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1. OUTLINE OF PRODUCTS 

1.1 Product Code 

The name assigned to each product is coded to indicate its function and package type. 
Example : SRM2016COJ 

S RM 201 6 C 
~--+---+----+--+-- S-MOS SYSTEMS, INC. 

~---+--+--1-- Abbreviation of Function 
(RM means RAM) 
(Please refer to Item 1.2) 

~--+--1-- Product Number 
~--+-- Package Code : 

C : Plastic DIP 
D : Die Form (Chip) 
F : Plastic QFP 
L: Ceramic QFP 
H : CERDIP, Ceramic DIP 
M : Plastic SOP 
J: PLCC, SOJ 

G: Plastic PGA 
P : Ceramic PGA 
S : Plastic Shrink DIP 
N : Plastic Skinny DIP 
Y: SOT 

Sub-Code: 
The Sub-Code can be used in any of three different ways : 

(a) As the User Code for Semi-Custom LSls 
( b ) As a Number to Distinguish Between Different Versions of the 

Same Product [i.e. 12, 15, or 20 to represent 120, 150 and 200 
ns respectively] . 

( c ) Revision of Product Features 
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1.2 S-MOS Product Prefix Guide 

1.2.1 Standard & Semi Custom CMOS LSls for Industry 
Gate Array Logic Array------ -- ---- - ----------------------SLA Series 
Standard Cell Standard Cell 
Static RAM------------Random Access Memory 
Mask ROM Mask Programmed Memory 
Single-chip Microcomputer a 
Microprocessor---------+---Microcomputer, CPU & Peripheral 
Peripheral-----------' 
LCD Driver----~-----, 

Thermal Head Driver f-
Electric Driver­VFD /PDP Driver--------<· 

Control LSI of Equipment---~ 
Converter IC Converter IC--------------------------------
Telecommunication LSls Telecommunications-----------
lmage Sensor Sensor---
Hybrid IC Hybrid IC 
Module IC Module-

1.2.2 Standard CMOS LSI for Consumers 

EiC for Watch and Clock Time Piece-
Single-chip Microcomputer -----Microcomputer- - -------------
Melody IC Melody-

1.2.3 Custom CMOS LSI 

------SSC Series 
---- ----------SAM Series 

- - ----SMM Series 

- ----SMC Series 

-------SEO Series 

SCI Series 
---STC Series 
--SEA Series 

-----SHB Series 
---------SEK Series 

- ----- --STP Series 
---------SMC Series 

-----SVM Series 

E
Low Voltage Operation IC Device for Battery Operation 
CMOS Linear IC---------------A/D ·DIA Converter, PLL, VFO, SCF, etc. 
High Voltage Operation IC VFD/PDP Driver etc. 
High Density Mounted IC Hybrid LSI etc. 



2. SPECIFICATIONS AND CHARACTERISTICS 

2.1 Electrical Characteristics 

To fully utilize the CMOS IC it is important to understand the circuit, its characteristics and its 
specifications. This chapter discusses the Absolute Maximum Ratings, the Recommended Operating 
Conditions and the Electrical Characteristics of CMOS integrated circuits. 

Please note that the voltage value is based on a high level power supply (Voo) or on a low level 
power supply (Vss). 

2.1.1 Absolute Maximum Ratings 
The Absolute Maximum Ratings of a specification are the highest levels at which the circuit will 

safely operate. Exceeding this level may result in damage to, or destruction of, the circuit. It is, therefore, 
necessary to monitor such things as supply voltage, input voltage and the ambient temperature. 
( 1 ) Operating Voltage 

This is the maximum voltage allowed at the power supply terminals. It is important not to let 
the voltage exceed the specification, not only in the stationary state, but also in the transient 
state, during power supply turn on, and includes noise on the power supply line. When the voltage 
exceeds the specification, it may cause some damage to the IC and may adversely effect its 
reliability. 

( 2) Input Voltage 
This is the maximum voltage allowed into the input terminal. When voltage exceeding the 

specification is applied, the IC may lose functions because of damage to the input protection 
resistors or diodes. 

( 3) Output Current 
This is the maximum value of current flow to or from the output. Generally, this is not specified 

for devices which have small output capacity. This value is provided for ICs, such as drivers 
which requires a large amount of current. 

( 4) Power Dissipation 
This value shows the allowable dissipation for the device. It depends on the thermal charac­

teristics of its package. For devices which must supply large amounts of output, this specifies the 
limitation of the output current. 

( 5) Operating Temperature 
The ambient temperature range at which the IC will function reliably. 

( 6) Storage Temperature 
The range of storage temperatures when no voltage is being applied on the IC. This is a very 

important factor, especially during air transportation. 
( 7) Soldering Temperature and Time 

Maximum temperature and time allowed for soldering. 

3 



4. 

2.1.2 Recommen~e~ Operating COndi.~ion!f ~. · .. . . . . . 
The Recommended Operating Conditions, such as supply voltage, .input conditions:· and external 

components, are the conditions necessary for the IC to function properly to meet the electrical 
characteristics. The operating conditions may be in the same column as the electrical characteristics. 

2.1.3 Electrical Characteristics 
AC and DC electrical characteristics are provided for each input pin and power supply pin. These 

characteristics are measured at either the ambient temperature specified or in the range of the 
operating temperatures specified under the worst conditions. 

2.2 Symbol Definitions 

SYMBOLS PARAMETERS EXPLAN~TION 

Co Drain Capacitance Static capacitance between output terminal and power 
supply terminal on the oscillation circuit. 

CG Gate Capacitance Static capacitance between input terminal and power 
supply terminal on the oscillation circuit. 

C1 Input Capacitance Static capacitance between the input terminal a·nd the 
power supply terminal. 

C110 Input/Output Capacitance Static capacitance between the 1/0 ·terminal and the 
power supply terminal. 

CL Loading Capacitance Loading static capacitance for the external 
components 

Co Output Capacitance Static capacitance between the output terminal and the 
power supply terminal 

fxxx XXX Frequency XXX indicates either the function or the tetininal name 
fmax Maximum Clock Frequency Maximum Frequency input to the IC from an .external pin 
fCLK Clock Frequency Clock Frequency input to the IC from an exte.rnal pin 
fosc Oscillation Frequency Oscillation Frequency 
H High level Logical "H" level 
loo (Voo) Supply Current Supply current flows into the IC from the Voo external 

terminal 
looA Average Operating Current Average supply current flows into the IC from the Voo external terminal 
looo Operating Supply Current Voo supply current while operating 
loos Standby Supply Current Voo supply current wt)ile standby 
11 Input Current Current which flows to the input terminal 
ILi Input Leakage Current Leakage current which flows to the input terminal 
l1H High Level Input Current The input current at the "H" level input 
iiL Low Level Input Current The input current at the "L" level input 
lo Output Current Current which flows through the output terminal 
IOH High Level Output Current Output current when the output terminal voltage is VoH 
loL Low Level Output Current Output current when the output terminal voltage is VoL 
I Lo Output Leakage Current Leak current flowed when the power voltage is applied to 

the output terminal when in the 'off (high impedance)' 
condition 

lss (Vss) Supply Current Current flowed out of the Vss terminal 
L Low Level Logical "L" level 
Po Power Dissipation Allowable consumption of the electric power 
R1 Input Resistance Built-in resistance for pulling up and pulling down the 

input 
RL Loading Resistance Loading resistance for the external components 
T. Ambient Temperature Ambient temperature of the IC 
T; Junction Temperature Junction temperature of the IC 
Topr Operating Temperature Surrounding temperature of the IC in operation 
Tstg Storage Temperature Temperature of storage area the IC 
Tso1 Soldering Temperature and Soldering temperature and time 

Time 



2.2 Symbol Definitions (cont.) 

SYMBOLS PARAMETERS EXPLANATION 

Voo (Voo) Supply Voltage Supply voltage or the operating voltage applied to the Voo 
terminal 

V1 Input Voltage Voltage applied to the input terminal 
V110 Input/Output Voltage Voltage applied to the 1/0 terminal 
V1H High Level Input Voltage Input voltage which can be judged as "H" level 
V1L Low Level Input Voltage Input voltage which can be judged as "L" Level 
Vo Output Voltage Voltage generated from or applied to the output terminal 
VoH High Level Output Voltage Voltage at the "H" level output 
VoL Low Level Output Voltage Voltage at the "L" level output 
Vrip Ripple Voltage Ripple voltage Amplitude 
Vss (Vss) Supply Voltage Supply voltage applied to the Vss terminal 
Vssn Vssn Supply Voltage N times pressurized power supply terminal or its voltage 

level 
VsTA Oscillation Start Voltage Voltage for automatic starting 
VsTP Oscillation Stop Voltage Voltage when oscillation stops 
- "H", "L" or High Impedance Unfixed or unprovided level or high impedance 
x "H" or "L" Unfixed or unprovided level 
z High Impedance High impedance condition in three states 
ta Access Time Time between the input of prescription and the output of 

the valid data 
tACC Address Access Time Time required for obtaining the output of valid data after 

the address is given 
tACE Chip Enable Access Time Time required for obtaining the output of the valid data 

after the chip enable signal is given 
tAcs Chip Select Access Time Time required for obtaining the output of the valid data 

after chip select signal is given 
tc Cycle Time Time from the start point of a complete operation to the 

start point of the next operation 
tRC Read Cycle Time Time required for one read cycle 
twc Write Cycle Time Time required for one write cycle 
t1 Fall Time Time required for the signal changed from "H" to "L" 
th Hold Time Time required for the synchronous input to be held stable 

after the active clock edge 
toH Data Hold Time Time required for the data input to be held stable after 

the active clock edge 
tAH Address Hold Time Time required for the address input to be held stable after 

the active clock edge 
toe Output Enable Delay Time Time required for obtaining a valid output data after the 

output enable signal is given 
toH Output Hold Time Time required for the output data to be held stable after 

the active clock edge 
tpd Propagation Delay Time Delay time between the active clock edge and the output change 
tpHL Low Level Propagation Time Delay time between the active clock edge and the output change 

from High to Low 
tpLH High Level Propagation Time Delay time between the active clock edge and the output 

change from Low to High 
tr Rise Time Time for changing the signal from Low to High 
tsu Set-up Time Time required for the synchronous input remained stable 

before the next clock edge 
tAs Address Set-up Time Time required for the address input remained stable 

before the next clock edge 
tos Data Set-up Time Time required for the data input remained stable before 

the next clock edge 
t•w Pulse Width Pulse width 
tRP Read Pulse Width Pulse width of the read signal 
twP Write Pulse Width Pulse width of the write signal 
twR Write Recovery Time Same as the address hold time tAH 
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3. QUALITY ASSURANCE 

S-MOS Systems, Inc. supported by the foundation of results acquired through experience in the adoption of 
low-power CMOS LSI for SEIKO quartz watches, has been providing highly reliable products that have set new 
standards in the industry. 

Today extremely high reliability is demanded of our customers' products. In step with this trend, extremely 
high reliability is demanded of semiconductor components. 

To meet this demand in the market, we utilize a product quality assurance program which guarantees the 
highest quality in our products. 

Our quality assurance program is as follows: 

3.1 Quality Assurance System for Development of New Products 

Our quality assurance efforts begin with a market survey to determine the user's specific needs. After the 
survey is completed, an analysis is made. Based on this analysis, an initial design is made. Next the initial design 
goes through prototype production and quality evaluation stages. Once these steps are completed, a new product, 
made according to the user's specifications is created. Fig. 3-1 shows the typical stages of new product 
development from initial planning to commercial production. 

<Steps> 

Planning 

Test Sample ------; 

Engineering Sample 

Commercial Sample 

6 

< Quality Evaluation> 

Study of 
Specifications 

1st quality 
evaluation 

2nd quality 
evaluation 

3rd quality 
evaluation 

• Test Data, Field Data and Process Capabilities are 
used to compare the preliminary specs with the 
user's requirements. Market potential is also.checked 
at this time. 

• The test sample is evaluated for basic design 
capabilities and for conformance to the product 
specifications. 

• The engineering sample is evaluated for quality 
assurance within the scope of the manufacturing 
conditions. 

• The Production Sample is evaluated to determine 
if the quality level is achievable with the equipment 
available and under the existing manufacturing 
conditions. 

Fig. 3-1 New Product Development Flow 



3.1.1 Design 
Market surveys are done so the designers know the exact specifications required by the user. Based on the 

information received, designs for the projected product are made. A "reliability" design is made using the data from 
reliability tests, field quality studies, past problems and available quality or reliability related information. Design 
staffs are given the purpose, environment and other factors relating to the application of a product to aid in its 
design. 

3.1.2 Quality Evaluation 
The quality evaluation is in two parts, the design evaluation and the reliability evaluation. The design 

evaluation determines if the target functions and performance level have been reached. The reliability evaluation 
verifies that long term quality is assured. 

The reliability evaluation is done based on the particular objectives of the product The evaluation is carried 
out under pre-established guidelines. It is performed according to EIAJ-IC-121 (Electronics Industries Associa­
tion) standards and with MIL-STD-750B/883C and JIS-C7021 (Japanese Industrial Standards) where applicable. 
The application, environment and uniqueness of the manufacturing process are also taken into consideration. 

3.1.3 Decision to Start Commercial Production 
The decision is made whether or not to start commercial production after the sample or prototype production 

and quality evaluation are completed. This decision is based upon production capabilities, data verification on 
yield, reliability test results and the user's evaluation of the engineering sample. 

3.2 Quality Assurance Systems for Commercial Production 

Quality and reliability are assured by design checks in the Engineering and Manufacturing Departments and 
with verification of the finished product. Once in commercial production, quality control checks are made at 
various stages. Quality control begins at the assembly line. Inspections follow during the intermediate and final 
processes, ending with the shipping inspection. A quality asusrance flow chart is shown in Fig. 3-2. 

3.2.1 Manufacturing Environment Control 
Due to the sensitive nature of semiconductor devices, extreme care must be used during the manufacturing 

process. The manufacturing is done in a "clean room" where the temperature, humidity and dust are carefully 
monitored and controlled. 

3.2.2 Control of Manufacturing and Measuring Equipment 
Important elements of building reliability into a product are maintaining and controlling the manufacturing and 

measuring equipment. This equipment is used to monitor and control line conditions and/or to do intermediate 
inspections. With the evolution of devices to higher integrations and improved reliability, the production process 
must be controlled at a higher level. Routine checks and periodic inspections insure that we achieve these high 
standards. 

3.2.3 Process Inspection 
Quality Assurance is based on the theory that quality is built into the product The inspection at each 

processing stage assures high quality. The inspection results are fed back into each process in order to stabilize 
the entire operation. These inspections also prevent defective parts from moving to the next process stage. 

Fig. 3-3 and 3-4 show typical wafer process and assembly flow. 

3.2.4 Shipping Inspection 
The final inspection is performed when the product is ready to ship to reverifythatthe product meets our high 

standards. The electrical characteristics are 100% tested, and the environmental characteristics are tested on a lot 
sample basis. External visual inspection is also performed. 

The shipping inspection is performed according to the category of the product An example of the inspection 
process is shown in Table 3-1. 
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• Materials ll('lanufacturing • Design Quality 
Dept. • Sales 

Inspection ·• Engineerit1g Control 

.----
j_ Flow of product/ 

~ 
Supply of 

l Acceptance 

J 
sample 

materials Flow of data and 

"' inspection information .6 :::. 
a8 l Wafer 

J process 
~ l Intermediate 

inspection 

~ 

[ Dicing J 
! l Intermediate 

inspection 

~ 

l Die attach 

J Wire bonding 

L Molding J 
(Screening) 

Reliability Desig~Process J 
test chang change 

Shipping insp, l ~ l ,-- [ Prototype J Jr l Reliability 

l Packing manufacture evaluation 

D J 
-1_ _t_ 

Shipping of l Quality data l Implementation J 
J Quality data 

J product 1 of the change 
analysis 

_1 
Failure [ Failure 

iii 
information/ information 

E defective analysis 

~ product 
:J obtained _f :I :I ]_ u 

l Failure l Failure 

J 
Failure 

J l Failure 
analysis analysis analysis analysis 

T-'"' _t_ -"- _t_ 

[ Action taken [ Action taken J Action taken J 
analysis 

Result of 
'----' analysis 

Fig. 3-2 Flow of Quality Assurance Activities in Commercial Production 

8 



Equipment Evaluation Process Flow 

Particle check 
c-v Test -------;_ __ c_ie_aTn_in_g __ __, 

C-V Test 
Temperature check 

Coater : Photoresist Thickness 
Aligner : Distortion check 

Focus check 
Lamp check 

C-V Test 
Temperature check 

Vth Shift---------< 

Particle check----------. 

Particle check _______ --1 

C-V Test 

Oxidation 

Photolithography 

Diffusion 

Ion Implantation 

Al-Si Sputtering 

Passivation 

Process Evaluation 

Wafer : Resistivity, Thickness 
Flatness 
Visual Inspection 

Mask : Defect check (by NJS) 
Pattern Size 

Fig. 3-3 Quality Assurance System for Wafer Production 
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Lead Frame 

Silver Epoxy 

Au-wire 

Epoxy Compound 

Mark Ink 

10 

Main Flow 

Wafer Scribe, 
Break 

Inventory 

Shipping 

Fig. 3-4 Plastic Package Assembly Flowchart 

Check Items 

Inspection 

Die & Wire Inspection 
Pull Test 

Thickness 

Inspection 

Electrical 
characteristics 

External visual 

Temperature Cycle 
Burn-in 
etc. 



Receiving 

Wafer Scribe 
Break (Sampling) 

Tabla 3-1 Example of Shipping Inspection 

Shipping Inspection for Pellet 

No. Process 

1 
Electrical 
characteristics { 1 00%) 

2 Resistance to heat 

3 Bondability 

4 Electrical 
characteristics/ 

5 Temperature cycle 

6 
High temperature 
with bias 

7 Visual inspection 

O: Each lot is inspected for quality assurance. 
D: Specific lot is inspected to 

understand process levels. 

Control point 
Standard condition 

(method) 

Wafer process Determined by product type 

i 
Exposed to high temperature 
for short time 

i 
Wire pull 
Die shear strengh 

i Determined by product types 

i 
-55°C to 125'C (for 30Min. 
at each temperature) 

i 
125'C with Max. rated 
voltage applied 

Wafer process/ 
inspection Microscope 
process 

Shipping Inspection for Plastic package 

Wafer process/ Burn-in 
8 Screening Assembling Determined by product type 

process 

9 Electrical 
i Determined by product type 

characteristics { 1 00%) 

10 Visual inspection { 100%) Assembling 
Visually checked process 

11 Temperature cycle i 
-55'Cto 125'C (for 30 
minutes at each temperature 

Electrical Wafer process/ Determined by product 
12 characteristics/ Assembling 

types/visually checked 
Visual inspection process 

13 High temperature 
t 

125'CwithMax. rated 
with bias voltage applied 

14 Pressure cooking 
Assembling 2 atmospheric {vapor) 
process pressure {at 121 ° C) 

Moisture resistance 
Wafer process/ 85°C, 85% RH with Max. 

15 
{with bias) 

Assembling rated voltage applied 
process 
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3.3 Reliability Testing 

The reliability test includes environmental testing, life testing and mechanical testing. These tests are 
made in accordance with EIAJ-IC-121 as the prime standard, and with MIL-STD-7508/883C and JIS where 
applicable. The way the product is used, the application and the environment in which the product is 
operated are some of the factors taken into consideration when the conditions are set for the reliability test. 
It is important to conduct tests of new products under conditions that simulate how the product is to be used. 
In addition, standard tests are performed. 

Table 3-2 summarizes the reliability test items and the factors associated with defects. Table 3-3 gives 
an example of typical conditions for reliability testing. 

Table 3-2 Reliability Test Items and Factors Associated with Defects 

~ 
c 

j "' > c 
"' c -~ > 0 c: c: '6 ~ . ., 

0 "' .. .. '6 c: " :s 
c ~ .. c: 0 .. .. "' 
-~ 

.. > 0 .c .5 ti; c: 
" iii ·m .c !! ~ :2 ti iii "O "O 

c >< .. " ~ " z 0 .. 
" 0 ::!! iS ::!! ..., 11. en .... en 

High temperature 0 0 0 0 0 0 0 bias 

High temperature 0 0 0 0 0 0 storage 

Low temperature 0 0 storage 

Boil 0 0 0 0 0 0 0 

Temperature cycle 0 0 0 0 0 0 0 

Mechanical shock 0 0 0 

Salt atmosphere 0 0 0 0 
~·· 

Thermal shock 0 0 0 0 0 0 
Vibration variable 0 0 0 frequency 

Vibration constant 
I 0 0 0 frequency 

Lead integrity 0 
f-

Bond strength 0 0 0 
Resistance to 0 0 solvents 

12 



Table 3-3 Typical Conditions for Reliability Test 

Test method 

Test items Reference Purpose of test 

standard 
Test conditions 

EIAJ-IC-121 
Checks resistance to high and 

04 -65°C to 150°C Temperature cycle 
MIL-STD-883C 100 cycles 

low temperatures, and varying 

1010•5 temperatures 

EIAJ-IC-121 

Thermal shock 03 0°C to 100'C Checks resistance to rapid 
MIL-STD-883C 10 cycles temperature changes 

1011·4 

EIAJ-IC-121 
High temperature 15 Ta=150°C Checks resistance to heat when 
storage MIL-STD-883C 1.000 hours exposed to high temperature 

1008·2 

~ 

Low temperature EIAJ-IC-121 Ta= -65°C Checks resistance to cold when (f) 

l!l storage 16 1,000 hours exposed to low temperature 
}§ -~--

c: Checks resistance to long-time Q) 

EIAJ-IC-1 21 E 
Moisture resistance 

Ta=B5°C, 85% RH operation and storage in the 
c: 

17 1,000 hours environment with high relative ~ 
·;; humidity 
c: 

UJ 
JIS-C7021 Checks resistance to corrosion 

Salt atmosphere A-12 35°C, 5% brine through acceleration test 
MIL-STD-202E spray. 48 hours with coastal environment simulated 

1010 atmosphere 

EIAJ-IC-1 21 
2 atmospheric Checks resistance to accelerated 

Pressure cooker 18 
pressures ( 121 °C) humidity changes 
96 hours 

Resista nee to EIAJ-IC-121 260°C, 10 seconds Checks resistance to heat during 
soldering heat 01 (solder bath) soldering 

EIAJ-IC-121 
Freon 

Resistance to 14 Trichloroethylene 
Checks resistance of printed 

solvents Ml L-STD-883C marking to solvent 
2015·4 

10 minutes 

EIAJ-IC-121 
Ta=125°C Checks resistance to electrical 

High temperature 51 (steady operation) stress and thermal stress applied 
1il steady state Ml L-STD-883C 
l!l 1005·4 

1.000 hours for extended time periods 

2 

::i l Moisture resistance EIAJ-IC-1 21 
Ta =85°C, 85% RH Checks resistance to long-time use 

(with bias) 17 
(rated voltage applied) with high relative humidity 
1.000 hours 

(Continue) 
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Typical Conditions for Reliability Test (cont.) 

Test method 

Test items Reference Purpose of test 

standard Test conditions 

EIAJ-IC-1 21 1 00 Hz to 2,000 Hz 
Vibration 10 4 minutes/back and forth Checks resistance to vibration 
variable frequency MIL-STD-883C 4 times each for during transportation or operation 

2007·1 X, Y and Z (at 20G) 

EIAJ-IC-121 60 Hz 20G Vibration 10 Checks resistance to vibration 
fatigue MIL-STD-883C 32 hours each for during transportation or operation 

2005·1 X, Y and Z 

~ EIAJ-IC-1 21 1,500G Checks resistance to shocks 
"' Mechanical shock 3 falls each applied when the product is being l!l 08 
co for X, Y and Z handled, transported or operated 
u --·;:: EIAJ-IC-1 21 Tension 1 .0 kg 
"' .c 11 10 seconds (DIP) u 

"' MIL-STD-883C Tension 0.3 kg 
2 2004·4 1 0 seconds (FP) Checks resistance to forces to 

Lead integrity which the lead is subject 
EIAJ-IC-121 during installation or operation 

11 Bend 90° 
MIL-STD-883C 2 cycles : 42 Alloy 

2004·4 
f--- -----j 

EIAJ-IC-1 21 

Solderability 02 230°C, 5 seconds 

MIL-STD-202E flux used Checks solderability to leads 

208C 

3.4 Defective Product Policy 

S-MOS Systems requests the user to return defective products. It is important to S-MOS that when a problem 
arises it be brought to our attention. Any product information, positive or negative, is valuable data which enables 
us to improve the quality of our product. 

We will make a thorough investigation of the problem with the user's assistance. Where the problem 
occurred, how it developed and any other related information will be reviewed. The product's manufacturing 
process and reliability test data will also be reviewed. 

The Quality Control Department will check all available information for solutions to prevent the problem 
from happening in the future. Quality Control will report the results of the investigation to the user through 
the Sales Department. The Manufacturing Department will be given the report so corrective action can be 
taken as necessary. 

Fig. 3-5 shows that AMA (Returned Material Authorization) process. 
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I 

L -

Manufacturing 
Dept. 

Design 
Dept. 

Manufacturing 
Dept. 

Engineering 
Dept. 

[ Action taken to prevent ] 
the trouble from recurring 

Customer 

(Trouble information/defective product) 

Sales Dept. 

Quality 
Control Dept. 

Engineering 
Dept. 

(Action. result of 
investigation) 

Q uallty Control 
Dept. 

Design Dept. 

~l 

------------------,1 

Sales Dept. 

(Reporting result of investigation) 

Customer 

Trouble occurs 

Detailed investigation 
of the trouble 

Failure analysis, 
study of action 
to take 

Action taken 

Fig. 3-5 Route of Actions against Trouble Occuring outside the Com·pany 
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3.5 Operating Precautions 
S-MOS System's plastic molded CMOS LSI devices are designed and manufactured for trouble free operation 
when used under normal operating conditions. Our products are subjected to stringent electrostatic, mechanical 
strength, and environmental tests for assured reliability. When working with our product the user should observe 
the following precautions: 

( 1 ) Use the product in the range of rated operating voltage, operating temperature,.operating input/output 
voltage and input/output current. If the product is used outside these operating parameters, the user 
may experience high failure rates. 

( 2) Excessive electrical noise applied to the power or input pin of the device could cause it to latch up, 
resulting in malfunction or damage. If this occurs, turn the power off immediately, isolate the problem 
and turn the power on again. 

( 3) Do not expose the product to excessive mechanical vibration, repetitive shock stress, rapid or cyclic 
temperature changes. These factors can cause the wires in the plastic package to break. 

( 4) Although all terminals have electrostatic protection, damage may still occur if very high electrostatic 
potentials are applied. Use of a conductive container or aluminum foil for packaging and transportation 
is recommended. (Untreated plastic containers are NOT recommended.) Use grounded soldering tools 
and test equipment. 

3.6 Solder-reflow Process of Plastic Flat Packages 

During the solder-reflow process, the plastic flat package is exposed to high temperatures (such as 
far-infrared) inside the reflow furnace. Therefore, the following precautions should be observed when 
packages are in the solder-reflow process : 
( 1 ) Maintain the maximum temperature of the resin of the package at 245'C for not more than 10 seconds. 
( 2) Maintain the outer surface of the reflow furnace temperature (resin surface temperature) at the curve 

shown in Fig. 3-6. 
( 3) The resin on plastic flat packages is prone to absorb moisture. Even at room temperature, the amount 

of moisture absorbed increases with time. If a wet package is put in the solder-reflow furnace, the resin 
may crack or the adhesiveness of the resin to the frame may be decreased. 

( 4) Items (1) through (3) are intended as a guideline based on our laboratory experience and are for 
reference only since packages will be stored in different environments and different types of reflow 
furnaces will be used. Thus, it is important that packages be checked for quality atthe solder-reflow process 
before entering mass production. 
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Fig. 3-6 Reflow Furnace Temperature Curve 
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3.7 Package Storage Guidelines 

(1) Packages should be stored in the recommended environment. Maximum storage conditions for temperature 

and humidity are shown in Table 3.6. 

(2) Packages which exceed the storage limits specified in Table 3.6, or which have absorbed too much moisture 

due to high temperature or high humidity, shoulq be baked before the reflow process. The recommended 

procedures for drying the packages are shown in Table 3.7. This drying process will prevent the resin from 

cracking during the reflow process. 

Table 3-6 Maximum Storage Conditions for Surface Mount Component (SMC) 

PLASTIC FLAT PACKAGE & SOP 

Storage Conditions Allowable period 

Before open dry-pack ( :'S 35"C) 6 month 

25°C. 60% 1.5 month 

After open dry-pack 30°C. 80% 12 day 

35°C. 90% 3 day (72 hour) 

PLASTIC PLCC 

Storage Conditions Allowable period 

Before open dry-pack (:'S 35"C) 6 month 

25"C. 60% 2 month 

After open dry-pack 30°C. BO% 12 day 

35°C. 90% 3 day (72 hour) 

Table 3-7 Dryout conditions for SMC 

126°C 160°C 
e 

PLASTIC QFP, SOP 5 hour 2 hour 

PLASTIC PLCC 20 hour B hour 
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4. PACKAGE INFORMATION 

Package Pin Name Package Pin Name 

!Spin FlS-4 

Spin cs 44pin F44-2 

14pin Cl4 
46pin F46 

16pin Cl6 
46pin F46-5 

!Spin ClS 
60pin F60 

20pin C20 
60pin F60-2 

Plastic DIP Plastic QFP 60pin F60-5 
22pin C22 

24pin C24 
SOpin FSO 

28pin C2S 
SOpin FS0-5 

40pin C40 
lOOpin Fl00-5 

42pin C42 
12Spin Fl2S-8 

144pin Fl44-S 

160pin Fl:60-S 

Ceramic QFP 148pin Ll4S 

16pin Hl6 

!Spin Hl8 
14pin Ml4 
16pin Ml6 

20pin H20 Plastic SOP 24pin M24 CERDIP 
I 24pin H24 24pin M24-2 

2Spin H2S 2Spin M2S-2 
40pin H40 

64pin P64 

Ceramic PGA 72pin P72 

132pin Pl32 

2Spin S2S 
Plastic PGA S9pin GS9 

Plastic Shrink DIP 
64pin S64 

2Spin J28 

PLCC 
44pin 144 
6Spin J6S 

Plastic Skinny DIP 24pin N24 
S4pin JS4 

SOT89 3pin Y3 

NOTE: Exact dimensions may vary slightly with use of different assembly lines. 
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Package Dimension Drawings 

Page Code Package Type Page Code Package Type 

21 ca 8-pin DIP 29 F60 60-pin QFP 
C14 14-pin DIP F60-2 60-pin QFP 
C16 16-pin DIP F60-5 60-pin QFP 

C18 18-pin DIP F80 80-pin QFP 

22 C20 20-pin DIP 30 F80-5 80-pin QFP 

C22 22-pin DIP F100-5 100-pin QFP 

C24 24-pin DIP F128-8 128-pin QFP 
C28 28-pin DIP F144-8 144-pin QFP 

23 C40 40-pin DIP 31 F160-8 160-pin QFP 
C42 42-pin DIP 32 L148 148-pin QFP 

24 H16 16-pin CERDIP 33 M14 14-pin SOP 
H18 18-pin CERDIP M16 16-pin SOP 
H20 20-pin CERDIP M24 24-pin SOP 

H24 24-pin CERDIP M24-2 24-pin SOP 

C25 H28 28-pin CERDIP 34 M28-2 28-pin SOP 

H40 40-pin CERDIP 35 P64 64-pin PGA 

26 S28 28-pin Shrink DIP P72 72-pin PGA 
S64 64-pin Shrink DIP P132 132-pin PGA 

27 N24 24-pin Skinny DIP 36 G89 89-pin PGA 

28 F18-4 18-pin QFP 37 J28 28-pin PLCC 
F44-2 44-pin QFP J44 44-pin PLCC 
F46 46-pin QFP J68 68-pin PLCC 
F46-5 46-pin QFP J84 84-pinPLCC 

38 Y3 3-pin SOT89 
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NOTE : Dimensions shown in inches and are derived from their metric equivalents. Please use metric dimensions for 
board layouts. 

26 



1.250Mllt 

1.213 
(30.8) 

r (31.751M"l ., 

l: :: :: ::::::11I 
12 

~il o!9 

II •'.EH 
____.,..__ 0 100:1:0.010 !j Ori. 

: (
0254±0.25) o"! (Q.48±o.!) . d.S 

24-pin Skinny DIP 

unit: inch 
(mm) 

NOTE : Dimensions shown in inches and are derived from their metric equivalents. Please use metric dimensions for 
board layouts. 
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0.504±0.016 
(12.S••.•) 

0.394"""" 
(10.Q±0.2) 

1.031±0.016 
(26.2±0.4) 

0.787±0.004 
(20.0±0.1) 

0.039±0.006 
(1.0±0.15) 

29 

0.055 
(1.4) 

0.014±0.004 
(0.35•~1) 

18-pin aFP lf44-2I . 44-pin QF'P 

unit: inch 
(mm) 

46-pinQFP 

19 

unit: inch 
(mm) 

0.701±0.016 
(17.8±0.4) 

1.008±0.016 
(25.6±0.4) 

0.075 
(1.9) 

unit : inch 
(mm) 

46-pin QFP 

k~ 
.. ... 
~~ 
ci~~~~~~~~~~~~~~~ 

:J 0-12· 
0.059±0.012 
(1.5±0.3) 

0.110 
(2.8) 

unit : inch 
(mm) 

NOTE: Dimensions shown in incheS and are derived from their 'metric equivalents: Please use metric dimensions for 
board layouts. 28 



54 

ID-fj "'-o 
g~ g~ 

1.031±0.016 
(26.2±0.4) 

0.787±0.004 
(20.Q±O.l) 

0.039±0.006 
(l.0±0.15) 

36 

0.014±0.004 
(0.35±0.l) 

60-pin QFP 

46 

!l~ ci.2. 

•o_o.o.o.o.o.o.o.oAopAo.QO.o~ 0-12· 

(02.0l9:t0.012 
.O:to.3) 

~ ,___ 
~; 
"'+' O"-
-N 

1.008±0.016 
(25.6±04) 

0.787±0.004 
(20.0±01) 

d-+r~~~~~~~~~~~~~ 

0.122 
(3.1) 

0.110 
(2.8) 

unit : inch 
(mm) 

60-pin QFP I F80 I 

unit : inch 
(mm) 

65 

45 

64 

0. 701 ±0.016 

(17.8±0.4) 

0.551 ±0.004 
(14.0±01) 

0.031 ±0.006 
(0.8±0.15) 

0.992±0.016 
(25.2±0.4) 

0.787±0.004 
(20.0±0.1) 

31 

30 

16 

0.014±0.006 
(0_35±0.15) 

0.075 
(1.9) 

41 

60-pin QFP 

unit : inch 
(mm) 

80-pin QFP 

25 

0.102 
(2.6) 

unit : inch 
(mm) 

NOTE : Dimensions shown in inches and are derived from their metric equivalents. Please use metric dimensions for 
board layouts. 
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I n2s-sf 

1.008±0.016 
(25.6±0.•) 

0.787±0.004 
(20.Q±O.I 

80-pin QFP 

unit : inch 
(mm) 

128-pin QFP 

unit : inch 
(mm) 

fFl00-5[ 

80 

I F144-sf 

1.008±0.016 
(25.6±0.4) 

0.787±0.004 
(20±0.1) 

1.228:1:0.016 (31.2±0.4) 

51 

100-pin QFP 

0.110 
(2.8) 

unit : inch 
(mm) 

144-pin QFP 

73_+-+-~ 

72 

~ 
~ 
i! . 
~ s ... 

37 

"i 

"' • 
~ 
~ ... 

unit : inch 
(mm) 

NOTE : Dimensions shown in inches and are derived from their metric equivalents. Please use metric dimensions for 
board layouts. 
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IF160-8I 160-pin QFP 

unit : inch 
(mm) 

NOTE : Dimensions shown in inches and are derived from their metric equivalents. Please use metric dimensions for 
board layouts. 

31 



148-pin QFP 

74 

38 

~Iii' ~ PJl o.025±0.004 _II_ 37 o.012±0.004 
g g IN~ (Q.65±0.1) --i~(Q.3Q±0.1) 

~~ ~~; ~?2Wo~,)0" 08 0.051±0.012 

b J i'''"' 
~~ 
o'C 
00 
er- unit : inch 

(mm) 

NOTE : Dimensions shown in inches and are derived from their metric equivalents. Please use metric dimensions for 
board layouts. 
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0.413Max 
(I0.5Max) 

Index 

d 

a.016±0.004 I 
{Q.4±0.1) 

0.610Max 
(15.5Max) 

14-pin SOP 

0.268 

~ -~~(6.8) 
- m~ • O<'> 

8 11°0~16 
--1 1-(0.4) 

unit : inch 
(mm) 

24-pin SOP 

unit : inch 
(mm) 

16 

0.409*~ 
(I0.4±0.2) 

0.610Max 
(15.5Max) 

16-pin SOP 

unit : inch 
(mm) 

24-pin SOP 

unit : inch 
(mm) 

NOTE : Dimensions shown in inches and are derived from their metric equivalents. Please use metric dimensions for 
board layouts. 
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IM28~2/ 

0.713Max 
(18.IMax) 

0.70l±Cl.004 
(17.8±0.1) 

1LlLllJlJLD.JIJLl-5 -~ 

p I 

28-pin SOP 

unit: inch 
(mm) 

NOTE: Dimensions shown in .inches and are derived from their metric equivalents. Please use metric dimensions for 
boerd layouts. 
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( 

00.642±0.008 
(016 3±02) 

00.61Q±0.004 
(015.5±0.l) 

« 
F= 

:p-

•00000000• 
•000000000 
00 00 
00 00 
00 00 
00 00 
00 00 
00 00 
0000000000 
•00000000• 

00.701 ±0.008 

(017 8±02) 
00.650±0004 
(016.5±0.1) 

I== 

~~ 
d 0 
+' • 
-~ 
"'"' ON 
-'O o-

64-pin PGA 

unit : inch 
(mm) 

132-pin PGA 

" "' '° "' g 

unit : inch 
(mm) 

p 

( 
~ 

00.701 ±0.008 
(017 8±02) 

00.650 ±0.004 
(016.5±0.1) 

~;) 
d0 . . 
co"' 
"''"' ON 
-'O o-

72-pin PGA 

unit : inch 
(mm) 

NOTE : Dimensions shown in inches and are derived from their metric equivalents. Please use metric dimensions for 
board layouts. 
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[G89[ 89-pin PGA 
0717•002 

(LJl82~0•) 

v 
l 

ms 
~d ~~ 

VJll ~ ~ il ~,!J~ , 
(2.S4'°l) (j10.46• 0 .. ) g ~ ~; ....- ~ 

M \11®0$$$fHi®8®C& 
l ••••@C!>(i)t><9®®® 
K •• .... •• 
J •• ®® 
H •• •• 

~ 
• ••• • •• 
F ••• • •• 
E •• •• ~g 
D •• ®® 
c ••• ®® .. . 
B ······®®®$~ A ···®······ . 1 2 3 4 s & 1 a 9 io 1112 

unit : inch 
(mm) 

NOTE : D1mens1ons shown in inches and are derived from their metnc equivalents. Please use metric d1mens1ons for 
board layouts. · 
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gs 
dd 
+I +I 
N<D 
~~ 
"'' o~ 

26 

0.490±0.004 
(12.45±0.10) 

0.454±0008 
(11.53±0.20) 

g0257~-J L J 

68 
1 

9 

0.420±0.015 
(10.67±038) 

0.990±0.005 
(25.15 ±0.12) 

0.954±0.008 
(24.23±0.20) 

0.018±0.004 
(0.46±0.10) 

0.920±0.015 
(2337±0.38) 

28-pin PLCC 

18 

11 

0.030±0.002 
(0.76±0.05) 

44 

unit : inch 
(mm) 

68-pin PLCC 

43 

oo~ 

g~ 
oO 
+I +I 
... (>') 

'°" en.; 
o~ 

27 

unit : inch 
(mm) 

11 

44 
1 

6 

0.690±0.005 
( 17.53±012) 

0.620 ±0.015 
(15.75±038) 

1.190±0.005 
(30.23±012) 

1.154±0.008 
(29.31 ±020) 

l.12Q±0.015 
(28.45±0.38) 

44-pin PLCC 

28 

18 

0.030±0.002 
(0-76±0.05) 

54 

unit : inch 
(mm) 

84-pin PLCC 

53 

33 

unit : inch 
(mm) 

NOTE : Dimensions shown in inches and are derived from their metric equivalents. Please use metric dimensions for 
board layouts. 
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_JHZJ±o.00< 
(4.5±0.1) 

0.071M x 
1.8Max 

3-pin SOT89 

unit: inch 
(mm) 

NOTE : Oimensions shown in inches and are derived from their metric equivalents. Please use metric dimensions for 
board lay~. 

38 



5. DEVELOPMENT OF SEMI-CUSTOM CIRCUITS 

5.1 Development of the Mask ROM and the Single Chip Microcomputer ROM 

5.1.1 Mask ROM Customer Code Pattern 
Customer code is entered into the Mask ROM using CAD. The ROM code data should be submitted by 

EPROM or magnetic tape in accordance with the following specifications. The chip enable and the chip select are 
assigned by completing the "Mask ROM Order Sheet" attached to the ROM code data. Consult S-MOS when 

using media other than the EPROM or magnetic tape. 

(1) EPROM Requirements 
(a) Most EPROMs are acceptable. 

(b) The product name of the EPROM must be written on the "Mask ROM Order Sheet'.' 
(c) Submit two sets of EPROM data and data list when placing an order. 

(2) Magnetic Tape Requirements 
(a) Magnetic tape must be compatible with IBM's magnetic tape device: 

• Number of Tracks: 9 
• Magnetic Recording Density: 800 BPI or 1600 BPI 

(The density should be specified on the "Mask ROM Order Sheet'.') 
(b) Magnetic Tape Code: EBCDIC 
(c) Format of the Magnetic Tape: 

• Without tape mark at the head 

• Without label 
• Record Size: 80 byte/record 
• Block Size: 10 records/block 
• Two continuous tape marks at the end of the file 

(d) When writing the ROM code data of multiple chips on a single magnetic tape, there should be one tape 
mark atthe end of each file and two tape marks atthe end of the lastfile. Separate magnetic tapes should 
be used for each semicustom LSI. 

(3) Data Form 
(a) Divide the eight bit code in half; the upper four bits and the lower four bits. Each four bits should be 

converted into a hexadecimal. 

(b) The data form is shown in Fig. 5-1. Data is written on the tape in ASCII hexadecimal code. 
• Record Mark - Colon ":" indicates the beginning of a record. 

• Number of Codes - Number of object codes stored in one record will be indicated in two 
hexidecimal digits. 

• Location Address - The head address for each record should be written in four hexadecimal digits. 
The number should start from 0000 in ascending order. 

• Record Type - Should be in two hexadecimal digits, 01 for the last record and 00 for all others. 
• Code - One eight bit word is written in two hexadecimal digits. 
• Check Sum - The number of codes, the location address, the record type and the codes are 

subtrac,ted in order from the primary value 00. The results are written in two hexadecimal digits. 

• Last Record - Indicated by 00000001 FF RETURN. 

39 



(4) Check Suin ca1culatiori 
The subtraction is made on the assumption that the binary subtracting device is used and borrowing is 

ignored. 
Example: 
The number of codes (10) is subtracted from the 

primary value. 

The upper 8 bits of the location address_ (00) 

is then subtracted. 

The lower 8 bits (00), the record type (00) and 

the code (70) are subtracted in sequence. 

next the code (FE) is subtracted. 

This procedure is repeated until the last code 
is subtracted. 

The check sum will be 66. 

0000 0000 
_:_ )0001 0000 

1111 0000 

1111 0000 
-}oooo 0000 

1111 0000 

1111 0000 
-}0111 1101 

0111 0011 

0111 0011 
- } 1111 1110 

0111 0101 

0111 0101 
- }0010 0000 

0101 0101 

1110 0100 
- }0111 1110 

0110 0110 

(5) ROM Code Revisions 

40 

After the EPROM or magnetic tape has been submitted, ROM code revisions due to a desig·n change will be 

accepted before Mask manufacturing begins only. A revised EPROM or magnetic tape must be submitted 
also. 

