24V<V)y<-30V
90 360 Ti=25°C, -6 mA<Ilo<-15A

Load Reguiati REG \

pad Hegulation L 30 | 180 | " [Tj=25°C,—250 mA<lo < —750 mA
Quiescent Current .| IBlas 1.5 3.0 mA | Tj=256°C
.0 — -

Quiescent Current Change Algjas (115 mA ——?m\i\ivlz)N gg_f;:\/

Output Noise Voltage NL 450 uv Ta=25°C, 10 Hz< f < 100 kHz

Ripple Rejection 54 | 60 gp | f=120H —22VSViN <32V,

lo = 500 mA

Dropout Voltage 1.1 Y lo=—-10A,Tj=25°C

Peak Output Current lopeak -2.1 A | Tj=25°C

T ture Coefficient

emperature LLoetticien AVo/AT -10 mV/AC | lo= —BmA, 0°C< Tj < 125°C
of Output Voltage
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uPC7900H SERIES

ELECTRICAL CHARACTERISTICS 1PC7924H (Viy.= —33V, lo=-500 mA, 0°C < Tj < 125°C)

CHARACTERISTIC SYMBOL | MIN. | TYP. | MAX. | UNIT TEST CONDITIONS
—23.0 | —24.0 | —25.0 Tj=25°C
‘| Output Voltage Vo -22.8 262 | v [-27v<v)y<-38Y,
-b5mA<Ilo<-1.0A
) . 18 480 Tj=25°C,—27 V<V |N<-38V
Line Regulat REG mV 5
ne Reguiation IN 6 | 240 Tj=25°C, -30 V< V;y <—36 V
. 90 480 Tj=25°C, -6mA<lo<—-15A
Load Regulation REG mV
9 L 30 | 240 Tj = 25°C, —250 mA<lo< —750 mA
Quiescent Current Ig1AS 15 30 mA | Tj=25°C
. 1.0 —27V<V)ys<-38V
h 1
Quiescent Current Change Algias 05 mA EmA<lo<_10A
Qutput Noise Voltage NL 600 uv Ta=25°C, 10 Hz < f< 100 kHz
f=120 Hz, =28 V< V|y < 38 V,
Ripple Rejection 51 59 8 20 He <V
lo= =500 mA
Dropout Voltage 1.1 v lo=—10A, Tj=25°C
Peak Output Current lopeak —2.1 A Tj=25°C
Temperature Coefficient ° °
P oettict AVo/AT -1.0 mV/°C | 1o = -6 mA, 0°C < Tj < 125°C
of Output Voltage

TYPICAL CHARACTERISTICS (Ta = 25°C)

POWER DISSIPATION vs. CURRENT LIMITING CHARACTERISTICS
AMBIENT TEMPERATURE
100 -6
50 R
- S s
E 20 aHS*O w
z Q
o 1 < 4
= P) N =
'Z 50\ HS*IIOO 61
a . C s
o W 3
3 \ \ [
g% No I NV 2 V=-10 V
8 > -
e 1o=nl%ar N E 2 IN
w Sin; o) wPC7905H
2 05 Nk |\ s] T25°C /
g ~NY ; /
p 02 N P
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uPC7900H SERIES

INPUT VOLTAGE
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uPC1042

Switching Regulator Control Circuit

GENERAL DESCRIPTION FEATURES . :
The wuPC1042 is an inverter control unit which ® [nternal Oscillator has symmetrical triangular wave-
provides all the control circuitry for PWM type switching form
regulators. The voltage reference, dual error amplifiers, ® Adjustable dead time (0 ~ 100%)
oscillator, voltage comparator for pulse width modula- ® Includes a Mis-Operation preventing circuit at low
tion, pulse steering flip-flop, dual alternating output input voltage )
switches, and dead time adjustment are all included in ® No double pulsing of each outputs, Ca and Cg
this device. It can be used for fixed-frequency switching ® Error Amp. Il can operate O V input voltage level
regulators such as forward type and push-pull type
SMPS.
EQUIVALENT CIRCUIT ORDERING INFORMATION
| uaiantentenientimai e il
VREE- @) +6V uPC1042C
e

+5V

i
RT @

T Oscillator T OFF 16 pin Plastic Molded DIP
cr (0 (Dual in-Line Package)

-

Comp. 2

c
| + ——@Cs
1 Error Argp. 1 oy - N D2
N +5V/ —@on
VNI @_:__+ Error Amp. 2 : ®w
O —® N
Compen, @ 1 | 2 Compen-
sation 1 | i sation 3
Comper (& ‘ (®ano i
sation 2 I i
e e e d
CONNECTION DIAGRAM (Top View)
Vin d 1 16[ ] Compensation 1
v [z 15[ ] Vee
Compensation 2 E 3 14 :] GND,
Compensation 3 E 4 13 j Cg
R 12[] Ca
'w (e 1] VRer
Dead-time Adj. [ |7 10[] Cr
ano, []8 9[] Ry
uPC1042C
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uPC1042

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

PARAMETER SYMBOL uPC1042C UNIT
Supply Voltage Vcee 30 \%
Qutput Voltage VCER 40 \%
Output Current (each output) Ic 100 mA
Reference Output Current IREF 40 mA
Total Power Dissipation {Ta = 25°C) Pt 800 mwW
Operating Temperature Range Topt —20 to +85 °C
Storage Temperature Range Tstg —40 to +125 °C

RECOMMENDED OPERATING CONDITIONS

PARAMETER SYMBOL MIN. TYP. MAX. UNIT
Supply Voltage Vce 8 12 16 \
Output Voltage VcER 24 32 v
Output Current Ic [ 20 40 mA
Reference Output Current IREF 0 3 5 mA
Oscillation Frequency fosc 20 40 100 kHz

ELECTRICAL CHARACTERISTICS (Vcc =12V, Ta = 25°C unless otherwise noted)