: 100000007DFE20C2082E2EOOD9FB76F3C31D2E7E66 
~~~~~ 

RecJd] 
mark 

Number 
of codes 

I cLe -
I 

Record 
type 

Location 
address 

Fig. 5-1 Data Format 

r r 
--- -----Code RETURN 

Check 
sum 



5.1.2 Flow Chart of Mask ROM Development 

CUSTOMER S-MOS SYSTEMS 

[ Project } Contact with technician 
about ROM development 

1 . Put the ROM code on the 
media (EPROM, magnetic 
tape). 

2. Make list of the codes Checking procedure of the media 
3. Complete 'Mask ROM 

Order Sheet' 

Confirm the list and the Make the list and the media for 
media confirmation 

: 
I 

l 
Make the Mask 

: 
I 

j I 
I 

Trial Production of I 
Appraisal and affirmation ceramic sample I 
of the sample I 

I 
1 I 

I l 
I 
L-----"". 

_________ _, 
Trial Production of 
mold sample 

Mass Production 

Delivery of goods 

41 
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Development Routine 

(1) The solid line indicates the standard development procedure. 
(2) The dotted line indicates the procedure at customer's request 

Schedule 

(1) Five weeks (standard)- from list confirmation to ceramic sample 
(2) Six weeks (standard) - from list confirmation to mold sample 
(3) Six weeks (standard) - from sample confirmation to the delivery of goods 

Quantity · [ 

(1) Normally, five ceramic samples are included in the mask charge. 
(2) Normally, less than one hundred mold samples are available with the charge. 

Flow Chart of Single-chip Microcomputer ROM Development (Table 5.1.3) 
(1) Please refer to the "Order of Mask ROM custom code pattern" for making the ROM data (EPROM). 
(2) CS may be omitted by mutual agreement of the customer and S-MOS Systems. 
(3) If S-MOS Systems develops the software, the evaluation instruments for the LCD Panel and its Objective 

System must be prepared by the customer for S-MOS Systems. 



5.1.3 Flow Chart of Single-chip Microcomputer ROM Development 

Make Source 
Program 

CUSTOMER 

Assemble system 
(CP/M) 

r------- .., 
I I 

I EPROM 1 '----------' 
I I 

I + I I I 
I I 
: Evaluation : 
1 Board 1 

l_ _______ J 

*ROM Data (EPROM) 
* Mask Option List 

Data Confirmation 
(EPROM, list) 

Confirmation of function 
characteristics 

Confirmation on evaluation 

Delivery of goods 

S-MOS SYSTEMS 

Data Process 

Mask Production 
Sample Trial Production 
Function Trial Products 

Mass Production 
Trial Products 

(CS) 

Mass Production 
(MP) 

(ES) 

43 



CUSTOMER INTERFACE S-MOS SYSTEMS 

NG 

Examination of 
gate array 

Design Manual for 
gate array 

MSI Cell Library 

Start Developing t----+-------------+----

Logic Design>------+---- Logic Circut 
Drawing 

>------+----Resister 

• Fanout Check 

• Design 

Machine Physical 
,:;:,----+---! Specification i....----1----r'-:-N;;:E:;T~-7\ 

OK 

Development 
Specification 

Information 

~------+-------------+-_,,~Test 

Program 

Gate Array TS• ES 
Trial Goods 

Evaluation Sheet 

Tester 

Note (1) 
OPTION 

Goods Delivery 1------1-------------+-------' 

•Automatic 
Configura­
tion 

·Automatic 
wiring 

NOTE) 1. TS is available upon request. Its packaging form is different from that of mass production. 

44 

2. Since the time for delivery is based on the standard, there may be some small differences 
between the scheduled date and the actual delivery date. 

3. Twenty ESs are included in the cost for development. 



A.MEMORIES 
1988/1989 CMOS 

DATA BOOK 





PF217-03 

SRM2114C2s1L1 

•DESCRIPTION 

CMOS 4K-BIT STATIC RAM 
eLow Supply Current 

•Access Time 250ns/700ns 

e1,024 WordsX4 Bits 

The SRM2114C25/L7 is a 1,024 words x 4 bits asynchronous, static, random access memory on a monolithic 

CMOS chip. Its very low standby current consumption makes it ideal for applications requiring non-volatile 

storage with back-up batteries. The static nature of the memory requires no external clock or refreshing 

circuit. 

Both the input and output ports are TTL compatible ; and the three-state output allows easy expansion of 

memory capacity. These features make the SRM2114C25/L7 usable for widerange of applications from 

microprocessor systems to terminal devices. 

The SRM2114CL1 is a low power variation of SRM2114C25. 

•FEATURES 

eAccess time ·····················250ns (Max)/700ns (Max) 

esingle power supply ·········5V±10%/3 to 5V 

eLow supply current ············Standby : 0.1µA (Typ)/0.1µA (Typ) 

Operation : 14mA (Typ)/9mA (Typ) 

ecompletely static operation 

eTTL compatible inputs and outputs 

e3-state output with wired-OR capability 

eoperation with back-up batteries 

ePackage· ·· · ·· · ·· ·· · ··· ·· · ··· ·· · ···18-pin DIP (plastic) 
24-pin SOP (plastic) 

•BLOCK DIAGRAM 

AO 
Al 
A2 
A3 
A4 
A5 
A6 
A7 
AB 
A9 

R/W 

6 

4 

"' UJ 
Cl 

8 
"' Cl 

~ 

4 MEMORY CELL ARRAY 

64Xl6X4 

16X4 

COLUMN GATE 

4 

1/0 BUFFER 

1/01 1/02 1/03 1/04 

•PIN CONFIGURATION 

• 18-pin DIP 

A6 

AS 

A4 

A3 

AO 

Al 

A2 

CE 
Vss 

•24-pin SOP 

A6 
A5 
A4 

A3 

AO 
Al 
A2 

CE 
Vss 

Voo 

A7 

AB 

A9 

1/01 

1/02 

1/03 

1/04 

R/W 

Voo 
A7 
AB 
A9 
NC 
NC 
NC 
1/01 
1/02 
1/03 
1/04 
R/W 

NC : no connection 

•PIN DESCRIPTION 

AO to A9 Address Input 

R/W Read/Write 

CE Chip Enable 

1/01 to 4 Oata Input/Output 

Voo Power Supply ( +) 

Vss Power Supply ( - ) 

A-1 

I 



•ABSOLUTE MAXIMUM RATINGS (Vss=OV) 

Parameter Symbol Ratings Unit 

Supply voltage Voo -0.5 to 7.0 V 

Input voltage V1 _-_o_._5_t_o_7_._o ________ -+ __ v·-----i 
1/0 voltage V110 -0.5 to Voo+0.3 V 

Power dissipation Po I . 0 W 
1-----------·--+--~·~--r--------·--·-----------r--oC---. 

Operating temperature Topr -40 to 85 [ -10 to 70] 
!----~--------+--~--+----------·-- oc 
.___St_o_ra_g_e_t_e_m_p_er_a_tu_r_e _ __,_ __ T_st_g __ ---+-------· ·-- _ ---·~._-_6_5 __ t._o __ 1_5_0 _________ _,_ ____ ____, 

Soldering temperature and time T,01 260°C, I Os (at lead) 

] : SRM2114CLr 

•RECOMMENDED DC OPERATING CONDITIONS 

Parameter Symbol 

Voo 
Supply voltage t-· 

Vss 

Input voltage 
VIH 

VIL 

•ELECTRICAL CHARACTERISTICS 

9DC Electrical Characteristics 

Parameter Symbol 

Input leakage Current lu 

Standby supply current loos 

Operating supply current looo 

Output leakage current ILO 

High level output voltage 
r----· 

VoH 

Low level output voltage VoL 

* CL=OpF Typ7 Max25 

•Terminal Capacitance 

Parameter Symbol 

Input capacitance C1 

1/0 capacitance Cvo 

•AC Electrical Characteristics 

oRead Cycle 

Parameter Symbol 

Read cycle time IRc 

Address access time I Ace 

CE access time tACE 

CE output set time lcLZ 
t--=-· 

CE output floating tcHZ 

Output hold time toH 

A-2 

SRM2114C2s SRM2114CL7 
r--Min ,-· Typ Max Min Typ Max 

Unit 

I 

4.5 5.0 5.5 3.0 4.5 5.0 
v 

- 0 - 0 ·-

+-· 
2.2 - Voo+0.3 Voo-0.4 - Voo+0.3 v 

-0.3 - 0.8 -0.3 - 0.4 v 

( SRM2114C25······Voo=5V±10%, Vss=OV, Ta=-40 to85:c) 
SRM2114CLr·····Voo=3 to 5V, Vss=OV, Ta= -10 to 70 C 

SRM2114C25 SRM2114CL7 
Unit Conditions Min Typ Max Conditions Min Typ Max 

V1=0 to Voo -1.0 - 1.0 V1=0 to Voo -1.0 - I. 0 µA 

CE=Voo-0.2V - 0.1 5 CE=Voo-0.2V - 0.1 5 µA 

CE= V11I ''1 ooon, 
-

CE=V1L • • - 6 10 - 14 35 mA *CL= IOOpF I =OmAJ:'"c~ - 9 15 0 · 700ns 

Vo=O to Voo -1.0 - 1.0 Vo=O to Voo -1.0 - 1.0 µA 

loH= -1.0mA 2.4 - - loH= -IOOµA Voo-0.2 - - v 
loL=2.0mA - - 0.4 loL = IOOµA - - 0.2 v 

( f=IMHz SRM2114C2s··· .. ·Voo=5V±IO%, Vss=OV, Ta=-40to85:C) 
' SRM2114CL7······Voo=3 to 5V, Vss=OV, Ta= -10 to 70 C 

Conditions Min Typ Max Unit 

V1=0V - - 7 pF 

Vvo=OV - - 10 pF 

( SRM2114C2s······Voo=5V± 10%, Vss=OV, Ta:-40 to 85:C) 
SRM2114CLr···Voo=3 to 5V, Vss=OV, Ta- -10 to 70 C 

Conditions 
SRM2114C25 SRM2114CL1 

Unit 
Min Max Min Max 

250 - 700 - ns 

•1 - 250 - 700 ns 

- 250 - 70.0 ns 

0 - 0 - ns 
•2 

- 120 - 140 ns 

•I 10 - 10 - ns 



o Write Cycle 

Parameter Symbol Conditions 
f--- SRM2114C2s 

Min Max 
5~_1';'121.!_iSi__ 
Min Max 

Unit 

Write cycle time twc 250 - 700 - ns 
1---------------------+--------4 '----+----+------ ---------+----·-----4 

Address setup time lAs 0 - 0 - ns 
i---------------------+--------1 f------+----4--·-----+----- --------

•1 
150 - 420 - ns 

f------ -------+--·-·----+----·--- ----
Write pulse width twp 

t---------------+------+ 
Address hold ti me twR 0 - 0 - ns 

'----+----l-----~----+-------

Input data setup time low 100 280 ns 
~-----+-----+-----+-----l-------' 

Input data hold time toH 0 0 ns 
f--------------+--------+---------------"f-----+--·----+----+----l-------' 

R/W Output floating twHZ •3 - 120 140 

• 1 Test conditions. [( ):SRM2114CL? J 
1 . Input pulse level: 0.8 to 2.2V (Voo-0.4V to 0.4V) 
2 _ tr~tt~10ns 

3 - Output load· I +C ~lOOpF [lncluding_scope and] (C ~100 F) 
• TTL L Jig capacitances L P 

4 . Timing reference level: 1.5V (Voo/2) 

• 3 Test conditions 
I . Input pulse level : 0.8 to 2.2V (Voo -0.4V to 0.4V) 

2 _ tr~tt~1ons 
3 . Test circuit 

Voo 

300Q 

• 2 Test conditions 
I . Input pulse level: 0.8 to 2.2V (Voo-0.4V to 0.4V) 

2. tr=tf=10ns 

3 . Test circuit 

To scope 

~ 

5pF 

[ !!1cluding_ scope and]T 
Jig capacitances 

Vss 

Voo 

6 
SW! 

300Q 

? SW2 

Vss 

o SW1, SW2 are closed when measuring tcHz-

ns 

5 pF 

O $W1 is open, SW2 is closed when measuring Hi-Z-"High" of tcLZ. 

osw1 is closed, SW2 is open when measuring Hi-Z-"Low" of tcLZ. 

[!!1duding. scope and](f 
11g capacitances I j 

Vss Vss 

oSW is set to the Voo side when measuring Hi-Z-"High" and "High" 
-Hi-Z of tow or twHz. 

OSW is set to the Vss side when measuring Hi-Z-+"Low" and "Low"­
Hi-Z of tow or twHz. 

Output turn-on turn-off times 

R/W---{,::~'°"' '" l'.::,' 
l/O Hi-Z "g'"'::"":-------· --l1-o. 1v H;-z 

-=--------~ 

•Timing Chart 

oRead Cycle 

ADDRESS 

Output turn-on turn-off times 

Dout ------4'+<1 v°" 
'-'4'-V~o~<-----""-''+-"" 

* R/W is "High" during read cycle. 

-, 

A-3 

I 



OWrite Cycle 

ADDRESS 

R/W 

Oout 

Din 

•DATA RETENTION CHARACTERISTICS WITH LOW SUPPLY VOLTAGE ( SRM2114C25" 0
"

0 Ta = -40 to 85:c) 
SRM2114Cu······Ta = -10 to 70 C 

Parameter 

Data retention supply voltage 

Data retention supply current 

CE setup time 

CE recovery time 

•tRC: Read cycle time 

Data retention timing 

Voo 

4.5V---

V1H -·---­

VooR-·----cr 

Symbol 
Conditions 

SRM2114C2s[ SRM2114CL7 

VooR V1=0 or Voo. CE=Voo 

looR Voo=2.ov.2s·cj VDo=3.0V,25'C 

tcoR 
----j Refer to the figure below 
tR 

ov ---·-------------·-----------------·---

SRM2114C2s SRM2114CL1 
Unit 

Min Typ Max Min Typ Max 

2.0 - 5.5 2.0 - 5.0 v 
- - 2 - - 2.5 µA 

0 - - 0 - - ns 

• tRC - - !Re* - - ns 

• When retaining data in standby mode, supply voltage can be lowered within a certain range. But read or write cycle 
cannot be performed while the supply voltage is low. 
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•FUNCTIONS 

•Truth Table 

CE 
H 

L 

L 

X: "H" or "l" 

•Reading Data 

R/W 

x 
L 

H 

AO to A9 DATA 1/0 

x Hi-Z 

Stable Input data 

Stable Output data 

Data can be read out if an address is set while CE is "Low", and R/W is "High". 

•Writing Data 

There are the following two ways of writing data into the memory. 

(1) Hold CE "L", set the address, and apply low level pulse to R/W. 

(2) Set the address and apply Low level pulse to CE and R/W. 

MODE 

Unselected 

Write 

Read 

In each case, data from the DATA 110 terminal is latched at the positive transition of "L" pulse of CE or R/W. 

The DATA 110 terminal is in high-impedance state when CE is "H" or R/W is "L'', so competition of data 

driver and memory output can be avoided. 

•standby Mode 

When CE is "H~ SRM2114C2s1Lr is in standby mode and only retains the data. In this mode, DATA 110 terminals 

are in high-impedance state, and all inputs of addresses, R/W, or data can be any "H" or "L". The current 

flowing in the SRM2114C2s1Lr is only leakage current. 

•PACKAGE DIMENSIONS 

18 

0.898MaK 
(22.8MaK) 

0.890•0 ...... 
(22.6•01) 

O.lOQto.010 
(2.54±0.2S) 

10 

0.018±0004 ~i' 
(0.46±0.1) ~; 

24-pin SOP 

unit : inch 
(mm) 

0.300 - 0.355 
(7.62 -9.02) 

I M24-21· 

•Represents model SRM2114M2S1L7 that has the same electrical characteristics as model SRM2114C2S1L1. 

24-pin SOP 

unit : inch 
(mm) 
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•CHARACTERISTICS CURVES 

looo-Ta 
(mA) 

or---+-----+1-<+--+--"~-~---+__, 

201--+-1-+-~1-+--1-+--1 

r-+-~--1---+=-ir--d---+-t--+--tr-+-+-10 l--l--1--+---l-+---l-+--=1 

-40 40 80 (C) 

(V) Ta=2s·c 

2.41--+-+--+-+--+-+--+--1 

2.0l--+--+--+-+--+-+--+--1 

I.61--+-+---+-+---+-+--+--1 

l.2 f---f--+-t--+-+=+-'9)-;-P--1, 
~ 08)-,...,,,=F-+-+-+~+--+---j 

0.4--1-l--+---+-+---+-+---+--1 

(mAl Vo"'~l 
9f--.-~f---J---1--l-!----i-Vllo =4:5~-

-51--+--·+--+---IC--+----+-+-__, 

-41--+-+--+--1-+---l-+--4 

-40 40 SO(C) 

2.01---+---+---+---l--+---1-v--+p~ 

I.6f--+-+--+--+--=1.-'f--+----I 
_.J--f-" 

121--

08 
0.4--l-+-1---+-+--+.__+--+----I 

----·-----------------
loH-VOH 

} r::!'"2s·c ,b,,. 
I" 

-+--j, Voo='SV 1--"-
(mA 

-1 

0 1' 
8 

~ 6 

1"' 
~ 

1" 

-1 

-4 

-2 

5(Vl 

!-------------------+---------------

loL-VoL 
(mA } I2J I 

L1 
L1 

rd 
~ 

Ta=25"C 1--1 [7 Voo"'SV 

0.2 0.4 06 0.8(¥) 

tAcc-Voo 

'"' ) LOAD"'lTTL+lOOpf 

300 r---+--r--+-<-Ta = 2s·c 

250 

200 

"4 

(mA) 

r---+--r---+----+--+--vo. = o.4V ---l 
Voo"'4-5V 

-40 40 80CCl 

IAcE-Voo 
(ns) LOAD=lTTL+lOOpf 

150~ 
TF25'C 

'"' } 

300 

250 

200 

150 

100 

50 
1-

40 

LOAD= I TTL+ I 00pf-­

Voo = 5V 

40 SO(C) 

Ta=25'C (ns) 

150--l-l--+---+-+---+-+--+--1 

150 

100 

50 

03 

ioo r---iDd-4'-....._;;::-tN-+1---+--+-+---1 ioot-.._e-:S:~--1---+-+--+-+---+---I 

+----~N-t------~....,-'_'v_1 _J__5_:3~f--=--+~=:~=--~=--~=-+~=--~=--~=---=---l==H=:,.CL N"1-J.__ 
-

7 (V) 
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PF298-02 

SRM2016C10112 
CMOS 16K-BIT STATIC RAM 

eLow Supply Current 

eAccess Time 100ns/120ns 

e2,048 Words X 8 Bits Asynchronous 
•DESCRIPTION 

The SRM2016C10112 is a 2,048 words x 8 bits asynchronous, static, random access memory on a monolithic 

CMOS chip. Its very low standby power requirement makes it ideal for applications requiring non-volatile 

storage with back-up batteries. The asynchronous and static nature of the memory requires no external 

clock or refreshing circuit. Both the input and output ports are TTL compatible and the 3-state output allows 

easy expansion of memory capacity. 

•FEATURES 
eAccess time ······ ······ ··· ···························SRM2016C10 100ns (Max) 

SRM2016C12 120ns (Max) 

eLow supply current··························· ······standby : 1µA (Typ) 

operation : SRM2016C10 30mA (Typ) 

ecomplete static operation SRM2016C12 25mA (Typ) 

•single power supply .............................. 5v±10% 

•TTL compatible inputs and outputs 

e3-state output with wired-OR capability 

•Non-volatile storage with back-up batteries 

ePackage· · · · ·· ·· · ·· · · ·· · ·· ······ · .. · .. · .. · .. · ·· · .. · ·· ···SRM2016C10112 24-pin DIP (plastic) 

SRM2016M10112 24-pin SOP (plastic) 

SRM2016N10112 24-pin Skinny DIP (plastic) 

•BLOCK DIAGRAM •PIN CONFIGURATION 

I -
AO 

A7 
Yoo l 

A6 AB 

AS A9 
Al 

A4 R/'ii 
A2 

A3 

~ A4 en 

Memory Cell Array 256 

256X8X8 

A3 51' 
A2 AJO 

Al cs 
A5 ~ 

A6 ~ 
AO 1/08 

1/01 1/07 

A7 1/02 1/06 

AS 8X8 1/03 1/05 

A9 Vss 1/04 
AJO Column Gate 

•PIN DESCRIPTION 
cs 

AO to A!O Address Input 

Ol' 
R/'ii 

R/W Read/Write 

OE Output Enable 

cs Chip Select 

1/01 to 8 Data Input/Output 

Voo Power Supply ( + 5V) 

1/01 1/02 1/03 1/04 1/05 1/06 1/07 1/08 Vss Power Supply (OV) 
·-----·----~--------------" 
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•ABSOLUTE MAXIMUM RATINGS 
Parameter Symbol 

Supply voltage Voo 
Input voltage* V1 
Input/output voltage* V110 
Power dissipation Po 
Operating temperature Topr 
Storage temperature Tstg 
Soldering temp. & time T sol 

,v,, V110= -1.0V when pulse width is 50 ns 

•RECOMMENDED OPERATING CONDITIONS 
Parameter Symbol 

Voo 
Supply voltage 

Vss 

V1H 
Input voltage 

V1L 

Conditions 

(Vss=OV) 

Ratings Unit 
-0.5 to 7.0 v 
-0.5 to 7.0 v 

-0.5 to Voo+0.3 v 
1.0 w 

0 to 70 oc 
-65 to 150 oc 

260°C, 1 Os (at lead) -

(Ta=O to 70°C) 

Min Typ Max Unit 

4.5 5.0 5.5 v 
0 0 0 v 

2.2 3.5 Voo+0.3 v 
-0.3* - 0.8 v 

•V1L(Min)= -1.0V when pulse width is 50ns 

•ELECTRICAL CHARACTERISTICS 
eoc Electrical Characteristics (Voo=5V±10%, Vss=OV, Ta=O to 70°C) 

Parameter Symbol Conditions 
SRM2016C10 SRM2016C12 

Unit 
Min Typ* Max Min Typ* Max 

Input leakage current lu Voo=5.5V,V1=0 to Voo -1 - 1 -1 - 1 µA 

Output leakage current ILO CS=V1H, or OE= V1H, V11o=O to Voo -1 1 -I :;: 1 µA 

Operating supply current 
looo CS=V1L. lvo=OmA - 30 60 - 25 50 mA 

10001 V1H=3.5V, V1L =0.6V, l110 =OmA - 16 - - 16 - mA 

Average operating current looA Min. cycle, duty=100%, 111o=OmA - 30 60 - 25 50 mA 

loos CS=V1H - 1.5 3.0 - I. 5 3.0 mA 
Standby supply current 

loos1 CS=Voo-0.2V 1 50 1 50 µA - --

Vol loL=4.0mA - - 0.4 - - 0.4 v 
Output voltage 

VoH loH=-1.0mA 2.4 2.4 v - - - -

• Typical values are for reference, with Voo=5V and Ta=25°C assumed 

•Terminal Capacitance 
Parameter Symbol 

Input capacitance C1 

1/0 capacitance C110 

•AC Electrical Characteristics 
oRead Cycle 

Parameter Symbol 

Read cycle time tRc 

Address access time IACC 

CS access time tAcs 

CS output setup time tcLz 

OE access time toE 

OE output setup time toLZ 

CS output floating tcHZ 

OE output floating toHz 

Output hold time toH 

A-8 

Conditions 

V1=0V 

V11o=OV 

Conditions 

• 1 

•2 
• 1 

•2 

• 1 

(f=1MHz, Ta=25°C) 

Min Typ Max Unit 

- 4 6 pF 
- 6 8 pF 

(Voo=5V±10%, Vss=OV, Ta=O to 70°C) 

SRM2016C_10 SRM2016C12: 
Unit 

Min Max Min Max 

100 - 120 - ns 
- 100 - 120 ns 
- 100 - 120 ns 

10 - 10 - ns 
- 55 - 60 ns 

5 - 10 - ns 

0 40 0 40 ns 
0 40 0 40 ns 

10 - 10 - ns 



OWrlte Cycle 

Parameter Symbol Conditions 

Write cycle time twc 
Chip select time (CS) tcw 
Address enable time tAw 

Address setup time tAs 
Write pulse width twp 

OE output floating to HZ 

R/W output floating twHZ 
Input data setup time tow 
Address hold time twR 

Input data hold time toH 

R/W output setup time tow 

• 1 Test conditions. 
1. Input pulse level: O.BV to 2.2V 
2. tr=lf=10ns 
3. Input/output timing reference level: 1.5V 
4. Output load: lm+CL=100pF 

•3 Test conditions. 
1. Input pulse level: O.BV to 2.2V 
2. lr=lf=10ns 

3. Test circuit 

5pF 

Includes scope T 
and jig capacitances 

Vss 

Voo 

300Q 

Vss 

o SW is set to the Voo side when measuring Hi-z-high and high-Hi-z of 
too or twHz. 

o SW is set to the Vss side when measuring Hi-z-low and low-Hi-z of 
tow or lwHz. 

Output turn-on turn-Off times 

.,. 
•Timing Chart 

L5V~ 
····~ 

O.tv 

oRead cycle I (OE, CS control, R/W=high) 

• 1 

•2 
•3 

• 1 

•3 

(Voo=5V±10%, Vss=OV, Ta=O to 70°C) 

SRM2016C10 SRM2016C12 
Unit 

Min Max Min Max 

100 - 120 -

80 - 85 -

80 - 85 -

0 -- 0 -

65 - 70 -

0 40 0 40 

0 45 0 50 

45 - 50 -

5 - 5 -

0 - 0 -

5 - 10 -

•2 Test conditions. 
1. Input pulse level: O.BV to 2.2V 

2. tr=lf=10ns 
Voo 

! 3. Test circuit Tfd SWl o scope 
300Q 

To output terminal 

lkQ 
5pF 

Includes scope T 
and jig capacitances ? SW2 

Vss Vss 

o Both SWt and SW2 are closed when measuring tCHZ or tOHz. 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

o SW1 is open and fN-12 is c~ ..nan measuring H~z-high of ta.z or to.z. 
o SW1 is closed and fN-12 is open ..nan measuring ~z-low of ta.z or to.z. 

Output turn-on turn-off times 

oRead cycle 2 (R/W control, OE=low, CS=low) 

A-9 

I 



oWrite cycle 1 (R/W control, OE= low) O Write cycle 2 (R/W control) 

OWrite cycle 3 (CS control, OE=low) 

•DATA RETENTION CHARACTERISTICS WITH LOW VOLTAGE POWER SUPPLY 

Parameter 

Data retention supply voltage 

Data retention current 

Chip select data hold time 

Operation recovery time 

t•c : read cycle time 

Data retention timing 

Symbol Conditions 

VooR CS;;;:VooR-0.2V 

looR Voo=3.0V, cs;;;:2.sv 
tcoR 

tR 
Refer to the figure below. 

Data retention mode 

VooR;;,2.0V 

Min Typ 

2.0 -

- -

0 -

!Re* -

(Ta=O to 70°C) 

Max Unit 

5.5 v 
25 µA 

- ns 
- ns 

Note: When retaining data in standby mode, supply voltage can be lowered within a certain range. Read or write cycle cannot 
be performed while the supply voltage is low. 

•FUNCTIONS 

•Truth Table 

cs 
H 

t---
L 

L 

L 

OE 

-

L 

H 

L 

X: "H" or "L" -: "H", "L" or "Hi 

•Reading Data 

R/W 
-

H 

L 

L 

AO to A10 DATA 1/0 Mode loo 
- Hi-Z Unselected loos, loos1 

Stable Output data Read looo 

Stable Input data Write looo 

Stable Input data Write looo 

Data can be read out if an address is set while CS and OE are held low, and R/W is held high. 
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•Writing Data 

There are the following three ways of writing data into the memory. 

(1) Hold CS low, set the address, and apply a low pulse to R/W. 

(2) Hold R/W low, set the address, and apply a low pulse to CS. 

(3) Set the address, then apply low pulses to both CS and R/W. 

In each case, data from the DATA 1/0 terminal is fetched into the SRM2016C10112 at the last transition of 

a section in which both CS and R/W are low. Because the DATA 1/0 terminal is in high-impedance state 

when CS or OE is high, or R/W is low, contention of the data driver on the bus and memory output is 
avoided. 

•Standby Mode 

When CS is high, SRM2016C10/12 is in the stand-by mode and only retains the data. At this time the DATA 

1/0 terminal is in high-impedance state and input of an address, R/W signal, or data is prohibited. When 

CS is above Voo-0.2V,current flowing within the SRM2016C10112 chip is only that in the high-resistance 

portion of the memory cells and leakage current. 

•PACKAGE DIMENSIONS 

0.610Max 
(IS.5Max) 

0.050 
(1.27) 

0.016±0.006®~ 

(0.4±0.15) g~ 

rn 
0.100±0.010 0.018±0.002 'i: ~ 
(2.54±0.25) {0.46±0.05) ~; 

24-pin SOP 

unit : inch 
(mm) 

0 

0.600 
(1524) 

~---t\~_010~!~ 
~-001) 

0.608-0.655 
(15.44-16.64) 

IN241 *2 

I" ,ji'ig~~:., I 1.213 • 
(30.8) 

~:: :: :::::: ::1!1 
' " 

24-pin DIP 

unit : inch 
(mm) 

24-pin Skinny DIP 

unit : inch 
(mm) 

• 1 Represents model SRM2016M10112 that has the same electrical characteristics as model SRM2016C10112. 
* 2 Represents model SRM2016N10112 that has the same electrical characteristics as model SRM2016C10112. 
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•CHARACTERISTICS CURVES 

looo-Ta 
(mA) 

60 Voo-5.SV 
CS=0.8V 

40 

20 

0 
0 20 40 60 ('C) 

0 20 40 60 ('C) 

VooT4.5V 
1---+-+--t--+---fCL = IOOpFf----1 

1.21---+--+--+--+--+--+--+--< 

0.81---t--+--+--+--l---+-+--i 

20 40 60 ('C) 
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looo-Voo 
(mA) 

60 
Ta=25"C 

CS=O.BV L 
40 

20 

v 
0 

3 4 (V) 

(µA) 

(mA) 

601---+--+--+--+--+---+--+--<I 

40 ..... 

201---+-+--+--+--l---t--+--tl 

Voo=S.SV 

o 1---+--+--+--+---t-r, ~.f5'C t--

80 120 160 200 (ns) 

I <mA>N 

1.5 l---t-=-r,--"'2""5'C~--t--1---+-+---t -15 ~ 
CS"Voo-0.2V ~ 

Voo=4.5V 
Ta=25'C j--

i.o t---+--+-t---+---+---117".L..-r--; -10 t---+---+---1~ ...... +--+---+-+---1 

L 1_ 
0.5 t---t---1--+---+-,,,,.Ll'-lv--+--+---! _ 5 t---+--+-+---t-:S: __ +--+---t 

/ I\ 

o'--~l..---"l=-~'---'---'--1.-'---'---' o~~~~~~~Ll.-..'SJ~~~ 
0 2 4 6 (V) 

Normalized tAcc·tAcs·toE-Voo 

Ta=15'C 
1---+-+--t--+---tc, = IOOpF j--

1.2 l---t--+--t--+--1---t--+---t 

1.0 ~-+--+-+t'...-""!.,--+--+-+---1 
~ 

0.8 l---t--+--t--t--1---t--+---t 

4 (V) 

5 (V) 

(mA) T 
301---+-+--+--+---+~~~~~~v I-

)..-1 
201---+-+--+--+--~J---b.,C:.+---I 

L 101---+--....-1-+~-...... --i---+--+---+----< 

z O'"'--'---'---'--'--'---'---'---' 
0 0.25 0.5 0.75 (V) 



PF299-02 

SRM2017C10112 
CMOS 16K-BIT STATIC RAM 

eLow Supply Current 

eAccess Time 100ns/120ns 

e2,048 Words X 8 Bits Asynchronous 
•DESCRIPTION 

The SRM2017C10112 is a 2,048 words x 8 bits asynchronous, static, random access memory on a monolithic 

CMOS chip. Its very low standby power requirement makes it ideal for applications requiring non-volatile 

storage with back-up batteries. The asynchronous and static nature of the memory requires no external 

clock or refreshing circuit. Both the input and output ports are TTL compatible and the 3-state output allows 

easy expansion of memory capacity. 

•FEATURES 

eAccess time ··· ······ ··· ··· · ·· ··· · ·· ··· ··· ··· ··· ··· · ··SRM2017C10 100ns (Max) 

SRM2017C12 120ns (Max) 

eLow supply current ··· ··· ···························standby : 1µA (Typ) 

operation : SRM2017C10 30mA (Typ) 

ecomplete static operation SRM2017C12 25mA (Typ) 

esingle power supply ······························5V±10% 

eTTL compatible inputs and outputs 

e3-state output with wired-OR capability 

eNon-volatile storage with back-up batteries 

ePackage· · · · · · · · · · · · · · · · · · · · · · · · · · · · ·· · · · · · · · · · · · · · · · · · · SRM2017C10112 24-pin DIP (plastic) 
SRM2017M10112 24-pin SOP (plastic) 
SRM2017N10112 24-pin Skinny DIP (plastic) 

•BLOCK DIAGRAM •PIN CONFIGURATION 

A7 
AO A6 
Al 

A5 
A2 Memory Cell Array 

A4 
A3 256X8X8 A3 
A4 

A2 
A5 

A6 
Al 

A7 8XB AO 

AB 1/01 

A9 Column Gate 
1/02 

A!O 1/03 
Vss 

CE! B •PIN DESCRIPTION 
CE2 

AO to AIO Address Input 

R/W Read/Write 

R/W m: Chip Enable I 

m Chip Enable 2 

Yoo 

AB 

A9 

R/W 

CE! 

AlO 

CE2 

1/08 

1/07 

1/06 

1/05 

1/04 

1/01 to 8 Data Input/Output 

Voe Power Supply ( + 5V) 

1/011/021/031/041/051/061/071/08 Vss Power Supply (OV) 
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•ABSOLUTE MAXIMUM RATINGS 
Parameter Symbol 

Supply voltage Voo 
Input voltage• v, 
Input/output voltage* V110 
Power dissipation Po 
Operating temperature Topr 
Storage temperature Tstg 

Soldering temp. & time Tsol 

•V~ V"°= -1.0V when pulse width is 50 ns 
•RECOMMENDED OPERATING CONDITIONS 

Parameter Symbol 

Supply voltage 
Voo 

Vss 

Input voltage 
V1H 
V1L 

•V1L(Min )= -1.0V when pulse width is 50ns 

Conditions 

' ~,- ' " 

Ratings Unit 
-0.5 to 7 .0 v 
-0.5 to 7 .0 v 

-0.5 to Voo+0.3 v 
1.0 w 

0 to 70 oc 
-65 to 150 oc 

260°C, 1 Os {at lead) -

(Ta=O to 70°C) 

Min Typ Max Unit 

4.5 ' 5.0 5.5 v 
0 0 0 v 

2.2 3.5 Voo+0.3 v 
-0.3* - 0.8 v 

•ELECTRICAL CHARACTERISTICS 
eoc Electrical Characteristics <Voo=5V±10%, Vss=OV, Ta=O to 70°C) 

Parameter Symbol Conditions 

input ieakage current lu Voo=5.5V, V1=0 to Voo 

Output leakage current ko CEI or CE2=V1H. V1 o=O to Voo 

looo CE2='V1L. lvo=OmA 
Operating supply current 

10001 V1H=3.5V, V1L =0.6V, l11o=OmA 

Average operating current looA Min. cycle, duty=100%, lvo=OmA 

loos CE2=V1H 
Standby supply current 

loost CE2=Voo-0.2V 

VoL loL=4.0mA 
Output voltage 

VOH loH= -1.0mA 

•Typical values are for reference, with Voo=5V and Ta=25°C assumed. 

eTerminal Cspacltance 

Parameter Symbol 

Input capacitance c, 
1/0 capacitance C110 

eAC Electrical Characteristics 

ORead Cycle 

Parameter Symbol 

Read cycle time tRC 

Address access time tAcc 

CEI access time tACEI 

CE2 access time tACE2 

CEI output setup time tcLZI 

CE1 output floating tcHZI 

CE2 output setup time tcLZ2 

CE2 output floating tcHZ2 

Output hold time toH 
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Conditions 

V1=0V 

Vvo=OV 

Conditions 

• 1 

•2 

•I 

SRM2017C10 SRM2017C12 
Unit 

Min Typ* Max Min Typ* Max 

-I - 1 -I - 1 µA 

-I - 1 ,...1 -· I µA 

~ 30 60 - 25 50 mA 
- 16 - - 16 - mA 
- 30 60 - 25 50 mA 
- 1.5 3.0 - 1.5 3.0 mA 

- 1 50 - 1 50 µA 

- - 0.4 - - 0.4 v 
2.4 - - 2.4 - - v 

(f=IMHz, Ta=25°C) 

Min Typ Max Unit 

- 4 6 pF 

- 6 8 pF 

(Voo=5V± 10%, Vss=OV, Ta=O to 70°C) 

SRM2017C10 SRM2017C12 

Min Max Min Max 
Unit 

100 - 120 - ns 

- 100 - 120 ns 

- 55 - 55 ns 

- 100 - 120 ns 

10 - 10 - ns 

0 40 0 40 ns 

10 - 10 - ns 

0 40 0 40 ns 

10 - 10 - ns 



oWrite Cycle (Voo=5V±10%, Vss=OV, Ta=O to 70°C) 

SRM2017C10 
···-- -··--

SRM2017C12 
-·----- _ __:_c_ Symbol Conditions Parameter Unit 

_'t.lri!e cycle time 

---~_ip~IE!~tirr1_ejf E 1) _ 

twc 
·- ····-

tcw1 

~ip selec;t t~me (CE2) ... ___ tc_1V2_ __ 

Address enable time tAw 
i---··---·-- ------+----···. 

Addr~~2~tup tim~---1 ____ t_A_s ___ _ 

1-Writ13 puls~w_i~!_h_ __ -+-_l_l'/f' __ . 
Input data setup time tow 

Address hold time twR 

Input data hold time toH 

,.__R_/W __ ou_t~p_u_t_s_e_tu~p_ti_m_e_+-__ tolV___ 

R/W output floati~ twHz 

• 1 Test conditions. 
1. Input pulse level: 0.8V to 2.2V 
2. tr=lf=1Dns 

3. Input/output timing reference level: 1.5V 

4. Output load: Im.+ Cc= 1DOpF 

• 3 Test conditions. 
1. Input pulse level: 0.8V to 2.2V 

2. tr=tf=1Dns 

3. Test circuit 

,!), 

To ou.tput terminal tE SW 

lkQ 
5 pF 

Includes scope T 
and jig capacitances 

Vss 

Voo 

~300Q 

Vss 

o SW is set to the Voo side when measuring Hi-z-high and high-Hi-z of 

tcm or twHz. 
o SW is set to the Vss side when measuring Hi-z-low and low-Hi-z of 

tcm or twHz. 

Output turn-on turn-off times 

8Timing Chart 

O Read cycle 1 (CE control) 

• 1 

•3 

•2 

Min Max 

100 

80 

80 

80 

0 

65 

45 

5 

0 

5 

0 

Test conditions. 
1. Input pulse level: 

2. tr=tf=lOns 

3. Test circuit 

-
-

-

-

-
-

-

-
-

45 

0.8V to 2.2V 

To scope 
~ 

5pF 

Includes 'scope T 
and jig capacitances 

Vss 

Min Max 

120 

85 

85 

85 

0 

70 

50 

5 

0 

10 

0 

-
-

-
-

-
-

-
-
-
-
50 

Voo 
!, 

SW! 

300Q 

1 SW2 

Vss 
o Both SWI and SW2 are closed when measuring tcHZ or tOHZ. 

o SM ~ open and &N2 ~ closed w!1en measuing Hi-z-lligh of ta.z cw tru. 
o SM ~ closed and &N2 ~ open w!1en measurirg H~z.Jow of ta.z cw tru. 

Output turn-on turn-off times 

CE! orCE2~L5V -

~s-"H" 
1/0~ 

oRead cycle 2 (R/Wcontrol, CE1=CE2=1ow) 

R/W 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

Dout ~~~~~-'O_Hl=:== 
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o Write cycle I (CE control) o Write cycle 2 (R/W control) 

•DATA RETENTION CHARACTERISTICS WITH LOW SUPPLY VOLTAGE 

Parameter Symbol Conditions 

Data retention supply voltage VooR CE2;s;;Voor0.2V 

Data retention current looR Voo=3. OV, CE2;;;;2. 8V 

Chip select data hold time tcofi 
Operation recovery time tR 

Refer to the figure below. 

• he : read cycle time 

Data retention timing 

Data retention mode 

Yoo -----.J 4.5V VooR~2.0V 4.5V 

1,:::L___ 
Gn;i;Voo.-o.2v ,... 2 . 2v~ 

Min 

2.0 
-

0 

tRc* 

Typ 

-
-
-

-

(Ta=O to 70°C) 

Max Unit 

5.5 v 
25 µA 

- ns 

- ns 

Note: When retaining data in the stand-by mode, supply voltage can be lowered within a certain range. Read or write 

cycle cannot be performed while the supply voltage is low. 

•FUNCTIONS 

•Truth Table 

CE! 

-

H 

l 
l 

CE2 R/W 

H -

l x 
l H 

l l 

X: "H" or "L" -: "H", "L" or "Hi-Z" 

•Reading Data 

AO to AIO DATA 1/0 Mode 

- Hi-Z Unselected 

x Hi-Z Unselected 

Stable Output data Read 

Stable Input data Write 

Data can be read out if an address is set while CE1 is held low, and R/W is held high. 
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•Writing Data 

There are the following three ways of writing data into the memory. 

(1) Hold CE1 and CE2 low, set the address, and apply a low pulse to R!W. 

(2) Hold RIW low and hold CE1 or CE2 low, set the address, and apply a low pulse to CE2 or CE1. 

(3) Set the address, then apply low pulses to CE1, CE2, and R/W. 

In each case, data from the DATA 1/0 terminal is fetched into the SRM2017C10112 at the last transition of a 

section in which CE1, CE2, and R/W are low. Because the DATA 1/0 terminal is in high-impedance state 

when both CE1 and CE2 are high or R/W is low, competition of data driver and memory output is avoided. 

•Standby Mode 

When CE2 is high, SRM2017C10112 is in the stand-by mode and only retains the data. At this time the DATA 

1/0 terminal is in high-impedance state and input of an address, R/W signal, or data is prohibited. When CE2 

is above Voo-0.2V,current flowing within the SRM2017C10112 chip is only that in the high-resistance portion 

of the memory cells and leakage current. 

•PACKAGE DIMENSIONS 

unit : inch 
(mm) 

0.600 
(15.24) 

0.608-0.655 
(15.44-16.64) 

I.. ,Ji'i~:'.::., ·1 1.213 
(30.8) 

~:::: :::::: ::1R 
l 12 

24-pin DIP 

unit : inch 
(mm) 

24-pin Skinny DIP 

unit : inch 
(mm) 

• 1 Represents model SRM2017M10112 that has the same electrical characteristics as model SRM2017C10112• 

•2 Represents model SRM2017N10112 that has the same electrical characteristics as model SRM2017C10112. 
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•CHARACTERISTICS CURVES 

loco-Ta 
CmAl v~=s1v 

601---+----ll---+---t--t-ID=0.8V-1 

201---+--l---+----l--+----l-+----1 

0.1~~~ 
0 20 40 60 ("Cl 

Normalized tAcc·tACEl ·tAcE2-Ta 

V~o=4.~V 
1---+--+-+--+-+--Q•lOO~-i 

l.21---+----ll---+----11---+----ll--+----I 

0.8 t---+----11---+---ll---+---ll---+----I 

0 20 40 60 ("C) 

A-18 

C111A) Tal=25~ 
60l-CE2,,.o.8v--t~+--+-+---+----I 

201---+--!--,~k".'.'.F---+----ll---+----I-~ y 
4 (V) 

(µA) rI:.251 T 
1.5 f-CEl!;oVoo-0.2V--fl---+----l-+----1 

1'l 
1.0 l---+----+---+-1---+-...d-lvf-+-+---I 

I 0.5 t--+---+---+-lL--+-177"--l-+---l---1 

-Y L 
4 (V) 

Normalized tAcc 0 tAcE1 ·tAcE2-Voo 

r!=25°h 
,__-+--t---+--t---+--CL = lOOpF -i 

0.8 l---+--1---+--l---+--l---+----i 

4 5 6 (V) 

(mA) ·r Voo=5.5V 

601---+--l---+--h--+--Ta=25°C ---1 

201---+-+--+-+--+-+--+----I 

120 160 200 (ns) 

(mA) Joo=4~5V 
-30t---+--t---+--t---+--Ta=25"C -

-201---+--l---+--l---+---ll---+----i 

t--r..... 
~ -101---+--l---+-...... l---+----ll---+----I 

o~~~.__IS]..__,.____.C-,--,' 
2 3 4 5(V) 

(mA) 
Voo=4.5V 

30J-Ta=25"C -+---+-+---+-+---! 

~ 
0o 0.25 (V) 0.5 0.75 



PF300-02 

SRM2018C10112 
CMOS 16K-BIT STATIC RAM 

eLow Supply Current 

eAccess Time 100ns/120ns 
e2,048 Words X 8 Bits Asynchronous 

•DESCRIPTION 

The SRM2018C10112 is a 2,048 words x 8 bits asynchronous, static, random access memory on a monolithic 

CMOS chip. Its very low standby power requirement makes it ideal for applications requiring non-volatile 

storage with back-up batteries. The asynchronous and static nature of the memory requires no external 

clock or refreshing circuit. Both the input and output ports are TTL compatible and the 3-state output allows 

easy expansion of memory capacity. 

•FEATURES 

eAccess time ······ ······ ················ ····· ·········SRM2018C10 100ns (Max) 

SRM2018C12 120ns (Max) 

eLow supply current ·································standby : 1µA (Typ) 

operation : SRM2018C10 30mA (Typ) 

•complete static operation SRM2018C12 25mA (Typ) 

esingle power supply .............................. 5V±10% 

eTTL compatible inputs and outputs 

e3-state output with wired-OR capability 

eNon-volatile storage with back-up batteries 

ePackage················································SRM2018C10112 24-pin DIP (plastic) 

•BLOCK DIAGRAM 

AO 

Al 

A2 

A3 

A4 

A5 

A6 

A7 

AB 

A9 

AIO 

SRM2018M10112 24-pin SOP (plastic) 

SRM2018N10112 24-_pin Skinny DIP (plastic) 

•PIN CONFIGURATION 

Memory Cell Array 

256xaxs 

BxB 

Column Gate 

Voo 

AB 

A9 

R/W 
CE! 

AIO 

m 
1/08 
1/07 
1/06 
1/05 

A7 

A6 

A5 

A4 

A3 

A2 

Al 

AO 

1/01 
1/02 
1/03 

Vss ~-----·1/04 

R/W 

•PIN DESCRIPTION 

AO to AlO Address Input 

R/W Read/Write 

m 
m 
1/01 to 8 

Chip Enable I 

Chip Enable 2 

Data Input/Output 

Voo Power Supply ( + SV) 

Vss Power Supply (OV) 
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•ABSOLUTE MAXIMUM RATINGS 
Parameter Symbol 

Supply voltage Voo 
Input voltage• V1 
Input/output voltage• V110 
Power dissipation Po 
Operating temperature Topr 

Storage temperature Tstg 

Soldering temp. & time Tsol 

•V1, V110= -1.0V when pulse width is 50ns 

•RECOMMENDED OPERATING CONDITIONS 
Parameter Symbol 

Voo 
Supply voltage 

Vss 

Input voltage 
V1H 

V1L 

Conditions 

(Vss='OV) 

Ratings Unit 

-0.5 to 7 .0 v 
-0.5 to 7 .0 v 

-0.5 to Voo+0.3 v 
1.0 w 

0 to 70 ·c 
-65 to 150 ·c 

260'C, I Os (at lead) -

(Ta=O to 70'C) 

Min Typ Max Unit 

4.5 5.0 5.5 v 
0 0 0 v 

2.2 3.5 Voo+0.3 v 
-0.3* - 0.8 v 

•V1L(Min )= -1.0V when pulse width is sons 
•ELECTRICAL CHARACTERISTICS 
eoc Electrical Characteristics (Voo=5V±l0%, Vss=OV, Ta=O to 70'C) 

Parameter Symbol Conditions 
SRM2018C10 SRM2018C12 

Unit 
Min Typ 11 Max Min Typ1 Max 

Input leakage current lu Voo=5.5V, V1=0 to Voo -I - I -I - I µA 

Output leakage current ILO CEI or CE2=V1H. V11o=O to Voo -1 - I -I - I µA 

looo CEI and CE2=V1L. l11o=OmA - 30 60 - 25 50 mA 
Operating supply current 

10001 V1H=3.5V, V1L =0.6V, l11o=OmA - 16 - - 16 - mA 

Average operating current looA Min. cycle, duty= 100%, l11o=OmA - 30 60 - 25 50 mA 

loos CEI or CE2=V1H - 1.5 8.0 - 1.5 8.0 mA 
Standby supply current 

loos1 CEI or CE2=Voo-0.2V* 2 I 50 - I 50 µA -

1--- VoL loL=4.0mA - - 0.4 - - 0.4 v 
Output voltage 

VoH loH= -1.0mA 2.4 - - 2.4 - - v 
•1 Typical values are for reference, with Voo=5V and Ta=25°C assumed. 
•2 00 =Voo-0.2V and CE2=0.2V or Voo-0.2V, CE2=Voo-0.2V and CE1 =0.2V or Voo-0.2V 

•Terminal Capacitance 
Parameter Symbol 

Input capacitance C1 

1/0 capacitance C110 

•AC Electrlcal Characteristics 
o Read Cycle 

Parameter Symbol 

Read cycle time tRc 

Address access time tACC 

CEI access time tACE1 

CE2 access time tACE2 

CEI output setup time tcLZ1 

CEI output floating tcHZ1 

CE2 output setup time tcLZ2 

CE2 output floating tCHZ2 

Output hold time toH 

A-20 

Conditions 

V1=0V 

V11o=OV 

Conditions 

• 1 

•2 

• 1 

(f=IMHz, Ta=25'C) 

Min Typ Max Unit 

- 4 6 pf 

- 6 8 pf 

(Voo=5V±IO%, Vss=OV, Ta=O to 70'C) 

SRM2018C10 SRM2018C12 
Unit 

Min Max Min Max 

100 - 120 - ns 

- 100 - 120 ns 

- 100 - 120 ns 

- 100 - 120 ns 

10 - 10 - ns 

0 40 0 40 ns 

10 - 10 - ns 

0 40 0 40 ns 

10 - 10 - ns 



OWrlte Cycle (Voo=5V±10%, Vss=OV, Ta=O to 70'C) 

Parameter Symbol Conditions 
SRM2018C10 SRM2018C12 

Unit 

Write cycle time twc 

Chip select time (CEl) tcw1 

Chip select time (CE2) tcw2 

Address enable time tAw 

Address setup time tAS 

Write pulse width twp 

Input data setup time tow 

Address hold time twR 

Input data hold time toH 

R/W output setup time tow 

R/W output floating twHZ 

• 1 Test conditions. 
1. Input pulse level: O.BV to 2.2V 
2. tr=tf=10ns 
3. Input/output timing reference level: 1.5V 
4. Output loed: lrrL+CL=100pF 

•3 Test conditions. 
1. Input pulse level : 0.8V to 2.2V 

2. tr=tf=10ns 

3. Test circuit 

5 pF 

Includes scope T 
and jig capacitances 

Vss 

--1 

- . 

Voo 

3000 

Vss 

o SW is set to the Voo side when measuring Hi-z-high and high-Hi-z of 
tcm or twHz. 

•1 

•3 

Min Max Min Max 

100 - 120 -

80 - 85 -

80 - 85 -

80 - 85 -
f---,----1-

0 - 0 -

65 - 70 -

45 - 50 -

f----
5 - 5 -

0 - 0 -

5 - 10 -

0 45 0 50 

•2 Test conditions. 
1. Input pulse level: O.BV to 2.2V Voo 
2. tr=tf=10ns ! 
3. Test circuit Ttciscope SW! 

3000 
To output terminal 

lkO 
5pF 

Includes scope T 
and jig capacitances { SW2 

Vss Vss 

o Both SW1 and SW2 are closed when measuring tcHz or toHZ. 

o &N1 is open and SW2 is closed >M-en measuing Hi-z-lligh of ta..z or tell 

o SM is closed and SW2 is open ..i...n measuring H~z-low of ta..z or tell 

Output turn-on turn-off times 

1.5v,V---

~"-' 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

o SW is set to the Vss side when measuring Hi-z-low and low-Hi-z of 
ta.v or twHz. 

~l-5V 

9utput turn-on turn-off times 

R/W--{1
'' 

l~i 
l/Q Hi z 8:i~ 

•Timing Chart 

oRead cycle 

------t.c-------
----~ -------

ADDRESS -----' 

Dout 
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o Write cycle 

R/W 

Dout 
tor"'"'I 

Din xxxxx 

•DATA RETENTION CHARACTERISTICS WITH LOW VOLTAGE POWER SUPPLY 

Parameter Symbol Conditions Min 

Data retention supply voltage VooR CE1 or CE2;;:;VooR-0.2V 2.0 

Data retention current looR Voo=3.0V, CE! or CE2<:2.BV*2 -
Chip select data hold time tcoR 0 
Operation recovery time tR 

Refer to the figure below. 
tRc* 1 

• 1 he : read cycle time 
•2 CE1'1;2.8V and CE2'1;2.8Vor CE2;;>Q.2V, CE2'1;2.8V and CE1'1;2.8V or CE1;;>0.2V 

Data retention timing 

Data retention mode -

Voo -----,J 4.5V VooR~2.0V 4.5V 

____tico• 1.:::L___ 
CTI orW zzu2.2v'- W orCE"2;>;VooR-0.2V/2.2vl'\S'S:S" 

Typ 
-

-

-

-

(Ta -o to 70°C) -
Max Unit 

5.5 v 
25 µA 
- ns 
- ns 

Note: When retaining data in the stand-by mode, supply voltage can be lowered within a certain range. Read or write 

cycle cannot be performed while the supply voltage is low. 

•FUNCTIONS 

•Truth Table 

CE1 

H 

x 
L 
L 

CE2 

x 
H 

L 

L 

X: "H" or "L", -: "H", "L" or "Hi-Z" 

•Reading Data 

R/W 

-
-
H 

L 

AO to A10 DATA 1/0 Mode loo 

- Hi-Z Unselected loos, loos1 

- Hi-Z Unselected loos, loos1 

Stable Output data Read looo 

Stable Input data Write looo 

Data can be read out if an address is set while CE1 and CE2 are held low and RIW is held high. 
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•Writing Data 

There are the following three ways of writing data into the memory. 

(1) Hold CE1 and CE2 low, set the address, and apply a low pulse to R/W. 

(2) Hold R/W low and hold CE1 or CE2 low, set the address, and apply a low pulse to CE2 or CE1. 

(3) Set the address, then apply low pulses to CE1, CE2, and R/W. 

In each case, data from the DATA 1/0 terminal is fetched into the SRM2018C10/12 at the last transition of 

a section in which CE1, CE2, and R/W are low. Because the DATA 1/0 terminal is in high-impedance state 

when both CE1 and CE2 are high or R/W is low, competition of data driver and memory output is avoided. 

•standby Mode 

When CE1 or CE2 is high, SRM2018C10112 is in the stand-by mode and only retains the data. At this time the 

DAT A 1/0 terminal is in a high-impedance state and input of an address, R/W signal, or data is prohibited. 

When CE1 or CE2 is above Voo-0.2V,*current flowing within the SRM2018C10;12 chip is only that in the 

high-resistance portion of the memory cells and leakage current. 

•PACKAGE DIMENSIONS 

0.610Ma~ 
(15.5Ma~) 

8 g~ 
O,lOQ±o.010 0.018±0.001 ';: ~ 
(2.54±0.25) (Q.46±005) OM 

~ct 
0 

• CE1 =Voo-0.2V and CE2=0.2V or Voo-0.2V 
CE2=Voo-0.2V and CE1 =0.2V or Voo-0.2V 

0.600 
(15.24) 

0.608-0.655 
(15.44-16.64) 

24·pin DIP 

unit : inch 
(mm) 

24·pin SOP I j ~ * 
2 

1250
"" 

r "':;;:"' ·1 

L::: ::::::::a 
24·pin Skinny DIP 

unit : inch 
(mm) 

1 " 

unit : inch 
(mm) 

• 1 Represents model SRM2018M10112 that has the same electrical characteristics as model SRM2018C10112. 
•2 Represents model SRM2018N10112 that has the same electrical characteristics as model SRM2018C10112. 
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•CHARACTERISTICS CURVES 

looo-Ta 
(mA) 

6ol---4--+--+---1--+-~vo-o~-=5.=5v,,.1---l 

m.m=o.av 

201---4--+--+---l--+--+----'lf---I 

looo-Voo 
(mA) 

60 t--+=r.-=~2~5~~~1+--+--+---1---1--t 

m.m=O.av .Ll 
401---4--1--+---t--+----..~~'---l---i y 

17 
201---t---t-~~-'-""---'---t--t--t---t---t 

/ 
Qt-~-~-~~-~-~~-~ 

3 4 (V) 

(µA) ~~~!~~~~l~E~~~ (µA) i--+--!o=o-4---r--r---i--r--; I=-- Voo 5.5V I -t--+--+--i 1.5 2 ~ 1 
~ CEI.~~Voo-0.2v ~.~~Voo-0.2V 

10mmm 
"""" 

20 40 60 (~) 

Normalized tAcc 0 tAcE1 ·tAcE2-Ta 

'---+--+--+---<>----+ Voo14.5V t-­
CL= lOOpF 

1.2 1---t--+--+----'lf---+--t--t---t 

~ 1.01--11--f----++--±.--l"=-f--+-+--I 

0.8 '--+--<---+---lt--+--+--1----< 

20 40 60 (~) 

A-24 

1.0 r---t---+--+-t---r---+-~,,....,.---1 
_L_ 

_y 
o.51---+--+---+L-vf->l"-+---+--+---1 

a'--=~_.._~__,_~~~~~ 
O 2 4 6 (V) 

Normalized tAcc·tAcE1 ·tAcE2-Voo 

Ta=15°C 

1.2 :==:==:[1:,:::==:==~,_c_,_=-+1o_o_p_,Ft--,__~ 

l.Oi---+--+--+~~'k---+-l',....,,--i----t--

0.81---t--t--+---l--t---t---IC---t 

(V) 

(mA) 

60t--+--+---t---t---t---+--t--1 

40 ~ 

201---1--t--+---ir---t---t--t---I 

Voo=5.5V 
t--+--+---1---t--t Ta= 25"C t--"' 

o~~~~~-~~l-~ 
80 120 160 200 (ns) 

(mA)""' 

-15 b. 
~ 

Voo~4.5V 
Ta=25~ t-

'I\. 
-10t--+--+--Tl-.3,-.._,"---r--T---tr---11 

-51---+-+--+--+-~~-+-+--t I 
~ 

4 5 (V) 

loL-VoL 
(mA) 

Voo!4.5V 
30t--i--t--+---IC---t Ta=25~ -r-

y 
20t--t---t--+---1r---t-~--tr~t---1 

L" !Ot--t--~t---;~-;--t--t--;---; 

o~ 
0 0.25 0.5 0.75 (V) 



PF278-02 

SRM2264LC90110112 
HIGH SPEED CMOS 64K-BIT STATIC RAM 

eLow Supply Current 

eAccess Time 90ns/100ns/120ns 

ea,192 Words X 8 Bits Asynchronous 

•DESCRIPTION 

The SRM2264LCoo;,0112 is an 8,192 words x 8 bits asynchronous, static, random access memory on a monolithic CMOS 

chip. Its very low standby power requirement makes it ideal for applications requiring non-volatile storage with 

back-up batteries. The asynchronous and static nature of the memory requires no external clock or refreshing 

circuit. Both the input and output ports are TTL compatible and the 3-state output allows easy expansion of 

memory capacity. 

•FEATURES 

eFast Access time ....................................... sRM2264LCoo 90ns (Max) 

SRM2264LC10 100ns (Max) 
SRM2264LC12 120ns (Max) 

eLow supply current·····································standby :0.5µA (Typ) 
operation:50mA (Typ)" .... 90ns 

47mA (Typ)·· .... 100ns 
45mA (Typ) .... "120ns 

•Completely static ....................................... No clock required 

esingle power supply ................................... 5v±10% 

eTTL compatible inputs and outputs 

e3-state output with wired-OR capability 

•Non-volatile storage with back-up batteries 
ePackage····································· .. ············ SRM2264LC90110112 28-pin DIP(plastic) 

SRM2264LM00110112 28-pin SOP(plastic) 
•BLOCK DIAGRAM •PIN CONFIGURATION 

AO 
Al 
A2 
A3 
A4 
AS 
A6 
A7 
A8 
A9 
AlO 
All 
Al2 

CS2 

6 

~ 128 
al 
Cl 

x 

Memory Cell Array 

128X64X8 

64X8 

Column Gate 

8 

1/0 Buffer 

I ff 
Yoo 

2 wE 
7 CS2 
6 AS 
5 A9 

A4 All 
A3 OE 
A2 AlO 
Al CS! 
AO 1/08 
1/01 1/07 
1/02 1/06 
1/03 

Vss 

•PIN DESCRIPTION 

AO to Al2 Address Input 

WE Write Enable 

6E Output Enable 

CS!. CS2 Chip Select 

1/01 to8 Data 110 

Voo Power Supply(+ 5V) 

1/011/021/031/041/051/061/071/08 Vss Power Supply( OV) 

NC No connection 
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BABSOLUTE MAXIMUM RATINGS (Vss=OV) 

Parameter l Symbol j Ratings Unit '""""""'"""-- -r'""-- ! _______ -0. 5.1_c>l.Jl ___________ -+ __ V __ _, 

i.~~~:16~~9L.~~itag-e*____ --*1~----t-----~- . ~~-~-H-t~~+ o. 3 ~ 
~oV\19~_cJissipati?_ri__ __ ·----- _ _P_Q___ __ t l ________________ l __ . __ O _____________ -+-____ W ___ _ 
Oper_ati_n_g_IEl_fT1Perat~e__ _!op_r__ __ -------------~~_0 __________ -+--_0_C _ __, 
Storage temperature T stg + -65 to 150 °C 

-Solderingtemperat.ffe and ti,;,e l i;o-1 --J -------- 260°C, 10s (at lead) 

*Vi. V110(Min)=-1.0V(Pulse width is 50ns) 

Ill DC RECOMMENDED OPERATING CONDITIONS (Vss = OV, Ta= Oto 70°C) 

Supply voltage I __ Yoo_+---~--- --- _ 4 ,_L. 5.0 l 5.5 ___ V _____ -1 

-1' ----~~s ---- r -- --- = -- ---+- ~. 2--+--b------h~~+ o .3- ~ 
Input voltage J V1L - -j t---.:::-0~3~---o-c::::L·-----0-.-8----+-----V----1 

• It pulse width 1s less than 50ns, it is -1.ov 
JI ELECTRICAL CHARACTERISTICS 
eoc Electrical Characteristics 

Parameter Symbol Conditions 

f-l11_P_ut~~k_age ___________ ----1_1_L_1 ___ t-- V1 =Oto Yoo 

___ l_DQS ___ -~l=\l_i_H___<>r: CS2=V~ 
Standby supply current I I -+- cs1 =CS2:;o;VDD-0.2V 

(Voo=5V±10%, Yss=OV, Ta=Oto 70°C) 

DOSI or CS2;£:0.2V 
- ----- - ----- ------- - ---+-----------+------------------+---1--+--+-+--+-+--+-I---+------; 

Average operating current II I ODA v, = ViL. ViH 
l11o=OmA tcyc=Min 

i---- . r v1 = v1L v1H ~----+---+--+---+---t--+------+-+---+-+-----

oreratmg supply current i 1000 ' 
[ lvo=OmA 

!--------- - - -- ----- i---- -- ---CSl-:-\i;_H __ O __ r __ C_S2_=_V ___ IL-l---+--+-+--+--+-+---+---l--+------

Output leakage I ILo I or WE=V1L or OE=V1H 

~Hig_h lev_:! ootp;;!-;o~i8=_t=v~~ --+---V1__~:~~~---
Low level output voltage , VoL ~j=: loL = 4. OmA 

•I Typcal values are measured at Ta=25'C and Voo=5.0V 
9Terminal Capacitance (f=1MHz. Ta=25°C) 

I Parameter J Symbol Conditions Min Typ Max Unit 

Address Capacitance -T CAoD V ADD= OV - 3 5 pF 
~LJ;-caP<l9ian-c"~--P+--c_-1~~------1--++---_______ v __ 1 __ = __ 0 __ v_____ - +---5---J --s---+---~p_F _ ___, 

1/0 Capacitance , Cvo Vvo=OV ---+--_.:::-----+-- 6 7 pF 
8AC Electrical Characteristics 
oRead Cycle 

Conditions 

(Voo=5V±10%, Vss=OV, Ta=Oto70°C) 

Min 
Unit 

SRM2264LC90 SRM2264LC10 SRM2264LC12 
Max Min Max Min Max 

r-· Parameter I Symbol 

100 120 

90 100 120 
Read_ cycle_ti_1T1_E? ___ ~11_c_ ___ ---1 ns 
~ress _11c_cess _t1me __ ~--J--~_<;r::__ __ _ ns 

90 

90 100 120 

90 100 120 

_C~i_l)_sial:_ct_1a_c:_'°"s~ t1m13~_t_Ac_s1 ___ ~ •I ns 

C~ip_s_e~e_c;t_~_acc~s__t_i_rn_El____j_ __ tAcg___ ns 
50 50 60 

10 10 

35 35 40 

~t~u_t_e~~l_:__!!_c:c:_ess tim-"--t-- tcJ~------ t--------------------___, ___ +----+----+---+----+---+---ns __ --1 

_ Chip ~elect_1_ciu_tpLJt~t ti1T1"--+-tcLz1 ___ 10 ns 
Chip sele~t 1 output_~C>_atin\l___j_ __ tcH~--- ns 

10 10 
35 35 40 

5 5 

35 35 40 

10 10 

Chip select 2 output set time i tcm • 2 10 ns 
Chip select 2 outp~t 1\0;;9-r-t~~;---- ns 

-~~t:~~:l~~~~~~~~t ~~~: -j r 5 ~: 
Output hold time __ l loH • 1 10 ns 
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o Write Cycle 

Parameter Symbol Conditions 

Write cycle time twc 
t---------------+- -----

Chip select time 1 lcw1 

Chip select time 2 tcw2 
1---------- -------+----·--·-

Address enable time lAw 
-------- •I 

Address setup time lAs 
!----------------- ---------

Write pulse width twp 
J-------------- ---------

Address hold time lwR 
1--------------· -------+--------

Input data setup time low 
----------------+---··-------
Input data hold time toH 

(Voo=5V±10%, Vss=OV, Ta=Oto70'C) 

SRM2264LC90 SRM2264LC10 SRM2264LC12 
Min Max Min Max Min Max 

Unit 

90 - I 00 - 120 - ns 
f---1---1----4----+---j ----t-------

~:~ .+ ':: 1 ~,---::-
0 - 0 0 - ns 

1------l----- -----
60 60 70 - ns 

C----i-----1---l---'--- --- --------

0 - 0 - 0 -· ns 
--

50 - 50 -- 50 - ns 
1-- +----

0 - 0 - 0 i -- ns 
t-=---------------t-------·---- ------ - _, __ ,. ___ ._. 

-~-t~-r~- ~:--= WE Output floating twHz 
----------------------1 -------
WE Output setup time tow 

• I Test Conditions 
1. Input pulse level : 0.8V to 2.4V 

2. tr=tf=10ns 
3. Input and output timing reference levels: 1.5V 

4. Output load lrrL+CL=100pF 

• 3 Test Conditions 
1. Input pulse level : 0.8V to 2.4V 

2. tr=tf=lOns Yoo 
3. Test circuit 

Vss 

Test. tow,twHz Hi-Z----."H" and "H" --+Hi-Z SW is Voo side 

Test . tow,twHz Hi-Z -+"l" and "L" ~Hi-Z SW is Vss side 

Output turnon turnoff time 

•Timing Chart 

oRead Cycle 

•3 

300Q 

- 35 - 35 

5 - 5 -

• 2 Test Conditions 
1. Input pulse level: 0.8Vto2.4V 

2. tr=tf=10ns 
3. Test circuit 

to output terminal 

to scope 
1:1 

5pF T 
[lnclwdescop:!,testj­
tool capacity 

Vss 

Test tcHz1, tcHz2, toHz Both SW1 and SW2 are dose 
Test tclZl, tcu2, toLZ Hi-Z-----"H" SW1 is open, SW2 is close. 

Test tclZl, tcLZ2, tou Hi-Z--"L" SW1 is close, SW2 is open. 

Output turnon turnoff time 

OE~~ 
1/0~~ 
CSl~ 
CS2 

1/0 

o Write Cycle (1) (CS1 Control) 

-~-----!we-------

CS2 

Dout 

Din 

Voo 
b 

SW! 

300Q 

? SW2 

Vss 
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o Write Cycle (2) (CS2 Control) o Write Cycle (3) (WE Control) 

Note : 1. During read cycle time, WE is to be "H" level. 
2. During write cycle time that is controlled by CS1 or CS2, Output Buffer is in high impedance state whether OE level 
~Wm~ _ 

3. During write cycle time that is controlled by WE, Output Buffer is high impedance state if OE is "H" level. 

BDATA RETENTION CHARACTERISTIC WITH LOW VOLTAGE POWER SUPPLY 

Parameter Symbol 

Data retention supply voltage VooR 

Data retention current looR 
1---

Chip select· data hold time tcoR 

Operation recovery time tR 

•!Re= Read cycle time 

Data retention timing (CS\ Control) 

Voo-----,i 

BFUNCTIONS 

•Truth Table 

CS1 

H 
I---

-

L 
f--· 

L 

L 

Data hold mode 

VooR;;,2.0V 

CS2 OE 

x -

L -

H x 
H L 

H H 

X: "H" or "L", - : "H", "L" or "Hi-Z" 

•Reading data 

Conditions Min Typ Max 

2.0 - 5.5 
Voo=3V 
CSl=CS2C?Voo-0.2V or _c;~,;0.2V - - 10 

0 - -

tRc * - -

Data retention timing (CS2 Control) 

~tco• 
CS2 0.4V cs2 ,;o.2v 

WE AO to A12 DATA 1/0 Mode 

- - Hi-Z Unselected 

- - Hi-Z Unselected 

L Stable Input data Write 

H Stable Output data Read 

H Stable Hi-Z Output disable 

(Ta=Oto70'C) 

Unit 

v 
··-

µA 

ns 

ns 

loo 

loos, loos1 

loos, 10081 

looo 

looo 

looo 

Data is able to be read when the address is setted while holding CS1="L:', CS2="H", OE="L" and WE= 

"H". Since Data 1/0 terminals are in high impedance state when OE="H", the data bus line can be used 

for any other objective, then access time apparently is able to be cut down. 
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•Writing data 
There are the following tour ways of writing data into the memory. 

(1) Hold CS2="H", WE="L" set addresses and give "L" pulse to CS1. 

(2) Hold CS1 = "L'', WE= "L'', set addresses and give "H" pulse to CS2. 

(3) Hold CS1 = "L", CS2 = "H'; set addresses and give "L" pulse to WE. 

(4) After setting addresses, give "L" pulse to CS1, WE and give "H" pulse to CS2. 

Anyway, data on the Data 1/0 terminals are latched up into the SRM2264LC90/10112 at the end of the period 

that CS1, WE are "L" level, and CS2 is "H" level. As Data 1/0 terminals are in high impedance state when 

any of CS1, OE="H", or CS2="L'', the contention on the data bus can be avoided. 

estandby mode 
When CS1 is "H" or CS2 is "L" level, the SRM226490110112 is in the standby mode which has retaning date 

operation. In this case Data 1/0 terminals are Hi-Z, and all inputs of addresses, WE and data can be any 

"H" or "L". When CS1 and CS2 level are in the range over Voo-0.2V, or CS2 level is in the range under 0.2V, 

in the SRM2264LC00110112 there is almost no current flow except through the high resistance parts of the 

memory. 

•PACKAGE DIMENSIONS 

!M28-2!* 1 

0.713Max 
(l8.lM111i:) 

• 1 SRM2264LM90l10112 has the same characteristics as SRM2264LC90l10112. 

28-pin DIP 

28·pin SOP 

unit : inch 
(mm) 
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•CHARACTERISTICS CURVES 

A-30 

Normarized looA-Ta 

va:!s.sv 
kl'<= Min 

I.I >--+---+--'------" 

0.8 t--+--+--+---J 

0.7 1---+--+--+---I 

0 20 40 60 ('Cl 

10 Normalized loos1-Ta 

Yoo 5.5V 
r~=Vco-0.2V-''---+--l-!Z-+-I 

17 

0.5f..-¥cf-+--+·--+--+--l--I 

rz 
20 40 60 l'C) 

Normalized tACC•lAcs-Ta 

l.Ov 
0.9·1--+--+--+--+---J 

0.81---+--+---+---+---< 

0.71--+--+--+--+---l 

20 40 60 l'Cl 

Normalized looA-tcycle 

'---rlf--+--l---~Vo~=5l5V 
1.0~ \ Ta=25"C 

0.91----'~-+-+-+-i-+--1 

0.81---1~-\c~-l--l---l---+--+--I 
0. 71--+-->'\~+--1---1----l-+---+ 

0.61---+---'1'~-l---+----l·-+---+ 

o.5 /--1--.+L-' """'---il---1---t----1 

0.4 f--+---+--+''--,_...j.1---="ii--~ 
0.31---+---1--1-----l--l--+--+ 

0.21---ic--+--+--l---+-l---I 

100 200 300 500 700 1,000 
(ns) 

Normalized loos1-Voo 

4·0 Ta-25"C 
CS=Voo-0.2V 

3.o•t-.c..,c=-4-'-'---+--+---1 

2.0•f--l----+--1---1-----1 

0.4f--l----+-+--l----I 

6 7 
(V) 

Normalized tAcc·tAcs-Voo 

\ r.J,s·c 
1.2·1---\--+---l--'c"-' =_,1::0"'0,r"-..1 

1.11---+-\---l\!----+---f--l 
1.01--+--'k-+----il""l----1 
0.91---+--+--..J>....,..-+---< 

0.Bi---+---1---.J..---J---J 

7 (V) 

Normalized looA-Voo 

y 
1.2·~+---+-17........__..___, 

1.0l--+---1'--+--+---J 

0.81---[7'-#--i_I--_,__.__.. 

06 7 
o•17 
0.2 

'\ 

Ta==25'C 
kl'<""Min 

7 (V) 

JQf--+--+-,._"'-+--1---" 

5 ~..__K...._._\.___, 

(mA) Voo=4.5V 
Ta=25'C 

loL-VOL 

4 5 
(V) 

f 101--c-e--17'°'-"-'"--'---' 

5..._.....,Z~_,___, 
J 

/ 
0.5 1.0 (V) 



PF315-04 

SRM20256LC10112 
CMOS 256K-BIT STATIC RAM 

eLow Supply Current 

eAccess Time 100ns/120ns 

e32, 768 Words X 8 Bits Asynchronous 

•DESCRIPTION 
The SRM20256LC10112 is a 32,768 word x 8 bits asynchronous, static, random access memory fabricated using 
an advanced CMOS technology. Its very low standby power requirement makes it ideal for applications 
requiring non-volatile storage with back-up batteries. The asynchronous and static nature of the memory 
requires no external clock or refresh circuit Input and output ports are TIL compatible and the 3-state 
output allows easy expansion of memory capacity. 

•FEATURES 
eFast access time ····································SRM20256LC10 100ns (Max) 

SRM20256LC12 120ns (Max) 
eLow supply current · ································standby : 2µA (Typ) 

operation: 13mA/1MHz (Typ) 

ecompletely static···································· no clock required 
esingle power supply ······························5V±10% 

eTTL compatible inputs and outputs 
e3-state output 
esattery back-up operation 
ePackage· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · SRM20256 LC10112 

SRM20256LM10112 
SRM20256LS10112 

•BLOCK DIAGRAM 

I 

i.o 
~-------------------, 

Al 
A2 
A3 

I 
A4 
A5 
A6 
A7 
A8 
A9 
AlO 
All 
Al2 
Al3 
Al4 

6 

~ 512 
i;l 
0 
x 

Memory Cell Array 

512X64X8 

64X8 

Column Gate 

8 

1/0 Buffer 

1/01 1/02 1/03 1/04 1/05 1/06 1/07 1/08 

~-------~--------------------" 

28-pin DIP (plastic) 
28-pin SOP (plastic) 
28-pin Shrink DIP (plastic) 

•PIN CONFIGURATION 

Al4 

Al2 

A7 

A6 
AS 
A4 
A3 
A2 

Al 
AO 

1/03 

~--~ 

L :;~~ 
------------~ 

•PIN DESCRIPTION 

I 

AO to Al4 

WE 

OE 
cs 
1/01 to 8 

Voo 

L Vss 

Address Input 

Write Enable 

Output Enable 

Chip Select 

Data Input/Output 

Power Supply ( + SV) 

Power Supply (OV) 
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•ABSOLUTE MAXIMUM RATINGS (Vss=OV) 

Parameter Symbol Ratings Unit 

Supply voltage Voo -0.5 to 7 .O v 
Input voltage V1 -0.5* to 7.0 v 
Input/Output voltage V110 -0.5* to Voo+0.3 v 
Power dissipation Po 
Operating temperature Topr 
Storage temperature Tstg 
Soldering temperature and time Tsol 25o·c. 

•V1, V11o(Min)= -1.0V when pulse width is less or equal to 50ns 
•oc RECOMMENDED OPERATING CONDITIONS 

Parameter Symbol Conditions 

Supply voltage 
Voo 

Vss 

Input voltage 
V1H 
V1L 

•V1L(Min)= -1.0V when pulse width is less or equal to 50ns 
•ELECTRICAL CHARACTERISTICS 
eoc Electrical Characteristics 

Parameter Symbol Conditions 

Input leakage lu V1=0 to Voo 

loos CS=V1H 
Standby supply current 

loos1 CS~Voo-0.2V 

looA 
V1=V1L, V1H 

Average operating current 
l11o=OmA leye=Min 

V1=V1L. V1H 
looA1 l11o=OmA !eye= lµs 

Operating supply current looo 
V1=V1L. V1H 
l11o=OmA 

CS=V1H or WE=V1L 

1.0 w 
Oto 70 ·c 

-65 to 150 ·c 

1 Os (Lead only) -

(Vss=OV, Ta=O to 70'C) 

Min Typ Max Unit 

4.5 5.0 5.5 v 
0 0 0 v 

2.2 3.5 Voo+0.3 v 
-0.3* 0 0.8 v 

(Voo=5V±10%, Vss=OV, Ta=O to 70'C) 

SRM20256LC10 SRM20256LC12 
Unit 

Min Typ• Max Min Typ* Max 
-1 - 1 -1 - 1 µA 
- 1.5 3.0 - I. 5 3.0 mA 
- 2 100 - 2 100 µA 

- 40 70 - 37 70 mA 

- 13 - - 13 - mA 

- 35 65 - 35 65 mA 

- -Output leakage ILO 
or OE=V1H Vvo=O to Voo 

-1 1 -1 1 µA 

High level output voltage VoH loH= -1.0mA 
Low level output voltage Vol loL=2.1mA 
•Typical values are measured at Ta=25'C and Voo=5.0V 

•Terminal Capacitance 

Parameter Symbol 

Address Capacitance CAoo 
Input Capacitance c, 

1/0 Capacitance C110 
eAC Electrical Character1st1cs 
oRead Cycle 

Parameter Symbol 

Read cycle time tRC 
Address access time tACC 
CS access time IACS 

OE access time toE 
CS output set time lcLZ 
CS output floating tcHz 
C>E output set time IOLz 

C>E output floating toHZ 
Output hold time loH 
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Conditions 

VAoo=OV 
V1=0V 

V11o=OV 

Conditions 

•1 

•2 

•I 

2.4 Voo-0.1 - 2.4 Voo-0.I - v 
- 0.2 0.4 - 0.2 0.4 v 

(f=lMHz, Ta=25'C) 

Min Typ Max Unit 
- - 10 pF 
- - 10 pF 
- - 10 pF 

(Voo=5V±l0%, Vss=OV, Ta=O to 70'C) 

SRM20256LC10 SRM20256LG12 
Unit 

Min Max Min Max 

100 - 120 - ns 
- 100 - 120 ns 
- 100 - 120 ns 
- 50 - 60 ns 

10 - 10 - ns 
- 35 - 40 ns 

5 - 5 - ns 
- 35 - 40 ns 

10 - 10 - ns 



o Write Cycle 

Parameter 

Write cycle time 

Chip select time 

Address valid to end of write 

Address setup time 

Write pulse width 

Address hold time 

Input data set time 

Input data hold time 

Write to Output floating 

Output Active from end of write 

•I Test Conditions 
1 . Input pulse level : 0.6V to 2.4V 
2. tr=tf=Sns 

Symbol 

twc 

tcw 

tAw 

tAs 

twp 

twR 

tow 

toH 

twHZ 

tow 

3 . Input and output timing reference levels: 1.5V 
4 . Output load c, =100pF 

+5V 

l.8kQ 

990Q 

c, = !OOpF (Includes Jig Capacitance) 

•Timing Chart 

ORead Cycle 

0 Write Cycle (2) (WE Control) 

(Voo=5V±10%, Vss=OV, Ta=O to 70°C) 

Conditions 
SRM20256LC10 SRM20256LC12 

Unit 

•I 

•2 

Min Max Min 

100 - 120 

80 - 85 

80 - 85 

0 - 0 

75 - 80 

0 - 0 

45 - 50 

0 - 0 
- 35 -
10 - 10 

• 2 Test Conditions 
1 . Input pulse level : 0.6V to 2.4V 
2. tr=tf=5ns 

3 . Input timing reference levels: 1.5V 
4 . Output timing reference levels: 

Max 

- ns 

- ns 
- ns 

- ns 

- ns 

- ns 

- ns 

- ns 

40 ns 
- ns 

± 200mV (the level displaced from stable output voltage level) 
5 . Output load c, = SpF 

+5V 

'ror{::: 
c, = 5pF (Includes Jig Capacitance) 

OWrite Cycle (CS Control) 

Note: 
1. During read cycle time, WE is to be "H" level. 
2. During write cycle time that is controlled by CS, Output 

Buffer is in high impedance state, whether OE level is 
"H" or "L". 

3. During write cycle time that is controlled by WE, Output 
Buffer is in high impedance state if OE is "H" level. 
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•DATA RETENTION CHARACTERISTIC WITH LOW VOLTAGE POWER SUPPLY 

Parameter 

Data retention supply voltage 

Data retention current 

Chip select data hold time 

Operation recovery time 

•tRC=Read cycle time 

Data retention timing 

•FUNCTIONS 

•Truth Table 

cs 
H 

L 

L 

L 

•Read Mode 

OE 

-
x 
L 

H 

Symbol Conditions 

VooR 

looR Voo=3V, CS;:;;VooR-0.2V 

tcoR 

tR 

Data hold mode 

VooR;,2.0V 4.SV 

- t.~ cs;,voo.-o.2v / 2.2v 

WE AO to A14 

- -

L Stable 

H Stable 

H Stable 

Min 

2.0 

-

0 

tRc* 

DATA 1/0 

Hi-Z 

D1N 

Dour 

Hi-Z 

(Vss=OV, Ta=O to 70'C) 

Typ Max Unit 

- 5.5 v 
I 50 µA 

- - ns 

- - ns 

Mode loo 

Standby loos. loos1 
Write looA. loDAI 

Read looA, looA1 

Output disable looA, looA1 

The Data appear when the address is setted while holding CS="L", OE="L" and WE="H". When OE="H'', 

Data 1/0 terminals are in high impedance state, that makes circuit design and bus control easy. 

•Write Mode 

There are the following 3 ways of writing data into memory. 

(1) Hold CS="L" and WE="L", set address. 

(2) Hold CS="L" then set address and give "L" pulse to WE. 

(3) After setting addresses, give "L" pulse to both CS and WE. 

In above any case data on the DATA 1/0 terminals are latched up into the SRM20256LC10112 when CS or WE 

is in positive-going. Since DATA 1/0 terminals are high impedance when CS or OE="H", bus contention 

between data driver and memory outputs can be avoided. 

•Standby .Mode 

When CS is "H" the SRM20256LC10/12 become in the stand-by mode. In this mode, data 1/0 terminals are 

Hi-Z, and all inputs of addresses, WE and data can be any "H" or "L". When CS is over than Voo--0.2V, the 

SRM20256LC10/12 is in the data retention battery back-up mode, in this case, there is a small current in the 

SRM20256LC10/12 which flow through the high resistances of the memory cells. 
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•PACKAGE DIMENSIONS 

0.713Max 
(18.!Max) 

0.701 :t0004 
(17.8±0 1) 

1.lMa~ 

(27.94Ma~) 

14 

0.600 
(15.24) 

+0.001 

>!====- 0010-0~ 
(0.25:'.:88~) 

0.600 ~ 0.655 
(15.24-16.64) 

• 1 Represents SRM20256LM10112 that has the same electrical characteristics as SRM20256LC10112. 
• 2 Represents SRM20256LS10112 that has the same electrical characteristics as SRM20256LC10112. 

28-pin DIP 

unit : inch 
(mm) 

28-pin SOP 

unit : inch 
(mm) 

28-pin Shrink DIP 

unit: inch 
(mm) 
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•CHARACTERISTICS CURVES 

A-36 

Normarized looA-Ta 

VDD-r5.5V 
~=Min 

1.1 I--+--....... -"---' 

1.0 1-t---:::io----+--1---1 

~ 0.9 1---ii---+--"'-..;;:--·-+ 

o.a 1--+--+---+---l 

0.7 ,__.,_ _ _.___ ........ _ _. 

0 20 Ml 60 ('C) 

10 Normalized loos1-Ta 

Voo=5.5V 
"CS=Voo-0.2V 

5 7 

17 

1.0 
)7 

0.5 17 

!Z 
0 20 40 60('C) 

Normalized IACC 0 IACS-T• 

1.01----1 

0.91--,_ _ _,_ _ _.__ ....... _ _, 

0.81--+--+--+--+---l 

0.11----+----+--_.__ _ _, 

20 40 60 ('C) 

Normalized looA-tcycle 

1.0 l--l-"---+-+--+Vo~=5.~V Ta=25-c:....-

0.9 l---t~-\-\-+--+---+-+--!--

0.81--1--'I\.--+--+--+~--+--

0.71--1--~-""--+--+~--+--I 

0.6 f---t---+]':",.~f--+--+--+--1 
0.51---+--+--j~-"'..++-+~ 
0.41--t--+--t--~-lb-.,-"'t~-1 

""'t-0.31--1---+-+--+--+--+---I 

0.2 i--1---+-+--+--+--+---I 

100 200 300 500 700 1,000 
(ns) 

Normalized loos1-Voo 

4.0 Ta=25"C 

J.O f!S"'Voo-0.2V 

2.0Jf--1--+--+--+----" 

1.0r---t=E2JLt==vb r::= £ 

0.4·f--I--+--+--+----" 

5 6 7 
(V) 

Normalized IAcc·IACs-Voo 

\ r,J.5·c 
1.21--'l--+---+--'C..::.=_,1:.:00.;.:pf"-4 

o.81---1--+--+--+---l 

7 (V) 

Normalized looA-Voo 

v 
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PF281-02 

SRM20256LCT10112 
CMOS 256K-BIT STATIC RAM 

elndustrial Temperature Range 
eLow Supply Current 
eAccess Time 100ns/120ns 
e32,768 WordsX8 Bits Asynchronous 

•DESCRIPTION 
The SRM20256LCT10112 is a 32,768 word x 8 bits asynchronous, static, random access memory fabricated 
using advanced CMOS technology. Its very low stand-by power feature makes it ideal for applications 
requiring non-volatile storage with back-up batteries. And -40 to 85"C operating temperature range makes 
it ideal for industrial use. The asynchronous and static nature of the memory requires no external clock of 
refresh circuit. Input and output ports are TIL compatible and the 3-state output allows easy expansion of 
memory capacity. 

•FEATURES 
e1ndustrial temperature range · · · · · · · · · · · · · · · · · .. · · - 40 to 85°C 
eFast access time································· ···SRM20256LCT10 100ns (Max) 

SRM20256LCT12 120ns (Max) 
eLow supply current · · · · · · · · · · · · · · · · · · · · · · · · · · ·······standby : 2µA (Typ) 

operation: 13mA/1MHz (Typ) 
ecompletely static··························· ·········no clock required 
esingle power supply ······························5V±10% 
enL compatible inputs and outputs 
e3-state output 
eBattery back-up operation 
ePackage················································SRM20256LCT10112 28-pin DIP (plastic) 

SRM20256LMT10112 28-pin SOP (plastic) 
SRM20256LST10112 28-pin Shrink DIP (plastic) 

•BLOCK DIAGRAM •PIN CONFIGURATION 

AO 
Al 
A2 
A3 
A4 
AS 
A6 
A7 
AB 
A9 
AIO 
All 
A12 
A13 
A14 

9 

6 

~ 512 
al 
Cl 
x 

Memory Cell Array 

5J2X64XB 

64XB 

Column Gate 

8 

1/0 Buffer 

Voo 
WE 
Al3 
AB 
A9 
All 
OE 
AlO 
cs 
I/OB 
1/07 
1/06 
1/05 
1/04 

•PIN DESCRIPTION 

AO to A14 

WE 

OE 
cs 

Address Input 

Write Enable 

Output Enable 

Chip Select 

1/01 1/02 1/03 1/04 1/05 1/06 1/07 1/08 

1/01 to B 

Voo 

Vss 

Data Input/Output 

Power Supply ( + SV) 

Power Supply (OV) 
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•ABSOLUTE'. MAXIMUM RATINGS (Vss=OV) 
Parameter Symbol Ratings Unit 

Supply voltage Voo -0.5 to 7 .0 v 
Input voltage V1 -0.5* to 7 .0 v 
Input/Output voltage V110 -0.5* to Voo+0.3 v 
Power dissipation Po I. 0 w 
Operating temperature Topr -40 to 85 ·c 
Storage temperature Tstg -65 to 150 ·c 
Soldering temperature and time Tsol 260"C, 1 Os (Lead only) -
• V1, V11o(Min) = -1.0V when pulse width is less or equal to 50ns 

•DC RECOMMENDED OPERATING CONDITIONS (Vss=OV, Ta= -40 to 85"C) 

Parameter Symbol Conditions Min Typ Max Unit 

Supply voltage 
Voo 4.5 5.0 5.5 V 
Vss 0 0 0 V 

1-----------~-~V-1-H---<~-----------<--2~---3-_-5----+-V-o_o_+_0_._3_,_ ___ -Y----
lnput voltage ViL -----+-=0.3.---- 0 o.s v 
•V1L(Mm)= -1.0V when pulse width 1s less or equal to 50ns 

•ELECTRICAL CHARACTERISTICS 
•DC Electrical Characteristics (Voo=5V±10%, Vss=OV, Ta= -40 to 85"C) 

Parameter Symbol Conditions 
~~20256LCTio ~RM20256LCT12 
Min Typ* Max Min Typ* Max 

,__l_n~p_ut_le_a_ka_g~e ____ __,_ ___ l_u __ --+-___ v_,===O to Voo -1 - 1 -1 - 1 
loos CS=V1H - 1.5 3.0 - 1.5 3.0 

Standby supply current 
1------------l-=--'D~D~S~l -+-__ C_S_;?;_V_oo~--o_.2_V ___ +---+-2----l 200 - 2 200 

Average operating current 

V1=V1L. V1H 
looA . 

r-----+--'1/0=0mA tcyc=M1n 

loDAI 
V1=V1L. V1H 

1110=.0mA tcyc=lµs 

40 70 37 70 

13 13 

Unit 

µA 
mA 
µA 

mA 

mA 

Operating supply current looo V1=V1L. V1H - 35 mA 
-~--~--i---6-5·:----_-t-3--5-rl -6-5--i--------

-----+--~-~111~0-=_0~m=A=----+--+--+----+- __ 
CS=V1H or WE=V1L 

Output leakage ILO -1 
orOE=V1H Vvo=O to Voo 

-1 µA 
·----t---t----t v -­

v --1---H~ig_h l_e_ve_I o_u_tp~u_t_vo_lt_a~ge __ ;-_V_o_H __ t--__ lo_H_= - I. Om A 
Low level output voltage VoL loL = 2. 1 mA 
•Typical values are measured at Ta=25 C and Voo=5.0V 

•Terminal Capacitance 
Parameter Symbol 

Address Capacitance CAoo 
Input Capacitance c, 
1/0 Capacitance C1;0 

•AC Electrical Characteristics 
oRead Cycle 

Parameter Symbol 

Read cycle time tRC 
Address access time tACC 
CS access time tAcs 
OE access time toE 
CS output set time tcLz 
CS output floating tcHZ 
OE output set time toLZ 
OE output floating to HZ 
Output hold time toH 
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Conditions 

VAoo=OV 
V1=0V 

V11o=OV 

Conditions 

•1 

•2 

• 1 

2.4 Voo-0.1 - 2.4 Voo-0,I -
- 0.2 0.4 - 0.2 0.4 

(f=lMHz, Ta=25"C) 
Min Typ Max Unit 
- - 10 pF 
- - 10 pF 
- - 10 pF 

(Voo=5V± 10%, Vss=OV, Ta= -40 to 85"C) 

SRM20256LCT 10 SRM20256LCT12 
Unit 

Min Max Min Max 
100 - 120 - ns 
- 100 -- 120 ns 
- 100 - 120 ns 
- 50 - 60 ns 
10 - 10 - ns 

- -~~- ---

- 35 - 40 ns 
5 - 5 - ns 
- 35 - 40 ns 
10 - 10 - ns 



o Write Cycle 

Parameter Symbol 

Write cycle time twc 

Chip select time tcw 

Address valid to end of write tAW 

Address setup time tAs 

Write pulse width twp 

Address hold time twR 

Input data set time tow 

Input data hold time toH 

Write to Output floating twHZ 

o.rtput Active from end of write tow 

• 1 Test Conditions 
1 . Input pulse level : 0.6V to 2.4V 

2. tr=tl=Sns 
Input and output timing reference levels: 1.5V 

4 . Output load c, = 100pF 

+5V 

!.BkQ 

990Q 

CL= lOOpF (Includes Jig Capacitance) 

•Timing Chart 

ORead Cycle 

OWrite Cycle (2) (WE Control) 

(Voo=5V±10%, Vss=OV, Ta=-40to85°C) 

Conditions 
SRM20256LCT 10 SRM20256LCT 12 

Unit 

• 1 

•2 

Min Max Min 

100 - 120 

80 - 85 

80 - 85 

0 - 0 

75 - 80 

5 - 5 
45 - 50 

0 - 0 
- 35 -
5 - 5 

• 2 Test Conditions 
1 . Input pulse level: 0.6V to 2.4V 
2. tr=tf=Sns 
3 . Input timing reference levels : 1.5V 

4 . Output timing reference levels: 

Max 

- ns 

- ns 

- ns 

- ns 

- ns 

- ns 

- ns 

- ns 

40 ns 

- ns 

±200mV (the level displaced from stable output voltage level) 

5 . Output load c, = 5pF 

+5V 

"'~ii:::: 
c, =5pF (Includes Jig Capacitance) 

o Write Cycle (CS Control) 

Note: 
1. During read cycle time, WE is to be "H" level. 
2. During write cycle time that is controlled by CS, Output 

Buffer is in high impedance state, whether OE level is 
"H" or "L". 

3. During write cycle time that is controlled by WE, Output 
Buffer is in high impedance state ii OE is "H" level. 
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•DATA RETENTION CHARACTERISTIC WITH LOW VOLTAGE POWER SUPPLY (Vss=OV, Ta= -40 to 85'C) 

Parameter 

Data retention supply voltage 

Data retention current 

Chip select data hold time 

Operation recovery time 

• tRC =Read cycle time 

Data retention timing 

Yoo-----..J 

•FUNCTIONS 

•Truth Table 

cs 
H 

L 

L 

L 

•Read Mode 

OE 
-

x 
L 

H 

Symbol Conditions 

VooR 

looR Voo=SV, CS<;;VooR-0.2V 

tcoR 

tR 

Data hold mode 

VooR;, 2.0V 4.5V 

IR~ 'CS;;;Voo.-0.2V / 2.2v 

WE AO to Al4 

- -
L Stable 

H Stable 

H Stable 

Min Typ Max Unit 

2.0 - 5.5 v 
- 1 100 µA 

0 - - ns 

tRC* - - ns 

DATA 1/0 Mode loo 

Hi-Z Standby loos. loos1 

D1N Write looA, looAI 

Dour Read looA, looA1 

Hi-Z Output disable looA, looA1 

The Data appear when the addresses is setted while holding CS ="L", OE="L" and WE="H". When OE 

= "H'; Data 110 terminals are in high impedance state, that makes it easy for circuit design and bus control. 

•write Mode 

There are following 3ways of writing data into the memory. 

(1) Hod CS="L", WE="L", set address. 

(2) Hold CS="L", set address and give "L" pulse to WE. 

(3) After setting addresses, "L" pulse to both CS and WE. 

In above any case, Data on the DATA 1/0 terminals are latched up into the SRM20256LCT10/12 when CS or 

WE is in positive-going. Since DATA 1/0 terminals are in high impedance state when CS or OE="H", the 

contention on the data bus can be aboided. 

•Standby Mode 

When CS is "H" the SRM20256LCT10/12 is in the standby mode. In this case Data 1/0 terminals are in Hi-Z, 

so that all inputs of addressses, WE and data can be any "H" or "L". When CS is over than Voo-0.2V, the 

SRM20256LCT10;12 is in the data retention battery back-up mode, in this mode, there is a small current in 

the SRM20256LCT10112 which flow through the high resistances of the memory cells. 
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•PACKAGE DIMENSIONS 

I M2s-21· 1 0.713Max 
(18.lMax) 

0.701 ±0.004 
(17.8±0.l) 

0.600 
(15.24) 

0.600- 0.655 
(15.24-16.64) 

•I Represents SRM20256LMT10112 that has the same electrical characteristics as SRM20256LCT10112. 
•2 Represents SRM20256LST10112 that has the same electrical characteristics as SRM20256LCT10112. 

28-pin DIP 

unit : inch 
(mm) 

28-pin SOP 

unit : inch 
(mm) 

28-pin Shrink DIP 

unit : inch 
(mm) 
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•CHARACTERISTICS CURVES 

Under measurment 
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KF087 
PF369-01 

SRM21256N3s14s1ss 
CMOS 256K-BIT STATIC RAM 

eLow Supply Current 

eAccess Time 35ns/45ns/55ns 

e65,536 Words X 4 Bits Asynchronous 

•DESCRIPTION 

The SRM21256N351451ss is a 65,536-word x 4 bits asynchronous, static random access memory fabricated 

using advanced CMOS technology. Since it is asyncronous and static, the memory does not require an 

external clock or refresh circuitry. Input and output ports are TTL compatible and the 3-state output allows 

easy expansion of memory capacity. 

•FEATURES 

eFast access time····· .. ····················SRM21256N3s 35ns(Max) 

SRM21256N4s 45ns(Max) 

SRM21256Nss 55ns(Max) 

eLow supply current ........................ stand-by : 3mA(Max) 

operation : 120mA(Max) 

ecompletely static ........................ no clock required 

esingle power supply ..................... 5v±10% 

eTTL compatible inputs and outputs 

es-state output 

ePackage .................................... SRM21256N35/45/55 24-pin Skinny DIP (300 mil plastic package) 

•BLOCK DIAGRAM 

AO 
Al 
A2 
A3 
A4 
A5 
A6 
A7 
AB 
A9 
AlO 
All 
Al2 
Al3 
Al4 
Al5 

Memory Cell Array 

256X256X4 

256X4 

Column Gate 

4 

1/0 Buffer 

1/01 1/02 1/03 1/04 

•PIN CONFIGURATION 

AO Voo 
Al Al5 
A2 Al4 
A3 Al3 
A4 Al2 
AS All 
A6 AIO 
A7 1/04 
AB 1/03 
A9 1/02 
cs 1/01 

Vss WE 

•PIN DESCRIPTION 

AO to Al5 Address Input 

WE Write Enable 

cs Chip Select 

1/01 to 4 Data Input/Output 

Voo Power Supply ( + SV) 

Vss Power Supply (OV) 
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•ABSOLUTE MAXIMUM RATINGS (Vss=-OV) 

Parameter Symbol Ratings Unit 

Supply voltage Voo -0.5 to 7.0 v 
Input voltage V1 -0.5* to 7.0 v 
Input/Output voltage Vvo -0.5* to Voo+0.3 v 
Power dissipation Po 1.0 w 
Operating temperature Topr 0 to 70 oc 

Storage temperature Tstg -65 to 150 oc 

Soldering temperature and time Tsol 260°C, 1 Os (Lead only) -

•V1, V11o(Min)= -3.0V when pulse width is ~.20ns 

•DC RECOMMENDED OPERATING CONDITIONS 

Parameter Symbol 

Voo 
Supply voltage 

Vss 

V1H 
Input voltage 

V1L 

•V1L(Min)= -3.0V when pulse width is ~20ns 

•ELECTRICAL CHARACTERISTICS 

eoc Electrical Characteristics 

Parameter Symbol 

Input leakage lu 

loos 
Standby supply current 

loos1 

Average operating current looA 

Output leakage ILO 

High level output voltage VoH 

Low level output voltage Vol 

•Terminal Capacitance 

Parameter Symbol 

Address Capacitance CAoo 

Input Capacitance C1 

1/0 Capacitance Cvo 

•AC Electrical Characteristics 
oRead Cycle 

Parameter Symbol 

Read cycle time tRC 

Address access time tAcc 

CS access time tAcs 

CS output set time tcLZ 

CS output floating tcHZ 

Output hold time toH 
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Conditions 

Conditions 

V1=0 to Voo 

CS=V1H 

cs;;:;Voo-0.2V 

V1=V1L, V1H 
li;o=OmA tcyc=Min 

CS=V1H or WE=V1L 
Vvo=O to Voo 

loH= -4.0mA 

loL =8.0m.A 

Conditions 

Conditions 

• 1 

•2 

• 1 

(Vss=OV, Ta=Oto70°C) 

Min Typ Max Unit 

4.5 5.0 5.5 v 
0 0 0 v 

2.2 - Voo+0.3 v 
-0.3* - 0.8 v 

(Voo=5V±10%, Vss=OV, Ta=O to 70°C) 

Min Typ Max Unit 

-1 - 1 µA 

- - 10 mA 

- - 2 mA 

- - 120 mA 

-1 - 1 µA 

2.4 - - v 
- - 0:4 v 

(f=lMHz, Ta=25°C) 

Min Typ Max Unit 

- - 10 pF 

- - 10 pF 

- - 10 pF 

(Voo=5V±10%, Vss=OV, Ta=O to 70°C) 

SRM21256N35 SRM2 I 256N45 SRM21256N55 
Unit 

Min Max Min Max Min Max 

35 - 45 - 55 - ns 

- 35 - 45 - 55 ns 

- 35 - 45 - 55 ns 

5 - 5 - 5 - ns 

0 15 0 20 0 25 ns 

5 - 5 - 5 - ns 



o Write Cycle 

Parameter 

Write cycle time 

Chip select time 

Acttess valid to end of write 

Address setup time 

Write pulse width 

Address hold time 

Input data set time 

Input data hold time 

Write to Output floating 

Output Active from end of write 

•I Test Conditions 
I . Input pulse level: Vss to 3.0V 
2. tr=b=5ns 

Symbol 

twc 

tcw 

tAw 

tAs 

twp 

twR 

tow 

toH 

twHZ 

tow 

3 . Input and output timing reference levels: 1.5V 
4 . Output load c, = 30pF 

Load 1 +5V 

o~-::Q::. 
*Including scope and jig. 

•Timing Chart 

ORead Cycle 

ADDRESS 

cs 

DOUT 

o Write Cycle (2) (WE Control) 

(Voo=5V±10%, Vss=OV, Ta=O to 70°C) 

Conditions 
SRM2 I 256Nss SRM2 I 256N1s SRM21256Nss 

Unit 
Min Max Min Max Min Max 

35 - 45 - 55 - ns 

30 - 40 - 50 - ns 

30 - 40 - 50 - ns 

• 1 
0 - 0 - 0 - ns 

25 - 35 - 45 - ns 

0 - 0 - 0 - ns 

15 - 20 - 25 - ns 

0 - 0 - 0 - ns 

0 15 0 20 0 25 ns 
•2 

0 - 0 - 10 - ns 

•2 Test Conditions 
I . Input pulse level: Vss to 3.0V 
2. tr=tt=5ns 
3 . Input timing reference levels: 1.5V 
4. Output timing reference levels: ±200mV (the level displaced from 

stable output voltage level) 
5 . Output load c, = 5pF 

Load 2-::d+
5
v 

480
Q 

Dout 

5pF* 

*Including scope and jig. 

OWrite Cycle (1) (CS Control) 

ADDRESS 

cs 

WE 

Dout 

Din 
t:=tow 

( 

Note : During read cycle time, WE should be "H" level. 
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•FUNCTIONS 
•Truth Table 

cs 
H 

L 

L 

•: "H" or "L" 

eRead Mode 

WE 

• 
L 

H 

AO to A15 DATA 1/0 Mode 

• Hi-Z Standby 

Stable DIN Write 

Stable DouT Read 

The Data appear when the address is setted while holding CS="L", and WE="H". 

•Write Mode 

There are following 3 ways of writing data into memory. 

(1) Hold WE="L", set sddress and give "L" pulse to CS. 

(2) Hold CS="L", set address and give "L" pulse to WE. 

(3) After setting addresses, give "L" pulse to both CS and WE. 

loo 

loos, loos1 

looA 

looA 

In above any case, data on the DATA 1/0 terminals are latched up into the SRM21256N when CS or WE is 

in positive-going. Since DATA 1/0 terminals are high impedance when CS= "H", the contention on the data 

bus can be avoided. 

•standby Mode 

When CS is "H" the SRM21256N is in the stand-by mode. In this case, Data 1/0 terminals are in Hi-Z, so that 

all inputs of addresses, WE and data can be any "H" or "L". 
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•PACKAGE DIMENSIONS 

[N24[ 

l.250Max r ,,,.,,. ... , "" 1 (308) 

c::::::::::1!l 
12 

24-pin DIP 

unit : inch 
(mm) 

I 
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•CHARACTERISTICS CURVES 

Under measurment 
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PF051-05 

SMM2364C 
CMOS 64K-BIT MASK ROM 

eLow Supply Current 

eAccess Time 350ns/450ns 

ea,192 WordsX8 Bits Asynchronous 

•DESCRIPTION 

The SMM2364C is an 8,192 words X 8 bits asynchronous, static, mask programmable ROM on a monolithic 

CMOS chip and is characterized by fast access time and very low power dissipation. The nature "static" 

of the memory eliminates the need of an external clock. Both the input and output are TTL compatible. 

The 3-state output and mask programmable chip enable provide easy system design and easy ex­

pansion of the memory capacity. These features make the SMM2364C usable for wide-ranged applications, 

especially as a memory for low power dissipation devices using microprocessors. 

•FEATURES 

eAccess time···········································350/450ns 

eLow supply current································ ·standby : 0.1 µA (Typ) 

operation: 15mA/12mA (Typ) 

ecompletely static 

esingle power supply ·······························5V±10% 

eTTL compatible inputs and outputs 

es-state output with wired-OR capability 

ePackage··· ·· · · · ·· · ·· ··· · ··· ·· · ·· · ·· ··· · ·· ··· ·· · ··· ··· ··24-pin DIP (plastic) 

•BLOCK DIAGRAM •PIN CONFIGURATION 

A7 

A6 

A5 

Output Buffers A4 

Voo 

A8 

A9 

A12 

A3 CE/llr: 

AO 

Al 

A2 

A3 

A4 

A5 

A6 

A7 

AB 

A9 

AIO 

All 

Al2 

32 

256 

Y Select 

32X 8 

ROM Array 

8192X 8 

A2 

Al 

AO 

00 

01 

02 

v., 

•PIN DESCRIPTION 

AO to A12 

CE/CE 

Address Inputs 

Chip Enable 

00 to 07 Data Outputs 

AlO 

All 

07 

06 

05 

04 

03 

Voo Power Supply (+5V) 

v,, Power Supply ( OV) 
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• ABSOUL TE MAXIMUM RATINGS 

. Parameter Symbol 

Supply voltage Yoo 

Input voltage V1 

Output voltage Vo 

Power dissipation Po 

DC output current lo 

Operating temperature Topr 

Storage temperature Tortg 

Soldering temperature and time Tsol 

•ELECTRICAL CHARACTERISTICS 

eoc Characteristics 

Parameter Symbol 

High level input voltage V1H 

Low level input voltage V1L 

Input leakage current lu 

Standby supply current loos 

Operating supply current looo 

Output leakage current ILo 

High level output voltage VoH 

Low level output voltage VoL 

Input capacitance C1 

Output capacitance Co 

*at access time 350ns 

eAC Characteristics 

Parameter Symbol 

Address access time !Ace 

CE access time IACE 

Output floating toF 

Output hold. time tOH 

eTiming Chart 

ADDRESS 

CE/CE 

OUTPUT 

A-50 

(Vss=OV) 

Ratings Unit 

-0.3 to 7.0 v 

-0.3 to Voo+0.3 v 

-0.3 to Voo+0.3 v 

1.0 w 
10 mA 

-65 to 150 ·c 
-10 to 70 ·c 

260'C, 10 s (at lead) -

(Yoo= +5V± 10%, Vss=OV, Ta= - 10 to + 70'C) 

Conditions Min Typ Max Unit 

2.2 - Voo+0.3 v 

-0.3 - 0.8 v 

o;;;;v,;;;;voo -1.0 - 1.0 µA 

CE=Vss+0.2 

~~=Voo-0.2 
- - 40 µA 

with output open - 15'/12 40' /30 mA 

O;;>;Vo;;>;Voo -1.0 - 1.0 µA 

loH=-1.0mA 2.4 - - v 

loL=2.0mA - - 0.4 v 

f=I MHz - - 7 pF 

f=l MHz - - 10 pF 

(Yoo= +5V± 10%, Vss=OV, Ta= - 10 to + 70'C) 

Conditions Min Typ Max Unit 

CL= ITTL+lOOpF - - 350/450 ns 

V1H=2.2V, V1L=0.8V - - 350/450 ns 

VoH=2.2V, VOL=0.8V - - 150 ns 

tr=tf=10ns 0 - - ns 

1..,, 

VoH 
DATA OUT 

V0t 



•FUNCTIONS 

eTruth Table 

00 to 07 =t= MODE 

Hi-Z Standby 
-------1-

Output data 
I Read l 

CE CE AO to Al2 
l--------+-------1-------- --------+-----------------

L H X 
!-------+---------+-- -------

H L Stable 

(X: Hor L) 

eRead mode 
Data can be read by simply setting an address with CE held at "H" or CE at "L". 

estanby mode 
Setting CE at "L" or CE at "H" initiates the standby mode. In this mode, the output impedance 

goes high and all address inputs are disabled. Within the chip, no circuit allows current folw and 

only the leakage current exists. 

•specifying CE/CE 
CE/CE is mask programmable and may be selected for either active level. When ordering, specify 

the active level of CE/CE. 

[NOTE] RECOMMENDATIONS 

1. The SMM2364C is a mask programmable ROM on a CMOS chip. In the data read mode, transient current will 

trow in the chip at the time of transistor transition. For protection of such transients, it is recommended to 

connect a high-frequency capacitor and an electrolytic capacitor between the power supplies Voo and Vss. 

2. The input and output of the SMM2364C are TTL compatible. It is recommended that, when the chip is connected 

to TTL, pull-up resistors be connected to the CE/CE and address input terminal. 

•PACKAGE DIMENSIONS 

0 600 
(15.24) 

0.608 - 0.655 
(15.44-16.64) 

24-pin OIP 

unit ; inch 
(mm) 

I 
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•CHARACTERISTICS CURVES 

<•Al ~~~~-,-lo_o-'-o-~T_ar--r-..----. 

~t--+---4t--+--l---+-+--,450n-.:+ .• --l 

• --3110r111 

20 t--+-1---+-+---+-+--t---l 

- --- - - --
10 ~+--4 ~~=1F=f=~..j==j 

. ., 80 ('C) 

lo,-Ta 
{mA) ,---,--,.----',--..-_,.----~ 

Vo._ 04 V 
"1--+-+---+-+---+-+---t---l 
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PF063-04 

SMM2365C 
CMOS 64K-BIT MASK ROM 

eLow Supply Current 

eAccess Time 350ns/450ns 

ea,192 Words X 8 Bits Asynchronous 

•DESCRIPTION 

The SMM2365C is an 8,192 words x 8 bits asynchronous, static, mask programmable ROM on a monolithic 

CMOS chip and is characterized by fast access time and very low power dissipation. The nature "static" 

of the memory eliminates the need of an external clock. Both the input and output are TTL compatible. The 

3-state output and mask programmable chip select allow for easy system design and easy expansion of the 

memory capacity. These features make the SMM2365C usable for a widerange of applications, especially 

as a memory for low power dissipation devices using microprocessors. 

•FEATURES 

eAccess time···········································350/450ns 

e Low supply current································· ·standby: 0.1 µA Typ 

operation: 15mA/12mA 

e Completely static 

e Single power supply ·······························5 V ±10% 
e TTL compatible inputs and outputs 

e 3-state output with wired-OR capability 

e Package················································ 28-pin DIP (plastic) 

•BLOCK DIAGRAM •PIN CONFIGURATION 

CSl/CSI CS2/C"S2 00 01 02 03 04 05 06 07 

CT 

OE 
Output Buffers 

AO 32 

Al >- Y Select 

A2 

A3 00 32X 8 
.I! 

A4 Ji 
A5 00 

00 

A6 ~ 
A7 

.,, 
256 ROM Array 

AS 
8192X 8 

A9 

AlO 

All 

Al2 

Voo 

CSl/CST 

A7 CS2/CS2 

A6 AB 

A5 A9 

All 

A3 ilE 
AIO 

Al 

AO 07 

00 06 

01 05 

02 04 

03 

•PIN DESCRIPTION 

AO to A12 
OE 
CE 
CS1/CS1.CS2/CS2 
00 to 07 
Voo 
Vss 
NC 

Address Input 
Output Enable 
Chip Enable 
Chip Select 
Data Output 
Power Supply(+5V) 
Power Supply( OV) 
No Connection 
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• ABSOLUTE MAXIMUM .. RATIN.GS 

Parameter Symbol 

Suppy voltage Voo 

Input voltage 
I---

V1 .. 

Output voltage 
-'-'-

Vo 

Power dissipation Po 

DC output current lo 

Operating temperature T opr 

Storage temperature T stg 

Soldering temperature and time Tsol 

•ELECTRICAL CHARACTERISTICS 

eoc Characteristics 

Parameter Symbol 

High level input voltage V1H 

Low level input voltage V1L 

Input leakage current lu 
·-·· 

Standby supply current loos 

Operating supply current looo 

Output leakage current I Lo 
-· 

High level output voltage VoH 

Low level output voltage 

Input capacitance 

Output capacitance 

*at access time 350 ns 

eAC Characteristics 

Parameter 

Address access time 

CE access time 

OE access time 

Output floating 

Output hold time 

eTiming Chart 

A-54 

VoL 

C1 

Co 

Symbol 

tACC 

IACE 

toE 

toF 

toH 

OUTPUT 

(Vss=OV) 

Ratings Unit 

-0.3 to 7.0 v 
-0.3 to Voo+0.3 v 
-0.3 to Voo+0.3 v 

1.0 w 
10 mA 

-10 to 70 oc 
-65 to 150 oc 

260°t. 10 s (at lead) -

(Voo=+ 5V±10%, Vss= OV, Ta=-10 to +70°C) 

Conditions Min Typ Max Unit 

2.2 - Voo+0.3 v 
-0.3 - 0.8 v 

O~V1~Voo -1.0 - 1.0 µA 

CE=Voo-0.2 - 0.1 40 µA 

with output open - 15* /12 40* /30 mA 

O~Vo~Voo -1.0 - 1.0 µA 

loH=-1.0mA 2.4 - - v 
loL=2.0mA - - 0.4 v 
1=1 MHz - - 7 pF 

1=1 MHz - - 10 pF 

(Voo= 5V±10%, Vss= OV, Ta=-10 to +70°C) 

Conditions Min Typ Max Unit 

- - 350/450 ns 
CL=l TTL +100 pF 

350/450 -- - ns 
V1H=2.2 V, V1L=0.8 v 

- - 150 ns 
VoH=2.2 V, VoL=0.8 V 

- - 150 ns 
tr=tf=10 ns 

0 - - ns 



•FUNCTIONS 

eTruth Table 

CE 

H 

L 

CS1/CS1, CS2/CS2, 

x 
Stable 

AO to A12 OE 00 to 07 MODE 

x Hi-Z Standby 

H Hi-Z Output disable 
-------1 

L Stable L Output data Read 

X: "H" or "L" 

eRead mode 

Data can be read by simply setting an address with CE held at "L", OE at "L", CS1/CS1, CS2/ 

CS2 at each active level. 

estandby mode 

Setting CE at "H" initiates the standby mode. In this mode, the output impedance goes high and 

all chip select and address inputs are disabled. Within the chip, no circuit allows current flow and 

only the leakage current exists. 

eoutput disable 

When OE is set at "H", the output impedance goes high. 

•specifying CS1/CS1, CS2/CS2 

CS1/CS1, CS2/CS2 is mask programmable and may be selected for either active level. When 

ordering, specify the active level of CS1/CS1, CS2/CS2. 

[NOTE] RECOMMENDATIONS 

1. The SMM2365C is a mask programmable ROM on a CMOS chip.In the data read mode, transient current will 

flow in the chip at the time of transistor transition. For protection of such transients, it is recommended 

to connect a. high-frequency capacitor and an electrolytic capacitor between the power supplies Voo and Vss. 

2. The input and output of the SMM2365C are TIL compatible. It is recommended that, when the chip is con­

nected to TTL, pull-up resistors be connected to the CE, OE, chip select and address input terminal. 

•PACKAGE DIMENSIONS 

0.100±0.010 
(2.54±025) 

0.600- 0.655 
(15.24-16.64) 

28-pin DIP 

unit : inch 
(mm) 

A-55 

I 



•CHARACTERISTICS CURVES 

looo-Ta 
(mA) ~~-~~-~~--.----...--. 

loL-VOL 
cmA> ~~-~~-~~--.---.v~· 

JL:: 
-·-·350ns 

- ':.::!- --- = 

Ta =2!!i'C 

{'t) ('C) 06 O.B{V) 

lo,-Ta 
(mA) ,---~-.--~--,----...-----, (mA) ,---,.--,----,---,---,---,v,-,.-,'-;---, 

Voo=4.!!iV 

'"' !!i(V) 

tAcc-Voo 
(n~) ,-----,--,----,-~-,-----,---,---, 

bee-Ta 
(ns)r--r-.---.--,---,--~-,---, 

CL =1 TTL+1?0 pf CL=1TTL+100pf 

f---+--+--+-+---+--+-Ta =25 t eoof--+-+----+-+--+-~~--1 
Voo·5V 

0001---+-+---+--i----t--i---t-~ 

300 t'--.. 
'-t-t-

200 r---+--t-t=t-+--l==±:::::J 
,.,v 
osc----+-+---+--i---t--r-r----1 

aoof--+-+----+-+--+-+----t--1 

-
,~-~-~~-~~-~-~~ 

7(V) 3 7(V) 

,,, ,-----,---,--~--,---,---, J, .• -"-,,' \"--, 

~ 08 --"'l'-+----+-+-~--1-----t--1 

7(V) 
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PF306-02 

SMM6365C 
CMOS 64K-BIT MASK ROM 

eLow Power Dissipation 

eAccess Time 250ns 

ea,192 Words X 8 Bits Asynchronous 

•DESCRIPTION 

The SMM6365C is an 8,192 words x 8 bits asynchronous CMOS mask programmable ROM. This device 
operates on a single power supply, its input and output levels are TTL compatible and the outputs are 
3-state types. The device does not require clock circuit; it has a detection circuit which detects the differ­
ence of address, CS1/CS1, CS2/CS2 and CE input. With the detected signal, the timing signal is gen­
erated (internal synchronous type). With such a significant performance, power dissipation is low, process­
ing speed is high and it can be used for various applications. 

•FEATURES 

• Access time .......................................................... 250ns 
• Low supply current .............................................. Standby: 0.1 µA (Typ) 

Operation: 16 mA (Typ) 
• Internal synchronous type 
• Single power supply ............................................. 5V ± 10% 
• TTL compatible inputs and outputs 
• 3-state output with wired - OR Capability 
• Package ................................................................. 28-pin DIP (plastic) 

• BLOCK DIAGRAM • PIN CONFIGURATION 

CS!/~ CS2~ 00 01 02 03 04 05 06 07 

cr Chip Enable, Chip Select Output Buffer 
Output Enable 

OE Timing Generator Data Latch 

AO 32 

Al 
>- Y Select 

A2 

A3 32X 8 

A4 

AS 

A6 :;; 
Al "O 

0 256 Memory Cell Array al 
AB 0 256X32X8 
A9 x 

AIO 

All 

Al2 

Voo 

CSl!CSi 

A7 CS2~ 

A6 AB 

AS A9 

All 

A3 ilt 
A2 AIO 

Al CT 
AO 07 

00 06 

01 05 

02 04 

03 

• PIN DESCRIPTION 

AO to A12 
CE 
CS1/CS1,CS2/CS2 
OE 
00 to 07 
Voo 
Vss 
NC 

Address In put 
Chip Enable 
Chip Select 
Output Enable 
Data Output 
Power Supply ( + SV) 
Power Supply (OV) 
No connection 
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•ABSOLUTE MAXIMUM RATINGS {Vss=OV) 
Parameter Symbol Ratings Unit 

Supply voltage Voo -0.5 to 7.0 v 
Input voltage VI -0.5 to Voo + 0.3 v 
Output voltage Vo -0.5 to Voo + 0.3 v 
Power dissipation Po 1.0 w 
DC output current lo 10 mA 

Operating temperature Topr -!Oto 70 ·c 

Storage temperature Tstg -65 to 150 ·c 

Soldering temperature and time Tsai 2so·c. 1 o s (at lead) -

• ELECTRICAL CHARACTERISTICS 

• DC Characteristics {Voo =5V ± 10%, Vss=OV, Ta =-10 to+ 70"C) 

Parameter Symbol Conditions Min Typ Max Unit 

High level input voltage VIH 2.2 - Voo+0.3 v 
Low level input voltage VIL -0.5 - 0.8 v 
Input leakage current lu O~V1~Voo -2.0 - 2.0 µA 

Standby supply current IDDS CE=Voo-0.2 - 0.1 40 µA 

Operating supply current IDDO with output open - 16 30 mA 

Output leakage current ILO O~Vo~Voo -10.0 - 10.0 µA 

High level output voltage VOH IOH=-1.0mA 2.4 - - v 
Low level output voltage VOL IOL=3.2mA - - 0.4 v 
Input capacitance C1 f= 1 MHz - - 10 pF 

Output capacitance Co f= 1 MHz - - 15 pF 

• AC Characteristics {Voo= 5V ± 10%. Vss=OV,Ta = -10 to+1o·ci 
Parameter Symbol Conditions Min Max Unit 

Read cycle time tRC CL= ITTL + 1 OOpF 250 - ns 

Address access time tACC VIH=2.2V - 250 ns 

CE access time !ACE VIL=0.8V - 250 ns 

OE access time tOE VOH= 1.5V - 80 ns 

Output floating tDF VOL= 1.5V - 80 ns 

Output hold time tOH ti=tf= 10ns 0 - ns 

• Timing Chart 

ADDRESS, CS1/CS1, CS2/CS2 

!Re 

CE 

lOF 

OE 

IAcc 

OUT PUT 

tACE 
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•FUNCTIONS 

• Truth Table 

CE CS1/CS1,CS2/CS2,AO to A12 

H x 
L Stable 

L Stable 

X: "H" or "l" 

•Read mode 

OE OOto 07 MODE 

x Hi-Z Standby 

H Hi-Z Output Disable 

L Data out Read 

Data can be read by simply setting an address with CE held at "L", OE held at "L" and CS1/CS1, 
CS2/ CS2 held at active level. At the time of power-on, the initial state cannot be determined because 
of the operation of internal clock circuit. If the power is on in the mode of holding CE= "L" and 
a certain address is fixed, the data related to the address may not appear. Data should be read 
after the supply voltage becomes stable, and CE is set at "H" or the address input is changed in the 
mode of CE= "L". 

• Standby mode 
Setting CE at "H" initiates the standby mode. In this mode, the output impedance goes high and all ad­
dress input is disabled. Within the chip, no circuit allows current flow and only the leakage current ex­
ists. 

• Out put disable 
When OE is set at "H", the output impedance goes high. 

e Specifying CS1/CS1. CS2/CS2 
CS1/CS1, CS2/CS2 is mask programmable and may be selected for either active level. When 
ordering, specify the active level of CS1/CS1, CS2/CS2. 

[NOTE] RECOMMENDATIONS 
1. The SMM6365C is a mask programmable ROM on a CMOS chip. In the data read mode, transient current will 

flow in the chip at the time of transistor switching transition. 
For protection of such transients, it is recommended to connect a high-frequency capacitor and an electrolytic 
capacitor between the power supplies Voo and Vss. 

2. The input and output of the SMM6365C are TTL compatible. It is recommended that, when the chip is connected to 
TIL, pull-up resistors be connected to the CE, CS 1 /IB, CS2/CS2, OE and address input terminal. 

• PACKAGE DIMENSIONS 

28 

0.100±0.010 0.018±0.004 
{2.54~0.25) (0.46:t01) 

28-pin DIP 

unit : inch 
(mm) 
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• CHARACTERISTICS CURVES 

looo-Ta 
(mA) 

~l--+---11-+---+-+--+-+--I 
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-,....,1 
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y 
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~ 
-1-1 
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PF138-03 

SMM6312C 
CMOS 128K-BIT MASK ROM 

eLow Supply Current 

eAccess Time 250ns 

e16,384 Words x 8 Bits Asynchronous 

•DESCRIPTION 

The SMM6312C is a 16,384 words x 8 bits asynchronous CMOS mask programmable ROM. This device 

operates on a single power supply, its input and output levels are TTL compatible and the outputs are 3 state 

types. This device does not require clock circuit ; it has a detection circuit which detects the difference of 

address, CS1/ CS1, CS2/ CS2 and CE input. With the detected signal, the timing signal is generated (internal 

synchronous type). With such a significant performance, power dissipation is low, processing speed is high 

and it can be used for various applications. 

•FEATURES 

e Access time · · · · · · · · · · · · · · · · · · · · · · · · · ·· · · · · · · · · · · · · · · ·250ns 
e Low supply current ..................... ············standby: 0.1µA (Typ) 

operation: 16mA (Typ) 

•single power supply ······························5V±10% 

e 1nternal synchronous type 

•TTL compatible inputs and outputs 

e 3-state output with wired-OR capability 

ePackage ···············································28-pin DIP (plastic) 

• BLOCK DIAGRAM 

AO 

Al 

A2 

A3 

A4 
A5 

A6 

A7 

AB 

A9 

AIO 

All 

Al2 

Al3 

5 

9 

~ 
0 

al 
Cl 
>-

32 

512 

00 01 02 03 04 05 06 07 

Output Buffers Latch 

8 

Y Select 

32X8 

Memory Cell Array 

5!2X32X8 

•PIN CONFIGURATION 

A13 
A7 
A6 
A5 
A4 
A3 
A2 
Al 
AO 
00 
01 
02 
Vss 

Voo 
CSl/CSI 
CS2/CS2 
AB 
A9 

Al2 

cr 
AIO 
All 
07 
06 
05 
04 

~---~03 

•PIN DESCRIPTION 

AO to Al3 

CE 
Address Input 

Chip Enable 

CS I/CS!, CS2/CSZ Chip Select 

00 to 07 Data Output 

Voo 

Vss 

NC 

Power Supply ( + 5V) 

Power Supply (OV) 

No connection 
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• ABSOLUTE MAXIMUM RATINGS 

Parameter Symbol 

Supply voltage Voo 

Input voltage v, 

Output voltage Vo 

Power dissipation Po 

DC output current lo 

Operating temperature To" 
Storage temperature Tstg 

Soldering temperature and time r .. , 

•ELECTRICAL CHARACTERISTICS 

• DC Characteristics 

Parameter Symbol 

High level input voltage V1H 

Low level input voltage V" 
Input leakage current lu 

Standby supply current loos 

Operating supply current looo 

Output leakage current l,o 

High level output voltage VoH 

Low level output voltage Vo, 

Input capacitance c, 

Output capacitance Co 

• AC Characteristics 

Parameter Symbol 

Read cycle time t•c 

Address access time hcc 

CE access time hcE 

Output floating to, 

Output hold time toH 

• Timing Chart 

AO to Al3, CSl/CS!, CS2/CSZ 

CE 

OUTPUT 

A-62 

(Vss=OV) 

__:_ 
Ratings Unit 

-0.5 to 7 .0 v 

-0.5 to Voo+0.3 v 

-0.5 to Voo+0.3 v 

1. 0 w 
.... 10 mA 

-10 to 70 °C 

-65 to 150 °C 
26o·c. 10s (at lead) -

(Voo=+5V±10%, Vss=OV, Ta=-10to +70'C) 

Conditions Min Typ Max Unit 

2.2 - Voo+0.3 v 

-0.5 - .. · 0.8 v 

o,,,:v,,,,:voo -2.0 - 2.0 µA 

CE=Voo-0.2V - 0.1 40 µA 

with output open - 16 30 mA 

o,,,:vo,,,:Voo -10.0 - 10.0 µA 

loH=-1.0mA 2.4 - - v 

l0t=3.2mA - - 0.4 v 

f= lMHz - - 10 pF 

f= I MHz - - 15 pF 

(Voo=+5V±10%, Vss=OV, Ta=-10to +70'C) 

Conditions Min Max Unit 

C, =1TTL + lOOpF 250 - ns 
V1H=2.2V - 250 ns 
V"=O.BV - 250 VoH= 1.5V ns 

VOL= 1.5V - 80 ns 

tr=tf= 10 ns 0 - ns 

t. ... cc 



•FUNCTIONS 

•Truth Table 

CE CSl/CSl. CS2/CS2. AO to Al3 - t-- -
H X 

--L--+----- ~--S-ta_b_I;-------+--

X: "H" or "L" 

•Read mode 

00 to 07 MODE 
Hi-Z Standby 

Output data Read 

Data can be read by simply setting an address with CE held at "L", CS1/CS1, CS2/CS2 at each active level. 

At the time of power-on the initial state cannot be determined because of the operation of the internal clock 

circuit. If the power is on in the mode of holding CE "L" and a certain address is fixed, the data related 

to the address may not appear. Data should be read after the supply voltage becomes stable, and 

CE is set at "H" or the address input is changed in the mode of CE "L". 

• Standby mode 

Setting CE at "H" initiates the standby mode. In this mode, the output impedance goes high and all address 

input is disabled. 

e Specifying CS1/ CS1, CS2/ CS2 

CS1/CS1, CS2/CS2 is mask programmable and may be selected for either active level. When ordering, 

specify the active level. 

[NOTE] RECOMMENDATIONS 

1. The SMM6312C is a mask programmable ROM on a CMOS chip. In the data read mode, transient current will flow in the chip 

at the time of transistor transition. For protection of such transients, it is recommended to connect a high-frequency 

capacitor and an electrolytic capacitor between the power supplies Voo and Vss. 
2. The input and output of SMM6312C are TTL compatible. It is recommended that, when the chip is connected to TTL, 

pull up resistors be connected to the CE, CS1/CS1, CS2/CS2 and address input terminal. 

•PACKAGE DIMENSIONS 

28·pin DIP 

unit : inch 
(mm) 
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•CHARACTERISTICS CURVES 
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PF139-03 

SMM6313C 
CMOS 128K-BIT MASK ROM 

eLow Supply Current 

eAccess Time 250ns 

e16,384 Words X 8 Bits Asynchronous 

•DESCRIPTION 

The SMM6313C is a 16,384 words x 8 bits asynchronous CMOS mask programmable ROM. This device 

operates on a single power supply, its input and output levels are TIL compatible and the outputs are 3 state 

types. This device does not require clock circuit ; it has a detection circuit which detects the difference of 

address, CS/ CS and CE input. With the detected signal, the timing signal is generated (internal synchronous 

type). With such a significant performance, power dissipation is low, processing speed is high and it can be 

used for various applications. 

•FEATURES 

e Access time········································ ··250ns 

eLow supply current ............................... standby : 0.1µA (Typ) 

operation : 16mA (Typ) 

esingle power supply .............................. 5v±10% 

e Internal synchronous type 

e TIL compatible inputs and outputs 

e 3-state output with wired-OR capability 
ePackage ............................................... 28-pin DIP (plastic) 

•BLOCK DIAGRAM 

00 01 02 03 04 05 06 07 

CE 

CS/CS Output Buffers Latch 

or 
8 

AO i;; 
Al "'C 32 0 

0 Y Select 
A2 . 

0 
A3 >-
A4 32X8 
AS 

A6 

A7 

AB :;; 
'C 

A9 9 0 512 Memory Cell Array 
hl 

A!O 0 512X32X8 
x 

All 

Al2 

A13 

•PIN CONFIGURATION 

NC Voo 

CS/CS 
A13 

A6 AB 

AS A9 

A4 All 

A3 OE 
A2 AIO 

Al CE 
AO 07 

00 06 
01 05 
02 04 

Vss 03 

•PIN DESCRIPTION 

AO to A!3 

CE 
CS/CS 

OE 
00 to 07 
Voo 
Vss 

NC 

Address Input 

Chip Enable 
Chip Select 

Output Enable 

Oata Output 

Power Supply ( + 5V) 
Power Supply (OV) 

No connection 
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•ABSOLUTE MAXIMUM RATINGS 

Parameter Symbol 

Supply voltage Voo 

Input voltage v, 

Output voltage Vo 

Power dissipation Po 

DC output current lo 

Operating temperature To" 

Storage temperature T•" 
Soldering temperature and time Tsol 

•ELECTRICAL CHARACTERISTICS 

• DC Characteristics 

Parameter Symbol 

High level input voltage V1H 

Low level input voltage VIL 

Input leakage current I" 
Standby supply current loos 

Operating supply current looo 

Output leakage current lco 

High level output voltage VoH 

Low level output voltage Vo, 

Input capacitance c, 
Output capacitance Co 

• AC Characteristics 

Parameter Symbol 

Read cycle time t.c 
Address access ti me t.cc 

CE access time lAcE 

OE access time to• 

Output floating to, 

Output hold time loH 

e Timing Chart 

AO to A!3, CS/CS 

OUTPUT 

A-66 

I 

(Vss=OV) 

Ratings Unit 

-0.5 to 7 .0 v 

-0.5 to Voo+0.3 v 
~-

-0.5 to Voo+0.3 v 

1.0 w 
10 mA 

-10 to 70 t: 
-65 to 150 t: 

260'C, 10s (at lead) -

(Voo= +5V±10%, Vss=OV, Ta= -10 to +70°C) 

Conditions Min Typ Max Unit 

2.2 - Voo+0.3 v 

-0.5 - 0.8 v 

o;;;;v,;;;;Voo -2.0 - 2.0 µA 

CE=Voo-0.2V - 0.1 40 µA 

with output open - 16 30 mA 
o;;;;vo;;;;Voo -10.0 I - 10.0 /1~ 

loH=-1.0mA 2.4 - - I v 

loc= 3.2mA - - 0.4 l v 

f= lMHz - - 10 l pF 

f= I MHz - l - 15 pF 

(Voo=+5V±10%, Vss=OV, Ta=-10to +70°C) 

Conditions Min Max Unit 

c, =1TIL+100pF 250 - ns 

V1H=2.2V - 250 ns 

VIL=0.8V - 250 ns 

VoH=l .5 V - 80 ns 
Vo,= 1.5V 80 ns 

tr=tf=10 ns 0 - ns 



•FUNCTIONS 

•Truth Table 

CE 

H 

l 

l 

X: "H" or "L" 

•Read mode 

CS/CS, AO to A13 
x 

Stable 

Stable 

OE 00 to 07 MODE 

x Hi-Z Standby 

H Hi-Z Output disable 

l Output data Read 

Data can be read by simply setting an address with CE held at "L", OE at "L", CS/CS at each active level. 

At the time of power-on the initial state cannot be determined because of the operation of the internal clock 

circuit. If the power is on in the mode of holding CE "L" and a certain address is fixed, the data related 

to the address may c not appear. Data should be read after the supply voltage becomes stable, and 

CE is set at "H" or the address input is changed in the mode of CE "L". 

• Standby mode 

Setting CE at "H" initiates the standby mode. In this mode, the output impedance goes high and all address 

input is disabled. 

• Output disable 

When OE is set at "H", the output impedance goes high. 

e Specifying CS/ CS 

CS/CS is mask programmable and may be selected for either active level. When ordering, specify the active 

level. 

[NOTE] RECOMMENDATIONS 

1. The SMM6313C is a mask programmable ROM ori a CMOS chip. In the data read mode, transient current will flow in the chip 
at the time of transistor transition. For protection of such transients, it is reommended to connect a high-frequency capacitor 

and an electrolytic capacitor between the power supplies Voo and Vss. 
2. The input and output of SMM6313C are TTL compatible. It is recommended that, when the chip is connected to TTL, 

pull up resistors be connected to the CE, CS/ CS and address input terminal. 

•PACKAGE DIMENSIONS 

14 

0.600 - 0.655 
(15.24- 16.64) 

28-pin DIP 

unit : inch 
(mm) 
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•CHARACTERISTICS CURVES 
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PF106-05 

SMM6325C 
CMOS 256K-BIT MASK ROM 

• Low Supply Current 
• Access Time 250 ns 
• 32,768 WordsX8 Bits Asynchronous 

•DESCRIPTION 

The SMM6325C is a 32,768 words x 8 bits asynchronous CMOS mask programmable ROM. This device oper­
ates on a single power supply, its input and output levels are TIL compatible and the outputs are 3-state types: 
The device does not require clock circuit; it has a detection circuit which detects the difference of address, 
CS/CS and CE input. With the detected signal, the timing signal is generated (internal synchronous type). With 
such a significant performance, supply current is low, processing speed is high and it can be used for various 
applications. 

•FEATURES 

e Access time ................................................................ 250 ns 
e Low supply current .................................................. Standby : 0.1 µA (Typ) 

e Internal synchronous type 
Operation: 16mA (Typ) 

e Single power supply ................................................... 5V ± 10% 
• TIL compatible inputs and outputs 
e 3-state output with wired - OR capability 
e Package ....................................................................... 28-pin DIP (plastic) 

• BLOCK DIAGRAM • PIN CONFIGURATION 

CS/CS 

i 
x 

0001020304 OS06 Ol 

Data Latch 

8 

Y Select 

64x8 

Memory Cell Array 
512x64x8 

NC Yoo 
A14 

Al CS/CS 
A6 AS 
AS A9 
A4 A12 
A3 cr 
A2 A10 
Al All 
AO Ol 
00 06 
01 OS 
02 04 
vss 03 

• PIN DESCRIPTION 

AOtoA14 Address Input 

EE Chip Enable 

CS/CS Chip Select 

00to07 Data Output 

AO 

Al 
A2 

A3 

A4 
AS 

A6 

Al 

AB 

A9 

A10 

All 

A12 

A13 Voo Power Supply (+5V) 
A 14 y--.,__ _ _, Vss Power Supply (OV) 

NC No connection 
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• ABSOLUTE MAXIMUM RATINGS 

Parameter Symbol 

Supply voltage Voo 

Input voltage VI 

Output voltage Vo 

Power dissipation Po 

DC output curreht lo 

Operating temperature Topr 

Storage temperature Tstg 

Soldering temperature and time Tsai 

• ELECTRICAL CHRACTERISTICS 
• DC Characteristics 

Parameter 

High level input voltage 

Low level input voltage 

Input leakage current 

Standby supply current 

Operating supply current 

Output leakage current 

High level output voltage 

Low level output voltage 

Input capacitance 

Output capacitance 

• AC Characteristics 

Parameter 

Read cycle time 

Address access ti me 

CE access time 

Output floating 

Output hold time 

• Timing Chart 

A-70 

CS/Cs 

ADDRESS 

CE 

OUTPUT 

Symbol 

VIH 

VIL 

lu 

loos 

looo 

ILO 

VOH 

VOL 

C1 

Co 

Symbol 

tRC 

tACC 

tACE 

tOF 

tOH 

(Vss=OV} 

Ratings Unit 

-0.5 to 7.0 v 
-0.5 to Voo + 0.3 v 
-0.5 to Voo + 0.3 v 

1.0 w 
10 mA 

-10 to 70 ·c 
-65 to 150 ·c 

·-----I 
260°C, 10 s (at lead) -

(VDD=5V ± 10%. Vss=OV, Ta=-10to70°C) 

Conditions Min Typ Max Unit 

2.2 - Voo +0.3 v 
-0.5 - 0.8 v 

O~V1~Voo 2.0 - 2.0 µA 

CE=Voo-0.2 - 0.1 40 µA 

with output open - 16 30 mA 

O ~Vo~ Voo -10.0 - 10.0 µA 

IOH=-1.0mA 2.4 - - v 
IOL= 3.2 mA - - 0.4 v 
f= 1 MHz - - 10 pF 

f= 1 MHz - - 15 pF 

(VDD=5V ± 10%, Vss=OV, Ta=-10to+70°C) 

Conditions Min Max Unit 

CL= 1TTL+ 100 pF 250 - ns 

V1H=2.2V - 250 ns 
VIL=O.BV 

250 - ns 
VOH = 1.5V 

VOL= 1.5V - 80 ns 

tr=tf= 10ns 0 - ns 

!Ace 

IOH IOF 

VOH VOH 
DATA 

Voe 
OUT 

Voe 

tACE 



•FUNCTIONS 
• Truth Table 

CE CS/CS, AO to A 14 00to07 MODE 

H x Hi-Z Standby 

L Stable Output data Read 

X: Hor L 

•Read mode 
Data can be read by simply setting an address and CS/CS with CE held at "L". At the time of power-on, 
the initial state cannot be determined because of the operation of the internal clock circuit. If the power 
is on in the mode of CE= "L" and a certain address is fixed, the data related to the address may not 
appear. Data should be read after th_!Lsupply voltage becomes stable, and CT is set at "H" or the ad­
dress input is changed in the mode of CE = "L". 

• Standb'l.!!lode 
Setting CE at "H" initiates the standby mode. In this mode, the output impedance goes high and all ad­
dress input is disabled. Within the chip, no circuit allows current flow. 

e Specifying CS/CS 
CS/CS is mask programmable and may be selected for either active level. 
When ordering, specify the active level CS/CS. 

[NOTE] RECOMMENDATIONS 

1. The SMM6325C is a mask programmable ROM on a CMOS chip. In the data read mode, transient current will flow 
in the chip at the time of transistor transition. 
For protection of such transients, it is recommended to connect a high-frequency capacitor and on electrolytic capaci­
tor between the power supplies Voo and Vss. 

2. The input and output of the SMM6325C are TTL compatible. It is recommended that, when the chip is connected to 
TTL, pull-up resistors be connected to the CE, CS/CS and address input terminal. 

• PACKAGE DIMENSIONS 

[C28[ 

0.100±0.010 0.018±0.004 
(2.54±0.25) (0.46±0.l) 

0.600-0.655 
(15.24-16.64) 

28-pin DIP 

unit: inch 
(mm) 
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• CHARACTERISTICS CURVES 
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PF107-04 

SMM6326C 
CMOS 256K-BIT MASK ROM 

• Low Supply Current 
• Access Time 250 ns 
• 32, 768 Words X 8 Bits Asynchronous 

• DESCRIPTION 

The SMM6326C is a 32,768 words x 8 bits asynchronous CMOS mask programmable ROM. This device 
operates on a signal power supply, its input and output levels are TTL compatible and the outputs are 
3-state types. The device does not require clock circuit; it has a detection circuit which detects the differ­
ence of address and CE input. With the detected signal, the timing signal is generated (internal synchron­
ous type). With such a significant performance, supply current is low, processing speed is high and it 
can be used for various applications. 

•FEATURES 

• Access time .......................................................... 250ns 
• Low supply current .............................................. Standby: 0.1 µA (Typ) 

Operation: 16 mA (Typ) 
• Internal synchronous type 
e Single power supply ............................................. 5V ± 10% 
e TTL compatible inputs and outputs 
• 3-state output with wired - OR Capability 
• Package ................................................................. 28-pin DIP (plastic) 

• BLOCK DIAGRAM 
• PIN CONFIGURATION 

AO A. ___ .r---, 

A1 
A2 

A3 
A4 
AS 

A6 

A7 

AS 

A9 

A10 
A11 
A12 

A13 
A14.,.--,_ _ _. 

00010203040S0607 

Data Latch 

Y Select 

64x8 

Memory Cell Array 
512x64x8 

NC Voo 
A14 

A7 A13 
AB AB 
AS AS 
A4 A11 
A3 OE 
A2 A10 
A1 CE 
AO 07 
00 06 
01 05 
02 04 
Vss 03 

• PIN DESCRIPTION 

AOtoA14 
cr 
OE 
00to07 
Voo 
Vss 
NC 

Address Input 
Chip Enable 
Output Enable 
Data Output 
Power Supply (+5V) 
Power Supply (OV) 
No connection 
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•ABSOLUTE MAXIMUM RATINGS 
"""" Parameter Symbol 

Supply voltage Voo 

Input voltage VI 

Output voltage Vo 

Power dissipation Po 

DC output current lo 

Operating temperature T opr 

Storage temperature Tstg 

Soldering temperature and time Tsol 

• ELECTRICAL CHARACTERISTICS 

• DC Characteristics 

Parameter Symbol 

High level input voltage VIH 

Low level input voltage VIL 

Input leakage current lu 

Standby supply current loos 

Operating supply current looo 

Output leakage current ILO 

High level output voltage VOH 

Low level output voltage VOL 

Input capacitance C1 

Output capacitance Co 

• AC Characteristics 

Parameter Symbol 

Read cycle time tRC 

Address access time tACC 

CE access time tACE 

OE access time tOE 

Output floating tDF 

Output hold time tOH 

• Timing Chart 

AOtoA14 

CE 

OE 

OUT PUT 

A-74 

tACC 

(Vss=OV) 

Ratings Unit 

--0.5 to 7.0 v 

--0.5 to Voo + 0.3 v 

--0.5 to Voo + 0.3 v 

1.0 w 
10 mA 

-10to 70 ·c 
-55to 125 ·c 

260°C, 10 s (at lead) -

(Voo = 5V ± 10%, Vss=OV, Ta =-10 to+ 70°C) 

Conditions Min Typ Max Unit 

2.2 - Voo+0.3 v 

-0.5 - 0.8 v 

O~V1~Voo -2.0 - 2.0 µA 

CE =Voo-0.2 - 0.1 40 µA 

with output open - 16 30 mA 

o~vo~Voo -10.0 - 10.0 µA 

IOH=-1.0mA 2.4 - - v 

IOL=3.2mA - - 0.4 v 

f = 1 MHz - - 10 pF 

f = 1 MHz - - 15 pF 

(Voo=5V ±.10%, Vss=OV, Ta=-10to+70°C) 

Conditions 

CL= ITTL + 1 OOpF 

VIH=2.2V 

VIL=0.8V 

VOH= 1.5V 

VOL= 1.5V 

tr=tf= 10ns 

!RC 

VOH 

VOL 

DATA 
OUT 

Min Max Unit 

250 - ns 

- 250 ns 

- 250 ns 

- 80 ns 

- 80 ns 

0 - ns 

IOF 

tACE 



•FUNCTIONS 

• Truth Table 

CE 

H 

L 

L 

X: "H" or "L" 

•Read mode 

AO to A14 

x 
Stable 

Stable 

OE OOto 07 MODE 

x Hi-Z Standby 

H Hi-Z Output disable 

L Output data Read 

Data can be read by simply setting an address with CE held at "L". At the time of power-on, the initial 
state cannot be determined because of the operation of the internal clock circuit. If the power is on 
in the mode of holding CE= "L" and a certain address is fixed, the data related to the address may 
not appear. Data should be read after the supply voltage becomes stable, and CE is set at "H" or 
the address input is changed in the mode of CE= "L". 

• Standby mode 
Setting CE at "H" initiates the standby mode. Jn this mode, the output impedance goes high and all ad­
dress input is disabled. Within the chip, no circuit allows current flow and only the leakage current ex­
ists. 

• Out put disable 
When OE is set at "H", the output impedance goes high. 

[NOTE] RECOMMENDATIONS 
1. The SMM6326C is a mask programmable ROM on a CMOS chip. In the data read mode, transient current will flow in 

the chip at the time of transistor transition. 
For protection of such transients, it is recommended to connect a high-frequency capacitor and on electrolyticcapaci­
tor between the power supplies VDD and Vss. 

2. The input and output of the SMM6326C are TTL compatible. It is recommended that, when the chip is connected to 
TTL, pull-up resistors be connected to the CE, OE and address input terminal. 

• PACKAGE DIMENSIONS 

O.lQQ±o.010 
(2.54±0-25) 

0.600-- 0.655 
(15.24-16.64) 

28-pin DIP 

unit : inch 
(mm) 

A-75 
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•CHARACTERISTICS CURVES 

(mAl looo-Ta 

30 

20 

20 .. 
10 

00 

0 ~~~4--~~~~-~-··----
-40 40 80 1•c 1 

!VI 

3.0 

2.0 

zo 

1.0 

1.0 

o.o 

0 
3 0 • 7CVJ 

In•) !Ace-Ta 

300t---t--+--t--t----l--+--t----I 
VDD=5.0V 

2501--t--+--+--+-----<--+-~t----1 

20ot---+--+---t--t--l--t--t--:::J 

~ 
100 ~ 

100 t---+-+---+--+--+--t-----1--1 

OOt---+--+--+-+--+--+-----<---1 

-40 40 

3001---+~+--+--+-----<--+--t----I 

=~ l--+-+.. 100 t---+--+---t--F""1--+-='==:-I 

1001---+-+--+--+---l--+--t----I 

OOt---+-+--+--+-----<--+--t----1 

7(1/l 

A-76 

loos-Ta 

10.0 H-++++++-H-H-t-H-lo'+-t++-< M---...... 
T'-l 20t---+---1~-..;;;"<-+["'-.-+--+-----<-+--< 

' o>---+-..+--+-+-~_.._Ls,J~ 
o~~~~~ 

3 4 5 tVl 

300 t---t--+--t--t------J--+--t----1 
Ta=25"C 

250[S 
200 ""-1 
150 !'-- -
1 00 1---if--l 
50t---+--+--+--+--+~-+-----<---I 

7(\1) 

(nsl r--i -~-to=•--_T~a~~-~-
Jc_,~L1~F 

sot---+--+--t--+---+--+-->--·--1 
1/00==5.0V 

50>---+--+--t--+---+--+--t----I 

40t----t--t--t--r--t--r--r-:~ 

---l-1 •ol---+-+---+-::::4--4::::::.+-.,l---I .+--+-r 20>----+-+--t--+---+--+--t-----1 

f 0 t---+--+--t--+-----;--+--t----1 

-40 40 ea t"'Cl 

15 j.--t-' 
1.01--1 
ost---t-~+--t~-t------J~-t-~t----1 

81VJ 

201-----t--t---+-+---t-;~--+--~ 

20>--+--I--+----+__, /P"__,,.~--+-~ 

15t----t--t---+-·~.,L_~-+--t--+--1 

1 0 >---+----+-v,...___k:j---1--+---+--t____, 
00 .d 
o~ 

0.2 0.4 0.6 0.8(Vl 

300t---t--+--t--t------J--t--t----I 
voo=s.ov 

250>---+--+--t--+---l--t--f-----I 

2oot---+--+---+--t--l--t--=:P--I 

~ 
150 l---±=+---t==t---1-+-t---1 

100f--t--+--t--t------J--t--t----I 

50>---+--+--+--+---l--t--f-----1 

40 40 so c•ci 
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KF056 
PF280-01 

SMM43100C 
c,<M~<{) 

c,~\~~~e'0\ 

CMOS 1M-BIT MASK ROM 

('t~ Qe..J.e\O~ 
~~ vl>0\ 

•DESCRIPTION 

eLow supply current 

eAccess time 100ns 
e131,072words x 8bits asynchronous 

The SMM43100C is a 131,072 words x 8 bits mask programmable asynchronous CMOS read-only memory (ROM) 

and operates on a single power source. Both the input and output ports are TIL compatible with 3-state 

output. This memory requires no external clock, since it has perfect static operation. 

•FEATURES 

eAccess time ··········································1QOns 

eLow supply current ·································Standby : 0.1µA (Typ) 

Operation : 30mA (Typ) 

eAsynchronous type 

esingle power supply ······························5V±10% 

enL-compatible input and output 

es-state output with wired-OR capability 

ePackage················································28-pin DIP (plastic) 

•BLOCK DIAGRAM 

AO 
Al 
A2 
A3 
A4 
A5 
A6 
A7 
AS 
A9 
AIO 
All 
A12 
A13 
A!4 
Al5 
A16 

00 01 02 03 04 05 06 07 

Output buffer 

8 

Column select 

128X8 

Memory cell array 

J,024X !28X8 

•PIN CONFIGURATION 

Al5 

Al2 

A5 

Voo 
Al4 
Al3 

AB 
A9 

All 
Al6 

AIO 
CE 
07 

06 
01 05 
02 04 
Vss 03 
~---~ 

•PIN DESCRIPTION 

AO to Al6 

CE 

00 to 07 

Address input 

Chip enable 

Data output 

Voo 

Vss 

Power supply(+ 5V) 

Power supply(OV) 
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•ABSOLUTE MAXIMUM RATINGS 
Parameter Symbol Ratings Unit 

Supply voltage Voo -0.3 to 7.0 v 

Input voltage V1 -0.3 to Voo+0.3 v 
Output voltage Vo -0.3 to Voo+0.3 v 

Power dissipation Po 1.0 w 
Output current lo 10 mA 
Operating temperature Toll' -10 to 70 oc 
Storage temperature Tstg -65 to 150 oc 
Soldering temperature and time Tsol 260°C, 1 Os (at lead) -

•ELECTRICAL CHARACTERISTICS 

eoc Electrical Characteristics (Voo=5V ±10%, Ta= -10° to 70°C) 

Parameter Symbol Conditions Min Typ* Max Unit 

High level input voltage V1H - 2.2 - Voo+0.3 v 

Low level input voltage V1L - - 0.3 - 0.8 v 

Input leakage current lu o;;:;v,;;:;voo - 2.0 - 2.0 µA 

Standby supply current loos CE=Voo-0.2 - 0.1 40 µA 

Operating supply current looo with output pin open - 30 50 mA 

Output leakage current ILO o;;:;vo;;:;voo -10.0 - 10.0 µA 

High level output voltage VoH loH= -1.0mA 2.4 - - v 

Low level output voltage Vol loL= 3.2mA - - 0.4 v 

Input terminal capacitance C1 f=lMHz - - 10 pF 

Output terminal capacitance Co f=lMHz - - 15 pF 
*Typical values are measured at Voo=5V and Ta = 256 C 

eAC Electrical Characteristics (Voo=5V ±10%, Ta = -1o·to 70°C) 

Parameter 

Read cycle time 

Address access time 

CE access time 

Output floating time 

Output hold time 

eTiming Chart 

oRead Cycle 

A-78 

Symbol Conditions Min 

tRc • Input pulse level 100 

tACC : V1H=2.4V V1L=0.6V -

tACE 
• CL= lTTL + 100pF -
• Input/ Output 

toF Reference level : 1 . 5V -

toH tr=tf=10ns 0 

CE 
ADDRESS~~.ht==========::::::;:t====-1-~ 
(AO to A16) __ -+'l~------'I~--+--

!of 

Dout 

Max Unit 
- ns 

100 ns 

100 ns 

40 ns 
- ns 



•FUNCTIONS 
eTruth table 

CE AO to A16 

X: "H" or "L" 

eReading data 

00 to 07 
High impedance 

Output data 

Data can be read by setting addresses while holding CE= "L". 

estandby mode 

Mode 

Standby 

Read 

When CE is "H", the memory is in the standby mode. In this mode, the output terminals are in the high 

impedance state and any input of address is prohibited. There will be no current flow except for leakage in the 

chip. 

[Note] Recommendations 
1. Although the SMM43100C is a CMOS mask ROM, transient current will flow at the time of transistors transition in data 

read operation. For protection of such transient current, it is recommended to connect a high-frequency capacitor and an 
electrolytic capacitor between power supply lines Voe and Vss. 

2. Although the input and output ports of the SMM43100C are TTL compatible, when it is connected to TTL !Cs, it is advisable 
to connect a pull-up resistor to each of the CE and the address input terminals. 

•PACKAGE DIMENSIONS 

14 

28-pin DIP 

unit : inch 
(mm) 
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•CHARACTERISTICS CURVES 

Under measurment 

A-80 
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PF029-05 

SMC1112F 
CMOS 4 BIT SINGLE CHIP MICROCOMPUTER 

• Built-in LCD Driver 
• Single Chip 
• Low Supply Current 

• DESCRIPTION 

The SMC1112F is a 4-bit CMOS microcomputer which integrates 2K bytes ROM. 128 words RAM.4 
bits input port. 8 bits output port. and 32 x 4 segments LCD driver. 4 bits Timer. etc. on the chip. 
This provides low power systems for many kinds of applications. 

• FEATURES 

• Monolithic. . CMOS LSI 
• 4 bis parallel operation 
e Low power dissipation . Typ 30 µA 
e Clock frequency .............................. 32.76B kHz 
e Instruction execution time .. 
e Instruction set .. 

122 µsec 
... 54 kinds 

..... 1920 x B bits 
(Max 204B x B bits) 

............ 12B x 4bits 

e Mask programmable ROM 

e Internal RAM . 
e Input port K input 

• Output port R output 

e LCD driving output 

• APPLICATION 

............... 4 bits 
(with pull down resistors) 

B bits 
Bit manipulate instruction 

....... V-3V. 1/4 duty 
4 common outputs 

32 segment outputs 

• Built-in LCD segment memory .............. 32 x 4 bits 
e Built-in Timer 
e Subroutine nesting .. .. .. .. 4 levels 

(commonly used for interrupt operation) 
• Interrupt operatin ............ Timer interrupt or K input 

Interrupt can be selected by programs 
• Built-in oscillator Crystal and capacitor 

external 
•Power supply 

ePackage ... 

VDD - Vss Typ 3V (Logic) 
VDD - VA Typ 3V (LCD driver) 

60-pin QFP(plastic) 

Applicable for LCD game, cash register, POS terminal device, portable measuring equipment, automatic 
vending machine, electric appliance, audio system controller and multi-purpose timer, etc. 

• PIN CONFIGURATION 

o. 
o,. 
o. 
o. 
o. 
o .. 

COMI 
COM2 
COM3 
COM• 

NC 

Top View 
NC: No connection 

• Left floating or connected to Vss 

60-pin Plastic Quad Flat Package 

D, 
o, 
D, 
o, 
o, 
o, 

VDD(+) 

"' Ynf-J ... 
R, 
Ro 

Name 

Do-On 

COM! -

COM4 
osc, 
osc, 
INIT 

HLT 

K1. K2. tc.. K1 

Ro- R1 

VDD 

Vss 

VR. V1. V2 

Description 

LCD driver's segment outputs 

LCD driver's common outputs 

Oscillator terminal (input) 

Oscillator terminal (output) 

Active high input is used to 

initialize the SMC 1112. 

Halt 
(Hi - stop. Lo - re-start) 

K inputs 

Routputs 
Power supplv ( t ) 
Power aupplv for logic ( - ) 

Power supplv for LCD driver ( - ) 
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• BLOCK DIAGRAM 

•.. 
... .. 
... .. .. .. .. .. 
... .. .. .. 
... 

'!• v, v0 osc, OSCi 

• PACKAGE DIMENSIONS 

\F60\ 

B-2 

Symbol 

ALU 
ACC 
s 
x 
y 

S-STACK 
X-STACK .. 
Y-STACK 
PC 
PA 
CA 
PB 
CB 
STACK 
DIV 

" 

60-pin QFP 

ifl .• o.aoooooo_oo_o_o_o_o.o_o..~ 0 _,,. 

&.~~~~-012 
0.122 
(3.1) 

unit : inch 
(mm) 

Description 

Arithmetic and logic unit 
Accumulator 
Status register 

X-register 
Y-register 
Status stack 
X-stack 
Y-stack 
Program counter 
Page address register 
Chapter address register 
Page buffer register 
Chapter buffer register 
ROM address stack 
1 3-stage divider 



• ELECTRICAL CHARACTERISTICS 

1. Absolute maximum ratings 2. Operating conditions (fosc = 32.768 kHz) 

Parameter Symbol Min ;Max Unit Parameter Symbol Min Max Unit 

Vss -4.5 0.2 v 
Supply voltage 

v. Vss 0.2 v 
Supply voltage (Logic) Vss -3.5 -2.5 v 
Supply voltage (LCD driver) V• Vss -2.5 v 

Input terminal voltage Vo Vss-0.2 0.2 v External capacitor for Co 5 30 pF 

Operating temperature Topr -10 65 oc oscillation CG 5 30 pF 

Storage temperature Tstg -40 125 oc 
Note: Ground is Voo (= OV). 

Note: Ground is Voo ( = OV). 

3. Electrical characteristics (Vss = VR = -3.0V, Ta = 26°C) 

Parameter Symbol Min Typ Max 

"H" level input voltage VIH -0.5 

"L" level input voltage VIL Vss+0.5 

"H" level output current IOH -100 

"L" level output current IOL 200 

Vco1 -0.2 0 

Vco2 -1.2 -1.0 -0.8 
LCD common output voltage 

VC03 -2.2 -2.0 -1.8 

VC04 VR -2.8 

Voo1 -0.2 0 

VD02 -1.2 -1.0 -0.8 
LCD segment output voltage 

VD03 -2.2 -2.0 -1.8 

Voo4 VR -2.8 

IK 0.5 1.0 3.0 

"H" level input current IHLT 0.5 1.2 5.0 

I/NIT 5 15 25 

Operating current llssl 20 30 
(Crystal oscillation) 

llRI 4 10 20 

Note: 
* Ground is Voo (~ ov1. 

* Current flowing into IC is positive and flowing out of IC is negative. 

• FUNDAMENTAL EXTERNAL CONNECTION 

For power supply Voo must be common line to 
Vss and VR. VR is adjustable to the optimum 
voltage to drive Liquid Crystal Display (LCD). 
Set Voo ~ VR ~ Vss without fail. 

Unit 
Test 

conditions 

v 
v 

µA VOH= -0.6V 

µA VOL= Vss t 0.5V 

v 
v 

AL= 5 M!J 
v 
v 
v 
v 

AL= 5 M!! 
v 
v 

µA 

µA 

µA 

µA fosc = 32. 768 kHz 

µA No-load 

v, SMC1112 

V• 
v. Vu 

Terminal 

K1.K..K2.K1.HLT 

INIT. OSC1 

Ao - A, 

COM1 - COM4 

Do - Du 

K,,K,,K,,K, 

HLT 

INIT 

Vss 

VR 

CINT 1:; 4.7 µF 
C1, Ci ~ 0.2 µF 

VDD 1:; VR 1:; VSS 
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• INSTRUCTION TABLE 

Mne- OP 
St,atus Mne- OP 

Status 

Function monic code ~ OP8ra.tion Function 
monic code ~ ,. Operation 

C N C .N 

TAY 20 ACC.-.Y BR 80-8F 1 STATUS= 1 
Register 

TVA 23 Y-ACC CB~A.PB-PA.l(W)-PC 
to Register 

CLA 7F o-ACC 2 STATUS= 0 

TAM 27 ACC-M(X,Y) 
PC+ 1~Pc.1-STATUS 

Register TAMIYC 25 y ACC-M(X.Y). Y + 1-v CALL CO-FF 1 STATUS= 1 

to Memory TAMDYN 24 y ACC-M(X.Y).Y-1-Y CA.PA.PC+ 1-STACK. 

TAMZA 26 ACC-M(X,Y). O-ACC SP+hSP 

TMA 21 M(X.Y)-ACC ROM CB-CA.PB-PA.l(W)-PC 

Memory 
TMY 22 M(X.Yl~Y 

Addressing 2 STATUS= 0 

to Register 
XMA 03 M(X.Y)HACC 

PC+l-PC.hSTATUS 

AMAAC 06 y M(X,Y) + ACC-ACC RETN OF STACK~A.PA.PC.PB 

SAMAN 3C y M(X,Yl -ACC-ACC 
SP-1~SP 

IMAC 3E y M(X.Yl + 1-ACC INTRTN 76 STACK~A.PA.PC.CB,PB 

OMAN 07 y M(X,Y)-1-ACC SP-1-SP 

IAC 70 y ACC+1-ACC X·STACK-X.Y-STACK~Y 

Arithmetic 
DAN 77 y ACC-1-ACC S-STACK-STATUS 
A6AAC 7A y ACC+S-ACC 

ACC~LCD S/R.S/R SHIFT 
A,8AAC 7E y ACC+8~ACC 

TASR OA 

AlOAAC 79 y ACC+lO-ACC TSGl 7C LCD SIR-

IYC 05 y Y + 1-+Y 
SEG.MEMORY (COM1) 

DYN 04 y Y-1-Y LCD TSG2 70 LCDS/R~ 

CPAIZ 30 y ACC+l~ACC 
Operation SEG.MEMORY (COM2l 

TSG3 72 LCDS/R~ 

Arithmetic 
ALEM 01 y ACC;SM(X,Yl~STATUS= 1 

SEG.MEMORY ICOM3) 

Compare TSG4 73 LCDS/R-

MNEA 00 y M(X.Yl~Acc~STATUS= 1 
SEG.MEMORY (COM4) 

Logical MNEZ 3F y M(X.Y)~o~sTATUS=1 HALT 71 CPU Stop 
Compare YNEA 02 y Y~Acc~sTATU5=1 Halt Restart when "HLT" input 

YNEC 50-5F y Y~l(C)-STATUS= 1 goes down to "L" level. 

Bits in 
SBIT 30-33 hM(X,Y.l(B)) Timer TM SET 76 ACC-Timer latch 

Memory 
RBIT 34-37 0-M(X,Y,l(B)) 

TBIT1 38-36 y M(X.Y,l(B))= 1~STATUS= 1 INTEN 74 Enable interrupt after 

an instruction. 

TCY 40-4F l(C)-Y 1.NTDIS 75 Disable interrupt 
Constants 

TCMIY 60-6F l(C)-M(X.Y).Y + l~Y SELIN 78 Acc. .. - Flip-flop 

TKA 08 K1,4.M-+ACC 
of interrupt selector 

Input 
KNEZ OE y Ko ... ,.,~0-STATUS= 1 

1 Aj::C,='1'-
Interrupt Tinier iriterrUpt 

SETA OD 1-R(Y) Control ACC1='0'-+ 
Output 

RSTR oc 0-R(Y) K-input interrupt 

RAM'X' LOX 28-2F 1m-x 
2 ACCo='1'...,. 

Addressing COMX 09 ~~XMse 
Timer clock input (fosc/29) 

ACC. =·o·~ 
ROM LOP 10-lF l(C)-PB Timer clock input {f~sc/2 13 ) 
Addressing COMC OB CIJ~B 
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PF161-02 

SMC4040Cseries 
CMOS 4 BIT SINGLE CHIP MICROCOMPUTER 

•DESCRIPTION 

eMinimum Instruction Cycle Time : 1µs 

•s12 Byte ROM 
eLow Supply Current 

The SMC4040C series is a low supply current type CMOS 4 bit single chip microcomputer featuring 

high-speed operation (minimum instruction cycle time : 1 µs) with a wide voltage range (4 to 6V). It incorpo­

rates a RAM, 110 ports, a timer ievent counter with a prescaler, and an interrupt control on a single chip. 

The SMC4040C Series can be flexibly applied to a variety of control systems. 

•FEATURES 

ecMOS LSI 4 bits parallel processing 
ec1ock frequency············ ·400kHz to 6MHz 
eon-chip oscillator circuit: ceramic oscillator 

(CR oscillation also available as option) 
e1nstruction cycle time············· ·1 µs Min 
einstruction set containing 44 instructions 
e512 x 8 bits ROM 
e16 x 4 bits RAM 
e1o(SMC4040C) or 12(SMC4041C) 1/0 ports 
eTimer/event counter equipped with 5 bit presca-

ler/4 bit preset counter 

RBLOCK DIAGRAM 

*I SMC4040C does not connect to 01012 and 01013 

(The SMC4040C Series includes the SMC4040C, SMC4041C) 

einterrupt: 1 level (with register stack) ···interrupt 
by timer/event counter or external input 

eTwo subroutine nesting levels (common to 
interrupt) 

esingle power supply··························5V±20% 
ePackage · · · · ··· ··· SMC4040C 16-pin DIP (plastic) 

SMC4041C 18-pin DIP (plastic) 

* 2 For external dock input (OSCl), DIO 10 pin can be used instead of OSC2 
·-----------------·---------------~ 

B-5 

I 



•PIN CONRGURATION 

TEST 16 Voo 

RESET 15 DIDO 

OSCl 14 DIOl 
OSC2/ DI02 DIOlO 13 

DI09 12 DI03 

Dl08 6 11 Dl04 

7 10 DI05 

. 8 9 DI06 

i£ST 

RESET 17 

OSCl 3 16 
DSC2/ en 

15 DIOIO 4 3: 
(') 

Dl013 5 """ 14 0 

""" (; 13 

0109 12 

Dl08 8 11 

Vss 9 10 

Voo 

DIOO 

DIOl 

DI02 

DI03 

DI04 

DI05 

DI06 

Dl07 

•PIN NAMES AND FUNCTIONS 

TEST 

RESET 

OSGI 

OSC2/DI010*' 

DIOO to DI09 

DI012. Dl013* 2 

Voo 

Vss 

Test input 

Reset input 

Oscillation input 

Oscillation output 

Data input/ output 

Data input/output 

Power supply ( +) 

Power supply (OV) 

* 1 For external clock input (OSCl), data 1/0 
pin DIOIO can be used instead of OSC2 (by 
mask option). l~ SMC4040C SMC4041C *2 SMC4041C 

•ABSOLUTE MAXIMUM RATINGS (Vss=OV) 

Parameter Symbol Ratings Unit 

Supply voltage Voo -0.5 to 7 .0 v 
Input voltage v, -0.5 to Voo+0.3 v 
1/0 pin voltage V110 -0.5 to Voo+0.3 v 
Output voltage Vo -0.5 to Voo+0.3 v 
Power dissipation Po 0.3 w 
Operating temperature Topr -40 to 85 ·c 
Storage temperature Tstg -65 to 150 ·c 
Soldering temperature and time Tso! 260'C, 1 Os (at lead) -

*When· the internal oscillator circuit is used, the operating temperature range 1s -20'C to 70 C because of the characteristics 
of the ceramic oscillator. 

•RECOMMENDED OPERATING CONDITIONS (Ta= -40 to 85'C) 

Parameter Symbol Conditions Min Typ Max Unit 

Voo 4 5 6 v 
Supply voltage 

Vss - 0 - v 
Clock frequency lose Voo=4 to 6V 400 - 6000 kHz 

Low level peak output current ioL PEAK DIO(OUTPUT) - - 10 mA 

Low level mean output current ioL AVG DIO(OUTPUT) - - 5 mA 

• ELECTRICAL CHARACTERISTICS 

eoc Characteristics (Voo= 5V±20%, Vss= OV, lose= 6MHz, Ta=-40to85'C) 

Parameter Symbol Conditions Min Typ Max Unit 

l1L1 OSC1 -1 - - µA 
Low level input current 

l1L2 RESET, TEST, DIO(INPUT) -120 - -10 µA 

V1L1 OSC1 0 - 0.05Voo v 
Low level input voltage 

V1L2 0 0.2Voo v -

V1H1 OSC1 0.95Voo - Voo v 
High level input voltage 

V1H2 0. 7Voo Voo v -
Low level output current loL Vo=0.1 Voo. DIO(OUTPUT) 1.6 - - mA 

High level output current loH Vo=0.9Voo. DIO(OUTPUT) - - -2 µA 

Input leakage current lu V1=Voo - - 1 µA 

Operating current looo fosc=6MHz, External clock - 3 - mA 
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•PACKAGE DIMENSIONS 

SMC4040C 

[9]] 0776MH B""""' ' 
' 

e I 
, ' 

•EXAMPLE OF APPLICATION 

•SUPPORT TOOLS 

Voo 

16-pin DIP 

unit : inch 
(mm) 

SMC4041C 

i,~,:~::, 

' 
0 

? I 
, ' 

Power supply is based on Vss. 
Example of oscillator constants 

Ceramic oscillator : 6MHz (SV) 
Rt: 1M ohm 
CG: 30pF 
Co: 30pF 

18-pin DIP 

unit : inch 
(mm) 

<Piggy-back package> 

The following support tools are available to the SMC4040C Series for efficient programming and debugg­

ing. 

•Cross assembler: Operates in the CP!M® 

•Software simulator: Operates in the CP!M® 

•Evaluation chip : Piggy-back package allowing easy on board debugging. Can also be used for 

debugging small-volume products. 

Used the CMOS type 27C32, or 27C64 EPROM. 

•SMC4040C SERIES 

Type No. Number of 1/0 pins 

SMC4040C 10 (11)* 

SMC4041C 12 (13). 

CP/M® is a registered trademark of Digital Research. 

Package 

16-pin DIP 

18-pin DIP 

*The parenthesized number applies 
to the case where the DIO pin is 
used instead of OSC2 (by mask 
option) when external clock is 
applied. 
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•INSTRUCTION SETS 

Machine code Machine code 
Function Mnemonic Status Operation Function Mnemonic Status Operation 

76543210 7 654321 0 
ALU ADC A,M 0 0 0 0 0 I 0 0 (NC) AccA, CY - Ace A+ M(Y) +CY BRANCH LO PA,p 0 I 0 0 0 o2 pl p(J SET PB-p 

ADD A,i 0 I I 1 i3 i2 i1 iO (NC) AccA-- AccA+i JP S, s I I s5 s4 s3 s2 sl sO SET ifS=l PA-PB 
ADD A,B 0 0 0 0 0 0 I I (NC) AccA - Ace A+ AccB SA-s 
ADD A,M 0 0 0 0 0 0 I 0 (NC) AccA - AccA + M(Y) if S=O SA-SA+! 
AND A,B 0 0 0 I 0 0 I I (Z) AccA -- AccA /\ AccB JPA s, i 0 I 0 0 I 0 ii iO SET ifS=l PA-PB 
AND A,M 000100 I 0 (Z) AccA - AccA /\ M(Y) SA5.4- i 
AND S,M,i 0 I 0 0 I I ii jO (Z) Mi(Y) /\ 1 SA3-0 -- AccA 
INC M 0 0 0 I 0 0 0 I (NC) M(Y) - M(Y) + 1 ifS=O SA-SA+! 
INC y 0 0 0 0 0 0 0 I (NC) Y-Y+l CALL S, s I 0 s5 s4 s3 s2 sl sO SET if S = 1 PAsrAcK - PA 
OR A, B 0 0 I 0 0 0 I I SET AccA +- AccA V AccB SASTACK -- SA+ 1 
OR A,M 0 0 I 0 0 0 I 0 SET AccA - AccA V M(Y) PA- PB 

XOR S, A, B 0 0 0 0 0 I 0 I (Z) AccAVAccB SA-s 
XOR S, A, M 0 0 0 I 0 I 0 I (Z) AccAVM(Y) SP-SP+! 

ACC CPL A 0 0 0 0 I I I I (Z) AccA-AccA ifS=O SA-SA+l 
EX 0 0 0 I I 0 0 0 SET AccA • • AccB RET 0 0 0 0 I I 0 0 SET SP-SP-1 
RRA 0 0 0 I I I I I (CY) ~ PA - PB - PAsrACK 

MSB LSB SA - SAsrACK 
LOAD LO A, i 0 I I 0 i3 i2 ii iO SET AccA -- 1 RETI 0 0 0 I I I 0 0 SSTK SP-SP-1 

LO A,M 0 0 0 I I 0 0 I SET AccA- M(Y) PA- PAsrACK 

LO A,O 0 0 I 0 0 0 0 0 SET AccA - OUT(Y) SA·- SA STACK 

LO A, y 0 0 0 I 0 I I I SET AccA-Y PB- PBSTK 
LO B,A 0 0 0 0 I 0 0 0 SET AccB-AccA I AccA - AccAsrK 
LO M,A 0 0 0 0 I 0 0 I SET M(Y)- AccA s- SsrK 

LO Y,i 0 I 0 I i3 i2 ii iO SET Y-- i Y .,_._ YsTK CY.,_._ CYsrK 

LO Y, A 000001 I I SET Y ~ AccA SYSTEM El 0 0 0 0 11011 SET Interrupt enable 
--

SET CY 0 0 0 0 0 I I 0 SET CY-1 DI 0 0 0 I I I 0 1 SET Interrupt disable 
RES CY 0 0 0 I 0 I I 0 SET CY-0 NOP 0 I I 1 0 0 0 0 SET No operation 

BIT SET M,i 0 0 1 1 I 0 ii jO SET Mi(Y)-1 HALT 0 0 0 1 0 0 0 0 SET SYSTEM Clock Stop 

~j 
RES M.i 0 0 I 1 I I ii jO SET Mi(Y)<:: 0 Restart when interrupt occur 
IN A 0 0 0 0 1 0 1 0 SET AccA- IN(Y) 
IN M 0 0 0 I 1 0 I 0 SET M(Y)-IN(Y) 
OUT A 0 0 0 0 I 0 I 1 SET OUT(Y) - AccA 
OUT M 0 0 0 1 I 0 I 1 SET OUT(Y) - M(Y) 
SET o. i Io o 1 1 0 0 jl iO SET OUTi(Y)-1 
RES 0, j 0 0 I 1 0 1 ii iO SET OUTj(Y)-0 
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PF176-02 

SMC4050Cseries 
CMOS 4 BIT SINGLE CHIP MICROCOMPUTERS 

•DESCRIPTION 

eMinimum Instruction Cycle Time : 1µs 

e1,024 Byte ROM 

eLow Supply Current 

The SMC4050C series is a low supply current type CMOS 4 bit single chip microcomputer featuring 

high-speed operation (minimum instruction cycle time : 1 µs) with a wide voltage range (4 to 6V). It incorpo­

rates a RAM, a ROM, 1/0 ports, a timer/event counter with a prescaler and an interrupt control on a single 

chip. The SMC4050C Series can be flexibly applied to a variety of control systems. 

(The SMC4050C Series includes the SMC4051C, SMC4052C/M, and SMC4053C.) 

•FEATURES 

ecMOS LSI 4 bits parallel processing 

eClock frequency · · · · · · · · · · · · 400kHz to 6MHz 

eon-chip oscillator circuit···ceramic oscillator 

(CR oscillation also available as option) 

e1nstruction cycle time · · · · · · 1 µs Min 

einstruction set containing 46 instructions 

e1024 x 8 bits ROM 

e32 x 4 bits RAM 

e12(SMC4051C), 18(SMC4052C/M) or 22(SMC4053 

C) 1/0 ports 

•BLOCK DIAGRAM 

vss 

01011(• 1) 
DI010(• ll(•2) 

0109 
0108 

OI07 
0106 
0105 

0104 

0103 
0102 
0101 
oroo 

eTimer/event counter equipped with 5 bit presca­

ler/4 bit preset counter 

einterrupt · · · · · · · · · · · · · · · · · · · · ·1 level(with register stack) 

interrupt by timer/event counter or external input 

erwo subroutine nesting levels (common to inter­

rupt) 

esingle power supply·····5V±20% 

•Package·················· ···18-pin DIP (SMC4051C), 

24-pin DIP (SMC4052C), 24-pin SOP (SMC4052 

M), or 28-pin DIP (SMC4053C) 

ROM l.024x8blls 
CA,,.O CA=l 

01022(•1)(•2) 
01021(• l) 
DI020(• l) 

01019(• l) 
01018(• 1)(•2) 
01017(• 1) 
Dt016( • l} 

*I For models except the SMC4053C, these may or may not be connected to pins. (See PIN CONFIGURATION.) 
* 2 For external clock input, an 1/0 port can be connected to the pin instead of OSC2. (See PIN CONFIGURATION.) 
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• PIN CONFIGURATION 

Voo TEST Voo fITf 

0100 

0101 OSCI DIOl 

OSC2/ 
DI018 

4 

01017 5 0103 

0109 0105 

v .. 
DI012 

v .. 

SMC4051C SMC4052C 

Voo 

0100 

0101 

0102 

0103 

0104 

DIOS 

0107 

SMC4053C 

•PIN NAMES AND FUNCTIONS 

TEST Test input 

RESET Reset input 

OSCl Oscillation input 

OSC2/DIOXX * 1 Oscillation output 

DIOOtoD1013* 2 Data input/output 

DIOOtoDI017* 3 Data input/output 
DIOOtoDI021 *' Data input/ output 

Voo Power supply ( +) 

Vss Power supply (OV) 

•I For external clock input (OSC!), data 
1/0 pin DIOXX can be used instead of 
OSC2 (by mask option). 

•2 SMC4051C 

• SMC4052M : This MFP has the same pin configuration as the SMC4052C. 

* 3 SMC4052C/M 
•4 SMC4053C 

•ABSOLUTE MAXIMUM RATINGS (Vss=OV) 

Parameter Symbol Ratings Unit 

Supply voltage Voo -0.5 to 7.0 v 
Input voltage V1 -0.5 to Voo+0.3 v 
1/0 pin voltage V110 -0.5 to Voo+0.3 v 
Output voltage Vo -0. 5 to Voo +O. 3 v 
Power dissipation Po 0.3 w 
Operating temperature * Topr -40 to 85 oc 
Storage temperature Tstg -65 to 150 oc 
Soldering temperature and time Tsol 260°C, 1 Os (at lead) -

.. •When the internal oscillator circuit 1s used, the operating temperature range 1s -20 C to 70 C because of the characteristics 
of the ceramic oscillator. 

•RECOMMENDED OPERATING CONDITIONS (Ta= -40 to 85°C) 

Parameter Symbol Conditions Min Typ Max Unit 

Supply voltage Voo 4 5 6 v 
Vss - 0 - v 

Clock frequency fosc Voo=4 to 6V 400 - 6000 kHz 

Low level peak output current loL PEAK DIO(OUTPUT) - - 10 mA 

Low level mean output current loL AVG DIO(OUTPUT) - - 5 mA 

•ELECTRICAL CHARACTERISTICS 

eoc Characteristics (Voo= 5V±20%, Vss= OV, fosc= SMHz, Ta=-40 to 85°C) 

Parameter Symbol Conditions Min Typ Max Unit 

lill OSCl -1 - - µA 
Low level input current 

iiL2 RESET, TEST, DIO(INPUT) -120 - -10 µA 

Low level input voltage V1L1 OSCl 0 - 0.05Voo v 
V1L2 0 - 0.2Voo v 

High level input voltage V1H1 OSCl 0.95Voo - Voo v 
V1H2 0.7Voo - Voo v 

Low level output current ioL Vo=0.1 Voo. DIO(OUTPUT) 1. 6 - - mA 

High level output current ioH Vo=O. 9 Voo. DIO(OUTPUT) - - -2 µA 

Input leakage current lu V1=Voo - - 1 µA 
Operating current looo fosc = 6MHz, External clock - 5 - mA 
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•PACKAGE DIMENSIONS 

SMC4051C SMC4052C 

SMC4052M 

•EXAMPLE OF APPLICATION 

18-pin DIP 

unit : inch 
(mm) 

24-pin SOP 

unit : inch 
(mm) 

',''"'" 

' 
. 
. 

24-pin DIP 

unit : inch 
(mm) 

l 12~ ~ 

SMC4053C 

Power supply is based on Vss. 
Example of oscillator constants 
Ceramic oscillator: 6MHz (5V) 

Rt : 1M ohm 
CG: 30pF 
Co: 30pF 

ffi!~! 
080.!c 

28-pin DIP 

unit : inch 
(mm) 

[Piggy-back package] 

•SUPPORT TOOLS 
The following support tools are available to the SMC4050C Series for efficient programming and debugging: 

•Cross assembler··· ··Operates in the CPIM® 

•Software simulator··Operates in the CPIM® 

•Evaluation chip······ ·Piggy-back package allowing easy on-board debugging. Can also be used for de­

bugging small-volume products. 

Used the CMOS type 27C32, or 27C64 EPROM. 

•SMC4050C SERIES 

Model Number of 1/0 pins Package 

SMC4051C 12 (13). 18-pin DIP 

f-
SMC4052C/M 18 (19). 24-pin DIP, or 24-pin SOP 

SMC4053C 22 (23) • 28-pin DIP 

CP!M® is a registered trademark of Digital Research. 

•The parenthesized number applies 
to the case where the DIO pin is 
used instead of OSC2 (by mask 
option) when external clock is 
applied. 
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•INSTRUCTION SETS 

Fune- Machine code Fune- Machine code 
ti on 

Mnemonic Status Function 
ti on 

Mnemonic Status Function 
7654321 0 7 6 5 4 3 2 1 0 

ALU ADC A,M 00000100 (NC) AccA,CY-AccA+M(X, Y)+CY BRANCH LO CA,b 0 010100b SET CB-b 
ADD A,i 0 1 1 1 i3 i2 i1 iO (NC) AccA - AccA + i LO PA,p 0 1 0 0 0 p2 pl pO SET PB-p 
ADD A, B 0 0 0 0 0 0 1 1 (NC) AccA - AccA + AccB JP s, s 1 1 s5 s4 s3 s2 sl sO SET if S=J CA-CB, PA-PB 

ADD A,M 0 0 0 0 0 0 1 0 (NC) AccA - AccA + M(X, Y) SA-s 

AND A, B 0 0 0 1 0 0 1 1 (Z) AccA - AccA /\ AccB ifS=OSA-SA+l 
AND A,M 0 0 0 1 0 0 1 0 (Z) AccA - AccA /\ M(X, Y) JPA S,j 0 1 0 0 1 0 jl jO SET if S= I CA-CB, PA-PB 

ANDS, M, j 0 1 0 0 1 1 jl jO (Z) Mj(X, Y) /\I SA5,4-j 

INC M 0 0 0 1 0 0 0 1 (NC) M(X, Y) - M(X, Y) +I SA3-0-AccA 

INC y 0 0 0 0 0 0 0 1 (NC) Y-Y+l if S=OSA-SA+ I 
OR A, B 0 0 1 0 0 0 1 1 SET AccA - AccA V AccB CALL s, s 1 0 s5 s4 s3 s2 sl sO SET if S = I CAsrACK - CA 
OR A,M 0 0 1 0 0 0 1 0 SET AccA - AccA V M(X, Y) PAsrACK - PA 
XOR S, A, B 0 0 0 0 0 1 0 1 (Z) AccAVAccB SAsrACK ....... SA+ 1 

XOR S, A, M 0 0 0 1 0 1 0 1 (Z) AccA V M(X, Y) CA-CB, PA-PB 

ACC CPL A 0 0 0 0 1 1 1 1 (Z) AccA-AccA SA-s,SP-SP+l 

EX 0 0 0 1 1 0 0 0 SET AccA -AccB if S=O SA-SA+! 

RRA 0 0 0 1 1 1 1 I (CYj ~ RET 0 0 0 0 1 1 0 0 SET SP-SP-I 
MSB LSB CA - CB - CAsrAcK 

LOAD LO A,i 0 1 I 0 i3 i2 i 1 iO SET AccA+-i PA - PB - PA STACK 

LO A,M 00011001 SET AccA - M(X, Y) SA - SASTACK 

LO A,O 0 0 1 0 0 0 0 0 SET AccA - OUT(Y) RETI 0 0 0 1 1 1 0 0 SSTK SP-SP-I 

LO A, y 0 0 0 1 0 1 I 1 SET AccA-Y CA4'-CAsrACK, PA+---PAsrACK 

LO B,A 0 0 0 0 I 0 0 0 SET AccB-AccA SA<t-SAsrACK, cs.-cBsrK 
LO M,A 0 0 0 0 1 0 0 1 SET M(X, Y) - AccA PB+- PBsrK 
LO X,b 0 0 I 0 0 1 0 b SET x-b AccA - AccA srK 

LO Y,i 0 1 0 1 i3 i2 ii iO SET Y+-i s- SsTK. Y - YsrK 

LO Y,A 0 0 0 0 0 I 1 1 SET Y-AccA X +-- XsrK, CY - CY STK 

SET CY 0 0 0 0 0 I 1 0 SET CY-I SYSTEM El 0 0 0 0 1 1 0 1 SET Interrupt enable 

RES CY 0 0 0 1 0 1 1 0 SET CY-o DI 0 0 0 I 1 I 0 1 SET Interrupt disable 

BIT SET M,j 0 0 1 1 1 0 jl jO SET Mj(X,Y)-1 NOP 0 1 1 1 0 0 0 0 SET No operation 
RES M,j 0 0 1 1 1 1 jl jO SET Mj(X, Y)-0 HALT 0 0 0 1 0 0 0 0 SET SYSTEM Clock Stop 

1/0 IN A 0 0 0 0 1 0 1 0 SET AccA- IN(Y) Restart when interrupt occur 
IN M 0 0 0 1 1 0 1 0 SET M(X, Y) - IN(Y) 

OUT A 0 0 0 0 1 0 1 1 SET OUT(Y) - AccA 

OUT M 0 0 0 I 1 0 1 1 SET OUT(Y) - M(X, Y) 

SET O,j 0 0 I 1 0 0 ii jO SET OUTj(Y)-1 

RES O,j 0 0 1 I 0 I ii iO SET OUTj(Y)-0 
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PF204-03 

SMC4055Cseries 
CMOS 4BIT SINGLE CHIP MICROCOMPUTER 

e1R-remote-controller Use 

e1,024 Byte ROM 
eLow Supply Current 

•DESCRIPTION 
SMC4055C series is a low supply current type CMOS 4bit single chip microcomputer for use IR-remote­

controller. It incorporates a ROM, RAM, I ports, 0 ports, timer, carrier modulator with a prescaler and an 

interrupt controller on a single chip. So several key function types or code types can be flexibly designed 

by using such functions. Furthermore, it enters a standby mode when the oscillation is stopped by "STOP" 

instruction. Then, it can return to an operation mode by key interrupt. 

•FEATURES 
eCMOS LSI 4bits parallel processing 
ec1ock frequency · · · · · · 400 to 500kHz (Ceramic oscillator) 

einstruction cycle time .. ·12µs (Min) 

eRAM .................... ·32 x 4bits 

e1nstruction sets ......... 43 

e1nterrupt level .......... ·1 (Timer or key input) 
eon chip prescaler .... ·1/8, 1/12 •subroutine nesting level ............................... .. 

Each modulation output is selected by instruction control. 3 (Common to interrupt) 

Instruction control modulation output esingle power supply· ·2.0 to 3.5V 

1/2 duty or 1/3 duty is optional in 1/12 prescaling eLow supply current ... Operating (No load): 0.3mA(Typ) 
eTimer ..................... 8bits Standby: 1µA (Typ) 

eKey matrix ............... 1ox10 or sxa (with LCD 6seg output): 28 eoperating temperature ... -20 to 80°C 

pin package 5X8: 20 pin package ePackage ............ · .... · 20-pin DIP (plastic) 

estandby mode ......... "STOP" and key interrupt 28-pin DIP (plastic) 

control 28-pin SOP (plastic) 
eROM ..................... 1,024X8bits 

•BLOCK DIAGRAM 
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•PIN CONFIGURATION •PIN DESCRIPTION 

RESET 1 Voo 

OSCl OSCl 10 
RESET Reset input 

OSC2 II OSC2 II OSCl Oscillation input 

12 RSTAT 12 RO 12 OSC2 Oscillation output 
REM 13 N.C. RI 13 RSTAT Restart control 

REM 14 REM 14 
05 15 05 15 
06 06 16 

08 1/00 
09 1/01 
010 1/02 

05 to 011 Data output 
(LCD drive available) 

011 1/03 07 17 07 17 04 Data output 

Vss 04 08 1/00 08 1/00 1/00 to 1/03 Key input/output 
09 1/01 09 1/01 
010 1/02 010 1/02 
011 1/03 011 1/03 

10 tol7 Key input 

RI, RO CR oscillation input/output 

Vss Vss 04 Voo Power supply ( +) 

SMC4054C SMC4055C SMC4056C Vss Power supply (OV) 

• SMC4055M : This SOP has the same pin configuration as the SMC4055C REM Remote control signal output 
• SMC4056M : This SOP has the same pin configuration as the SMC4056C 

•ABSOLUTE MAXIMUM RATINGS (Vss=OV) 

Parameter Symbol Ratings Unit 

Supply voltage Voo -0.5 to 7 .0 v 
luput voltage V1 -0.5 to Voo+0.3 v 
1/0 pin voltage Vvo -0.5 to Voo+0.3 v 
Output voltage Vo -0.5 to Voo+0.3 v 
Power dissipation Po 0.3 w 
Operating temperature Topr -20 to 80 ·c 

Storage temperature Tstg -65 to 150 ·c 

Soldering temperature and time Tsai 2ao·c. 10s (at lead) -

•RECOMMENDED OPERATING CONDITIONS (Ta= -20 to so·c) 
Parameter Symbol Conditions Min Typ Max Unit 

Voo 2.0 3.0 3.5 v 
Supply voltage 

Vss - 0 - v 
Clock frequency fosc Voo=2.0 to 3.5V 400 - 500 kHz 

•ELECTRICAL CHARACTERISTICS 

eoc Characteristics (Voo=2.0 to 3.5V, Vss=OV, fosc=400 to 500kHz, Ta= -20 to 80°C) 

Parameter Symbol Conditions Min Typ Max Unit 

l1u OSC1 -6.5 - - µA 
Low level input current 

iiL2 10 to 17, 1/0 (INPUT) -35 -12 -3 µA 

V1u OSC1 0 - 0.05Voo v 
Low level input voltage 

V1L2 10 to 17, 1/0 (INPUT) 0 - 0.3Voo v 
V1HI OSC1 0.95Voo - Voo v 

High level input voltage 
V1H2 10 to 17, 1/0 (INPUT) 0. 7Voo - Voo v 

Key ON resistance RK(ON) - - 10 kQ 

Key OFF resistance RK(OFF) 400 - - kQ 

Low level output current loL Vo=0.1Voo 0.5 - - mA 

High level output current loH Vo=0.5Voo. REM - - -1.2 mA 

Input leakage current lu V1=Voo - - 1 µA 

looo Operation (No load) - 0.3 - mA 
Operating current 

loos Standby (STOP) - 1 15 µA 

B-14 



•PACKAGE DIMENSIONS 

SMC4054C SMC4055C, SMC4056C (under developing) 

SMC4055M, SMC4056M 

I M28-2I 

•EXAMPLE OF APPLICATIONS 

•SUPPORT TOOLS 

20-pin DIP 

unit : inch 
(mm) 

28-pin SOP 

1472Mo• 
374M•x) 

1445•00<)4 
(367•••) 

[Piggy-back package] 

28-pin DIP 

unit : inch 
(mm) 

The following support tools are available to the SMC4054C, SMC4055C/M, SMC4056C/M for efficient 

programming and debugging. 

•Cross assembler ·· .. ·Operates in the CPIM® 

•Software simulator·· ·Operates in the CP/M® 

•Evaluation chip ······Piggy-back package allowing easy on-board debugging. Can also be used for 

debugging small-volume products. 

Used the CMOS type 27C32, or 27C64 EPROM. 

•SMC4055C SERIES 

Model Number of 1/0 pins Package 

SMC4054C 5(0) x8(1) 20-pin DIP 

SMC4055C/M 10(0) X10(1) 28-pin DIP, 28-pin SOP 

SMC4056C/M 5(0) xB( I), 6(seg) x 1 (COM) 28-pin DIP, 28-pin SOP 

CP!M® is a registered trademark of Digital Research 8-15 
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•INSTRUCTION SETS 

Function Mnemonic 
Machine code 

7 6 5 4 3 2 1 0 
Status Operation Function Mnemonic 

Machine code 

7 654321 0 
Status Operation 

ALU ADC A,M 00000100 (NC) AccA,CY ~ AccA+M(X, Y)+CY BRANCH LO CA,b 0010100b SET CB-b 
ADD A,i O 1 1 1 i3 i2 il iO (NC) AccA - AccA + i LO PA, p 0 1 0 0 0 p2 pl pl) SET PB-p 
ADD A, B 000000 1 1 (NC) AccA +- AccA + AccB JP s, s 1 1 s5 s4 s3 s2 sl 9J SET if S= I CA -CB, PA- PB 
ADD A,M 0 0 0 0 0 0 1 0 (NC) AccA - AccA+M(X, Y) SA-s 
AND A, B 000100 1 1 (Z) AccA - Acc.~ A AccB if S=OSA- SA+! 
AND A,M 0 0 0 1 0 0 1 0 (Z) AccA - AccA A M(X, Y) JPA S,j 0 1 0 0 1 0 jl .iO SET ifS=I CA-CB, PA-PB 
ANDS, M, j 0 1 0 0 I 1 jl .iO (Z) Mj(X,Y)AI SA5,4-j 

INC M 0 0 0 I 0 0 0 1 (NC) M(X, Y) - M(X, Y) + I SA~-0-AccA 

INC y 0 0 0 0 0 0 0 I (NC) Y-Y+I If S=O SA-SA+! 

INC B 0 0 I 0 0 0 0 I (NC) B-B+I CALL S, s 1 0 s5 s4 s3 s2 sl 9J SET if S= I CAsr•c•- CA 
DR A, B 0 0 I 0 0 0 I I SET AccA - AccA V AccB PAsrACK .,._ PA 

DR A,M 0 0 I 0 0 0 I 0 SET AccA - AccA V M(X, Y) SAsr•c• - SA+ I 

XOR S, A, B 0 0 0 0 0 I 0 I (Z) AccA VAccB CA-CB, PA- PB 

XOR S, A, M 0 0 0 I 0 I 0 1 (Z) AccA V M(X, Y) SA- s, SP-SP+ I 
t-;;zc- CPL A 0 0 0 0 I I I I (Z) AccA +-AccA if S=O SA-SA+! 

EX 0 0 0 I I 0 0 0 SET AccA .-~ AccB RET 00001100 SET SP-SP-I 

RRA 0 0 0 I I I I I ~ liiif~ CA - CB - CAsrAcK 
MSB LSB PA - PB - PA STACK 

LOAD LO A,i 0 I I 0 i3 i2 ii iO SET AccA-i SA-SAsrACK 

LO A,M 0 0 0 I I 0 0 I SET AccA - M(X, Y) RETI 0 0 0 I I I 0 0 SSTK SP-SP-I 

LO A,O 0 0 I 0 0 0 0 0 SET AccA - OUT(Y) CA+---CAsrACK, PA.- PAsrACK 

LO A, y 0 0 0 1 0 I I I SET AccA-Y SA• SAsrACK, cB-CBsrK 

LO B,A 0 0 0 0 I 0 0 0 SET AccB-AccA PB- PBsrK 

LO M,A 00001001 SET M(X, Y) - AccA AccA - AccA srK 

LO X,b 0 0 I 0 0 1 0 b SET X•-b S ,._ SsTK, Y <- YsrK 

LO Y,i 0 I 0 1 i3 i2 ii iO SET Y+-i ~t:r:;tK~~:b~~ c~~ LO Y, A 000001 I I SET Y-AccA SYSTEM El 0 0 0 0 I I 0 I SET 

SET CY 00010110 SET CY-I DI 0 0 0 I I I 0 I SET Interrupt disable 

RES CY 0 0 0 0 0 I I 0 SET CY •-0 NOP 0 I I I 0 0 0 0 SET No operation 

BIT SET M,j 0 0 I I 1 0 jl jO SET Mj(X,Y)-1 HALT 0 0 0 1 0 0 0 0 SET SYSTEM Clock Stop 

RES M,j 0 0 1 I 1 I jl jO SET Mj(X, Y)-0 Restart when interrupt occur 

1/0 IN A 0 0 0 0 I 0 I 0 SET AccA- IN(Y) STOP 0 0 0 0 I I I 0 SET OSC Stop 
IN M 0 0 0 I I 0 I 0 SET M(X, Y) - IN(Y) Restart when interrupt occur 

OUT A 0 0 0 0 1 0 I I SET OUT(Y) - AccA 
OUT M 0 0 0 I I 0 1 I SET OUT(Y) - M(X, Y) 
SET O,j 0 0 1 1 0 0 jl .iO SET OUTj(Y)-1 
RES O,j 0 0 I I 0 I ii jO SET OUTj(Y)-0 
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PF301-03 

SMC6110Fseries 
CMOS 4BIT SINGLE CHIP MICROCOMPUTER 

eROM 1K WORD 

eLCD driver confined 

eLow power dissipation 

•DESCRIPTION 
The SMC6110F series is a CMOS 4-bit single chip microcomputer. It incorporates a 1,024 x12 bits ROM, a 

48X4 bits RAM, a 96 segment LCD driver, restart with timer and key, and interrupt by key. The SMC6110F 

series applies to a variety of appliances with using LCD, low power dissipation ; such as timepieces. 

•FEATURES 

ecMOS LSI 4 bits parallel processing 
eciock frequency (fosc)· ·· · ·· · · · · ·· ·· · ·· .... · .... · ·· ·SMC6115F/6117F 32.768kHz 

e1nstruction cycle time ·· · ·· · · · · ·· · ·· ·· · · · ·· · ·· ·· ·· ··SMC6115F/6117F 122µs 
e1nstruction set .. · · .. · · · · .............. · · .. · · .... · · · · · 78 instructions 
eROM ................................................... 1,024X12 bits 

eRAM · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · .. '48 x 4 bits 
e1nput port ............................................. 4 bits* 
eoutput port ......................................... -4 bits, 1 bit (for Alarm), 1 bit (for Lamp) 
e110 port ................................................ 4 bits parallel processing* 
eFOUT ................................................... Internal divided frequency output 

SMC6115F/6117F 512Hz to 32kHz 
eKey input ............................................. 16 keys available (1/0 matrix method) 
eLCD driver ............................................. Common: 3 terminals 

Segment : 32 terminals 
SMC6115F/6117F 1/2V-V-3/2V, 1/3 duty 

eon-chip LCD segment memory .................. 96 bits 

eTimer ···················································Chronograph counter 
Internal clock counter 

esubroutine nesting levels ........................ 2 levels 

einterrupt .. · · · · .... · · · · .... · · · · · · · · · · · · · .. · · · · · · ·· .. ··· .. Key input interrupt 
eProgrammed restart ................................. Timer restart: 

SMC6115F/6117F 1 sec, 1/10 sec 
Key input restart 

eLCD power supply circuit ........................ Built-in: 

SMC6115F 
SMC6117F 

esupply voltage ....................................... SMC6115F 

SMC6117F 

1/2V halver, 3/2V booster 
Doubler, Tripler 
3.0V 
1.5V 

ecurrent consumption .............................. SMC6115F 1.5µA (Typ) 

SMC6117F 3.0µA (Typ) 
ePackage···························· .. ··················60-pin QFP/80-pin QFP 

•pull-down resistor attachable 
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•BLOCK DIAGRAM 

N 
~N M 

ffiffi-ffi 
""" "' "' "' 

•PIN CONFIGURATION 

Tl 
COM3 
FOUT 
ALARM 
LAMP 
01 
02 
OJ 

°' T4 
T2 
SR 
OSC2 
OSCl 
Tl 

•PIN DESCRIPTION 

Voo 

Vs1 

Vs2 

Vs3 

Vsr 

OSCl 

OSC2 

SR 

Cl, C2 

8-18 

60-pin QFP 

Supply voltage (OV) 

1/02 
1/01 
COMl 

" K3 

" Kl 
v,, 
v,, 
v,, 
v., 
C2 
Cl 
v,, 
SEG18 

Supply voltage ( - l.5V) Dropped voltage 

Supply voltage ( -3.0V) Boosted voltage 

Boosted voltage ( -4.5V) 

Stabilized voltage 

Oscillation terminal (Input) 

Oscillation terminal (Output) 

System reset input 

Capacitor coorection terminal for booster and regulator 

COM3 
FOUT 
ALARM 
LAMP 
01 
02 
OJ 
0• 
T4 
T2 
SR 
NC 
NC 
NC 
OSC2 
OSCl 

1/01 
NC 
NC 
NC 
COM! 

" K3 

" Kl 
v,, 
v,, 
v,, 
Voo 
C2 
Cl 
v,, 

80-pin QFP 

Kl to K4 Input 

01 to 04 Output 

COM1,COM2,COM3 LCD common driving output 

SEGI to SEG32 

ALARM 

LAMP 

FOUT 

1/01 to 1/04 

TEST! to TEST4 

LCD segment driving output 

Alarm output 

Lamp output 

Internal divided frequency output (512Hz to 32kHz) 

Input/Output 

Test input 



•ABSOLUTE MAXIMUM RATINGS 

SMC6115F 

Parameter Symbol 

Supply voltage Vs2 

Input voltage V1 

Output voltage Vo 

Operating temperature Topr 

Storage temperature Tstg 

Soldering temperature and time Tsol 

SMC6117F 

Parameter Symbol 

Supply voltage Vs1 

Input voltage V1 

Output voltage Vo 

Operating temperature Topr 

Storage temperature Tstg 

Soldering temperature and time Tsai 

•RECOMMENDED OPERATING CONDITIONS 

SMC6115F 

Parameter Symbol 

Supply voltage Voo 

Oscillation frequency fosc 

Capacitor for booster CE 

Capacitor for Voo-Vs1 CA 

Capacitor for Voo-Vss cc 
Capacitor for Voo-VsT CD 

SMC6117F 

Parameter Symbol 

Supply voltage Voe 

Oscillation frequency fosc 

Capacitor for booster CE 

Capacitor for Voo-Vs2 CB 

Capacitor for Voo-Vss cc 

Conditions 

Voo-Vs2 

Conditions 

Voo-Vs1 

Ratings Unit 

-5.0 to 0.5 v 
Vs2-0.3 to 0.5 v 
Vs2-0.3 to 0.5 v 

-20 to 80 ·c 
-65 to 150 ·c 

260"C, I Os (at lead) -

I Ratings Unit 

-3.0 to 0.5 v 
Vsi-0.3 to 0.5 v 
Vsi-0.3 to 0.5 v 

-20 to 80 ·c 
-65 to 150 ·c 

260°C, 1 Os (at lead) -

(Ta= -20"C to 80°C) 

Min Typ Max Unit 

2.0 - 3.5 v 
- 32.768 - kHz 

0.047 - - µF 

0.047 - - µF 

0.047 - - µF 
0.047 - - µF 

(Ta= -20°C to 80°C) 

Min Typ Max Unit 

1.45 - 1.7 v 
- 32.768 - kHz 

0.047 - - µF 

0.047 - - µF 

0.047 - - µF 
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•ELECTRICAL CHARACTERISTICS 

eoc Electrical Characteristics 

SMC6115F (Vs1 = -1.5V,Vs2= -3.0V,Vss= -4.5V,fosc=32. 768kHz,CA=CC=CD =CE=0.047µF,Ta =25°C) 

Parameter Symbol Conditions Min Typ Max Unit 

High level input voltage V1H1 Kl to K4 -0.2 - 0 v 
1/01 to 1/04 --Low level input voltage V1u Vs2 - Vs2+0.2 v 

Kl to K4,l/01 to 1/04 - - 0.5 µA 

High level input current 
l1HI V1H1 =OV 

~!t~~-~14~~~~ ~~si~~~ 2 10 µA -

iiH2 V1H2 =OV SR 5 - 25 µA 

Low level input current l1l Vil = -3.0V Kl to K4,l/01 to 1/04 -0.5 - - µA 

High level output current ( 1) ioHI VoH1=-0.5V ALARM -500 µA 

Low level output current ( 1) loll Vou = -2.5V LAMP 500 µA 

High level output current (2) loH2 VoH2= -0.5V 
01 to 04 

-60 µA 

Low level output current (2) lol2 Vol2 = -2.5V 60 µA 

High level output current (3) loH8 VoHs= -0.5V 
FOUT 

-60 µA 

Low level output current (3) Iola Vols= -2.5V 60 µA 

High level output current (4) loH4 VoH4= -0.5V 
1/0 port 

-60 µA 

Low level output current ( 4) lol4 Vol4= -2.5V 60 µA 

Common output current 
loH5 VoHs= -0.05V 

COMl, COM2, COM3 
-3.0 µA 

lol5 Vols= -2. 95V 3.0 µA 

Segment output current 
loH6 VoHs= -0.05V 

SEG1 to 32 
-0.15 µA 

lol& Vol6 = -2.95V 0.15 µA 

Dropped output voltage Vs1 1MQ loading -1.45 v 
Dropped ripple voltage Vripl 

connected between Vs1 v Von and Vs1 0.1 

Boosted output voltage Vss 1MQ loading connected -4.2 v 
Boosted ripple voltage V,;ps between Voo and Vss 0.3 v 

Current consumption ls2 
No Load, Base Time Mode 0.40 0.70 

µA 
No Load, Executing 1.50 2.50 

Operating voltage range Voo-Vs2 
Normal 2.50 3.00 po v 

Heavy Load 2.00 - 3.50 

SMC6117F (Vs1 = -1.5V,Vs2= -3.0V,Vss= -4.5V,fosc=32. 768kHz,CB=CC=CE=0.047µF,Ta =25°C) 

Parameter Symbol Conditions Min Typ Max Unit 

High level input voltage V1H1 Kl to K4 -0.2 0 v 
Low level input voltage V1u 1/01 to 1/04 Vs1 Vs1+0.2 v 

Kl to K4,l/01 to 1/04 - - 0.5 µA 

High level input current 
iiHI V1H1 =OV Kl to K4,l/OI to 1/04 2 10 µA with pull down resistor -

iiH2 V1H2 =OV SR 5 - 25 µA 

Low level input current l1l Vil = -1.5V Kl to K4,l/01 to 1/04 -0.5 µA 

High level output current ( 1) loHI VoH1= -0.5V ALARM -250 µA 

Low level output current ( 1) lou Vou = -1.0V LAMP 250 µA 

High level output current (2) loH2 VoH2= -0.5V 
01to04 

-30 µA 

Low level output current (2) lol2 VOL2 = -1.0V 30 µA 

High level output current (3) loH8 VoHs= -0.5V 
FOUT 

-30 µA 

Low level output current (3) loLS Vols=-1.0V 30 µA 

High level output current (4) loH4 VoH4= -0.5V 
1/0 port 

-30 µA 

Low level output current ( 4) lol4 Vol4 = -1.0V 30 µA 

Common output current 
loH5 VoHs= -0.05V 

COMl, COM2, COM3 
-3.0 µA 

loL5 VOL5=-1.45V 3.0 µA 
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SMC61I7 (continued) 

Parameter 

Segment output current 

Boosted output voltage 

Boosted ripple voltage 

Boosted output voltage 

Boosted ripple voltage 

Current consumption 

Operating voltage range 

•PACKAGE DIMENSIONS 

0.70!•0010 
(17.8••·•) 

Symbol 

loH6 

loL6 

Vs2 

Vrip2 

Vss 

Vrip8 

ls1 

Voo-Vs1 

!!lhl il" ~"+,------~ 
08 J ( LJJCUUUDIOOhJUU1H 1 1f"Tttt~o-12' 

•SMC6110F SERIES 

0.043, •• ,, 
11.J •~•J 

Q.075 
(1-9) 

Conditions Min Typ Max Unit 

VoHs= -0.05V -0.15 µA 
SEG1 to 32 

VoLs= -1.45V 0.15 µA 

1MQ loading -2.90 v 
connected between Vs2 

0.1 v Voo and Vs2 

1MQ loading connected -4.1 v 
between Yoo and Vss 0.3 v 

No load, Base Time Mode 0.80 1.40 

3.0 5.0 
µA 

No load, Executing 

1.35 1.50 1.70 v 

60-pin QFP 80-pin QFP 

0
: :J"(_m_on-nn_n_nn_n_nn-nn_n_nn-nn_n_no-on~~,_,,. 

unit : inch 
(mm) 

~"" 
0.110 unit : inch 
<rn (mm) 

Type No. Power Supply Instruction Cycle Package 

SMC6115F 3.0V Li battery 122µ,s 60-pin QFP 

SMC6117F 1.5V Ag battery 122µs 80·pin QFP 
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•EXAMPLE OF APPLICATION 

~ ~~~- ~~m ~~ 

SMC6110F Series 

gggg 

SMC6115F 

Vsi SMC6117F 

v~ 

•INSTRUCTION SET 

Function Mnemonic 
BA 

System NOP I I 
HLT b 1 1 

El 1 1 
DI 1 1 
RESW 1 1 
CFC b 1 1 

ZFC b 1 I 

ALU ADD A, 1 1 
ADC A, 1 1 
AND A, I 1 
OR A, I I 
ADD B, I I 
ADC B, I I 
AND B, I I 
OR B, 1 1 
CP r 1 1 
FAN r 

' 
1 1 

ADD r A 1 0 
ADC r A I 0 

B-22 

LAMP 

FOUT 

9 
I 
1 

1 
I 
1 
1 

I 

I 
I 
I 
I 
I 
I 
I 
1 
1 
1 
0 
0 

CA : Capacitor between Voo pin and Vs1 pin CA~0.047µF 
Voo 

CB : Capacitor between Voo pin and Vs2 pin CB~0.047µF 

cc : Capacitor between Voo pin and Vs3 pin CG=5 to 25pF 
CD : Capacitor between Voo pin and V'!If pin CD~O.lµF 

CE : Capasitor for booster 
CG : Capacitor for trimmer 
X'tal : Crystal Oscillator 
RB : 150Q 
CAL : Piezoelectric buzzer 
LAL : Booster coil for buzzer 

Vs2 SMC6115F D : Reverse current prevention diode 
Vs1 SMC6117F 

Machine Code Flag 
Operation 

8 7 6 5 4 3 2 I 0 c Z K s 
I I I I 1 1 1 1 1 No Operation 
1 1 1 1 0 1 1 1 b Clock stop 

b = 0 : Is Restart 
b=I: 1/10s Restart 

1 I 1 0 1 1 1 1 1 Enable Key Interrupt 
I I 1 0 I I 1 I 0 Disable Key Interrupt 
1 1 1 0 0 1 1 1 1 Reset Stop Watc)1 Counter 
1 1 0 1 1 1 I 1 b t Carry Flag Control 

b =O reset: b= I set 
I 1 0 I 0 I 1 1 b t Zero Flag Control 

b =O reset: b= I set 
I 0 0 0 0 i3 i2 ii iO t t A+-A+i 
1 0 0 0 1 i3 i2 iO t t A+-A+i+C 
I 0 0 1 0 i3 i2 iO t A+-A/\i 
I 0 0 I 1 i3 i2 iO t A+-AVi 
I 0 I 0 0 i3 i2 iO t t B+-B+i 
I 0 1 0 1 i3 i2 iO t t B<--B+i+C 
1 0 I I 0 i3 i2 iO t B<--8/\i 
I 0 1 1 1 i3 i2 iO t B<--BVi 
0 0 r2 rl rO i3 i2 I iO t t r-i 
0 I r2 rl rO i3 i2 ii iO t r/\i 
1 0 r2 rl rO 0 0 0 0 t t r+-r+A 
1 0 r2 rl rO 0 0 0 1 t t r+-r+A+C 



INSTRUCTION SET (continued) 

Function Mnemonic 
Machine Code Flag 

Operation 
BA 9 8 7 6 5 4 3 2 I 0 C Z K s 

SUB r ' A I 0 0 I 0 r2 rl rO 0 0 I 0 t t r+-r-A 
SBC r ' A I 0 0 I 0 r2 rl rO 0 0 I I t t r+-r-A-C 
AND r ' A I 0 0 I 0 r2 rl rO 0 I 0 0 t r+-rAA 
OR r A I 0 0 I 0 r2 rl rO 0 I 0 I t r+-rVA 
CP r ' A I 0 0 I 0 r2 rl rO 0 1 1 0 t t r-A 
FAN r • A I 0 0 I 0 r2 rl rO 0 I I I t rAA 
ADD r B I 0 0 I 0 r2 rl rO I 0 0 0 t t r+-r+B 
ADC r ' B I 0 0 1 0 r2 rl rO I 0 0 I t t r+-r+B+C 
SUB r . B I 0 0 I 0 r2 rl rO I 0 I 0 t t r+-r-B 
SBC r ' B I 0 0 I 0 r2 rl rO I 0 I 1 t t r+-r-B-C 
AND r ' B 1 0 0 1 0 r2 rl rO 1 1 0 0 t r+-rAB 
OR r ' B 1 0 0 1 0 r2 rl rO I 1 0 I t r+-rVB 
CP r ' B 1 0 0 I 0 r2 rl rO I I I 0 t t r-B 
FAN r . B I 0 0 I 0 r2 rl rO I I 1 I t rAB 

ALU ADD A, r I 0 I 0 0 r2 rl rO 0 0 0 0 t t A+-r+A 
ADC A, r I 0 I 0 0 r2 rl rO 0 0 0 I t t A+-r+A+C 
SUBR A, r 1 0 I 0 0 r2 rl rO 0 0 I 0 t t A+-r-A 
SBCR A, r I 0 I 0 0 r2 rl rO 0 0 I I t t A+-r-A-C 
AND A, r I 0 I 0 0 r2 rl rO 0 I 0 0 t A+-rAA 
OR A, r 1 0 I 0 0 r2 rl rO 0 I 0 I t A+-rVA 
ADD B, r I 0 I 0 0 r2 rl rO I 0 0 0 t t B+-r+B 
ADC B, r I 0 1 0 0 r2 rl rO I 0 0 I t t B+-r+B+C 
SUBR B, r I 0 1 0 0 r2 rl rO I 0 I 0 t t B+-r-B 
SBCR B, r I 0 I 0 0 r2 rl rO 1 0 1 1 t t B+-r-B-C 
AND B, r 1 0 1 0 0 r2 rl rO I 1 0 0 t B+-rAB 
OR B, r I 0 1 0 0 r2 rl rO I 1 0 1 t B+-rVB 
ADDP r ' A 1 0 0 1 1 r2 rl rO 0 0 0 0 t t r+-r+A 

Y+-Y+I 
ADCP r ' A 1 0 0 1 1 r2 rl rO 0 0 0 I t t r+-r+A+C 

Y+-Y+I 
SUBP r A 1 0 0 1 1 r2 rl rO 0 0 I 0 t t r+-r-A 

Y+-Y+I 
SBCP r A I 0 0 1 1 r2 rl rO 0 0 I 1 t t r+-r-A-C 

Y+-Y+I 
ANDP r A I 0 0 I I r2 rl rO 0 I 0 0 t r+-rAA 

Y+-Y+I 
ORP r A 1 0 0 1 1 r2 rl rO 0 I 0 1 t r+-rVA 

Y+-Y+I 
ADDP r B I 0 0 1 1 r2 rl rO 1 0 0 0 t t r+-r+B 

Y+-Y+I 
ADCP r B 1 0 0 I 1 r2 rl rO I 0 0 1 t t r+-r+B+C 

Y+-Y+I 
SUBP r B 1 0 0 1 I r2 rl rO 1 0 1 0 t t r+-r-B 

Y+-Y+I 
SBCP r B 1 0 0 1 I r2 rl rO 1 0 1 1 t t r+-r-B-C 

Y+-Y+I 
ANDP r B 1 0 0 1 1 r2 rl rO I 1 0 0 t r+-rAB 

Y+-Y+I 
ORP r B I 0 0 1 1 r2 rl rO 1 1 0 1 t r+-rVB 

Y+-Y+I 
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INSTRUCTION SET (continued) 

Function Mnemonic 
Machine Code Flag 

Operation 
6 A 9 8 7 6 5 4 3 2 I 0 c Z KS 

LOAD LD r ' i I I 0 0 0 r2 rl rO i3 i2 i I iO r.-i 
LDXY x ' y I I 0 I x3x2xl x0y3y2yl yO X+-x, Y+-y 

LDP M, i I 1 I I I 0 0 I i3 i2 ii iO M(X, Y)+-i 

Y+-Y+I 

LD r 
' 

r' I 0 0 0 0 r2 rl rO O r'2 r'I r'O r+-r' 
LDP r ' r' I 0 0 0 0 r2 rl rO I r'2 r' I r'O r+-r', Y+-Y+I 

LD r, swo I 0 0 0 I r2 rl rO 0 I 0 0 r+-SWO 

LD r, SW! I 0 0 0 I r2 rl rO 0 I 0 I r+-SWI 

IN IN r 1 0 0 0 I r2 r1 rO 0 1 I 1 r+-IN 

Branch CALL ps 0 I p3 p2 pl pO s5 s4 s3 s2 s I sO Subroutine Call 
PCS+ 1 -+PCS, SP---+SP, then 

[SP=O: PCP---+STPl, PCS---+STS1J 
SP= 1: PCP---+STP2, PCS---+STS2 

then p-PCP, s-PCS 

RET 1 1 0 0 1 I 0 0 I 1 1 1 Return 
[SP=O: STP1---+PCP, STSl---+PCS] 
SP= 1 : STP2---+PCP, STS2---+PCS 

then, SP---+SP 
RET LM, i 1 1 0 0 1 1 0 I i3 i2 ii iO M(X, Y)+-i, then, Return 

RET AM, i I 1 0 0 1 I 1 0 i3 i2 ii iO t M(X, Y)+-M(X, Y);\i 

then, Return 

RET OM, i 1 1 0 0 1 1 1 1 .i3 i2 ii iO t M(X, Y)+-M(X, Y)Vi 

then, Return 

JP ps 0 0 p3 p2 pl pO s5 s4 s3 s2 s I sO Jump 
p->PCP, s->PCS 

JP c' s I 0 1 I 0 0 s5 s4 s3 s2 s I sO Jump Condition IF C=I 

s->PCS 

JP NC, s 1 0 1 I 0 I s5 s4 s3 s2 sl sO ;~m~C~ondition IF c-o 

JP z' s I 0 I I I 0 s5 s4 s3 s2 sl sO ~':Z1.fc<gondition IF Z-1 

JP NZ, s 1 0 1 1 I 1 s5 s4 s3 s2 s I sO Jump Condition 
s-PCS 

IF Z=O 

JP K, s 1 0 1 0 1 0 s5 s4 s3 s2 s I sO t Jump Condition IF K=1 
s---+PCS 
Reset K 

JP s' s 1 0 1 0 1 1 s5 s4 s3 s2 s I sO t Jump Condition IF S=1 
s---+PCS 
Reset S 

JP A, j I 1 0 0 1 0 j5 j4 I I I I Jump Indirect by A 

PCS5, 4+-j5, 4 PCS3to0+-A 

NOTE: 1 r and r' correspond to register A, B, J, K, L, X, Y, and M (X, Y). The following table shows the relationship 
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between code and register. 

Register 
CODE 

Register 
CODE 

Register 
CODE 

r2 rt rO r2 rt r r2 rl rO 
A 0 0 0 K 0 1 1 y 1 1 0 
B 0 0 1 L 1 0 0 M (X,Y) 1 1 1 
J 0 1 0 x 1 0 1 

i refers to 4 bits Immediate Data. Co refers to 1 bit Immediate Data. P refers to 4 bits Immediate Data. S refers to 
6 bits Immediate Data. " 
PCP : Program Counter Page. PCS : Program Counter Step. STP : Stack Page. STS : Stack Step. SW : Stop Watch 
Counter. C: Carry Flag. Z: Zero Flag. K: Key Flag. S: Second Flag. 
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SMC6214F 
CMOS 4 BIT SINGLE CHIP MICROCOMPUTER 

ecore CPU Architecture 
e32 KHz/455 KHz Twin Clock Operation 
eBuilt-in BLD and Analog Comparator 
eBuilt-in Watchdog Timer 

•DESCRIPTION 

The SMC6214F is a CMOS 4-bit microcomputer using an SMC6200 as its core processors. It contains ROM, 

RAM, an LCD driver circuit, remote-control carrier output circuit, time base counter, analog comparator, 

watchdog timer, and other functions on a single chip. The SMC6214F provides an excellent solution for 

low-power system applications such as an infrared remote controller with a clock function. 

•FEATURES 

ecMOS LSI 4-bit parallel processing 

ecrocks · .................... · ................. 32.768 kHz (typ.) or 455 kHz (typ.), selectable by software 

ernstruction set .... · .. · ........ · · · · .......... 100 instructions 

einstruction cycle time· .................... 32kHz clock mode : 153 µsec, 214 µsec or 366 µsec 

455kHz clock mode : 11 µsec, 15 µsec or 26 µsec 
eROM size ...... · ...... · ........ · .... · .. · .... ·4,096x12 bits 

eRAM size .................................... 208X4 bits 

ernput port .................................... 8 bits (pull-up resistors available by using a mask option) 

eoutput port .. · .... · .. · ........ · ..... · .... · .. 9 bits (clock, buzzer output available by using a mask option) 

er/O port .. · .. · ...... · .......... · .... · .. · .... · .. 4 bits 

eREM output .. · ...... · .... · ...... · .. · .. · .... ·1 bit (hardware timer or software timer selectable by software) 

eLCD driver .................................... 32 segmentsX3 commons or 32 segmentsX4 commons 

(1/3 or 1/4 duty selectable by using a mask option) 

eBuilt-in LCD power supplies ............ Voltage regulator, voltage doubler, and voltage tripler 

eBuilt-in BLD circuit ........ · ........ · ...... 2.3V (battery life detecter) 

eBuilt-in amplifier ........ · ........ · .. · ...... Operational amplifier for MOS input analog comparator 

esuilt-in watchdog timer 

ernterrupts .................................... External: two input interrupts 

Internal : three timer interrupts (32Hz, 8Hz, 2Hz) 

one REM interrupt 

esupply voltage · .......... · .... · ........ · .... 3v (2.2 to 3.5V) 

ecurrent dissipation .. · ........ · ...... · .... · 32kHz clock mode : 5µA (typ.) (basic clock mode) 

455kHz clock mode : 300µA (typ.) 

ePackage · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·80-pin QFP (plastic) 

also available in chip form 
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•BLOCK DIAGRAM 

•PIN CONAGURATION 
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SEG13 
SEG12 
SEG!l 
SEGIO 
SEG9 
SEGB 
SEG7 
SEG6 
SEG5 
SEG4 
SEG3 
SEG2 
SEGI 
SEGO 
COM3 
COM2 

COMO 
to 

COM3 
SEGO 

to 
SEG31 

r---
1 
I 
I 
I 
I 
I 
I 
I 

ROM 
4,096X 12 

Core CPU SMC6200 

L---------------

AMP 

Ll-r-----,_ _ _,l. KOO to K03 
Kfo to K13 
/TEST 

POO 
to 

P03 

Ll-r-----,__J ROD to R03 
RlO to Rl3 
R20 

& BLD r----'Lr--r-i R33(REM) 

SMC6214 

KIO 
K03 
K02 
KOi 
KOO 
P03 
P02 
POI 
POO 
R20 
Rl3 
Rl2 
Rll 
RIO 
R03 
R02 



•PIN DESCRIPTION 

Pin name Functions Pin name Functions 

Yoo Power supply ( +) AMPP Analog comparator non-reverse input pin 

Vss Power supply ( - ) AMPM Analog comparator reverse input pin 

Vs1 Power supply for oscillator (generated internally) AOUT Analog comparator output pin 

Vu Power supply for LCD driver (generated internally) /TEST Test input pin 

VL2 Power supply for LCD driver (doubled Vu) /RESET System reset input pin 

VLs Power supply for LCD driver (tripled Vu) KOO to 03 Input ports 

CA to CC Capacitor connection pins for LCD booster KIO to 13 Input ports 

VADJ VL adjusting input pin POO to 03 Input/Output ports 

OSCI Crystal oscillation input pin ROO to 03 Output ports 

OSC2 Crystal oscillation output pin (containing CD) 
(R12: seloctable for DC output, FOUT output 

RIO to 13 or /BZ output by using mask option) 
OSC3 Ceramic or CR oscillation input pin (R 13: seloctable for DC output or BZ output I 

(selectable by using mask option) R20 by using mask option) 

OSC4 Ceramic or CR oscillation output pin R33 (REM) Remote-control output pin 
(selectable by using mask option) 

/RSTOUT System reset output pin 
COMO to 3 LCD common output (1 /3 or I I 4 duty seloctable 

by using mask option) 

SEGO to 31 LCD segment output (DC output available 
by using mask option) 

•ABSOLUTE MAXIMUM RATINGS (Voo=OV) 

Parameter Symbol Ratings Unit 

Supply voltage Vss -5.2 to 0.5 v 
v, Vss-0.3 to 0.3 v 

Input voltage 
V1osc Vs1 -0.3 to 0.3 v 

Operating temperature Topr -20 to 60 ·c 
Storage temperature Tstg -65 to 150 ·c 

---
Soldering temperature and time Tsol 260'C, I Os (at leads) -

Power dissipation Po 250 mW 

•RECOMMENDED OPERATING CONDITIONS (Ta= -20'Cto60'C) 

Parameter Symbol Conditions Min Typ Max Unit 

Supply voltage Vss Voo=OV -3.5 -3.0 -2.2 v 
fosc1 - 32. 768 - kHz 

Oscillation frequency 
foscs duty: 50±5% 50 455 500 kHz 

Power supply voltage for LCD driver Vu -1.6 -1.05 - v 
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•ELECTRICAL CHARACTERISTICS (Voo=OV, Vss= -2 .2 to -3.5V, VLs= -3.0V, Ta= -20to60°C) 

Parameter Symbol 

High·level input voltage (1) V1H1 
Low·level input voltage ( 1) V1u 
High·level input current (2) V1H2 
Low·level input voltage (2) V1L2 

l1u 

l1L2 

Low·level input current l1L3 

iiL4 

High·level input current l1HI 
High· level output current ( 1) loHl 
Low·level output current ( 1) lou 

High-level output current (2) loH2 
Low level output current (2) loL2 
High·level output current (3) loH3 
Low·level output current (3) loL3 
High level output current (4) loH4 
Low·level output current (4) loL4 

loH5 
Common output current 

loL5 
i------

loH6 
Segment output current 

loL6 
--

Vu 
Internal voltages VL2 

VLs 
BLD voltage VBLD 

Current dissipation lopr 

•PACKAGE DIMENSIONS 

B-28 

Conditions Min 

KOO to K13 0. 2Vss 
POO to P03 Vss 

0.1Vss 
/RESET 

Vss 
V1u=Vss,Without pull·up resistor KOO to K13 -1 

V1l2=Vss, With pull·up resistor KOO to K13 -5 

V1Ls=0.2Vss /RESET -30 

POO to 03 
V1L4=Vss (at read mode \ -15 

with a built-in J 
program 

V1H1=0V -

VoH1=0.1Vss ROO to R03 -
RIO to R13 

You =0.9Vss /RSTOUT 1.0 

VoH2=0.1Vss -
R20 

VoL2 =0. 9Vss 1.0 

VoHs=O. lVss -
VoL3 =0.9Vss 

POO to P03 
140 

VoH4=0.5Vss -
VoL4 =0.9Vss 

R33 (REM) 
1.0 

VoHs= -0.05V COMO to 3 -

Vols= -2.95V Vss= -3.0V 3.0 

VoH6= -0.05V SEGO to 31 -
VoL6=-2.95V Vss= -3.0V 3.0 

VAoJ=Vu, lu =5µA -1.13 
with lMQ loads 

2•Vu between Yoo and VL2 
and between Yoo and VLs 3•Vu 

Ta=25°C -2.4 

At halt OSCC=O, Ta=25'C -

In Basic clock mode* 
VAoJ=Vu 
No _2?nel load -

In 455KHz clock mode 'ti'6°~an~~ 1 load -
Ta=25°C 

1.008'0016 

>o------6~~:~~------« 
(;>Q.QtOl) 

0 J fo1.0_n_oo_QO_o_o_Qo_n_o_o_o_o_o_o_n_o_Qo_o~, ., 
~"" 
OllO 
(2.8) 

Typ Max Unit 

- 0 v 
- 0. 8Vss v 
- 0 v 
- 0. 9Vss v 
- - µA 
- -0.35 µA 

- -5 µA 

- -2 µA 

- 1 µA 
- -250 µA 
- - mA 

--
- -1.8 mA 

--------1 
- - mA 
- -100 µA 
- - µA 
- -1.0 mA 
- - mA 
- -3.0 µA 

- - µA 

- -3.0 µA 
- - µA 

-1.05 -0.98 v 
2Vu 2·Vu+0.1 v 
3Vu 3·Vu +0.3 v 
-2.3 -2.2 v 

3 8 µA 

5 12 µA 

300 450 µA 

•Basic clock mode: duty cycle 10% 

80-pin QFP 

unit : inch 
(mm) 



•EXAMPLE OF APPLICATION 
-·------

Voo 

u 0 "' 0 - .... 
u ::i;;_::i;; " "' 

<J) 

CL3 0 0 ..,-ci "' u u <J) "' t: VL3 <J) 

CL2 
VL2 

LED 
,,.,.,, 

/RESET 

VADJ I 3.0V 
R33(REM) + 

VLI CD 
CL! 

SMC6214F 

Voo 
Cox 

AMPP 

OSGI AMPM 
X'tal 

D OSC2 AOUT 

Vss 

Coe 

OSC4 

VS! 

"'"' o-
I I 
00 
0 -

"'"' 
Vss 

•INSTRUCTION SET 

Group Mnemonic Operand 
OP code Flag 

Clock Operation 
B A 9 8 7 6 5 4 3 2 1 0 I 0 z c 

Branch PSET p 1 1 1 0 0 1 O~ 3~ 5 NPB~. NPP-~ 0 
s 0 0 0 ·~ ~s2s1'i! 5 PCB--NPB, PCP+-NPP, PCS--s7~0 

c. s 0 0 1 O~s• ~sl~ 5 PCB+-NPB, PCP-NPP, PCS-s7--0 if C-1 
JP NC, s 0 0 1 I s .§!_s5 s4 s ~sl s 5 PCB-NPB, PCP-NPP, PCS-s7~o if C-0 

z. s 0 1 1 0 s ~s s ~SS 5 PCB+-NPB, PCP-NPP, PCS--s7~0 if Z 1 
NZ. s 0 1 ! 1~~· ~~~ 5 PCB--NPB, PCP+-NPP, PCS+-s7--0 if Z-0 

JPBA 1 1 1 1 1 1 1 0 1 0 0 0 5 PCB--NPB, PCP--NPP, PCSH-B, PCSL<-A 
CALL s 0 ! 0 0 s s6 s5 sl s3 s2 sl sOj 7 M(SP l)o--PCP, M(S:P-2)-PCSH, M(SP-3)-PCSL+I 

SP--SP-3, PCP--NPP. PCS--s7~0 
CALZ s 0 1 0 ! s s6 "s s3'2s s 7 M(SP-1)--PCP, M(SP-2)-PCSH, M(SP-3}--PCSL+l 

SP--SP-3, PCP--0, PCS--s7~0 
RET ! ! 1 ! ! 1 0 1 ! 1 ! ! 7 PCSL--M(SP), PCSH--M(SP+I), PCP-M(SP+2), SP--SP+3 
RETS 1 ! 1 ! 1 I 0 1 1 1 1 0 12 PCSL+-M(SP). PCSH-M(SP+l), PCP--M(SP+2), SP-SP+3 

PC+-PC+ I 
RETD I 0 0 0 1 17 16 15 "I 13 12 I! 101 12 ~:l~~~P)M&c_;~,<:~+~.:_;~~.,._M(SP+2). SP-SP+3 

System NOP5 ! 1 1 1 1 ! 1 1 I 0 1 1 5 N~atio~ dock~ 
Control NOP7 1 1 1 1 1 1 1 1 1 1 1 1 7 N~ationJl clocki,L 

HALT 1 1 ! 1 1 ! 1 1 1 0 0 0 5 Halt_iitQQ_dOCk 
Flag SET F, i 1 1 1 ! 0 1 0 0 i3 i2 ii iO t t t t 7 F--FVi3~0 

Operation RST "' 1 1 1 1 0 1 0 l~il:i!jl j j j 7 F-E2\:i3-0 
SCF 1 1 1 1 0 1 0 0 0 0 0 1 1 7 ~1 
RCF 1 ! 1 ! 0 1 0 1 1 1 1 0 j 7 [Q-o 
SZF 1 1 1 1 0 1 0 0 0 0 1 0 t 7 z-1 
RZF 1 ! 1 ! 0 1 0 1 1 ! 0 1 j 7 z-o 
SDF 1 1 1 1 0 1 0 0 0 1 0 0 t 7 D<-1 Decimal Ad"ust__Qt.l 
ROF 1 1 1 ! 0 1 0 1 1 0 1 1 j 7 o-QJ!iecimal Ad ,&Qffl: 
El 1 1 1 1 0 1 0 0 1 0 0 0 t 7 1--1~nabte 1~!lliL 
01 1 1 I 1 0 1 0 I 0 1 1 1 I 7 1-llt!lill>!eJ!!lerrlloti 
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Gr(lup 

Stack 
Operation 

Index 
Operation 

Data 
Transfer 

Calculation 

B-30 

Mnemonic 

INC 
DEC 
PUSH 

POP 

LO 

INC 

LO 

ADC 

CP 

LO 

LOPX 

LOPY 

LBPX 
ADD 

ADC 

SUB 
SBC 

AND 

OR 

XOR 

CP 

FAN 

RLC 
RRC 
INC 
DEC 
ACPX 
ACPY 
SCPX 
SCPY 
NOT 

Operand 

SP 111111011011 5 
SP 111111001011 5 

+1 
1 

Operation 

r 1111110000r1r0 5 
XH 111111000101 5 M 
XL 111111000110 5 M 

1)--r, 
n-xH 

-SP ~171~~~~~~~~~~~~~--; 
1 

YH 111111001000 5 M -1 
-1 i---,~~L~--t.:--.:.:,,.:i"T:,: ... ~-..~r:,..~,,.~~0~1r-~~--i-~:c-t;M -1 

r I 1 1 1 1 1 0 1 O 0 r1 rO 5 
XH I 1 1 1 1 1 0 1 0 1 0 1 5 
XL 111111010110 5 
YH 111111011000 5 
YL 111111011001 5 
F 1 1 1 I 1 1 0 1 1 0 1 0 I I I I 5 

SPH.r 1111111000r1r0 5 
SPL, r 1 1 I 1 1 1 1 1 0 0 r1 rO 5 

r, SPH 1 1 1 1 I 1 I 0 0 1 r1 rO 5 
r, SPL 1 1 I 1 1 1 1 1 0 1 rl rO 5 

X 1 I 1 0 I 1 1 0 0 0 0 0 5 X--X + 
Y 1 1 1 C I I I ! 0 0 0 0 S y ..... y +I 

+I 
+1 
+I 
+I 

+I 

X, x 1 0 1 1 x7 x6 x5 x4 x3 x2 xi xO 5 XH--x7-4, XL--x3-0 

XL. r 1 I I 0 I 0 0 0 1 0 rl r0 5 XL--r 
YH,r 1110100101rlr0 5 YH-r 
YL, r 1 I 1 0 1 0 0 I I 0 rl rO 5 YL--r 

r, XH I 1 1 0 I 0 1 0 0 1 r1 rO 5 r--XH 
r, XL 1 I I 0 1 0 I 0 1 0 r1 rO 5 r--XL 
r, YH 1 1 1 0 1 0 1 I 0 t rl rO 5 r--YH 
r, Yl 1 1 1 0 1 0 1 I I 0 rl rO 5 ro-YL 

XH, i 1 0 1 0 0 0 0 0 i3 i2 ii iO t t 7 XH--XH+i3-0+C 
XL, i 1 0 1 0 0 0 0 1 i3 i2 ii iO t t 7 Xl--XL+i3-0+C 
YH. i 1 0 I 0 0 0 1 0 i3 i2 ii iO t t 7 YH--YH+i3-0+C 
YL, i 1 0 1 0 0 0 1 1 i3 i2 ii iO t t 7 YL ...... YL+i3-0+C 
XH, i 1 0 I 0 0 1 0 0 i3 i2 il iO t t 7 XH- i3 0 
XL, i 1 0 1 0 0 I 0 1 i3 i2 ii iO t t 7 XL i3-0 
YH, i I 0 1 0 0 I I 0 i3 i2 ii iO l t 7 YH-i3-0 
YL, i 1 0 1 0 0 I 1 1 i3 i2 ii iO l t 7 YL-i3-0 

r, i 1 1 I 0 0 0 r1 rO i3 i2 ii iO 5 r--i3-0 
r.::i I I I 0 1 I 0 0 '1 rO~ 5 r.::!i: 

A, Mn I 1 1 1 1 0 1 O n3 n2 n1 nO 5 A--M(n3-0) 
e. Mn 1 1 1 1 1 0 1 I n3 n2 n1 nO 5 e-M(n3-0) 

Mn, A 1 1 1 1 1 O O O n3 n2 nl no 5 M(n3-0)-A 
Mn, B 1 1 I 1 I O O 1 n3 n2 nl no 5 M(n3-0)--B 
MX. i 1 I I 0 0 1 1 0 i3 i2 ii iO 5 M(X)-i3 0, x--x-+ I 

'·-!I. 1 1 I O 1 1 1 o rl rO__s!_g!! 5 ''::Sh x-x+I 
MY. i 1 1 1 0 0 1 1 I i3 i2 ii iO 5 M(Y)-i3 0, Y---Y+l 

r,_(i 1 1 1 0 1 1 1 I r1 rO q0i9 5 r~ Y--Y+l 
MX. I I 0 0 I 17 16 15 14 13 12 11 10 5 M(X) ..... 13-0, M(X+0-17-4, x-~ 

r. i 1 1 0 0 0 1 rl rO i3 i2 il iO • l t 7 r-r+i3-0+C 
r,:_s: 1 0 I 0 1 0 0 I rl rO~ • I I 7 r-r±Sj-C 
r,_<i_ I 0 I 0 I 0 1 0 rl rO-:qfjii) • I I 7 r-r::i 
r, i 1 1 0 1 0 1 rl r0 i3 i2 i1 iO * t t 7 r---r i3-0 C 
r.:_s: 1 0 I 0 I 0 I I rl rO~ • I I 7 ,_, :.9..: C 
r, i 1 1 0 0 1 0 rl rO i3 i2 ii iO t 7 r-r/\i3-0 
'·-!I. 1 0 I 0 I 1 0 0 rl rO...s!..g!! I 7 r-r(\g_ 

r, i 1 1 0 1 0 0 rt rO i3 i2 ii iO t 7 r---rVi3-0 
r.::S:: 1 0 I 0 I 1 I 0 rl rO__s!_g!! I 7 r-r'{g_ 
r, i I 1 0 1 I 1 rl rO i3 i2 ii iO l t 7 r iS-0 
r,_!i 1 1 I I o O O O r1 rO_Qjj,ll I I 7 r':i 
r, i I 1 0 I I 0 r1 rO i3 i2 ii iO t 7 r/\i3-0 
r,::g: I 1 1 I 0 0 0 1 rlrO~ I 7 rf;i 
r I 0 I 0 1 I I 1 rl r0 rl rO t t 7 d3-d2, d2-d1, dl-dO, dO<-C, C-d3 
r I 1 1 o 1 O o o 1 1 rl rO t t 5 d3-c. d2-d3, dl-d2. ct0-d1, c-dO 

Mn 1 1 1 I 0 I 1 0 n3 n2 nl nO t t 7 M(n3-0)-M(n3 0)+1 
Mn 1 I I 1 0 I I 1 n3 n2 nt nO l t 7 M(n3 0)--M(n3-0) 1 
MX. r I I I 1 0 0 1 0 1 0 rl rO • t t 7 M(X)-M(X)+r+C, X--X+I 
MY, r 1 1 I 1 0 0 I 0 I 1 rl rO • t t 7 M(Y)-M(Y)+r+C, Y--Y+l 
MX, r 1 I I 1 0 0 1 1 1 0 rl rO • l l 7 M(X)--M(X) r-c. x--x+I 
MY. r 1 1 1 I 0 0 I 1 I 1 rl rO * t t 7 M(Y)-M(Y)-r-C, Y-Y+l 

r 1 1 0 I 0 0 rt rO 1 1 I I t 7 r--r 



PF248-02 

SMC8360Fseries 
CMOS 8 BIT SINGLE CHIP MICROCOMPUTER 

eMinimum Instruction Cycle Time : 1 µs 

eon-chip Gate Array 

e4KB ROM 
•DESCRIPTION 

The SMC8360F series is a high-performance low power CMOS 8 bit single chip microcomputer (minimum 
machine cycle time: 1µs). It contains a ROM, a RAM, 1/0 ports, a timer/counter, and a gate array 
( SMC8362/SMC8367 : 2 input NANO x 848 gates). 
The major features include : 

•High flexibility due to built-in gate array 
•Reduce software overhead and faster processing. 
•The capability of implementing a general-purpose controller for peripherals of the processor, by 

implementing a bus interface circuit. 

•FEATURES 
eCPU· .. ··················· .. ·············CMQS LSI 8 bits 
eon-chip oscillator circuit···········50kHz to 4MHz 
einstruction cycle time······················ .. 1 µs (Min) 
e1nstruction set·································· ·104 sets 
eROM· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·4k x 8 bits 
eRAM · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·128 x 8 bits 
esuilt-in gate array 

SMC8362/SMC8367 : 2 input NANO x 848 gates 
eGate array .............. SLA6000 series Equivalent 
e110 ports .................................. 4 portsX8 bits 

Gate array SMC8362/SMC8367: 33 1/0 (Max) 
eExtension of external program ROM (Gate array option) 

•BLOCK DIAGRAM 

Gate Array logic circuit 

eRelease from STOP mode circuit (Gate array option) 
einterrupts: External interrupt .......................... . 

INT, T1, and TO OR logic 
Internal interrupt ... ························· 

timer/counter overflow 
eNesting levels .. ··· .. · .. ······ .. ·· 8 subroutines (Max) 
eoperational modes ......... RUN, HALT, and STOP 
esingle power supply ...... 5v±10% or 2.5 to 6.0V 
ePackage· · · · · · · · .. · · · .. · .. · .. · · .... 80-pin QFP (plastic) 
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•SMC8360F SERIES 

Model Gate PORT-1(PIO.-Pl7) Max gate arrayl/0 Package 

SMC8362 848 gates 

SMC8367 848 gates 

•PIN CONFIGURATION 

80-pin QFP (plastic) 

• Pll 
P12 
P13 
P14 
P15 
P16 
P17 
P30 
P31 
P32 
P33 
P34 
P35 
:36 

• : Left floating 

Input port or 
Output port 

Address blls 

•ABSOLUTE MAXIMUM RATINGS 

Parameter Symbol 

Supply voltage Voo 

Input voltage V1 

Output voltage Vo 

Output current/pin lo 
Power dissipation Po 
Operating temperature Topr 

Storage temperature Tstg 

Soldering temperature and time T sol 

33 

33 

-
80-pin QFP (plastic) 

80-pin QFP (plastic) 

•PIN DESCRIPTION 

POO-P07 
P10-P17 
P20-P27 
P30-P37 
ALE 
WR 
RD 
EA1,EA2 
CNT 
RESET 
SS 
OSCl 
OSC2 
INT 
Tl 
TO 
GOO-GXX 

Ratings 

Vss-0.3 to 7.0 

Bus interface bi-directional port 
1/0 port or 8 bit address bus 
1/0 port 
1/0 port 
Address latch enable 
Write 
Read 
Control mode pin 
Counter input 
System reset 
Single step 
Crystal oscillator input pin 
Crystal oscillator output pin 
Interrupt input 
Interrupt input 
Interrupt input/clock output 
Gate array 1/0 pin 

(Vss=GND) 

Unit 

v 
Vss-0.3 to Voo+0.3 v 
Vss-0.3 to Voo+0.3 v 

±10 mA 

0.5 w 
-40 to 85 ·c 
-65 to 150 ·c 

260°C, 1 Osec (Lead only) -

•RECOMMENDED OPERATING CONDITIONS (Ta= -40-85°C) 

Parameter Symbol Conditions Min Typ Max Unit 

fosc=50kHz to 1MHz 2.5 - 6.0 v 
Supply voltage 

Voo 
fosc=50kHz to 4MHz 4.5 5 5.5 v 

Vss 0 - 0 v 
Input voltage V1 Vss - Voo v 
Operating frequency fosc Voo=5V±10% 50 - 4000 kHz 
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•ELECTRICAL CHARACTERISTICS 
eoc Characteristics (CPU) (Vss=GND, Ta=-40to85°C) 

Symbol Conditions 
Voo=5V±10% Voo=2.5 to 6.0V 

Parameter 
Min Typ Max Min Typ Max 

Low level input voltage V1L Yss - 0.8 Yss - O.lBV~ 

V1H Except RESET, SS, OSC1 2.0 - Yoo 0.6Voo - Yoo 
High level input voltage 

V1H1 RESET, SS, OSC1 Voo-1 - Yoo 0.8Voo - Yoo 

loL =2.0mA - - 0.45 - - -
Low level output voltage Vol 

loL= I .OmA - - - - - 0.45 

loH= -1.0mA 2.4 - - - - -
High level output voltage VoH 

loH= -100µA - 0.8Voo - - - -
l1p V1=Vss Input pin with pull-up resistor -250 -100 -30 -300 - -6 

Input current l1L V1= Yss Latch input pin -3 - 3 -3 - 3 

l1p2 V1=Vss SS pin RUN mode 125 50 15 150 - 3 
jSTOP mode 3 0 3 3 3 

lu1 V1=Voo -3 - 3 -3 - 3 
Input leakage current 

lu2 V1=Voo SS pin 1RUN mode 3 0 3 3 3 
_lsTOP mode 60 500 1500 12 - 1800 

ILOP 
When at hi8"h impedance -250 -100 -30 -300 - -6 Vo= Vss (with pull-up resistor) 

Output leakage current ILoL When at hi~h impedance 
Vo=Vss (with latch input) -3 - 3 -3 - 3 

ILOH When at high impedance -3 - 3 -3 - 3 Vo=Voo 

Voo-5V±t0% - 2 10 - - -(f=4MHz. T"-1'_= Jµs) 
loos1 HALT Voo=6V - - - - 2.4 11 mode (f=4MHz, T£.I'.= lµs) 

Voo=SV - - - - 0.3 1.4 
Standby current (f= !MHz. T9'_=4µs) 

Voo=5V±10% - - 20 - - -

loos2 
STOP Voo=6V -
mode 

- - - - 50 

Voo=3V - - - - - 20 

Yf~ 4~~i. 1~~ =I µS) - 6 20 - - -

Operating current looo 
RUN Voo=6V - - - - 7 22 mode (f=4MHz, T9'._= lµs) 

Voo-3V 
(f=IMHz T9'._=4µs) - - - - 0.9 3 

Data holding voltage VooR STOP mOO! (no rafid voltage change allowed) 3.0 - - - - -

•TYPICAL CIRCUIT •PACKAGE DIMENSIONS 

[NOTE I] Crystal: 4MHz (Voo=5V) 
Co=Co~50pF 

[NOTE 2] Ceramic oscillation is also applicable. 
*System clock: external clock 

Clock is supplied to the OSCI pin from outside 
the system. 

80-pin QFP (plastic) 

~· ""..,___ _____ ~ 1-~- t~! 
0 :J (liJOOOfUliJODODDDDDDDDDDDDDt\l....=i,.,, 

~~" 
0.110 
(2.8) 

Unit 

v 
v 
v 
v 
v 
v 
v 

µA 

µA 

µA 

µA 

µA 
µA 

µA 

µA 

mA 

mA 

mA 

µA 

µA 

µA 

mA 

mA 

mA 

v 

unit : inch 
(mm) 
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•INSTRUCTION SET 

No. Function Mnemonic l i· ~ Operation No. Function Mnemonic lh Operation 

1 ADDA,Rr 1 I A-A+Rr r=Oto7 56, JP n 2 2 PC11-MR, PC1otoa- n1oto8 
2 ADDA,(Rr) 1 I A-A+(Rr) r=O, l PC7too- nnoo 
3 ADD A, #n 2 2 A-A+n7to0 57 JPA 1 2 PC7too-A 
4 ADCA,Rr I I A- A+Rr+CY r=Oto7 58 DJNZ Rr, n 2 2 Rr-Rr-1 r=Oto7 
5 ADCA,(Rr) 1 1 A - A+(Rr)+CY r=O, I if Rr + 0 
6 ADCA,#n 2 2 A-A+n7too+CY 59 JPC, n 2 2 if CY=! JUMP 
7 ANDA,Rr I 1 A-A/\Rr r=Oto7 60 

j 
JPNC,n 2 2 ifCY=O JUMP 

8 AND, A,(Rr) I 1 A-A /\(Rr) r=O, I 61 JPZ, n 2 2 ifA=O JUMP 
9 AND A,#n 2 2 A-A/\n7to0 62 JP NZ, n 2 2 ifA+O JUMP 
10 ORA,Rr I I A-AVRr r=Oto7 63 .5 JBT Ab, n 2 2 if Ab= I JUMP b=7to0 
II ORA,{Rr) I I A-AV(Rr) r=O, l 64 g JP Fl, n 2 2 ifFl=I JUMP 
12 OR A,#n 2 2 A-AVn7toO 65 ~ JP FO, n 2 2 ifFO=! JUMP 
13 XORA,Rr 1 I A-AVRr r=Oto7 66 JPTF, n 2 2 if TF=I JUMP&TF-O 
14 t XORA,(Rr) I 1 A-AV(Rr) r=O, I 67 JP INTF, n 2 2 if INTF =!JUMP & INTF -o 
15 XORA,#n 2 2 A-AYn7toO 68 JP TIF,n 2 2 if TIF=I JUMP&TIF-0 
16 .5 ADD(Rr),A I I (Rr) - (Rr)+A r=O, I 69 JP Tl, n 2 2 if Tf='H' JUMP 
17 

I 
ADC(Rr),A 1 1 (Rr)-(Rr)+A+CY r=O, I 70 JPTO, n 2 2 ifl'O='H' JUMP 

18 AND(Rr),A I 1 (Rr)-(Rr)/\A r=O, I 71 JP NTO, n 2 2 ifl'O='L' JUMP 
19 OR(Rr),A I I (Rr)-(Rr) VA r=O, I 72 JBT Mb, n 2 2 1fMb=l JUMP b=7to0 
20 0 INCA 1 I A-A+! 73 ~ ~ CALL n 2 2 (SP) - PC, SRG, SP - SP+ I 
21 DECA 1 1 A-A-1 ~ - :8 PCw-MR PC1otoa+-ntotoa PC7111~n1too 
22 CLRA 1 I A-0 74 

0 ii g 
RET I 2 SP-SP- I, PC-CSP) ~u~ 

23 CPLA 1 I A-A 75 Cl) .E RETR I 2 SP-SP- !, PC-CSP), SRG-__Q)El_ 
24 DA A 1 1 Converts accumulator data into 76 IN A, Pp 1 2 A-Pp p=Oto3 2·diglt BCD 
25 SWAP A 1 1 A7to4 ++ A3to0 71 

I 
OUT Pp, A I 2 Pp-A p=Oto 3 

26 RLA 1 1 An+t-An,Ao-A7 n=Oto6 78 AND Pp, #n 2 2 Pp-Pp/\n7to0 p=Oto3 
27 RLCA I 1 An+1-An.Ao-CY,CY +-A7 n=O to 6 79 OR Pp, #n 2 2 Pp-PpVn7toO p=Oto3 
28 RRA f I An-An+ 1, A7 +--Ao n=Oto 6 80 IN A, PO I 2 A-PO 
29 RRCA 1 I An-An+t,A7+-CY.CY-Aon=O to 6 81 g OUT PO, A I 2 PO-A 
30 INCRr f I Rr-Rr+l r=Oto7 82 AND PO, #n 2 2 PO-PO/\n7too 
31 INC(Rr) 1 I (Rr)-(Rr) +I r=O, I 83 OR PO, #n 2 2 PO-POVn7toO 
32 DECRr I I Rr+-Rr-1 r=Oto7 84 LOA, TC I I A-TC 
33 OEC(Rr) 1 I (Rr)-(Rr)-1 r=O, I 85 I 

LO TC, A 1 I TC-A 
34 

~ 
RESC I I cv-o 66 

i 
STRTT I I Start timer 

35 

i 
CPLC I 1 cv-cv 87 l STRTC I I Start Event Counter 

36 % RESFO 1 I FO-O 88 STOP TC 1 I Stop timer /Counter 
37 E CPLFO 1 I FO-TI> 89 ,_ EITC I I Internal interrupt enable 
38 ::' RESFI f I n-o 90 DITC I 1 Internal interrupt disenable 
39 ii: CPLFI 1 I Fl-fl 91 El EXT 1 I External interrupt enable 
40 LOA,Rr I I A-Rr r=Oto7 92 DI EXT 1 1 External interrupt disenable 
41 LO A,(Rr) I 1 A-(Rr) r=O, I 93 i CHG ALTO I I ALT-O 
42 LOA,#n 2 2 A-n7to0 94 CHG ALT! 1 I ALT-I 
43 LORr,A I I Rr-A r=Oto7 95 CHGMRO 1 1 MR-0 
44 g LD(Rr),A 1 1 (Rr)-A r=O, I 96 ~ CHG MRI I I MR-I 
45 

l 
LO Rr,#n 2 2 Rr-n7toO r=Oto7 97 e OUTTOCLK 1 1 CLOCK is supplied from TO 

46 LO (Rr),#n 2 2 (Rr)-n7to0 r=O, I 98 g HALT I I CPU Halt 
() 

47 LOA,SRG 1 1 A-SRG 99 STOP I I Stop CPU 
48 j LOSRG,A 1 I SRG-A IH NOP 1 1 NO OPERATION 
49 LOXA,(Rr) I 2 A-(Rr) r=O, I 101 LO Gn, A I I Gn-A n=Oto3 
50 LOX(Rr),A I 2 (Rr)-A r=O, I 102 i LO A, Gn 1 I A-Gn n=Oto3 
51 LOPRA,{A) I 2 A-(PC!l-8, A) IOI g GSTXn I I Timing signal n=Oto3 
52 LOP3A,(A) 1 2 A-(0011,A) IOI f GSTYn 1 I Timing signal n=Oto3 
53 EXA,Rr f I A-Rr r=Oto7 g 
54 EX A,(Rr) 1 1 A-(Rr) r=O, I $ j 
55 EXNA,{Rr) 1 f A3too- (Rr)3toO r=O, I 

~ 
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PF323-02 

SMC82C37 AC/ -4/ -5 
CMOS PROGRAMMABLE OMA CONTROLLER 

•DESCRIPTION 

eFour OMA Channels 

eLow Supply Current 

The SMC82C37AC/-4/-5 is an enhanced CMOS version of a programmable 4-channel Direct Memory Access 

(OMA) controller. The device is designed to improve system performance by permitting the CPU to off-load 

the task of moving blocks of data to and from memory via one of the OMA channels. 

•FEATURES 

eFour OMA channels 

eHigh data transfer rates ; up to 1.6M bytes/second 

eEnable/disable control of OMA request 

eProgrammable features ·······Logic polarity of DREQ and DACK 

Fixed or rotating priority 

Address increment or decrement 

eAutomatic features · · · · ·········Channel initialization 

eExternal OMA termination 

esingle power supply ··········5V±10% 

ePackage····························40-pin DIP (plastic) 

•BLOCK DIAGRAM 

CURRENT BASE 
WORD WORD 
COUNT COUNT 

REGISTER REGISTER COUNTER 

087 
086 
085 
084 
083 
082 
081 
080 

A7 
A6 
A5 
A4 
A3 
A2 
Al 
AD 

DREQO 
OACKO 
DREQl 
OACKl 
OREQ2 
DACK2 
OREQ3 
DACK3 

CLK 
RESET 
READY 
ro> 
HRQ 
HLDA 

~ 
AEN 
AOSTB 
lmlW 
1'lE"" 
ll)IV 
ml! 

eclock frequency 

-SMC82C37AC 

-SMC82C37 AC-4 

: 3.1MHz 

4MHz 

-SMC82C37AC-5*: 5MHz 

*Under development 

•PIN CONFIGURATION 

IOR A7 
IOW A6 
MEMR A5 
MEMW A4 
NC EOP 
READY A3 
HLDA A2 
ADSTB Al 
AEN AO 
HRQ Voo 
cs D80 
CLK D81 
RESET D82 
DACK2 D83 
DACK3 D84 
DREQ3 DACKO 
DREQ2 DACK! 
DREQl 085 
DREQO D86 
Vss D87 
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•ABSOLUTE MAXIMUM RATINGS (Vss=OV) 

Parameter Symbol Ratings Unit 

Supply voltage Yoo -0.3 to 7 v 
Input voltage V1 -0.3 to Voo+0.3 v 
Output voltage Vo -0.3 to Voo+0.3 v 
Operating free.ar tempEJature range Topr 0 to 70 ·c 
Storage temperature range Tstg -65 to 150 ·c 

•RECOMMENDED OPERATING CONDITIONS (Ta=Oto 70"C) 

Parameter Symbol 

Supply voltage Yoo 
Supply voltage Vss 

•ELECTRICAL CHARACTERISTICS 

eoc Electrical Characteristics 

Parameter Symbol 

Low level input voltage V1L 
High level input voltage V1H 

Low level output voltage Vol 

High level output voltage VoH 

Input current Ii 
Off state output current loz 
Supply current from Yoo loo 

eAC Electrical Characteristics 

oSlave mode 

Parameter Symbol 

Address or CS setup time before read tAR 
CS setup time before write rising edge tcw 
Acfuss setup time before write risi1g «lge tAw 
Data setUP time before write rising edge tow 
Address or CS hold time after read tRA 
CS hold time after write twc 
Address hold time after write twA 
Data hold time after write two 
Read pulse width tRw 
Write pulse width twws 
Reset pulse width tRSTW 
SuPllly voltage setup lime before reset tRSTD 
Reset setup time before read or write tRSTS 
Data output enable after read tROE 
Data output disable after read tROF 

C-2 

Conditions 
-
-

Conditions 

loL =2.0mA (data bus) 

loL =3.2mA (other outputs) 

loH= -200µA 

loH= -100µA (HRQ only) 

V1=0 to Yoo 

V1=0 to Yoo 

V1H=Voo,V1L =Vss,fcLK= l/lcy Min 

Conditions 

-
-
-
-
-
-
-
-

-
-
-
-
-
-
-

Min Typ Max Unit 

4.5 5 5.5 v 
- 0 - v 

(Voo=5V±10%, Vss=OV, Ta=O to 70"C) 

Min Typ Max Unit 

-0.3 - 0.8 v 
2.0 - Vcc+0.3 v 

- - 0.45 v 

2.4 - - v 
3.2 - - v 
-10 - 10 µA 

-10 - 10 µA 

- - 15 mA 

(Voo=5V±10%, Vss=OV, Ta=O to 70"C) 
-

SMC82C37AC SMC82C37 AC4 SMC82C37AC·5 
Unit 

Min Max Min Max Min Max 

0 - 0 - 0 - ns 

200 - 150 - 150 - ns 

200 - 150 - 150 - ns 

200 - 150 - 100 - ns 

0 - 0 - 0 - ns 

0 - 0 - 0 - ns 

0 - 0 - 0 - ns 

0 - 0 - 0 - ns 

300 - 250 - 200 - ns 

200 - 200 - 160 - ns 

300 - 300 - 300 - ns 

500 - 500 - 500 - ns 

2tcv - 2tcv - 2tcv - ns 
- 200 - 200 - 140 ns 

0 100 0 100 0 70 ns 



ODMA mode 

Parameter Symbol 

Propagation time from clock to AEN tAEL 
Propagation time from clock to AEN tAET 
Propagation time from clock to 
address active tFAAB 
Propagation time from clock to 
address stable tASM 
Propagation time from clock to 
address floati!ii_ tAFAB 
Propagation time from clock to 
data active tFADB 
~~~~~rc,~~~ime from clock to tAFDB 
Propagation time from clock to ADSTB tsrL 
Propagation time from clock to ADSTB tsn 
Data setup time before ADSTB tASS 
Data hold time after ADSTB tAHS 
Propagatio~ time from clock to read 
or write active tFAC 
Propagation time from clock to read 
or write tocL 
Propagation time from dock to read tocrn 
Propagation time from dock to write tocrw 
~;o,ff,ifea~i~~t~ from clock to read tAFC 
Address hold time after read tAHR 
Address hold time after write tAHW 
Data setup time before MEMW toov 
Data hold time after MEMW tooH 
~~S~gation time from clock to 