BLOCK CHARACTERISTIC SYMBOL | MIN. | TYP. [MAX. [UNIT TEST CONDITIONS
§ |Output Voltage VREF 46 | 50 | 54 V  |lger=0
g Line Regulation REGN 13 35 | mV [8V<Vce<20V, Igge=0
8 Load Regulation REG —25 | =10 | mV |0<Iger<20mA
2 |Ripple Rejection 60 dB [f=120 Hz
2 [Temperature Coefficient AVRgp/AT 200 | 750 |uV/°C|—20°C<Topt<+85°C
,%n Start-up Voltage Vee(L to H) 7.5 VvV  |0<Vce12V
§3(7°5§ Hystersis Voltage VH 0.5 VvV  |0<Vce<12V
Maximum Oscillation Frequency fmax 100 kHz
S [initial Accuracy 6 [ 210 % |RT,Ct constant
§ Temperature Stability —6 | -10 | % [—20°C<Topt<+85°C
£ [Output Voltage (Hight) Vo) 4 Vv
% |Output Voltage (Low) VoiL) 2 \Y
S Iline Frequency Stability +1 *2 % |8 V<Vcec<20V
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uPC1042

BLOCK CHARACTERISTIC SYMBOL |MIN. [ TYP. [MAX. JUNIT TEST CONDITIONS
Input Offset Voltage Vion) 2 [ £10 | mV
,§ Vio(1) Temperature Coefficient | AV(g(1)/AT 4 | 10 |uv/°C|-20°C<Topt<+85°C
:% Input Bias Current g1 +1.3 | +10 | wA
% |Large Signal Voltage Gain At 72 | 87 dB
£ [Common Mode Input Voltage 11.2 40 |V
§ Common Mode Rejection Ratio CMR4 70 dB
Y [Small Signal Bandwidth for 2 MHz | Ay1=0dB, C1=560 pF, Cp=150 pF
Input Offset Voltage Vio@) 3 | £10 | mV
§  [Vior) Temperature Coefficient | AV(g@)/AT +3 | £10 |uVv/°C[-20°C<Topt<+85C
g Input Bias Current g2 -15{ -10 | uA
‘;f Large Signal Voltage Gain Avo [ 72 100 dB
£ |Common Mode Input Voltage 0 3 v
§ |Common Mode Rejection Ratio CMR» 70 dB
@ [Small Signal Bandwidth T2 12 MH2Z |Ay2=0dB, C3=220 pF, C4=470 pF
Maximum Output Current lo(AMP) 1.0 | mA
g . Input Bias Current g3 —4.5 MA
.:é }?é Input Voitage (0% duty) Vbio) 1.35 Y
& Input Voltage (100% duty) Vb(100) 33 \
Collector to Emitter Voltage Vcer 40 VvV |lc=1mA
§ § |Coliector to Emitter Cutoff Current IcCER 10 MA [Veg=40V
g g Collector Saturation Voltage VCE(sat) 055 | 0.7 VvV  |lIg=20 mA
Rise Time t, 80 ns  |lc=20 mA
Fall Time tf 70 ns Vec=12V, Ry =560 2
Total Standby Current Icc 12 15 | mA Vec=20 V, Iger=0
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uPC1042

TYPICAL PERFORMANCE CHARACTERISTICS (Ta = 25:2°C)

MAXIMUM POWER DISSIPATION -  OSCILLATOR FREQUENCY vs. Rt AND Ct
1.2 I M
> 5 Vee=12V
1.0 2 3
w
3 e |
0.8 3 00k >, — =, 20 pR
€ 5 NN —
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' O TN S e 1y
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0 2 1k [ ———
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o ®
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uPC1042

APPLICATION
+ Vccl8to16v) fosce=40kHz
o

& |
o1~ GND
ND, OutputB OutpulA
Compe. 1 G D’ VREF
16[\7&315 14 c. 13[Ca 12 Ct)10 RT 9

Ry CTL
Loop Gain

20k1000;v-
=P

A
VIN 1[@2’%’_]3 alm 5uLIGL4J7 NO| 8 V(L) 25k
o

Error Amp.
I

. Comp. D.Ad}. R
} T4 Ay 51l
=c, G c, =6 3 ) V2(L)~ 700
CinC, L ) R ] LR Feed Back Resistor
Capacitors For Phase| 5k$ | Bk )(3'ek) for Gain Control Normally
Compensation L4 |;; R; : C AV1(L) 5 ~40dB~
Ok Y 3$Ru Y 3100 Ris A = ~60dB~
5k3 | VRA {100k) 50k > alC,s V2(L)
R (100k) 4 1 eaa] Thow
Cs: Soft Start Capacitor
) R,, R:: Registor for Dead time Control
'V Sense ~lg Sense
(=20 to—-50mV}

INTERNAL WAVEFORMS (TIMING CHARTS)

Oscillator Waveform

Triangular Oscillation Output

(Pin 7 Input Voltage) {Pin 3 Output Voltage)

Comparator 1 Output |:| I i l | | l l I I |

1
|
i Dead time Adj. Input Voltage Error Amplifier Output Voltage
1
]

T-Type Flip-Flop input
(NAND Gate Output)

T-Type Flip-Flop Q Output

L
T-Type an-F@p Q Output I ! |I I | I |
Comparator || Output I ‘ I :l I I I U U U U_U
|

Output Ca U
Output CB —U l—r w | l
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uPC1042

PRECAUTIONS FOR OPERATION
1. Common Mode Input Voltage Range of Error Amp. |
C.M. voltage range of the Error Amp. | is from 1.2 Vto 4.0 V.
Input terminals of the Error Amp. | {pin 1 or 2) must be given bias voltage in this range even if the Error Amp.
I is not in use. (When the bias voltage is not given to them, the oscillator stops.)
2. Dead-time Adjustment Terminal (pin 7)
|f dead-time adjust terminal is not in use, it must be connected to GND1 (pin 8).
3. Phase Compensation of Error Amplifiers.
Error Amp. | and 1l do not have internal phase compensation. So, when these Amps are used, external capacitors
(Cy ~ C4) are necessary. (Without them, the Amp. will cause high frequency oscillation.)
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uPC617 / 1555

Precision Timer

GENERAL DESCRIPTION FEATURES

The uPC617/1555 TIMER is a highly stable controller, ® Operates in both a stable and monostable modes
capable of producing accurate time delays or oscillation. e Qutput candrive TTL
Additional terminals are provided for triggering or resetting ® Adjustable duty cycle

if desired. In the Time Delay Mode Operation, the time is ® NEB55 Direct Replacement
precisely controlied by one external resistor and capacitor.
For a stable operation as an oscillator, the free running
frequency and the duty cycle are both accurately controlled
with two external resistors and one capacitor. The circuit
may be triggered and reset on falling waveforms, and the
output structure can source or sink up to 200 mA or drive
TTL circuits.
Two kinds of ICs are available according to reliability,
the uPC617 for industry, the uPC1555 for commercial.