~~;tgation time from clock to (""Of) IAK 

Propagation time l"H" 2. OV 
toQ fromclocktoHRQ l"H" 3.3V 

Clock high width tcH 
Clock low width tcL 
Clock period tcv 
ExtemalEOPsetuptimebeloreclock IEPS 
External EOP pulse width tEPW 
DREQ setup time before clock tos 
Ready setup time before clock IRS 
Ready hold time after clock tRH 
HLDA setup time before clock tHs 
Data setup time before MEMR t1os 
Data hold time after MEMR !10H 

Notes: AC testing waveform 
Input pulse level 0.45V to 2.4V 
Input pulse rise time 10ns 
Input pulse fall time 10ns 

eTiming Chart 
Reset Timing 

Voo 

Conditions 

-
-

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

Reference level 
input 
output 

hs10----< 

(Voo=5V±10%, Vss=OV, Ta=O to 70'C) 

SMC82C37AC SMC82C37 AC-4 SMC82C37AC-5 
Unit 

Min Max Min 
- 300 -

- 200 -
- 250 -
- 250 -
- 150 -
- 300 -
- 250 -
- 200 -
- 140 -
100 - 100 
50 - 40 
- 200 -
- 270 -
- 270 -
- 200 -
- 150 -

tcv-100 - tcv-100 
tcv-50 - tcv-50 
200 - 125 
20 - 20 
- 250 -
- 250 -
- 160 -
- 250 -
120 - 100 
150 - 110 
320 - 250 
60 - 45 
300 - 225 
0 - 0 

100 - 60 
20 - 20 
100 - 75 
250 - 190 
0 - 0 

V1H=2V, V1L=0.8V 
VoH=2V, VOL=0.8V 

Max Min Max 
225 - 200 ns 
150 - 130 ns 
190 - 170 ns 
190 - 170 ns 
120 - 90 ns 
225 - 200 ns 
190 - 170 ns 
150 - 130 ns 
110 - 90 ns 
- 100 - ns 
- 30 - ns 
150 - 150 ns 
200 - 190 ns 
210 - 190 ns 
150 - 130 ns 
120 - 120 ns 
- tcv-100 - ns 
- tcv-50 - ns 
- 125 - ns 
- 10 - ns 

220 - 170 ns 
190 - 170 ns 
120 - 120 

ns 
190 - 120 
- 80 - ns 
- 68 - ns 
- 200 - ns 
- 40 - ns 
- 220 - ns 
- 0 - ns 
- 60 - ns 
- 20 - ns 
- 75 - ns 
- 170 - ns 
- 0 - ns 

2:4v~ 

0.45V~ 
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Slave Mode Timing (READ) 

Slave Mode Timing (WRITE) 

OMA Transfer 

So ,, 
CLK 

DREQ 

HRQ 

HLDA 

DACK 

AEN 

A7-AO 

ADSTB 

087-DBO 

~;~~de~W ~~~~~~~~~~~~~";'""--'"'"""'ll 
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write) 
EOP 
(Internal) 

EOP 
(External) 

s. s. s. s. 



Memory to Memory Transfer 

Ready Input Timing 

Compressed Transfer Timing 

CLK 

READY 

MEMR/IOR 

MEMW/IOW 
(Extended 

write) 

I 
s, S; Sw Sw s. 
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•FUNCTIONS 

The SMC82C37 AC/-4/-5 is a programmable 4-channel OMA controller. The device offers a variety of 

programmable control features that can be dynamically reconfigured under program control. There are three 

programmable transfer modes : ~ingle, block and demand. There is also a full 64K address and word count 

capability per channel. 

The device consists of three basic control blocks : the timing control block, the program command control 

block and the priority encoder block. To start a OMA operation, set a start address, an end address, a 

mode, and commands. The device requests control.of the system bus when HRQ=1 is valid. The CPU 

acknowledges that it has relinquished control of the system bus via the hold acknowledge pin (HLDA=1) 

to the SMC 82C37AC/-4/-5. A DACK signal is then sent to the highest priority channel and OMA operation 

begins. 

In the process of the OMA operation, addressing is performed in two bytes. The low byte is outputs A7-AO 

and the high byte is outputs 087-080; the high byte is sent to an external address latch. After the address 

is transmitted, the read/write control signals are sent to memory (MEMR/MEMW) or to a peripheral (IOR/ 

IOW). 

•APPLICATIONS 

OMA control of peripheral equipment such as floppy disks and CRT terminals that require high-speed data 

transfer. 

•PACKAGE DIMENSIONS 

2.047Max 

~:~::::~~~~::::~:j 
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40-pin DIP 
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PF171-03 

SMC82C51AC 
CMOS PROGRAMMABLE COMMUNICATION INTERFACE 

esynchronous/ Asynchronous Receiver /Transmitter 

eeaud Rate -- DC to 64Kbps 

eLow Power 

•DESCRIPTION 

The SMC82C51AC is the enhanced CMOS version of the industry standard Universal Synchronous/Asynch­

ronous Receiver/Transmitter (USART) designed for data communications. 

•FEATURES 

esynchronous 5 to 8-bit character operation 

- Internal or external character synchronization 

- Automatic SYNC character insertion 

- Synchronous baud rate : DC to 64K baud 

eAsynchronous 5 to 8-bit character operation 

- Clock rate of 1, 16, or 64 times baud rate 

-1, 1.5 or 2 stop bits 

- False start bit detection 

- Automatic break detection and handling 

esaud rate : DC to 64K Baud 

eFull-duplex, double-buffered transmitter and receiver 

eError detection: parity, overrun and framing 

esingle 5V (±10%) power supply 

ePackage·· · · ·· · ........... · ·· · ·· ... 28-pin DIP 
28-pin SOP* 

•BLOCK DIAGRAM 

RESET 

CLK 
CID 
RD TxD 

WR 

cs 
TxRDY 

DSR TxEMPTY 
DTR TxC 
CTS 
RTS Voo 

DO Vss 

DI RxRDY 
D2 RxC 
D3 SYNDETIBD 
D4 
D5 
D6 
D7 RxD 

• Under development 

•PIN CONFIGURATION 

D2 DI 
D3 DO 

RxD Voo 
Vss RxC 
D4 15fR 
D5 RTS 
D6 5SR 
D7 RESET 

TxC CLK 
WR TxD 
cs TxEMPTY 

CID CTS 
RD SYNDETIBD 

RxRDY TxRDY 
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•ABSOLUTE MAXIMUM RATINGS (Vss=OV, Ta=25°C) 

Parameter Symbol Conditions Ratings Unit 

Supply voltage Voo -0.3 to 7 v 
Input voltage V1 With respect to V ss -.0.3 to Voo+0.3 v 
Output voltage Vo -0.3 to Voo+0.3 v 
Operating temperature Topr - -20 to 75 ·c 

Storage temperature Tstg - -65 to 150 ·c 

Soldering temperature and time Tsol - 25o·c. 10s (at lead) -

•RECOMMENDED OPERATING CONDITIONS (Ta= -20 to 75°C, unless otherwise noted.) 

Parameter Symbol 

Supply voltage Voo 
Power-supply voltage Vss 

•ELECTRICAL CHARACTERISTICS 

•DC Electrical Characteristics 

Parameter Symbol 

High-level input voltage V1H 

Low-level input voltage V1L 

~h-level output voltage VoH 
Low-level output voltage Vol 
Supply current from Voo loo 
High-level input current iiH 

~ow-level input current l1L 

Off-state input current loz 
Input capacitance C1 

Input/output capacitance Cvo 

•AC Electrical Characteristics 

o Timing Requii"ements 

Parameter Symbol 

~ock cycle time• 1· 2 tC(;) 

Clock high pulse width tw(;) 
Clock low pulse width twm 
Clock rise time tr 
Clock fall time ti 

IX ooudrate 
Transmitter input 

16X ooudrate hx 
clock frequency 

64X ooud rate 

Transmitter input clock IX ooudrate 

low pulse width 16X,64X OOud rate 
tw(TPWL) 

Transmitter input clock IX ool.d rate 

high pulse width 16X,64X ooudrate 
tw(TPWH) 

IX OOLd rate 
Receiver input clock 

16X ooudrate fRx 
frequency 

64X OOud rate 

Receiver input clock IX ool.d rate 

low pulse width 16X,64X ooudrate 
tw(RPWL) 

Receiver input clock IX oolll rate 

high pulse width 16X,64X OOLd rate 
tw(RPWH) 

Address setup time before read 
(~.CID) •3 tsu<A-R) 
Address hold time after read 

th(R-A) (~.C/il) •3 
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Conditions Min Typ Max Unit 

- 4.5 5 5.5 v 
- - 0 - v 

(Ta= -20to75°C, V0o=5V± 10%, Vss=OV, unless otherwise noted.) 

Conditions Min Typ Max Unit 

- 2 - Voo+0.3 v 
- -0.3 - 0.8 v 

loH= -400µA 2.4 - - v 
loL=2.2mA - - 0.45 v 

- - - 5 mA 

V1=Voo -10 - 10 µA 

V1=0V -10 - 10 µA 

Vss=OV, V1=0V to Voo -10 - 10 µA 
-· 

Vo0 =Vs~ 1=1MHz,25mV,"" Ta=25'C - - 10 pf 

Voo=Vs~ I= I MHz, 25mVrms. Ta=25'C - - 20 pf 

(Ta= -20 to 75°C, Voo=5V± 10%, Vss=OV, unless otherwise noted.) 
Alternative Conditions Min Typ Max Unit Symbol 

tcv 320 - 1350 ns 

t; 120 - tcc;J-90 ns 

t~ 90 - - ns 

tR - - 20 ns 

tF - - 20 ns 

hx DC - 64 kHz 

hx DC - 310 kHz 

hx DC - 615 kHz 

tTPw 12 - - tee;) 

tTPw 1 - - tq;) 

hPD 15 - - tq;) 

hPD 3 - - tq;) __c. 

fRx DC - 64 kHz 

fRx DC - 310 kHz 

fRx DC - 615 kHz 

tRPW 12 - - tcc;J 

tRPW 1 - - tq;) 

tRPO 15 - - tee;) 

tRPO 3 - - tcc;i 

tAR 0 - - ns 

tRA 0 - - ns 



Parameter Symbol Alternative Conditions Min Symbol 

Read pulse width tw(R) tRR 200 

Address setup time before write tsucA-WJ lAW 0 

Address hold time after write th(W-A) twA 0 

Write pulse width twcwi tww 200 

Data setup time before write tsucoQ-wJ tow 100 

Data hold time after write th(W-DQ) two 0 

E ·SYNDET setup time before RxC tsu(ESl}-RxCJ tES 18 

Control setup time before read tsucc-RJ tcR 20 

Write recovery time between writes* 4 tRv lRV 6 
RxD setup till! llitlll! mirar ~'l! pJse tsu(Rxl}-15) ts Rx 2 

RxD hold tire aftB' lrtemal sam~lig pulse th(IS-RxD) tHRx 2 

* 1 The TxC and RxC frequencies have the following limitations with respect to CLK. 
For 1X baud rate hx, fRx;;>1/(30tq~1). For 16X, 64X baud rate frx, fRX;;>1f(4.5tq~i) 

*2 Reset pulse width=6tccoi minimum. System clock must be running during reset. 
* 3 CS,C/D are considered as address. 

Typ Max Unit 

- - ns 

- - ns 

- - ns 

- - ns 

- - ns 

- - ns 

- - tcc-J 
- - tcc-J 
- - tcc-J 
- - µs 

- - µS 

*4 This recovery time is for mode initialization only. Write data is allowed only when TxRDY=1. Recovery time between 
writes for asynchronous mode is 8tq~). and that for synchronous mode is 16tq~1. 

o Switching Characteristics (Ta= -20 to 75°C, Voo =5V± 10%, Vss=OV, unless otherwise noted.) 

Parameter Symbol Alternative Conditions* 7 Min Typ Max Unit symbol 

Output data enable time after read*5 tpzV(R-DQ) tRO CL= 150pF - - 170 ns 

Output data disable time after read tpvz(R-DQ) toF 10 - 100 ns 

T xD enable time after falling edge of T xC lPZV(TxC.-TxD) tcrx - - l µS 
Propagation time from center of last 

lPLH(CLB-TxR) lrxRDY - - 8 tcc-J bit to T xRDY clear *6 
Propagation time from write data to 

tPHL(W-TxR) hxRDY CLEAR - - 400 ns TxRDY *6 
Propagation time from center of last 

tPLH(CLB-RxR) lRxRDY - - 26 tcc-J bit to RxRDY *6 
Propagation time from read data to 

tPHL(R-RxR) lRxRDY Cl.EAR RxRDY clear •6 - - 400 ns 
~agation time from rising edge of 

to internal SYNC ET * 6 lPLH(RxC-SYD) tis - - 26 tcc-J 
Propagation time from center of last 

lPLH(CLB-TxE) lrxEMPTY 20 - - tcc-J bit to T xEMPTY *6 
Propagation time from rising edge of 
WR to control * 6 lPHL(W-C) twc 8 - - tcc-l 

* 5 Assumes that address is vaild before falling edge of RD. 
* 6 Status-up data can have a maximum delay of 28 clock periods from the event affecting the status. 
*7 Input pulse level 0.45 to 2.4V Reference level Input V1H =2V, V1L=O.BV 

Input pulse rise time 20ns Output VoH=2V, VoL=O.BV 
Input pulse fall time 20ns 

2.4~ 

0.45~ 
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•Timing Chart 

oSystem clock (CLK) 

·p IC(•l µ q· tww 

\[ 
!well 

CLK --------

OTransmitter clock & data 

3 4 6 8 9 10 11 12 13 14 15 16 

TxC(16X) 

TxC(lX) 

TxD 

o Receiver clock & data 

RxD 
Rx-bit counter starts here 

f Start Bit 

RxC (16X} 

RxC (1 X} 

Internal 

Sampling --+-------.JJ I"-----+--------''----------
Pulse 

tsu(RKD·IS) 
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o Write control cycle (CPU -+ USART) 

c;D 

07 to DO 
(Data Input ) 

(SU(f<·W) 

~SU(,.·W) 

"J 

th(W~ 

tW(W) 

.~OQ) 
__)(_ Data valid _X_ 

tPHl(W·CJ 

o Write data cycle (CPU -+ USART) 

tsu(A-W) 

C/'O -----~ tsu(A·Wl 

07 to DO 
(Data Input) --------l...J 

TxRDY 

_){_ 

O Read control cycle (USART-+ CPU) 

C/i5 

07 to DO 
(Data Input ) 

){ 

ISU(R·A) 

'{ 
-1 
jfsi0i 

tsucC-Rl 

lll(R-.<.) 

]' 

~ 
IW(R) 

J 
~ :sR·OQ) 
~Data valid} 

o Read data cycle (USART-+ CPU) 

RJCRDY 

I 
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oTransmitter control & flag timing (async mode) 

C/D :J ,_, __ .._O__.___.._ __ _..\__./ __ __,___./ ____ _ 
WR·DATA4 WR-SBRK 

--~~~~~~~...... .....~~~ 

TxRDY 
(Pih) 

TxRDY 
(Status) 

TxEMPTY 

TxD 

• 8 Example format= 7 bits/character with parity & 2 stop bits 
• 9 TxRDY(pin)= !-(Transmit-data buffer is empty)•(TxEN = l)'(CTS= L) = 1 
• 10 TxRDY(status)"' 1-(Transmit·data buffer is empty)= 1 

O Rece.iver control & flag timing (async mode) 

CID _J l7 ~ 
RD DATA! RD DATA3 

RD 
WR-RxE WR-ER 

WR 

BO 
(Pin) 

DATA2 
OE 
(Status) 

RxRDY 

~ 
RD ALL 0 DATA 

RxD 4 S0123456P 
DATA2 DATA3 Break State 

• 11 Example format= 7 bits/character with parity 

C-12 

Break State 

v \ 
WR-RxE WR-RxE 



O Transmitter control & flag timing (sync mode) 

TxRDY 
(Pin) 

TxRDY 
(Status) 

TxEMPTY 

* Example format= 5 bits/character with parity, bi-sync characters. 

O Receiver control & flag timing (sync mode) 

Internal Sync Mode 

CID 

WR-EH-RxE 

Internal tPLH(RxC-SYD) 

SYNDET f6~fput) 
(Pin) --+-----
SYNDET 
(Status) 

OE 
(Status) 

RxRDY 

RxD 

DATA2 
Lost 

i ! DATA! DATA2 DATA3 -Exits Hunt Mode J l Character 
SYNDET Set Assembly 

Begins 

* Example format=5 bits/character with parity, bi-sync characters. 

I 
External Sync Mode 

[ 

Exits Hunt Mode Jl l SYNDET Set 
SYNDET Set Character (Status) 
(Status) Assembly 

Begins 
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•FUNCTIONS 

The SMC 82C51AC is used as a peripheral device and programmed to interface a CPU with virtually all 

serial data transmission techniques presently in use. Including IBM's "bi-sync". The SMC82C51AC can 

accept data characteristics from the CPU in parallel format, convert the data into a serial stream and trans­

mit the data via the T xD pin. It can also receive data in a serial stream via the RxD pin, convert the data 

into a parallel format and transmit the data to the CPU. The SMC82C51AC, upon receipt of parallel or serial 

data, will flag the CPU using the T xRDY or RxRDY signals. The CPU can also poll the SMC82C51AC status 

with C/0=1. The status which may be read contains Information such as data transmission error, parity 

error, overrun error or frame error. 

•APPLICATIONS 

In 8-bit microcomputer applications, modem control of data communications. 

Control of CRT, TTY and other terminal equipment. 

•PACKAGE DIMENSIONS 

14 

C-14 

28-pin DIP 

0.598 
(15.2) 

+0.001 

~--~ 0(~~~:8fil)4 
0.598-0.654 
(15.2-16.6) 

unit : inch 
(mm) 

28-pin SOP 

0.331±0.!108 
(B.4±<>.2) 

unit: inch 
(mm) 



PF173-03 

SMC82C54C/-6 
CMOS PROGRAMMABLE INTERVAL TIMER 

•DESCRIPTION 

ea Independent 18-bit Counters 

es Programmable Counter Modes 

eLow Power 

The SMC82C54C*~-6 is a CMOS Programmable Timer/Counter. It is designed to provide a flexible solution to 

Timer/Counter requirements in microcomputer systems. The device provides three independent 18-bit coun­

ters. Each counter is capable of handling clock inputs up to 8 MHz. This Timer/Counter has six program­

mable modes. 

•FEATURES 

ecompatible with most 8-bit microprocessors 

eThree independent 16-bit counters 
•clock input ....................... SMC82C54C •I 

SMC82C54C-6 

esinary or decimal counter 

esix programmable counter modes 

estatus poll feature 

esingle 5V ( ±10%) power supply 

ePackage ........................... 24-pin DIP 

24-pin SOP* 2 

•BLOCK DIAGRAM 

Voo 8 
CMtrol-Word 

Vss Resister 
8 

Dl Counter 0 

D6 
D5 8 
D4 Data-Bus 
D3 Buffer 8 
02 Counter I 

DI 
DO 8 

RD 
WR Read/ 

8 
Counter 2 

Write cs Logic 
Al Internal 

AO Data Bus 

DC to 8MHz 

DC to 6MHz 

CLKO 
GATED 
OUTO 

CLK! 
GATE! 
OUT! 

CLK2 
GATE2 
OUT2 

* 1 SMC82C54C : Under development 
* 2 Under development 

•PIN CONFIGURATION 

D7 Voo 
D6 WR 
05 RD 
04 cs 
03 Al 
D2 AO 
DI CLK2 
DO OUT2 

CLKO GATE2 
OUTO CLK! 

GATED GATE! 
Vss OUT! 
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•ABSOLUTE. MAXIMUM RATINGS (Vss""OV, Ta=ffC) 

Parameter Symbol Ratings Unit 

Power supply voltage Voo -0.3 to 7 v 
Input voltage V1 -0.3 to Voo+0.3 v 
Output voltage Vo -0.3 to Voo+0.3 v 
Operating temperature Topr -20 to 75 oc 
Storage temperature Tstg -65 to 150 oc 
Soldering temperature and time Tso! 260°C, 1 Os (at lead) -

•RECOMMENDED OPERATING CONDITIONS (Ta"" -20 to 75°C, unless otherwise noted) 

Parameter Symbol 

Power supply voltage Voo 

Supply voltage (GND) Vss 

•ELECTRICAL CHARACTERISTICS 

eoc Electrical Characteristics 

Parameter Symbol 

High-level input voltage V1H 

Low-level input voltage V1L 

High·level output voltage VoH 

Low-level output voltage VoL 

High·level input current fiH 

Low-level input current l1L 

Off.state output current loz 

Power supply Current loo 

Power supply current during STAND BY loos 

Input capacitance C1 

Input/ output capacitance Cvo 

e AC Electrical Characteristics 

o Timing Requirements 

Read cycle 

Parameter 

Read pulse width 

CS setup time before read 

Address setup time before read 

Address hold time after read 

Read recovery time 

Write cycle 

Parameter 

Write pulse width 

CS setup time before write 

Address setup time before write 

Address hold time after write 

Data setup time before write 

Data hold time after write 

Write recovery time 

C-16 

Symbol 

tw(R) 

tsucS·R> 

tsucA-R) 

th(R·A) 

trec(R) 

Symbol 

tw(W) 

tsucs.w) 

tsucA-W) 

th(W-A) 

tsuco-w) 

th(W-0) 

trec(W) 

Conditions ··. Min Typ Max Unit 

- 4.50 5 5.50 v 
- - 0 - v 

(Ta= -20 to 75°C, V00 = 5V ± 10%, unless otherwise noted) 

Conditions Min Typ Max Unit 

- 2.0 - Voo+0.3 v 
---I 

- -0.3 - 0.8 v 
----j 

Vss=OV, loH= -400µA 2.4 - - v 
Vss=OV, loL =2.0mA - - 0.45 v 
Vss=OV, V1=5.50V - - ±10 µA 

Vss=OV, V1=0V - - ±10 µA 
--1 

Vss=OV, V1=0 to Voo - - ±10 µA 

SMC82C54C l Vss=OV, f=BMHz 
-

SMC82C54C·~ Vss=OV, f=6MHz 
- 10 mA 

Vss=OV, other inputs are Vss or Voo - - 10 µA 
-------., 

V1L =Vss. f = 1MHz, 25mVrms, Ta=25'C - - 10 pf 

V110L =Vss. f=lMHz, 25mVrms, Ta=25'C - - 20 pf 

(Ta= -20 to 75°C, V00 =5V± 10%, Vss=OV, unless otherwise noted) 

Alternative Conditions Min Typ Max Unit ~bol 

tRR 150 - - ns 

tsR 0 - - ns 

tAR CL= 150pf 45 - - ns 
---

tRA 0 - - ns 
1----

lRv 200 - - ns 

Alternative Conditions Min Typ Max Unit 
~bol 

tww 150 - - ns 

tsw 0 - - ns 
-----1 

tAw 0 - - ns 

twA CL= 150pf 0 - - ns 
---I 

tow 100 - - ns 

two 0 - - ns 

tRv 200 - - ns 



o Clock and gate timing 

Parameter Symbol Alternative Conditions Min Typ Max Unit ~mbol 

Clock high SMC82C54C 60 - -
twcoH) tpwH ns 

pulse width SMC82C54C·6 55 - -

Clock low SMC82C54C 60 - -
twcoL> IPWL ns 

pulse width SMC82C54C·6 110 - -

Clock cycle SMC82C54C 125 - -
tee•> tcLK ns 

time SMC82C54C·6 165 - -
f--- CL= 150pF 

Clock rise time tr(o) tR - - 100 ns 

Clock fall time tic•> tF - - 100 ns 

Gate high pulse width tw(GH) tGw 50 - - ns 

Gate low pulse width tw(GL) tGL 50 - - ns 

Gate setup time before clock tsucG·•> tGS 50 - - ns 

Gate hold time after clock th(O·G) tGH 50 
---------i 

- - ns 

o Switching Characteristics (Ta= -20 to 75°C, V00=5V± 10%, Vss=OV, unless otherwise noted)* 

Parameter 
Propagation time from address 
to output 
Propagation 1 SMC82C54C 
time from read l 
to output SMC82C54C·6 
Propagation time from read to 
ou!J>ut floati"8_ 
Propagation time from gate to 
out_i>.ut 
Propagation time from clock to 
o'!!Q_ut 

• A.C Testing waveform 
Input pulse level 
Input pulse rise time 
Input pulse fall time 
Reference level input 

Output 

•FUNCTIONS 

Symbol 

tpzV(A·Q) 

tPZV(R·Q) 

tpvzcR-Q) 

tPXV(G·Q) 

tPXV(O·Q) 

0.45 to 2.4V 
10ns 
10ns 

Alternative 
~mbol 

tAo 

tRo 

toF 

tooG 

too 

V1H=2V, V1L=0.8V 
VoH=2V, VOL=O.BV 

Conditions Min 

-

-

CL= 150pF -

5 

-
-

Typ Max 

- 220 

- 120 

- 170 

- 90 

- 120 

- 150 

2.4~ 

0.45~ 

Unit 

ns 

ns 

ns 

ns 

ns 

There are three independent programmable 16-bit counters. Each counter can operate in any of the six pro­

grammable counter modes. Mode O(lnterrupt on Terminal Count) is typically used for event counting. Mode 1 

is a retriggerable one shot. Modes 2 and 3 are typically used as rate generators. Modes 4 and 5 are used 

as triggered strobes. With software and hardware triggered, respectively. Each counter's status can be 

monitored by polling via the read back command. 

•TIMING CHART (Reference voltage: High=2.0V Low=0.8V) 

oRead cycle 

C-17 
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o Write cycle 

twcWJ 

AO, Al 

DO to D7 

(Recovery time) RD, WR \ __ ) trec(R), trec(W) \ ___ r 
o Clock and gate cycle 

GATE 

CLK 

OUT 

•APPLICATION 

Delayed time setting, pulse counting and rate generation in microcomputers. 

•PACKAGE DIMENSIONS 

~08 it.~::, . 

] . -
? 

(1.20} ~i "-7 

C-18 

~~! 
0.02Qt~ ~I ~. (2.54±0.?S) 

24-pin DIP 

0.000•0.012 
(15.24±-0.3) 

0.598-0.669 
15.2-17.0) 

unit : inch 
(mm) 

24-pin SOP 



PF172-02 

SMC82C55AC-5 
CMOS PROGRAMMABLE PERIPHERAL INTERFACE 

•DESCRIPTION 

e24 Bit Input/Output 

elmproved DC Driving Capability 

eLow Power 

The SMC82C55AC-5 is a CMOS General Purpose Programmable 1/0 device designed for use with an 8/16 

bit CPU. The device has 24 programmable 1/0 pins that can be individually programmed in two groups of 

12. 

•FEATURES 

e24 programmable 1/0 pins 

ecompatible with BOXX series of microprocessors 

eDirect bit set/reset capability 

e1mproved DC driving capability 

esingle 5V ( ± 10%) power supply 

eTTL compatible 

ePackage· · · · · · · · · · · · · · · · · · · · · · · · · · ·40-pin DIP 
40-pin SOP* 

•BLOCK DIAGRAM 

RI) 

Wli 

Al 

AO 

RESET 

cs 

07 
06 
05 
04 
D3 
D2 
DI 
DO 

Voo 
v,. 

PA7 
PA6 
PA5 
PA4 
PA3 
PA2 
PA! 
PAO 

PC7 
PC6 
PC5 
PC4 
PC3 
PC2 
PC! 
PCO 

PB7 
PB6 
PB5 
PB4 
PB3 
PB2 
PB! 
PBO 

•Under development 

•PIN CONFIGURATION 

PA3 PA4 
PA2 PA5 
PAI PA6 
PAO PA? 

RD WR 
cs RESET 

Vss DO 
Al Dl 
AO D2 

PC? D3 
PC6 D4 
PC5 D5 
PC4 D6 
PCO D7 
PCl Voo 
PC2 PB? 
PC3 PB6 
PBO PB5 
PBl PB4 
PB2 PB3 
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•ABSOLUTE MAXIMUM RATINGS (Vss=OV, Ta"=ZS"C) 

Parameter Symbol Conditions Ratings Unit 

Supply voltage Voo -0.3 to 7 v 
Input voltage V1 With respect to V ss -0.3 to Voo+0.3 v 
Output voltage Vo -0.3 to Voo+0.3 v 
Operating temperature Topr - -20 to 75 oc 
Storage temperature Tstg - -65 to 150 oc 
Soldering temperature and time Tsol - 260°C, 10s (lead) -

•RECOMMENDED OPERATING CONDITIONS (Ta= -20 to 75°C, unless otherwise noted) 

Parameter Symbol Conditions Min Typ Max Unit 

Supply voltage Voo - 4.5 5 5.5 v 

Supply voltage Vss - - 0 - v 

•ELECTRICAL CHARACTERISTICS 
eoc Electrical Characteristics (Ta= -20 to 75°C, Voo=5V± 10%, Vss =OV, unless otherwise noted) 

Parameter Symbol Conditions Min Typ 

High-level input voltage V1H - 2.0 -

Low-level input voltage V1L - -0.3 -

Output high voltage• 2 VoH loH= -400µA 2.4 -

Output low voltage Vol loL=2.5mA - -

Supply current from V DD loo 
Vss =OV. All input mode. - -
RESET=OV. Other pins=Voo 

Input leak current lu Vss=OV, V1=0V, Voo - -

Off-state output current loz Vss=OV, V1=0V. Voo - -

Input capacitance C1 V1L=Vss, f=lMHz, 25mVrms Ta=25'C - -

Input/output terminal capacitance Cvo VI/[}..= Vss, f=lMHz, 25mVrms, Ta=25'C - -

• I Current flowing into an IC is positive, out is negative. 
•2 The sum total loH current must be less than -64mA on port B, C, and -32mA on Port A. 

•AC Electrical Characteristics 

Max Unit 

Voo+0.3 v 
0.8 v 
- v 

0.45 v 

10 µA 

±10 µA 

±10 µA 

10 pF 

20 pF 

o Timing Requirements (Ta= -20 to 75°C, Voo=5V± 10%, Vss=OV, unless otherwise noted) 

Parameter Symbol Alternative Conditions Min Typ Max Unit symbol 

Read pulse width tw(R) tRR 200 - - ns 

Peripheral setup time before read tsu(PE·R) t1R 0 - - ns 

Peripheral hold time after read th(R·PE) tHR 0 - - ns 

Address setup time before read tsucA·R) tAR 0 - - ns 

Address hold time after read th(R·A) tRA 0 - - ns 

Write pulse width tw(w) tww 200 - - ns 

Data setup time before write tsucDQ·W> tow 100 - - ns 

Data hold time after write th(W·DQ) two 0 - - ns 

Address setup time before write tsucA.w> tAw 0 - - ns 

Address hold time after write th(W·A) twA 0 - - ns 

Acknowledge pulse width tw(ACK) tAK 300 - - ns 

Strobe pulse width tw(STB) lsT 350 - - ns 

Peripheral setup time before strobe tsu(PE·STB) tps 0 - - ns 

Peripheral hold time after strobe th(STB·PE) tpH 150 - - ns 

Read/write cycle time lqRW) tRv 850 - - ns 
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•Switching Characteristics 

Parameter Symbol Alternative 
symbol 

Propagation time from read to 
tpzxcR-OQ) tRo data ou_!E!Jt 

Propagation time from read to 
tpxzcR-OQ) tor data floati"K_ •3 

Propagation time from write tPHL(W-PE) 
tws to output tPLH(W-PE) 

Propagation time from strobe 
tPLH(STB-IBF) ts1B to IBF flag_ 

Propagation time from strobe 
tPLH(STB-INTR) ts1T to interr!!2! 

Propagation time from read to 
tPHL(R-INTR) tRIT interr~ 

Propagation time from read to 
tPHL(R-IBF) tRIB IBF flag 

Propagation time from write 
tPHL(W-INTR) tw1T to interrupt 

Propagation time from write 
tPHL(W-OBF) twos to OBF fl"-8_ 

Propagation time from ack-
tPLH(ACK-OBF) tAOB nowle~ to OBF fl"-8_ 

Propagation time from ack-
tPLH(ACK-INTR) tAIT nowle~ to interr!:!E! 

Propagation time from ack-
tpzx(ACK-PE) tAo nowledge to data ou_!j)ut 

Propagation time from ack-
tpxz(ACK-PE) tKo nowle!:!&_e to data floatir:!_g_ •3 

• 3 Test conditions are not applied. 
•4 A.C Testing waveform 

Input pulse level 
Input pulse rise time 
Input pulse fall time 
Reference level input 

Output 

•FUNCTIONS 

0.45 to 2.4V 
10ns 
10ns 
V1H=2V, V1L=0.8V 
VoH=2V, VoL=O.BV 

(Ta= -20 to 75°C, Voo = 5V ± 10%, unless otherwise noted) 

Conditions 

CL= 150pF 

Min Typ 

10 

--

20 

2.4~ 

0.45~ 

Max Unit 

170 ns 

100 ns 

350 ns 

300 ns 

300 ns 

400 ns 

300 ns 

450 ns 

650 ns 

350 ns 

350 ns 

300 ns 

250 ns 

The SMC82C55AC-5 has programmable 1/0 pins that interface peripheral equipment to the CPU. The system 

software programs the functional configuration of the device. 

The 24 programmable 1/0 pins may be individually configured in two groups of 12. Each group has three ma­

jor modes of operation : 0, 1 and 2. In mode 0, each group of 12 1/0 pins may be programmed in sets of four 

inputs or outputs. In mode 1, each group of 121/0pins may be grouped as one 8-bit 1/0 data port and one 4-

bit control/status port. Mode 2 is used in Group A only, as one 8-bit bidirectional port and one 5-bit control 

/status port. 

In mode 1 or 2, the control/status port bits can be set or reset by the CPU. A RESET pin is provided to clear 

all internal registers and set all ports to an input mode. 
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•Timing Chart 

o Data bus read operation 

twcR> 

CS, AO, Al ------# 
tpZX(R·DQ) 

DO to D7 ---------of« 

o Data bus write operation 

twcw> 

CS, AO, Al 

tsucoQ-W) 

DO to D7 

o Mode 0 Port input 

~..___---k 
PORT INPUT-----.~ ~,-----

O Mode 0, 1 Port output 

\,. ___________ i ~PHL(WPE) 
' ~I---:-'-~:1 

-----------------------l~P~LH~(W~·P~E._) ~--------
PORT OUTPUT 
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o Mode I Strobed input 

IBF 

INTR 

PORT 
INPUT 

O Mode I Strobed output 

INTR 

tw(STB) 

tPLH(STB·IBF) 

tsu(Pf.STB) th{STB·PE) 

tPHl{W-PE) 

tPLH{W-PE) 

PORT 
OUTPUT~~~~~~~~~~~~~--J 

I 

tPLH(ACK-lNTR) 
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o Mode 2 Bidirectional 

tw(STB) 

tsu(PE·STB) th(STB·PE)tPZX(ACK·PE tPXZ(ACK·PE) 

•APPLICATION 

The SMC 82C55AC-5 is used as a general purpose programmable 1/0 device designed to interface peri­

pheral equipment to the 80XX series of microprocessors. 

•PACKAGE DIMENSIONS 

I C40-8 I 2047M" 

1 
(52.0Max) 

1 

~:~:::::;:;~:)] 
{l.20) 

•-
~:i l;i,_ 

"""'"""'"""'""""""'·"""'q]~! ~! 
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PF174-02 

SMC82C59AC 
CMOS PROGRAMMABLE INTERRUPT CONTROLLER 

•DESCRIPTION 

esupports 8 Levels of Interrupt 

eMany Functions for Interrupt 

eLow Power 

The SMC82C59AC is a CMOS Programmable Interrupt Controller. The device is designed to minimize the 

system software overhead required to handle multi-level interrupts. The device requires no clock inputs. 

•FEATURES 

esupports eight levels of interrupt 

ecascadable up to 64 levels 

eProgrammable 

- Priority 

- Mask Capability 

- Vectored Address 

esingle 5V (±10%) power supply 

ePackage··· ······ ······ ········· ···28-pin DIP 

28-pin SOP* 

•BLOCK DIAGRAM 

INTA 

INT 
Data Bus 
Buffer 

IRO 
IRl 

IR2 
IR3 Read/ 

IR4 Write 

IRS 
Control 

IR6 
Logic 

IR7 

Voo Cascade 
Buffer/ 

Vss Comparator 

•Under development 

•PIN CONFIGURATION 

07 

06 
05 cs Voo 

WR AO 04 
RD INTA 03 

02 
D7 IR7 

01 
D6 IR6 

DO 
D5 IRS 
D4 IR4 

WR D3 IR3 
RD D2 IR2 

DI IRI AO 
DO IRO 

cs CASO INT 

CASO CASI SP/EN 
Vss CAS2 CASI 

CAS2 

SP/EN 
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•ABSOLUTE MAXIMUM RATINGS (Vss=OV, Ta=25.C) 

Parameter Symbol Conditions Ratings Unit 

Power-supply voltage Voo -0.3 to 7 v 
Input voltage V1 With respect to V ss -0.3 to Voo+0.3 v 
Output voltage Vo -0.3 to Voo+0.3 v 
Operating temperature Topr - -20 to 75 ·c 

Storage temperature Tstg - -65 to 150 ·c 

Soldering temperature and time Tsol - 260"C, 10s (lead) -

•RECOMMENDED OPERATING CONDITIONS (Ta= -20 to 75°C, unless otherwise noted) 

Parameter Symbol 

Supply voltage Voo 

Supply voltage Vss 

•ELECTRICAL CHARACTERISTICS 

•oc Electrical Characteristics 

Parameter Symbol 

High-level input voltage V1H 

Low-level input voltage V1L 

High-level output voltage VoH 
High-level output voltage, 

VoH(INT) interrupt request oujput 
Low-level output voltage Vol 

Standby supply current from Yoo loos 

High-level input current l1H 

Low-level input current l1L 

Off-state output current loz 
High-level input current, 

iiH(IR) interrlJj)! r~uest i"l'"ts 
Low·level input current, 
interrupt request i!!e_uts iiL(IR) 

Input capacitance C1 

Input/output capacitance C110 

•AC Electrical Characteristics 

o Timing Requirements 

Parameter Symbol 

Write pulse width tw(W) 

Address setup time before write tsucA-WJ 

Address hold time alter write th(W-A) 

Data setup time before write tsucoQ-WJ 

Data hold time after write th(W-DQ) 

Read pulse width tw(R) 

Address setup time before read tsucA-RJ 

Address hold time after read th(R-A) 
Interrupt request input width, low-level 
time, e~ triggered mode tw(IR) 

Cascade setup time before INTA (slave) tsu(CAS·INTA) 

Write recovery time trec(W) 

Read recovery time trec(R) 

C-26 

Conditions Min Typ Max Unit 

- 4.5 5 5.5 v 
- - 0 - v 

(Ta= -20 to 75°C, V0 o=5V± 10%, Vss=OV, unless otherwise noted) 

Conditions Min Typ Max Unit 

- 2 - Voo+0.3 v 
- -0.3 - 0.8 v 

loH= -400µA 2.4 - - v 
loH=-lOOµA 3.5 - - v 

loL =2.2mA - - 0.45 v 
Voo=5.5V, V1=Voo or GND output open - - 10 µA 

-~-

V1=Voo -10 - 10 µA 

V1=0V -10 - 10 µA 

Vss=O, Vi=0.45 to 5.5V -10 - 10 µA 

V1=Voo - - 10 µA 

V1 =OV -300 - - µA 

Vo0=Vss, f =I MHz, 25mVrms, Ta=25'C - - 10 pF 

Voo=Vs~ f=IMHz, 25mVrms, Ta=25'C - - 20 pF 

(Ta= -20 to 75·c, V00 =5V± 10%, Vss=OV, unless otherwise noted) 
Alternative Conditions Min Typ Max Unit ~mbol 

twLWH 200 - - ns 

tAHWL 0 - - ns 

twHAX 0 - - ns 

tovwH 100 - - ns 

twHDX 0 - - ns 

tRLRH 200 - - ns 

tAHRL 0 - - ns 

tRHAX 0 - - ns 

tJLJH 100 - - ns 

tcv1AL 55 - - ns 

twHRL 190 - - ns 

tRHRL 160 - - ns 



•Switching Characteristics (Ta= -20 to 75'C, V00 =5V±10%, Vss=OV, unless otherwise noted) 

Parameter Symbol 
Data output enable time after tpzv(R-DQ) read 
Data output disable time after tpvz(R-DQ) read 
Data output enable time after tpzv(A-DQJ address 
Propagation time from read to 

tPHL(R-EN) enable si_g_nal out~ut 
Propagation time from read to 
disable sl@al ou~t tPLH(R-EN) 
Propagation time from interrupt request tPLH(IR-INT) input to interrupt request oulJl_ut 
Propagation ti~ from J.NTA to 
cascade ou!E_ut master tPLV(INTA-CAS) 

~aa;~a~~t~~~~~(~l~~~e after tPZV(CAS-DQ) 

• 1 INTA signal is considered read signal 
CS signal is considered address signal 

Alternative 
~bol 

tRLDV 

tRHDZ 

tAHDV 

tRLEL 

tRHEH 

tJHIH 

t1ALCV 

tcvov 

Input pulse level 0-45 to 2-4V 
Input pulse rise time 10ns 
Input pulse fall time 10ns 
Reference level Input V1H=2V, V1L=0.8V 

Output VOH=2V, VoL=0.8V 

Conditions 

Load capacitance CL =100pF, where SP/EN 
pin is 15pF 

BFUNCTIONS 

Min 

-

10 

-

-

-

-

-

-

Typ Max 

- 170 

- 100 

- 200 

- 125 

- 150 

- 350 
- 565 

- 300 

2-4~ 

0.45~ 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

The SMC82C59AC is able to handle up to eight vectored priority interrupts for a CPU. The device is design­

ed for real time use and thus reduces system software overhead. The priority and interrupt mask can be 

reconfigured as required by the system software. 

When a peripheral requires servicing an interrupt is generated by the peripheral. The SMC82C59AC based 

on the mask and the priority of the interrupt will issue an interrupt request (INT) to the CPU. After the CPU 

acknowledges (INTA) the interrupt; the SMC82C59AC can "point" the Program Counter to the service routine 

associated with the peripheral interrupt request. This "pointer" is a programmed vector address in the devi­

ce and is released via the data bus. 

eTiming Chart 

OWrite Mode 

CS,AO 

ORead Mode 
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O Interrupt· Sequence 

•I 8086 mode 
•2 8085 mode 

"-:):5-=,,,, _c ______ -~~ 
INT ·. J \.i \•• 

•I 

* 3 8086 mode is in high-impedance state, pointer is released during the next INTA. When in single 8085 
mode, data is released by all INTAs. When master, CALL instruction is released during the first INTA, high impe· 
dance state during the second and third TfiffA. When slave, high impedance state during the first INTA, vectored 
address is released during the second and third TfffA. 

O Other Timing 

•APPLICATION 

The SMC82C59AC can be used as an interrupt controller for most CPUs and specifically the BOXX series 

microcomputers. 

•PACKAGE DIMENSIONS 

C-28 
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PF253-02 

SMC5242C 
CMOS REAL TIME CLOCK 

e Microprocessor Direct Bus Connection 
eFunction of Hours, Minutes, Seconds, 

Days of Month, Months, Years, Days of Week 
eLow Supply Current (Power Down Mode) 

•DESCRIPTION 

The SMC5242C is a CMOS real time clock IC with calendar information designed to operate in bus oriented 

microprocessor applications. Standard quartz crystal (32.768kHz) is applicable. 

•FEATURES 

e4 bit bi-directional DATA BUS and 4bit ADDRESS BUS 

e12-hour /24-hour operation (selecitive) 

•BCD format code from seconds to years 

e ± 30 seconds error correction with software 

eselective interrupt output/periodical clock output 

estart/stop function 

eAutomatic distinction of Leap year 

eALE input pin for 8048 8051 8085CPU 

eLow supply current······5µA MAX at VDD=2V (Power Down Mode) 

10µA MAX at VDD=5V 

ePower························VDD=5V±20%, (Power down mode VDD=2-6V) 

ePackage ·· · · · · ·· ·· · ·· · · · · · · · 18-pin DIP (plastic) 

•BLOCK DIAGRAM 

Days 

24/12 

COUNTER REGISTERS 

RO WR CSl ALE 

Months Years 
I 

CS0 AO Al A2 A3 DO 01 02 03 

CONTROL REGISTERS 

•PIN CONFIGURATION 

STD·P Voo 

cso OSC2 

ALE OSGI 

AO 
en 

CS! s: 
(') 

Al 01 DO 

"" -I> 
A2 "" DI (') 

A3 D2 

RD D3 

Vss WR 

•PIN DESCRIPTION 

DO to D3 DATA BUS 

AO to A3 ADDRESS BUS 

ALE ADD. LATCH ENABLE 

WR WRITE 

RD READ 

cso CHIP SELECT 0 

CS! CH IP SELECT 1 

STD· P STANDARD PULSE OUTPUT 

OSGI, OSC2 CRYSTAL OSC 

Voo POWER SUPPLY (+5V) 

Vss POWER SUPPLY (OV) 
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•FUNCTION OF TERMINALS 

Pin Name Pin No. Direction Function 

DO to D3 11 to 14 Bi· ( 4 bit Data Bus) 
direction Bi-directional data bus pins, are connected to microprocessor data bus lines. 

Using this bus, any data is read from or written to the internal counter-register. 

AO to A3 4 to 7 Input ( 4 bit Address Bus) 
Input pins for address, are connected to microprocessor address bus lines. 
Address information select the internal register. 
(This bus is also used with ALE.) 

ALE 3 Input (Address Latch Enable) 
This is input pin for reading address data and CSO. 
When ALE= H, the address data and CSO are read into the IC. 
The address data and CSO are latched at negative-going of ALE. 
For microprocessors that don't have ALE output, this pin should be "H". 

WR 10 Input (Write) 
At WR= L, the data on data bus (DO to D3) is written into the register appointed by 
address lines (AO to A3). 

RD 8 Input (Read) 
At RD= L, the data from the register appointed by address lines (AO to A3) is outputed 
to data bus (DO to D3). 

cso 2 Input (Chip Select 0) 
CSO = L makes this IC active, and this pin is able to be used with ALE also. 

CS1 15 Input (Chip Select 1) 
Input pin, makes this IC stand-by or operating. When CS 1 = H this pin makes this IC 
active. 
(When CSI =L this pin makes IC stand-by.) 

STD·P 1 Output (Standard Pulse) 
STD•p is output pin of N·ch open drain. 
This pin outputs periodical interrupt wave or periodical pulse wave. 
When STD•P=L, this is active. CSO, CSI don't inhibit this output. 

OSGI 16 Input (Oscillation) 
OSC2 17 Terminals for 32. 768kHz quartz crystal oscillation. 
Voo 18 - (Power) 
Vss 9 Voo supply terminal ( + 5V), Vss supply terminal (OV-GND). 

•TRUTH TABLE 

cso CSI RD WR Mode DO to D3 

L H L H Output Mode Read Data 

L H H L Input Mode Write Data 

- - L L Inhibit -

H - - - Not Selected Hi-Z 

- L - - Not Selected Hi-Z 

Note 1) - : "H" or "L" 
Note 2) Upper table is at ALE= H 

•ABSOLUTE MAXIMUM RATINGS 

Parameter Symbol Conditions Ratings Unit 

Supply voltage Yoo -- -0.3 to 7 v 
Input voltage v, GND=OV GND-0.3 to Voo+0.3 v 
Output voltage Vo GND-0.3 to Voo+0.3 v 
Operating temperature Topr -30 to 85 oc 
Storage temperature Tstg -55 to 150 oc 
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•RECOMMENDED OPERATING CONDITIONS 

Parameter Symbol Conditions Min 

Supply voltage Voo - 4.5 

V1H - 2.2 
Input voltage (ex. CSl) 

Vil -0.3 -

V1H - VooX0.8 
Input voltage (CS 1) 

Vil -0.3 -

Time keeping source voltage VclK - 2.0 

Crystal frequency fosc - -
Note : Time keeping source voltage guarantee crystal oscillation and time counting. 

•ELECTRICAL CHARACTERISTICS 
eoc Electrical Characteristics 

Parameter Symbol 

Input leakage current lu 

Input leakage current lu 

Low level output voltage Vol 

High level output voltage VoH 

Low level output voltage Vol 

Off state output current loz 

Operating supply current looo 

•Terminal Capacitance 

Parameter Symbol 

Input Capacitance C1 

1/0 Capacitance C1;0 

Conditions Applicable pin 

except DO to D3 
V1=0t0Voo 

DO to D3 

lol=2.5mA 
loH= -400µA 

DO to D3 

lol =2.5mA 

Vo=O to Voo 
STD·P 

Voo=5V, f=32kHz Voo 

Conditions Applicable pin 

f= lMHz except DO to D3 

f=lMHz DO to D3, STD•P 

•Data Retention Characteristic with Low Voltage Power Supply 

Parameter Symbol Conditions Min 

Data retention supply voltage VooR CS1;;;;;0.2xVoo 2.0 

Data retention current looR Voo=2V, CSl ;;;;;o.2 XVoo -

Chip select data hold time tcoR 2 
Operation recovery time tR 

See following figure 
2 

Data retention timing 

(Ta = - 30 to 85 °C) 

Typ Max Unit 

5.0 5.5 v 
- Voo+0.3 v 
- 0.8 v 
- Voo+0.3 v 
- VooX0.2 v 
- 6.0 v 

32. 768 - kHz 

(Ta= -30 to 85°C, V00 =5V± 10%) 

Min Typ Max Unit 

-1 - 1 µA 

-10 - 10 µA 

- - 0.4 v 
2.4 - - v 
- - 0.4 v 

-10 - 10 µA 

- - 10 µA 

(Ta=25°C) 

Min Typ Max Unit 

- - 10 pF 

- - 20 pF 

(Ta= -30 to 85°C) 

Typ Max Unit 

- 6.0 v 
- 5 µA 

- - µS 

- - µS 

Note : When retaining data in the stand-by mode, supply voltage can be lowered within a certain range. Read or write cycle 
cannot be performed while the supply voltage is low. 
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•AC Electrical Characteristics 
o Read Mode (ALE= Voo Connect) (Voo=5V±10%, Vss=OV, Ta=-30 85"C) 

Parameter Symbol Conditions Min Typ Max Unit 

CS 1 setup time tsu(CSI) - 1000 - - ns 
------+-

CS1 hold time th(CSI) - 1000 - - ns 

Address setup time before read tsu<A-R) - 50 - - ns 

Address hold time after read th(R-A) - 10 - - ns 

RD access time tpzv(R-Q) CL= 150pF - - 120 ns 

Output floating time after read tpvz(R-Q) - 0 - 70 ns 

Read recovery time trec(R) - 200 - - ns 

o Read Mode (ALE use) (Voo=5V±10%, Vss=OV, Ta=-30to85°C) 

Parameter Symbol Conditions Min Typ Max Unit 

CS 1 setup time tsu<cso - 1000 - - ns 

Address setup time before ALE tsu(A-ALE) - 50 - - ns 

Address hold time after ALE th(ALE-A) - 50 - - ns 

ALE pulse width tw(ALE) - 80 - - ns 

ALE setup time before read tsu(ALE-R) - 0 - - ns 

ALE setup time after read tsu(R-ALE) - 50 - - ns 

RD access time tpzvCR-Ql CL= 150pF - - 120 ns 

Output floating time after read tpvz(R-Q) - 0 - 70 ns 

Read recovery time trec(R) - 200 - - ns 

CS 1 hold time th(CSI) - 1000 - - ns 

OWrite Mode (ALE=Voo Connect) (V00 =5V±10%, Vss=OV, Ta=-30to85°C) 

Parameter Symbol Conditions Min Typ Max Unit 

CS 1 setup time tsu<cso - 1000 - - ns 

CS 1 hold time th(CSI) - 1000 - - ns 

Address setup time before write tsu(A-W) - 50 - - ns 

Address hold time after write th(W-A) - 10 - - ns 

Write pulse width tw(W) - 120 - - ns 

Data input setup time before write tsu<o-wJ - 80 - - ns 
Data input hold time after write th(W-D) - 10 - - ns 
Write recovery time trec(W) - 200 - - ns 

o Write Mode (ALE use) (Voo=5V±10%, Vss=OV, Ta=-30to85"C) 

Parameter Symbol Conditions Min Typ Max Unit 

CS1 setup time tsu<csn - 1000 - ns 

Address setup time before ALE tsu(A-ALE) - 50 - - ns 

Address hold time after ALE th(ALE-A) - 50 - - ns 
ALE pulse width tw(ALE) - 80 - - ns 
ALE setup time before write tsu(ALE-W) - 0 - - ns 

Write pulse width tw(W) - 120 - - ns 
ALE setup time after write tsu(W-ALE) - 50 - - ns 
Data input setup time before write tsu<o-w) - 80 - - ns 
Data input hold time after write th(W-0) -

--·-

10 - - ns 

CS1 hold time th(CSI) - 1000 - - ns 

Write recovery time trec(W) - 200 - - ns 
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•Timing Chart 

ORead Mode (ALE=Voo) 

CS! 

AO-A3 
cso 

RD 

D0-03 

0 Read Mode (ALE use) 

CS! 

AO-A3 
cso 

ALE 

RD 

00-03 

0 Read Recovery Time 

treclRI 

Note: Conditions of Vitt, V1L, VOH, VoL (READ MODE) 
4 

V1tt=2.2V (ex. CS1), V1tt(CS1)=5Voo, Vott=2.4V 

V1L=0.8V (ex. CS1), V1L(CS1)=-}Voo, VoL=0.4V 

OWrite Mode (ALE=Voo) 

CS! 

AO-A3 
cso 

WR 

OWrite Mode (ALE use) 

CS! 

AO~A3 

cso 

ALE 

WR 

D0-03 

0 Write Recovery Time 

t,ec(WI 

Note : Conditions of Vitt, V1L (WRITE MODE) 
4 

V1tt=2.2V (ex. CS1), V1tt(CS1)=5Voo 

1 
V1L =a.av (ex. CS1), V1L(CS1)=5Voo 

I 

C-33 



•FUNCTION EXPLANATION 

•Register's Function Table 

Address of Registers and bit-content 

Add- Name of 
AS A2 Al AO ress Registers 03 

0 0 0 0 0 Sec 1 Ss 

1 0 0 0 I Sec 10 * 

2 0 0 1 0 Min 1 Mis 

3 0 0 1 1 Min 10 * 

4 0 1 0 0 Hou 1 Hs 

5 0 1 0 1 Hou 10 * 

6 0 1 1 0 Day 1 Os 

7 0 1 I 1 Day 10 * 

8 1 0 0 0 Mon 1 Mos 

9 1 0 0 1 Mon 10 * 

A 1 0 I 0 Yea 1 Ys 

B 1 0 1 I Yea 10 Yao 

c I 1 0 0 Wee * 

D I 1 0 1 Reg D 30sec 
ADJ 

E 1 I I 0 Reg E t1 

F 1 1 1 1 Reg F TEST 

Data 

02 DI DO 

S4 S2 S1 

S40 S20 S10 

Mi4 Mi2 Mi1 

Mi40 Mi20 Miio 

H4 H2 H1 

PM/AM H2o H10 

04 02 01 

* 020 010 

Mo4 Mo2 Mo1 

* * Mo10 

Y4 Y2 Y1 

Y40 Y20 Y10 

W4 W2 W1 
IRQ 

FLAG BUSY HOLD 

to IT% 
STND MASK 

24/12 STOP RESET 

Note 1) *bit : "H", "L" is writable but when read state "L" is valid only. 
Note 2) BUSY bit : Output only. 

Count 

0 to 9 

0 to 5 

Oto 9 

Oto 5 

0 to 9 
Oto 2 
or Oto! 

0 to 9 

Oto 3 

0 to 9 

Oto 1 

0 to 9 

0 to 9 

o to 6 

-
-

-

Note 3) IRQ FLAG : "H", "L" is writable but "L" is valid only, when read state "H" or "L" is valid. 

Data (=DO to D3) of counter-register (=address o to C) has BCD code. 

Comment 

I second register 

10 seconds register 

1 minute register 

10 minutes register 

1 hour register 

PM/ AM, 1 O hours register 

1 day register 

10 days register 

1 month register 

10 months register 

1 year register 

10 years register 

Week Register 

Control Register D 

Control Register E 

Control Register F 

SMC5242C has read pin (RD), write pin (WR), chip selects (CSO, CS1), address bus and data bus, therefore 

usage of this IC is similar to normal RAMs. 

Data bits of each register indicate the data as positive logic. 

PM/AM, ITRPT/STND, 24/12, these data bits have the following table format. 

PM/AM ITRPT/STND 24/12 

H PM ITRPT 24 

L AM STND 12 
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eFunctions of Registers (See Block Diagram and Register's Function Table) 

o Counter-Register 

The counter-register consists of a total of 13 registers with addresses from 0 to C. 

Functions of these Registers are timekeeping (seconds, minutes, hours) and calendar (days of month, 

months, years, days of week). 

Each counter uses BCD notation. The registers use positive logic for writing and reading on the data 

bus. 

1) Hou1 ·Hou10 Register (1 hour, 10 hours, PM/ AM register) 

These registers are used for counting hours, and are also used for operating the 12/24 hours format 

counting. The [24/12] use of Reg F (control register F) selects this operation. 

· 24-hour operation : O to 23 hours counting 

• 12-hour operation : AM12 to AM11 hours counting 

PM12 to PM11 hours counting 

2) Year Register and Leap Year Distinction 

This register is for counting years and distincting leap years automatically untill 2,099 A. D. 

·Example 80, 84, 88· · · · · · · .. · .. 00 are leap years 

3) Wee Register (Week Register) 

This counter is constructed with limits of O to 6. User can set the contents of the week-register related 

with days of week freely. 

• Setting Examples 

Sun. Mon. Tue. Wed. Thu. Fri. Sat. 

w, L H L H L H L 

W2 L L H H L L H 

W4 L L L L H H H 

o Control-Registers 

The addresses of these registers are D, E, F and these functions monitor the internal condition, such 

as the 30 seconds error adjustment. 

1) Reg D (Register D) 

a. HOLD, BUSY 

HOLD bit is used with BUSY bit when data is read from and written to control-register. 

BUSY is a status bit which indicate that carry is occurring or not to second-counter when HOLD 

bit is set to logical "H". 

BUSY bit is only used for reading. 

• Procedure for reading and writing data to counter or control register (except Reg. D) 

HOLD bit Status of BUSY bit WRITE, READ Register 

H inhibit carry occurring 
H setting 

L able carry not occurring• 

Note : • Carry occurring to second-counter during HOLD= H, it can be corrected once automatically 
when HOLD bit is set "L". Be careful! to set HOLD bit to "L" immediately after writing/reading 

operation. 
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b. IRQ FLAG 

This is the status bit which corresponds to the STD· P output. It is used to indicate that a request 

of the interrupt to the microprocessor is.occurring. 

• STD· P Output with IRQ FLAG (When IRQ FLAG is read) 

ITRPT /STND Mode STD·P Output IRQ FLAG Status 

H L H 
(Interrupt Mode) H (OPEN) L 

L L H (during 7. 8125ms) 
(Constant-Period) 
Output Mode H (OPEN) L 

Note. "L"' can be written to IRQ FLAG from outside and at this time 
STD·P output "H" (OPEN), "L" is same as upper table too. 

c. 30 sec ADJ. 

This bit is used for second adjusting. 

• When 30 sec ADJ bit is set to "H" 

Seconds=at 30 to 59 sec.······Occurring cary to minute, Seconds become 00 

Seconds=at 01 to 29 sec.······Not occurring carry to minute, Seconds become 00 

• Automatic Return of 30 sec ADJ bit 

After writing "H", this bit hold "H" during 76.3µs, then it will automatically return to "L". 

While holding "H", writing "L" and operating other registers is inhibited. 

2) Reg E (Register E) 
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a. MASK 

The MASK bit control the STD· P output 

• STD·P Output with MASK bit (When "H'', "L" is written to MASK bit) 

ITRPT /STND Mode MASK STD•P Output 

H H Not Become "L""· (Inhibit interrupt output) 

(Interrupt Mode) L Cancel MASK Operation 

L H Not Become "L"' (7.8125ms pulse not output) 
(Constant-Period) 
Output Mode L Cancel MASK Operation 

Note: In Interrupt mode and at IRQ FLAG=H (STD·P=L), if MASK is set to "H", STD·P will be 
"'H" while MASK=H. 
In Constant-Period Output mode, at IRQ FLAG=H (STD·P=L), if MASK is set to "H'', but 
STD. P will not be "H", moreover 7.8125ms pulse output. 

b. ITRPT /STND 

This bit is used for mode selection of the STD·P output. 

• STD·P output mode with ITRPT/STND bit 

ITRPT /STND Writing STD· P Output Mode 

H Interrupt mode 

L Constant-period output mode 

Note: Output period is selected by to, t, (Both mode). 

Remarks 

-

Pulse width : 7. 8125ms 



c. to, tl 

These bits select the output period from STD· P output terminal. 

• Selecting Period with to, tl 

Pulse width 

t1 to period periodical output mode interrupt mode 

L L 1/64 second 7 .8125ms depend on usage 

L H 1 second 7.8125ms depend on usage 

H L 1 minute 7 .8125ms depend on usage 

H H 1 hour 7 .8125ms depend on usage 

Note: Output-timing at 1 second, 1 minute or 1 hour period is carry occurring timing of its counter. 

3) Reg F (Register Fl 

a. REST 

Bit for reseting that reset divider counter from 256Hz to under a second. 

While "H", reseting is continual. When it is set to "L", reseting is canceled. 

If CS1 is "L", this REST bit will also be "L" automatically. 

b. STOP 

This bit inhibits the counting into the 8,192Hz divider stage and after. 

"H" write : STOP "L" write : restart 

c. 24/12 

"H" write : 24 hours Operation 

"L" write: 12 hours Operation (with AM, PM) 

Should a user changes this bit, then the data of the upper register from the hour counter will 

be interrupted, therefore, it will be necessary to rewrite. 

d. TEST 
Please convert this terminal to "L". 

•OSCILLATION CIRCUIT 

Use only a quartz crystal (32.768kHz, impedance: under 30k0) and connect crystal to OSC1, OSC2. 

In order to adjust frequency, Ca and Co are needed as shown in the following figure, and also setting the 

control register is needed as shown in the following table. 

Ca is used for regulating frequency. 

The STD·P termimal is used for monitor purposes. 

eCircuit Construction 
+5V rm 0.2µf 

Voo Note : If CG, Co are 

SMC5242 

R1. for monitor 
V;; 

GND 
Cc;, Co=Otol5pf 

too large, when 
power is on at a 
lower tempera­
ture, the oscil­
lation may be 
impossible. 

•Control-Register Setting for Adjusting Frequency 

03 D2 Dl DO 

Reg D L L - L 

Reg E t1 to L L 

Reg F L L L L 

to, t, select period. 
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•PACKAGE DIMENSIONS 

18 

0.898Ma1t 
(22.8Ma11.) 
0.890~0.004 
(22.6±o.1) 

10 

•EXAMPLE OF APPLICATION 
eusing CPU 8085 

Voo-~~----, 

18-pin DIP 

unit: inch 
(mm) 

Co 1----C~S~l--------------~----, 

Cc.Co 
Otol5pF 

SMC5242C 

D3 D2 Dl DO 

ALE 10/M SO Sl Al5-A8 AD3 AD2 ADI ADO RD WR 

CPU8085 

eUsing SMC84COOAC or Z80® 

Voo-.~~---~ 

Cc.Co 
OtolSpF 

Co 

Z80® is a trademark of Zilog. 
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D. GATE ARRAYS/STANDARD CEilS 
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•DESCRIPTION 

PF350-51 

SLA 1QOLseries 
CMOS LOW VOLTAGE GATE ARRAY 

eLow Voltage Operation· · 0.9V Min to 6.0V Max 
eCMOS 110 Compatible 

eGate Densities From 1,600 to 8,000 Gates 

The SLA100L series is a CMOS master slice, low voltage gate array fabricated using a low threshold process. 

It includes six models, with a gate capacity range of 1,600 to 8,000 gates. 

The low voltage design enables this series to operate from a single 1.5V or 3V battery. It is well suited for 

portable products and standard 5V applications. 

The SLA100L Series is also available with MSI cell libraries and can be designed with the same tools as 

the SLA6000 and SLA7000 series. 

•FEATURES 

eLow voltage operation .. ··························· ·0.9V Min (Operating voltage: 0.9 to 6.0V) 

esix models covering a gate capacity of 1,600 to 8,000 gates 

esuitable for portable product applications 

eshort turn-around time 

•SLA100L SERIES 

~ 
[] D 

SLA116L SLA122L SLA134L SLA149L SLA162L SLA180L 
r 

Gates (2·input NAND) 1. 632 2,232 3.432 4,900 6.210 8.000 

Technology SILICON GATE CMOS 2 LAYER METALLIZATION 

1/0 level CMOS 
--

Internal gate 8. 5ns (I. 5V Standard) 3. Ons (3. OV Standard) 

Delay time Input buffer 12. Ons (I. 5V Standard) 4. Ons (3. OV Standard) 

Output buffer 40. Ons ( 1 . 5V Standard) 14. Ons (3. OV Standard) CL=15pF 

For the SLA 1 OOL Series, the coefficient of delay is the typical value with Voo = 1.5V 
Coefficient of delay in the MSI cell library, multiplied by the maximum and minimum coefficients at the 

minimum and maximum operating voltages. For the applicable coefficient, contact us. 

Total ports for 1/0 70 82 104 128 150 170 

Total ports for Power/GND 
8 8 8 8 8 8 (Max) 

Output mode Normal, Open-drain, 3-state, Bi-directional 

D: Under development 
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•ABSOLUTE MAXIMUM RATINGS. (Vs~=OV) 
.: Param.eter. Symbol Ratings Unit 

Supply voltage Voo -0.3 to 6.5 v 
Input voltage V1 -0.3 to Voo+0.3 v 
Output voltage Vo -0.3 to Voo+0.3 v 
Storage temperature Ts!L -65 to 150 ·c 

•RECOMMENDED OPERATING CONDITIONS 
Parameter Symbol Conditions Min Typ Max Unit 

Supply voltage Voo I . 5 V (Standard) 1.35 1.50 1.65 v 
Voo 3V (Standard) 2.70 3.00 3.30 v 

Operating voltage Voo 0.90 - 6.00 v 
Operating temperature T~ 0 - 70 ·c 

•ELECTRICAL CHARACTERISTICS (Ta=O to 70'C) 

Parameter Symbol Conditions Min Typ Max Unit 

Supply current loo Stand-by, Voo= l.5V - - 2.0 µA 

loo Stand-by, Voo=3.0V - - 2.0 µA 

High level output voltage VoH Voo= 1.5V, IOH= -0.23mA 1.3 - - v 
VoH Voo=3.0V, IOH= -0.6mA 2.7 - - v 

Low level output voltage· VoL Voo= 1.5V, loL =0. 7mA - - 0.2 v 
VoL Voo=S.OV, loL=i .7mA - - 0.3 v 

High level input voltage V1H Voo= I .5V I. I - - v 
V1H Voo=3.0V 2.0 - - v 

Low level input voltage V1L Voo= 1.5V - - 0.4 v 
V1L Voo=3.0V - - 1.0 v 

Input leakage current lu -200 - 200 nA 

•PACKAGE UST 
Type Pin No. Package name SLAl16L SLAl22L SLAl34L .SLA149L SLAl62L SLA180L 

28pin C28 0 0 0 0 
Plastic DIP 40pin C40 0 0 0 0 

42pin C42 0 0 0 0 
Plastic shrink DIP 64pin S64 0 0 0 0 0 

44pin F44-2 0 0 0 
.. 60pin F&0-2 0 0 0 0 0 

60pin F60-5 0 0 0 0 0 
64pin F64-5 0 0 0 0 0 

Plastic QFP 80pin F80-5 0 0 0 0 0 
100pin FI00-5 0 0 0 0 
128pin F128-8 0 0 0 0 
144pin F144-8 0 0 
160pin F160-8 0 0 0 
89pin G89 0 0 0 0 

Plastic PGA 
132pin G132 0 0 0 0 0 
176pin G176 0 0 
208pin G208 0 
44pin J44 0 0 0 0 0 

PLCC 68pin J68 0 0 0 0 0 
84pin J84 0 0 0 
72pin P72 0 0 0 0 

Ceramic PGA 
132pin P132 0 0 0 0 0 
176pin P176 0 0 
208pin P208 0 

0: Available, 0: Under development 
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•PERFORMANCE CURVES 

•Output Current 

12 

(ns) 

120 

100 

J- 80 

60 

40 

20 

0 
0 

loL-VoL 

0.2 0.4 0.6 0.8 1.0 1.2 
(VJ 

Vo, 

!pd-CL 

20 40 60 80 100 120 

c, (pF) 

(Voo-VoH)-loH 

(V) 
12 ID OB ~6 ~4 ~2 

t,, lt-CL 

(ns) 
200>---+---t---+lZ~ t,--+-
180 1.5v 
160 !--+---+-+ /+----+----+-----! 

- 140r-----+-+-'--,_+--r---+----f 

::~~:==:~~=:==:==:=:::.,.~t-,-i_ 
80 .LJ _...r- 3.0V 

6ol{ ........-1 --r i'5v 
40 !?1--- t, 
20 '-"'I 3.0V 

D 20 40 60 

c, 
80 100 120 

(pF) 

•Delay Time, Power Dissipation 

(%) 

~~~ f-l---tt-1---}+T-a =-1+-5-·c_,Tr----+T-----1 
160C---t--Voo= 1.5V. t,,= 100 

140 
J12or---++-+--->--+--+---< 

100 1--+l~::s:-+--+-f--+--i 
801---+--"cl---t--+--t---i 

60 l--+--+"'<~c-+--1--+---t 

40r---r--r---r--.....rr---t--+---i 
2of---+-+---+--+--t-==i 
O>---+-+-~-~-~~ 

0 4 6 

Yoo 
(V) 

!pd- Ta 

(%) Voo=L~-3~V "T 
120f-Ta=25"C, T,,=100--t-

11 o >---+--+--+-+--i..LL-< 

J100 y 
90 y 

---! 
801---+-+---t--+--+---i 

- 20 0 20 40 60 80 
CC) 

Ta 

Measuring Circuit 

IN 

Measuring Circuit 

P-f 
(W/gate) 

JQ·4 

Ta=25'C 

io-s 

(l_ 10-6 

10- 7 

IO 
JO' 

f 

Vpp=Vco 
Ta=25 l"C) 

Voo=5.0V 

3.0 

1.5 
LO 

10' JO' 
(Hz) 

I 

D-3 



•GATE ARRAY DESIGN FLOW 

CUSTOMER 

D-4 

CONCEPTUAL 
DESIGN 

DEVELOP WORKING 
BREADBOARD 

MACROCELL 
CONVERSION 

SCHEMATIC 
CAPTURE 

SIMULATION 

SIMULATION 
APPROVAL 
(IFS-MOS DOES CAPTURE 
AND SIMULATION.) 

SAMPLE APPROVAL 

OR 

OR 

OR 

S-MOS 

MACROCELL 
CONVERSION 

SCHEMATIC 
CAPTURE 

SIMULATION 

RESIMULATION AND 
VERIFICATION 

AUTO-ROUTING 

RESIMULATION AND 
VERIFICATION 

P.G. TAPES, 
MASK MAKING, 
TEST PROGRAMS 

SAMPLE PRODUCTION 

PRODUCTION 



PF109-52 

SLA6000series 
CMOS HIGH SPEED GATE ARRAY 

•DESCRIPTION 

e2 Micron Dual Layer Metal 

ea Sizes 
eFast Design Cycle 

The SLA6000 series consists of a group of 8 CMOS Gate arrays with gate counts from 513 to 6,206 gates. The 

series is fabricated utilizing our 2 micron high speed CMOS silicon gate technology to achieve propagation delays 

of 1.8ns for the internal gates and 3ns-8ns for the 1/0 buffers. All 1/0 buffers are TTL and CMOS compatible 

which make this series an ideal choice for replacing existing discrete logic as well as for new designs. 

•FEATURES 
eHigh speed silicon gate CMOS technology 

eTTL and CMOS 1/0 compatible 

eHigh output drivercapability 

eGate densities from 513 to 6,206 gates 

"Hard" MSI macrocells for superior AC performance 

ecell libraries, software, and documentation available for IBM® PC compatibles with Future Net or OrCAD 

and Daisy and Mentor systems 

IBM® is a registered trade mark of International Business Machines. 

•SLA6000 

~ SLA6050 SLA6080 SLA6140 SLA6170 SLA6270 SLA6330 SLA6430 SLA6620 
r 

Gates (2-input NANO) 513 820 1,394 1,746 2,667 3,312 4, 342 6,206 

--1 

Technology SILICON GATE CMOS 2 LAYER METALLIZATION 

1/0 level TTL, CMOS 

•I 
Internal gate 1. 8ns (standard) 

* 1, *2 
Delay time Input buffer tPLH"" 3 ns, tPHL = 4 ns (standard) 

•2 
Output buffer tPLH"" 6 ns, tPHL = 8 ns (standard) CL =30pF 

Total ports for 1/0 48 60 74 82 100 110 126 154 
(Terminals only for 

( 6) ( 6) ( 6) ( 6) ( 6) ( 6) ( 6) ( 8) input port) 

Output mode Normal, Open-drain, 3-state, Bi-directional 

• 1 Typical fanout 2, 1 mm of interconnect 
• 2 Standard 1/0 cell 
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•ABSOLUTE MAXIMUM RATINGS (Vss=OV) 

Parameter Symbol Ratings Unit 

Supply Voltage Voo -0.3 to 7.0 v 
Input Voltage V1 -0.3 to Voo+0.3 v 
Output Voltage Vo -0.3 to Voo+0.3 v 
Storage Temperature Tstg -65 to 150 ·c 

•RECOMMENDED OPERATING CONDITIONS (Vss=OV) 

Parameter Symbol Conditions Min Typ Max Unit 

Supply Voltage Voo - 4.75 5.00 5.25 v 
Operating Temperature Topr - 0 - 70 ·c 

•ELECTRICAL CHARACTERISTICS (Voo=5V±5%, Vss=OV, Ta=O to 70.C) 

Parameter Symbol Conditions Min Typ Max Unit 

Supply Current loo Standby - 2 - µA 

High level output 
VoH 

Voo=4.75V 
2.4 - - v 

voltage loH=-6mA 

Low level output 
VoL 

Voo=4.75V - - 0.4 v 
voltage loL=6mA 

High level input voltage V1H Voo=5.25V 2.0 - - v 
Low level input voltage V1L Voo=4.75V - - 0.8 v 
Input leakage current lu - -I - I µA 

•PACKAGE LIST 

Type Pin No. Package name SLA6050 SLA6080 SLA6140 SLA6170 SLA6270 SLA6330 SLA6430 SLA6620 

14pin C14 0 0 
16pin C16 0 0 
!Spin CIB 0 0 

Plastic DIP 24pin C24 0 0 0 0 
28pin C28 0 0 0 0 0 
40pin C40 0 0 0 0 0 
42pin C42 0 0 0 0 0 
44pin F44-2 0 0 0 0 
46pin F46-5 0 0 0 0 0 0 0 

Plastic QFP 
60pin F60-2 0 0 0 0 0 0 
60pin F&0~5 0 0 0 0 0 0 0 
80pin FB0-5 0 0 0 0 0 

IOOpin FI00-5 0 0 0 0 
Ceramic QFP 148pin H148 0 0 0 

Plastic SOP 
24pin M24 0 0 0 
28pin M28-2 0 0 
28pin S28 0 

Shrink DIP 42pin S42 

64pin S64 0 0 0 

Ceramic 
64pin P64 0 0 0 0 

PGA 72pin P72 0 0 0 
l32pin P132 0 0 0 0 
44pin J44 0 0 0 0 0 0 0 

PLCC 68pin J68 0 0 0 0 0 0 
84pin J84 0 0 0 0 0 

0 : Available 
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•PERFORMANCE CURVES 
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PF320-52 

SLA 7000series 
CMOS HIGH SPEED GATE ARRAY 

ets Micron Dual Layer Metal 
e1 Sizes 
eFast Design Cycle 
eBipolar Speeds 

•DESCRIPTION 

The SLA7000 series consists of a group of 6 CMOS gate arrays with gate counts from 1,632 to 16,250 

gates. The series is fabricated utilizing our 1.5 micron high speed CMOS silicon gate technology to achieve 

propagation delays of 1.0ns for the internal gates. All 1/0 buffers are TTL and CMOS compatible which 

makes this series an ideal choice for replacing existing discrete logic as well as for new designs requiring 

very high speed and/or high gate counts. 

•FEATURES 

every high speed silicon gate CMOS technology 

eTTL and CMOS 1/0 compatible 

eHigh output drivercapability 

eGate densities from 1,632 to 16,250 gates 

e"Hard" MSI macrocells for superior AC performance 

ecell libraries, software, and documentation available for IBM® PC compatibles with Future Net or OrCAD 

and Daisy and Mentor systems 

•SLA7000 SERIES 

~ SLA7160 
r 

Gates (2-input NANO) 1, 632 

f--- I 

Technology 
~· 

1/0 level 

• 1 
Internal gate 

* 1. * 2 
Delay time Input buffer 

r--· •2 
Output buffer 

·-----, 

Total ports for 1/0 70 
f-- t-----

Total ports for Power/GND 
8 (Max) 

Output mode 

•I Typical fanout of 2, 1mm of interconnect. 
•2 Standard 1/0 cell. 
• 3 Sea of Gates (approx BK usable gates.) 

IBM® is a registered trade mark of International Business Machines. 

SLA7220 I SLA7340 SLA7490 SLA7620 SLA7800 JsLA790s•S 

I 

2,232 

I 
3,432 4,900 6,210 8,000 I 16,250 

I 
SILICON GATE CMOS 2 LAYER METALLIZATION 

TTL, CMOS 

1.0ns 
--

tPLH = 1 . 9ns, tPHL = 3. 4ns 

tPLH = 5. 5ns, tPHL = 4. 7ns, CL= 30pF 

·:· i-·:'f ·3~:~ 82 104 

8 8 

Normal, Open·drain, 3-state, Bi·directional 
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•ABSOLUTE MAXIMUM RATINGS (Vss=OV) 

Parameter Symbol Ratings Unit 
Supply voltage Voo -0.3 to 7.0 v 

~yoltage V1 -0. 3 to Voo + 0. 3 v 
Output voltage Vo -0.3 to Voo+0.3 v 
Storage temperature Tstg -65 to 150 oc 

•RECOMMENDED OPERATING CONDITIONS 

Parameter Symbol Conditions Min Typ Max Unit 
Supply voltage Voo - 4.75 5.00 5.25 v 
Operating temperature Topr - 0 - 70 oc 

•ELECTRICAL CHARACTERISTICS (Voo=5V±5%, Ta=O to 70°C) 

Parameter Symbol Conditions Min Typ Max Unit 
Supply current loo Standby - 2 - µA 

High level output voltage VoH 
Voo=4. 75V 

2.4 - - v loH= -6mA 

Low level output voltage Vol 
Voo=4.75V - - 0.4 v 
loL=6mA 

High level input voltage V1H Voo =5. 25V 2.0 - - v 
Low level input voltage V1L Voo=4.75V - - 0.8 v 
Input leakage current lu - -1 - 1 µA 

•PACKAGE TYPES 

Type Pin No. Package name SLA7160 SLA7220 SLA7340 SLA7490 SLA7620 SLA7800 SLA790S 
28pin C28 0 0 0 D 

Plastic DIP 40pin C40 0 0 D D 
42pin C42 D 0 0 D 

Plastic shrink DIP 64pin S64 0 0 0 0 0 
44pin F44-2 0 0 0 
60pin F60-2 D 0 0 0 0 
60pin F60-5 0 D 0 0 D 
64pin F64-5 D D D D D 

Plastic QFP 80pin F80-5 0 0 0 0 0 
100pin Fl00-5 0 0 0 0 
128pin F128-8 0 0 0 0 0 
144pin F144-8 0 0 0 
160pin F160-8 0 0 0 0 
89pin G89 D D D D 

Plastic PGA 
132pin G132 D D D D D D 
176pin G176 D D D 
208pin G208 D D 
44pin J44 D 0 Q-1 0 0 

PLCC 68pin J68 D 0 0 0 0 
84pin J84 0 0 0 0 
72pin P72 D 0 0 0 

Ceramic PGA 
132pin P132 D 0 0 0 0 0 
176pin P176 D D D 
208pin P208 D D 

0 : Available D: Under Development 

D-10 
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PF351-51 

SLA 700Bseries 
CMOS HIGH SPEED & HIGH OUTPUT GATE ARRAY 

eHigh Output Drive Capability 
eAdaptable to CMOS and STTL Applications 
eTTL and CMOS 1/0 Compatible 
eGate Densities from 800 to 2,400 Gates 

•DESCRIPTION 

The SLA700B series is a multi-pin, high output CMOS gate array, an enhanced version of the SLA7000 

series. The series is fabricated using our advanced 1.5 micron CMOS technology and can deliver up to 

24mm loL. 

•FEATURES 

eMultiple 1/0 pin configuration 

eHigh output drive capability (loL =24mA) 

every high speed operation (typical delay time: 1.0ns) 

eAdaptable to CMOS and STTL applications 

elibrary compatibility with our SLA7000 series 

ecell libraries, software, and documentation available for IBM® PC compatibles with Future Net or OrCAD 

and Daisy and Mentor systems 

IBM® is a registered trade mark of International Business Machines. 

•SLA700B SERIES 

~ SLA708B SLA715B SLA724B 
r 

Gates (2-input NANO) 
I 

825 1.500 L 2,482 

f-- ---t- ··----'------------------ ---· --
Technology SILICON GATE CMOS 2 LAYER METALLIZATION 

1/0 level TTL, CMOS 
!--------~---------

•I 
+-----------------------------------------

Internal gate 

*I, *2 
Delay time Input buffer 

•2 t----
Output buffer 

Total ports for 1/0 
I---

Total ports for Power/GND 
8 (Max) 

r-------
Output mode 

•I Typical fanout 2, Imm of interconnect 
• 2 Standard 1/0 cell 

84 

( 16) 

1.0ns 

tPLH = 1 . 9ns, tPHL = 3. 4ns 
- --------------j 

lPLH = 5. 5ns, tPHL = 4. 7ns CL =30pF 
-------1 

100 122 

8 ( 16) 8 ( 16) 

---j 

Normal, Open-drain, 3-state, Bi-directional 
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•ABSOLUTE MAXIMUM RATINGS (Vss=OV) 

Parameter Symbol Ratings Unit 

~pply voltage Voo -0.3 to 7.0 v 
Input voltage Vi -0.3 to Voo+0.3 v 
Output voltage Vo -0.3 to Voo+0.3 v 

!-----" 
-65 to 150 "C Storage temperature Tstg 

•RECOMMENDED OPERATING CONDITIONS 

Parameter Symbol Conditions Min Typ Max Unit 

Supply voltage Voo - 4.75 5.00 5.25 v 
Operating temperature Topr - 0 - 70 "C 

•ELECTRICAL CHARACTERISTICS (Voo=5V±5%, Ta=O to 70°C) 

Parameter Symbol Conditions Min Typ Max Unit 

Supply current loo Standby - 2 - µA 

High level output voltage VoH 
Voo=4.75V 

2.4 - - v loH= -24mA 

Low level output voltage Vol 
Voo=4.75V - - 0.4 v 
loL=24mA 

High level input voltage V1H Voo=5.25V 2.0 - - v 
~-. 

Low level input voltage V1L Voo=4.75V - - 0. 8 v 
Input leakage current lu - -1 - 1 µA 

•PACKAGE LIST 

Type Pin No. Package name SLA708B SLA715B SLA724B 

28pin C28 

Plastic DIP 40pin C40 

42pin C42 

Plastic shrink DIP 64pin S64 0 0 0 
44pin F44-2 

SO pin F60-2 

60pin F60-5 

64pin F64-5 

Plastic QFP 80pin FB0-5 0 0 0 
100pin FI00-5 0 0 0 
128pin F128-8 0 D 
144pin Ft44-8 D 
160pin F160-8 

89pin G89 D D D 

Plastic PGA 
132pin G132 D D D 
176pin Gl76 

208pin G208 

44pin J44 

PLCC 68pin J68 0 0 0 
84pin J84 0 0 0 
72pin P72 D D D 

132pin P132 0 0 0 
--------1 

Ceramic PGA 
t76pin P176 

208pin P208 

0: Available D: Under development 
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PF363-51 

SLA8QOOseries 
CMOS HIGH SPEED GATE ARRAY 

eHigh Speed Silicon Gate CMOS Technology 
eTTL and CMOS 1/0 Compatible 
eHigh Output Drive Capability 
eGate Densities From 5,304 to 38,550 Gates 

(Sea of Gates) 

•DESCRIPTION 

The SLABOOO series is a super-high-speed, densely-packaged master slice CMOS.gate array (sea of gates). 

The SLABOOO series comes in seven models. They can accommodate up to 16K usable gates to meet a 

variety of logical design requirements in special processor and controller applications. 

•FEATURES 

esuper-high speed: tpd (typ)=O.Bns/gate 

eHigh performance applicable to LSTTL application area 

e24mA (Max) current available with 3 1/0 cell in parallel 

e1nput cells and Bi-directional cells are provided with pull-up/pull-down resistor 

esRAM, ROM cells library are available 

eMega-cells capability 

eGate densities from 5,304 to 38,550 gates 

eActual ability for routing: 40 to 50% of total gates. 

•sLABOOO SERIES 

~ SLA827S SLA847S SLA872S 
r 

Gates (2·input NANO) 5,304 9,416 14, 336 

SLA890S SLA8B3S 

18,300 22,680 

SLA8FOS 

30, 000 

Technology SILICON GATE CMOS 2 LAYER METALLIZATION, SEA OF GATES 

1/0 level 

., 
Internal gate 

* 1. •2 
Delay time In put buffer 

•2 
Output buffer 

Total ports for 1/0 82 

Total ports for Power/GND 
4 

(Max) 

Output mode 

* 1 Typical fanout of 2, Imm of interconnect 
•2 Standard 110 cell. 

TTL, CMOS 

0.8ns (Typ) 

1 .4ns (Typ) 

3. 5ns (Typ) CL= 15pF 

108 136 152 168 194 

4 4 4 4 4 

Normal, Open·drain, 3·state, Bi·directional 

SLA8J3S 

38' 550 

222 

4 
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•ABSOLUTE MAXIMUM RATINGS (Vss=OV) 

Parameter Symbol Ratings Unit 

Supply voltage Voo -0.3 to 7.0 v 
Input voltage V1 -0.3 to Voo+0.3 v 
Output voltage Vo -0.3 to Voo+0.3 v 
Storage temperature Tsi -65 to 150 "C 

•RECOMMENDED OPERATING CONDITIONS 
Parameter Symbol Conditions Min Typ Max Unit 

Supply voltage Voo - 4.75 5.00 5.25 v 
Operating temperature Topr - 0 - 70 "C 

•ELECTRICAL CHARACTERISTICS (Voo=5V±5%, Ta=O to 70°C) 

Parameter Symbol Conditions Min Typ Max Unit 

Supply current loo Stand-by - 2 - µA 

High level output voltage VoH 
Voo=4.75V 

2.4 - - v 
loH= -6mA 

Low level output voltage Vol 
Voo=4. 75V - - 0.4 v 

loL=6mA 

High level input voltage V1H Voo=5.25V 2.0 - - v 
Low level input voltage V1L Voo=4. 75V - - 0.8 v 
Input leakage current lu - -1 - 1 µA 

•PACKAGE LIST 
Tte_e Pin No. Package Name SLA827S SLA847S SLA8725 SLA890S SLA8B3S SLA8FOS SLA8.J3S 

28pin C28 0 0 D 
Plastic DIP 4~n C40 0 D D 

4~n C42 0 0 D 
Plastic shrink DIP 6~n 564 0 0 0 0 0 

44pin F44-2 0 0 D D D 
6~n F60-2 D 0 0 0 0 
6~n F60-5 0 0 0 D D 
6~n F64-5 D D D D D 
B~n FB0-5 0 0 0 0 0 

Plastic QFP 10~n F100-5 0 0 0 0 0 D 
128pin Fl28-8 D D 0 0 D 
14~n Fl44-8 D D 0 0 0 
16~n Fl60-8 0 0 0 
19~n Fl96-9 D D D 
23~n F230-9 D D 
B~n G89 D D D D D 
13~n G132 D D D D D D 

Plastic PGA 17~n G176 D D D 
20~n G208 D D 
24~n G240 D D D 
4~n J44 0 0 0 0 0 

PLCC 68pin J68 0 0 0 0 0 
B~n J84 0 0 0 0 0 
13~n Jl32 D 
13~n P132 D 0 0 0 0 0 

Ceramic PGA 17~n P176 D D D 
20~n P208 D D 

0 : Available D : Under development 
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•PERFORMANCE CURVES 
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PF243-51 

SSC1000series 
CMOS STANDARD CELL 

eGate Densities Up To 12,000 Gates 
eA Large Cell Library 
eMinimal Delay Time Variance for 

Consistent Performance 
•DESCRIPTION 

The SSC1000 Standard Cell Series consists of 2Q basic master chips. A system utilizing up to 12,000 gates 

can be implemented on a single chip. 

This family is fabricated using our advanced 1.8 micron dual layer metal CMOS process which results in 

very low power and very high speed performance. 

The functions of the cell library are compatible with those of the SLA Gate Array Series and easy conversion 

from SLA6000 Series Gate Array design is possible. 

The minimal delay time variance between the internal cells simplifies the design stage, and allows the speed 

to be as high as the TTL74S Series. 

•FEATURES 

eusable for designs up to 12,000 gate complexity 

every high speed (Typical delay time: 1.4ns) 

ecell functions compatible with the SLA gate array series 

ecell functions correspond to TTL74 Series 

eMinimal delay time variance between cells 

e110 compatible with TTL or CMOS 

e110 high switching speed 

eHigh output drive 

eLow voltage operation at Voo=2.4V possible 

esRAM, ROM cells are available 

•ssc1000 SERIES 

:.,::::>- s:""" r 

Gates (2-input NANO) 

SSCIOIO to SSCl200 

12, 000 gates (Max) 

Technology SILICON GATE CMOS 2 LAYER METALLIZATION 

1/0 level TTL, CMOS 

Internal gate 1.4ns (2-input NANO F.0. =2, 1=2mm) 

Delay time Input buffer 3 to 4 ns (standard) 

Output buffer 4 to 6 ns CL= 30pF (standard) 

Total ports for 1/0 192 (Max) 

Input mode TTL, CMOS, Pull-up, Schmidt (Buffer & Inverter) 

Output mode 
Normal, Open-drain, 3-state, Bi-directional 

loL =4mA, 6mA, 14mA 

----j 
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•ABSOLUTE MAXIMUM RATINGS (Vss=OV, Ta =25'C) 

Parameter Symbol Ratings Unit 
Supply voltage Voo -0.3 to 7.0 v 
Input voltage V1 -0.3 to Voo+0.3 v 
Output voltage Vo -0.3 to Voo+0.3 v 
Output current/pin lo ±10* mA 
Power dissipation Po 250 mW 
Supply current loo/lss 50 mA 
Storage temperature Ts.!JL -65 to 150 ·c 

•RECOMMENDED OPERATING CONDITIONS 
*Apply 4mA, 6mA DRIVER 

Parameter Symbol 
TTL Input level CMOS Input level, Low voltage operating 

Unit 
Min Typ Max Min Typ Max Min Typ Max 

Supply voltage Voo 4.75 5.0 5.25 4.5 5.0 5.5 2.4 - 5.5 v 
Input yoltage V1 Vss - Voo Vss - Voo Vss - Voo v 
Operating temperature T~ 0 - 70 -20 - 80 -20 - 85 ·c 

•fMAx= 1MHz at low voltage operation 
•ELECTRICAL CHARACTERISTICS 

Parameter Symbol Conditions Min Typ Max Unit 
Supply current loos Standby - - 10 µA 
High level output voltage VoH loH=2, 4, 8mA* Voo=4.75V Voo-0.4 - - v 
Low level output voltage VoL loL =4. 6, 14mA* Voo=4. 75V - - Vss+0.4 v 
High level input voltage (TTL) V1H1 Voo=5.25V 2.0 - - v 
Low level input voltage (TTL) V1LJ Voo=4.75V - - 0.8 v 
High level input voltage (CMOS) V1H2 Voo=5.5V 3.5 - - v 
Low level input voltage (CMOS) V1L2 Voo=4.5V - - 1. 0 v 
Input leakage current I LI -1 - 1 µA 

•selective 
•PACKAGE LIST 

Series TJIJIIJJIIIlIIIJJlllll1Il!l!IJ 
PADS N ~1~1~1~1~1~7~1~1~1~1~T~l~J57~l~7~1~/~f~f ~/ Type Pins ame 

16 C16 0 0 
18 C18 0 0 

Plastic DIP 24 C24 0 0 0 0 D 0 0 0 0 0 
28 C28 0 0 0 0 
40 C40 0 0 D 0 0 0 0 
42 C42 0 D 0 0 
60 F60 0 0 0 0 D 0 0 0 0 0 0 
80 F80 0 0 0 0 0 0 0 D 0 0 0 

Plastic QFP 
100 Fl00-5 0 D D 0 0 0 0 
128 F128-8 0 D D D 0 D 0 
144 F144-8 D D D D D 0 D 0 
160 F160-8 0 0 0 D 0 

Plastic SOP 28 M28 0 0 0 0 0 0 0 
64 P64 D D D D D 
72 P72 D D 

PGA 88 P88 D D D D D 
96 P96 D D 

120 P120 D D 
132 P132 D D 
44 J44 0 0 0 0 0 0 0 0 0 0 0 0 0 

PLCC 68 J68 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
84 J84 0 0 0 0 0 0 0 0 0 0 0 

0 : Available D : Under development 
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•CHARACTERISTICS CURVES 

•Output Current 
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PF321-02 

SED1180F/SED1181F 
CMOS DOT MATRIX HIGH DUTY LCD DRIVER 

e64-bit High Voltage Resistant Output 

e1164 to 1/128 in Display Duty 

ecOMS High Voltage Resistant Process 

•DESCRIPTION 

The SED1180F and SED1181F are LCD Segment drivers which are used in conjunction with the SED1190F 

and SED1191F (LCD common drivers). 

They can drive a large dot-matrix LCD display with a duty ratio of 1/64 or higher. 

•FEATURES 

eDisplay duty ··········································1/64 to 1/128 

e64-bit high voltage resistant output, LCD driver (Segment driver) 

eRightward shift suitable for a 1/64-duty panel 

eAllows cascade-connection. Dasy-chain connection of enable pins can be used to minimize power 

consumption. (SED1180F only) 

ePower supply for the logic························ -5V±10% 

ecMOS high-voltage-resistant process·········25V (Max) 

esED1180F · ·· · · · · · · · · · · ·· · · · · · · · · · · ·· · · · · · · · ·· · ·· · · · · · ·4-bit bus data transfer 

eSED1181F ·············································Independent serial data input for each 32 segment 

ePackage················································80-pin QFP (plastic) 

•BLOCK DIAGRAM 

SED1180F 

0 1-----?.!'!1 _____ 31 

LCD Driver 32bit 

DO Level Shift 32bit 
Dl 
D2 Latch 32bit 
D3 

Shift Register 32bit 

Voltage Control 

El 
EO 

ECL Shift Register 32bit TEST 

Latch 32bit 
FR 

level Shift 32bit 
v,, 
Voo LCD Driver 
V2 
v, 
VssH 

32 33---- 5E0 -----63 

SED1181F 

DO 

LP 
XSCL 

DI 

FR 

Vss 
Voo 
v, 
v, 
v ... 
§ 5 

0 1-----SEG -31 -------

TT T 
LCD Driver 32bit h 
level Shift 32bit 

.---- Latch 32bit 

+--- Shift Register 32bit 

;::t Voltage Control l-
+-
+-

Shift Register 32bit 

Latch 32bit 

Level Shift 32bit 

LCD Driver 32bit 

JI ] 
32 33-------------63 

SEG 

I-

DOO 

DOI 
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•PIN DESCRIPTION 
SED1180F 

Pin Name Functions 

Outputs to Segment pins of LCD 
SEGO to 63 Output level changes at each latch 

pulse LP falling-edge. 

XSCL 
Shift clock for displayed data 
Falling-edge trigger 

LP Latch pulse for displayed data 
Falling-edge trigger 

FR LCD display frame signal 

El Enable input; enabled on "H"", disabled 
on ""L"" 

A clock pulse for propagation of enable 
ECL signals 

Falling-edge trigger 

Enable output 
EO In cascade connection, EO of nth driver 

is connected to El of (n +I )-th driver. 

DO to D3 4-bit display data input 

TEST Outputs shifted data input from D3 

Voo, Vss Power supply for the logic, 
Voo: OV (GND), Vss: -5.0V 

V2, Vs, VssH Power supply for driving LCD, 
Voo>V2>V3>VssH 

•PIN CONFIGURATION 

SED1180F 

No. NAME No. NAME No. NAME No. NAME 
I SEG27 21 SEG 7 41 SEG36 61 SEG56 
2 SEG26 22 SEG 6 42 SEG37 62 SEG57 
3 SEG25 23 SEG 5 43 SEG38 63 SEG58 
4 SEG24 24 SEG 4 44 SEGS9 64 SEG59 
5 SEG23 25 SEG 3 45 SEG40 65 SEG60 
6 SEG22 26 SEG 2 46 SEG41 66 SEG61 
7 SEG21 27 SEG I 47 SEG42 67 SEG62 
8 SEG20 28 SEG 0 48 SEG43 68 SEG63 
9 SEGl9 29 EO 49 SEG44 69 VssH 

10 SEGIB 30 D3 50 SEG45 70 V2 
II SEGl7 31 D2 51 SEG46 71 Vs 
12 SEG16 32 DI 52 SEG47 72 Vss 
13 SEGl5 33 DO 53 SEG48 73 Voo 
14 SEGl4 34 XSCL 54 SEG49 74 TEST 
15 SEG13 35 LP 55 SEG50 75 El 
16 SEGl2 36 FR 56 SEG51 76 ECL 
17 SEGll 37 SEG32 57 SEG52 77 SEG31 
18 SEGIO SB SEG33 58 SEG53 78 SEG30 
19 SEG 9 39 SEG34 59 SEG54 79 SEG29 
20 SEG 8 40 SEG35 60 SEG55 80 SEG28 

E-2 

SED1181F 

Pin Name Functions 

Outputs to Segment pins of LCD 
SEGO to 63 Output level changes at each latch 

pulse LP falling-edge 

XSCL 
Shift clock for displayed data 
Falling-edge trigger 

LP 
Latch pulse for displayed data 
Falling-edge trigger 

FR LCD display frame signal 

DOO 
Outputs serial display data input 
from DO. 

DOI 
Outputs serial display data input 
from DI. 

DO, Dl 
Input 2-bit serial display data (Data 
read at a XSCL falling-edge) 

Voo, Vss 
Power supply for the logic, 

Voo: OV (GND), Vss: -5. OV 

V2, Vs, VssH 
Power supply for driving LCD, 

Voo>V2>V1>VssH 

Note: 
D01: serial display data corresponds to SEGO to SEG31. 
D1 : serial display data corresponds to SEG32 to SEG63. 

SED1181F 

No. NAME No. NAME No. NAME No. NAME 
I SEG27 21 SEG 7 41 SEG36 61 SEG56 
2 SEG26 22 SEG 6 42 SEG37 62 SEG57 
3 SEG25 23 SEG 5 43 SEGSB 63 SEG58 
4 SEG24 24 SEG 4 44 SEG39 64 SEG59 
5 SEG23 25 SEG 3 45 SEG40 65 SEG60 
6 SEG22 26 SEG 2 46 SEG41 66 SEG61 
7 SEG21 27 SEG I 47 SEG42 67 SEG62 
8 SEG20 28 SEG 0 48 SEG43 68 SEG63 
9 SEG19 29 DOO 49 SEG44 69 VssH 

10 SEGIB 30 NC 50 SEG45 70 v, 
II SEGl7 31 NC 51 SEG46 71 v, 
12 SEG16 32 DI 52 SEG47 72 Vss 
13 SEGl5 33 DO 53 SEG48 73 Voo 
14 SEG14 34 XSCL 54 SEG49 74 DOI 
15 SEG13 35 LP 55 SEG50 75 NC 
16 SEGl2 36 FR 56 SEG51 76 NC 
17 SEGl1 37 SEG32 57 SEG52 77 SEG31 
18 SEGIO 38 SEG33 58 SEG53 78 SEG30 
19 SEG 9 39 SEG34 59 SEG54 79 SEG29 
20 SEG 8 40 SEG35 60 SEG55 80 SEG28 



•ABSOLUTE MAXIMUM RATINGS (Voo=OV) 

Parameter Symbol Ratings Unit 

Supply voltage (I) Vss -7.0 to 0.3 v 

Supply voltage (2) 
VssH 

-28.0 to 0.3 v 
V2, Vs 

Input voltage V1 Vss-0.3 to 0.3 v 
Operating temperature Topr -20 to 75 ·c 
Storage temperature Tstg -65 to 150 ·c 
Soldering temperature and time Tsol 260"C • I Os (at lead) -

•ELECTRICAL CHARACTERISTICS 
eoc Electrical Characteristics (Voo=OV, Vss=-5V±IO%, Ta=-20to75"C) 

Parameter Symbol Conditions Min Typ Max Unit 

Supply voltage (I) Vss -5.5 -5.0 -4.5 v 
V2 VssH - Yoo v 

Supply voltage (2) Vs VssH - Yoo v 
Recommended VssH -25.0 - -14.0 v 

VssH 
Operable VssH * -25.0 -5.0 v -

High level input voltage V1H 0. 2Vss - Voo+0.3 v 
Low level input voltage V1L Vss-0.3 - 0.8Vss v 
High level output voltage VoH loH= -0.6mA -0.4 - - v 
Low level output voltage VoL loL=0.6mA - - Vss+0.4 v 
Input leak current lu Ov~V1~Vss - 0.05 2.0 µA 

Output leak current ILO Ov~Vo~Vss 0.05 5.0 µA 
---i 

-

Shift clock XSCL - - 6.0 MHz 

Frame signal FR - 1/60 - s 

Input capacitance C1 Ta=25"C - 5.0 8.0 pF 

VssH= -20.0V - I. 9 2.9 
V0tt=Voo-0.5V 

VssH=-14.0V - 2.4 3.9 
Segment output Rsrn Va. =VSSH+0.5V kQ 

VssH= - 9.0V - 3.6 7.0 
on resistance SEG /bit 

VssH= - 5.0V - 11.5 500.0 

Quiescent current lo 
VssH= -25V, Vss= -5.5V - 0.05 30 µA 
V1=Voo 

FR cycle= Vss= -5.0V 
SEO 16.7ms V1H=Voo. V1L =Vss - 90 200 1180 ECL cycle= LP cycle= I 30µs 

Operating current 
lsso 

13µ5 XSCL= 1.5MHz µA for the logic (duty50%) 
SEO FR cycle= All data input reversed bit 

850 1200 1181 130µ5 by bit. -
(duty50%) All output pns are opened.. 

FR cycle= Vss=-4.5V,Vi=-4.0V 
SEO 16.7ms Vi=-16.0V, V.,=-W.OV - 40 80 1180 ECL cyde= V1H=Voo. V1L=Vss 

Operating current l3µs LP cycle= 130µs 

for LCD lssHo XSCL=l.5MHz µA 

SEO FR cycle= (duty50%) 
130µs All datainputreversedi;t - 70 100 1181 (duty50%) byJ;t. 

Alloutputpns are opened. 

*Operable VssH indicates its functionally operable range although the driver output ON resistance becomes higher than with 
recommended VssH. 
To determine the voltage, we recommend to test the driver with a liquid crystal panel. 
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eAC Electrical Characteristics (Voo=OV, Vss= -5.0V±10%, Ta= -20 to 75'C) 

Parameter Symbol Conditions Min Typ Max Unit 

Shift clock cycle tcLC 166 - - ns 

Shift clock "H" width twcLH 63 - - ns 

Shift clock "L" width twcLL 63 - - ns 

Data setup time tos 50 - - ns 

Data hold time toH 30 - - ns 

Enable clock "H" width twECH •3 100 - - ns 

Enable clock "L" width twECL •3 100 - - ns 

Enable data setup time tms •3 50 - - ns 

Enable data hold time tmH •3 20 - - ns 

Enable clock delay time trnR •3 -10 - - ns 

Enable clock setup time tEcs •3 70 - - ns 

Latch pulse "H" width twLPH •I 110 - - ns 

Latch pulse "L" width twLPL 220 - - ns 

Latch timing tLT 100 - - ns 

Latch hold time tLH 0 - - ns 

Latch pulse data setup time tLoS •2, •3 140 - - ns 

La!ch pulse data hold time tLDH •2, •3 50 - - ns 

Permissible frame signal delay toFR -500 - 500 ns 

Input signal rise time tr - - •4 
Input signal fall time t1 - - •4 
Enable output delay tpo •3 20 - 150 ns 

Serial data output delay tpo 20 - 150 ns 

*I twLPH=160ns (Min) when LP is used as El data. •3 Applicable to SED1180F only. 
•2 tw~•H=250ns (Min) when EO output is reset with LP. (tr=tf=25ns) •4 tr, tf<(tcLc-lwcui-tv.cu)/2, where tr, tf~50ns. 

•Timing Chart 
SEDllBOF 

FR 

LP 

FR 

LP 
El 

ECL 
XSCL 

EO 
•ill to GD of DO to 03 indicate 

SED1180F cascade numbers. 
•On the screen, 03 is to the left and DO is to the right. 

FR ----~-- V1H"'0.2XVss 

LP 

El 

ECL 

XSCL 

EO 

E-4 

V1L =0.8XVss 

•1 Used when ED 
is reset with LP 

SED1181F 

FR 
LP 

FR 

LP 
XSCL 

DO, Dl 

5 61 62 63 64 1 2 3 

\\.-•--·\\~ 

3 31 32 33 34 n·l n 1 

1---1~\l·-·l\ILrlIL 

000-001:::- _::::::::::_-:::x::rrrr:JJ.:~=:~~ 

FR 

LP 

XSCL 

DO-Dl 

V1H=0.2 XVss 
V1L =0.BXVss 
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eSEG Output Signal Timing Characteristics 

\ VIL 
LP 

FR ) 
tLPSD 

SEG out 

V1H 
VIL 

) 

V1H=0.2 Vss 

VIL =0.8 Vss 

tFRSO 

Voo. V2 
Vn-0.5V 
Vn+0.5V 

Vn : Voo. V2, V3, YssH 

(Voo=OV, Vss=-5V±l0%, Ta=-20to75°C) 

Parameter Symbol Conditions Min Typ Max 

LP-SEG output delay time tLPSD VssH=-14.0 to -25.0V - - 4.5 

FR-SEG output delay time tFRSD CL= IOOpF 

•PACKAGE DIMENSIONS 

8~! U1~ 3 0-12' 

2.6 

unit: mm 

- - 4.5 

•Drawing is applicable to SED1180FoAISED1181Foe. 
•SED1180FsAISED1181FSA are 2.7mm thick. 

Unit 

µs 

µs 
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•EXAMPLE OF APPLICATION 

SED1180F 

SED1181F 

E-6 

(64 x 640 dot, 1/64 duty, 1/9 bias) 

YSCL 
DIN 
YDIS---.== 
Vss 

Voo 

V1 

V2 

FR 

LP 
ECL, XSCL 

DO-D3 

LCD PANEL 

COM 
64 x 640 Full Dot Graphic Display 

SEG 

---------\---~-~--~--\----~--

* 1 Use to protect against excessive current. 
*2 Use at least one bypass capacitor (O.OlµF) 

Near Vss and VssH of each driver LSI to improve noise immunity. 

(128x480 dot, 1/64 duty, 1/9 bias) 

XSCL -------Hl--~j'---•-H----Hl----~~i---.-jl--~11--~ 
LP 
FR 
>02 
>DO 

>DI 
>D3 

Yl : SEO! 191F 
Xl-Xl2: SED1181F 

* 1. Include As protection against excessive current. 
• 2 Use at least one bypass capacitor (0.0lµF) 

Near Vss and VssH of each driver LSI. to improve noise immunity. 



PF322-02 

SED1190F /SED1191F 
CMOS DOT MATRIX HIGH DUTY LCD DRIVER 

es4-bit High Voltage Resistant Output 

e11s4 to 1/128 in Display Duty 

ecMOS High Voltage Resistant Process 

•DESCRIPTION 

The SED1190F and SED1191F are LCD Common drivers which are used in conjunction with SED1180F and 

SED1181F (LCD Segment drivers). 

They can drive a large dot-matrix LCD display with a duty ratio of 1/64 or higher. 

•FEATURES 
eDisplay duty .......................................... 1164 to 1/128 

eProvides inhibit function for instantaneous display blanking 

e64-bit high-voltage resistant output, LCD driver (Common driver) 

eRightward shift suitable for a 1/64-duty LCD panel 

ecascade-connection makes high duty drive possible 

ePower supply for the logic ....................... ·-5V±10% 

ecMOS high-voltage-resistant process ......... 25V (Max) 

econnectable to a general purpose LCD controller (SED1191F only) 

eProvides for data read and data shift by a single clock 
ePackage ................................................ 80-pin QFP (plastic) 

•BLOCK DIAGRAM 

SEDl190F SED1191F 

COMO----- --- - - - - - COM31 COMO-------------- COM31 
--~-----------------~--- ~-----<>- ~---~ 

LAT 

DI 

YSCL"------'-'" 
FR<>----­
INHO---~ 
~ ____ _,,_ ________________ ,;.__ __ _ 

COM32------------COM63 

DO 

DI 32bit 

Voo 

v" v, 
v, 

.VssH 

YSCL 
FR 
INH 
~----4--·- - - --- -

COM32------------- COM63 
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•PIN DESCRIPTION 
SEDll90F 

Pin Name Functions 

Outputs to Common pins of LCD 
COMO to 63 Output level changes at each shift 

clock YSCL falling-edge. 

The latch pulse input for the shift 
LAT data DI is pulled up internally. 

Normally used in the opened state. 

YSCL 
Serial data shift clock, Falling edge 
trigger 

FR LCD display frame signal 

DI Serial shift data input 

A control signal which turns all Common 
INH outputs to a non-selectable waveform. 

"L" active 

Serial shift data output 
DO Outputs serial data at shift clock 

falling-edge. 

Voo, Vss 
Power supply for the logic, 
Voo: OV, Vss: -5.0V 

V1, V4, VssH 
Power supply for driving LCD, 

Voo>V1>V•>VssH 

•PIN CONFIGURATION 

SEDll90F 
No. NAME No. NAME No. NAME No. NAME 

1 COM31 21 COM11 41 COM40 61 COM60 
2 COM30 22 COM10 42 COM41 62 COM61 
3 COM29 23 COM 9 43 COM42 63 COM62 
4 COM28 24 COM 8 44 COM43 64 COM63 
5 COM27 25 COM 7 45 COM44 65 DO 
6 COM26 26 COM 6 46 COM45 66 VssH 
7 COM25 27 COM 5 47 COM46 67 v, 
8 COM24 28 COM 4 48 COM47 68 NC 
9 COM23 29 COM 3 49 COM48 69 NC 

10 COM22 30 COM 2 50 COM49 70 NC 
11 COM21 31 COM I 51 COM50 71 NC 
12 COM20 32 COM 0 52 COM51 72 V1 
13 COMl9 33 COM32 53 COM52 73 Vss 
14 COM18 34 COM33 54 COM53 74 Voo 
15 COMl7 35 COM34 55 COM54 75 NC 
16 COMl6 36 COM35 56 COM55 76 DI 
17 COM15 37 COM36 57 COM56 77 LAT 
18 COM14 38 COM37 58 COM57 78 INH 
19 COM13 39 COM38 59 COM58 79 FR 
20 COMl2 40 COM39 60 COM59 80 YSCL 
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SEDll91F 

Pin Name Functions 

Outputs to Common pins of LCD 
COMO to 63 Output level changes at each shift 

clock YSCL falling-edge. 

YSCL 
Serial data shift clock, Falling edge 
trigger 

FR LCD display frame signal 

DI 
Serial shift data input 
Reads data at each YSCL rising edge. 

A control signal which turns all common 
INH outputs to a non-selectable waveform. 

"L" active 

Serial shift data output 
DO Outputs serial data in sync with shift 

clock falling-edge. 

Voo, Vss 
Power supply for the logic, 
Voo: OV, Vss: -5.0V 

V1, V4, VssH 
Power supply for driving LCD, 

Voo>V1>V•>VssH 

SEDll91F 
No. NAME No. NAME No. NAME No. NAME 

I COM31 21 COM11 41 COM40 61 COM60 
2 COM30 22 COMIO 42 COM41 62 COM61 
3 COM29 23 COM 9 43 COM42 63 COM62 
4 COM28 24 COM 8 44 COM43 64 COM63 
5 COM27 25 COM 7 45 COM44 65 DO 
6 COM26 26 COM 6 46 COM45 66 VssH 
7 COM25 27 COM 5 47 COM46 67 v. 
8 COM24 28 COM 4 48 COM47 68 NC 
9 COM23 29 COM 3 49 COM48 69 NC 

10 COM22 30 COM 2 50 COM49 70 NC 
11 COM21 31 COM 1 51 COM50 71 NC 
12 COM20 32 COM 0 52 COM51 72 V1 
13 COM19 33 COM32 53 COM52 73 Vss 
14 COM18 34 COM33 54 COM53 74 Voo 
15 COMl7 35 COM34 55 COM54 75 NC 
16 COMl6 36 COM35 56 COM55 76 DI 
17 COM15 37 COM36 57 COM56 77 YSCL 
18 COMl4 38 COM37 58 COM57 78 INH 
19 COMl3 39 COM38 59 COM58 79 FR 
20 COM12 40 COM39 60 COM59 80 NC 



•ABSOLUTE MAXIMUM RATINGS (Voo=OV) 

Parameter Symbol Ratings Unit 

Supply voltage (I) Vss -7.0 to 0.3 v 

Supply voltage (2) 
VssH 

V1, V4 
-28.0 to 0.3 v 

Input voltage V1 Vss-0.3 to 0.3 v 
Operating temperature Topr -20 to 75 ·c 
Storage temperature Tstg -65 to 150 ·c 
Soldering temperature and time Tsol 260°C • I Os (at lead) -

•ELECTRICAL CHARACTERISTICS 

eoc Electrical Characteristics (Voo=OV, Vss= -5V± 10%, Ta= -20 to 75°C) 

Parameter Symbol Conditions Min Typ Max Unit 

Supply voltage (I) Vss -5.5 -5.0 -4.5 v 
V1 VssH - Voo v 
V4 VssH - Voo v 

Supply voltage (2) 
Recommended VssH -25.0 - -14.0 v 

VssH 
Operable VssH • -25.0 -5.0 v -

High level input voltage V1H 0.2Vss - Voo+0.3 v 
Low level input voltage V1L Vss-0.3 - 0.8Vss v 
High level output voltage VoH loH= -0.6mA -0.4 - - v 
Low level output voltage VoL loL = 0.6mA - - Vss+0.4 v 
Input leak current lu Ov;;;;;V1;;;;;Vss - 0.05 2.0 µA 
Output leak current ILO Ov;;;;;Vo;;;;;Vss - 0.05 5.0 µA 

Shift clock YSCL - - 2.5 MHz 
Frame signal FR - 1/60 - s 
Input capacitance C1 Ta=25°C - 5.0 8.0 pF 

VssH= -20.0V - 0.8 1.0 

Common output 
VoH=Voo-0.5V 

VssH= -14.0V - 0.9 I. 3 
RcoM VOL =VssH-0.5V kQ 

on resistance VssH= - 9.0V - I. 3 2.0 
COM/bit 

VssH= - 5.0V 3.0 30.0 -

SEO VssH= Vss= -5.5V 
Quiescent current IQ 

1190 -25.0V - 0.05 30 µA SEO VssH= V1=Voo 1191 -25.0V 

FR cycle= Vss= -5.0V 
SEO V1H=Voo, V1L=Vss - 3.0 8.0 1190 16.7ms 

Operating current YSCL cycle= 130µs· 

for the logic 
lsso (duty 50~) µA 

SEO FR cycle= n· oJpL ruin llminls 
1191 130µs areopoiedaleVf!Ydalamput - 850 1200 

ofl/121duty. 
Vss=-4.5V, V1= -2.0V 

SEO FRWi~ v,=-1s.ov. v..,= -20.ov - 3.0 8.0 1190 
Operating current YSCL cycle= I 30µs 

for LCD lssHo (duty 50%) µA 
SEO FR cycle= An'H" IMfltruixtllminls 

70 100 1191 130µs areopoiedal""Ydatainput -

ofl/!21duty. 
Pull up MOS current 

-Ip Yss= -5.0V, V1L = -5.0V 
10.0 25.0 50.0 µA 

(applicable to SEDll90 only) Applicable to LAT input terminals 

• Operable VssH indicates its functionally operable range although the driver output on resistance becomes higher than 
with recommended VssH. 
To determine the voltage, we recommend to test the driver with a liquid crystal panel. 
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eAC Electrical Characteristics (Voo=OV, Vss= -5V±10%, Ta= -20 to 75°C) 

Parameter Symbol Conditions Min 

Latch pulse cycle time tcvL 400 

Latch pulse "H" width•l twLTH 180 

Latch pulse "L" width• 1 twLTL 180 

Shift lock cycle time tcvc 400 

Shift lock "H" width twcLH 110 

Shift lock "L" width twcLL 110(240) 

Data setup time tos 100(70) 

Data hold time toH 30 

Data shift timing• 1 tsr 0 

Data shift hold time• I tsrH 125 

Permissible frame signal delay torR -500 

luput signal rise time t, -

Input signal fall time t, -

Data output delay time tpo CL=15pF 30 

• 1 Applicable to SED1190F only. Values in parenthesis are for SED1191F. 
•2 tr, tl=(tcvL -twLH-twm/2, where tr, tf;;>50ns. 

eTiming Chart 

SED1190F 

FR 

DI 

YSCL 

LAT 

YSCL 

FR 

DO 

E-10 

Screen single-line period time 

For normal use 
(LAT=open) 

For change of DI input timing 
through LAT signal 

V1H=0.2Vss 

V1l=0.8Vss 

SED1191F 

FR 

YSCL 

DI 

00 

* O:COMdotdata 
•63:C0Mdotdata 

Y1t1=0.2Yss 
V1t=0.8Yss 

YSCL 

DI 

FR 

DO 

Typ 
-

-

-

-

-
-

-

-

-

-

0 

-
-

-

·~· 

Max 

-
-

-

-
-

-

-

-

-

-

500 

•2 
•2 

170 

Ta,,,-20 to 75'C 
Voo=OV 

Vss"'-5.0V±10% 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 



ecoM Output Signal Timing Characteristics 

YSCL 

FR 

COM out 

V1H=0.2Vss 

V1L =0.8Vss 

't:==-tc-Lc_o _____ _ 

Voo. V1 

Vi. V4, VssH 

Vn: Voo. Vi. V4, VssH 

(Voo=OV, Vss= -5V± 10%, Ta= -20 to 75°C) 

Parameter Symbol Conditions Min Typ Max 
- -YSCL-COM output delay time tcLCD 3.0 

RF-COM output delay time 
VssH=-14.0 to -25.0V 

3.0 tFRcO 
INH-COM output delay time t1HCD 

CL= 100pF 

•PACKAGE DIMENSIONS 

8~-! 
d 0 

~ -l-r:1mtmwnm---.rni-mm-~n~;;; 
3 0-12' 

2.6 

unit: mm 

- -

- - 3.0 

*Drawing is applicable to SED1190FoAISED1191Foe. 
•SED1190FSAISED1191Fse are 2.7mm thick. 

Unit 

µS 

µs 

µS 

E-11 

I 



•EXAMPLE OF APPLICATION 

SEDll90F 

SED1191F 

E-12 

""' YD 

XO! 
XD3 

v .. 
Voo 

v,~ 

(64 x 640 dots, 1/64 duty, 1/9 bias) 

YSCL 
DIN 
YDIS---.== 
Vss 

Voo 

V1 

V2 

V3 

v. 

FR 

LP 
ECL,XSCL 

D0-03 

LCD PANEL 

COM 
64 x 640 Full Dot Graphic Display 

SEG 
~ "' ----~--- ---~ 

________ __,___~--+--~----,.---~--

* 1 ~se to protect against excessive current. 
•2 Use at least one bypass capacitor (0.0lµF) near Vss and 

VssH of each driver LSI to improve noise immunity. 

(128X480 dots, 1/64 duty, 1/9 bias) 

v. 

YI : SED1191F 
Xl-X12: SED1181F 

* I Use to protect against excessive current. 
•2 Use at least one bypass capacitor (O.OlµF) near Vss and 

VssH of each driver LSI to improve noise immunity. 



PF364-01 

SED1600F 
CMOS DOT MATRIX HIGH DUTY LCD DRIVER 

eso-bit High Voltage Resistant Output 

e11100 to 1/300 in Display Duty 

ecMOS High Voltage Resistant Process 

•DESCRIPTION 
The SED1600F is an 80 output segment (column) driver, used to driver large-capacity dot matrix LCD panels 
with a duty ratio of 1/300 (from 1/100). It is used in conjunction with the SED1610F or SED1630F common (row) 
drivers. The SED1600F has a wide range of drive voltages. The maximum voltage VO is isolated from Voo to 
enable the application of any external LCD driving bias voltage from outside to the SED1600F. These unique 
features enable the SED1600F to operate with a wide variety of LCD panels. The SED1600F requires no 
enable signal to implement an enable chain technology which provides low power dissipation. This offers 
simpler interface with the LCD controller SED1330F/SED1341F or a microprocessor. 

•FEATURES 
eso LCD driving outputs 
ernsplay capacity' .................................... 640X200X3 dots when combined with SED1610F (SED1630F) 
ewide range of LCD driving voltages ......... 12 to 28V 

(Absolute maximum voltage ......... 30V) 
eHigh-speed, low-power data transfer by 4-bit bus enable chain technology 

Shift clock· ..... · ··6MHz 'Max 
eEnable auto-transfer function to allow cascade connection and low power dissipation (requiring no 

enable signal to be furnished by a controller) 
eoutput shift direction pin selectable 
eAbility to adjust offset bias of LCD source from Voo 
ePower supply for the logic·· ...................... -5V±10% 
esi gate CMOS process 
ePackage· ............. · .. · ........... · ··· · ....... · ...... 100-pin QFP (plastic) 

•BLOCK DIAGRAM 

Voo 
Vss 

VO 
V2 
V3 
V5 

FR 

LP 

DO 
DI 
D2 
D3 

SHL 

EIOI 
El02 

§ffi~ -----------§ 
(/)(/)(/) U'J 

LCD Driver 

80 bit 

Level Shifter 
80 bit 
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.PIN CONFIGURATION 

* NC: No Connection' 

•PIN DESCRIPTION 

Pin name 1/0 Functions 

SEGO to SEG79 0 LCD driving segment (column) outputs. 

Each output changes at the falling edge of LP. 

DO to DS I Display data inputs. 

XSCL I Shift clock of display data (falling ed~e trigger). 

LP I Latch pulse of display data (falling edge trigger). 

EIOI, E102 1/0 Enable 1/0, which is controlled by SHL input. Output is reset by LP, and auto-

matically falls when 80 bits of data are taken in. 

SHL I Shift direction selection and EIO pin 1/0 control. 

When data {a, b, c, d) {e, f, g, h)"""(W, x, y, z) are input to pins (D3, D2, DI, 

DO) respectively, the following relation is established between the data and 

segment outputs:. 

SHL 
SEG EIO 

79 78 77 76 75 74 73 72 ...... 3 2 1 0 1 2 
L a b c d e f g h ...... w x y z Output Input 

H z y x w v u t s ...... d c b· a Input Output 

FR I AC signal of LCD driving outputs. 

Voo. Vss Power Logic circuit power. Voo: OV (GND) 

supplies Vss: -5.0V 

VO, V2, VS, V5 Power LCD driving power. V5: -12 to -28V 

supplies Voo;,;;vo;,;;v2>vs;,;;v5 
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•ABSOLUTE MAXIMUM RATINGS 

Parameter Symbol Ratings 

Supply voltage (I) Vss -7 .0 to +0.3 

Supply voltage (2) V5 -30.0 to +0.3 

Supply voltage (2) VO,V2,V3* V5-0.3 to +0.3 

Input voltage (1) V1 Vss-0.3 to +0.3 

Output voltage (1) Vo Vss-0.3 to +0.3 

Output current (I) lo 20 

Output current (2) losrn 20 

Allowable power dissipation Po 300 

Operating temperature Tapr -20to +75 

Storage temperature Tstg -65 to + 150 

Soldering temperature·time Tsol 260°C, I Os (at lead) 
•VO, V2 and V3 must always satisfy the condition: Voo~VO~V2~V3~V5. 

•ELECTRICAL CHARACTERISTICS 
eoc Electrical Characteristics 

(Voo=OV) 

Unit 

v 

v 

v 

v 

v 

mA 

mA 

mW 
oc 
oc 
-

(Unless otherwise specified, Voo=VO=OV, Vss= -5.0V±10%, and Ta= -20 to 75°C) 

Parameter Symbol Conditions Pin Min Typ Max Unit 

Operating voltage (I) Vss Vss -5.5 -5.0 -4.5 v 

Recommended operating voltage 
V5 V5 -28.0 - -12.0 

v Minimum operating voltage -8.0 

Operating voltage (2) - Recomended value VO -2.5 - 0 v 

Operating voltage (3) V2 Recomended value V2 3/9•V5 - VO v 

Operating voltage (4) V3 Recomended value V3 V5 - 6/9-V5 v 

"H" input voltage V1H EIOl,EI02.XSCL, 0.2Vss - - v 

"'L'' input voltage V1L LP,00 to 03,FR,SHL - - 0.8Vss v 

"H" output voltage VoH loH= -0.6mA -0.4 - - v 

"L" output voltage Vol loL=0.6mA 
EIOI, EI02 

Vss+0.4 v - -

lu Vss:;;,v1:;;,ov 
DO to D3,XSCL, - - 2.0 µA 

Input leakage current LP,SHL,FR 

lwo Vss:;;,v1:;;,ov EIOI, E102 - - 5.0 µA 

Stand-by current loos 
V5= -12.0 to -28.0V 

Yoo - - 25 µA 
V1H=Voo. V1L=Vss 

-20.0V - 1.5 3.5 

Output resistance Rsrn IAVonl =0.5V V5 -14.0V 
SEGO to 

2.0 4.5 kQ SEG79 
-

-8.0V - 3.0 8.0 

Vss= -5.0V, V1H=Voo, 
V1L =Vss, fxscL =I. 92MHz 

Current dissipation (I) lsso1 fLp= 12kHz, Frame period=60Hz Vss - 120 500 µA 
Input data: Inverted bit by bit 

No-load 

Vss= -5.0V, V2= -4.0V 

Current dissipation (2) lsso2 
V3= -16.0V, V5= -20.0V V5 - 20 100 µA 
All other conditions are 
same as lss01-

C1 
DO to D3,XSCL, - - 8.0 pF 

Input capacitance Ta =25°C LP,FR,SHL 

C110 EIOI, EI02 - - 15.0 pF 
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eAC Electrical Characteristics (Vss= -5.0± 10%, Ta= -20 to 75°C) 

Parameter Symbol Conditions Min Typ Max Unit 

XSCL period tccL tr, tr~ IOns 166 - - ns 

XSCL "H" pulse width twcLH 70 - - ns 

XSCL "L" pulse width twcLL 70 - - ns 

Data setup time tos 60 - - ns 

Data hold time toH 40 - - ns 

XSCL·rise to LP·rise time tLO 0 - - ns 

XSCL-fall to LP·fall time tsL 70 - - ns 

LP·rise to XSCL·rise time tLs 70 - - ns 

LP·fall to XSCL-fall time tLH 70 - - ns 

LP "H" pulse width twLPH 70 - - ns 

LP "L" pulse width twLPL 230 - - ns 

Alloable FR delay time toFR -500 - 500 ns 

Enable "H" setup time tsuEIH 40 - - ns 

Enable "H" hold time thEIH 0 - - ns 

Enable "L"' setup time tsuEIL 0 - - ns 

Enable "L" hold time thEIL 0 - - ns 

Input signal rise time tr - - 50* ns 

Input signal fall time tr - - 50* ns 

•The specifications for t, and tr are provided to prevent a malfunction which may occur when noise is mixed with a slow­
down signal. To assure high-speed XSCL, both t, and t1 must satisfy the following relation: 

t t < tccL - (twcL.H + twcu.) 
r, f 2 

eTiming Chart 
o Input Timing 

E-16 

FR 

EID output® 

CD through @ each show a cascade number of the driver. 

FR 

LP 

XSCL 

DO to 03 

EIOI 
E102 

V1H=0.2 Vss 
V1t ""0.8 Vss 



o Output Timing 

FR 

LP 

XSCL 

EIOI 
E102 

V1H=0.2Vss 
V1L = 0.8Vss 

SEG output ----------~X~~~~~+=8~~-------~ 
Vn =VO, V2, V3, V5 

(Vss= -5.0±10%, Ta= -20 to 75°C) 

Parameter Symbol 

(LP-rise to disable) time tpdEOLLP 
(XSCL-fall to disable) time tp<1EOLCL 
(XSCL-fall to enable) time tpdEOHCL 
(LP-fall to SEG output) time tpdSLP 
(FR to SEG output) delay time tpdSFR 

•PACKAGE DIMENSIONS 

/Fl00-51 

80 

I 
::;-

" ~ 
8 

Conditions 

XSCL="L"J 

LP= ''H" ] CL=15pF 

V5= -12.0 to -28.0V 
CL= IOOpF 

1.008 ±0.016 
(25.6±0.4) 

0.787±0.004 
(2Qot0.l) 

51 

Min 

-
-

-

-
-

0.110 
(2.8) 

Typ 

-
-
-
-
-

Max 

70 

70 

100 

4.5 

4.5 

100-pin QFP 

unit : inch 
(mm) 

Unit 

ns 

ns 

ns 

µs 

µs 
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•EXAMPLE OF APPLICATION (SED1600FAA) 

for 200 x 640 DOT MATRIX LCD 

r------------, 
I I 
I 
I 

LP 

I YD I 
I r------...J 

I 
I 

s I Vss I I 
200X640 DOT MATRIX 

I .q- I Voo I "' c I 
I I 

LCD PANEL 

I UJ I VO 
I (/) 

I 
I ...: I 0 VI I "' I 
I ~ I 

V2 
0 I 
UJ I 
~ I V3 
et: I UJ 
-' I V4 
-' 
0 6 
et: V5 
I-z 
8 1 VssH 6 

'-------., . 
WF 
XSCL 
XOO to X03 

I 4 
__________ _J 

*Be sure to connect a current limitter resistor. Also, connect decoupling capacitors (0.010F) near pins Vss 

and VS of each LSI for noise protection. 
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PF365-01 

SED1610F 
CMOS DOT MATRIX HIGH DUTY LCD DRIVER 

ea6-bit High Voltage Resistant Output 

eMax 1/200 in Display Duty 

eCMOS High Voltage Resistant Process 

•DESCRIPTION 

The SED1610F is an 86 output common (row) driver, used to driver large-capacity dot matrix LCD panels with 

a duty ratio of up to 1/200. It is used in conjuction with the SED1600F. The SED1610F has a wide range of 

drive voltages. The maximum voltage VO is isolated from Voo to enable the application of any external LCD 

driving bias voltage from outside to the SED1610F. These unique features enable the SED1610F to operate 

with a wide variety of LCD panels. 

•FEATURES 
ess LCD driving outputs 

eDisplay capacity · · · · · · · · · · · · · · · · · · · · · · · · · ·· · · · · · · · · ·640 x 200 x 3 dots when combined with SED1600F 

eWide range of LCD driving voltages · · · · · · · · ·12 to 28V 

(Absoulte maximum voltage············· ·30V) 

(Display duty ratio···· .. ···················· ·1112 x (n +1)1, where n = 1, 2, · · · · · · positive integer) 

eoutput shift direction pin selectable 

eMomentary display blanking by inhibit function 

ePower supply for the logic .. ······················SV±10% 

eAbility to adjust offset bias of LCD source from Voo 

esilicon gate CMOS process 

ePackage················································100-pin QFP (plastic) 

•BLOCK DIAGRAM 

YSCL 

0101 

SHL 

Vss 

Voo 

VO 

VI 

V4 

V5 

FR 

COM 
0 I·························--······ 85 

LCD Driver 86bit 

Level Shifter 86bit 

i---+---<.>INH 
Shift Register 

L___ ________ __J--+--O 0102 

Voltage Control 
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•PIN CONFIGURATION •PIN DESCRIPTION 

Pin name Functions 

COMO .to COM85 
LCD driving common (row) outputs. 
Each output changes at the falling edge of YSCL. 

TNH 
Controls all comm0n outputs to nonselect level (V4 when 
FR=L,.VI when FR=H) (low active) 

YSCL Shift clock of serial data (falling edge trigger). 

DIOI, Dl02 
Serial transfer data 1/0, which is controlled by SHL 
input. Output changes at falling edge of YSCL. 

Shift direction selection and DIO pin control. 

SHL COM output shift direction DIO 
SHL I I 2 

L 85 +--- 0 Input l Output 
H 85 -----+ 0 Outputl Input 

FR AC signal of LCD driving outputs. 

Voo, Vss 
Logic circuit power. Voo: OV (GND) 

Vss: -5.0V 

LCD driving power. V5: -12 to -28V 
VO, VI, V4, V5 

Voo;;;;VO>Vl>V4>V5 

•ABSOLUTE MAXIMUM RATINGS (Voo=OV) 

Parameter Symbol Ratings 

Supply voltage ( 1) Vss -7.0 to +0.3 

Supply voltage (2) V5 -30.0 to +0.3 

Supply voltage (2) VO,V1,V4 V5-0.3 to +0.3 

Input voltage (1) V1 Vss-0.3 to +0.3 

Output voltage ( 1) Vo Vss-0.3 to +0.3 

Output current ( 1) lo 20 

•ELECTRICAL CHARACTERISTICS 
eoc Electrical Characteristics 

Unit 

v 

v 

v 

v 

v 

mA 

Parameter Symbol Ratings Unit 

Output current (2) IQSEG 20 mA 

Operating temperature Topr -20 to +75 ·c 
Storage temperature Tstg -65to+150 ·c 
Soldering tempa-ature•time Tsol 260'C, 10s (at lead) ~ 

AllowafJe JIOwe.' dissipation Po 800 mW 

(Unless otherwise specified, Voo=VO=OV, Vss= -5.0V±10%, and Ta= -20 to 75'C) 

Parameter Symbol Conditions Pin Min Typ Max Unit 

Operating voltage (I) Vss Vss -5.5 -5.0 -4.5 v 

Rerommended operating voltage 
V5 V5 -28.0 - -12.0 

v 
Minimum operating voltage -8.0 

Operating voltage (2) VO VO -2.5 - 0 v 

"H" input voltage V1H 0101, 0102, YSCL, 0.2Vss - - v 
"L" input voltage V1L FR, SHL, 1NH - - 0.8Vss v 

"H" output voltage VoH loH= -0.6mA -0.4 - - v 

"L" output voltage VOL loL=0.6mA 
0101, 0102 - - Vss+0.4 v 

lu Vss;;;;v1;;;;ov 
YSCL, SHL, - - 2.0 µA 

Input leakage current INH, FR 

luto Vss;;>V1;;>0V 0101, 0102 - - 5.0 µA 

Stand-by current loos 
V5= -12.0 to -28.0V 

Voo - - 25 µA 
V1H=Voo, V1L=Vss 

-20.0V - 1. 1 1.8 

Output resistance RsEG IJVonl =0.5V V5 -14.0V COMO to COM85 - 1.2 2.0 KQ 
-8.0V - 2.0 4.0 

continued 
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Parameter 

Current dissipation ( 1) 

Current dissipation (2) 

Input capacitance 

eAC Characteristics 

o Input Timing 

Parameter 

YSCL period 

YSCL "H" pulse width 

YSCL "L" pulse width 

Data setup time 

Data hold time 

Allowable FR delay time 

Input signal rise time 

Input signal fall time 

o Output Timing 

Parameter 

(YSCUall to DIO) 
Delay time 

(YSCL· fall to COM output) 
Delay time 

(IN H to COM output) 
Delay time 

(FR to COM output) 
Delay time 

•Timing Chart 

0 Input Timing 

Symbol 

lsso1 

lsso2 

c, 
C110 

Symbol 

tccL 

twcLH 

twcLL 

tos 

toH 

toFR 

t, 

t1 

Symbol 

tpc1oocL 

tpdCCL 

tpdCINH 

tpc1CFR 

Condition Pin Min Typ Max Unit 

Vss= -5.0V, V1H=Voo, 
V1L = Vss, fvscL = 7. 7KHz 
Frame period=60Hz Vss - 7 15.0 µA 
Input data: "H" every 

1/128 duty No·load 

Vss= -5.0V, Vl = -2.0V 
V4=-18.0V, V5=-20.0V 

V5 - 7 15.0 µA 
All other conditions are 
same as I sso1 

Ta=25°C 
YSCL, SHL, INH, FR - - 8.0 pF 

DIOl, DI02 - - 15.0 pF 

(Vss= -5.0V±10%, Ta= -20 to 75°C) 

Conditions Min Typ Max Unit 

500 - - ns 

70 - - ns 

330 - - ns 

100 - - ns 

10 - - ns 

-500 - 500 ns 

- - 50 ns 

- - 50 ns 

(Vss= -5.0V±10%, Ta= -20 to 75°C) 

Conditions Min Typ Max Unit 

CL= 15pF 30 - 300 ns 

- - 3.0 µs 
V5= -12 .0 to -28.0V 

CL= IOOpF I 
- 3.0 µs 

0 Output Timing 
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•EXAMPLE OF APPLICATION 

for 200 x 640 DOT MATRIX LCD 

----------, 

u:: 
0 

"' "' 0 
w 
!(! 

0:: 
w 
....) 
....) 

0 
0:: 
f-z 
0 
u 

I 

r------_.J 
I 
I Vss 
I 
I Voo 

VO 
R 

Vl 
R 

V2 
llR 

V3 
R 

V4 
R 

V5 

1 VssH 
'--------...,* 

WF 

Vss 200x640 DOT MATRIX 

LCD PANEL 

6 

XSCL 
XDOtoXD3!-+--'-~~--l-~~~~~~_.,.~~~'--~~+-~-4-~~-+ 

I 4 
__________ _J 

*Be sure to connect a current limitter resistor. Also, connect decoupling capacitors (0.01µF} near pins Vss 

and V5 of each LSI for noise protection. 

•PACKAGE DIMENSIONS 

I Floo-51 

E-22 

1[1 ~1 
ci£ J!,~-UUD-Qo.n_m_o_o-oou_llP_.oJl_!ID-OUfl-UU-UUU--,UU~ 0-12· 

·~:~01~ 
0.110 
(2.8) 

100-pin QFP 

unit : inch 
(mm) 



PF135-03 

SED1200Fos 
CMOS DOT MATRIX LCD CONTROLLER DRIVER 

• 1/8 or 1/16 Duty Cycle Dot Matrix Drive 
• 20 Character Simultaneous Display 
• Built in Character Generator ROM and RAM 

•DESCRIPTION 

The SED1200Foe is a dot matrix LCD controller/driver with a built in CG (character generator), 
The circuit consists of a CG ROM which contains 160 different characters, 4 words CG RAM, 20 words dis­
play data RAM and logic functions to operate a 20 character display. Additional characters may be used 
by writing CG data to the 4 words CG RAM. 
The device also contains the resistor array for the LCD power supply. The SED1200Foe is fabricated Sili­
con Gate CMOS process and features very low power dissipation. This makes the device very desirable 
for applications in hand held, portable and other battery powered instruments. 

•FEATURES 

• 1 /8 or 1 /16 Duty cycle dot matrix drive 
• 20 Character simultaneous dis.play 
• Built in character generator ROM and RAM 
• Built in CR oscillator 
• Built in resistor array for LCD power supply 
• Compatible with 4 or 8 bit microprocessors 
• TTL Compatible 
• 5 x 7 +Cursor line or 5 x 8 character font 
• Package··· ····80-pin QFP (plastic) 

•BLOCK DIAGRAM 

CGRAM 5 x Bdots x 4 
(160bits) 

Write/Read Controller 

Data Controller 

OSCl OSC2 

CGROM 160 words 

Segment Signal Generator 

Segment Driver 

SEG1 SEG50 

COM1 

'-----OCOM16 

LC Power Supply 

~L~C~P~ow~e:.'..r~D~iv1~·de~r.J--"<? VLoo 

Vss Voo 
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• PIN CONFIGURATION 

=~-~~~s·~~i~•;::~~~~~~=e 