EQUIVALENT CIRCUIT ORDERING INFORMATION
Vee 8 . uPC617C/uPC1556C
- C g <
THRESHOLD Q) 3.9
8 pin Plastic Molded DiP
\C/(C))T}-/-Rxgié 2/3vee) | 30UT (Dual In-Line Package)
21 e —puT

GND &——¢

TRIGGER &———

RESET W
DISCHARGE 2y L
]

CONNECTION DIAGRAM (Top View)

A4

ano [ 8] Vec

Trigger E 'T'LL»— ‘_gh Discharge

o

k)

Output E 2 Heomp E Threshold

Reset E‘—% ” E Control Voltage
VREF

uPCB17C
uPC1655C
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uPC617/1555

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

PARAMETER MPCB17 uPC1555 UNIT
Voltage between V¥ and GND 18 18 v
Power Dissipation* 600 600 mwW
Operating Temperature Range —20 to +70 0 to +70 °C
Storage Temperature Range —55 to +125 —55 to +125 °C

* See thermal information in chapter 11.

ELECTRICAL CHARACTERISTICS (Ta=25°C V=45V to +15 V)

CHARACTERISTIC MIN, TYP, MAX. UNITS CONDITIONS
Supply Voltage 45 16 A\
Supply Current 3 6 mA Vee=56 V, RLL=9, Vo="L" (Note 1)
10 15 mA Vce=15V, RL=c, Vo="L" (Note 1)
Threshold Voltage 2/3 Vee \YJ
Threshold Current 0.1 0.25 BA (Note 2)
5 A\ Vee=15 VvV
Trigger Voltage 67 v Veos5 v
Trigger Current 0.5 A
Reset Voltage 0.4 0.7 1.0 \%
Reset Current 0.1 mA
Control Voltage Level 9.0 10 " hd Veem18 v
2.6 333 a4 Y Vee=5 vV
0.1 0.25 \% Vec=156 V, ISINK=10 mA
0.4 0.75 \" Vee=16 V, ISINK=50 mA
Output Voltage Drop {Low) 2.0 25 v Vee=15 V, ISINK=100 mA
2.5 \% Vee=15V, ISINK=200 mA
0.1 0.35 \% Vce=5 V, ISINK=5 mA
125 \Y Vee=15 V, ISOURCE=200 mA
Output Voltage Drop (High) 12.76 133 \Y Vee=15 V, ISOURCE=100 mA
2,75 33 \" Vee=5 V, ISOURCE=100 mA
Rise Time Output 100 ns
Fall Time Output 100 ns
Timing Error, Astable
Initial Accuracy 1 % RA, RB=1k to 100 k2
Drift with Temperature 50 ‘ppm/°C | C=0.1 uF
Drift with Supply 0.01 %/V

Note 1 Supply current when output high typically 1 mA less at 5 V.
Note 2 This will determine the maximum value of RA + RB for 15 V operation.
The maximum total (FlA + RB) is 20 MQ.




uPC617/1555

TYPICAL PERFORMANCE CHARACTERISTICS
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uPC617/1656

OUTPUT PROPAGATION DELAYS vs.
VOLTAGE LEVEL OF TRIGGER PULSE

DISCHARGE TRANSISTOR (PIN 7)
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uPC617/1555

APPLICATIONS

1. Monostable Operation

Fig. 1. Monostable Circuit

Vee=5v 16V
R s RESETQ-~~=-+
Ls T R,
ry 8
7
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TRIGGER|  WPCB17 J 1
/1565 6 C,
5

‘e O—+43
OUTPUT ] __]_ l
Control
)I 0.01F

Trigger Voltage 2V/DIV

Capacit?r VOlta?e / / L

Fig. 3 Time Delay

Fig.2 Monostable Waveforms
t=0.1ms/DIV
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100 .
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10,5 1()0“510'“s 10,5 1004 1.05 104
Time Delay

(R,=9.1kQ, C,=0.01uF, R =1kQ)

When the timer is operated as a monostable multivibrator, one external capacitor, Cy, and one external resistor,
R, are used as shown in Figure 1. When the trigger input is reduced below 1/3 Vcc, the timer internal flip-flop is set.
This releases the short circuit across the external capacitor and the Q output goes HIGH. The voltage across the capaci-
tor voltage reaches 2/3 Vcc, the internal comparator resets the flip-flop and the external capacitor, C,, is rapidly dis-
charged provided the trigger voltage is returned above 1/3 Vcc. The output is now in LOW state and a new timing cycle
may be initiated. The time that the output is in the HIGH state is given by 1.1 R.C. or can be taken directly from

Fig. 3. Both the charge rate and internal threshold are directly proportional to the Vcc supply voltage. Thus, the
timer output pulse width is independent of the power supply voltage. If a LOW is applied to the reset input, the output
is forced LOW and the external capacitor discharged regardliess of the other inputs.
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2. Astable Operation

Fig.5 Astable Wave Form
Fig. 4 Astable Circuit
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Fig.6 Free Running Frequency
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When the timer is operated in the astable mode, two external resistors, R, and R,, and one external capacitor, C,,
are used as shown in Fig. 4. With this connection scheme, the external capacitor, C;, charges and discharges between
1/3 Veec and 2/3 Vec. The charge time (output HIGH) is: t=0.693 (R, + R;) C;

The discharge time {output LOW is: t, = 0.693 R,C,. The total period for one cycle of output HIGH and output
LOWis: T=1t, +t, =0.693 (R; +,R,} C,. The frequency for this period, T is

[ B
T 0.693 (R; + R,) Cy

The astable free running frequency can also be found from the graph shown in Fig. 6. The duty cycle, time the

output is LOW divided by the period, is given by:

f=

tz Rz
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uPC3423

Overvoltage “Crowbar” Sensing Circuit

GENERAL DESCRIPTION

The uPC3423 is an overvoltage protection circuit
(OVP) and protect sensitive electronic circuitry from
overvoltage transients or regulator failures when used in
conjunction with an external ‘‘crowbar’’ SCR.