~~~~~~m~~~~~~~~~~8888888 

SEG l3 
SEO U 
SEO 31 
SEG lO 
SEO lt 
SEG 21 
SEO l1 
SEG 2' 
SEG ZS 
SEU z• 
SEO U 
SEO 1l 
SEO 11 
SEO ZO 
SEG It 
SEO II 

SEDl200Foe 

• ABSOLUTE MAXIMUM RATINGS 
Parameter Symbol 

Supply voltage ( 1 ) Voo 

Supply voltage (2) VLCD 

Input voltage Vi 

Output voltage Vo 

Operating temperature Topr 

Storage temperature Tstg 

• ELECTRICAL CHARACTERISTICS 
• AC Characteristics (Read cycle) 

Parameter Symbol 

AO setup time to RD tAR 

CS setup time to RD tCR 

Output delay time from RD tRD 

AO hold time after RD tRA 

CS hold time after RD tRC 

Data hold time tRH 

Read pulse width tRP 

Input fall time tHL 

Input rise time tLH 

• AC Characteristics (Write cycle) 
Parameter Symbol 

AO setup time to WR tAW 

CS setup time to WR tcw 

Data setup time tos 

AO hold time after WR twA 

CS hold time after WR twc 

Data hold time tDH 

Write pulse width twP 

Input fall time tHL 

Input rise time tLH 

COM 9 

VLCO 

Vu 
OB 0 

OB ' 
OB 2 
OB l 
OSCl 
OSC2 

• PIN DESCRIPTION 
Pin No. Pin Name 1/0 Functions 

18 to 25 COM1 to 0 LCD Common output 40 to47 COM16 

17 to 1 SEG1 to 0 LCD Segment output 80to 48 SEG50 

27 cs I Chip select input (active ''Low'") 

28 RD I Read enable input 
(active '"Low'") 

29 WR I Write enable input 
(active '"Low'" to '"High'") 

26 AO I '"High'"; Set character code, 
'"Low'"; Command 

36 to 33 D80 to D83 I, 1/0 Data input 
(except D83; Data input/output) 

30 CLK I Clock for command 

32, 31 OSC1,0SC2 - Connect oscillation resistor 

39 VDD - Supply voltage (+5V) for logic 

37 Vss - GND(OV) 

38 VLCD - Supply voltage for LCD 

(Vss=OV) 
Ratings Unit 

-0.3 to+7.0 v 
VDD -7 .0 to Voo +0.3 v 

-0.3 to VDD +0.3 v 
-0.3 to VDD +0.3 v 

-10to+70 ·c 
-65to+150 ·c 

(Voo=5V ±10%, Vss=OV. Ta=-10to+70°C) 
Conditions Min Typ Max Unit 

0 - - ns 

0 - - ns 

- - 250 ns 

20 - - ns 

20 - - ns 

10 - - ns 

350 - - ns 

- - 50 ns 

- - 50 ns 

(Voo=5V ±10%, Vss=OV. Ta=-10to+70°C) 
-· 

_____ ., ___ -

Conditions Min Typ Max Unit 

0 - - ns 

0 - - ns 

120 - - ns 

20 - - ns 

20 - - ns 

20 - - ns 

200 - - ns 

- - 50 ns 

- - 50 ns 

• Timing Chart (Read cycle) (Write cycle) 

AO 

Input ~~2.'iio,.,v ___ _ 
(AO, CS, Fm,CLK) 1~----:i0·8V 

ILH 

E-24 

A0-------~1-------t"-­
CS 

Input =~----i 
(AO. OS, WR 
OBOtoDB3. CLK) 



• DC Characteristics (Vss=OV, Ta=-10to+70°C) 

Parameter Symbol Conditions Min Typ Max Unit 

logic operating voltage Voo 4.5 5 5.5 v 
LCD operating voltage VLeO Voo-5.5 - Voo-4 v 
Resistor for oscillator RI Voo = 5V, lose= 1 OOkHz 240 310 380 k.Q 

Input voltage; High (1) VIH1 Voo = 4.5 to 5.5V * 1 2.0 - VDD v 
Input voltage; Low (1) VIL1 Voo = 4.5 to 5.5V * 1 0 - 0.8 v 
Input leakage current; High ILIH Voo = 5.5V, V1H = 5.5V • 2 - - 1.0 µA 

Input leakage current; low ILIL VD0=5.5V,VIL=0V •2 - - 1.0 µA 

Input voltage; High (2) VIH2 Voo = 4.5 to 5.5V * 3 O.BVoo Voo Voo v 
Input voltage; low (2) VIL2 Voo = 4.5 to 5.5V • 3 0 0 0.2Voo v 
Output current; High IOH Voo = 5V, VoH = 2.4V •4 1.0 - - mA 

Output current; Low IOL Voo=5V, VOL=0.4V ·4 1.6 - - mA 

Input pull up current llPU V1L=OV, Voo=5V •5 3 10 30 µA 

Resistor as power divider Rd 30 130 300 k.Q 

Operating frequency ( 1) lose Voo = 4.5 to 5.5V - 100 300 kHz 

Operating frequency (2) CLK Voo = 4.5 to 5.5V - - 3.2 MHz 

Operating current loo Voo=5V, VLeo=OV • 6 - 80 150 µA 
lose= 1 OOKHz, CLK = 1 MHz 

Command execution ti me leOMD - - 16/CLK µs (MHz) 

Common output current (1) lloH Vooel VDD=4.5V 20 - - µA 

Common output current (2) IOL VLeoe VLeo=1.0V 20 - - µA 

Common output current (3) lloL Vuel 1 / 1 6 duty drive 8 - - µA 

Common output current (4) iloL VL4el Voltage drop by0.5V 8 - - µA 

Segment output current ( 1 ) JloL Voosl When one terminal is mea-
12 - - µA sured, the others are open. 

Segment output current (2) IOL VLeDs 12 - - µA 

Segment output current (3) lloL VL2sl 4 - - µA 

Segment output current (4) lloL VL3SI 4 - - µA 

• 1. Terminal: CS, RD, WR, AO, DBO to DB3, CLK 
• 2. Terminal: CLK, OSC1, DBO to DB3 
• 3. Terminal: OSC1 (for external clock) 

•4. Terminal: DB3 
• 5. Terminal: CS, RD, WR, AO 
• 6. CS= RD= WR= AO= 5.0V, (open output terminals) I •DISPLAY COMMAND 

1st input 2nd input 
Command Name CS WR RD AO 083 082 081 080 083 082 081 080 Note 

(07) (06) (05) (04) (03) (02) (Dl) (DO) 

SET CURSOR DIRECTION 0 0 1 0 0 0 0 0 0 1 0 D/I 
DO= 1 : Decrement 
DO=O:lncrement 

CURSOR ADDRESS -1/+1 0 0 1 0 0 0 0 0 0 1 1 -1/+1 DO= 1 :-1 
00""0:+1 

CURSORFONT SELECT 0 0 1 0 0 0 0 0 1 0 0 A/U DO= 1 : All dots blinking 
DO=O:Underline 

CURSOR BLINK ON/OFF 0 0 1 0 0 0 0 0 1 0 1 ON/OFF D0=1:0N 
DO=O:OFF 

DISPLAY ON/OFF 0 0 1 0 0 0 0 0 1 1 0 ON/OFF DO=l:ON 
OO::oO:OFF 

CURSOR ON/OFF 0 0 1 0 0 0 0 0 1 1 1 ON/OFF DO=l:ON 
00=0,0FF 

SYSTEM RESET 0 0 1 0 0 0 0 1 0 0 0 0 Except data RAM and CGRAM 

LINE SELECT 0 0 1 0 0 0 0 1 0 0 1 2/1 
DO= 1: 2 line display (1 /16 duty) 
DO= 0: 1 line display (1 / B duty) 

SET CURSOR l 1st LINE 0 0 1 0 1 0 (N figure -1) B 

ADDRESS l 2nd LINE 0 0 1 0 1 1 (N figure -1 ) B 

SET CHARACTER CODE 0 0 1 1 (CHARACTER CODE) 

BUSY FLAG CHECK 0 1 0 0 BF . . * l BF * * * 
07(03) = 1 : Busy 
07(03) = 0: Not Busy 

SET CG RAM ADDRESS 0 0 1 0 0 0 1 0 T (Set lower address) 

SETCGRAM DATA 0 0 1 0 0 1 0 (Set CG RAM data) 

•=High impedance 
Note: Misoperation may be caused when any command other than that listed in the above table is inputted. 
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• CHARACTER CODE MAP(SE01200Foe) 

Loww 4 bit ID4 to 07) of Character Code IHexadaclmal) 

0 2 3 4_1 5 6 7 8 9 A B C D E F 
CG RAM AREA 0 5x800TS 

2 ! I *F :~:: ::.~ 8: :• ( ) =·I·: ·i.. := H ••• •• ... . ... -··· I ..... .. ..... ... ... . . . .. 
3 I ··• i . .= ·: •• .... •• •• ••• = ... = = •• .= II :: ·=.·. ..... ..·.·. . I 
-l~iL~~~~iU~=~ - ~ .· 1·::1 .~. =-··= 1 .... r··. r··· r·· •.... 1 i · ·r T i .·· 1 1·.·11. 1 .·-= 

4 1.1:...1fu•.. I 11••• r•• 1••1 .. ••I I I 1•. I 1•11•.11 • 
•!I•• I 11...•• ... •1 •• • 1 •••• 1 • ••• 11 I .1. • .. •I •.1 •••• 1 •• 1• ... 1 

i· :••• ...... r••1 1•••. -=" I •11 I i I I I I i ••••1 1•• • •: •• • •• 
15 r-·1.11··· .••·. I I .I l11i :·: • •••• •• I •• .. i 
u •• ····=·········· .. I • •• • • ••• ••• • • • • ..... ••• ••• 
le 1:n•I•••• I··· •••••• ! ..... ;1 •• •1 •••••• .. 
• ... 1. 11•••1•••1 1:::1i•• I ."ii. • ..... i. 1111• •1 I 
G ............... • .. J· ... i :::1 1 I .... =·· 1111 •••••• 

.. • ••• J.. ••• ··= ••••• liiil a 1 ~==· ·:::5= 1=-·· ·.... 1 1 •••• 1 a •• .i l ••• i .·:·:.· =.·--1 .. • .: •• =.=.· ·=.. •• ===== s •... • • • "": .. :• .. • llHI 
• .... di I •• I .. :.: •• •• •• 

I A -:::· ._. -1.: -=· • 1·:i. ·:·:· ..:.. I I = =···= I I ···= ..... = = i -~ 
I •••• ,.. •. .:. •• I •• • • • • •••• 1•••1 • ••• • ••••• ····= • ... · ····= I •• 
... ·==· .• .. • : .• •• · •••• ··= ·= •• ••• • ••• ••• ••• •• I 1 r·~ =: ... 1···1 1::=· -:~J .::11:::= ~==· 1::= J. :I. =:::= 1 ... 11 ..• i · 

i.·· I.·: ••• ... .L • • :: ••••• ·-== . . ·. . .... 
c~~~~U0Q~~~~~~1aLJ 

• • .1. I I" ••11 •••••"•"""•""···1:·.· ••••• •1111 ....... 
D 1111!.•I• +-. • • 1i • .. 1= •• • • ••• •• = r= ... •• • • •••• • • • • • .:11 ••• •• .= i .. 1: •• =.= .=.. = .. = == ~ ····· 

•PACKAGE DIMENSIONS •APPLICATION FOR CPU 

.. 
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o.112u.1111 
(2§.2tU) 

Q.787u.Go. 
(20.QilU) 

80-pin QFP 

unit: inch 
(mm) 

The SEO 1200Foe can connect to the address bus or the 
data bus directly or alternatively. a peripheral interface 
unit. An example is shown below. 

Out port ·AO 
Out port iw-
OUtport Wlf 
Out port ~ 
Out port 080 
Out port DBI 
Out port 082 
1/0port 083 

clock- CLK 

4/8 bit CPU SEO 1200f0e 



PF218-02 

SED1210Fos 
CMOS DOT MATRIX LCD CONTROLLER DRIVER 

e11a or 1/16 Duty Cycle Dot Matrix Drive 
eBuilt-in Character Generator ROM and RAM 
eMaximum Simultaneous Display of 40 Characters 

(When Accompanied with SED1181FLA) 
•DESCRIPTION 

The SED1210F08 is a dot matrix LCD controller/driver with a built in CG (character generator). 

The circuit consists of a CG ROM which contains 160 different characters, 4 characters CG RAM, 40 words 
display data RAM and logic functions to operate a 40 character display. Additional characters may be used 

by writing CG data to the 4 characters CG RAM. 
The device also contains the resistor array for the LCD power supply. The SED1210Fos is fabricated Silicon 
Gate CMOS process and features very low power dissipation. This makes the device very desirable for 
applications in hand held, portable and other battery powered instruments. 

Since 1210Fos consists of 40 segment drivers and 16 common drivers on one chip, at most 16 characters are 
displayed, Accompanied with SED1181FLA, number of characters can be expanded to 40 characters at most. 

•FEATURES 
ecMOS LSI 
eBuilt in display data RAM ············ ··· ··· ··· ···40 x 8 bits: 40 characters (Max) 

eBuilt in character generator ROM (160 different characters) and CGRAM (4 words) 

eBuilt in CR oscillator circuit (External Resistance) 
eBuilt in resistor array for LCD power supply 

eMaximum display dimension· .. ·················· 20 characters x 2 lines or 40 characters x 1 line 

(with SED1181FLA accompanied) 
e11a or 1/16 duty cycle dot matrix drive (fixed by command) 
ecapable of interfacing to 4 or 8 bit CPU 
e13 simple commands for operation 

esx?+Cursor line or sxa character font 
ecursor font .. ········································· .. Underline or all dots blinking 
eLow power dissipation 
esingle power supply······························· ·2.5V to 5.5V (Logic) 
ePackage················································BO-pin QFP (plastic) 

•BLOCK DIAGRAM 

\IL2 \ll3 v,00 

WRJID AO~ 080 082 084 086 
DBI 083 DBS 087 
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•PIN CONFIGURATION 

SEG33. 
SEG32 
SEG31 
SEG30 
St:G29 

iii 
SEG24 

1111 

"'"' ,., 
'~ '• 
'" "' "' "' F 
!f~ 

•ABSOLUTE MAXIMUM RATINGS 
Parameter Symbol 

Supply voltage (I) Voe 
Supply voltage (2) VLco 
Input voltage V1 
Output voltage Vo 
Operating temperature Topr 
Storage temperature Tsts 
Soldering temperature and time Tsol 

•ELECTRICAL CHARACTERISTICS 
eoc Characteristics 

Parameter Symbol 

Logic operating voltage Voe 
LCD operating voltage VLco 
Resistor for oscillator R1 

~r;:c~I~~~~ o!~~a~:1"c?lck~ t) lose 
Operating frequency (2) ¢ 

External clock duty 

Input voltage; High (1) V1H1 
Input voltage; Low (1) V1u 
Input voltage; High (2) V1H2 
Input voltage; Low (2) V1L2 
Input leakage current; High lluHI 
Input leakage current; LOIJ! I ILIL I 
Input pull up current l1pu 

Output current ; High iloHd 
Output current ; Low lou 
Output current ; High lloH2I 
Output current ; Low loL2 
Common output current ( 1 ) I loHVoocl 
Common output current (2) loLVLCOC 
Common output current (3) I loLVucl 
Common output current ( 4) I 1oLVL4CI 
Segment output current ( 1 ) I loHVoosl 
Segment output current (2) loLVLCOS 
Segment output current ( 3) I loLVL2S I 
Segment output current (4) I loLVLasl 
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•PIN DESCRIPTION 

Functions No. Pin Name Functions 
No. 

Pin Name of Pin of Pin 

COMI to 16 LCD common output 16 so Serial output for Segment driver 1 

SEGI to 40 LCD segment output 40 LP Latch output for Segment driver 1 

cs Chip select input (active "Low") 1 SHCL Shift clock for Segment driver 1 

RD Read enable input 
(active "Low") I FR Frame output for Segment driver I 

WR Write enable input 
(active "Low" to "High") I VL2, VL3 Supply voltage for Segment driver 2 

AO "High" ; Set character code 
"Low"; Command 1 Voo ~cirPm~i~oltage c2.5v to s.sv) 1 

DBO to 7 Data input 
(except 087; Data input/output) 8 Vss GND (OV) I 

¢ Clock for command I VLCD :~fJ~v"'~~t~t~~~r J-f ~v f 

OSCl,OSC2 Connect oscillation resistOr between OSCI and 
OSC2. OSCI also can be external dock input. 2 

(Vss=OV, Ta=25'C) 
Ratings Unit 

-0.3 to 7.0 v 
Voo-7.0 to Voo+0.3 v 

-0.3 to Voo+0.3 v 
-0.3 to Voo+0.3 v 

-20 to 70 ·c 
-65 to 150 ·c 

260'C• 10s (at lead) -

(Vss=OV, Ta=-20 to 75'C) 
Conditions Terminal Min Typ Max Unit 

Voo 2.5 5.0 5.5 v 
VLco Voo-5.5 - Voo-3.5 v 

Voo=5.0V, losc=lOOkHz OSCl 240 310 380 kQ 
OSC2 - 100 300 kHz 

¢ - - 3.2 MHz 

OSC1, ¢ 45 50 55 % 
Voo=4.5 to 5.5V ~RD 2.0 - Yoo v WR, AO 

DBO to 1 0 - 0.8 v • 
OSCI 

0.8Voo Voo Voo v 
0 0 0.2Voo v 

Voo=5.5V, V1H=5.5V ¢, OSCI - - 1.0 µA 

Voo=5.5V, V1L =OV DBO to 7 - - 1.0 µA 

Voo=5.0V, V1L =OV ~1!15 3.0 10 30 µA WR. AO 

Voo=4.5 to 5.5V, VoH=2.4V 1. 0 - - mA 

Voo=4.5 to 5.5V, Vot =0.4V 
DB7 

1. 6 - - mA 

Voo=4.5V, VoH=4.0V FR.LP 200 - - µA 

Voo=4.5V, VoL=0.5V XSCL 200 so - - µA 

• Voo=4.5V 20 - - µA 

• VLco= 1.0V COMI 20 - - µA 
• When resistance array to COM16 8 - - µA 

is in low impedance 
8 - - µA • 1/16 duty drive 

• Voltage drop by 0. 5V 12 - - µA 
When one terminal is SEGI 12 - - µA 
measured, the others to SEG40 4 - - µA 
are open. 

4 - - µA 



eAC Characteristics 

ORead Cycle 

Parameter 

AO setup time to RD 
CS setup time to RD 

Output delay time from RD 
AO hold time after RD 

CS hold time after RD 

Data hold time 

Read pulse width 
Input fall time 

Input rise time 

o Write Cycle 

Parameter 

Address allowance time 

Chip select time 
Data setup time 

AO hold time after WR 

CS hold time after WR 

Data hold time 
Write pulse width 
Input fall time 

Input rise time 

• Timing Chart 

ORead Cycle 
AO 

Symbol 

tAR 
tcR 

!Ro 

IRA 

tRC 

lRH 

lRP 

lHL 

tLH 

Symbol 

tAW 

tcw 

tos 

twA 

twc 

toH 
twp 

lHL 

tLH 

2.0V Input 
(A 0, CS, Im, </>) 1~.sv 

ILH 

•DISPLAY COMMAND 
Command Name cs WR 

SET CURSOR DIRECTION 0 0 

CURSOR ADDRESS -1/ +I 0 0 

CURSOR FONT SELECT 0 0 
CURSOR BLINK ON/OFF 0 0 

DISPLAY ON/OFF 0 0 

.CURSOR ON/OFF 0 0 

SYSTEM RESET 0 0 

LINE SELECT 0 0 

SET CGRAM ADDRESS 0 0 

SET CGRAM DATA 0 0 

SET CURSOR ADDRESS 0 0 
SET CHARACTER CODE 0 0 

BUSY FLAG CHECK 0 I 

• =High impedance 

RD 

I 

I 

I 

I 

I 
I 

I 

I 

I 

I 

I 
I 

0 

Conditions 

CL= IOOpF 

Conditions 

Min 

0 

0 
-
20 

20 

10 

350 
-
-

Min 

0 

0 
120 

20 

20 

20 

200 
-
-

o Write Cycle 

AO 

cs 

(Voo=-5V±IO%, Ta=-20 to 75°C) 

Typ Max Unit 

- - ns 
- - ns 
- 250 ns 
- - ns 
- - ns 
- - ns 
- - ns 
- 50 ns 
- 50 ns 

(Voo=5V±l0%, Ta=-20 to 75°C) 

Typ Max Unit 
- - ns 
- - ns 
- - ns 
- - ns 
- - ns 
- - ns 
- - ns 
- 50 ns 
- 50 ns 

080 to 087 ---+t--L _ _)+-f--

AO D7 

0 0 

0 0 

0 0 

0 0 

0 0 
0 0 

0 0 

0 0 

0 0 
0 0 

0 I 
I D7 

0 BF 

Input 
(AO,CS,WR, 

080 to 087, o>) 

D6 D5 D4 D3 

0 0 0 0 

0 0 0 0 

0 0 0 I 

0 0 0 I 

0 0 0 I 

0 0 0 I 

0 .o I 0 

0 0 I 0 

0 I 0 A3 

I 0 D4 D3 

2nd/1st A5 A4 A3 
D6 D5 D4 D3 

• • • • 

D2 DI DO Note 

I 0 D/I DO I : Decrement 
DO= O : Increment 

I I -1/+1 DO 1: -I 
00=0: +I 

0 0 A/U D0-1 : All dots blinking 
00=0: Under line 

0 I ON/OFF 

I 0 ON/OFF DO-I ON 
00-0 OFF 

I I ON/OFF 

0 0 0 Except data RAM and 
CG RAM 

0 I 2/1 g~: t ~ ~ ::: ~;~:nr~i6d~rr 
A2 Al AO Upper address is fixed to OH 

D2 DI DO 

A2 Al AO 06= 1: N fig11e fOf second line 
06=:0: N figure for first line 

D2 DI DO 

• • • 
Note : Misoperation may be caused when any command other than that listed in the above table is inputted. 
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•CHARACTER CODE MAP (SED1210Foa) 

0 CG RAM AREA 
5K8D0TS 

Lower 4 bit (D4 to D7) of Character Code (Hexadecimal) 

2 ii ~=1=~1;:::·~8: := ( ) :+:•+• := II ,/ 

I 3 ~3 l. 2 :3; 4 ::::; t:1 ? :::: 9 :: ~: < > ··::= 
4~nPr~~c~~TTWi M~n 

•• r11-•· ... ·I •. · ..... 1 • ... 11 • .: .............. 11 =·-·· 
~ 5 P c1 ~-::· ·=: T i i 1 1 i • 1 ==·== 1.) ·:::= r ··... ] .···. 11 •.,•,1•,•.,,• I•.,,••,••,•,•; I I:..,,.,, 

" • I " • • • • " 
6 •• ... I"' .... ·-1 ... .:.. .. .. ;_. "I .. I • ; I" ... ... 

·:::I • ..! L !.. .. 1:::1 i ':::E f i .1. ·..! 1·:. .!. : I I !' i 1.J 
! ... "" . .. ·-· .i.. ; • • • • • • • • • "'" ;" ... ••••• iiiil 
~ 7 i'"' 0"'1 !' ~::· !_ =.A = •• .= l,1,1 .:·:. ':::i .1::. \. ./ liiii 
! A :~~: (~ ~1~= :f.: l~i: ::-:: .. ; .. ::!: ,:::1 1::1 () .~~I ::::= 1:.~ f :: .. 
i ·==· .· .. · : ··-· . ..... ·== :1. .:: 1:1 :1. ••• :.· ••• ••• • • •• 
! 8 NGni~dd~~~liOUU 

•PACKAGE DIMENSIONS •EXAMPLE OF APPLICATION (20 charactersX2 lines display) 

80-pin QFP 

E-30 

LCD 

* In this case, SED!l81FLA is 
accompanied because of 
the large number displayed 
characters. 

SED1210Foe can connect to the address bus or the data bus 
directly or alternatively, a peripheral interface unit. 



PF282-02 

SED1278F 
CMOS DOT MATRIX LCD CONTROLLER DRIVER 

e11a, 1/11 or 1/16 Duty Cycle Dot Matrix Drive 
eBuilt-in Character Generator ROM and RAM (~: 24g ~~=~=~::~!) 
eMaximum Simultaneous Display of 80 Characters 

(When Accompanied with SED1181FLA) 

•DESCRIPTION 
The SED1278F is a dot matrix LCD controller/driver which is dedicated to character display. It is capable 
of displaying up to 80 characters under 4-bit/8-bit MPU control. 
The built-in character generator ROM has an extended capacity of 240 different characters, each being 
generated in a 5x10 dots font compatible with a 1/11 duty. In addition, the SED1278F contains 64 bytes of 
character generator RAM in which the user can store 8 different characters, each consisting of 5 x 8 dots. 
These memory features offer high flexibility in character display. 
The guaranteed minimum LCD driving voltage is 3V, and this makes the SED1278F suitable for driving low 
voltage LCDs. 

•FEATURES 
eDisJ'lay RAM··········································80 bytes (80 characters) 
echaracter generator ROM· .. ··· .. ··· .. ············ 240 characters (Able to 256 characters) 
echaracter generator RAM······················· ··8 characters 
eBuilt-in CR oscillator, Built-in power-on reset circuit 
eMaximum display dimension ·····················80 characters X1 line, 40 characters x 2 lines 

(When accompanied with SED1181FLA) 
e118, 1/11 or 1/16 duty cycle matrix drive (fixed by command) 
e2 flame AC wave-form drive 
eHigh-speed bus interface with 4-bit/8-bit MPU 
ePowerful display control instructions 
echaracter font········································5X7 dots+Cursor line (5X8 dots also possible) 

5X10 dots+Cursor line 
esingle power supply································5V±10% (Logic) 
eLow LCD driving voltage .......................... Voo-Vs;?;3.0V 
ePackage·· ············ ················ · ·· ······ ··· ··· · ··80-pin QFP (plastic) 

•BLOCK DIAGRAM 

'" 
"' 

lns!ruct1onR&g•Ster 

Common n~ong 

OututCorcu1t 
COM! 

====9~16 

SE~l 
rr====9SE~40 

~=""=~ 
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•PIN CONFIGURATION 

•PIN DESCRIPTION 

Symbol No. of signals Functions 

RS 1 Register select signal 

R/W 1 Read/write select signal • 1 

E 1 Read/write execute signal 

DBO to DB7 8 Data bus 
--

LP 1 Data latching pulse 

XSCL 1 Data transfer clock 

FR 1 LCD AC driving signal 
·---

DO 1 Serial data 

COMl to COM16 16 Common outputs 
COM9 to COM16 : non-select for 1/8 duty 
COM12 to COM16: non-select for 1/11 duty 

SEG 1 to SEG40 40 Segment outputs 

Vl to V5 5 LCD driving power (V5 ~Vss) 

Voo 1 +5V 

Vss 1 OV (GND) 

OSCI 
2 

Used to connect resistor (typ. 91K-ohms) for oscillation; 

OSC2 OSC 1 is for external clock input. 

RS R/W E Operation 

0 0 __ll_ Instruction write cycle 

0 1 1 
Busy flag read cycle 
Address counter read cycle 

1 0 __ll_ DD RAM or CG RAM data write cycle 

1 1 1 DD RAM or CG RAM data read cycle 

•ABSOLUTE MAXIMUM RATINGS (Vss=OV, Ta =25°C) 

Parameter Symbol Ratings Unit 

Supply voltage ( 1) Voo -0.3 to 7.0 v 

Supply voltage (2) Vl to Y5 -0. 3 to Yoo+ 0. 3 y 

Input voltage Y1 -0. 3 to Yoo +O. 3 y 

Output voltage Vo -0. 3 to Voo +O. 3 y 

Power dissipation Po 300 mW 

Operating temperature Topr -20 to 75 "C 

Storage temperature Tstg -65 to 150 "C 

Soldering temperature and time Tsol 260"C• 10s (at lead) -

Note) The following condition must always hold true: Voo:;;;v1:;;;v2:;;;v3:;;;y4;,;y5 
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•ELECTRICAL CHARACTERISTICS 
eoc Characteristics 

Parameter Symbol 

''H" level input voltage ( 1) Y1HI 
''L" level input voltage ( 1) Yiu 

"H" level input voltage (2) Y1H2 
''L" level input voltage (2) Y1L2 
"H" level output voltage (1) YoH1 
''L" level output voltage ( 1) You 
"H" level output voltage (2) YoH2 
''L" level output voltage (2) YoL2 
Driver-on resistor (COM) RcoM 
Driver-on resistor (SEG) Rsrn 
1/0 leakage current l1L 
Pull-up MOS current -Ip 

Supply current lop 

External clock operation 

External clock operating frequency fEXTCL 
External clock duty Duty 

External clock rise time trEXTCL 

External clock fall time tfExTCL 
Internal clock operation (Rf oscillation) 
Internal clock oscillation frequency 

LCD driving voltage 

•AC Characteristics 
oRead Cycle 

Parameter 

Enable cycle time 

Enable "H" level pulse width 

Enable rise/fall time 

RS, R/W setup time 

RS, R/W address hold time 

Read data output delay 

Read data hold time 

o Write Cycle 
Parameter 

Enable cycle time 

Enable "H" level pulse width 

Enable rise/fall time 

RS, R/W setup time 

RS, R/W address hold time 

Data setup time 

Write data hold time 

fosc 

YLco 

Symbol 

lcycE 

twEH 

trE, t1E 

tAs 

tAH 

tRo 

toHR 

Symbol 

tcycE 

lwEH 

lrE, t1E 

!As 

lAH 

tos 

toH 

Conditions 

loH= -0.205mA 

loL = 1.6mA 

loH= -0.04mA 

loL =0.04mA 

IYcoM-Ynl=0.5Y 

1Ysrn-Ynl=0.5Y 

Y1==0 to Yoo 

Yoo=5Y 
Rf osdllation, 
external clock 
Voo ~ 5V, lose~ fop~ 270kHz 

R1=91kQ±2% 

Yoo-Y5 

Conditions 

CL= IOOpF 

Conditions 

(Yoo=5.0Y±10%, Yss=OY, Ta= -20 to 75°C) 
Applicable 

Pin Min Typ Max Unit 

DBO-DB7 2.0 - Yoo y 

RS, R/W, E 
f--··-· 

Yss - 0.8 y 

Yoo-1.0 - Yoo y 
OSCl 

Yss I. 0 - y 

2.4 - - y 
DBO-DB7 

- - 0.4 y 
--

XSCL 0. 9Yoo - - y 
LP 
DO - - 0.1Yoo y 

COMH6 - 2 10 kQ 

SEGHO - 2.5 10 kQ 
- - 1 µA 

50 125 250 µA --

Yoo - 0.5 0.8 mA 

--
125 250 350 kHz 

45 50 55 % 
- - 0.2 µS 

- - 0.2 µS 

190 270 350 kHz 

3.0 - Yoo y 

(Yoo=5.0Y± 10%, Yss=OY, Ta= -20 to 75°C) I 
Min Typ Max Unit 

500 - - ns 

220 - - ns 
- - 25 ns 

40 - - ns 

10 - - ns 

- - 120 ns 

20 - - ns 

(Yoo=5.0Y±l0%, Yss=OY, Ta= -20 to 75°C) 

Mih Typ Max Unit 

500 - - ns 

220 - - ns 

- - 25 ns 

40 - - ns 

10 - - ns 

60 - -- ns 

10 - - ns 
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•Timing Chart 

ORead Cycle 

RS 

R/W V1HI 

V1u Yiu 

DBO to DB? 
VaHI 
Vou 

tcycE 

0 Write Cycle 

RS 

tAS 

R/W 

E 
Yiu 

DBO to DB? 
V1H1 

V1u 

tcycE 

•DISPLAY COMMAND 

COMMAND RS R/W D87 D86 D85 D84 DBS D82 DBI D80 Note 

CLEAR DISPLAY 0 0 0 0 0 0 0 0 0 1 

CURSOR HOME 0 0 0 0 0 0 0 0 1 • 
ENTRY MODE SET 0 0 0 0 0 0 0 1 l/D s DBI =I: Increment, DBI =O: O.Crement 

DBO=l: The dis~ay is shifted. DBO=O: The display is not shifted 

DISPLAY ON/OFF 0 0 0 0 0 0 1 D c B 082 = I : Display on DB2=0: Display off 
DBI= I: Cursor on DBI =O: Cursor off 
DBO= I : Brinking on DBO=O: Brinking off 

CURSOR/DISPLAY SHIFT 0 0 0 0 0 1 S/C R/L • • DB3 =I : Shifts display one character 
DB2=1: Right shift, DB2=0: Left shift 

SYSTEM SET 0 0 0 0 1 DL N F • • DB4= I: 8 bits, DB4=0: 4 bits 
DB3= I: 2 lines display (1/16 duty), 
DB3 = 0: 1 line display 

(DB2=1: 5x10dots, 1/11 duty) 
DB2=0: 5x7dots, l/Bduty 

SET CGRAM ADDRESS 0 0 0 1 AcG The address length that can be set is 64 addresses. 

SET DDRAM ADDRESS 0 0 1 Aoo The address length that can be set is 80 addresses. 

READ BUSY FLUG/ 0 1 BF AC DB7 = 1 : Busy (instruction not accepted) 

ADDRESS COUNTER DB7 = 0 : Ready (instruction accepted) 

WRITE DATA 1 0 Write Data 

READ DATA 1 1 Read Data 

•Don't care 
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•PACKAGE DIMENSIONS 

1.008±0016 
(25.6.0-4) 

0.787•0000 
(2Q.QU1) 

•EXAMPLE OF APPLICATION (2 linesX20 characters) 

SEDJ278F 

COM! 

COM16 

SEGI 

SEG40 

LCD 

16 x JOO dots 

D0>--------<00 §---§ g?1 

LP 

"' "' SEgllSIFLA DOO 

O...~Q:'. g ~N(Y) ~ 
....JXLL>>>>> 

XSCL >----~---~ 
FR 
Voo 
Vss 
V2 
V3 
vs 

OSCI OSC2 

SED1278F is usually connected to 8-bit MPU via 1/0 ports. 

OPEN 

80-pin QFP 

unit : inch 
(mm) 

I 
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•CHARACTER CODE MAP (SED1278FoA) 

Higher 4bit (04 to 07) of Character Code (Hexadecimal) 

A B C 0 

CG 1;=1 ·::~l: 1:: •.. C::• ·- .::•: ••• • • • .. 
RI~~ •.,.• IJ. 1 I • • .:' :::.1.:1: p 
~I~~ ! ~-·,,_=~_:1+·-=-~t--+--+!~:i=f-·-j-::ij-::_i:-i. L'"-" •-/! ._~_=:+1_:.-'1•1 

t--+-C:--:Gc-1r--..l'l'•"iH j ... , jo""• I"" •" 5 1 I I """ 

RI~~ • 1.-• 1 •"i :.1 .:•: i== !:~ 

CG .·!0 ::l ;•., -j.• •• i ••• ']" i, •i""l 1 1 .... 
RAM uj:• I 1" L•I 1 •• 1 !_. "•, I • I • I d I. •" 

~1---+--15_1-+---+=-+==l~==l=--;;t--+~t--t---t~+·-·.··r·-;;--<r·-+·~i"_"+"~·..-· 
CG II .:• .. •1•-1 I .. :. I ... •• 

-~ .· .... 1.... • 1 • I I I •• •• •••••• ·.·.= ...... •' •• ·:::·.· .= .... •' ~ R(~~ .• :: .... & •••• :... r.::· : .. •i .. _ 

~l---+-C-G~f---i-::,:,:~~+E~.:.:~;t,i=::d~l-•• ~i-.f=•.+i-.. -.i-1---+--t-:::-:1+·~1·-·11-•-·•-+-::-:~-ti-~"-1+.1=~--.. 
-g R(~~ .• .• .: ........ .: ;·-· : .... 

u1---t-~-t--+~;1.-+.•=••=•1h •• w .. rl,•1-1.+-.. -.. +---t---t~+--+-.-t---h..-f'--+--I I ~ (~W~w 7f~7gn 
ul---l-C~G--t~+-••••• ~ •• +1,=.: .. :"11~.1E"-.~,!"11·.-·,"11~t1" .. -11+ •• -••••• -.·f---t--+-.-.+.-1·"-1l-,.•~-l·"i'ii-"•5~ .. T.:":·:nl: 
o RAM •"i .. •" •"r• •" •, .•"•. 
81--+-1_11-+---+-=--~+=.b-.t--;--J~-t---+--+---+.--t--.ct------J---t--1 

~1---+-~-~-~-+--+-~-i+1-:_:J1-:~[=+=~=!ot-i:i •• +=_::_·Jt--+--+r-~_·1+·-=y_:1-._J-+-i_•l:-1."-".i+l=:"-ij 
:·.I·: .:.: ·r ··::= ·= ...... ~ A ~~M 

~ 131 
.3 CG 

B RAM 
141 

CG 
C RAM 

151 
CG 

D RAM 
161 

CG 
RAM 

171 
CG 
RAM 

181 

· .. · ::. ..... : .:: .. 
• •• I • I"" I 1" .. 1 ... '001• :.• I 1.• 

! •·• ! .. s··. •. 
.. ·· i .••. -: 

:= ... 1 .... :+: .L 
.......... M J r1·1} ·-= ··::= ····= •••• •• = =t:.. . ·-=· .. .. ~-

.... ""?0 ..... 0·1: .. 

l *Character codes (OOH-OFH) of SED1278F are assigned to the area of character generator RAM (CG RAM)-
The CG ROM of the SED1278F is masked; if you wish to have your own CG ROM, consult Seiko Epson Marketing Department for 
conversion of the masked ROM. 

~~~--~~~~~~-~~~~~~~--~~~~~~~--~~~~~~-~~~~~~~~~~~~~ 
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PF036-05 

SED1500Fseries 
CMOS DOT MATRIX LCD DRIVER 

eDuty 1/7 -1/16 LCD Driver 

esingle Chip LCD Driver (with Built 

in Display Data RAM) 

•DESCRIPTION 

The SED1500F series is a dot matrix LCD driver CMOS LSI with the ability of alpha numeric and graphic 

display. Because of a built-in display data RAM, the necessary operation for drive is only writing of display 

data. Moreover, this LSI can be connected directly to the bus line of a 4 bits/8 bits microcomputer. There­

fore the combinations of CMOS microcomputer and the SED1500F series make it easier to systematize the 

handy instruments requiring low power dissipation. 

•FEATURES 

eBuilt-in display data RAM 

eBuilt-in driver for LCD segment and LCD common 

Dot drive capability: Common-single system 336 to 544 dots (per chip) 

Common-multi system 336 to 672 dots (per chip) 

eDirect connection capability to the bus line of a 4 bits/8 bits microcomputer. 

eDuty 1/7-1/16 setting capability (mask option) 

eBuilt-in CR oscillation circuit (without resistor) 

eLow power dissipation 

ePackage·· · ·· · ...... · · · .. · ·· · ·· · · ·· · · · ... · · · ·· · .. · · ·· · ·· · ··80-pin QFP (plastic) 

•BLOCK DIAGRAM 

OSCl/CL·JNPUT 
AO-A6 OSC2 CL 

DO 
Dl 
02 
03 
04 
05 
06 
07 

ADDRESS 
REGISTER 

ADDRESS DECODER 

DATA MEMORY 
(42X2Byte) 

SEGMENT DRIVER 

SEGO-SEG33 
• SEG34-SEG41 

*Those terminals can be used as either SEG or COM terminals. 

Vss 
i.----()E/i 
-----OSYNC 

COMO-COM7 
•COMB-COM 15 
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•PIN CONFIGURATION •PIN DESCRIPTION 

COMl2/SEG37 
COM13/SEG36 
COM14/SEG35 
COMl5/SEG34 

SEG33 
SEG32 
SEG31 
SEG30 
SEG29 
SEG28 
SEG27 
SEG26 
SEG25 
SEG24 
SEG23 
SEG22 

02 
03 
04 
05 
06 
07 
SYNC 
v •• 
CL 
v .. 
Vu 
v., 
Vu 
v ... 
v" 
OSCI 

AO to A6 

DO to D7 

RD 

WR 

OSCl, OSC2 

cs 
CL 

E/T 

SYNC 

COMO to 
COM15 

SEGO to 
SEG41 

Vu to VLs 

Voo 

•Terminal (Pin No. 61-No. 68) can be used as either SEG or COM terminal. Vss 

•ABSOLUTE MAXIMUM RATINGS 

Parameter Symbol 

Vss 
Supply voltage 

Vu to VLs 

Input voltage v, 
Operating temperature Topr 

Storage temperature Tstg 

Soldering temperature and time Tsol 

•ELECTRICAL CHARACTERISTICS 

eoc Characteristics 

Parameter Symbol 

Supply voltage Vss 

Supply voltage VL5 

Operating dissipation lop1 

Oscillation start voltage VsrA 

Osei llation stop voltage VsrP 

Read cycle time tc(RO) 

Write cycle time tc(WR) 

Access time ta 

Ratings 

-7 .0 to 0.3 

-13.0 to 0.3 

Vss-0.3 to Voo+0.3 

-20 to 75 

-65 to 150 

260'C, 10s (at lead) 

Conditions Min 

-4.5 

-3.5 

Vss= -5.5V CS=H 
-

VLs=-10.0V Rf=1.0MQ 

Rf=1.0MQ -

Rf= 1.0MQ -

Vss= -5V 1,000 
V1H=VoH= -2.0V 

1,000 
V1L =Vol =Vss+0.8V 

CL= 100pF + 1TTL -

*I In the case of operating voltage Vss at Voo-3.0V, inquire of IC SALES DEPT. 

E-38 

Typ 

-

60 

-

-

-

-

-

RAM Address 

Data Input/Output 

Read Enable 

Write Enable 

Oscillation Circuit 

Chip Select Input 

Clock Output 

Master/Slave 

Selection 

Slave Synchronous 

Input/Output 

LCD Common (Y) 

Drive 

Output 

LCD Segment (X) 

Drive 

Output 

LCD Drive Power 

Supply 

Power Supply ( +) 

Logic Power Supply ( - ) 

(Voo=OV) 

Unit 

v 
v 
v 
·c 
·c 
-

(Voo=OV) 

Max Unit 

*' -5.5 v 
-10 v 

100 µA 

-2.0 v 
-2.0 v 

- ns 

- ns 

800 ns 



•PACKAGE DIMENSIONS 

•SED1500F SERIES 

0.992 ±0.016 

{25.2±0.4) 

0.787±0.004 
(2Q.Q±O.l) 

80-pin QFP 

unit : inch 
(mm) 

The capacity of the SED1500F series is varid as follows with a duty of LCD multiplex drive. 

ecommon-single series e Common-multi series 

Duty Type 
No. of COM No. of SEG 

Duty Type 
No. of COM No. of SEG 

output output output output 

1/7 SEDl507F 7 42 1/8 4 42 

1/8 SEDl500F 8 42 1/9 5 42 

1/10 SEDl501F 10 40 1/10 5 42 

1/11 11 39 1/11 6 42 

1/12 12 38 1/12 6 42 

1/13 13 37 1/13 7 42 

1/14 14 36 1/14 7 42 

1/15 15 35 1/15 8 42 

1/16 SED1502F 16 34 1/16 SED1503F 8 42 

• 1 The driver is open-ended by the cascade connection. 
• 2 Above-mentioned Duties are all realized by the mask option. Listed types are already available. As to other ones, 

please inquire of our IC Sales Dept. 
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•EXAMPLE OF APPLICATIONS (Connection among the SED1500F series, LCD and MPU) 

eAn example of multichip composition by the common-single series. 

Number of display dots=10X40Xn n=1-10 (in the case of SED1501F) 

10 

CMO 
I 

CM9 

COMO 

LCD 

IOX40DOT 

40 

SEGO 
SEGJ9 E/i 

COM9 SED1501F 
NO !(MASTER) 

Vss 

LCD 

IOX40DOT 

10 

SEGO 
SEGJ9 

SED1501F 
OSCI NOZ(SLAVE) 

Voe 

E/i 

MICRO COMPUTER 
(4 BIT MPU) 

•An example of multichip composition by the common-multi series. 

LCD 

IOX40DOT 

40 
Voo ...--~sE=G'---~ 

SEGJ9 

SEDl501F 
NO.n(SLAVE) 

E/i 

OSCI 

Number of display dots =16 x 42 x n n = 2-10 (in the case of SED1503F) 

LCD LCD LCD LCD COMB 
16X4200T 16X42DOT 16X42DOT 16X4200T I 

COMIS 

42 42 42 

COMO SE,GO - Voo SEGO Voo Voo SEGO 
' SEG41 E/I SEG41 - - SE,G41 

COMJ SE01503F SEDl503F E/I E/1SED1503FCOMO 
NOl(MASTEA) OSOi NOJ(SLAVE) OSC IND o(SLAVE)COM7 

.J ff% ~ lgjlffl~ ">I! h1ffl~ 
ff >I! ~ 

oil; 5~ ~ 51" ~ ~l~lffl~ 
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CMOS VFD DRIVER 

eHigh-voltage CMOS Driver (70V: 10mA/bit) 

eTransfer Clock (4MHz Max) 

eShift Registers and Latch Circuits are Built-in 

•DESCRIPTION 

The SED2020FoA is a 20 bits (10 bits x 2) driver for vacuum fluorescent displays (VFD). The SED2020FoA is 

designed to drive both the anode and. grid of the VFD. A cascade connection of multiple SED2020FoAs 

allows to expand characters and segments. 

High voltage (70V Max) CMOS designed output circuit eliminates the external pull-down resistors to the 

output. The fast rise/fall time (1 µs Max) enables a clear display which is free from afterglow. 

The input circuit has a CMOS structure (logic level: 1.55V) with pull-up resistors, and can be directly driven 

by a standard logic IC such as TTL, LSITL, CMOS, or HSCMOS. 

•FEATURES 

eHigh-voltage CMOS driver (70V: 10mA/bit) 

eAnode/Grid driver for VFD 

eon-chip serial input 10 bits shift register x 2 (20 bits in total) 

eTransfer clock · · · · · · · · · · · · · · · · · ·4MHz 

eLogic supply voltage ·········VooL = 5V±10% 

ePackage······ ··· ··················46-pin QFP (plastic)/44-pin QFP (plastic) 

•BLOCK DIAGRAM 

VnnL 
--+­

Vnnfl 

'--------c~---v---------u----~ 

DOI 002 .. ···············0010 

502 
512 

CLK2 

Same as Left 
LH2 

BK2 

00110012 0020 
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•PIN CONFIGURATION 

BK2 
BK! 
LHl 

42 

CLKI 45 
Sil 46 
Sl2 I 
CLK2 
LH2 

SED2020FoA 

0"' 
"'"' 28 NC 

NC 
SOI 

25 NC 
NC 
NC' 
NC 
502 

Vooc __J , 20 NC 
Vss ~5~~-~~~~~~~~~~~~~~~~-1~9,NC 

I I II I I I II I I I I 
~O-NM~LO\D,......000\0(.) 

~z§§§§§§§§§§z 
NC : NO Connection 
NC' : MUST BE OPEN 

•PIN DESCRIPTION 

Symbol Pin Name 

BK2 
BKl 
NC 
LHl 
CLKl 
Sil 
512 
CLK2 
LH2 
VooL 
Vss 

a::::~~~~~~~~~ 
00000000000 
>0000000000 

NC : NO Connection 

Function 

NC 
NC 
SOI 
NC 
NC 
NC 
NC 
502 
NC 
NC 
NC 

CLKI 
Clock input 

Data is read from SI during "L'' of CLK; data shifts to SO at rising edge of 
CLK2 CLK. 

Sii 

Sl2 
Data input Serial data input to shift registers 

SOI 

S02 
Data output Serial data output from shift registers 

LHI 
Latch clock input 

Data of shift register are read during "H" of LH ; data of shift register are 
LH2 latched at falling edge of the signal. 

BK! 
Blanking Entire display can be turned off during "H". 

BK2 

DO Driver output High-voltage CMOS output 

Vss Power supply GND (OV) 

VooL Power supply Supply for logic (5V) 

VooH Power supply Supply for driver (70V) 

•ABSOLUTE MAXIMUM RATINGS (Vss=OV, Ta= -10 to 70°C) 

Parameter Symbol Ratings Unit 

Supply voltage (driver) VooH -0.3 to 70 v 
Supply voltage (logic) VooL -0.3 to 7 v 
Driver output voltage Voo Vss-0.3 to VooH+0.3 v 
Input/ output voltage Vvo Vss-0.3 to VooL +0.3 v 
Driver high level output current loHDO -15 to 0 mA 

Driver low level output current loLDO 0 to 3 mA 

Power dissipation Po 0 to 250 mW 

Operating temperature Topr -10 to 70 oc 
Storage temperature Tstg -65 to 150 oc 
Soldering temperature and time Tsol 260°C, !Os (at lead) -
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•RECOMMENDED OPERATING CONDITIONS 

Parameter Symbol 

Supply voltage (driver) VooH 

Supply voltage (logic) VooL 

Input voltage V1 

Input logic level vll 

Driver High level output current loHDO 

Clock frequency fc1ock 

Clock pulse width twclock 

Setup time tsetup 

Hold time thold 

Latch pulse width twlatch 

•ELECTRICAL CHARACTERISTICS 

eoc Electrical Characteristics 

Parameter Symbol 

High level input voltage V1H 

Low level input voltage V1L 

High level input current l1H 

Low level input current l1l 

High level output current loH(SO) 

Low level output current lol(SO) 

Supply current (V ooL) lool 

Supply current (V ooH) looH 

Driver high level output current loHOO 

Driver low level output current lolDO 

eAC Electrical Characteristics 

Parameter Symbol 

Clock-latch delay time tel 

Latch-clock delay time tlC 

Output(SO) rise time tr (SO) 

Output(SO) fall time tf (SO) 
~- . 

(SO) Clock(SO) delay time tp 

Output(DO) rise time tr (DO) 

Output(DO) fall time tf (DO) 

BK-DO transfer time tp (DO) 

Conditions 

TTL input level 

Grid output 

Anode output 

Cascade connection 

Conditions 

V1H=5.3V 

Vil =OV 

VoH=4.6V 

Vol =0.4V 

f clock=4MHz 

At all drivers output "H" 

VoHoo=55V at output "'H" 

VoLDo=5V at output "L" 

Conditions 

1 . Input signal conditions 
(1) Amplitude: 0-5V 
(2) Rise/fall time should be 

15ns or less. 
(3) Measuring voltage should 

be 2.5V. 
2 . Output signal conditions 

(1) Standard loads are: 
13pF, IOMQ 

(2) Measuring voltage should 
be 2.5V or 1/2 of the 
amplitude. 

(Vss=OV) 

Min Typ Max Unit 

30 60 70 v 
4.5 5.0 5.5 v 
0 - Vool v 
- 1.55 - v 
- -10 - mA 

- -0.5 - mA 

0 - 4 MHz 

125 - - ns 

125 - - ns 

0 - - ns 

250 - - ns 

(Vool=5V, VooH=60V, Vss=OV, Ta=25"C) 

Min Typ Max Unit 

2.4 - Vool v 

0 -- 0.7 v 

- 33 100 µA 

-160 -100 - µA 

- -1.4 -0.44 mA 

I. 6 2.1 - mA I 
- - 5 mA 

- - 2.0 mA 

- - -10 mA 

I - - mA 

(Vool =5V, VooH=60V, Vss=OV, Ta =25'C) 

Min Typ Max Unit 

125 - - ns 

0 - - ns 

- - 50 ns 

- - 50 ns 

- - 125 ns 

- - I µs 

- - I µS 

- - 2 µs 
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eTiming Chart 

[ 
I 

l 

l 
•PACKAGE DIMENSIONS 

l.031t.0016 
(26.2±0.•) 

CLK 
(Clock) 

SI 
(Data) 

CLK 
(Clock) 

LH 
(Latch) 

CLK 
(Clock) 

LH 
{Latch) 

•• (Blank) 

OUTPUT 
(SO.DO) 

(Jl_np_o_qn_o_o_o_n_n_QJ 

E-44 

46-pin QFP 

~:.~::.~ 
-O:to.3) 

0.122 
(3.1) 

unit : inch 
(mm) 

1/1 clock 

twclock 

l<L 

twlatch 

tsetup thold 

tlC 

n 90% 

10% 

0.075 
(1.9) 

44-pin QFP 

unit: inch 
(mm) 



•TYPICAL CONNECTIONS 

•Example of connecting 
SED2020F's to VFD (1) 

<1 bit serial> 

Anode Clock <>--- --1-...--.-----------1 !Serial Data 

latch Clock<>----- --1---.--------1 
Blank o------- - - - -1-.-~------1 

SED2020F 

VFD 

SED2020F 

o- 0 8------8 8------8 
SED2020F SED2020F 

{ 
Blank <>--- -- - -

Grid Clock <>--- --1--+-<>-----------1---..._. 
Serial Data ~---------~ 

El 

l '''""""' El 

I 
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•Example of connecting 

SED2020F's to VFD (2) 

<4bits serial> 

{= , ... ' l---1~---------1 
Anode Latch Clock<>-------·i----------1 

Blank o--------•--------• 

SED2020F 

VFD 

SED2020F 
&-----

&------§ §------ § 
SED2020F 

{
Blank <>----- - -

Grid Clock <>-- --1-+-+---------1---......., 
Serial Data ~--------~ 
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PF293-04 

SED2032Fos 
CMOS VFD DRIVER 

eHigh-voltage CMOS Driver (70V: 10mA/bit) 

eTransfer Clock (4MHz Max) 

eshift Registers and Latch Circuits are Built-in 

•DESCRIPTION 

The SED2032Foo is a 32 bits (16 bits x 2) driver for vacuum fluorescent displays (VFD). The SED2032Foe is 

designed to drive both the anode and grid of the VFD. A cascade connection of multiple SED2032Foe 

allows to expand characters and segments. 

High voltage (70V Max) CMOS designed output circuit eliminates the external pull-down resistors to the 

output. The fast rise/fall time (1 µs Max) enables a clear display which is free from afterglow. 

The input circuit has a CMOS structure (logic level: 1.55V) with pull-up resistors, and can be directly driven 

by a standard logic IC such as TTL, LSTTL, CMOS, or HSCMOS. 

•FEATURES 

eHigh-voltage CMOS driver (70V: 10mA/bit) 

eAnode/Grid driver for VFD 

eon-chip serial input 16 bits shift register x 2 (32 bits in total) 

eTransfer clock ...... · .......... ·4MHz 

eLogic supply voltage ......... VooL = 5V±10% 

ePackage ........................... 60-pin QFP (plastic) 

•BLOCK DIAGRAM 

VooL 
----1-­

Vnnu 

'--------<.;------v----------0----~ 

001 002 -·-·------........ 0016 

CLK2 

Same as Left 
LH 

BK2 

0017 0018 0032 
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•PIN CONRGURATION 

0032 
NC 
NC 
NC 
NC 
S02 
NC 
NC 
NC 
SOI 
NC 
NC 
NC 
NC 
0016 

IO'<t(f)N,...O 
,.......,,........,,...,....d'la>t--IDl()'<t(f)N.-. 
ggggggggggggggg 

NC : NO Connection 

•ABSOLUTE MAXIMUM RATINGS 

Parameter Symbol 

Supply voltage (driver) VooH 

Supply voltage (logic) VooL 

Driver output voltage Voo 

Input/output voltage Vvo 

Driver high level output current loHOO 

Driver low level output current loLDO 

Power dissipation Po 

Operating temperature Topr 

Storage temperature Tstg 

Soldering temperature and time Tsol 

VooH 
NC 
Vss 
VDDL 
LH2 
CLK2 
Sl2 
Sil 
ClKl 
LHJ 
BK! 
BK2 
NC 
NC 
NC 

•PIN DESCRIPTION 

Pin No. Symbol Pin Name Functions 

22 CLKl Clock Data is read from SI during 

input "L" of CLK; data shifts to 
25 CLK2 SO at rising edge of CLK. 

23 Sil Data Serial data input to shift 
24 Sl2 input registers 

51 SOl Data Serial data output from 
55 S02 output shift registers 

21 LHI Data of shift register are 
Latch read during "H" of LH; 
clock data of shift register are 

26 LH2 input latched at falling edge of 
the signal. 

20 BKl 
Blanking Entire display can be 

19 BK2 turned off during "H" 
15 to I, 60 DO Driver output High-voltage CMOS output 31 to46 

28 Vss Power supply GND (OV) 

27 VooL Power supply Supply for logic (5V) 

30 VooH Power supply Supply for driver (70V) 

(Vss=OV, Ta= -10 to 70°C) 

Ratings Unit 

-0.3 to 70 v 
-0.3 to 7 v 

Vss-0.3 to VooH+0.3 v 
Vss-0.3 to VooL+0.3 v 

-15 to 0 mA 

0 to 3 mA 

0 to 250 mW 

-10 to 70 oc 
-65 to 150 oc 

260°C, 10s (at lead) -

•RECOMMENDED OPERATING CONDITIONS (Vss=OV) 

Parameter Symbol Conditions Min Typ Max Unit 

Supply voltage (driver) VooH 30 60 70 v 
Supply voltage (logic) VooL 4.5 5.0 5.5 v 
Input voltage V1 0 - VooL v 
Input logic level vll TTL input level - 1.55 - v 

·---

Grid output - -10 - mA 
Driver High level output current IQHDO 

Anode output - -0.5 - mA 

Clock frequency !clock Cascade connection 0 - 4 MHz 

Clock pulse width twclock 125 - - ns 

Setup time tsetup 125 - - ns 

Hold time th old 0 - - ns 

Latch pulse width twlatch 250 - - ns 
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•ELECTRICAL CHARACTERISTICS 

eoc Electrical Characteristics 

Parameter Symbol 

High level input voltage V1H 

Low level input voltage Vil 

High level input current l1H 

Low level input current l1l 

High level output current loH(SO) 

Low level output current lol(SO) 

Supply current (Vool) lool 

Supply current (VooH) looH 

Driver high level output current loHDO 

Driver low level output current loLDo 

eAC Electrical Characteristics 

Parameter Symbol 

Clock-latch delay time tel 

Latch·clock delay time tlc 

Output(SO) rise time tr (SO) 

Output(SO) fall time tf (SO) 

Clock(SO) delay time tp (SO) 

Output(DO) rise time tr (DO) 

Output(DO) fall time tf (DO) 

BK-DO transfer time tp (DO) 

•Timing Chart 

[~ 
(late~) 

(Vool=5V, Vss=OV, VooH=60V, Ta=25'C) 

Conditions Min Typ Max Unit 

2.4 - Vool v 
0 - 0.7 v 

V1H=5.3V - 33 100 µA 

Vil =OV -160 -100 - µA 

VoH=4.6V - -1.4 -0.44 mA 

Vol =0.4V I. 6 2.1 - mA 

f clock=4MHz - - 5 mA 

At all drivers output "H"" - - 3 mA 

VoHoo=55V at output "H" - - -10 mA 

VoLDo=5V at output "L" 1 - - mA 

(Vool=5V, Vss=OV, VooH=60V, Ta=25'C) 

Conditions Min Typ Max Unit 

I . Input signal conditions 125 - - ns 
(I) Amplitude: 0-5V 

0 - -(2) Rise/fall time should be ns 

I 5ns or less. - - 50 ns 
(3) Measuring voltage should 

50 be 2.5V. - - ns 
2 . Output signal conditions - - 125 ns 

(I) Standard loads are: 
13pF, IOMQ - - 1 µs 

(2) Measuring voltage should - - 1 µS 
be 2.5V or 1/2 of the 
amplitude. - - 2 µs 

•PACKAGE DIMENSIONS 

0.701±0.016 
(17.8±04) 

0.551±0.004 
(14.0±01) 

! 
~ !'l+r---------, 

60-pin QFP 

l":ir:!!::mmni:ir:u:mra:u:im::~~cf o-12· 

0.075 
(1.9) 

0.0<J3.too12 
(1.1.tO.J) 

unit : inch 
(mm) 
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PF221-03 

SED5031Coc 
CMOS 12 BIT THERMAL HEAD DRIVER 

eBuilt in 12bit static shift register 

e12bit latch circuits 

eoutput control circuits and built in 12bit driver 

•DESCRIPTION 

The SED5031Coc is a low power CMOS 12bit thermal head driver. It contains a 12bit high speed shift 

register, 12bit latch, output control circuit and 12bit driver with a drive capability of 28V/150mA allowing 

direct connection with thermal heads. 

•FEATURES 

eBuilt in 12bit static shift register 

eBuilt in 12bit latch 

eBuilt in output control circuit and 12bit driver 

eHigh supply voltage for driver ................... 28V (Max) 

eHigh output current · · · · · · · .. · · · · · · .. · · · · · · · .. · .. · · · ·150mA (Max) 

eLow supply current ·································0.3mA/2MHz (Typ) 

eHigh speed operation .............................. ?MHz (Max) 

esi gate CMOS process 

ePackage··················· .. ············· .. ············24-pin DIP (plastic) 

•BLOCK DIAGRAM 

0 ~ 
Cl Cl 

LATCH <>--<t>-_._--l~--lf-+-1--

51 1>--c:---1 

0 ..... 
0 
Cl 

..... ..... 
0 
Cl 

N 

0 
Cl 

so 
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•PIN CONFIGURATION •PIN DESCRIPTION 

Pin No. Pin Name Function 

GND AEO 
CLK 3 Clock input for static shift register. 

SI 13 Serial data input to shift register. 
Voo LATCH so 12 Serial data output from shift register. 
CLK BEO 

D07 Ul D06 
LATCH 23 

Latch signal input. Data in the shift register 
is latched when this signal goes low. 

GND2 
ITI 

GND2 0 Output enable A. Latched data is enabled for output to 

DOS 
(J1 

D05 0 

D09 
w 

D04 ...... 
DOlO 

() 
D03 0 

Cl 

AEO 24 the driver when this signal is low. DO terminals are in 
the high impedance state when this signal is high. 

Output enable B. Latched data is enabled for 

BEO 22 output when this signal is high. DO terminals are 

DOll D02 in the high impedance state when this signal is low. 

GND2 GND2 

D012 DOl 
DOn 

14.16-19, 21 Parallel data output terminals. 
4, 6 - 9, 11 (Open drain NMOS transistor output) 

so SI 
Voo 2 Power supply ( + 5V) 

GND 1 Signal ground for input: OV 

GND2 5, 10, 15, 20 Ground for driver output terminals : OV 

•ABSOLUTE MAXIMUM RATINGS 

Parameter Symbol Ratings Unit 

Supply voltage Voo -0.5 to 7.0 v 
Voltage supplied to driver Bvoo 28 v 
Driver output current loLDO 150 mA 

Input voltage V1 -0.5 to Voo+0.5 v 
Input current 11 -20 to 20 mA 

Output voltage Vo -0.5 to Voo+0.5 v 
Power dissipation Po 0.65 (Ta=80°C) w 
Operating temperature Topr -10 to 80 "C 

Storage temperature Tstg -65 to 150 "C 

Soldering temperature and time Tsol 260°C, 1 Os (at lead) -

•RECOMMENDED OPERATING CONDITIONS 

Parameter Symbol Conditions Min Typ Max Unit 

Supply voltage Voo 4.5 5.0 5.5 v 
Input voltage V1 0 - Voo v 
Output high voltage DOn VoHoo 0 12 24 v 
Driver output current IOLDO - 120 150 mA 

fcLKI - 2 7 MHz 
Clock frequency 

fcLK2 * •for cascade connection - 2 5 MHz 

Clock pulse width twcLK 70 - - ns 

Setup time Sl·CLK tsetup 50 - - ns 

Setup time CLK·LATCH tcL 100 - - ns 

Hold time Sl·CLK tho Id 10 - - ns 

Latch pulse width twLATCH 50 - - ns 
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•ELECTRICAL CHARACTERISTICS 

eoc Electrical Characteristics 

Parameter Symbol 

Input high voltage V1H 

Input low voltage Vil 

Input high current l1H 

Input low current l1l 

Output high voltage (SO) VoHso 

Output low voltage (SO) Volso 
Output high current (SO) loHSO 

Output low current (SO) lolSO 

Driver output voltage (DOn) Voloo 

Driver output current (DOn) loLDo 

Voo supply current loo 

Output leakage lw 

eAC Electrical Characteristics 

Parameter 

Output rise time 

Output fall time 

Output (SO) delay time 

Low level propagation time 

•Timing Chart 

[
CLK 

SI 

[
CLK 

LATCH 

[
CLK 

so 

[

AEO 

BEO 

DOn 

Symbol 

tr 

tt 
tdso 

tp 

(Voo=5V, Ta=25°C) 

Conditions Min Typ Max Unit 

3.5 - 5.0 v 
0 - 1. 5 v 

V1H=5.3V - - 0.5 µA 

V1l=-0.3V - - 0.5 µA 

Voo=4.5V 4.45 - - v 
Voo=4.5V - - 0.05 v 
VoH=4.2V 0.5 2.5 - mA 

Vol =0.4V 0.5 1.5 - mA 

loLDo= 120mA - 0.7 1.0 v 
Voloo= l.OV 120 160 - mA 

Voo=5.5V, fclK=5MHz - 1.5 5 mA 

Voo=4.5V, VoH=24V - - 50 µA 

(Voo=5V, Ta=80°C) 

Conditions Min Typ Max Unit 

- 20 35 ns 

- 20 35 ns 
Cl= 13pF 

- 70 120 ns 

- 0.2 1 µs 

•Signal Sequence 

CLK 111 .. ·····lll 111 ...... 111 

"''"" 

330Q 
12V 

LATCH 
AEO 

BEO 

DO 

u ~ 

u u-
n fl__ 

~ ~ 
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•PERFORMANCE CURVES 

Driver output current (loLoo)-Driver output voltage (VOLoo) 

~ •• ·~W 5V 4V 
2001--+--+-t~,.=...,--'-;.+i-'--j"'-'+--+--i 

ILL Z 13~ ff V k::J I 

~ Ta=25°C 

0 1.0 2. 0 
Vo,oo(V) 

•PACKAGE DIMEMSIONS 

E-54 

0.100±0.010 0.018±0.002 
(2.54±0.25) (0.46±0.05) 

Driver output current (loLOO)-Ambient temperature (Ta) 

0.600 
(15 24) 

+0.001 I 0.010-0.000• 
....._ ___ __, (o.2s~g:g~) 

0.608-0.655 ~ 
(15.44-16.64) 

50 
Ta("C) 

100 150 

24-pin DIP 

unit : inch 
(mm) 



PF175-03 

SED1330F 
CMOS GRAPHIC LCD CONTROLLER 

•DESCRIPTION 

eFor Large-scale LCD 
eFew External Circuits 
evirtual Screen Display RAM 
eEnhanced Control Function 

The SED1330F is a Graphic and Character display controller for large-scale dot matrix liguid crystal displays. 

The external frame buffer stores the character code and/or bit image data from a microprocessor. The data 

is periodically read out and outputted as the converted bit image data for the display. The SED1330F's 

enhanced control functions allow layered displays of the character and graphic screens, flexible scrolling 

and devision of the display. The built-in external memory timing circuit, LCD module control circuit and high 

speed character generator make it easier to design an LCD control block requiring few external circuits. 

•FEATURES 
eAutomatic cursor shift function···· ··4 directions, up, down, right and left 
eFlexible scrolling function ············Free scrolling of the display window of character/graphic screen 

Smooth scrolling to right and left 
e3 modes of display ··················· .. Character mode, Graphic mode, 2-screen layered mode 
eDisplay dots ······························Character mode: 80 characters x 32 lines plus layered graphic screen 

Graphic mode : 256 x 640 dots x 3 screen 
eFrame buffer memory space ·········64K bytes 
esuilt-in Character Generator · · · · · · · · ·160 characters (5 x 7 dot matrix, mask programmable) 
eExternal Character Generators ······CGRAM : 64 characters (8 x 16 dot matrix) 

CGROM : 256 characters (8 x 16 dot matrix) 
eLCD drive duty ratio ····················Static to 1/256 duty (programmable) 
e8o series or 68 series MPU interface (selectable) 
eLow supply current · · · · · · · · · · · · · ········Operation : 5mA (Typ), Standby : 0.05µA (Typ) 
esingle power supply ··················5V±10% 
ePackage· .. · · · · · · · · · · · · · · · · · · · · · · · · · · · .. · · · · 60 pin QFP (Plastic) 

•BLOCK DIAGRAM 

g 
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•PIN CONFIGURATION 

02 
03 

°' 05 
06 

"' VA9 
VAIO 
VAl\ 
VAl2 
VA13 

" VAl4 
VAl5 
"0 

'°' ~~fl-""'9~-ttW~ V02 

•ABSOLUTE MAXIMUM RATINGS 

Parameter Symbol 

Supply voltage Voo 

Input voltage v, 
Power dissipation Po 

Operating temperature Topr 

Storage temperature Tstg 
Soldering temperature and time Tsol 

•PIN DESCRIPTION 

Pin Name Pin Functions Pin Name No. 

OSC1 54 Oscillator terminal (Input) VAO to VA15 

OSC2 55 Oscillator terminal (Output) VDO to VD7 

Voo 58 Power supply ( + 5V) VR/W 

Vss 13 Power supply (GND) vcr 
SEL1,2 53,52 MPU interface format selection REF 

DO to D7 59,60 Data bus XDOtoXD3 lto6 

AO 57 Data type selection XSCL 

RD 50 80 series Read strobe signal XECL 68 series ~E~ clock 

WR 51 80 Series Write strobe signal LP 68 series R/W~al 

cs 56 Chip select WF 

RES 47 Reset YSCL 

SYNC 48 ~~n~\" for synchronization YD 

CLO 49 Synchronized dock input for 
slave GLC YDIS 

Ratings 

-0.3 to 7.0 

-0.5 to Voo+0.5 

0.3 

-20 to 75 

-60 to 150 

260°C, 10s (at lead) 

Pin 
Functions No. 

27,21 VRAM address bus 30to0 
1910 VRAM data bus 26 

44 VRAM R/W signal 

45 Memory control signal 

46 Refresh signal for DRAM 

7-10 Dot data output bus to X driver 

12 Dot data shift clock for X driver 

11 Chip enable shift clock for X driver 

14 Dot data latch pulse 

15 Frame signal 

18 Scan data shift clock for Y ,driver 

17 Scan data output 

16 Power down signal when display OFF 

(Vss=OV) 

Unit 

v 
v 
w 
oc 
oc 
-

•ELECTRICAL CHARACTERISTICS (Voo=5V±10%, Vss=OV, Ta=-20to75°C) 

Parameter Symbol Conditions 

Operating voltage Voo 
Register data retention voltage VoH 

High level input voltage V1HT DOtoD7, AO, CS, RD, WR, T 
Low level input voltage V1LT VDOtoVD7, IOH= -5.0mA, 

T 
IOL = 5. OmA, VR/W, VCE, High level output voltage VoHT 

L REF Low level output voltage VoLT 
High level input voltage V1HC IOH = 1. 6mA, IOI...= -1. 6mA, c 

M Low level input voltage V1LC SELi, 2, SYNC, YD, XDOto 
0 High level output voltage VoHc XD3, XSCL, XECL, LP, FR, s 

Low level output voltage VoLc YSCL, YDIS, OSCI, OSC2 

~ Positive trigger threshold VT+ • 
M 

voltage 
RES I Negative trigger threshold Vr-T 

T volt~e 

Input leakage current lu 

Output leakage current ILO 
V1=Voo or Vss 

Average operating current looA fosc=6.0MHz, No load 

Standby current loos 
(No extern~-RAM) 

OSCI =CS=Voo 
Oscillation frequency fosc 

External clock frequency fcLK 
AT X'tal 

OSCI, OSC2 
Feed back resistance Rt 

RES input pulse should be longer than 1.0ms. 
VLs should be OFF when RES is "L". 

E-56 

Min Typ Max Unit 

4.5 5.0 5.5 v 
2.0 - 6.0 v 
2.2 - Voo+0.3 v 

-0.3 - 0.8 v 
2.4 - - v 
- - 0.4 v 

0.8Voo - - v 
- - 0.2Voo v 

Voo-0.4 - - v 
- - 0.4 v 

0.5Voo 0. 7Voo 0.8Voo v 
0.2Voo 0.3Voo 0.5Voo v 

- 0.05 2.0 µA 
- 0.10 5.0 µA 

- 5.0 6.5 mA 
- 0.05 20 µA 

1. 0 - 10.0 MHz 
- - 10.0 MHz 

0.5 1.0 7.0 MQ 



•EXAMPLE OF APPLICATION 

AO AO 

:::> 
a. 
::;; 

00 00 
I I 

07 07 

R5 R5 
WR WR 

RESET ill 
xoo 

RESET 

•PACKAGE DIMENSIONS 

"-
0 

"' :::? 
0 
UJ 
V) 

VAO 

1.008±0016 
(256• 0 •) 

0.787±000< 
,---~~~'2='~''-"~'~~~---; 

29 ~;~~ ~:~,.m 
~rr'i'i=rncmi"ITT~ITTCITTi'"""=rnr;;ft.::==:_" 

[flnnnnnnnnnnnnnnnn~," 
0059,0011 
(JS'o'J 

0110 
{28) 

60-pin QFP 

unit : inch 
(mm) 

I 

E-57 



•CHARACTER CODE TABLE (BUILT-IN CHARACTER GENERATOR) 

Lower 4 bit (DO to 03) of Character Code (Hexadecimal) 

0 1 2 3 4 5 6 7 8 9 A B c D E F 

I II # $ ~-~ - ' .:: ::. 2 ••• • ·+· + •• • -••• • • 
=- •• • -·· • 

~1 1 .-. ~ 4 C' . - ..... ::: •:.. • •• • .-. ,..... 3 I:• •• • ·= .• - •• 
m L.. ·-· ._1 I • ' - •• •• •• 
E - -· • 
~ 

4 f d ~ E: 1-· [:. E F 13 H I .J ~-·· L t·1 t·~ 1:1 Cll 
x ••• Q) 

~ - -· Q) 

F' 1::1 F:: 
.-. T l_I l..J l.1.I ::·:: 

1.,. -, [ ¥ ] •• • •• "C 5 0 - •• (.) 
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PF366-01 

SED1351F 
CMOS GRAPHIC LCD CONTROLLER 

eoperation Under the Control of UBits or 16Bits MPU 
ecycle Steal Mode for MPU's Access to VRAM 
eMaximum Display Capacity 1,024 X 512 Dots (524,288 Dots) 

•DESCRIPTION 
The SED1351F is a high-duty dot matrix graphic display LCD controller. It can interface with an 8bits or 16bits MPU 
having a READY (WAIT) input pin. Cycle steal mode is used to have the MPU access the VRAM so that the display 
is not disturbed. The SED1351F contains circuits that control all data and addresses for cycle steal operations 
and requires no external data/address control circuit. Furthermore, the device has a chip select output pin for VRAM. 
This makes it possible todirectlyconnect up to eight 64K SRAMs or two 256K SRAMs to the SED1351F without using 
an external decoder. 
The VRAM addresses are mapped in the MPU memory space. This feature enables the MPU to directly address any 
display data for efficient data manipulation especially when the user is drawing a picture. 
The SED1351F is available with two display modes to choose from, binary mode (on/off only) and gray mode (on/off 
and two gray steps). Use of the full 64K bytes capacity of VRAM makes it possible to display a maximum of 524,288 
dots in the binary mode and 262,144 dots in the gray mode. 

•FEATURES 
eVRAM capacity ... · .. · ···· · · · · · .. · · · ...... · · · · · ·64K bytes (Mapping : MPU memory space) 

eLCD display modes .......... ···· .. ···· .. · ...... -Binary (ON/OFF only) 

Gray (ON/OFF +two gray steps) 
eLCD panel .......................................... 1-screen configuration (4bits or 8bits data transfer) 

2-screen configuration (4bits data transfer for each display) 

eMaximum number of horizontal · · · · ··· · · ·· ·256 characters 
2,048 dots (Binary display mode) I 1,024 dots (Gray display mode) 

eMaximum number of vertical lines ·········1,024 lines (1-screen drive) I 2,048 lines (2-screen drive) 

ePanel division/OR function ··················Either to be selected in 1-screen drive mode 

e1nterface with MPU through use of READY (WAIT) signal 

ecapability of using virtual display panel 

esmooth vertical scrolling 

eChip select output for VRAM 

esingle power supply ···"······················5V±10% 

ePackage· · · · · · · · ·· · · · · · ·· · ·· · · ·· · · · ·· · · · · · · · · · · · · · · ··100pin QFP (Plastic) 

•BLOCK DIAGRAM 
RESET 

READY MPUSEL, MPUCLK 

OSCI OSC2 VAO to VAIS 
~toves4 

Control Registers 

16 Bits 

M P X 

VOO to VD15 

LCDENB 

XSCL 
LP 
YO 
WF 

UDO to U03 
LOO to LD3 
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•PIN CONFIGURATION 

VDll 
VD12 
VD13 
VD14 
VOIS 
LCDENB 
XSCL 
LP 
Wf 
YD 

SED1351F 
Index 

VA3 
VA2 
VAl 
YAO 
VWE 
OBIS 
DB14 
0813 
0812 
0811 
0810 
099 
OBB 
DB7 
096 
DBS 
094 
093 
092 

UDO 
UDl 
U02 
UD3 
LOO 
LOI 
L02 
L03 
OSCI 
OSC2 

--);;m;m;;:;;;:;:;;;:m;;;;;:;;;;;:;;m;:;;:mm;;;;:mm;;;:;;;:;;:{,-r--0•1 

•PIN DESCRIPTION 

Pin Name Pin No. Functions Pin Name Pin No. Functions 

DBO to DB15 30 to 45 MPU data bus VCSO to VCS4 67 to 63 VRAM chip select 

ABO to AB15 14 to 29 M PU address bus VWE 46 VRAM write ehable signal output 

BHE 13 Bus high enable UDO to UD3 91 to 94 Upper panel dot data 

IOCS 3 Control register chip select LDO/UD4 95 

IOWR 4 Control register write enable signal input to to Lower /upper panel dot data 
LD3/UD7 98 

IORD 5 Control register read enable signal input XSCL 87 Dot data shift clock 
MEMCS 6 VRAM control chip select 

LP 88 Dot data latch pulse 
MEMWR 7 VRAM control write enable signal input 

WF 89 Frame signal (LCD AC signal) 
MEMRD 8 VRAM control read enable signal input YD 90 Scan data output 
READY 9 Ready (wait) signal LCDENB 86 LCD control signal 

~-

MPUCLK 10 MPU clock OSCl 99 Oscillator terminal (Input) 
MPUSEL 12 MPU selection (16bits/8bits) OSC2 100 Oscillator terminal (Output) 
RESET 11 Reset signal 

Voo 2 Supply voltage ( + 5V) 

VDO to VDl5 68 to 78 VRAM data bus Vss 1 GND 81 to 85 
VAOtoVA12 47 to 59 VRAM address bus 

VAl3/VCS7 60 
to to VRAM address/chip select 

VA15/VCS5 62 

•ABSOLUTE MAXIMUM RATINGS (Vss=OV) 

Parameter Symbol Ratings Unit 

Supply voltage Voo Vss-0.3 to 7.0 v 
Input voltage V1 Vss-0.3 to Voo+0.3 v 
Output voltage Vo Vss-0.3 to Voo+0.3 v 
Output current/pin lo ±10 mA 

Power dissipation Po 200 mW 

Supply current loo/lss ±40 mA 

Storage temperature Tstg -65 to 150 oc 
Soldering temperature and time Tsai 260°C, 1 Os (at lead) -
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•RECOMMENDED OPERATING CONDITIONS 

Parameter Symbol 

Supply voltage Voo 

Input voltage V1 

Operating temperature Topr 

•ELECTRICAL CHARACTERISTICS 

eoc Characteristics 

Parameter Symbol 

Static current loos 

Input leakage current lu 

High level input voltage I V1H1 
Low level input voltage I V1u 

High level input voltage 2 V1H2 

Low level input voltage 2 V1L2 

High level input voltage 3 Vr+ 

Low level input voltage 3 Vr-

Hysteresis voltage VH 

High level output voltage I VoH1 

Low level output voltage I Vou 

High level output voltage 2 VoH2 

Low level output voltage 2 VoL2 

•PACKAGE DIMENSIONS 

IFI00-51 

81 

Conditions 

Conditions 

V1N=Voo. Vss 
loH=loL=O 

Voo=5.5V 
V1H=Voo 
V1L =Vss 

Voo=5.5V 

Voo=4.5V 

Voo=5.5V 

Voo=4.5V 

Voo=5.5V 

Vaa=4.5V 

Voa=5V 

Voa=4.5V 
loH= -2mA 

loL =6mA 

Voo=4.5V 
loH= -50µA 

loL =50µA 

1.00Stoo1s 
(25.6±0-4) 

0.787~0.°"" 
(20~0 !) 

Min 

4.5 

Vss 

-20 

Min 

-

-10 

3.5 

-

2.0 
-

-

0.8 

0.3 

Vaa-0.4 

-

Voa-0.4 

-

8- -~\-,--~~~~~~~~, !!~!~ 
08 0.o.o.o.o.o.o.o.o.o.a.@.a.omo.o.o.o.o.o.o.o.o.o.ao.o.~ 0 _ 12. 

0.110 
(2.8) 

0.059±0012 
U.5±03) 

Typ 

5.0 

-

-

Typ 

-

-

-
-

-
-
-
-

-

-

-

-

-

(Vss=OV) 

Max Unit 

5.5 v 
--

Voo v 
75 ·c 

(Ta= -2o·c to 75'C) 

Max Unit 

100 µA 

10 µA 

- v 
1.0 v 
- v 

0.8 v 
4.0 v 
- v 
- v 
- v 

Vss+0.4 v 
- v 

Vss+0.4 v 

100-pin QFP 

unit : inch 
(mm) 
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•EXAMPLE OF APPLICATION (When using an Sbits MPU) 

MPU 

*Depend on the screen size of LCD, number of frame buffer memory will be changed. 
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PF286-02 

SED1341Foc 
CMOS VIDEO-LCD INTERFACE (VLI) 

eVideo/LCD Signal Converter LSI 
esimplified Screen Alignment 
e1nternal Oscillator for LCD Display Operation 

(Independent of Video Signal) 

•DESCRIPTION 
The SED1341F VLI (Video-LCD Interface) converts a split composite video signal used to drive CRT displays 

into a data format necessary to dnve dot-matrix liquid crystal displays. With the addition of a sync signal/ 

data separator composite signals can also be processed, making it is possible to replace a CRT display 

(without brightness gradation) with a liquid crystal display panel, needing no special software or hardware. 

A frame buffer allows the VLI to accurately match the higher frequency video signals to the lower frequency 

operation of the LCD unit. In addition, the VLI has a screen alignment function for fine adjustment. These 

functions make it easy to create an LCD terminal that is plug-compatible with CRT display connectors. 

•FEATURES 
eMakes LCD monitor plug-compatible with CRT connectors 
escreen size : 640 x 200 dots, 640 x 350 dots, 640 x 400 dots, 640 x 480 dots 
eLCD Interface 

o Internal oscillator enables setting of frame frequency to match LCD unit fosc=11.2MHz (Max) 
o Duty ratio ····· · ··· · ·· · ·· · ·· · ·· ··· · ·· ··· ··· ·· ·· ··1/100, 1/200, 1/400, 1/175, 1/350, 1/102, 1/202, 1/402, 1/177, 

1/352, 1/104, 1/208, 1/416, 1/183, 1/366, 1/240, 1/480, 1/242, 
1/482, 1/248, 1/496 

o Scan mode · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·1-screen drive, 2-screen drive 
o X-driver interface···· ........ ················· ·4-bit bus, 4-bit x 2 bus, 8-bit bus, Enable-chain type 
o LCD drive method · · · · · · · · · · · · · · · · · · · · · · · · · · · 2-frame AC 

eVideo signal interface · · · · · · · · · · · · · · · · · · · ·······Horizontal scan frequency : 15.69kHz (Typ), 24.83kHz (Typ) 
o TTL-compatible separate signal input 

Video data, horizontal sync signal, vertical sync signal, dot clock 
o Internal PLL (Phase lock loop circuit) program counter (1/706-1/961), Internal phase comparator 

Dot clock generation via PLL: 14.32MHz (Typ), 21.05MHz (Typ), fcK=34MHz (Max) 
oScreen alignment fine adjustment ······Register program method via 4-bit bus 

eDirect control of 64K DRAM/SAAM, 256K SAAM for frame buffer memory (40K x 8 bits Max) 
ePin compatible with SED1341FoA.oB 
esingle power supply ···························5V±5% 
ePackage·············································80-pin QFP (plastic) 
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•BLOCK DIAGRAM 

00-03 

AO/S5-A2/S3 

~/S!,WR/52 

RES 

VD.CK 
HSC, VSC 
NU/ITS 

PLO-PL3 

•PIN CONFIGURATION 

•PIN DESCRIPTION 

Pin Name 

Voo 
Vss 

OSC1 
05C2 

UDO to UD3, NU/LOO to NU/LD3 
XECL 
XSCL 

LP1, NU/LP2 
WF 
YD 
VD 
CK 

HSC 
vsc 

NU/ITS 
MAO to MA14,MA14/MA15 

MOO to MD7 
RAS1, RAS2 

CAS 
WE 

E-64 

"' SEL3 

"' "' SEL5 
NU/SEL6 
NU/SEL7 
NU/SELS 
NU/L03 
NU/LD2 
NU/LDl 
NU/LOO 
m 

Cu.CD PCO OSC!,OSC2 SEL,SELl-SEL5,NU/SEL6-NU/SEL9 

MDO-M07 RAS1,RAS2,CAS MAO-MA7 
WE MA8-MA14,MA15/MA14 

.. , ... ... ... ... .. , ... ... .... 
MAii .... .... 
MA14 
MA14/MA15' 
mi 

UDO-UD3 
NU/LOO-NU/LD3· 
XSCL,XECL 

LPl, NU/LP2 

YO, WF 

SEll 
SEL2 
OSC> 

®~mmmrnmooooimmi(~""" 

NU: NOT USE 

Pin No. Functions 

53 Supply voltage ( + 5V) 
12 GND 
80 Oscillator terminal (Input) 
1 Osei Ila tor terminal (Output) 

5 to2,76 to 73 X driver data bus output 
6 X driver enable shift clock output 
7 X driver shift clock output 

8, 11 Latch pulse output 
9 AC wave form output for the LCD 
10 Row scanning start data output for Y driver 

64 Video data input 
63 Dot clock input 
62 Horizontal sync signal input 
61 Vertical sync signal input 
56 ITS (Half tone) signal input 

42 to 28,27 Address bus output to frame buffer memory 
20 to 13 Data bus 1/0 to frame buffer memory 

26, 25 Row address strobe signal output 
21 Column address strobe signal output 
22 Write enable signal output 



Pin Name Pin No. Functions 

DO to 03 47 to 44 Data input for screen position register 
SEL5= 'L" SEL5='W 

NU/SO 54 NU Scan signal output for digital switch 
AO/S5 to A2/S3 52 to 50 Address bus input Scan signal output for digital switch 

CS/SI 48 Chip select signal input Scan signal output for digital switch 
WR/S2 49 Write signal input Scan signal output for digital switch 

RES 55 Reset signal input 
SEL 77 When SEL is "L", SEL6 to SEL9, ITS are enabled 

SELi 78 Drive mode select input (I-screen drive/2-screen drive) 
SEL2 79 SCREEN SIZE select input>640 x 200 640 x 350 640 x 400 640 x 480 
SEL3 66 SCREEN SIZE select input ' ' ' 
SEL4 24 Frame buffer memory select input (SRAM/DRAM) 
SEL5 69 Screen alignment method select input (SW/MPU) 

NU/SEL6 70 Select input for Vertical back porch (invalid/valid) 
NU/SEL7 71 Timing select input for Latch pulse output (edge/level) 
NU/SEL8 72 X driver interface select input (4 bit bus/ 4 bit x 2 bus, 8 bit bus) 
NU/SEL9 73 Line select input for back porch (8, 16 lines/2, 4 lines) 

PLO to PL3 65,67,68,60 Polarity select input for video signal 
PCO 57 Program counter output in PLL Section 

cu.co 58, 59 Phase comparator output in PLL Section (connect to charge pump) 

•If terminal No.77 (SEL) is set to the "H" level, terminal No.70 to No.72 and No.56 become the NU terminal, and all 
the inputs of SEL6 to SEL8 are considered as "H" level. 
For this reason, the pins are compatible with those in SED1341FoA. 

•ABSOLUTE MAXIMUM RATINGS 
Parameter Symbol Ratings Unit 

Supply voltage 
. 

Voo -0.3 to 7.0 v 
Input voltage 

. 
V1 -0 .3 to Voo +O. 3 v 

Output voltage 
. 

Vo -0.3 to Voo+0.3 v 
1/0 voltage 

. 
Vvo -0.3 to Voo+0.3 v 

Output current lo -10 to 10 mA 

Power dissipation Po 250 mW 

Operating temperature Topr 0 to 70 "C 

Storage temperature Tstg -65 to 150 "C 

Soldering temperature and time Tsol 260°C, I Os (at lead) -

• Vss=OV 

•RECOMMENDED OPERATING CONDITIONS 

Parameter Symbol Conditions Min Typ Max Unit 

Supply voltage Voo 4.75 5.00 5.25 v 
Supply voltage Vss - 0 - v 

E-65 

I 



•ELECTRICAL CHARACTERISTICS 
eDC Characteristics 

Parameter Symbol 

Oscillation frequency fosc 

AV8'11ge op«ating current const.mplion loPR 

High level input voltage 1 V1tt1 

Low level input voltage 1 V1u 

High level input voltage 2 V1tt2 

Low level input voltage 2 V1L2 

High level input voltage 3 V1HS 

Low level input voltage 3 V1u 

High level output voltage Vott 

Low level output voltage Vol 

Input current leakage lu 

1/0 current leakage IL110 

Conditions 
fcK-14.3MHz 
fcK-21MHz 

fcK=32MHz, fosc=l lMHz 

• 1 

•2 

•3 

Iott= -2mA* 4 

IOL=6mA* 4 

V1=0V to Voe 

V11o=OV to Voe 

(Ta=O to 70'C, Voo=5V±5%, Vss=OV) 

Min Typ Max Unit 

fcK/'3.6 
4.5 11.2and MHz 9 fcK/2.28 

- - 40 mA 

2.0 - Voo+0.3 v 
-0.3 - 0.8 v 
4.0 - Voo+0.3 v 

-0.3 - 0.8 v 
3.0 - Voo+0.3 v 

-0.3 - 0.6 v 
4.35 - - v 

- - 0.4 v 
-I - 1 µA 

-I - 1 µA 
-• 1 Terminal : VD, CK, HSC, VSC, NU/ITS, MOO to MD7, AO to A2, CS, WR, NU/SEL9 • 3 Terminal : RES 

•2 Terminal: SEL, SEL1 to SELS, PLO to PL3, NU/SEL6 to NU/SEL8, DO to 03 •4 Terminal: (except OSC2 pin) 

•PACKAGE DIMENSIONS 
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~d 

65 

80 

64 

1.008±0.016 
(25.6±0.4) 

0.787±0.004 
(20.0±0.l) 

0.110 
(2.8) 

40 

80-pin QFP 

unit : inch 
(mm) 



•EXAMPLE OF APPLICATION 

15 

c 

H ~1~1~1~1~1~ 

~.:.gl~l~I~ 
~ g 

SRM20256LM12 
(32kX8) 

*Depend on the screen size of LCD, number of frame buffer memory will be changed. 

640 X200dots··,.2pieces (~:~~~~~or) 

640X350dots·-•64KSRAM 4 pieces or 256KSRAM I piece 
640 x 480dots--•64KSRAM I piece and 256KSRAM I piece 

[
Recommend X Driver; SEDJJBOF, SED!600F 

Recommend Y Driver; SED1190F, SED1610F 
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F. TELECOMMUNICATION PRODUCTS 
1988/1989 CMOS 

DATA BOOK 





PF273-03 

STC9430Cseries 

•DESCRIPTION 

CMOS 300bps FSK SINGLE CHIP MODEM 

eHigh Data Quality 

eLow Supply Current 

esv Single Power Supply 

The STC9430C series LSI is a CMOS 300bps FSK full-duplex modem operating on a single 5V supply. It 

provides all functions needed for a modem compatible with the Bell 103J specifications and the CCITT 
recommendations. The STC9430C also incorporates a power-saving function and a transmit-receive buffer 

amplifier which can be configured adaptively to any line interface 'the user desires.These excellent features 
offer a high-performance solutioh to home security, telemetering terminal, and other modem applications. 

•FEATURES 
eo-300bps FSK full duplex modem·············· Bell 103J, CCITT V.21 

eBuilt-in line interface .. ····························· Built-in buffer amplifier for hybrid circuit. 
(Outputs bipolar signals.) 

eFull duplex band pass filter ·····················-Built-in leap frog SCF 

eHigh data quality ····································Bit error rate (Receive level -30dBm) 

Bell mode : 1 x10- 5Max (S/N:;:::6dB) 
CCITT mode: 1 x10-sMax (S/N:;:::5dB) 

eLow supply current ................................. Operation : 75mW (Typ) 

Stand-by : 10µW (Max) 
esupply voltage ....................................... 5v single power supply 
eDigital 1/0 level ....................................... TTL compatible 

esuilt-in oscillation circuit · · · · · · · · .. · .... · · ...... · ·3.579545MHz : Externally connected X'tal & capacitor 
erest function· ......................................... 9uilt-in Analog loop back test mode 

ePackage· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 20-pin DIP (plastic)/24-pin DIP (plastic)/24-pin SOP (plastic) 

•BLOCK DIAGRAM 

Yoo 

Vss 

OSGI 
OSC2 

SQT 

ALB 

B/C 
O/A 
TMC 

TST 

RxD 

*The STC9430CoA has no v,, and Vee pins. 

TLA RxAO 

Vee* 

TxA 
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•PIN CONFIGURATION 

24-pin DIP/24-pin SOP 20-pin DIP 

OSI 

ALB 

CD 

l'MC 
RxD 

MCL 

N.C. 

Vee 

Voo 

OSC2 

OSCl 

B/C 

•PIN DESCRIPTION 

Pin No. 
Pin name 1/0 

20 pin 24 pin 

OSI I I I 

ALB 2 2 11 

CD 3 3 0 

TMC 4 4 11 

RxD 5 5 0 

MCL 6 6 0 

Vee - 8 -

Voe 7 9 -

OSC2 8 10 0 

OSGI 9 II I 

B/C 10 12 11 

TxD II 13 " 
Vss 12 14 -

TLA OSI 

GND ALB 
TxA co 
TST me: 
RxAO RxD 

RxAl MCL 

RxA2 Voo 

SQT OSC2 

O/A OSCl 

v •• B/C 10 

Vss 

TxD 
N.C.: No connection 

Functions 

[Transmit Buffer Amplifier Inverted Signal] Receives 
Frequency) and other external signals. 

TLA 

GND 

TxA 

RxAO 

RxAl 

RxA2 

SOT 

O/A 

Vss 

TxD 

DTMF (Dual Tone 

[Analog Loop-Back] When this signal goes high, the send output turns 

Multi-

to a 
receive input and the system enters the LSI self-test mode. If both ALB and 
SOT go high, the power-saving mode results. 

[Carrier Detect] This signal goes low when a specified level of energy is detected 
within the receive frequency band. 

[Timer Select] Selects a carrier detection timer response time. 
Short : High level Long : Low level 

[Receive Data] Outputs demodulated output. 
Mark: High level Space : Low level 

[Master Clock] Outputs the master clock (3. 579545MHz) for supply to a tone 
dialer or other external circuits 

!Vee Power] + 5V (24 pin type: Analog, positive) 

!Voe Power] + 5V (24 pin type : Digital, positive) 
(20 pin type: Analog/digital, positive) 

[Oscillation Output) A crystal oscillator (3.579545MHz) and,an oscillation capac-
itor are connected to this pin. 

[Oscillation Output) A crystal oscillator (3. 579545MHz) and an oscillation 
capacitor are connected to this pin (If external oscillation is used, it enters 
through this pin.) 

[Bell/CCITT Select) Selects the Bell or CCITT mode. 
Bell : High level CCITT: Low level 

[Send Data] Receives send data. 
Mark: High level Space : Low level 

!Vss Power) ov (24 pin type: Digital, negative) 
(20 pin type: Analog/digital, negative) 

(Continue) 
The input pin has an on-chip pull-up resistor. If not used, however, it should preferably be fixed to Voo level for protection 
against noise. 
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Pin No. 
Pin name 1/0 Functions 

20 pin 24 pin 

VEE - 15 - !VEE Power] OV (24 pin type: Analog, negative) 

O/A 13 16 Ii 
[Originate/Answer Mode Select] 

Originate mode: High level Answer mode : Low level 

SOT 14 17 11 
[Transmit Carrier Squelch] Controls send carrier on/ off. 

Off: High level On : Low level 

RxA2 15 18 I [Receive Buffer Amplifier Inverted Signal] 

RxA1 16 19 I [Receive Buffer Amplifier Non-inverted Signal] 

Rx AO 17 20 0 [Receive Buffer Amplifier Output] 

TST - 21 11 [LSI Test Signal] 

TxA 18 22 0 [Transmit Buffer Amplifier Signal] Outputs bipolar signals. 

GND 19 23 0 [Signal Ground Output] Outputs the intermediate potential of an analog signal. CVGNo::: 1/2 Ver,) 

TLA 20 24 I [Transmit Level Control] 

Ii The input pin has an on-chip pull-up resistor. If not used, however, it should be fixed to the Voo level for protection 
against noise. 

•STC9430C SERIES 

Name 
Package 

Pin Type 

STC9430CoA 20 DIP (plastic) 

STC9435CoA 24 DIP (plastic) 

STC9435MoA 24 SOP (plastic) 

•ABSOLUTE MAXIMUM RATINGS (VEE* 1=Vss=OV) 

Parameter Symbol 

Supply voltage 
Digital Voo 

Analog Vee* 1 

Digital V10* 2 
Input voltage 

Analog V1A* 3 

Power dissipation Po 

Storage temperature Tstg 

Soldering temperature and time Tsol 

• I The STC9430COA has no Vee and Vee pins. 
•2 ALB, TMC, OSC1, sic, TxD, O/A, SOT, TST' TLA 
•3 OSI, RxA1, RxA2 

•RECOMMENDED OPERATING CONDITIONS 

Parameter Symbol Conditions 

Digital Voo -
Supply voltage 

Analog Vee*' -

Digital V10* 2 -
Input voltage 

Analog V1A* 3 -
Operating temperature Topr -

Ratings Unit 

0 to 7 v 
0 to 7 v 

Vss-0.3 to Voo+0.3 v 
VEE-0.3 to Vee+0.3 v 

500 mW 

-65 to 150 ·c 
260"C, IOs (at lead) -

(VEE* 1=Vss=OV, fosc=3.579545MHz) 

Min Typ Max Unit 

4.5 5.0 5.5 v 
4.5 5.0 5.5 v 
Vss - Voo v 
VEE - Vee v 
-10 25 70 ·c 

Osc. frequency offset .dfosc X'tal/Ext clock -0.1 0 +0.1 % 
• I The STC9430COA has no Vee and Vee pins. 
•2 ALB, TMC, OSC1, B/C, TxD, O/A, SQT, TST, TLA 
•3 OSI, RxA1, RxA2 
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•ELECTRICAL CHARACTERISTICS 
eoc Electrical Characteristics 

Parameter Symbol 

Average operating 
looA current 

Stand-by current loos 

High level input voltage (I) V1H1 
Low level input voltage (I) V1L1 
High level input current liH 
Low level input current liL 
High level input voltage (2) V1H2 
Low level input voltage (2) V1L2 
Input frequency f1N*2 

Clock duty Ti/To 
High level output current (1) loHt 
Low level output current (I ) loll 
High level output current (2) loH2 
Low level output current (2) lol2 

ZRxAO 
Analog output impedance ZrxA 

ZsG 
Receive buffer ZRxAI 

input impedance ZRxA2 
Transmit buffer feedback resistance RFe 

TlA input leakage 
ITLA current 

Conditions 

ALB STC9430CoA 
orSQT STC9435COA l Digital 
="L" STC9435M0~ Analog 

ALB STC9430CQA 
=SQT STC9435COA l Digital 
="H" STC9435M0aj_ Analog 

Digital input except OSC1 

Digital input except OSC1 

OSC1 
Ext. clock input condition 

VoH=4.5V 
CD, RxD 

VOL =0.5V 

VoH=4.5V 
VoL=0.5V 

MCL 

V'ilr I .2~VRxAO(V) ~VSG+ 1.2 

VSG-1.2~VrxAM ~VSG+l .2 

-0.2~..:lVSG°'~ +0.2 

RxAO open, f=OHz 
RxAO open, f=OHz 

SOT= "H", ALB= "L" 

VrLA=Vss 

VrLA=Voo 
*I The STC9430CoA has no VEE and Vee pins. 
•2 fosc=3.579545MHz 
•3 Output impedance calculation conditions. 

•AC Electrical Characteristics 

Parameter Symbol Conditions 
After cancel stand-by, 

top Transmit & Receive operation time 

Carrier on time tcoN SOT= "H" ---+ "L" 

Carrier off time tcoFF SOT= "L" ---+ "H" 

Carrier detect tcooN OFF---+ON 
TMC="H" 
TMC="L" responce time 

tcoOFF ON---+OFF -

F-4 

(Vcc* 1=Voo=5V, VEE* 1=Vss=OV, Ta=25"C) 

Min Typ Max Unit 
- 15 30 mA 
- 5. 10 mA 
- 10 20 mA 
- - 2 µA 

- - 1 µA 

- - 1 µA 

2.4 - Voo v 
Vss - 0.8 v 
- - 1 µA 

5 10 30 µA 

4.0 - Voo v 
Vss - 1.0 v 

-0.1 (fosc) +0.1 % 
35 50 65 % 
4 6.5 - mA 
6 11.5 - mA 
2 3.5 - mA 

3.5 5.5 - mA 
4 - - kQ 

1.1 - - kQ 

3 - - kQ 

5 - - MQ 
5 - - MQ 

20 25 30 ·kQ 

20 30 45 
mA 

50 80 140 

(fosc=3.579545MHz, Ta=25"C) 

Min Typ Max Unit 

- 60 100 ms 

- 3 5 ms 

- - 1 ms 

4 15 26 ms 
410 435 460 

28 36 44 ms 



eTiming Chart 

o Send Operation 

-ALB 

SQT 

TxD l DATA 

--1 1-- tcoN - )---- !cOFF 

TxA MARKl DATA 

- top f--

0 Receive Operation 

-
ALB, SQT 

-I \op r--

Rx A MARK l DATA 

RxD 

·---: tcooN - tcooFF 

ri-------DATA ____,r 
•Analog Electrical Characteristics 

Parameter Symbol Conditions 

TX signal TxA open, RTLA = CD Q 

output level 
PT 

TxA open, RTLA=OQ 

RX signal level DR Receive buffer amp. gain OdB 

LoN OFF ->ON : On level Receive 
buffer 

Carrier detect level LoFF ON->OFF: Off level 
amp. 

LH Hysteresis gain=OdB 

Low Band 
CCITT V.21 

High Band 
Center frequency fo*2 

Low Band 
Bell 103J 

High Band 

Low Band fo 
CCITT V.21 

High Band fo 
Pass bandwidth fswL * 2 

Low Band fo 
Bell 103J 

High Band fo 

• 1 The STC9430CoA has no VEE and Vee pins. 
* 2 lose= 3.579545MHz 

(Vcc* 1=Voo=5V: VEE* 1=Vss=OV, Ta=25"C) 

Min Typ Max Unit 

-13 -12 -11 
dBm 

-1 0 +1 

-40 - 0 dBm 

- -43 -42 
dBm 

-48 -46 -

2 3 4 dB 

- 1,080 -

1, 750 - -
Hz 

- 1, 170 -
- 2, 125 -

- ±150 -
± 150 - -

Hz 
- ±150 -
- ±150 -
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•Filter Characteristics 

OCCITT V.21 OBell 103.J 

Bell 
{dB! 10 

CClTT {dB! 10 RxA 1 Input level - 0.8dBm 

-0.SdBm Filter output 

-10 -10 

-20 -20 

-30 -30 

-40 -40 

-50 -50 

-60 -60 

-70 -70 

-80 -80 

-90 -90 

!kHz! 4 !kHz} 4 

•Data Quality (Vcc* 1=Voo=5V, VEE* 1=Vss=OV, Ta=25°C) 

Parameter Symbol Conditions Min Typ 

Bias at ALB 0 -

Code distortion De 
Receive level : - 40dBm 0 -

distortion Irregular at ALB - -
DJ distortion Receive level: -40dBm - -

CCITT V.21: S/N=5dB - -
Bit error rate BER 

Bell 103J : S/N = 6dB - -

* 1 The STC9430CoA has no VEE and Vee pins. 

O Dependence of code distortion on receive input level 

Bias 
distortion 

(%) 

::~ :::r:I==r::::E 
::~ ::E~t~:~;::~}1 
-30 ___ _i ___ _J ___ _i ___ .l...J 

0 -IO -20 -30 -40(dBml 
CCITT V.21 

(%) 

~~ ~~~~~~=~=~--r-~~~=l 
l~ _-_~j==J~-=~-t=~tj 
10 ---.- -+---+----.-, 
20 ---~---,L----~---t-l 
30 ___ l ___ J ____ , ___ J_J 

0 -10 -20 -30 -40(dBm) 

Bell 103J 

0 Bit error rate (Receive level : -30dBm) 

F-6 

tx1Q·2 --T--1--,--,--1 
I I I I I 
I I I I 
I I I 1 

pqo-~ -~--:--~--:--~ 
I I I I 

: , I . ~ : I 
Originate 1 ' 

BER ix10·- 4 - I --1--·--r--1 
I I : 
I I I 1 

_ _j __ i_ _ _., 

' ' ' ' ' ' 
:s/N 

l x 10 - 60.~2~~4 -6-8-lO{dB) 

CCITT V.21 

[Accuracy of data measuring circuit] 
o Code distortion 

Irregular 
distortion 

:y+;ig +10 ---!----'----+-- ,-1 

0 ---1----l----,---+..f 

=~~ ~-~-J~~--~1 ~~ ~_}_~ ~ ~j=~ 
0 -10 -20 -30 -40(dBm) 

CCITT V.21 

1x10-2 --i--:--:--i- -1 
I I I : 
I I I I I 

ino-•~-+-1--H 
~ ! : \ : 
I Qriginatel : 

BERix10- 4 - - --1--~--, 
I I I I 

1 I I I I 

1x10-5 -~- ~- l __ l_~ 
Ans":"er I : : : 

: : : : :s/N 
I x10-6-~~~~~ 

0 2 4 6 8 lO(dB) 

Bell 103J 

Max Unit 

±4 
±4 

% 

±6 
% 

±12 

1x10-5 
-

1x10-5 
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,----------------------------:---,--:._,--~ Voo: Digital Line (+5V),),,: Digital GND 

I l s 10 voo~voo , Vee : Analogue Line ( + 5V) '7 : Analogue GND ' JJ r+-f-----.-1~12~~ Vsslp ~ CN3 TS5058B3A J ~ 1340 ~~ OTCtl4YSG ....±u.. .li =U] 
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IT v":--11 ~CO< ~---qJ [~51588 vi0~--- " ,:: : 

L__ --------t--H f-------- t--- -----1 - ~~~ 15 -2 il RING 

osw6 73 r---:;- 41 1 sr coAllL--H-------1 1 1 r ' ~<>4Sicro s ., ,. l@ _ __;,______J , ___ ' , _i 

~~q~E R•~~ 43 ~~ ::o T~c:~Vcc I ~ l 
I,.... ___ _ 22 I At:N r---; ~ SQT llz...I._j'__ 
A22~A9 55 4 53 6 to LI 

, ~ POO 54 ) POO P24 JI 22 ALB SGF-fl=-+--;,~--; 

:;:~:~ :~! :~ ~ :~~ ;;~ ;! ~O ~~ ~ VH 
12 ~!Ok ~ 

A25~A6 P03 58 7 P03 P32 26 7 ~~~- ~ 14 ~ 
A26... 7 - AS P04 P04 P33 SC8E ~ RxA !SOOP 

112;~A4 POS 59 8 P05 P34 27 23 o;A :;;TxA 15 .. ::ti: 
RING 

~+----~-<>3 

~~A3 P06:~ 1 ~P06 P35 ;: 2~ HA.CT Voo~19 l Voo ~ j !Tl?64i 

9~ A2 P07 59 P07 P36 17 ANSC 4 ~OSI RxAotl2-tI ocr--+ Al 68 L..?{c PSEN Pl2 18 ~ ~ VssV Joo;;2l fST 
tcr------L AO A_l:_ES 70 58 ~E P13 19 26 ~ OSCI 27 24 RxA2r'~'+--+---; 

,__l ~~ ;~: 69 ~~ :~: :~ 2 ~ osc2 28° ;fr ~ ~c TxA 22 + ~z3 . ~ I 
rh ~~- HIGHZ~sn~:~ 36 P2o~ L____..J4032MHz 2 MCL .. 19 -.r-,P!l~~ 

814o-----fic IQR OUT~R 45 35 ~SET P21~ 17 ALB ~RxAl.[=--+-~w--i ~~ 

813~ lOW ~ 49 41 ~ .f :~~Ht=- 13 ;~~ ~ V1;4~Vcc Voo!h : 

~ ~~ ~ TxC :~ :~ TxC * P25 ;! !~ 8/C ~ GNDru_rtz: 151588 a L~_j 
o--------fo- ~: ~ ::g 52 15 :~~ ~ :~~ 16 3 ~A Vu~rf~ 
~ 03 :;; OUTI 66 ~~c ~~~ CLKS ~~ ~~ OSCI Voo 9 'f;-voo 
A7~D2 OUT265 REAl P26r=-- 11~14 50SC2 '~,tt 
AS o--_g_ 01 TSt0~23 OSW5 P17 22 ~DSC! TONE rRxO Vss~ 
A9 ~DO TST1p24 21 P16 P37 30 \ 2 OSC2 ~ TPSrt-- ~ r. 

TST2f>35 54C Tl CQU SO COLI:::?: DRSt--g"---- ......_ 

B24o----------g- INTI SRS 72 DSWI 55C T2 EQ~ 49 2 CQ[2~ M/S~ "?, 
5~ CCM~~ v~ C0L3 48 3 C00:"'xMuTpl8 74HC04 

mOTC!l4YSG _1 
' ' _j 

:: :~;~ OTRC~~: * 37 Voo C0[4 :~ 2: eol<J~R~ 17 ~~8_!.~-, 
~RESETO~~;~~' +----:Vss ~ 45 23 =~=! w~~~ !Troo 1 ~ 0~1 c~~ 1N4h44 -~11'"' ~j;osc1 ROW3 44 22 RoW3 voo~Vcc ~t---

TST3 -:~----'"' 43 21 ~ !,":!:_' zJf + L---J HZ36CP 
Ver 74C STNBY I~~~ .L OSC2 ~ 24 9 ROW4 AGN~ ,2 

83 0--0- Voo7~CSTNEN IN2 ~-;---~ '" HP31~ 1 RS "'""l,n~_' zm" 
9 o-o-t---t¥c-v IN°l~ 3579545MHz~ Vs~ 

~,,v~:~ ~~~ !~ ~ \ !tu1: Vm CLKS ~~ 
67 Vss• RxDL.f-'"'--------------------------------

:~l~ Vss: RING,!-"'37'----------------------------------

-
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•PACKAGE DIMENSIONS 

/;'/','/:::, 
, 

' 

' " 

F-8 

. 

20·pin DIP 

unit: inch 
(mm) 

EJ!;\'I:::, 

' 
. 

' " 

24·pin DIP 

unit: inch 
(mm) 

?i~·i::;, . 

·~ . 
. 

' " 

24·pin SOP 

unit: inch 
(mm) 



PF231-05 

. STC9492Cseries 
CMOS 1,200bps PSK SINGLE CHIP MODEM 

ecompatible with Bell212A (High speed)/CCITT V.22 

eTone Generator Incorporated 

ecall Progress Tone Detection Function Provided 

•DESCRIPTION 

The STC9492C series is a Bell 212A (high speed)/CCITT V.22 compatible, single chip, 1,200 bps CMOS LSI 

for a PSK MODEM. The built-in additional functions include answer and guard tones generation functions 

and a call progress tone detection function. 

The high quality switched capacitor circuits and the adaptive equalizing algorithm are adopted in the signal 

processing, so that they realize highly reliable data quality. 

•FEATURES 

ecompatible with Bell 212A (high speed), CCITT V.22 

eBuilt-in Tone Generator (2,225Hz/2,100Hz/1,800Hz) 

ecall Progress Tone Detector On Chip 

eAdaptive Equalizer On Chip 

e4.032MHz Crystal Oscillation · · · · · · · ·· · · · ········Quartz oscillator and capacitors externally connected 

erest Function····· .. ·········· .. ······················Analog Loop-back Test 

Digital Remote Loop-back Test 

eLow Power Consumption· .. ······················ ·Operation : 120mW (Typ) 

Power down : 10µW (Max) 

e1nput/Output lnterface······························CMOS level 

esingle Power Supply ·······························5V±10% 

ePackage················································28-pin DIP (plastic)/28-pin SOP (plastic) 

•BLOCK DIAGRAM 

* 1 is optionally available. 

r.o 

ST 

PSOO-----~ 

NSM ,_-----'-l_ 

R•D 

OSCI 

OSC2 

R•A 
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•PIN CONFIGURATION (This also applies to DIP and SOP.) 

ST OSC2 
[MON OSCI 

J5Sl5 i'mA 
Vss RxD 

ro RT 
TxD O/A 
"Sm ALB 

DLB/EXT* 1 SOT 
HAIT Ame 
B/C Voo 
MADJ Vee 

v •• SG 
• I Optionally available. 

CDA TLA 

RxA TxA 

•PIN DESCRIPTION 

Pin Name Pin No. 1/0 Functions 

ST 1 0 
[Transmit timing output] 

Outputs a transmit timing signal synchronized with the internal operation. 

[Call progress tone detection output] 
LMON 2 0 Detects call progress tones generated during line connection, and outputs their energy 

envelope. 

PSD 3 0 
[PSK signal detection output] 

When detects the PSK carrier in a receive signal, this produces low level. 

Vss 4 - [Vss supply for the digital section] ov 
ED 5 0 

[Carrier detection output] 
When detects the appointed energy within receive band, this produces low level. 

[Transmit data input] 
TxD 6 1• •1 Inputs transmit data for PSK moduration. 

Mark : High level Space : Low level 

[Scrambler control input] 
SCBE 7 1 • The low level input enables the scrambler active. 

This should be high level for transmitting non-scrambled data. 

[Digital remote loop-back test input] 
DLB I* The low level input sets a remote digital loop. 

8 •2 
RxD produces mark continuously during this test mode. 

[External transmit timing input] 
EXT I* The external transmit timing can be input to this terminal. 

Tolerance: within ±0.01% of data transmit speed 

(1, 200bps/600bps selection input] 
HALF 9 I* Selects the transmit speed. 

1, 200bps : High level 600bps : Low level 

[Bell/CCITT mode selection input] 
B/C 10 I* Controls answer tone or guard tone connected with Bell/CCITT mode. 

Bell : High level CCITT : Low level 

[Call progress tone detection level adjust] 
MADJ 11 I The call progress tone detection level can be adjusted by supplied voltage. 

When unused, this should be connected to SG, Vee or VEE· 

VEE 12 - [VEE supply for the analog section] ov 
• 1 1 • has a built-in pull-up resistor. • 2 Optional selection 
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Pin Name Pin No. 1/0 Functions 

[Carrier detection level adjust] 
CDA 13 1/0 Can adjust a carrier detection level by potential difference with SG. 

(when opened, produces ==VsG +I. OV) 

RxA 14 I 
[Receive analog input] 

Inputs the receive analog signal. 

TxA 15 0 
[Transmit analog output] 

Outputs the transmit analog signal. 

[Transmit level adjust] 
TLA 16 1/0 Can adjust a transmit signal output level by potential difference with SG. 

(When opened, produces==VsG +I. OV) 
-- ---

[Signal ground] 
SG 17 0 Outputs a reference potential of an analog signal. 

(When opened, produces== 2. 5V) 

Vee 18 - [Vee supply for the analog section] +5V 
--~--

Voo 19 - [Voo supply for the digital section] +5V --
[Answer tone control input] 

ANSC 20 I* *I 
The low level input enables answer tone generation during SQT is high level. 

SQT 21 I* 
[Squelch transmitter] 

The high level input squelches the carrier transmitting. 

[Analog loop-back test input] 

ALB 22 I* 
The high level input leads to connection of modulated output to demodulated input, 
so that enables the analog loop-back test. 
Both ALB and SQT are made high, the power-down mode is established. 

O/A. 23 I* 
[Originate or Answer mode selection input] 

Originate mode : High level Answer mode : Low level 

RT 24 0 
[Receive timing output] 

Outputs a receive timing signal. 
-- ----i 

[Receive data output] 

RxD 25 0 
Outputs the PSK demodurated serial data. This produces high level continuously 
when PSD is high level or DLB is low level. 

Mark: High level Space : Low level 

[Non-scrambled mark detection output] 
NSM 26 0 Outputs low level when 64 or more continuous mark signals are detected in the input 

of the descrambler. 

OSGI 27 I [Oscillation input/output] 

OSC2 28 0 Connects a 4. 032MHz crystal oscillator and capacitors. 

• 1 I* has a built-in pull-up resistor. I 
•STC9492C SERIES 

Name Optional Selection ( # 8 pin) Package 

STC9492Cm 
DLB 

28-pin DIP 

STC9492M10 28-pin SOP 

STC9492C1E 
EXT 

28-pin DIP 

STC9492M1E 28-pin SOP 
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•ABSOLUTE MAXIMUM RATINGS 

Parameter Symbol Ratings Unit 

Supply voltage 
Vee 7 v 
Yoo 7 v 

t-- l . V1A * 1 Input Analog input VEE-0.3 to Vcc+0.3 v 
voltage l Digital input Vm* 2 Vss-0.3 to Voo+0.3 v 
Power dissipation Po 500 mW 

Storage temperature Tsts -65 to 150 oc 
Soldering temperature and time Tsol 260°C, 10s (at lead) -
• 1 · · · .. · TLA, CDA, RxA, MADJ 
•2······0SC1, TxD, SOT. ALB, O/A, ANSC, SCBE. HALF, DLB, sic. EXT 

•RECOMMENDED OPERATING CONDITIONS (fosc=4.032MHz, Vss=VEE=OV) 

Parameter Symbol Conditions Min Typ Max Unit 

Supply voltage for analog section Vee - 4. 75 5.0 5.25 v 
Supply voltage for digital section Yoo - 4.75 5.0 5.25 v 
Analog input voltage V1A - VEE - Vee v 
Digital input voltage Vm - Vss - Yoo v 
Operating temperature Topr - -10 25 70 oc 
Oscillating frequency tolerance Llfosc Crystal/External clock -0.01 0 +0.01 % 

•ELECTRICAL CHARACTERISTICS 

eoc Electrical Characteristics (Voo=5.0V, Vss=VEE=OV, Ta=25°C) 

1--

Parameter Symbol Conditions 

Digital section 1 Operating looo SQT or ALB= "L'' 
operating current J Power-down loos SQT=ALB="H" 

High level input voltage V1H 
• 1 

Low level input voltage V1L 

High level input current l1H 
• 1 

Low level input current l1L 

High level output current loH VoH=4.5V* 2 

Low level output current loL Vol =0.5V* 2 

Analog section 1 Operating lcco SQT or ALB= "L" 

operating current j_Power-down Ices SQT=ALB= "H" 

Zsa SG 
Output DC impedance 

ZrxA TxA 

Reference voltage generator ZrLA VrLA-Vsa~l .OV 

output impedance ZcoA VcoA-VsG~ 1.0V 

ZRxA RxA 
Input DC impedance 

ZMAOJ MADJ 

•I Digital input terminal except for OSC1. (pull-up resistor is built-in) 
•2 ST, LMON, PSD, ED, RT, RxD, NSM 

F-12 

Min Typ Max Unit 

- 3 5 mA 

- - 1 µA 

3.5 - Yoo v 
Vss - 1.5 v 
- - 1 µA_---1 
5 10 30 µA 

- 3.5 - mA 

- 3.5 - mA 

- 20 30 mA 

- - 1 µA 

- 70 150 Q 

- 150 250 Q 

20 - 500 kQ 

20 - 500 kll 

5 - - MQ 

5 - - MQ 



eAC Electrical Characteristics 

OTransmit 

ALB 

SQT 

ANSC 

SCBE 

TxD lwN 

r-
TxA 

tw 

* 1 The scramble start in Bell mode (B/C = "H") requires the training 
signal (voluntary serial data including "0") to TxD after SCBE-
"L". 

o Transmitter 

Delay time 

Power-on 

Answer tone transmit 

Answer tone stop 

Carrier transmit 

Carrier stop 

Scrambler start 

Scrambler stop 

NSM : Non Scrambled Mark 
SM : Scrambled Mark 

Trigger signal 

ALB or SOT--> "L'' 

SOT= ''H", ANSC--+ "L" 

SOT= "H", ANSC--+ ''H'' 
SOT--+"L" 

ANSC= "H'', SOT-+"H" 

SOT= "L'', SCBE--+ "L'' 

SOT= "L'', SCBE--+"H" 

• 6 In case of CCITT mode, 1,200 bps 

oReceiver 

Delay time 

Call progress tone 
detection time 

Input signal 

Call progress tone 

OReceive 

ALB 

RxA 

LMON 

ED 

PSD 
i.200bps) 

., 
NSM SM 

PSD -+------~'~~,~-H 

Scrambled Data 

i500bps' f---++-+-''-------t-' 

RxD 

* 2 Call Progress Tone 
* 3 Non Scrambled Mark 
•4 During NSM=''L"; Rxo-·'H"(fixed) when B/c=·'H" 

Rxo-··L.'(fixed) when B/c=··L·· 
* 5 RxD output or PSD output are invalid because the demodulator 

is capturing. 

Uosc=4.032MHz, Voo=Vcc=5.0V, Ta=25'C) 

Symbol Min Typ Max Unit 

tw - 50 100 ms 

troN - - 2 ms 

troF - - 2 ms 

tcoN - - 2 ms 

tcoF - - 2 ms 

tsoN - - 70* 6 ms 

tsoF - - 10 ms 

(fosc=4.032MHz, Voo=Vcc=5.0V, Ta=25'C) 

Symbol Min Typ Max Unit 

twN - - 150 ms 

twF - - 150 ms 

Carrier detection time 
trnN - - 20 ms 

Signal within receive band +-------+-----+--------r-----+-------~ 
trnF - 40 70 ms 

r-P-S_K_e-ne_r_g_y-----+--P-h-a-se-s-hi-ft_e_d--s-ig_n_a_l_+-_t_p_o_N--+---_--+--2-00--+--3--0-0--~5----1 

detection time (600 baud) tPoF - - I 00 ms 

Non-scrambled mark Non-scrambled mark tNoN - - 60 ms 
detection time tNoF - - 10 ms 

Settling time Scrambled data tn - - 600 ms 

I 



e Analog Characteristics 

o Transmitter 

Parameter 

Tone frequency 

Transmit level 

Unexpected transmit 
level 

oReceiver 

Parameter 

Allowable input range 

Carrier detection level 

Call progress tone 
detection level 

•FUNCTIONS 
e0scmating Circuit 

Symbol 

fr 

p 

PE 

Symbol 

DR 

LoN 

LoFF 

LH 

Lo 

LAR 

ocrystal quartz oscillation 

CG 

X'tal c:::J 

Co 

o External clock into OSC1 

Parameter Symbol 

Amplitude 
VH 

VL 
Frequency 1/T 

Duty T1/T 

F-14 

(Vcc=5.0V, Ta=25°C, TLA is opened) 

Condition Min Typ Max Unit 

Bell Answer tone 2,205 2,225 2,245 

CCITT Answer tone 2,090 2, 100 2, 110 Hz 

CCITT Guard tone 1, 790 1,800 1,810 

Answer tone -12.0 -10.5 -9.0 
dBm 

PSK carrier -13.5 -12.0 -10.5 

f =4 to 8kHz - - P-20 

f=8 to 12kHz - - P-40 dBm 

f;;;; 12kHz - - P-60 

(Vcc=5.0V, Ta=25°C, CDA is opened) 

Condition Min Typ Max Unit 

at RxA -40 - -5 dBm 

OFF->ON (On level) -43 - - dBm 

ON->OFF (Off level) - - -48 dBm 

Hysteresis width 1 2 - dB 

VEE ;£,V MAOJ 5, V CC - - -32 dBm 

Lo (Max)- Lo (Min) 10 - - dB 

okr·--·--··=l 
I I 

OSC2 J 
-------- CG, 

Co=20-30pF 

Condition Tolerance 

;;;;Voo-l.OV -
-

5,Vss+l.OV -
4.032MHz ±0.01% 

50% ±15% 



•Operation Mode 

ALB SQT Mode 

High level 
Low level Normal mode (transmission enable) 
High level Transmission disable mode 

Low level 
Low level Analog loop-back test mode 
High level Power-down mode 

o Power-down mode 

During both ALB and SOT are high level, oscillation stops and operating current is to be below 2µA. 

o Analog loop-back test mode 

In the analog loop-back test mode, the functional test (including LSI) should be easily done, because 

transmission data into TxD are sent to the demodulator through the modulator automatically and appear 

from RxD again. 

During this mode, transmit buffer so operates that test signal can be monitored, and, input signal into RxD 

is ignored by the demodulator but call progress tone can be detected. 

o Transmission disable mode 

In this mode, the transmitter stops it's operation but the receiver operates. 

And the answer tone should be transmitted by ANSC being low level. 

o Normal mode 

Both the transmitter and the receiver become active, the PSK modulated signal which has a center frequency 

of 1,200Hz or 2,400Hz (depend on 0/A input) ·can be transmitted, and a 1,800±10Hz guard tone can be 

transmitted when ANSC = "L" and CCITT answer mode are selected. 

•Transmitter 

o Relation between input data and transmit timing signal 

ST or EXT 

TxD II II 

Sampling Pulse 

. 
I 
I 
I 
I 

II ! 
I I 
I I 

-r----: 
I I 
I I 
I I 

B I 

1/T: Data transmission speed (1,200bps/600bps) 

In case of using an external transmit timing (EXT), the frequency tolerance of EXT should be less than 

±0.01% of data transmission speed. 

C_·u::. 

I 



a Scrambler 
[Scrambler control] · 

Transmit data SCBE Algorithm 

Scrambled Low level Ds(n)= Di(n)+ Ds(n-c 14)+ Ds(n-17) 

Non-scrambled High level Ds(n) = Di(n) 

• Di(n) ; Input data (TxD) 

• Ds(n - k) ; Scrambler output (k is output data of k times before) 

• + ; LOgical addition (mod 2) 

[Construction] 

Di(n) 

• x -1 ; 1 bit delay circuit 

• detector ; In the CCITI mode (B/C = "L"), if it detects 64 or more continuous . mark data in ·the 

output of the scrambler, this inverts the polarity of the following input data. 

In the Bell mode (B/C="H"), the detector output becomes invalid, so that the training 

signal (voluntary serial data including "O") are required into TxD to start the scrambler. 

o Modulation 
[Base-band modulation] 

• 4-phase differential modulation 

1,200bps 600bps Phase shift (deg) 

0 0 0 + 90 

0 1 - + 0 

1 1 1 +270 

1 0 - +.180 

• Roll off characteristic · ·· · ·· ···75% cosine roll off 

[Transmit carrier frequency] 
Originate mode ..................... 1,200Hz±0.01% 

Answer mode ....................... 2,400Hz±0.01% 

o Tone Generator 

Name SQT ANSC O/A B/C Frequency 

Answer tone "H" "L" 
"L" 2, 100Hz± 10Hz -
"H" 2,225Hz±20Hz 

Guard tone "L" "H" "L" "L" 1, 800Hz± 1 OHz 
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•Receiver 
o Call progress tone detection 

The definitions of the call progress tone are 

different in each country, so that an appropriate 

detection level can be adjusted by some external 

voltage through the MADJ terminal. 

o Demodulation 

[Demodulated carrier frequency] 

Mode O/A Carrier frequency Tolerance 

Originate H 2,400Hz ±0.01% 
Answer L 1,200Hz ±0.01% 

[Data reliability] 

Vee 

MADJ 

~ I 

SG L __ v •• 

• Bit error rate (BER) 
BER 

1,200bps, CCITT mode (In case of Bell originate mode, S/N 
10-3 600bps should be improved about 1d8 because 

the guard tone is not transmitted.) 

--1 

__J 

<note> Equivalent noise band width ; f = 0.3 to 3.4kHz 
Signal level ; S= -30d8m 

\
1 
r .,,- below 1x10-s at S/N = 13d8 

10-s (Typ) b,, 

4 6 8 10 12 I S/N(dB) 

• Allowable range of the factor which makes the line characteristic worse 

Factor Symbol Range Unit 

Frequency offset Lit ±7 Hz 
Phase jitter Bj ±20 deg 

o Descrambler 

[Algorithm) 

Do(n) = Ds(n) + Ds(n -14) + Ds(n -17) 

• Do(n) ; Output data (RxD) 

• Ds(n-k); Descrambler input (k is input data of k times before) 

• + ; Logical addition (mod 2) 

[Construction) 

• x - 1 : 1 bit delay circuit 

•detector: In the CCITI mode (B/C="L"), if it detects 64 or more continuous mark data in the input 

of the descrambler, this inverts the polarity of the following output data and outputs low 

level to NSM. 

In the Bell mode (B/C = "H"), the detector output is invalid for the descrambler, but valid 

for the NSM output. 
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o Relation between output data (RxD) and receive timing output (RT) 

RT 

RxD II II 

' I 
I 
I 
I 

II ! 
I I 
I I 

~r---.: 
I I 

n 

1/T: Data transmission speed ( l,200bps/600bps) 

•TEST FUNCTIONS 

•Analog loop-back test 

EXT o-----i Transmit 1---------------o ST 
Timing 

TxD 

RT 

RxD 

Receive 
u-o>-----; Timing 

0->-----1 Receiver ----+-----<J :1 
I I 
I I 

ALB="H" ALB="L'' 

LMON CJ4-------t Call progress ..----~ 
tone Detector 

•Digital remote loop-back test 
I 

TxA 

RxA 

ExT 0----0~,,,_ ______ __,M 

I t------uST 
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TxD 0--1--~~>---4--.--...i 

RT I 
I 
I 
I 

Receive 
Timing 

RxD Ll'i,,__. _ _.
1 
____ -I Receiver 

'----+1---~ 
I I 
I I 

DLB=''H" DLB= "L" 

TxA 

Rx A 



'Tl 
I ..... 

U> 

Voo : Digital Line ( + 5V) ,),, : Digital GND 

Vee : Analogue Line ( +5V) 7 : Analogue GND 
TS50S·SB3A 

:=rt] 
151588 Vee 

~!)'ll~Y~G-, OSW2 ~fl 
r+r--------f--<7oj4:H>-C04-i---...--J::' ~~ "'~ 

Vee~ 151588 Yoo 

-~HONE 
TIP 

r,--, -ti I I ••·· 6 :t CN2 
4 

L ___ J~ 

''*""+-+-'-+-+-l-+-+-l-+-+-"l3•oo 
.J..'!'+-11---'-f-++-lf-++-if-"l: POI 

•'-"'-+---1--~-+-'-+-+-~6 :~~ 
P04f-""+-l---.Y-.+-+-t-'-J7 P04 p33p»26'+f+++----++++-+~ 

iJ-i"+-li-----4+-lf--O'l8 POS P34·>-='"+++++----t-t-++..+~ 
il-'!'+-li------'-+-lf-'-19 P06 P35·<>"'"'+-++++----++-t++++,-'-O 
•l-'"-+-1------'-'-'1"<0 P07 P36·~"'+f+++----++++++~ 

59 ~ P12,!>"17+!+++----++++++~ 
ALES 6B 2 ALE P13'1>"'1B+t+++----t-t-++t-t-~ 
imS 70 58 RO P14·<>-""'-+++++----++++...+-+=a 
WRS69 tWR + 

52 

22 
30 
so 
49 
48 
47 
46 
45 
44 
43 
24 

ITT2r:-·~~ ~ - _J HZ36CP ., 

A 
I 
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3 

TIP 41CN1 
Al 5 

•• ~~ g l> 
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Q j;; 
:;· 0 
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0 
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•PACKAGE DIMENSIONS 

F-20 

0.100±0.010 0.018:<0.004 
(2.54±0.25) (0.46±0.1) 

28-pin DIP 

0.600- 0.655 
(15.24-16.64) 

unit: inch 
(mm) 

0.713Max 
(18.lMax) 

0:701±0.004 
(17.8±0.1) 

15 

28-pin SOP 

unit: inch 
(mm) 



PF265-02 

STC9610Fos 
CMOS ASYNCHRONOUS COMMUNICATION INTERFACE 

ea2so A/B Function Compatible 

eAbundant Addressing Modes 

e300/110 bps Baud-rate Generator Incorporated 

•DESCRIPTION 
The STC9610Fos is an interface LSI with the protocol controller and the 8086 group host CPU, and supports 
the serial data 1/0 function at the asynchronous communication, as an external data memory of the protocol 
controller. 
The host CPU interface is function compatible with the asynchronous communication adaptor 8250A/B, and 
especially the STC9610Fos has all interface functions for the system-bus of the IBM® PC-XT/AT. 

•FEATURES 
eHost CPU interface · · · · · · Function compatible with the asynchronous communication adaptor 8250A/B. 

Address control register : 8 bits x 16 
Abundant addressing mode : Address decoding function 

Address data separating function 
Can be controlled by an external address decoder. 

eProtocol controller interface · · · · · · · · · · · · · · ·······Address control register: 8 bits x 8 
eBuilt-in 300/110 bps baud-rate generator (Protocol controller clock= 3.579545MHz) 

Transmit clock : baud-rate x 1 
Receive clock : baud-rate x 8 

eBuilt-in expansive input function for the protocol controller (5 inputs) 
eBuilt-in stand-by control function for the protocol controller 
esingle power supply .. ····························· ·5V 
ePackage················································80-pin QFP (plastic) 

IBM® PC-XT/AT is the registered trademark of International Business Machines Inc. 

•BLOCK DIAGRAM 
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•PIN CONFIGURATION 

•PIN DESCRIPTION 

Pin name Pin No. 

DEN 1 

AO-A9 2-11 

Vss1 12 

Vss2 34 

Vsss 67 

HIGHZ 13 

RESET 14 

ALE 15 

OUT2 
OUT! 
Vss3 
ALES 
W1lS 
RDS 
TSTI 
SRS 
seem 
~ 
STNrn 
DCDC 
OTRC 
CE 
ADE 
COM 

1/0 
I 

I 

-

I* 

I 

I* 

Functions 

"CKGE1 
RxDL 
CKGt2 
RING 
TN5 
TSi2 
Vss2 
0.7 
06 
05 
D4 
D3 
D2 
01 
DO 
Voo2 

Inputs a signal which indicates that the bus data are valid, when the host system-bus 
is a multiplex bus. In this case, DEN =L makes the IOR and IOW active. 
Should be fixed to low level, when not used. 

Input the addresses of the host CPU. 

Vss power supply: OV 

Can be used when the decoded result of the high-ranking addresses (A10-A15) of the 
host CPU should be utilized. 
HIGHZ=L causes that the addresses are not decoded. 
Should be opened or fixed to high level, when not used. 

Inputs the host reset signal. 
The high level input clears all registers (except for the Transmitter holding register, 
the Receiver buffer register and the Divisor latch register) and the control logic. And, 
it leads the following state; 

(INTI, INT2)--+high impedance (INT3, OUTl, OUT2)--+low level 

Inputs the address latch timing signal ALE, when the host system-bus is a multiplex bus. 
Should be opened or fixed to high level, when not used. 

Note; I is a floating input so that it should always be given high level or low level. 
I* has a built-in pull-up resistor. 
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Pin name Pin No. 1/0 Functions 

INT2 16 0 3 state output 
Outputs an interrupt signal which is enabled in the case of COM= H and OUT2 = 1, to 
the host CPU. (The OUT2 is a bit3 of the MODEM control register.) 
Outputs the high impedance state in the case of COM= L or OUT2 = 0. 
Connects to the IRQ3 pin when the host CPU is the IBM® PC. 

------! 
INTI 17 0 3 state output 

Outputs an interrupt signal which is enabled in the case of COM= L and OUT2 =I, to 
the host CPU. (The OUT2 is a bit3 of the MODEM control register.) 
Outputs the high impedance state in the case of COM= H or OUT2 = 0. 
Connects to the IRQ4 pin when the host CPU is the IBM® PC. 

INT3 18 0 Outputs an interrupt signal to the host CPU. 
Should be used when the OUT2 is not utilized as an enable register for the interrupt 
line. 

-------1 
CLK 19 I Inputs the host system clock. 

f----_ 
IOR 20 I Inputs the host read signal. 

IOW 21 I Inputs the host write signal. 

AEN 22 I Inputs a signal which indicates that the DMA controller is using the bus. 
AEN = H causes that the addresses from being decoded. 
Should be fixed to low level, when not used. 

TSTO 23 

TSTl 24 LSI test inputs. 
I* 

TST2 35 Should be opened normally. 

TST3 71 

Voo2 25 
- Yoo power supply: +5V 

Voo1 53 

DO-D7 26-33 1/0 3 state 1/0 terminals 
Connect to the data-bus of the host CPU. 

IN5 36 I* 
IN4 44 Can be used as the expansive input ports for the protocol controller. 

00-INT 62-64 

RING 37 I Inputs the ringing detection signal. 
ringing : high level not ringing: low level 

CKGE2 38 I Enable the built-in baud-rate generator. 

CKGEl 
The baud-rate generator is halted in the case of CKGE1 =CKGE2=H, and operates when 

40 either of these pins is low level. 
I 

RxDL 39 I Inputs the receive data of a low speed MODEM. 
Outputs the input signal into the RxDL to the RxD at the low speed mode.* 1 

---1 
ST 41 I Inputs the transmit timing clock of a synchronous MODEM. 

Outputs the input signal into the ST to the TxC at the high speed mode.* 1 
- --j 

RT 42 I Inputs the receive timing clock of a synchronous MODEM. 
Outputs the input signal into the RT to the RxC at the high speed mode.• 1 

RxDH 43 I Inputs the receive data of a high speed MODEM. 
Outputs the input signal into the RxDH to the RxD at the high speed mode.* 1 

Note; I is a floating input so that it should always be given high level or low level. 
I* has a built-in pull-up resistor. 
IBM® PC is the registered trademark of International Business Machines Inc. 
•! .. ·Control register 2 (CR2) bit7=1 makes the high speed mode, and the bit7=0 makes low speed mode. 
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Pin name Pin No. 1/0 Functions 

SS 45 I These 4 terminals are used to construct a system which lets the protocol controller 

TO 49 0 
have the stand-by mode. 
When this function is not utilized, the SS should be fixed to low level or high level and 

STNBY 74 I* TO, STNBY and STNEN should be opened. 

STNEN 75 I* 
STNBY; Inputs the stand-by control signal. 
STNEN; Inputs the clock signal for writing into the STNBY register. 

The value into the STNBY is written into the bitO of the Control register 3 
(CR3), at the rising edge of the STNEN. 

normal operation : bitO = 1 stand-by mode: bitO=O 
TO ; Outputs the interrupt signal for cancelling the stand-by mode. 

Outputs low level at the time when bitO of CR3 changes from 0 to I 
Returns to high level when the protocol controller reads the Control register 
1 (CR 1) after this state. 

SS ; Inputs the inhibit signal for cancelling the stand-by mode. 
When the SS is low level, it does not output low level to the TO,' even though 
the bitO of CR3 changes from 0 to 1. 

OUT1R 46 0 Outputs a reset signal to the protocol controller. 
Outputs low level in the case of RESET= H or OUT1=1. (The OUT1 is the bit2 of 
MODEM control register.) Should be used when the software-reset is utilized together 
with the hardware-reset. 

RESET 47 0 Outputs a reset signal to the protocol controller. 
Outputs an inverted level of the RESET input. 
Should be used when only the hardware-reset is utilized. 

RxC 48 0 Outputs the RT input at the high speed mode. 
Outputs the receive timing clock generated from the built-in baud·rate generator at the 
low speed mode.* 1 

CLKS 50 I Inputs the protocol controller clock. Should be input a 3. 579545MHz clock when the 
built·in baud-rate generator is utilized. 

TxC 51 0 Outputs the ST input at the high speed mode.* 1 

Outputs the transmit timing clock generated from the built-in baud-rate generator at 
the low speed mode.• I 

RxD 52 0 Outputs the RxDH input at the high speed mode.* 1 

Outputs the RxDL input at the low speed mode.* 1 

P07-POO 54-61 1/0 Connects the address-data bus of protocol controller. 

OUT2 65 0 Outputs the value of the OUT2 (bit3 of the MODEM control register). 

OUT1 66 0 Outputs the value of the OUT1 (bit2 of the MODEM control register). 

ALES 68 I Inputs the address latch timing signal of the protocol controller. 

WRS 69 I Inputs the write signal of the protocol controller. 

RDS 70 I Inputs the read signal of the protocol controller. 

SRS 72 I* Selects the register of address 7(A2=A1 =AO= 1) controlled by the host CPU to be a 
Scratch register or a Speed indicator register. 

Scratch register: high level Speed indicator: ·low level 

SLCTD 73 0 Becomes necessary when the system (includes this STC961 OFoA) is used into the half· 
slot of the IBM® PC-XT. 
Outputs the IOR input according that the host CPU reads the register. 

Note ; 1 ·is a floating input so that it should always be given high level or low level. 
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I* has a built-in pull-up resistor. 
• 1 ···Control register 2(CR2) bit?= 1 makes high speed mode and the bit?= O makes low speed mode. 
IBM® PC-XT is the registered trademark of International Business Machines Inc. 



Pin name Pin No. 1/0 Functions 

DCDC 76 I* Controls the bit? of MODEM status register read by the host CPU. 
The bit? is a data carrier detection (DCD), and is utilized to inform that the protocol 
controller is detecting the receive carrier, to the host CPU. 
At DCDC = L ; The bit? outputs the DCD value set by the protocol controller. 
At DCDC = H ; The bit? outputs always I regardless of the value set by the protocol 

controller. 
1--

DTRC 77 I* Controls the bit6 of Control register 3 (CR3) read by the protocol controller. The bit6 is 
a data terminal ready (DTR), and is utilized to inform that the host CPU is in the 
transmit enable state to the protocol controller. 
At DTRC = L ; The bit6 outputs the DTR value set by the host CPU. 
At DTRC = H ; The bit6 outputs always I regardless of the value set by the host CPU. 

CE 78 I* Inputs the decoded result when the external address decoder is utilized. (Low active) 
In this case, the host CPU can utilize the register designated by A2, A I and AO during 
CE=L. 

ADE 79 I* Inputs an enable signal for the internal address decoder. 
Should be opened or fixed to high level when the internal address decoder is utilized. 
When the internal address decoder is not utilized, the ADE should be low level and the 
A9-A3 should be I or 0. 

COM 80 I* Inputs a signal to designate the decoded address of address decoder, and to select the 
terminal for the interruption output. 
At COM= L ; Decoded address= 3F8-3FF (H) 

Interruption output= INTI (The INT2 becomes high impedance.) 
At COM= H ; Decoded address= 2F8-2FF (H) 

Interruption output=INT2 (The INTI becomes high impedance.) 

Note; I* has a built-in pull-up resistor. 

I 
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•ABSOLUTE MAXIMUM RATINGS 

Parameter Symbol 

Supply voltage Voo* 1 

Input voltage v, 
Output voltage Vo 

Output current lo 

Power dissipation Po 

Power supply current loo/lss 

Storage temperature Tstg 

Soldering temperature and time Tsol 

• 1 Voo = Voo1 or Voo2 
• 2 The sign + or - shows the current flow direction. 

(+···inflow direction, - ···outflow direction) 

•RECOMMENDED OPERATING CONDITIONS 

Parameter 

Supply voltage 

Input voltage 

Operating temperature 

• 1 Vss = Vss" VsS2 or VsS3 
•2 Voo=Voo1 or Voo2 

Symbol 

Yoo 

V1 

Ta 

Conditions 

(Vss1 =Vss2=Vssa=OV) 

Ratings Unit 

-0.3 to 7.0 v 
-0. 3 to Yoo +O. 3* 1 v 
-0. 3 to Yoo +O. 3*1 v 

±10*2 mA 

100 mW 

±40* 2 mA 

-65 to 150 oc 
260°C, 1 Os (at lead) -

(Vss1 =Vss2=Vssa=OV) 

Min Typ Max Unit 

4.5 5.0 5.5 v 
Vss* 1 - Voo* 2 v 
0 - 70 oc 

•ELECTRICAL CHARACTERISTICS 
eoc Characteristics (Voo=Voo1 or Voo2, Vss=Vssi. Vss2 or Vssa=OV, Ta=O to 70°C) 

Parameter Symbol Conditions Min Typ Max Unit 

Standby supply current loos V1 =Voo or Vss. loH= loL =O - - 10 µA 

Input leakage current lu Voo=5.5V, V1H=Voo, V1L =Vss* 1 -1 0 1 µA 

V1HI Voo=5.5V* 2 2.2 - -
High level input voltage 

V1H2 Voo=5.5V, SS 3.5 
v - -

V1u Voo=4.5V* 2 - - 0.6 
Low level input voltage 

V1L2 Voo=4.5V, SS 
v 

- - 1.0 
High level trigger voltage VT+ Voo=5.5V, RESET, RING - - 4.0 v 
Low level trigger voltage Yr- Voo=4.5V, RESET, RING 0.8 - - v 
Pull-up resistor RPL Voo=5.0V* 3 100 - 900 kQ 
High level output voltage VoH Voo=4.5V, loH= -2mA•4 Voo-0.4 - - v 
Low level output voltage VoL Voo=4.5V, loL=6mA*4 - - 0.4 v 
Off-state leak current I oz Voo=5.5V, VDH=Voo, Vol =Vss* 5 -1 0 1 µA 

• 1 All input terminals which have no pull-up resistor. 
[DEN, AO-A9, RESET, CLK, IOR, IOW, AEN, (DO-D7), RING, CKGE2, RxDL, CKGE1, ST, RT, RxDH, SS, CLKS, (POO-P07), 
ALES, WRS, RDS] 

* 2 All input terminals except for the schmidt inputs (RESET, RING) and the SS. 
• 3 Input terminals with the pull-up resistors. 

[HIGHZ, ALE, TSTO, TST1, TST2, INS, IN4, IN3, IN2, IN1, TST3, SRS, STNBY, STNEN, DCDC, DTRC, CE, ADE, COM] 
• 4 All output terminals including the 3 state output. 
•5 3 state output terminals. [INT2, INT1, (DO-D7), (POO-P07)] 
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eAC Characteristics and Timing Chart 

O Interface With The Protocol Controller 

(1) AC Characteristics 

Parameter Symbol 

Cycle time tev 

Pulse width of ALES tLL 

Address set-up time tAL 

Address hold time tLA 

Pulse width of RDS tee2 

Pulse width of WRS tees 

Delay time of data input tRo 

Read data hold time toR 

Write data set-up time tow 

Write data hold time two 

WRS delay time tAw 

Delay time of data input tAD 

(2) Timing Chart 
o Data output cycle to the protocol controller 

CLKS 

tcv 

ALES 

RDS 

POO-P07 

(Voo=5V±l0%, Vss=OV, feLKs=3.579545MHz, Ta=O to 70"C) 

Conditions Min Typ Max Unit 

- I. 117 - µs 

200 - - ns 

100 - - ns 

50 - - ns 

300 - - ns 

300 - - ns 

- - 150 ns 

0 - 100 ns 

250 - - ns 

5 - - ns 

200 - - ns 

- - 450 ns 

o Data input cycle from the protocol controller 

CLKS 

tcv 

ALES 

tccJ 

WRS 

two 

t>e 
!CA 

POO-P07 Data 
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Olnterface With The Host CPU 
(1) AC Characteristics 

Parameter Symbol 

Pulse width of ALE tALE 
Address set-up time tASU 
Address hold time tAH 
Delay time of 10R tmoR 
Pulse width of 10R t10R 
Delay time of data-in tolN 
Read data hold time tROH 
Read cycle time tRC 
Delay time of TOW to10W 
Pulse width of TOW t1ow 
Write data set-up time twsu 
Write data hold time twoH 
Write cycle time twc 
Pulse width of CLK tcLK 
CLK period tc 

(2) Timing Chart 

o Clock input into the CLK 
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(Vss1 =Vss2=Vsss=OV, Voo1 =Voo2=5V:E10%, Ta=O to 70'C) 

Conditions Min Typ Max Unit 

90 - - ' ns 

90 - - ns 

0 - - ns 

80 - - ns 

175 - 350 ns 
- - 175 ns 

JOO - - ns 

755 - - ns 

80 - - ns 

175 - 350 ns 

90 - - ns 

60 - - ns 

755 - - ns 

20 - 350 ns 
- - 400 ns 

tc 



•EXAMPLE OF APPLICATIONS 

This schema shows an example of the system-bus interface type intelligent MODEM, combining the STC 

9610Fos with the following LSls ; 

Protocol controller ························ .. ···········STC9620F series 

High speed MODEM (1,200bps PSK) ·············STC9492Mseries 

Low speed MODEM (300bps FSK) · · · · · · · · · · · · · · · · STC9435M Series 

DTMF dialer············································· ·STC2588M Series 

c 
c z z"' "' ~ 
~i c .. 
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•PACKAGE DIMENSIONS 

65 

80 

F-30 

64 

1.008±0.016 
(25.6±04) 

0.787±0.004 
(20.Q±O.!) 

40 

t'=:r==:::to - 12 • 
.059±0.012 
1.5±0.3) 

0.110 
(2.8) 

80-pin QFP 

unit: inch 
(mm) 



PF263-03 

STC9620Fseries 
CMOS COMMUNICATION PROTOCOL CONTROLLER 

ecompatible with "AT Command" System 

ePorts for Interface with Modem and Host CPU 

eon-chip Data Parallel/Serial Conversion Circuit 

•DESCRIPTION 

The STC9620F series asynchronous Communication Protocol Controller runs on a host CPU via an external 

data memory (registers) and controls a modem LSI or dialer to provide an intelligent communication function. 

The protocol controller is stored in the program memory of the STC9620F, and can be changed as required 

to support a specific communication protocol. 

In order for the user to understand the functions of the STC9620F series more realistically, this document 

focuses on the STC9620Foe that provides programmed intelligent functions compatible with the ''AT 

Command" system. 

The STC9620Fos contains a parallel/serial data conversion circuit. The STC9620Foe enables the designer 

to easily configure a system bus interface based intelligent modem when combined with : 

1,200 bps PSK full-duplex modem LS1--------S·TC9492C10 (STC9492Mm) 

300 bps FSK full-duplex modem LS STC9424CoA (STC9424MoA) 

DTMF dialer STC2588C1s (STC2588M19) 

System bus interface LS STC9610FoA 

(external data memory) 

•FEATURES 

ecompatible with ''AT Command" system 

ecan be used with Bell 212A/103 or CCITT V.22/(V.21) protocol (V.21 optional) 

eon-chip asynchronous (start-stop synchronous) communication parallel/serial data conversion 

e1nterface with host CPU ···························Programmable registers 

External data memory : 8 x 8 bits 

eModem control interface .......................... Function assignment 1/0 ports 

Data : Format : Asynchronous serial 

(Start-stop synchronous) 

Length :7or8bits 

Parity : None, even, odd, mark, space 

Stop bit length : 1 or 2 bits 

Break signal : Generation/detection function 

ePower supply ··· · ·· · ....... · ... ··· ··· ...... · ····· ... Single 5V 

ePackage······ .......................................... 60-pin QFP (plastic) 
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•BLOCK DIAGRAM 

•PIN CONFIGURATION 
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•PIN DESCRIPTION 

Pin name Pin No. 1/0 Functions 

WR 1 0•1 Provides a timing signal for writing data to external data memory. 

ALE 2 Q•l The address of external data memory or external program memory is latched at the falling 
edge of the output provided at this pin. 

POO-P07 3-10 1/0*2 1/0 ports for external data memory or external program memory. 
Each of these pins provides the address of external data memory synchronously with the ALE 
signal, then reads or writes data synchronously with the RD or WR signal. 
Also, it provides the low·order 8 bits of the address of external program memory synchronously 
with the ALE signal, then fetches the addressed instruction synchronously with the PSEN signal. 

P20-P23 11-14 0*' •S Output only ports used to control the modem. The P20-P23 provide the high·order 4 bits of 
P24-P27 31-34 the address of external program memory when it is connected. 

[SQTL] [11] [Controls the squelch transmitter (SOT) pin of STC9430 Series.] 
[ALBL] (12] [Controls the analog loopback test (ALB) pin of STC9430C Series.] 

[PSI] (13] [Controls the power save control (PSI) pin of STC9430C Series.] 

[SQTH] (14] [Controls the squelch transmitter (SOT) pin of STC9492C10.] 
[ALBH] (31] [Controls the analog loopback test (ALB) pin of STC9492C10.] 

[SPON] [32] [Turns on/off the speaker to monitor DTMF tone or send/receive signal. 
Speaker ON·· ·low level Speaker OFF .. ·high level] 

[33] [For STC9620Fos, this pin must be opened as the device does not use P26.] 
[AUX] (34] [Provides an output for driving the relay which determines whether the modem or handset is 

to be connected to the telephone line. 
Modem connected .. ·low level Handset connected .. ·high level] 

PIO-P17 15-22 I*' Input only ports to control the modem. 

[RxD] [15] [STC9430C Series or STC9492C10 receive data (RxD) input] 

[CD] [16] [STC9430C Series carrier detection signal (CD) input] 

[PSD] [17] [STC9492C10 PSK energy detection signal (PSD) input] 

[ED] [18] [STC9492C10 carrier detection signal (ED) input] 

~ g~~ 
[STC9492C10 non·scramble mark detection signal (NSM) input] 

[LMON] [STC9492C10 call progress tone detection signal (LMON) input] 
(21](22] [For STC9620Fos, these pins must be opened as the device does not use P16/P17.] 

P30-P37 23-30 0*' Output only ports for modem control. 

[B/C] [23] [Controls the Bell/CCITT (8/C) pin of STC9492C10.] 
[HOOK] [24] [Controls the hook switch (HS) pin of STC2588Crn. Also drives the relay which is used to select 

on·hook or off.hook for the telephone circuit. 
Off·hook···low level On·hook ... high level] 

[DLB] [25] [Controls the digital remote loopback test (DLB) pin of STC9492C10.] 
[SCBE] [26] [Controls the scramble control (SCBE) pin of STC9492C10.] 

[0/A] [27] [Controls the originate/answer mode select (0/ A) pin of STC9430C Series or STC9492C10.] 
[HALF] [28] [Controls the 1,200/600 bps data transfer speed select (HALF) pin of STC9492C10.] I 
[ANSC] [29) [Controls the answer tone send control (ANSC) pin of STC9492C10.] 

(30] [For STC9620Fos, this pin must be opened as the device does not use P37.] 
SS 35 I This signal is used to execute one instruction after another. 

The pin contains a pull·up resistor (about 1 OOk·ohms), and pulled down (about 10k·ohms) when 
the device is in stop mode. 
[For STC9620Fos, the SS pin must be opened as the device does not use it.] 

RESET 36 I Resets the internal CPU into stand·by mode. (A pull·up resistor is incorporated.) 
Stand·by mode· ··low level Normal run mode···high level 

In stand·by mode, the set-up of each function is as follows: 
• Program counter set to "O"' • Pin TO set to entry mode 
• Stack pointer set to '"O" • External interrupts disabled 
• Program memory area set to • Internal interrupts disabled 

addresses 0 through 2047 • Pin TxD set to ''1" 
• Ports PO-PS set to entry mode • Timer/counter off 

Remarks : The descriptions enclosed in [ ] give functions of the STC9620Fos. 
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Pin name Pin No. 1/0 Functions 

Vss 37 - Power supply, OV 

OSC2 38 0 A crystal oscillator (3.579545MHz) is connected between the two pins and capacitors (CG, Co) 

OSC1 39 I between each of the pins and the power supply pin to make reference signal sources. 

RxC 40 I Receive clock is entered at this pin. (A pull-up resistor is incorporated.) 
Data is read from P10 [RxD] synchronously with the falling edge of the receive clock entered. 

TO 41 I This pin receives the stand-by clear signal. (A pull-up resistor is incorporated.) 
If at least 2 cycles of low level are applied to this pin with an external interrupt enabled, an 
interrupt occurs to clear the stand-by mode. 
[For STC9620Fos, the TO pin must be opened as the device does not use it.] 

NC 42 - As this pin is used for special operation verification, it must be held open. 

ROW4-ROWI 43-46 0 Controls key entry for the DTMF dialer. 

COL4-COL1 47-50 A combination of these outputs enables access to keys 0-9, *, and #. 
[Controls the STC2588C1s key inpul (ROW4-ROw1, COL4-COL1) pins.] 

CLKS 51 0 System clock output. 
In normal run mode, a system clock of 3.579545MHz (the oscillation circuit frequency) is output 
via the buffer. 
[The system clock is supplied as the reference signal source for STC9424CoA, STC2588CIB or 
STC9610FoA.] 

TxC 52 I Transmit clock input. 
The TxD pin provides transmit data which becomes stable at the falling edge of the transmit 
clock entered to the TxC pin. 

TxD 53 0 Transmit data output. 
Transmit data written into the external data memory according to the format information stored 
by the host CPU is supplied in serial data form at the baud rate of the transmit clock entered 
to the TxC pin. 
[Transmit data is supplied to the STC9430C Series or STC9492C10 transmit data input (TxD) pin.] 

Tl 54 I Interrupt control signal input. (A pull-up resistor is incorporated.) 
When high level is applied to this pin, internal interrupt mode results and the input to pin T2 is 
nullified. 
For low level, external interrupt mode results and an interrupt signal entered to pin T2 becomes 
valid. 
[For STC9620Fos, the Tl pin must be opened as the device does not use it.] 

T2 55 I External interrupt signal input. (A pull-up resistor is incorporated.) 
In external interrupt mode, an external interrupt is enabled at the falling edge of the input to 
pin T2. 
[For STC9620Fos, the T2 piri must be opened as the device does not use it.] 

EA1 56 I A combination ·Of these two pin inputs determines control mode. 

EA2 57 I (Pull-up resistors are incorporated.) 

EA2 EA1 Control mode 
H H Normal run mode 
H L External program memory mode 
L H Internal program memory data read mode 
L L Internal program memory addressing mode 

RD 58 0 Provides a timing signal at which data is read from external data memory. 

PSEN 59 0 Provides a timing signal at which an instruction is taken from external program memory. 

Voo 60 - Power supply, + 5V 

Remarks : The descriptions enclosed in [ ] give functions of the STC9620Foo. 
Notes • 1 Each control signal holds high level when the device is in the stand-by mode or stop mode, or when the program 

halts in a single step mode. 
• 2 In the stand-by mode (system reset), all of POO-P07, P10-P17, P20-P27 and P30-P37 work as input ports. 
• 3 With external program memory used, no data can be derived from P20-P23. 
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•ABSOLUTE MAXIMUM RATINGS (Vss=OV) 

Parameter Symbol Ratings Unit 

Power supply voltage V oo -0.3 to 7.0 v 
Input voltage V1 -0.3 to Voo+0.3 v 

-0.3 to Voo+0.3 v Output vol_ta_g_e ______ +---V~o--1------------------------+--------1 
Power Dissipation Po 0.5 w 

-10 to 70 Operating temperature T opr . ··-+--·-···---------- ·c 
Storage temperature Tstg -65 to 150 ·c 
Soldering temperature and time T sol 260'C, !Os (at lead) -

•RECOMMENDED OPERATING CONDITIONS (Vss=OV, fosc=3.579545MHz, Ta= -10 to 70'C) 

Parameter Symbol Conditions Min Typ Max Unit 

Operating voltage Voo 4.5 5 5.5 V 
>------------+------;----·-·········--· ··--·-t------+-----1-----1------l 

Operating frequency fosc Vo0 =5V± 10% 50 - 4,000 kHz 

•ELECTRICAL CHARACTERISTICS 

•DC Characteristics (Voo= 5Vr 10%, Vss=OV, fosc=3.579545MHz, Ta= -10 to 70'C) 

Parameter Symbol Conditions Min Typ Max Unit 

Low level input voltage V1L 0 - 0.8 V 

High level input voltage -~~~ept for R~~-~I·~OS~!-1 ·· -3:~-----t-----=----t- _'.i_[)l)--t--""--
V1H2 RESET, SS, OSGI Voo-1 - Voo V 

>--------·----+----~1------------1------+-----+----·-+------

Low level output. voltage_-+· VoL loL = 2. OmA - - 0. 45 V 

High level output voltage VoH loH = -1. OmA 2. 4 - - V 

Input current 

Input leakage current 

Output leakage current 
(at High-impedance) 

ViLPI =Vss, Input terminal with pull-up - 250 -100 -30 

l1LL V1LL =Vss, Latch input terminal -3 0 3 

l1LP2 
_ - l RUN -125 -50 -15 

V1LP2-Vss. SS 11---ST_O_P-+--_-3--+---0---1--3--< 

lu1 Vu1 = Voo. Except for SS - 3 0 3 
IL12 SS terminal open - 3 0 3 
ILOP VLOp=Vss, 1/0 port with pull-up -250 -100 -30 

ILOL VLOL =Vss. 1/0 port with latch -3 0 3 
ILoH VLOH = Voo, Output terminal - 3 0 3 

Standby supply current loos tcv= lµs, Stand·by or stop mode - - 20 
1--::-· . --r----·-·-r----

Operating supply current looo lcv= lµs, RUN mode - 6 20 

Data retention voltage VooR STOP mo<ll. Without sucl:len floctuation of voltage 3.0 

µA 

µA 

µA 

µA 

mA 

v 

eAC Characteristics (Voo=5V±l0%. Vss=OV, fosc=3.579545MHz, Ta= -10 to 70'C) 

Parameter Symbol Conditions Min Typ Max Unit 

I. 117 Cycle time tcv - - µs 

ALE pulse width ILL 200 - - ns 

Address set up ti~~- tA:- I 00 - - ns 
------+------------+----+-----+-----+------< 

Address hold time tLA 50 - - ns 
--------ll------

PSEN pulse width tee! 300 - - ns 

RD pulse width tcc2 300 - - ns 

WR pulse width tcc3 300 - - ns 

Data-in delay time 150 ns 

Read data hold time loR 0 100 ns 
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Parameter Symbol Conditions Min 

Write data set up time tow 250 
Write data hold time two 5 

WR delay time tAw 200 
Data-in delay time tAD -

Note 1 : The load capacitance of the control pins (ALE, PSEN, RD and WR) is 80pF. 
Note 2: The load capacitance of port PO is 150pF. 
Note 3 : AC data measuring conditions 

Input : V1H=2.4V, V1L=0.6V 
Timing check voltage : lnput······""'""""V1H=2.2V, V1L=0.8V 

Output-··· .... ; ...... voH=2.2V, VOL=0.8V 
Output load capacitance : Control pins .. ····· 80pF 

Data pins .......... 150pF 

eTiming Chart 

o External Program Memory Fetch Cycle 

Clock 

o------tcv------

ALE 

tcc1 

POO-P07 

!Ao 

Typ Max 

- -
- -
- -
- 450 

O External Data Memory Write Cycle O External Data Memory Read Cycle 

Clock 

ALE 

POO-P07 
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Unit 
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ns 
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•PACKAGE DIMENSIONS 
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PF271-02 

STC9630CoA/MoA 
CMOS ASYNC-SYNC CONVERTER 

ecompatible with Bell 212A/CCITT V.22 

eselectable Character Length 8/9/10/11 Bits 

eLow Supply Current 

•DESCRIPTION 

The STC9630COA/MoA LSI converts data for serial transfer between a data circuit terminating equipment 

(DCE) and a data terminal equipment (DTE) in either transparent mode or async/sync conversion mode. 

•FEATURES 

eFull duplex data transfer (compatible with Bell 212A and CCITT V.22) 

eAsync/Sync, Sync/Async conversion 

echaracter length: 8/9/10/11 bits 

eBuilt-in crystal oscillation circuit ···············4.032MHz (X'tal, RF, Co. Co externally connected) 

eLow supply current ·································Operation: 5mA (Typ) 

Stand-by : 1µA (Max) 

eDigital 1/0 level ....................................... TTL compatible 

esingle power supply ······························5V 

ePackage· ·· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 24-pin DIP (plastic)/24-pin SOP (plastic) 

•BLOCK DIAGRAM 

TEST OSGI OSC2 MCLK OPS 

CHRO Bbl! 
Voot 9b1! Oscillator 

CHRI 
lOb1t 
llb•t 

Vss1 

SPDO 0·300bps 
600bps 
1.200t:ips 

SPDI 2.400bps 

ASEN TXCS 
ASYNC. to SYNC. 

TxDS 
TxDA 

SAEN Rx CS 

SYNC. to ASYNC. 
r----------1 

Rx DA I Rx OS 

EXRD 

SRO 

SRI 
System Reset 

Voo2 Vss2 
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•PIN CONFIGURATION (This also applied to DIP and SOP.) 

Vss1 Voo1 

Rx DA EXRD 

SPDO TxDS 

SPDI CJ> TxCS -i 
CHRO (') OPS <D 
CHRI "' TEST w 
TxDA 0 SRO (') 

SAEN ~ SRI 

ASEN ;;: Rx OS 
0 

DSC! 
,. 

Rx CS 

OSC2 MCLK 

Vss2 Voo2 

•PIN DESCRIPTION 

Pin Name Pin No. 1/0 Functions 

Vss1 I - - power (GND) 

RxDA 2 0 Receive start·stop sync data output (to DTE) 

SPDO 3 1• Speed D-300 600 1,200 2,400 (bps) 
Data speed selection SPDD 0 I 0 I 

SPDI 4 1 • SPDI 0 0 I I 

CHRO 5 1• Word length 
Character length 8 9 10 11 (bits) 
CHRO D I D I 

CHR1 6 1• selection 
CHRI 0 0 1 1 

TxDA 7 1• Transmit start·stop sync data input (from DTE) 

SAEN 8 1 • Sync -+ Async conversion enable 

ASEN 9 1• Async -+ Sync conversion enable 

OSC1 10 I 

OSC2 11 0 
Oscillation pins (4.032MHz X'tal, RF, CG, Co externally connected) 

Vss2 12 - - power (GND) 

Voo2 13 - + power ( +5V) 

MCLK 14 0 4.032MHz output pin 

Rx CS 15 1 • Receive sync clock input (from DCE) 

RxDS 16 1• Receive sync data input (from DCE) 

SRI 17 1• System reset (When using STC9492, connect this pin to SQT.) 

SRO 18 I* System reset (When using STC9492, connect this pin to ALB.) 

TEST 19 1• LSI test pin (normally set at NC) 

OPS 20 1• Option speed selection Basic········· I Extended········· 0 

TxCS 21 1• Transmit sync clock input (from DTE) 

TxDS 22 0 Transmit sync data output (to DCE) 

EXRD 23 I* Nonsimultaneous data input 0-300 bps 

Voo1 24 - + power (+5V) 

Note) The input pin (I*) contains a pull-up resistor. 
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•ABSOLUTE MAXIMUM RATINGS (Vss=OV) 

Parameter Symbol Ratings Unit 

Supply voltage Voo -0.3 to 7.0 v 
Input voltage V1 -0.3 to Voo+0.3 v 
Output voltage Vo -0.3 to Voo+0.3 v 
Storage temperature Tstg -65 to 150 ·c 
Soldering temperature and time Tsol 260°C, I Os (at lead) -

•RECOMMENDED OPERATING CONDITIONS (Vss=OV) 

Parameter Symbol Conditions Min Typ Max Unit 

Supply voltage Voo 4.75 5.00 5.25 v 
Operating temperature Topr 0 - 70 ·c 

•ELECTRICAL CHARACTERISTICS 
eoc Electrical Characteristics (Voo=5.0V, Vss=OV, Ta=25°C) 

Parameter Symbol Conditions Min Typ Max Unit 

looo Operating (CL;;>20pF) 3 5 10 mA 
Operating current 

loos Stand-by except OSC 1, OSC2 1 µA - -

High level input voltage V1H Voo=5.25V 2.0 - - v 
Low level input voltage V1L Voo=4. 75V - - 0.8 v 
High level input current iiH except OSC1 -I - 1 µA 

Low level input current l1L except OSC1 -50 -12.5 -5 µA 

High level output voltage VoH Voo=4. 75V, loH = -6mA 2.4 - - v 
Low level output voltage VoL Voo=4.75V, loL=6mA - - 0.4 v 

eAC Electrical Characteristics (V00 =5.0V, Vss=OV, Ta=25°C, fosc=4.032MHz, SPDO= Low, SPD1 =High) 

Parameter Symbol Conditions Min Typ Max Unit 

•2 ASEN=Low, OPS= High 1,170(-2.5%) 1,200 1,212(+1.0%) bps 
TxDA Baud rate frxDA 

ASEN=Low, OPS=Low 1, 170(-2.5%) 1,227(+2.3%) 1,200 bps 

•2 ASEN=Low, OPS= High - 1,219 - Hz 
RxDA Baud rate fRxDA 

ASEN=Low, OPS=Low - 1,219 •1 bps 

MCLK Output frequency fMCLK Voo=5.0V, Vss=OV - 4.032 - MHz 
-* 1 In the option speed mode (OPS low), 12.5% (maximum) of stop bits may be deleted to allow an overspeed ( + 2.3%) on 

the transmit side. 
* 2 If the speed is set at 600 bps or 2,400 bps, the transfer rate is one half or twice the listed value. 
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•FUNCTIONS 

•Oscillation Circuit 

o Crystal quartz oscillation 

A crystal oscillator (4.032MHz), a feedback resistor (RF) and two capacitors (Ca, Co) are connected to the 

oscillation pins (OSC1, OSC2). 

STC9630CoA/MoA 
(Oscillation stop) 

OSCl 

OSC2 

MCLK 

-------

X'tal : 4.032MHz 

RF : 470kll (Typ) 

Co. Co : 20 to 30pF 
c, : 50pF (Max) 

When both SRO and SR1 go high or both SPDO and SPD1 go low, the oscillation cycle stops and the MCLK 

pin is fixed to high level. 

o External clock Into OSC1 

In supplying a 4.032MHz clock pulse from an external circuit to the OSC1 pin, make sure that the MCLK 

output fulfills the AC characteristics shown in Figure. 

High level input voltage VH<=Voo-1.0V 

Low level input voltage v,:>Vss+l.OV 

Input frequency l/T=4.032MHz±0.01% 

Clock duty T1/T=50±15% 

(at Vr=iVoo) 
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•110 CONTROL FUNCTION 

The STC9630COAIMOA 1/0 control circuit provides the transmit/receive circuits with the output data listed in 

the table below with each 1/0 pin set as shown in the figure below. 

TxDA 

Async. TxDS 
I 

Sync. 

ASEN 

SAEN 

Sync. 
I 

Async. Rx DA 

Rx OS 

EXRD 

SPDO 

Oscillation Oscillation 
SPDI Stop Circuit 

SRO 
System reset 

SRI 

Operating mode 
Terminal set Output data 

SRO SRI ASEN 
Oscillator 

SAEN SPDO SPD1 TxDS Rx DA 

System reset "H" "H" • 1 • 1 • 1 • 1 "H" "H" 

Stop 

Unclocked data transfer •2 •2 • 1 • 1 "L" "L" TxDA EXRD 

Sync data transfer •2 •2 "H" "H" •3 •3 TxDA RxDS 
Operation 

Async data transfer •2 •2 "L" "L" •3 •3 A-+S S-+A 

• 1 Don't care 
• 2 Other than (H, H) 
• 3 Other than (L, L) 

Note) ASEN and SAEN can be individually controlled. 
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•TIMING CHART 
•Transmit Sync Data Timing Chart 

i------------1/fr,o----------i 

TxCS 

-----1/2·fr,o--------1/2•fr,o------t 

TxDS 

eReceive Sync Data Timing Chart 

r------------1/h.c---------'----1 

Rx CS 

i------1/2·1•,c--------1/2·1•,c----.l 

Rx OS 

(Voo=4.75V, Ta=25'C) 

Parameter Symbol Conditions Min Typ Max Unit 

Transmit data delay time ho Sync data enable - - 100 ns 

Receive data set up time t~o Sync data enable 50 - - ns 
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•EXAMPLE OF APPLICATIONS 

•Transfer of data between sync modem and async terminal 

SRO SR I ALB SOT 

SD 1-----!TxDA TxDSl-----4---ITxD 

ALB SOT 

TxD 

Txcs-----1sT TxA 1----11----i DSI TxAl------1 

DTE MCLKl----OSCI ----
STC9630C/M STC9492 

Series 

RxDS RxD 

Rxcs-----1RT 

RDl------IRxDA EXRD 

OSCI OSC2 

D 4.032MHz 

J, ;+, 

NOTE: ASEN= "L", Si\£R = "L" 

•Transfer of data between sync modem and async terminal 

DTE 

ST2 

SDI-----.! 

RDl------1 

RT 

NOTE: ~ = "H", SAEN = "H" 

SRO SRI 

TxDA TxDS 

TxCS 

MCLK 

STC9630C/M 

RxDS 

Rx CS 

Rx DA EXRD 

OSCI OSC2 

ALB SOT 

TxD 

ST TxA 

OSCI 

STC9492 
Series 

RxD 

RT 

STC9430 
Series 

RxAJl-----l 

RxD 

OSCI OSC2 

D 3.579545MHz 

;:i; ;+, 

ALB SOT 

TxD 

OSI TxA 

STC9430 
Series 

RxAl 

RxD 

OSCI OSC2 

D 3.5 79545MHz 

J; J; 

TEL. 

LINE 

l/F 

I 
TEL. 

LINE 

l/F 
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•PACKAGE DIMENSIONS 

F-46 

24-pin DIP 

0.600 
(15.24) 

i+----""0.010~~ 
(o.2s~&ri) 

0.608-0.655 .....=­
(15.44-16.64) 

unit: inch 
(mm) 

0.610Max 
(15.5Max) 

24-pin SOP 

unit: inch 
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PF134-03 

· STC9120C/M 
CMOS 1,200 bps MSK MODEM 

• Minimum External Parts Required 
• 1200 bps for Full-duplex 

or Half-duplex System 
• Low Supply Current 
• On-chip Carrier Detector 

• DESCRIPTION 
The STC9120C/M is a single chip CMOS 1200 bps MSK MODEM for full-duplex or half-duplex radio communi­
cation equipment. The modulator provides a low-distrotion sinusoidal output and a sync clock output. A re­
ceiving low-pass filter, a differentially coherent detector and a clock regenerator makes up the demodulator in­
corporating a MSK signal carrier detector, the STC9120C/M offers a high-performance MSK MODEM with a 
minimum of external parts. 

•FEATURES 

• 1200 bps full-duplex/half-duplex MSK MODEM 
• Low supply current 
• 5.5296 MHz crystal oscillator, or external 5.5296 MHz clock input 
• Minimized external parts 
• Built-in MSK signal carrier detect circuit 
• TTL compatible input/output (except for terminals OSC1, OSC2, CLC, TBK and TST) 
• Transmitting/receiving filter based on SCF (Switched Capacitor Filter) technology 
• Little group delay distortion at the pass band 
• Single power supply (+5V) 
• Package .... STC9120C 24-pin DIP(plastic) 

STC9120M 24-pin SOP(plastic) 

• BLOCK DIAGRAM 

MIP 

OSC1 
OSC2 Oscillator Limiter 

CLC 

TDT Modulator Transmitting 
low-pass Filter 

MON Vss TST 

TCL TIR TIO 

Differentially 
Coherent 
Detector 

Transmitting 
Buffer 

TBK MOP 

GNI 

Bias 
Generator 

Limiter 

RIR RIO 

GNO 

RDT 

RC L 

NBW 
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• PIN CONFIGURATION (common to DIP and SOP) 
RDJ 8 Output terminal of demodulated receive 

data 

OSC1 24 Voo 
RIO 9 Output terminal for the 1-bit data receive 

interruption flip-flop 
OSC2 2 23 TST RIR*2 10 Input terminal that resets the 1-bit data 
CLC 3 22 TBK receive interruption flip-flop (without pull-

TIR 4 21 MIP 
down resistor) 

TCL 5 CDC 

TIO 6 
STC9120 

19 MOO 
C/M 

18 BPO RCL 7 

NBW*2 11 Input terminal that controls selectio11 of 
DPLL circuit lock-in range (narrow/wide) 
(without pull-down resistor) 

Narrow ..... high level 
Wide ..... low level 

ROT 8 17 MOP 
Vss 12 Supply voltage (OV) 

RIO 9 GNO 
TDT*' 13 Input terminal of NRZ signals to be trans-

RIR 15 GNI mitted (without pull-down resistor) 

11 14 MON MON*2 14 Input terminal for MSK signal transmit 

Vss 12 TOT control (without pull-down resistor) 

GNI 15 Input terminal of intermediate point refer-
ence voltage for power supply 

GNO 16 Output terminal of intermediate point re-
• PIN DESCRIPTION ference voltage for built-in operational 

amplifier 

Pin name Pin No. Functions MOP 17 MSK signal output terminal 

OSC1 1 5.5296 MHz (CLC="L") or2.7648 MHz BPO 18 Receiving band low-pass filter output 
(CLC = "H"") crystal oscillator circuit or ex- monitor terminal (normally non-
ternal clock input terminal. connected) 

OSC2 2 Crystal oscillator output terminal MOO 19 MSK signal carrier detector output ter-

CLC*' 3 Input teminal for oscillator frequency divi- minal 

sion control (with pull-down resistor) CDC 20 Input terminal for application of offset vol-

TIR*' 4 Input terminal that resets the 1-bit data 
transmit interruption flip-flop (without 
pull-down resistor) 

tage to set MSK signal carrier detection 
threshold value (with C-R connected ex-
ternally) 

TCL 5 Transmit data sync clock signal output MIP 21 MSK signal input terminal 

terminal TBK*' 22 Function test terminal (normally non-

TIO 6 Output terminal for the 1-bit data transmit connected; with pull-down resistor) 

interruption flip-flop TST*1 23 Function test terminal (normally non-

RGL 7 Output terminal of sync clock signals re- connected; with pull-down resistor) 

generated from demodulated data Voo 24 Supply voltage (+5V) 

*1 These input terminals are pulled down with a resistor, typically 500 k.Q. It is recommended that they are directly 

pulled down to Voo· not left open, when they are not used, regarding to noise effect. 

*2 These input terminals are input gate floating type. When not used, they must be directly pulled down to Vss· not left 

open. 

•ABSOLUTE MAXIMUM RATINGS 
(Vss = OV, Ta= 25"C) 

Parameter Symbol Ratings Unit 

Supply voltage Voo -0.3 to8.0 v 
Input voltage• VI -0.3 to Voo +0.3 v 
Output voltage Vo -0.3 to Voo +0.3 v 
Power dissipation Po(Max) 500 mW 

Operating temperature Topr -25 to 70 ·c 
Storage temperature Tstg -65 to 150 ·c 
Soldering temperature and time Tsol 260'C, 10 s (at lead) -
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• ELECTRICAL CHARACTERISTICS 
• DC Characteristics 

(Voo = 5.0V, Vss = OV and Ta= 25'C unless otherwise specified) 

Parameter Symbol Conditions Min Typ Max Unit 

Supply voltage Voo 4.5 5.0 5.5 v 
Supply current loo fosc = 5.5296 MHz - 6 12 mA 

"L" level input voltage V1u OSC1 Vss - Vss +O.J v 
"H" level input voltage ViH1 Voo-0.J - Voo v 
Input frequency F11 - 5.5296 - MHz 

Input current 111 V1H1 =5V - 0.5 - µA 

"L" level input voltage VIL2 CLC, TBK, TST Vss - Vss+O.J v 
"H" level input voltage V1H2 Voo-0.J - Voo v 
Pull-down resistance R12 200 500 1250 Kil 

'"L" level input voltage ViL3 NBW, RIR*3, RIE*3 TOT, 0 - 0.8 v 
"H" level input voltage ViH3 MON 2.4 - Voo v 
Input impedance R14 MIP 70 120 190 k.Q 

Input signal voltage V14 Sinewave input - 1.0 2.0*4 VP-P 

"L" level output voltage Voll 
RCL, ROT 

IOL1=2.6mA Vss 0.5 v RIO, MOO -

"H" level output voltage VOH1 TCL, TIO IOH1=-0.2 mA 4.6 - Voo v 
Mark output voltage VOM 

Load resistance: Min 1 0 kD 
0.9 1.0 1.1 VP-P 

Space signal output voltage Vos 0.9 1.0 1.1 VP-P 

*J The reset pulse width must be at least 1 µs. 
*4 The maximum input level should be adjusted not so as to happen a malfunction. 

• Filter Specifications 

Parameter Symbol 

3 dB band width (Low Band) Fell 

3 dB band width (High Band) FCH1 

Insertion loss LB1 

3 dB band width (High Band) Fc2 

Insertion loss LB2 

J dB band width (High Band) Fc3 

Insertion loss LBJ 

LOSS 10 
(dB) 

20 

30 

40 

50 

0.1 0.3 10 

(Voo = 5.0V, Vss = OV and Ta= 25'C unless otherwise specified) 

Conditions 

Receiving band-pass filter 

Butterworth 

10 order 

Transmitting low band-pass 

filter Butterworth 5 order 

Receiving low band-pass filter 

Butterworth 3 order 

ms 

30 f(kHz) 

0 

-1 

-2 

Min 

600 

2000 

-2 

4250 

-2 

1000 

-2 

Typ Max Unit 

700 800 Hz 

2400 2800 Hz 

0 2 dB 

5000 5750 Hz 

0 2 dB 

1200 1400 Hz 

0 2 dB 

Band Pass Filter Frequency Characteristics Band Pass Filter Group Delay Characteristics 
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• DATA INPUT/OUTPUT TIMING CHART 
• Data Transmit Timing Chart 

TCL __n_fl_fl_----__n_fl_fl_ 

TIO ___L_h__h_----___L_h__h_ 
TIR _Ll_L_----___L_j_)_ 
M;~~----~ 

*6 ' ' 

TOT~----~ 

MOP~---~ 

*5 When data transmission starts, MON must go to "H" level within about 833 µs following the leading edge of the TCL. When the 
data transmission ends, MON must go to "L" level at the leading edge of the next TCL following the transmission of the last bit of 
MOP. 

*6 For TOT, data must be set within about 833 µs after the occurrence of an interrupt. 

• Data Receive Timing Chart 

RCL __n_fl_fl_----__JL_Jl_JL 

RIO ~----~ 
RIR 

j___i__j_l ____ l___L__Lj_ 
., 
ROT~----~ 

*7 ROT must be read within about 833 µs following the leading edge of RCL. 

• PACKAGE DIMENSIONS 

24-pin DIP 

unit: inch 
(mm) 

" 

24-pin SOP 

unit : inch 
(mm) 

~~ 0.346 

G~~iii~'-';"~'""'iii!:J: HI ~~,!. (0.4'"-'"l~::::l~> 
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KF060 
PF347-02 

STC2530Cseries 
CMOS TONE/PULSE DIALER WITH LCD DRIVER 

eDTMF/Pulse Output Switch 
e10 Digit LCD Driver 
eTen 18-digit Repertory Memories and 

24-digit Redial Memory 
•DESCRIPTION 

The STC2530C series is CMOS LSI which is provided with a memory and LCD display driver for telephone 

numbers, and can selectively output either dual tone multi-frequency (DTMF) signals or a dialing pulse (DP) 

train. The LSI contains the DA conversion system used in a conventional tone dialer by connecting the 

minimum necessary interface circuit, the dialing pulse can also drive a telephone line. 

•FEATURES 
eLow-voltage operation and low power dissipation due to CMOS process. 

eA built-in 10 digit LCD drivers for telephone numbers. N-3V, 1/4duty) 

eA built-in Ten 18-digit repertory memories and 24-digit redial memory. 

eA built-in DA conversion system makes possible a DTMF signal. 

eo.6sec Hooking (Flash) can be accessed directly by Flash key. 

eThis LSI can be connected to a standard 2 of 8 keyboard. 

eThe built-in signal generator requires .3.58MHz TV crystal oscillator. 
ePackage ......... 48 pin DIP (plastic) 

•BLOCK DIAGRAM 

r- -Output bu!fer circ111t ---, 

l ~~Voo 1 

I L_ I 
L __________ .J 

TONE 

1-------l'>~-~= 

I '"~"" ~-----[;>o----'IRMUT 

Segment Decoder 

CCD 
Common Oriver LCO Segment Driver 

~---------------------------~ 
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.PIN CONFIGURATION 

38 4A 
3A 48 
28 SA 
2A SB 
·'ts 6A 
IA 68 
lmW4 7A 
llOWlJ 78 
~ BA 
mlWT BB 
"COIT 9A 
"COl:2" 98 
~ lOA 
~ 108 
ORS COMl 
RS" COM2 

TPS/MDO COM3 
l5P COM4 
1mlUT CB 
XMUT CA 
Vss VL3 
OSCl VL2 
OSC2 VLl 
Voo ~-'-----=.r- TONE 

•STC2530C series 

Type Write to repartory memory Tone/pulse output selection Dial pulse mark/space 

STC2531CoA 
OFF-Hook Key 

88.8/66.6 

STC2531Coe 40/60 

STC2582CoA 
ON-Hook Key 

33.3/66.6 

STC2532Coe 40/60 

STC2533CoA 
OFF-Hook External pin 

38.8/66.6 

STC2533Coe 40/60 

STC2534CoA 
ON-Hook External pin 

83. 3/66. 6 

STC2534Coe 40/60 

•PIN DESCRIPTION 

Pin Name Pin No. Function 

ROWI to ROW4 7 to 10 
[Scanning input/output of matrix keyboard) 

COLI to COL4 II to 14 

TPS/MDO 17 [DTMF /DP mode select input] /[DTMF /DP mode signal output) 

DRS 15 [Pulse rate select input in DP mode] 

HS 16 [Hook switch) 

Vss 21 [Power supply terminal ( - )) 

OSCI 22 
[3. 579545MHz crystal oscillator terminal) 

OSC2 23 

Voo 24 [Power supply terminal ( + )) 
TONE 25 [DTMF signal output) 

DP 18 [Dialing pulse output] 

RMUT 19 [Receiver mute output) 

XMiJf 20 [Transmitter mute output) 

Vll 26 

VL2 27 

VL3 28 [Doubler & Tripller capacitor] 

CA 29 

CB 30 

COM! to COM4 31 to 34 [Common Driver output) 

IA to JOA 1 to 6 
[Segment Driver output) 

IB to IDB 35 to 48 
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•ABSOLUTE MAXIMUM RATINGS 

Parameter Symbol 

Power supply voltage Voo 

Input voltage V1 

Output voltage Vo 

Operating temperature Topr 

Storage temperature Tstg 

Soldering temperature and time Tsol 

•ELECTRICAL CHARACTERISTICS 

eoc Characteristics 

Parameter Symbol 

Operating voltage Voo 

Data retention voltage VooR 

Average operating current looA 

VL2 
LCD operating voltage 

VLa 

•AC Characteristics 

Parameter Symbol 
-

Dial pulse rate 
-

t1DPI 
Inter digit pause 

t10P2 

DTMF make time t1M 

Oscillator frequency tosc 

Tone output voltage Vt one 

Tone distortion %DIS 

Hooking (flash) tHK 

Note: •Mask option 

(Vss=OV) 

Ratings Unit 

-0.3 to 7.5 v 
-0.3 to Voo+0.3 v 
-0.3 to Voo+0.3 v 
-20 to 70 oc 
-65 to 150 oc 

260°C, I Os (at lead) -

(Vss=OV, Ta =25°C) 

Conditions Min Typ Max Unit 

DP mode 1.5 - 6.0 v 
DTMF mode 2.5 - 6.0 

Stand·by mode 1.0 - 6.0 v 
Voo=3.0V, 

Key input 

Ta=25°C 
stand-by - - 200 µA 
status 

HS=Vss In op: mode 
DP, TONE, dial pulse - - 400 µA 
RMUT and being output 
XMUT 

lnDTMFmode 
not DTMF signal - - I. 5 mA 
loaded 

being output 

- Voo-2XVu -
Vu>VL2>VLa v 

- Voo-3XVu -

(Vss=OV, Ta=25°C, fosc=3.579545MHz) 

Conditions Min Typ Max Unit 

DRS=Voo - 19.42 - I 
DRS=Vss - 9.71 -

pps 

Dial rate - 463.4 -
= 19.42pps 

DP mode 
823.9 Dial rate - -

=9.71pps (617 .9). ms 

DTMF mode auto dialing - - 112.9 
(61.4) * 

DTMF mode auto dialing 93. I - - ms 

- 3.579545 - MHz 

COL Voo=2.5V to - -11.7 -
dBm 

ROW 6.0V - -14.2 -

Voo=3.5V - - 10 % 

617.5 - -
(82.0) * ms 
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•LCD PATTERN LAYOUT 

lB 28 38 48 58 68 78 SB 98 108 

lA 2A 3A 4A 5A 6A ?A SA 9A lOA 

•PACKAGE DIMENSIONS 

Under Development 
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PF087-02 

STC2560C 
CMOS PULSE DIALER 

eLow Voltage Operation (Min 1.25V) 

e20-digit Memory for Redial 

ePin Compatible to AMI S2560A 

•DESCRIPTION 
The STC2560C Pulse Dialer is a CMOS IC that converts 
push-button inputs to a series of pulses suitable for 
telephone dialing. It requires no independent external 
power supply but can be driven on the power supplied 
from telephone lines. 
The STC2560C has two output terminals : one for the 
transmission of dial pulses and the other for providing 
signals to mute the receiver during the dial pulsing. 

•FEATURES 
eDirectly operation from the telephone lines 
eLow power CMOS process. (1.25V to 3.5V) 
e1nexpensive RC oscillator built-in 
eMark/space ratio selectable 
eDial rate selectable 
e20-digit memory for Redial by "#" key 

•PIN DESCRIPTION 

Pin Name Pin No. 

•PIN CONFIGURATION 

ROW4 COL3 

ROW! COL2 

ROW2 3 COLI 

ROW3 4 IPS 

~ DRS 

R, Voo 

Co M/S 

Ro MUTE 

ID' Vss 

Functions 

Keyboard 4 x 3 matrix input terminals on keyboard. Selected depending on 

ROWI to ROW4 I to 4 whether ROW and COL reach Yoo or connect with each other. 

COLI to COL3 16 to 18 Input is detected through chattering killer. The keyboard scan begins 
when a key is pressed and starts the oscillator. 

HS (Hook Switch) 5 Input terminal which detects that the telephone set has become 
active when the handset is hooked off. 

•oFF-HOOK• corresponds to Yss condition. 

RE, Co, Ro 6 to 8 Terminals for oscillation. 

DP (Dial Pulse Out) 9 Dial pulse output terminal 

Yoo (Power Supply) 13 Power terminals. The device is designed to operate from 1. 25Y to 
Yss (Power Supply) 10 3.5Y 

MUTE (Mute Out) II Output terminal to prevent handset noise from entering the line during 
dialing. 

M/S (Mark/Space) 12 Terminal for selecting a mark/space ratio. 

Input Logic Level Mark Space 

Yoo 40 60 

Yss 100/3 200/3 

DRS (Dial Rate Select) 14 Terminal for selecting a dial pulse rate. 

I 

Yoo 

I 

20pps 

I Yss IOpps 

IPS (Inter-digit Pause 15 Terminal for selecting a dial pulse pause time between digits. 
Select) Input Logic Level DR 20pps DR IOpps 

Yoo 470ms 620ms 

Yss 400ms 800ms 
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•ABSOLUTE MAXIMUM .RATINGS 

Parameter 

Supply voltage 

Operating temperature 

Storage temperature 

Input voltage 

•ELECTRICAL CHARACTERISTICS 
eoc Characteristics 

Parameter Symbol 

Supply voltage Voo 

Operating current lop 

Data retention voltage VoR 

Data retention current loR 

DP sink current IPL 

DP source current IPH 

Mute sink current IML 

Mute source current IMH 

Logic" 1" VH 
Logic" O" VL 

eAC Characteristics 

Parameter Symbol 

Pre-pause tpp 

Time for valid key entry toN 

Oscillator start up time tos 

Mute delay tMo 
Approval noise pulse width tN 

•BLOCK DIAGRAM 

F-56 

Symbol Min 

Voo -0.3 

Topr -30 

Tstg -55 

V1 Vss-0.3 

Conditions Min 

1.25 

Vop=3.5V -
1.0 

VoR=1.0V -
Vop=3.5V, Vo=0.4V 1.0 

Vop=3.5V, Vo=2.5V 1.0 

Vop=3.5V, V0 =0.4V 1.0 

Vop=3.5V, V0 =2.5V 1.0 

80% of Vop 
-

Conditions Min 

4.58 

28.34 

-
-
-

•Timing Chart 

HS INPUT 

KEY INPUT 

Oscillator 

MU'i'E OUT 

DP OUT 

(Vss=OV) 

Max Unit 

5.0 v 
70 oc 
125 ·c 

Voo+0.3 v 

(Vss=OV,Ta= -30 to 70°C) 

Typ Max Unit 

- 3.5 v 
- 200 µA 

- - v 
- 0.75 µA 
- - mA 

- - mA 

- - mA 

- ' - mA 

- - v 
- 20% of Vop v 

(fosc=2.4kHz) 

Typ Max Unit 

6.25 7.92 ms 

- - ms 

- 1.0 ms 

9.17 - ms 
- 13.3 ms 



PF112-02 

STC2565C 
CMOS PULSE DIALER 

• Low Voltage Operation 
• 20-digit Memory for Redial 
• Crystal Oscillation (32. 768 KHz) 

•DESCRIPTION 

The STC2565C Pulse Dialer is a CMOS IC that con­
verts push-button· inputs to a serial pulses of tele­
phone dialing. It requires no independent external 
power supply but can be driven on the power sup­
plied from telephone lines. 
The STC2565C has same functions and pin con­
figuration as the STC2560C except the oscillation 
circuit. 

•FEATURES 

• Directly Operation from the telephone lines 
• Low power CMOS process. (1.3V to 3.5V) 
• High accuracy crystal oscillation (32.768 KHz) 
• Mark/space ratio selectable 
• Dial rate selectable 
• 20-digit memory for Redial by "#" key 

• PIN DESCRIPTION 

Pin Name Pin No. 

• PIN CONFIGURATION 

ROW4 COL3 
ROW1 COL2 
ROW2 COL1 
ROW3 IPS 

H5 DRS 
TEST VDD 

XIN M/S 
XOUT MUTE 

DP vss 

Functions 

Keyboard 4 x 3 matrix input terminals on keyboard. Selected depending on 

ROW1 to ROW4 1to4 
whether ROW and COL reach Voo or connect with each other. Input 
chatter - protection circuit is built - in. The keyboard scan begins 

COL1 toCOL3 16to18 when a key is pressed and starts the oscillator. 
HS (Hook Switch) 5 Input terminal which detects that the telephone set has become active 

when the handset is hooked off. 
'"OFF-HOOK'" corresponds to Vss condition. 

TEST 6 Test terminal for IC testing (Pull- downed to _Vss internally) 

XIN,XOUT 7,8 Terminals for oscillation. (Connect only a crystal between 2 terminals) 

DP (Dial Pulse Out) 9 Dial pulse output terminal 
Voo (Power Supply) 13 Power terminals. The device is designed to operate from 1.3V to 
Vss (Power Supply) 10 3.5V 

MUTE (Mute Out) 11 Output terminal to prevent handset noise from entering the line during 
dialing. 

M/S (Mark/Space) 12 Terminal for selecting a mark/space ratio. 

Input Logic Level Mark Space 

Voo 40 60 

Vss 100/3 200/3 

DRS (Dial Rate Select) 14 Terminal for selecting a dial pulse rate. 

I 
Voo 

II 
19.50 pps 

vss 9.75 pps 

IPS (Inter-digit Pause 15 Terminal for selecting a dial pulse pause time between digits. 
Select) Input Logic Level DR 19.50pps DR9.75 pps 

Voo 410.16 ms 820.31 ms 

Vss 481.93 ms 635.74 ms 

I 

F-57 

I 



• ABSOLUTE MAXIMUM RATINGS (Vss=OV) 

Parameter Symbol Min Max Unit 

Supply Voltage Voo -0.3 5.0 v 
Operating Temperature Topr -30 70 ·c 
Storage Temperature Tstg -55 125 ·c 
Input Voltage V1 Vss-0.3 Voo+0.3 v 

• ELECTRICAL CHARACTERISTICS 
• DC Characteristics . (Vss=OV, Ta=-30"C to70'C) 

Parameter Symbol Conditions Min Typ Max Unit 

Supply Voltage Voo ToP=O to70"C 1.30 - 3.50 v ToP=-30to o·c 1.50 - 3.50 

Operating Current loP VoP= 1.8V, TOP=25'C - 2.00 5.00 µA 
Data Retention Voltage VoR 1.00 - - v 
Data Retention Current IDR VOP= 1.0V - - 0.75 µA 

DP Sink Current IPL VOP= 3.5V, Vo=0.4V 1.00 - - mA 

DP Source Current IPH VOP=3.5V, Vo=2.5V 1.00 - - mA 
VoP= 1.5V, Vo= 1.0V 130 - - µA 

Mute Sink Current IML VOP=3.5V, Vo=0.4V 1.00 - - mA 

Mute Source Current IMH VoP=3.5V, Vo=2.5V 1.00 - - mA 
VOP= 1.5V, Vo=1.0V 130 - - µA 

• AC Characteristics (fosc = 32.768 kHz) 

Symbol Parameter: Conditions Min Typ Max Unit 

tON Time for Valid Key Entry 29.06 - - msec 

tOFF Time for Valid Key Down 1.72 - - msec 

tPP Pre-Pause 4.70 6.4.1 8.12 msec 

tMD Mute Delay - 9.40 - msec 

tN Approval Noise Pulse Width - - 13.64 nisei: 

• Oscillation Characteristics (Ta= -30"C to 70"C) 

Symbol Parameter : Conditions Min Typ Max Unit 

fo Frequency of Oscillation -0.05 32768 Hz +0.05 % 
VSTA Oscillator Start up Voltagll T = -30 to O"C - - 1.50 v 

T=O to 70'C - - 1.30 

VsTP Oscillator Stop Voltage T=-30 to o·c - - 1.30 v 
T=Oto. 70'C - - 1.10 

tos Oscillator Start up Time Cl ;;! 40K!.!.T =-20 to 70"C - 200 600 msec 

,J/fo 1 .. 2V;:>;Voo:;;;3.5V - - 100 PPm 

• BLOCK DIAGRAM 

~N'Ur~:;;;;;l~!,, i!V~-........ ~~~~~~~~~~-1r-
:- t•-+- tow-i ~ ~h• 

OSCJLLATOR 
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PF290-02 

STC25 70Cseries 
CMOS REPERTORY DIALER 

eLow Voltage Driving, Low Supply Current 

eTwenty 18-digit Repertory Memories on Chip 

eLast Number Redial (22-digit) Memory on Chip 

•DESCRIPTION 
STC2570C series is CMOS LSI for conversion between push button and dial pulse. It has built-in 
memories which memorize telephone numbers as abbreviated dial numbers. In addition to the basic 
movement as repertory dialer, there are some optional mechanisms to be selected by mask conversion for 
better use. 

•FEATURES 
eLow voltage CMOS process, Low supply current 
eTwenty 18-digit number memories plus last number redial (22-digit) memory on chip 
eselection of dialing rates (10 pps/20 pps) 
eFour types of dialing ··· ···· ·········· ····· ·······:normal dialing, redialing, repertory dialing, and mixed dialing 
eAble to inhibit dialing 
eselection of make and break (1/2 or 2/3)* 1 

eBuilt in call disconnect mechanism* 1 

eManual pause for access pause (HALT)• 1 

eAuto pause for access pause (3.59 sec)* 2 

eBuilt-in Hooking mechanism (Hooking time 0.5 sec) 02 

eBuilt-in sound generator for key operation confirmation* 2 

eBuilt-in crystal oscillation circuit, External connection between crystal oscillator (fo-32.768kHz) only 
e1nterface with standard 2 of 7 key board 
ePackage ................................................ 16"pin DIP (plastic) 

•BLOCK DIAGRAM 

Voe 

Vss 

Cl 

C2 

C3 

•2 

RI R2 R3 R4 

Mill DRS 

Programmable Counter 

[
Dial '3te 1 
Make/Break 
Inter-digit Pause 
Access Pause 

•I This terminal does not apply to 2570C. 
•2 This terminal does not apply to 2571C. 

Control Logic 
& 

Test Logic 

• 1 
•2 

For STC2570C only 
For STC2571C only 

•I 
KT 
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•PIN CONFIGURATION 

Rl · C3 Rl C3 
R2 C2 R2 C2 
R3 Cl R3 Cl 
R4 MUTE R4 J.ilUTE 
FIB DRS. FIB DRS 
OSC! ITi5 DP 
OSC2 Wl! KT 
Voo Vss Voo Vss 

•PIN DESCRIPTION 

Pin Name Pin No. Functions· 

C1-C3 14-16 1/0 pins for scanning the 2·of·7 matrix keyboard. A key is selected when Voo level is applied 
R1-R4 1-4 to both the appropriate COL and ROW pins. 

HS 5 Input pin for detecting the status of the hook switch (OFF-hook: Vss level). If HS=Voo level 
(ON-hook), only writing to the repertory memory is enabled. If HS =Vss level (OFF-hook), a dial 
pulse is generated when an appropriate key is pressed. Since this input pin is a floating type, 
it must always be supplied with either Voo level or Vss level. 

OSC1 6 Only a 32. 768kHz crystal oscillator is connected between these two pins to form a crystal 
OSC2 7 oscillation circuit (the reference signal source). 

Voo 8 Power pin ( +) 

Vss 9 Power pin(-) 

M/B•I 10 Keying confirmation tone output pin. It generates a confirmation· tone only when a valid key 
is pressed (except during a hooking operation). 

Confirmation tone duration : 26. 49msec · Confirmation tone frequency : 910. 22Hz 
During absence of confirmation tone : high impedance output. 

KT•2 10 Dial pulse make/break ratio select pin. 
Vss level .: 100/3 or 200/3 Voo level : 40/60 

Since this input pin is a floating type, it must always be supplied with either Voo level or Vss 
level. 

DP 11 Dial pulse output pin, which generates Vss level during an ON-hook or call-disconnect, or during 
an OFF-hook with no call. 

It outputs Voo level during a make, and Vss level during a break. 

DRS 12 Dial pulse rate select pin. 
Vss level : 1 Opps (9. 752pps) 
Voo level: 20pps (19. 505pps) 

Since this pin is a floa~ing type, it must always be supplied with either Voo level or Vss level. 
The inter-digit pause is fixed for each dial rate : 

IDP=615.2msec at DR= 10pps 
IDP='461.4msec at DR=20pps 

MUTE 13 Mute output pin, which generates Vss level during an ON-hook or cal(-disconnect and Voo level 
during an OFF-hook with no call. It outputs Vss level while dial pulses are being sent. 
(Not intermittent between digits) 

• 1 For STC2570C only •2 For STC2571C only 

•STC2570C SERIES 

.Series Name Functions 

•Make/break (1/2 or 2/3) selectable 
STC2570CoA • On-ch.ii:> call disconnect function 

• Manual. access pause IDP=615.2msec at DR= 10pps 

• On-chip keying confirmation tone function IDP=461.4msec at DR=20pps 

STC2571CoA • On-chip hooking function 
• Auto access pause 

• Make/break (1/2 or 2/3) selectable 
STC2570Coe • On-chip call disconnect function 

• Manual access pause IDP=820.3msec at DR=IOpps 

• On-chip keying confirmation tone function IDP=410.2msec at DR=20pps 

STC2571Coe • On-chip hooking function 
•Auto access pause 
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•ABSOLUTE MAXIMUM RATINGS 

Parameter Symbol 

Supply voltage Yoo 

Input voltage V1 

Output voltage Vo 

Operating temperature Topr 

Storage temperature Tstg 

Soldering temperature and time Tsai 

•ELECTRICAL CHARACTERISTICS 

eoc Electrical Characteristics 

Parameter Symbol 

Supply voltage Voo 

Data retention voltage VooR 

Average operating current looA 

(Vss=OV, Ta=25"C) 

Ratings Unit 

-0.3 to 7 .5 v 

Vss-0.3 to Voo+0.3 v 

Vss-0. 3 to Yoo +0. 3 v 
1--· ·-----· 

-25 to 70 ·c 
-65 to 150 ·c 

260"C, 10s (at lead) -

(fosc=32. 768kHz, Ta =25"C, Vss=OV) 

Conditions Min Typ Max Unit 

I. 3 - 6.0 1 v 
HS =_V_o_o-------+--1-. -o-+----------j---_-----1-v-----i 

2 5 
1--- MUTE= open µA 

Voo 0 IW 1 CH' RI-Rt DP, 

Voo=2.4V HS, M/8.DRS=Voo 
1------------+-------+----L___-----+-----+-----+----+---~-----i 

2.5 

High level input voltage Cl-C3, R1--R4 
HS, M/8, DRS 0.8Voo - V00 V 

1-------------+-------+------------+-----+----+------1-------1 

Low level input voltage C1-C3, R1-R4 
HS, M/B, DRS Vss 0.2Voo V 

High level input current (1) liHI HS, M/B, DRS - - 0.1 µA 
1---~~------+----+--V_o_o_=_6_._ov_._V_1H_1=_V_oo _ __,_ ______ -+----·+----1--------1 

Low level input current ( 1) 

High level input current (2) 

Low level input current (2) 

High level output current loH 

Low level output current loL 

HS, M/B, DRS 
Voo=6.0V, V1u =Vss 

Cl-C3, R1-R4, 
Voo=2.4V, V1H2=Voo 

C1-C3, Rl-R4, 
Voo=2.4V, V1L2=Vss 

DP, MUTE 
Voo=2.4V, VoH=2.0V 

DP, MUTE 
V~o=2.4V, VoL =0.8V 

0. 1 µA 

- 4.5 10 µA 

90 200 µA 

0.45 1.4 mA 

1.0 5 mA 
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•AC Electrical Characteristics 

(Common to STC2570C and STC2571C) 

Parameter Symbol Conditions 

Key input ON time Ton Exel. chattering time 

Key input OFF time To11 Exel. chattering time 

Allowable noise pulse 
Tn Width of one noise pulse width of key input pin 

Tkil Normal dialing 

Key judgement time 
Tk;2 Redialing or repertory dialing 

TkjS Access pause cancelled 

Tki4 Writing to repertory memory 

Mute delay time Tmc1 - •I 

Redial memory write time Tmw - *' 
Rate of data transfer to 

Tdt - •I 
repertory m~mory 

DRS=Vss •I 

Dial pulse transfer rate DR 
DRS=Voo •I 

DRS=Vss (10pps) •I 

Inter-digit pause IDP 
DRS=Voo (20pps) •I 

Oscillation start time Tos Yoo= 1.8V, Cl;;>;40kQ 

Voltage deviation of Voo=l.3 to 2.0V 
oscillation frequency ,jf/f 

Voo=2.0 to 6.0V 

(STC2570C only) 

Parameter Symbol Conditions 

Time d!flerence between two 
keys when pressed at a time Tdkl When call disconnected ( *, :II ) 

Dial pulse make/ M/B=Vss •I 

M/B 
break ratio M/B=Voo •I 

(STC2571C only) 

Parameter Symbol Conditions 

Dial pulse make/break ratio M/B - •I 

Hooking time Thk - •• L 
Auto access pause Tap - •I 

Keyi~g confirmation tone ON time Tkt Valid key input •• 
Keying confirmation tone frequency ht Valid key input •I 

• 1 All specifications take constant values logically. 
The deviation is only a change of .the oscillation frequency. 

• 2 STC2570CoA and STC2571COA 
• 3 STC2570Coe and STC2571Coe 
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(fosc=32,768kHz, Ta=25·c, Vss=OV'r 

Min Typ Max Unit 

21.0 - - msec 

3.42 - - msec 

- - 15.38 msec 

33.73 33.75 33.77 

26.90 26.92 26.94 
msec 

24.77 25.63 26.49 

10.37 25.63 40.90 

- 9.83 - msec 

- 0.85 - msec 

- 3.42 - msec/digit 

- 9.752 -
pps 

- 19.505 -

- 615.2'2/820.3'1 -

- 461.4'2/410.2° 
msec 

-

- 500 - msec 

-6 - +6 ppm/0.1V 

-10 - +10 ppm/V 

Min Typ Max Unit 

- - 8.54 msec 

- 1/2 -
-

- 2/3 -

Min Typ Max Unit 

- 1/2 - -

- 499.02 - msec 

- 3.589 - sec 

- 26.49 - msec 

- 910.22 - Hz 



•Timing Chart 

O Normal dialing (DP mode) •2. •3 

HS 'Im"'" F 
~~~~lrion 11111111111111111111111111- ------------ - - --- ---- - ------ ----1111111111 