EQUIVALENT CIRCUIT

FEATURES

Threshold voltage can be programmed by external
resistors.

Duration of overvoltage condition before tripping
can be programmed

Output Transistor can drive 100 A class ''Crowbar’’
SCR. (lo = 300 mA MAX.)

Equivalent to MC3423

ORDERING INFORMATION

Remote
Activation

|
| N PR U D
Vsense2 3 a) Indicator Output

uPC3423C

|

|

|

| @ 8 pin Plastic Molded DIP
:CU"B"‘ Source (Dual In-Line Package)

|

|

|

(8) Output

CONNECTION DIAGRAM (Top View)

uPC3423C

Vee [1 U E Output
Sense 12 7 | Ground
Sense 2 8 g‘f{;ﬂ?r
g:\::?::t 4 5 Zg?i‘\?;teion
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uPC3423

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

PARAMETER SYMBOL uPC3423 UNIT
Differential Power Supply Voltage Vee — Veg 45 \
Sense Voltage (1) Vsense 1 6.8 \%
Sense Voltage (2) Vsense2 6.8 \
Remote Activation Input Voltage Vact 7.0 \%
Output Current lo 300 mA
Total Power Dissipation PT(Ta=25°C) 600 mW
Operating Temperature Range Topt -20 to +85 °C
Storage Temperature Range Tstg —40 to +125 °C
RECOMMENDED OPERATING CONDITIONS
. CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT -
Supply Voltage Range Vee — Vgg 45 36 \%
Output Current lo 0 200 mA
Indication Output Current lo{ind) 0 10 mA

ELECTRICAL CHARACTERISTICS (Vcc—Vgg =5.0V, Ta=25°C)

CHARACTERISTIC SYMBOL MIN. TYP. |MAX.| UNIT | TEST CONDITIONS
Output Voltage Vo Vee—2.2 | Vee—1.8 vV |lo=100mA
Indication Output Voltage VoL(ind) 0.2 0.4 lo(ind) = 8.0 mA
V sense 1 :
Sense Voltage (1), (2) V sense 2 24 2.6 28 \
Temperature Coefficient of TC V sense ~0.04 %/C | —20°C < Ta<+80°C
Sense Voltage )
Remote Activation Input Current I 0.1 40 MA | V=20V
Remote Activation Input Current I —250 MA | V) =08V
Source Current Isource 300 uA | See Test Circuit
Output C.Zurrent Rise Time tr 400 mA/us o =100 mA
Propagation Delay tpd 0.5 us
pin 5 connect to pin 7
Supply Current o 5.0 8.0 mA | (Vge), other terminals
open

N
-
o




uPC3423

'source Test Circuit
vecd
| ettty G u
: Isource {
| @)
Vsense | | tsource
o' T l ! H>'J > iny
; = i
BV gy :gfj S (3 ' ®
ey sy iy g 4
3D OO
VEE
APPLICATIONS
1. BASIC APPLICATION
+Vp Line
F
use Vccdj
Ryg (- —ommmmTmm ':
isource | |

|
|
o+ |
DC Power | : y o Load
Supply ! Mrer 1
; =48y Rg |Crowb
rowbar
R, b | G SCR

~Vg Line

2. APPLICATION WHEN PROGRAMMABLE DURATION OF OVERVOLTAGE CONDITION
BEFORE TRIP IS NEEDED

+Vg Line

Fuse

DC Power
Supply

EO Load

Crowbar
SCR

=Vg Line
TIMING CHART
Line Voltage Virip ~p=c/fYM o f Y
Ve/t
Voltage Waveform v . Slope of Voltage Waveform
of Capacitor C SeNSe - - = ——— — —— 12 —— - Vit = Isource
0 1 ¢
Duration T, pd
t C.V .
IC’s Output (pin B) pd tpd = —,;ﬁe—
o =26V (TYP
T ame Vsense = 26 V (TYP))
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uPC3423

TYPICAL PERFORMANCE CHARACTERISTICS (Ta = 25°C) SUPPLY VOLTAGE Vo—Veg

MAXIMUM POWER DISSIPATION vs. AMBIENT TEMPERATURE
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uPC3423

1p—SUPPLY CURRENT (mA)

8

SUPPLY CURRENT vs,
AMBIENT TEMPERATURE

Pin 5 Connect to
Pin 7 (VEE)
Other Terminals
I~ Open

eg=36V ™~
= P —

ccV

o VeeVee
\\

=5V |

-20 0 20 40 60 80
Ta—AMBIENT TEMPERATURE (°C)
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uPC209 / 4359

Dual High Speed Programmable Current Mode Amplifiers

GENERAL DESCRIPTION
The uPC209/4369 consist of two current differencing
input amplifiers. Design emphasis has been placed on
obtaining high frequency performance and providing
use programmable amplifier operating characteristics.
Two kinds of ICs are available according to reliability,
the uPC209 for industry, the uPC4359 for commercial.

EQUIVALENT CIRCUIT.

FEATURES
® User Programmable Gain Bandwidth Product, Slew
Rate, Input Bias Current, Output Stage Current
® High Gain Bandwidth Product
400 MHz for Av = 10 10 100
30 MHz for Av =1
® High Slew Rate :
- 60 ¥/us for Av =10 to 100
0 \//ﬂs for Av=1

». Operates from a single 5 V to 22 V supply

LM359 Direct Replacement

ORDERING INFORMATION

1/2 CIRCUIT

a

med

So

1L

U
r ol

CONNECTION DIAGRAM (Top View)

IggrOUT[1 N 14 Vout®
VourAZ 13 comP B
COMP A 2 vt

GNDA 17 GNDSB
13 'iINe-B
in-ralE 3] 'ins
AL 8] IseT(n)

uPC209D
20
14 pin Ceramic DIP
{Dual In-Line Package)
ISET
MPC209C/uPCA4350C
14 pin Plastic Molded DIP
-OGND (Dual In-Line Package)
uPC209D
#PC209C
uPC4359C
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puPC452 / 3403

High Performance Quad Operational Amplifier

GENERAL DESCRIPTION

The uPC452/3403 are monolithic Quad Operational
Amplifiers consisting of four independent high-gain,
internally frequency-compensated operational amplifiers
designed to operate from a single power supply or split
power supplies over a wide range of voltages. The com-
mon mode input range includes the negative supply
thereby eliminating the necessity for external biasing
components in many applications.

Two types of |Cs are available according to reliabiljj
the uPC452 for industry, the uPC3403 for commé

EQUIVALENT CIRCUIT

FEATURES

® |nput Common Mode Voltage Range
Ground or Negative Sup|

® Qutput Voltage C
Supply X

Includes

g- to Ground or Negative

of W 1036V
W of £151t0 18V

ort Gruit Protected Qutputs

"® MC3403 Direct Replacement

ORDERING INFORMATION

1/4 CIRCUIT v+ uPC452C/uPC3403C
O OUTPUT
O
Q,LL
._.
Qg o 14 pin Plastic Molded DIP
(Dual In-Line Package}
Q.
A,
250
a2 | uPCA452G /uPC3403G
s 4
2.4kQ .
o 14 pin Plastic Molded Flat Package
N v (MINI FLAT IC)
(GND)
CONNECTION DIAGRAM (Top View)
outa 1% g OuTD
A E E o
A +INPUT 3] 2] D +INPUT
v [E] T v”
8 +INPUT [5} i3 C+INPUT
8 -INPUT [6]H \B 3] c-INPUT
OUTB E g|ouTcC ‘
uPC452C/uPC452G
uPC3403C/uPC3403G
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uPC494

Switching Regulator Control Circuit

GENERAL DESCRIPTION

The uPC494C is an inverter control unit which pro-
vides all the control circuitry for PWM type switching
regulators.

The volitage reference, dual error amplifiers, oscil-
lator, pulse width modulator, pulse steering flip-flop,
dual alternating output switches and dead time control
are all included in this device.

EQUIVALENT CIRCUI

FEATURES

® Complete PWM power control circuit

® Adjustable dead-time {@i to 100%)

me output during load tran-

jers have wide common mode input
~0.3VtoVecc—2V)

chitécture provides easy synchronization
ommitted outputs for 250 mA sink or source
Equivalent to TL494

ORDERING INFORMATION

| Regulator

Dead Time
COMPARATOR

Feed-Back (3)

13) Output Controt

uPC494C

16 pin Plastic Molded DIP
(Dual In-Line Package)

CONNECTION DIAGRAM (Top View)

NON-
INV. _INV. REF. OUTPUT
JUPUT 1UPUTOUT CONTROLVCE €2 E2 1

16] sl 114 3] 2] | [1o] |9

R _ JREFERENCE
e EGULATOR
AMP
5 2
edda OSCILATOR
AMP
1 0.1V

T
I T o] 1] L L8
NON- INV. FEED- DEAD- Ct Ry GND C1
INV. —INPUT BACK TIME

INPUT COMTROL

uPC4g4C
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uPCA94

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

RATING SYMBOL uPC494 UNIT
Supply Voltage Vcee 41 \%
Error Amplifier Input Voltage Vicm Vce—0.3 \%
Output Voltage VceRr 41 \
Output Current Ic 250 mA
Total Power Dissipation Pr(Ta=25°C) 1,000 mwW
Operating Temperature Range Topt —20 to +85 °C
Storage Temperature Range Tstg —65 to +125 °C
RECOMMENDED OPERATING CONDITIONS
CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT
Supply Voltage Vce 7 12 40 \%
Qutput Voltage VCER -0.3 40 \
QOutput Current Ic 200 mA
Error Amplifier Sink Current loamp —-0.3 mA
Timing Capacitor Cr 0.47 10,000 nF
Timing Resistance Rt 1.8 500 k&
Oscillation Frequency fosc 1 40 500 kHz
Operating Temperature Topt -20 +70 °c

ELECTRICAL CHARACTERISTICS (Vec=15V, f= 10 kHz, —20 < Topt < +70°C, unless

otherwise noted)

BLOCK CHARACTERISTIC SYMBOL | MIN. | TYP. |[MAX. |UNIT TEST CONDITIONS
. |Output Voltage Viet | 475 | 5 [525 [ V |lef=1 mA, Ta=25°C
o
g Line Regulation REGN 2 25 | mV Zr::flvr:f“% v= 25°¢C
£ [Load Regulation REG, 1 | 15 | mV |1mA<iref<10mA, Ta=25°C
£ | Temperature Coefficient TCV ot 0.01 | 0.08 |%/°C |-20°C<Ta<+85°C, lref = 1 mA
& |Short Circuit Output Current Ishort 35 mA | Vref=0
Frequency f 10 kHz |Cy=0.01 uF, Ry=12k&Q
5 Standard Deviation of 10 % 7 V<Vc;c<40 V, Cr, Ry, const.
$  |Frequency (Note 1) Ta=26C
g Frequency Change with o | o [0°CSTe<70°C, Cr=0.014F
= | Temperature Rr=12k§2
8 Frequency Change with 1 % 7 V<Vces40 V, Cy=0.01 uF
Voltage Ta=25°C, Ry=12kQ
Input Bias Current -2 | =10 | uA OV <5B2BV
é_e : Maximum Duty Cycle 45 % |v,=0
-§ ‘gg (Each Output)
ec Input Threshold Voltage Vih 0 3 3.3 \ zero .duty oyele
Maximum duty cycle




uPC494

BLOCK CHARACTERISTIC SYMBOL| MIN. | TYP. | MAX.|UNIT| TEST CONDITIONS
Input Offset Voltage Vio1,2 2 10 | mV {Voamp=25V
< |Input Offset Current lo1,2 25 | 250 | nA |[Voamp=2.5V
% Input Bias Current 0.2 1 MA Voamp=2.5V
Q
® | Common Mode |Low —03
g Input Voltage High VICM Vee-2 \ 7 V<Vccs40 V
.'é Open-loop Voltage Amplification Av 60 74 dB |Voamp=3V
< Unity Gain Bandwidth 500 | 650 | kHz
g Common Mode Rejection Ratio CMR 65 80 dB |{Vcc=40V, Ta=25°C
Y [output Sink Current 0.3 | 06 . mA [Voamp=0.7 V
Output Source Current —2 mA |Voamp=3.5V
s é Input Threashold Voltage 4 45 V |Zero Duty Cycle
2 & |input Sink Current 03 | 06 mA |Vipin3)=0.7 V
Collector Cutoff Current Icer 2 100 | MA [Vcg=40V, Vce=40 V
Emitter Cutoff Current —100 | MA |Vce=Ve=40V
1c=200 mA, Vg=0,
VeE(st) 11 13 ] v |€ E
. common Emitter
Collector Saturation Voltage 200 mA V=15V
g= mA, Vc=
V, 15 | 25 \%
..8_ CEON) Emitter follower
Pd
|54 common
& Qutput Voltage X 100 | 200 ns
5 Emitter .
g Ermitter tr Vee=15V, R =150Q2
3 . .
Rise T 100 | 200
© se Time follower ns 10=100 mA
comm
Output Voltage . on 70 | 200 ns
Emitter .
Emitter t Ta=25¢C
Fall Time 70 | 200 ns
follower
Vee=15 V
— Standby Current | 8 125 | mA
% g andby turre ceise) all other inputs and outputs open
F O [Bias Current leee 10 mA  [V(pin 4)=2 V, see fig.1
Note 1: Standard deviation is a measure of the statistical distribution about the mean as derived from the formula;
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Fig. 1

Test Circuit
Test Input

VOLTAGE WAVEFORM
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2

Voltage at

Dead-time Control
input

Veoe=15v
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RL_ R
150 @
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Vee $° 2w
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(3) E,
o———1
12kQ (e)iRT C: 0 Output 2
CT E
”E 001 ‘f)’}EA. [
,J, l +)}C,L
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50kQ$ GND

_l I—'”'_'"—_—I I_l I_'I I_”’__“'_"—"O_ Vee
‘I I'—H'—”_—l l—l l_‘| HI'—"'_'—__-O Vee
MNNANN

| Voltage



uPC648

12 Bit High Speed Multiplying D/A Converter

GENERAL DESCRIPTION FEATURES

The uPCB48 is 12 bit monolithic multiplying D/A
converter represent a new level of high speed and ac-
curacy. The uPC648 is the first 12 bit D/A converter
ever built using standard processing without the re-
quirement of thin film resistors and or active trimming
of individual devices.

All grades 12 bit monotonic over temperature
Differential nonlineali *0.025%FS max.
Trimless design
Fast settling iU
Direct in

1400 ns Typ.
g0 TL, CMOS, ECL, NMOS
ct Replacement

ORDERING INFORMATION

o wPC648D
o
B8LSB2nd 3rd 4th 5th 6th 7th 8th 9th 10th 11th
©O 0 0 0 0 0 0 0 0 0 O
4 6 17

18 8 pin Ceramic DIP
=5 lout (Dual In-Line Package)
= lout

19

MSB B, 1 A 2000 vt
8, ]2 1903 Ty
B, 3 18015
B, Q4 wa v
B,Os 163 comp
86 15g VREF(-)
8,7 14VRer(+)
B, []8 13 :IGNDNLC
B, Q9 12{] 8,,LSB
B,,CJ10 118,

uPC648D
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ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

PARAMETER SYMBOL uPCB48D UNIT
Power Supply Voitage Range vt _v— 36 \%
Logic Input Voltage Range Vi —5~+18 \
Output Voltage Range Vo -8~ +12 \
Reference Input Voltage Range Viger V=~ vt \Y
Reference input differential _

Voltage Range V+REF ~V7Rer 18 v
Reference Input Current Range IREF 1.25 mA
Total Power Dissipation Pt 500 mW
Operating Temperature Range Topt 0~+70 °c
Storage Temperature Range Tstg —55 ~ +125 °c

RECOMMENDED OPERATING CONDITIONS (V* =15V, Ta =0 ~ 70°C)

PARAMETER SYMBOL CONDITIONS MIN. | TYP. | MAX. UNIT
vt +45 | +15 | +18
P Supply Voltage \%
ower supply Voltag = 18 | —15 | —108
Ambient Temperature Ta .0 | +256 +70 °c
Reference input Current 'REF 0.2 1.0 1.1 mA
High level Input Voltage ViH Vic=0V +2.0 +18 \
Low Level Input Voltage Vi Vic=0V -5.0 +0.8 \%
Output Voltage Voc D.N.L. < 0.025% FSR -5.0 0 +10 \%
ELECTRICAL CHARACTERISICS (VlL =15V, Iger B 1.0000 mA, 0°C < Ta < 70°C)
CHARACTERISTIC SYMBOL CONDITIONS MIN. | TYP. | MAX. UNIT
Resolution 12 12 12 Bit
Monotonicity 12 12 12 Bit
Differential Nonlinearity D.N.L. +0.025 | %FSR
Non Linearity N.L. +0.05 %FSR
VRer = 10.000 V, Ta = 25°C
Full Scale C t I 3.935(3.999 | 4.063 mA
o Seale turren FS | Rys = Rys = 10,000 k§
Algg
Full Scale Tempco ’TF—S—A? 40 | ppm/°C
Full Scale Symmetry lrs—TFs 2.0 MA
Zero Scale Current Izs 0.10 MA
To +% LSB, Ta=25°C
Settling Time T 400 S
ing Tim * | all bits ON or OFF "
. tPLH
Propagation Delay 50 % to 50 % 50 ns
tPHL
Output Capacitance Co 35 pF
Logic Input Current I -HBV<LYV <+18V 40 RA
Reference Bias Current g+ —2.0 MA
Reference Input Slew Rate AIRep/ATI | Cc=0 Ry, =800 0 40 | 8.0 mA/us
ISVR*| Vt=+135~+1665V,V =—-15V +0.001
Supply Voltage Rejection : %FSR/%
pRly Voltage Heject! ISVR=1 | V==136~—165V, V¥=+15V 0001 |
+ Vvt=+ .
Power Supply Current I SV 85
=1 V—=-15V —18.0 mA
I+2 Vt=315V 8.5
172 VT=-15V —18.0
P + = —=_
Power Dissipation D1 V=V, Vv 15V 312 mwW
Pp2 vt=4+15V, V" =_15V 397




uPC649

Monolithic Sample and Hold Circuit

GENERAL DESCRIPTION FEATURES

uPC649 is monolithic sample and hold circuit. JFET ® Fost acquisition time
and bipolar transistors are combined on the same chip to
provide a high input impedance output buffer and high
speed input buffer. Operating as a unity gain input
buffer, dc accuracy 0.004 % typical and acquisition
time is as low as 6 us to 0.01 %.

EQUIVALENT CIRCUIT ORDERING INFORMATION

MPC649D0
4 1
Too T
Wy !
30k
—o0 5 OUTPUT 8 pin Ceramic DIP
(Dual In-Line Package)

INPUT
LOGIC 8

INPUT 300
_____ J
LoGic 7
REFERENCE
[ — o4
6 4V~
HOLD
CAPACITOR
CONNECTION DIAGRAM (Top View)
vt 14 (8] Loaic iNpUT
oFFseT [2 ' 7] LoGic REFERENCE
ineuT [3] E] HOLD CAPACITOR
v E 5] OUT PUT
WPCBAGD
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uPC649 -

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

PARAMETER ) MPC649 UNIT
Voltage between V* and V— ' ' 36 Y,
Input Voltage Range (Note 1) 15 Vv
Logic to Logic Reference Differential Voltage —-30to +7.0 \
Output Short Circuit Duration Indéfinite S
Hold Capacitor Short Circuit Duration ' 10 S
Power Dissipation ‘ D  Package 500 mwW
Operating Temperature Range D  Package —20 to +80 °c
Storage Temperature Range D Package —55 to +150 °c

Note 1: For supply voltages less than £15 V, the absolute maximum input voltage is equal to the supply voltage.

RECOMMENDED OPERATING CONDITIONS (V* =315V, Ta = 25°C) ;

PARAMETER CONDITION MIN. TYP. MAX. UNIT
Power Supply Voltage 5 S +16.5 \
Analog Input Voltage -11.5 : +11.5 v
Sample Mode Logic Input Voltage -~ VReg =0 27 525 \%
Hold Mode Logic Input Voltage Vgeg =0 -15 3 0.5 \
Logic Input Voltage Slew Rate 0.2 : V/us
Hold Capacitor 0.001 0.1 MF

TYPICAL CONNECTION GUARDING TECHNIQUE (Bottom View)

LOGIC vt

Output
O
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uPC649

ELECTRICAL CHARACTERISTICS
(VE=:15V, Ta=25°C, -11.6 V< Vjy < +11.5 V, Cy = 0.01 »uF, Ry = 10 k)

CHARACTERISTIC MIN. | TYP. |[MAX. |UNIT CONDITIONS
Input Offset Voltage 7.0 | mV
Input Bias Current 50 nA
input {mpedance 10t Q
Gain Error 0.01 %
Feed through Attenuation Ratio 80 dB | f=1kHz
Output Impedance 40 Q
Hold Step Voltage 25 | mV | Vout=0
Leakage Current Into Hold Capacitor 200 | pA |VE=25Vio*18V
e ) 4 us | AVout =10V, 0.1 % Error, Cy = 1,000 pF
Acquisition Time
20 us | AVout=10V,0.1 % Error, Cy = 0.01 uF
Hold Capacitor Charging Current 5 mA | Viy —Vout=2V
Logic Input Current 10 HA
Logic Threshold 0.8 24 \%
Supply Voltage Rejection Ratio 80 dB
Supply Current 65 [ mA [VE=+16Vto*i8V
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CASE OUTLINE DIMENSIONS

D Suffix RO65 [8 7 6 5 %
s
12 3 4] 7
10.0 MAX. |
1.6
w0 | -
8 pin Ceramic DIP g w
(Duatl In-Line Package) ] e
0.5
264 o~ 16°
. 1413121110 9 8
D Suffix WBRWROR
R1.0
<
o
WV VTR
1234567 7.62
19.9MAX. %
5 [T
14 pin Ceramic DIP o .
{Dual In-Line Package) & o ‘k'
L 0.25
‘ 754 046 o180
D Suffix BRRBRARA
R1$ -
©
RS AR RN W ST
12345¢678
19.9 MAX < 7.62
< .
-3 =
z 1 |18
16 pin Ceramic DIP s I
{Dual In-Line Package) 2 - g
3 offe
o~
2.54 0.46£0.10 1.5 0.25 :8:10 0v15°
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®
3
o
=]
PR
]
P
3

D Suffix R10 ™ OO A A
# N
- ©o
T W W W W W W W W]
123 456 7839
23.2 MAX
'r— T2 % 7.62
ha <
. ) ¥ 2 A
Zz - Il
18 pin Ceramic DIP 51‘_ N
{Dual In-Line Package) 3 M %
AL g
254 54 S OT0B g
2019 18 17 16.16 14 13 12 11
[ WA A WA WA WA WA
D .
Suffix RO0.8 o
©
R ALV R Y Ay T A A
L1 23456 7889 10
[ 26 % 7.62
< I"_‘l
[ 1 5 . AU
£ g
20 pin Ceramic DIP ﬁ: z
{Dual In-Line Package) o §
- N e +0.10
2.54 0.4620.10 15 025*000  onise
10.5 MAX:
C Suffix e
-
L™ B = B = R = |
§' o 84
<
P s
8
. . F4 w0
8 pin Plastic Molded DIP s 0.25
{Dual iIn-Line Package) N
~ -U—o.s
254 0°~15°
4.2 %
m h o [S
C Suffix :} <
Clel g k
| S gy -y -y s )

8 pin Plastic Molded DIP

(Dual In-Line Package)

105 MAX.
X
x
— oY Izt<
ey Pt B
\1'\'
i IA')v
I 1=
1.2

~
03

This package is used
Only for the uPC3423C
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C Suffix
R1 <«
©
z 12324567 ) 7.62

= 13«4+ &
& s
S b
<
14 pin Plastic Molded DIP P4
{Dual In-Line Package) ;
0.5£0.1 2.54 ~

0251010 ovise

C Suffix

» 7.62
o o &
10 - =
e T . R
= (HI -
s \ z
16 pin Plastic Molded DIP v =
(Dual In-Line Package) s 3 WL
0.520.1 2.54 06 25 +0.01 ov16°
% -0.06

G Suffix

<2

8 pin Plastic Molded Flat Package
{(MINI FLAT iC)

G Suffix

8 0
1 pin 10'04‘0'2

-0.1
I |
@ %
< 8+0,15
b3 -=.=0.1

4.4 0
- o ]J 4
(i 4
14 pin Plastic Molded Flat Package 1l oaso 0.15 0.05 MIN: 0.3 MIN
{MINI FLAT IC) - ~ 0%
Wil V-0
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i 10.66 MAX 4.82 MAX.
H Suffix 436502
89 -/ ~=H=1.320.2
T Tz 1
Ly s pe—tte|3
(7 2l
0
m i
X 13
iz 12
13 8 e
G ] 052024
3 pin SIP +0.34
(Single In-Line Package) 08 5% J 2818}%_’ e
254254
JOMAX. . o ﬁ_
o~
=
<
=
=]
(-]
0.60+0.10 3z
=S
2le
0.80+0.10 b 0.56+0.10
3 pin SIP 1
(Single In-Line chkage) 7 1.7“ ‘
1 w_ X%
~J<
[ | -Iz
AN J1i2
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THERMAL INFORMATION

The power dissipation capability of semiconductor devices is limited by the maximum allowable junction tempera-
ture, the ambient temperature, and the thermal resistance between the junction and the ambient environment.
The temperature difference between the junction and the ambient environment is determined by the following

equation.
Ti—Ta=Pp 6)a
where Tj = junction temperature, °c
Ta = ambient temperature, °C
Pp = power dissipation, W
O, = thermal resistance, junction to ambient, cw

The maximum allowable junction temperature is 160°C, however, the maximum junction temperature of plastic
package IC’s should be 125°C because of the storage temperature range limitation.
The dissipation derating curves that follow assume the ambient environment is still air, and that no heat sink is used.

1. 8 Pin Metal Can Package and Cavity DIP

DISSIPATION DERATING CURVE

@A = 200 °C/W typ. Tj max = 150°C

[$.)
o
o

N

\5 mW/°C The maximum power dissipation value of 500 mW
\ has been fixed considering the practical applications of
op amps and comparators.

8

W
[=]
[=]

[N
[=]
[=]

TOTAL POWER DISSIPATION (mW)
[o]
=}

0 20 40 60 80
AMBIENT TEMPERATURE (°C)
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2. 14 Pin Through 20 Pin Cavity DIP

DISSIPATION DERATING CURVE

1 ]
OP Amps & Comparators I

g \1 mW/°C
E 800
z
Q
g
o 600
(%]
@
g D/A A/D Converters
w 400
2
e
I
g 200
o)
=

0 20 40 60 80 100

AMBIENT TEMPERATURE (°C)
3. 8 Pin Plastic Moided DIP
DISSIPATION DERATING CURVE

H
§500
4
]
= 400
<«
2 N
] L 5mW/C
a 300 \
14
E
3 200
a
2
[
5 100
|_

0 20 40 60 en

AMBIENT TEMPERATURE (°C)

4. 8 Pin Plastic Molded DIP

DISSIPATION DERATING CURVE

2 800
g
2 600 ~
o
2
3 7 mW/°C
E 400 \\
2
o]
o
)
< 200
™™
o
-
0 20 40 60 80
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AMBIENT TEMPERATURE (°C)

By =90 °C/W typ. Tj max = 150°C

The maximum power dissipation value has been fixed
considering the practical applications.
Op Amps & Comparators 900 mW
D/A A/D converters 500 mW

(except for uPC4556C, uPC4557C, uPC259C/4560C
MPC617C/1555C)

©,a = 200 °C/W typ. Tj max = 125°C

The maximum power dissipation value of 350 mwW
has been fixed considering the practical applications of
op amps and comparators.

(For uPC4556C, uPC4557C, uPC259C/4560C, uPC617C/
1665C)

©,a = 140 °C/W typ. Tj max = 125°C

The maximum power dissipation value has been fixed
considering the maximum junction temperature and the
practical applications of those IC’s,

uPC4566, uPC4557, uPC259C/4560C 700 mW
MPC617C/1555C 600 mW



5. 14 Pin Plastic Molded DIP

DISSIPATION DERATING CURVE ° ' o
B =140 "C/Wtyp. Timax =125°C

2 800 The maximum power dissipation value of 570 mW
E has been fixed considering the practical applications of
] op amps and comparators.
K 600
a - Y\wl"c
[72]
@
=)
« 400 N
1 h
o
a
2200
’_
o
2
0 20 40 60 80 100

AMBIENT TEMPERATURE (°C)

6. MINI FLAT Package

When the MINI FLAT IC's are mounted on a hybrid IC, the heat radiation through the leads is increased. When
resin coated, the heat radiation through the resin to the environment is further increased. As a result, the thermal
resistance in the mounted state is much smaller than in element form alone.

It is suggested that the heat dissipation in actually mounted condition is fully investigated.

6-A 8 Pin MINI FLAT Package
DISSIPATION DERATING CURVE

% 600 One element only

Z 500 990 P CAN T e = 1950

3 pys ©Oya =220 CW Tjmax=125C

<

& 400 N %o The maximum power dissipation value of 440 mW
wn " . . . . .

a 111,/0 has been fixed considering the maximum junction tem-
«© 300 \i perature and the practical applications of MINI FLAT
3 N IC's.

a 200

)

<

6

© 100

0 .25 50 75 100 125
AMBIENT TEMPERATURE (°C)
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6-B 14 Pin MINI FLAT Package

g

TOTAL DISSIPATION {mw)
N w Fy
8 8 8 8

8

DISSIPATION DERATING CURVE

550 mwW One element only
N
N 3.
NS,
@a
(o]
p

25 50 75 100
AMBIENT TEMPERATURE (°C)

125

6, =180 °C/W Tj max = 125°C

The maximum power dissipation value of 550 mW
has been fixed considering the maximum junction tem-
perature and the practical applications of MINI FLAT
IC’s.
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