Key input 

DP 
1STC2570C1 

DP 
iSTC257!Cl 

• 2 If a key is pressed earlier than the transmission of a dial pulse, 
the MUTE continues on until all dial pulses corresponding to the 
buffered key input data have been transmitted. 

* 3 The inter-digit pause stays valid even if a key is pressed 
immediately after the last dial pulse has been transmitted. As 
system assumes that dial pulses are being transmitted during the 
inter-digit pause, entry of the "*" key is ignored. 

O Redialing or repertory dialing* 6 

STC2570C 

•6 During mixed dialing (e.g., redialing+normal, or repertory+ 
normal), the inter-digit pause stays valid even if a key is pressed 
immediately after the last dial pulse of redialing or repertory 
dialing has been transmitted. As system assumes that dial pulses 
are being transmitted during the inter-digit pause, entry of any 
key is ignored. 

o Registration to repertory memory 

STC2570C/STC2571 C 

Key input 

Write to redial 
memory 

ON·Hook 

Numeral or "#" key Address key 

~------~ __:_r:_ _______ _ 
----------~__J-~Tk1~dt Transfer to H 

repertory memory 

O Access pause (auto pause)•4. •5 

STC2571C 

"#" key 

Key input~ 

~rrkj3 

Access pause 
(auto) 

•4 Even in the normal dialing mode, pressing the"#" key causes 
an auto pause. The timing diagram for this operation is the same 
as in the redialing or repertory dialing. 

* 5 Clearing the auto pause (common to normal dialing, redialing 
and repertory dialing) 

oRedialing or repertory dialing•7 

STC2571C 

"#" or Numeral key 

Key input~~ 
lr-r~, 

MUTE ' 

* 7 During mixed dialing (e.g., redialing+normal, or repertory+ 
normal), the inter-digit pause stays valid even if a key is pressed 
immediately after the last dial pulse of redialing or repertory 
dialing has been transmitted. As system assumes that dial pulses 
are being transmitted during the inter-digit pause, entry of any 
key ls ignored. 

•PACKAGE DIMENSIONS 

0776Max 
(19.7Max} 

0748±000• 
(190±01 

16-pin DIP 

0300 
(7,62) 

0.300-0.355 
(762-9.02) 

unit : inch 
(mm) 
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•EXAMPLE OF APPLICATION 

14 Cl 
15 C2 
16 C3 

3 RI 
MUTE 

13 

4 5 6 R2 

7 B 9 3 
R3 12 

4 DRS 

* 0 11 R4 11 
DP 

47K 
5 HS 0 

"' 'l 
0 0 "' ... ci 

LI 

KT 
10 

8 Voo Vss 
9 

L2 
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PF319-01 

STC2580Coc Series 

•DESCRIPTION 

CMOS TONE/PULSE DIALER 
eDTMF/Pulse Output Swich 
eLow Distortion 
eTen 18-digit Repertory Memoies and 

24-digit Redial Memory 

The STC2580Coc series is a CMOS LSI which is provided with a memory for telephone numbers, and can 
selectively output either dual tone multi-frequency (DTMF) signals or a dialing pulse (DP) train. 
The LSI contains Sand Pass Filters (SPF) and smoothing filter by switched capacitor filter (SCF) technology, 
so that the DTMF ddtput has less distortion than the DA conversion system used in a conventional tone 
dialer. It also incorporates an emitter-follower NPN transistor, enabling the DTMF output to directly drive a 
telephone line. By connecting the minimum necessary interface circuit, the dialing pulse output can also 
drive a telephone line. 

•FEATURES 
eLow-voltage operation and low power dissipation due to CMOS process. 
eA built-in SCF-type SPF makes possible a DTMF signal with low THO (typically 2.5% at 5 V) without 

the use of external filters. 
eThe LSI contains redialing memory for a 24-digit numbers and repertory memory for ten 18-digit numbers 

which can be used in either the tone or pulse mode. 
eoP mode : Permits selection of dialing pulse rate (10/20 pps) and mark/space ratio (40/60, 33.3/66.6). 

(The inter-digit pause is fixed for each dialing rate ........... 617.9 ms for 10 pps or 463.4 ms for 20 pps.) 
eDTMF mode .......................... , ................ Make=93.1 ms and inter-digit pause=61.4 ms. 
ewhen sending to an external line, the access pause can be set to auto pause (3.97s) using the pause 

key. This function can also be canceled during sending. 
eThis LSI can be connected to a standard 2 of 8 keyboard. 
eThe built-in reference signal generator requires only an inexpensive and easily-obtainable 3.58 MHz 

crystal oscillator for the TV color burst signal. 
ePackage ............ · .... · ........ · .. · .. · .. · ........ · .. 22-pin DIP (plastic) I 24-pin SOP (plastic) 

•BLOCK DIAGRAM 

Sampling clock 

generating circuit 

Tone frequency 
generating circuit 

DRS~-----~...r.~;;;;;;;;bi;-;-.;;;;rt.;:-1 
M~~-----+---1 

OSC1 
OSC2 

ROW1 ROW3 

ROW2 ROW-4 

Dialing rate, 
Mark/Space ratio, 

r Output butler circuit ____ 1 

I -l>1- I ., 
w_ 

I 
I 
I 
I 
I 

L __ - - -- - -- __ .J 

TONE 

~------1'»--~XMiiT 

>-------~~~---"iiMUr 
L,-,~~-' 

TPS HS STI 
/MOO 
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•PIN CONFIGURATION 

COL1 ROW1 
c&2 2 ROW2 
C6Li 3 ROW3 
OO(i 4 19 ROW4 

TPSIMOO 5 18 STi 
DRS 6 STC2580C 17 XMUT 
MIS 7 18 RMUT 
HS a 15 DP 

14 AGND 
13 TONE 
12 Voo 

COL1 
COL2 
COL3 
cou 

TPSIMDO 
NC 

DRS 
MIS 
Hs 
Vu 

OSC1 
OSC2 

1 ROW1 
ROW2 

ROW3 
21 R6Wi 

S'fi 
NC 
XMijf 
RMiJT 
iiP 

10 AGND 
11 TONE 
12 Voo 

•PIN DESCRIPTION 

Pin name 
Pin No. 

STC2580C STC2580M 
Functions 

ROW4·ROW1 19-22 21-24 [Scanning input/output of matrix keyboard] Keys are selected by short-circuiting ROW and 
COLl·COL4 1-4 1-4 COL. 

TPS* 1/MDO 5 5 [TPS : DTMF /DP mode select input] (for STC2585C to STC2588C) 
In this case, ITZfl on the keypad is an invalid input. 

[MOO: DTMF/DP mode display output] (for STC2581C to STC2584C) 
Outputs whether the DTMF or DP mode has been selected using [fzf} key. 

DRS*' 6 7 [Pulse rate select input in DP mode] Ignores input switching performed during a pulse output 
(including auto dialing) as well as inputs made in the DTMF mode. The inter-digit pause is 
fixed for each pulse rate. 

M/S" 7 8 [Pulse mark/space ratio in DP mode] Like DRS, this pin ignores inputs made during a pulse 
output or in the DTMF mode. 
OFF· Hook: Vss level 

HS*' 8 9 [Hook switch] Determines the ON/OFF status of the hook switch. 

Vss 9 10 [Power supply terminal (-)] 

CSC1 10 11 These pins are connected across the terminals of a S. 579545 MHz crystal oscillator which is 
OSC2 11 12 used for the reference signal generator. 

VDD 12 1S [Power supply terminal ( + )] 
TONE 1S 14 [OTMF signal output] This pin enables either an NPN emitter-follower output or a CMOS OP· 

Amp output to be selected. 
AGND 14 15 [Grounding point output of analog circuit (SCF section)] By connecting a capacitor to this point, 

the level is stabilized. 
DP 15 16 [Dialing pulse output] While the dialing pulse is not output, the output level is Vss during ON· 

Hook and Voo during OFF-Hook. 
RMUT 16 17 [Receiver mute output] This output is valid in the DP mode. In the DTMF mode, muting is not 

applied. The level of this pin is : 
DP mode: During mute or ON-Hook - Vss level 
DTMF mode : During ON-Hook - Vss level ; During OFF-Hook - Voo level. 

XMUT 17 18 [Transmitter mute output] Mute signal for transmitter usable in both the DP mode and the 
DTMF mode. 
During mute or ON-Hook status - Vss level 

STl* 2 18 20 [Single tone generating mode select] The single tone generating mode is selected by applying 
the Voo level. 
To generate a single tone for COLI, COL2, or COLS, press two or three keys in the correspond-
ing column simultaneo~nd t~erate a single tone for ROW1, ROW2, ROWS, or ROW4, 
press the two keys of COLI and COL2 in the corresponding row simultaneously. 

NC 6, 19 [No connection] 

• I Because DRS, M/S, HS, and TPS are open pins, be sure to apply Voo or Vss from outside the LSI. 
• 2 Pin STI is connected to a built-in pull-down resistor which puts the LSI in the single tone inhibit mode during normal 

use, even when the pin is open. To provide noise immunity, however, it is recommended that this pin be fixed at Vss 
level externally. 

•STC2580Coc SERIES 

Type* I Write to repertory memory DTMF output• 2 Tone/pulse output selectiol'l Type•I Write to repertory memory DTMF output •2 Tone/pulse output selection 

STC2581Coc OFF Hook Bip Key STC2585Coc OFF Hook Bip External pin 

STC2582C 0c ON Hook Bip Key STC2586Coc ON Hook Bip External pin 

STC2583Coc OFF Hook CMOS Key STC2587C 0c OFF Hook CMOS External pin 

STC2584Coc ON Hook CMOS Key STC2588Coc ON Hook CMOS External pin .. 
• I This LSI can also be provided m a mm1-flat package. In this case, C becomes M (e.g. STC2581M). The charactenst1cs 

are same as those of the DIP type. 
• 2 This is the CMOS OP-Amp output or Bipolar emitter-follower output. 

F-66 



•ABSOLUTE MAXIMUM RATINGS 

Parameter Symbol 

Power supply voltage Voo 

Input voltage V1 

Output voltage Vo 

Operating temperature Topr 

Storage temperature Tsts 

Soldering temperature and time Tsai 

•ELECTRICAL CHARACTERISTICS 

eoc Characteristics 

Parameter Symbol 

Operating voltage Voo 

Data retention voltage VooR 

Average operating current looA 

Data retention current looR 

High level input voltage V1H 

Low level input voltage V1L 

High level input voltage ( 1) iiHI 

High level input voltage (2) l1H2 

Low level input current l1L1 

Low level input current llL2 

High level output current 
loHt (Source) 

Low level output current 
loL2 (Sink) 

Ratings 

-0.3 to 7.5 

-0.3 to Voo+0.3 

-0.3 to Voo+0.3 

-20 to 70 

-65 to 150 

260°C, 1 Os (at lead) 

Conditions Min 

DP mode 1.5 

DTMF mode 2.5 

HS=Voo 1. 0 

Voo=5.0V 
Key input stand· -

HS=Vss 
by status 

DP, TONE, in DP mode dial -
RMUT, pulse being output 
XMUT and in DTMF mode 
MDO not DTMF signal being -
loaded 

output 

Voo= 1.0V, HS=Voo. 
STI =Vss.TPS=DRS=M/S= -

Voo or Vss 

TPS, DRS, M/S, HS, STI Voo-0.4 

TPS, DRS, M/S, HS, STI Vss 

TPS, DRS,M/S, HS, Voo= -
5.0V, V1H1=Voo 

STI, Voo=5.0V, V1H2=Voo -

TPS,DRS,M/S,HS,STI ,Voo= -
5.0V, V1u=Vss 

COL1-COL4,ROWl-ROW4, 
10 

Voo=5.0V, V1L2=Vss 

DP, XMUT, RMUT, MOO 
4.0 

Voo=5.0V, VoHI =4.0V 

DP,XMUT, RMUT,MDO 
4.0 

Voo=5.0V, VoL2=0.5V 

(Vss=OV) 

Unit 

v 
v 
v 
oc 
oc 
-

(Vss=OV, Ta= -20 to 70°C) 

Typ Max Unit 

- 6.0 
v 

- 6.0 

- 6.0 v 

- 800 µA 

- 1.0 mA 

- 8.0 mA 

- 0.75 µA 

- Voo v 
- Vss+0.4 v 

- 0.1 µA I 
- 300 µA 

- 0.1 µA 

23 50 µA 

- - mA 

- - mA 
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•AC Characteristics (Vss=OV, Ta=25·c, fosc=3.579545MHz) 
- ·--· 

Parameter Symbol Conditions Min Typ Max Unit 

DP and DTMF 
toNI •I mode non· 15.45 - -

Key input ON effective period 
nonmal dialing Excluding 

ms 
chattering 

toN2* 2 DTMF mode 
77 .24 - -

normal dialing 

Key input OFF effective period tOFF Excluding chattering 1.72 - - ms 
Pulse width of allowable tN - - 14.37 rns noise at i~t terminal 

Oscillator start-up time tos Voo=5.0V Cl<lOOQ - - 2.0 .ms 

tKjl DP mode normal dialing 30.25 30.90 31. 97 

Key judgement time tKj2 DTMF mode normal dialing 17 .37 18.02 19.10 ms 

tKjS DP/DTMF mode auto dialing•S 19. 95 20.60 21.67 

tMPI DTMF mode normal dialing - 9.01 -
Pre-mute time ms 

tMP2 DTMF mode auto dialing - 9.87 -
tMOI DP and DTMF mode auto dialing - 9.87 -

Mute delay time ms 
tMo2 DTMF mode normal dialing 9.22 9.33 9.44 

- M/S=Voo - 40/60 -
Dial pulse mark/ space -

- M/S=Vss - 33.3/66.6 -
- DRS=Voo - 19.42 -

Dial pulse rate 
DRS=Vss 9. 71 

pps 
- - -

Dial rate=19.42pps - 463.4 -
t10p1 DP mode 

Inter-digit pause Dial rate=9.71pps - 617 .9 - ms 

t10P2 DTMF mode auto dialing - 61.36 -
DTMF make time hM DTMF mode auto dialing - 93.12 - ms 

Auto access pause tAP - 3.965 - s 

Oscillator frequency fosc - 3.579545 - MHz 

Oscil~orfraJue...:y/voltagevariance .df/f Voo= 1.5 to 6.0V - - 30 ppm/v 

COL Voo=5.0V - -10 -

Tone output voltage 
VroNE 

Operational amplifier dBm 
(single tone) load=IO Kohm's; -- Bipolar transistor - -11 -

ROW load= 120 ohms 

COL·ROW tore output voltage ratio*' decR Voo=3.0 to 6.0V - - 2 dB 

Tone distortion %01s Voo=2.5V - - 7 .0 % 

fR1 ROW! - 699.13 -
fR2 ROW2 - 766.17 -
fRS ROWS - 847 .43 -

Tone output frequency fR4 ROW4 - 947. 97 - Hz 

fc1 COLI - 1215.88 -

fc2 COL2 - 1331.68 ~ 

fcs COLS - 1471.85 -
Minimum assured key detection time tMQp loN1 <Ira Excluding chattering 42.91 44.63 46.35 ms 

• t Key input ON effective time 
When writing data to the repertory memory while in ON-Hook status (STC2582C,STC2584C,STC2588C,andSTC2588C), 
it is necessary to add the oscillat0< starting time to the effective time '"""· tON3=t0N1 +tos (no key chattering) 

• 2 Key input ON effective time (DTMF mode n0<mal dialing) 
This is the key read time+ mute time+ NTT engineering reference signal sending time of 50 ms. 

• 3 Auto dialing 
Indicates redialing and repertory dialing. 

• 4 COL-ROW tone output voltage ratio 
The output gain of COL is higher than that of ROW. 



•Timing Chart 

ONormal dialing (DP mode) 

HS 

Key input 

Oscillator ~Ill- - '_ - - - · 

XMUT 

:RMUT 

DP 

_,.,.,, 
,. ~1.,, 

TONE--·Hlgh Impedance 

0 Redialing and repertory dialing 
(DTMF mode) 

HS 

Key input --~~ 

-111r---

Oscillatorc~--:- - - - - - - - - - - - ·· - - -- - - -lflr-----

XMUT 

TONE 

DP 

•PACKAGE DIMENSIONS 

22 

l.l02Max 
(28.0Max) 
1.067±0.012 
(27.J±0.3) 

12 

22-pin DIP 

unit : inch 
(mm) 

ONormal dialing (DTMF mode) 

HS 

Key input 

:lo••"i 

Oscillator~-~-------------- - - - --- -l~r---

XMUT 

AMUT 

TONE 

DP 

O Storage in repertory memory in ON-Hook mode 
(STC2582C, STC2584C, STC2586C, STC2588C) 

Key input 

o"m"o' ,~1111111111111111111111111111111111111!11111111- --111n1w. 
~:::. ~ *loo .~-''' ~ '"' 

24-pin SOP 

unit : inch 
(mm) 
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•EXAMPLE OF APPLICATIONS 

F-70 

r-----------'1~9~ROW4 
r--------~2~0 ROW3 
r---------,2ori1M ROW2 

==------A.=;1!=-1 ROW1 
r-f"-t-1-11::::!.H------=-2-i COL 1 

30P 

30P 
3 COL2 

H-t-..,=!l'+--+-i,,.__--::;4'-iCOL3 
H-+-t-R1..+--t-1+--11,__...:....i COL4 

30J'. 
30.f.. 

~ 1 2 3 RPO 

4 5 6 LNR 

7 8 9 AP 

• 0 T/P 

5 

! _ ... 
MODE OUT'4----,,......-; 

r--<> 
6 

7 

~ 

8 
~~ 

Hook_...._~~~K,__,.__-+i 
Switch 

9 

MDO 
(TPS) 

DRS 

M/S 

HS 

.-1----------""'1 Vss 
N 10 

~r0SC1 
~fhc::i "! 11 
..., OSC2 

STI - 1-8----. 

XMUT t-1- 7----t-__, ... Transmitter 
Mute Out 

16 RMOT i--;..._----+-• Receiver 
Mute Out 

DP 1-1;...;5'-------+--•Dial Pulse 
Out 

14 0.1" 
AGND~it----1--~ 

1200 
TONE 13 m -.. , 

12 
Yoo i---.._-.---i--... 

IO g: 
0 

L-------------------t---ii--+-~Voo 

L-------------------_.. _ _. __ ~Vss 
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I> MELODY IC TABLE* 

791 O sedes l; 2 (128) CJ : () 
79.20 series 1 (64) 

7930 series 1 (64) 

ill 
I fu 
'fj) 

0 en 
°' ,._ 

SVM7940 

SVM7941 

SVM7942 

SVM7943 

SVM7944 

SVM7945 

SVM7946 

SVM7947 

SVM7950 

SVM795' 

SVM7952 

SVM7953 

SVM7954 

::; SVM7955 

~ i- SVM7956 
~-

SVM7957 
-1 -- - ----- ---

SVM7960 ---1 
1 ill SVM796_1 __ 

1 
~ SVM7962 __ 

g SVM7963 

, g: 1-~sv!Vi7964 
~ I _S_ll~vr7_9_(35 j 

i-=J--~~~l~~ I 
• -~ i _ _"_11_~~7()_ __ 
I Iii ! SVM7971 

! ~ ! SVM_7~72 
r--
0) 1 SVM7973 

1 ~ ! SVM7974 

f-~~~ {gj~~~~ _--~, 
ill L __ S_ll_M_7991 

~ I _ SVM7'192_ 
o SVM7993 
~ ~ - -S\iM7994-
~ -svr\/17995 
fj) r----svw996 

r-svi\.i7997-
[g-"L~v~9oo-:-

8 

(512) 

4 

(512) 

(64) 

4 

(127) 

3 

8 

(512) 

4 

(512) 

() () 

*1 

0 

0 -

' I ' 
I (): () 

-1 

() 

() -

(_)I 

r:J i. 

' i ,) i 

0 

I 
:<: ff]i.-_-.-.-~._v_ ~.790--1 _ I 0 0 
~-i;jl _ _'l\ft>Jl~O~ (64) 

l'."_~ ___ SVM7903 __ -'------'----'--'---'--'---'-I __ ~--~~-~· 
:>Mask option ~Ongoing user service product 

•Minimum melody IC order is 100,000 pieces. Please consult S-MOS for specific availability. 

-------

1:r 

I 
I 

(]~ 
I 

8 
14 

16 

16 

16 

18 

16 

8 

Note 

:KR~11W~!~plpl) 

~~~~miTE~ier~r;[i~-~~~--i 
•Dyn~m- ic SP ~. rive II 
•Multi melody type 
•High unpedance 
transducer drive 1 

·High impedance 
transducer drive 

·High quality tone 
·Dynamic SP Drive 
•1.5(VJ/5(V) 

•1 
Address start 

-Multi melody type 

·High quality tone 
·Dynamic SP Drive 
•1.5(V)/S(V) 

•2 
Binary coder plus 
serial trigger 

•3 
Selectable at each tune 
------·-----·---

•Multi melody type 
•Dynamic SP Drive 

•High impedanc.e 
transducer drive 
* 4 OSC. resistor is built 
in (Mask option) 

(Continue) 
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Type No. 

SVM7800 ~ 
SVM7801 - 0 
SVM7802 r-cs-r=-

·! l---S_V_M_780'-'-'-3-4 t-:=-t-Q ?, 
<lJ SVM7804 1 ror--
S! SVM7805 - - - - - 0 0 - - t--t--cY 
liS (63) 1---+--+-~--+---l 
~ >---S_V_M_78_06_-1 ~1~ 0 
., SVM7807 t-:::-~ _ 1--~ 0 

SVM7808 ~ 0 
SVM7809 0 •• 

l--+--SV_M_7_8~20-+---;--+--+-;-t--+--+~J-t----t-c0oo-+=_ 

SVM7821 ~ 
!l SVM7822 ~ 
~ SVM7823 t---+0 ~ -
o SVM7824 1 1--0--t--

~~ 1---S_V_M_7_8_2_5--+ (63) - - - - - 0 0 - - ~· 
., SVM7B26._.Q_ t---++-=---

0
-1--1-0--+---1 

SVM7827 
SVM7828 ~ - 1()1 0 
SVM7829 - 0 •• 

!l! svMraso 1 _ o--o--o-~o--
~ I SVM7861 (127) 0 
* Mask option 

G-2 

0 0 - 8 

- 0 -

8 

Note 

·High impedance 
transducer drive 

* 5 Level hold or 
one shot 
pin selection 

*6 One shot 
retngger function 

•LED drive 

•High impedance 
transducer drive 
* 7 Level hold or 
one shot 
pin selection 

*8 One shot 
retrigger function 

·High quality to;~ 
·Dynamic SP Drive 

(External) 



[>STANDARD MELODY LIST 

Code No. Song Title Code No. Song Title Code No. Song Title 

7910C Holdilidia ti7943Coe Romance de amor ti7993Coc Mountain Musician 

7910E Two Minuets 0 sole mio 7993CoN Westminster 

Dark eyebrows Die Lorelei A maiden's prayer 

79100 Melodia A The cuckoos waltz For Elise 

Melodia B Old folk at home Romance de amor 

79101 Home on the range ti7943Cos Spring Amaryllis 

Green Sleeves Hymne a Lamour' Symphony If 40 (Mozart) 

7910K lullaby (two songs) la Mer Dark eyebrows 

7910N Musunde Hiraite Farandolles De camptown races 
Cho-cho Yesterday 79930AC Yellow Rose of Texas-Dixie Land 

• 79100 Westminster (two tunes) L'eau Vive Stars and Stripes foreverMAnchors Awaign 
• 7910P Westminster (accompaniment) 0 Tannenbaum She wt<ea i"klw nblJoo.T~nkle tNirl<Je lttlle Siar 

79100 Wiegenlied (Brahms) Symphony If 40 (Mozart) Loolon lllidgelS falli~ 00.n-Mountrun music"'1 
Rock a bye Baby -t.z7943CON Hymne a lamour Row row row a boat:Mlt's a small world 

7910CE Nocturne Santalucia Home sweet home-Wiegenlied 

Minuet Hey Jude 79930AE RtmiJi,Tll!ra:lrue:lreil'r:ll$".sn;Crtl;iso:miJ;l10M 

7910T Jingle Bells L'eau Vive We wish you a Meny X'ma&-Frosty the soow man 
7910CF For Elise Romance de amor Jingle Bells-Silent Night 

A maiden's prayer Yesterday Joy to the world-The first Noel 

7910CG Romance de Amor Happy birthday to you 0 chiistmas llee-Hark the herald Argels sing 

Petrouchka Wedding march O lannenbaun-Oh liWe tcmn of Bethlehem 

* 7910CH Westminster 7942oAN Jingle Bells 7902CoA X'mas song medley. Red nosed 
Ave Maria Joy to the world reindeer. 0 Tannenbaum Jingle 

* 7910CM Westminster 0 Tannenbaum bells. 
Whittington We wish you a Merry X'mas @7903Cos Happy birthday 

7910CN Hotdilidia Si lent Night @7903Coc Wedding March 

Home on the range The First Noel *7903CoE Happy birthday 

7910CP Silent lake-side Frosty the snow man *7903Coo Hymne a lamour 
Mountain Musician Rudolph the red nosed reindeer f:-7903CoH The Alphabet Song 

7910CQ Mary"s little lamb f:-7903CoJ Rock a bye Baby 
De camptown races 7950Coe Les ferilles mortos f:-7903CoK Old Macdonald Had a Farm 

7910CR Lorelei 7950Coo Blue bell of Scotland @7903Cos Mountain Musician 
Landler tanz 7950COF Yodel *7903Cov Jingle Bells 

7910CS Amaryllis 7950COH Cantate II 147 (Bach) *7903CAA Love me tender 
Symphony II 40 (Mozart) 1'7951 Coe Mexican hat dance *7903CAa Love Story 

7910CU Jingle Bells "P:7951Coo Cantate If 147 (Bach) *7903CAc Wedding March 

Silent night 7952Coo Cantate If 147 (Bach) *7903CAE Congratulations 

7910CV Joy to the world 7954CAR Green Sleeves *7903CAH Silent Night 
The first noel ti7955CoJ O'sole mio *7903CAL Saint go'in march'in in 

7910CW 0 Tannenbaum "f:r7955COL Happy birthday to you *7903CAN Jingle bells, Red nosed reindeer, 
Frosty the snow man ti7955Cox Saint go'in march'in in Joy to the world. 

tr'7955Cov Music box dancer *7903CAP Music box dancer 

7920A The cuckoos waltz i:"7955CAF Mountain Musician *7903CAR Wedding march (Long version) 

79208 Home sweet home ti7955CAN Jingle Bells *7903CAs Let me call you my Sweet heart 

7920C Jingle Bells ti7955Cac Wedding March :'.'.::7903CsA Jingle Bells. 

*7920M j Wedding march Q7903Cea Silent Night 

* 79200 j Victory Song 
7962CoA Green Sleeves ~7903CsN Hymne a lamour 

7920AH , Wiegenlied (Brahms) 
Home on the range *7903Cap Mother of mine 

I 
Ding Dong ;0-7903Dao Happy birthday 

r---,9308 Home sweet home 
Two Minuets ti7903DaR Music box dancer 

7930C Holdilidia 7975Coa Landler tanz 
ti7903Das Wedding March 

79300 Lorelei ti79030BT Jingle Bells, Red Nosed Reindeer, Joy to the wood 

*7930E Westminster 
Amaryllis ti7903Dav For Elise 
Home on the range 79020cF Christmas song medley 

7930GA Yurik.ago no uta Green Sleeves *79030cK Easter Paradise 
7930GB Jingle Bells For Elise 7902Dcs Rock A bye baby 
7930GC We wish you a merry X'mas A maiden's prayer *7903Dcr Santa Claus ls coming to town 
793000 Rudolph, the red-nosed Reindeer Mountain Musician *7903Dcv The First Noel 

7930GE For Elise 

II 
Yodel *7903Dcv When you wish up on a star 

*79030EA You light up my life 
Ding Dong *79030EB Wargner's Wedding March 

7942Cor Holdilidia Beep sound 7902Dec Christmas Medley 
Minuet (Bach) 

I 

Westminster ti79030EH Congratulation 
Green Sleeves 
Symphony If 40 (Mozart) 7992CoA X'mas song medley (8 tunes) 
Home on the range ti7993Coc Green Sleeves 
Silent lake-side De camptown races 
Mountain Musician For Elise 
Happy birthday to you Romance de amor 

~7943Coe Green Sleeves 0 sole mio 
De camptown races Lorelei 
For Elise The cuckoos waltz 

*Type 7910P will be used as accompaniment with type 79100. 
Note: 7910 Series and SVM7900 Series are ongoing user service products. 

tiOne shot mode. (A type) 
*One shot mode (B type) 
@,@OSC, resistor is not included on IC 
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[>STANDARD MELODY LIST 

Code No Song Title Code No Song Title Code No Song Title 

7800Dcs Silent Night 7820Dss Jingle Bells Medley 

78000cT Rock a Bye Baby 7820Dsc Music Box Dancer 
7800Dcv If You Love Me 78200SE Jingle Bells 
7800Dcv Brahms' Lullaby 78200SF Silver Bells 

78000EA Love Story 78200SG It's a Small World 

78000EB Happy Birthday to You 78200sH Over The Rainbow 
78000Ec Jingle Bells 78200SJ Easter Parade/Peter Cottontail 
7800DEN Old Macdonald 

78000EP Twinkle Twinkle Little Star 
78000EO Romance O'amor 

78000ER White Christmas 
78000ES Wedding March (Wagner) 

78000ET Wedding March (Mendelssohn) 

78000EV You are my Sunshine 
7800DFB 0 Tannenbanm I Silent Night 
78000FC Silver Bells 
78000FF Aure Lee 

78000FG Let me call you my sweet heart 

78000FL Mary Had a Little Lamb 

78000FP .Jesus Loves Me 
78000FT Yesterday 

78000FV Music Box Dancer 
78000FY My Way 

780Q0GA Easter Parade I Peter Cottontail 

78Q00GB Love Me Tender I Let Me Call You My Sweet 7860Css Nocturne 
7802DFE For Elise 7860Csc Minuet 

7860CSE Home on the Range 
7860CSF Green Sleeves 
7860CsG The Entertainer 
7860CSH Lorelei 
7860CSK For Elise 
7860Cec Tableaux d'une Exposition{Promenade) 
7860C6E Je te Veux 
7860C6F The Jewels of the Madonna 
7860Coo When I'm Sixty-four 

7860C6H Minuet (Boccherini) 
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MELODY IC DESIGN FLOW 

CUSTOMER SEIKO EPSON CORP. 

I Music tape ~--- ---------1 
I 

l 
Arrangement 
Music score 

T 
[ } I 

Music score }_ 
Melody 
simulation 

l 
Simulation tape or 
EPROM for approval 

(Music tape or EPROM) 
Music score 

I Approval l J 
J 

T Masking 

I 
[ ES Evaluation 1 ES I 

1 
l 

MP 

T 
_f 

[ Delivery J 

I 
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PF370-01 

SHB2112B1A/1B 
CMOS 1 M-BIT HYBRID STATIC RAM 

eLow Supply Current 
eAccess Time 100ns 

e131,072 Words x 8 Bits Asynchronous 

•DESCRIPTION 

The SHB2112B1A/1B is a 131,072-word X 8-bit hybrid LSI module with four 256K SAAM (SRM20256LM). 

With low power consumption, the module can be used with applications which require a battery back-up. 

Since it is a static device, it does not requires a clock or refresh circuitry. The 1/0 control provides 3-state 

output, for data bus connection. These features provide solutions for a wide variety of applications, including 

microcomputers and other peripheral equipments. 

•FEATURES 

eHybrid CMOS LSI 

e131,072-word x 8-bit memory density 

eMounting 4 pcs. of 256K static RAM (SRM20256LM10) 

eAccess time 100ns Max. 

esingle power supply-5volt 

ePrinted-circuit-board (PCB) size 17.5mmX101.6mmX4.77mm (except pins) 

ePCB · ·· · · ·SHB 2112B1A 35-pin SIP (Single in line package) 

SHB 2112B1e 35-pin SIM (Single inline module) 

•BLOCK DIAGRAM •PIN CONFIGURATION 

v 
1/01to1/08 \ 

~ ,/ 

AO to Al4 "\ 
INTERFACE ./ 

MEMORY 
CONNECTOR 

\ 
CHIPS 

CSftoCS4 

I 
N'., WE 

V" I 
WE 
AO 
Al 
A2 5 
A3 .. 
AS 

•• A7 10 
A8 
A9 
AIO 
All 
A12 15 
Al3 
Al4 
NQ 
NC 
NC 20 
NC 
m 
i:n 
m 
m2s 
1/01 
1/02 
1/03 
1/04 
1/0530 
1/06 
1/07 
1/08 
ll!: 
Yoo 35 

co + 

D 

UJ 
cncc 

"ITll!l ~ 

lll 
U1 

ti 0 
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•PIN DESCRIPTION 
Pin name Pin No. Functions 

Vss 1 Grounding pin. This GND is common in signal. 
WE 2 <Write Enable> 

Data write signal line (negative logic). 
Data is written to the memory module at the positive edge of WE. 
When WE is "H", this module is read operation. 

AO to Al4 3 to 17 <Address Input> 
15·bit address input pin. (Positive logic) 

NC 18 to 21 <No connection> 
CSI 25 <Chip Select> 
CS2 24 These signal line (negative active) are module ~lect line. These line should be selected each one at 
css 23 read and write operation. Each CS is available fg( each 32k8 RAM. That is to say, 128k8 is divide by 

4 CS signal. EX. Data will be valid to read and write when CSl is "'L" and CS2 to CS4 are "H". CS4 22 
If CS I to CS4 are "H", this module is non-selected mode (loo is stand-by mode) 

1/01 to 1/08 26 to 33 <Data 1/0> 
Inputs or outputs 8-bit of data. This pin provides an input with WE low and an output with WE high. 
Also, it has low impedance with OE low and high impedance with OE high. 

OE 34 <Output Enable> 
Data read signal line (negative logic) from eql!!.l!...ment to the memory module. 
As Data 1/0 terminals are hi-impedance when OE= "H"", the contention of data memory output bus 
can be avoided. 

Voo 35 Positive power supply pin. (5V± 10%) 

•ABSOLUTE MAXIMUM RATINGS 
Parameter Symbol 

Supply voltage Voo 
Input voltage V1 
1/0 voltage V110 
Operating temperature T!!E!'... 
Storage temperature Ts!L 
Soldering temperature and time Tsol 
• V1, V1JO (Min.)= -1.0V at pulse width less than 50ns 

•oc RECOMMENDED OPERATING CONDITIONS 
Parameter Symbol 

Supply voltage 
Voo 

Vss 

Input voltage V1H 

V1L 
-

•VidMin.)= -1.0V at pulse width less than 50ns 

•ELECTRICAL CHARACTERISTICS 

Conditions 

Normally, 5V is supplied. 

(Vss=OV) 

Ratings Unit 

-0.5 to 7 .0 v 
-0.5* to 1.0 v 
-0.5* to Voo+0.3 v 

0 to 70 ·c 
-40 to 100 ·c 

260°C, 1 Os (Lead only) -

(Vss=OV, Ta=Oto70°C) 

Min Typ Max Unit 

4.5 5.0 5.. 5 v 
0 0 0 v 

2.4 - Voo+0.3 v 
-0.3* 0 0.8 v 

eoc Electrical Characteristics (Voo=5V±IO%, Vss=OV, Ta=O to 70°C) 

Parameter 

Input leakage current 

Stand~by supply current 

Average operating current 

Output leakage current 

High level output voltage 

Low level output voltage 

•Ta=25"C, Voo=5.0V 

•Term1ria1 Capacitance 
·Parameter 

Input capacitance 

Input/output capacitance 

H-2 

Symbol 

IL1 

loos 

loos1 

looA 

I Lo 

VoH 

Vol 

Symbol 

C1 

C110 

Conditions 

V1=0 to Voo 

CSI to CS4=V1tt Non-selected 

CSlto CS4~Voo-0.2V,V1=Voo-0.2Vor 0.2V 

V1=V1Lo V1H 

li1o=OmA t~=Min 

CSltoCS4=V1H or WE=V1L 

or OE=V1H Vvo=O to Voo 
loH= -1.0mA 

IOL=2. lmA 

Conditions 

Min Typ* Max Unit 
-2 - 2 µA 
- 6 12 mA 
- - 400 µA 

- 60 75 mA 

-2 - 2 µA 

2.4 - - v 
- - 0.4 v 

(f=IMHz Ta=25"C) 

Min Typ Max Unit 
- - 50 pF 
- - 50 pF 



eAC Electrical Characteristics 
ORead cycle 

Parameter Symbol 

Read cycle time tRC 
Address access time tACC 
CS access time tAcs 03 

OE access time toE 
CS output set time tcLZ 03 

CS output floating time tcHz* 3 

OE output set time tOLz 
OE output floating time toHZ 
Output hold time toH 

o Write cycle 
Parameter Symbol 

Write cycle time 
Chip select time 

Address valid time 
Address setup time 
Write pulse width 

Address hold ti me 
Input data setup time 
Input data hold time 
WE output floating time 
WE output setup time 

• I Test Conditions 
1 . Input puise level: 0.6V to 2.4V 
2. ~=t1=10ns 

twc 
tcw* 3 

tAW 
tAS 
twp 

twR 
tow 
toH 
twHZ 
tow 

3 . Input and output timing reference levels: 1.5V 
4. Output loed: c,=100pF 

* 2 tcHZ, tOHz, twHZ Test Conditions 
1 . Input pulse level: 0.6V to 2.4V 
2. t,=t1=10ns 
3 . Input timing reference levels: 1.5V 

(Voo=5V±l0%, Vss=OV, Ta=O to 70°C) 

Conditions Min Max Unit 

100 - ns 
- 100 ns 

•I - 100 ns 

- 55 ns 

10 - ns 

•2 - 40 ns 

•I 5 - ns 

•2 - 40 ns 

•I 10 - ns 

(Voo=5V±10%, Vss=OV, Ta=Oto70°C) 

Conditions Min Max Unit 

100 - ns 

90 - ns 
90 - ns 

0 - ns 
•I 

75 - ns 

0 - ns 
45 - ns 
0 - ns 

•2 - 40 ns 
•I 10 - ns 

5. Output load: Q =100pF (Include scope & jig capacitance) 

6. Circuit T.P 

1/01 tol/08 

l I I2.25V 

c, = (lnclud8 jig cai)acitance) 

4. Output timing reference levels: ±200V (the level displaced from 
stable output voltage level) 

e Timing Chart 

o Write Cycle (WE Control)*! 

o Write Cycle I (CS I to CS4 Control)* 2 

* I During read cycle time, WE should be high. 
• 2 During write cycle that is controlled by CS1 to CS4, the 

output buffer changes to high impedance. 
CS1 to CS4 should be selected each one at read and 
write operation. 

• 3 During write cycle that is controlled by WE, the output 
buffer changes to high impedance. (OE= "H") 

H-3 
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•DATA RETENTION CHARACTERISTICS WfTH LOW VOLTAGE POWER SUPPLY - V5s=OV, ta=O to70°C) 

Parameter -c:- " - Syrrifu( __ . Conditions Min Typ - Max ·unit 

Data retention supply viiltage VooR CSi" toCS4;;;;Voor0.2V 2.2 - 5.5 v 
Data: retention curr,nt loi>R 

VooR-8.0V,aTto 1!§42VooR-D.2V - - 200 µA V1-VooR-0.2V or 0.2V 

Chip select data hold time tcoR 0 - - ns 

Operating recovery time tR tRC* - - ns 

•tAc=Read cycle time 

Data retention timing ( CS1 to CS4 Control) 

~00 '- ' _ -~-~- P~t• _hold till18 ?,t-_ 
. . . . . ~ VOOR'1:2.2-V 4-~ 

zzdbo . ··~ CS1 to CS4 2•4~ '-m to cs.l;;.Voor0.2V / 2_4~ 

NOTE; : When retaining data in stand-by mode the supply voltage can be lowered within a certain range. 
The read or write cycle are disabled when the supply voltage is low. 

•FUNCTION 

eTruth Table 

CSI to~* 
H 

Stable * 

Stable * 
Stable * 

x: "H" or "L" 

(jE 

x 
x 
L 

H 

WE AO to A14 

x x 
L Stable 

H Stable 
H- Stable 

* : These lines should be selected each one at read and write operation. 

DATA 1/0 
Hi-Z 

Data in 

Data out 

Hi-Z 

MODE. loo 

Not selected loos, loosi. looR 

Write -looA 

Read looA 

Output d_isable looA 



•PACKAGE DIMENSIONS 

0.133±0.008,___ __________ 4._0_±_o._01_2_(_10_1_._6_•0_.•_) _________ ~., 0.133±0.008 

(3.38•0·2) 3.734±0.008 (94.84±0-2) (3.38±0·2) 

( (2X) ) 
¢3.18±0.1 

SHB 21128'A 

o.133±0.008 ,_ __________ 4_.o_•_o._01_2_c_10_1_.6_•0_.•_) _________ _, o.133•0.008 

(3.38•0·2) 3.734±0.008 (94.84±0.2) (3.38±0.2) 

Min 0.07 
(Min 1.78) 

0.3 
(7.62) 0.3±0.016 0.1X1.339=3.4 (2.54X34=86.36) 

(7.62±0.2)--t--t-----~-~~~~~-~--~------..; 

( (2X) ) 
¢3.18±0.1 

_;;; .,,a; 
ON "'-00 C!N 
0..0.. 00.. 
>->- 0.. >-
1-t; >-I-

1-~ 

"" ..::, {c r "'" ~~: 
~•O~OIJjOOOOOOOOODOOOODDOOOOOOOOOOOOOOO~ 

SHB 2112B1e 

35-pin SIP 

Max 0.138 
(Max 3.5) 

[ 

+0.008 
0.05-0.004 

(1.27-'Kn 

(Q.3±0.15) 

unit : inch 
(mm) 

35-pin SIM 

Max 0.138 
(Max 3.5) 

+0.008 
0.05-0.004 

(1.27.'g;) 

unit : inch 
(mm) 

I 
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•CHARACTERISTICS CURVES 

Under measurement 

H-6 



PF371-01 

SHB221281A/18 
CMOS 1 M-BIT HYBRID STATIC RAM 

eLow Supply Current 

eAccess Time 120ns 

e131,072 Words x 8 Bits Asynchronous 

eincluded Decoder 
•DESCRIPTION 

The SHB2212B1A110 is a 131,072-word X 8-bit hybrid LSI module with four 256K SAAM (SRM20256LM) 

and a 3-8Line decoder. With low power consumption, the module can be used with applications which 

require a battery back-up. Since it is a static device, it does not requires a clock or refresh circuitry. The 

1/0 control provides 3-state, output, for data bus connection. These features provide solutions for a wide 

variety of applications, including microcomputers and other peripheral equipments. 

•FEATURES 

eHybrid CMOS LSI (with address decoder) 

e131,072-word x 8-bit memory density 

eMounting 4 pcs. of 256K static RAM (SRM20256LM10) 

e3-8 line decoder 

eAccess time 120ns (Max.) 

esingle power supply-5volt 

•3-State output, with wired-or capability 

ePrinted-circuit-board (PCB) size 17.5mm X101.6mm x 8.27mm (except pins) 

ePCB ··· ··· ····· ··· ·· ··SHB 2212B1A 35 pin SIP (Single in line package) 
SHB 2212810 35 pin SIM (Single inline module) 

•BLOCK DIAGRAM •PIN CONFIGURATION 

I/ 1/01 to 1/08 

I\, 

AO to Al4 

INTERFACE 

CONNECTOR \ ADDRESS 
Al5to A16 -/ DECODER 

CS!, CS2. OE, WE 

\ 

-I 
'\ 
-I MEMORY 

CS! to CS4:> 

-v 

CHIPS 

A4 
AS 
A6 
A7 10 
AB 
A9 
A!O 
All 
Al2 15 
All 
A14 
A15 
Al6 
NC 20 
NC 
NC 
NC 

C52 
CS1 25 
1/01 
1/02 
1/03 
1/04 
1/05 30 
1/06 
l/07 
1/08 
OE 
\loo 35 

Hl 
"III 
Ul 

ii: 0 
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•PIN DESCRIPTION 
Pin name Pin No. Functions 

Vss 1 Grounding pin. This GND is common in signal. 

WE 2 <Write Enable> 
Data write signal line (negative logic). 
Data is written to the memory module at the positive edge of WE. 
When WE is "H", this module is read operation. 

AO to A16 3 to 19 <Address Input> 
17·bit address input pin. (Positive logic) 

NC 20 to 23 <No Connection> 
CST 25 <Chip Select> 
CS2 24 Memory module select signal line. Data is valid to read and write when CS I is "L'' (negative 

logic) and CS2 is "H" (positive logic). 
When CSI is "H" or CS2 is "L" level, the module is in the non·selected mode. (loo is stand-by mode.) 

1/01 to 1/08 26 to 33 <Data 1/0> 
8·bit bi-directional data signal bus. (Positive logic) 
This bus carries data for transfer between the equipment and the memory module. 

OE 34 <Output Enable> 
Data read signal line (negative logic) from the equipment to the memory module. 
As Data 1/0 terminals are hi-impedance when CSI = "L", CS2= "H", OE= "H", the contention of data 
memory output bus can be avoided. 

Voo 35 Positive power supply pin. (5V ± 10%) Normally, 5V is supplied. 

•ABSOLUTE MAXIMUM RATINGS (Vss=OV) 

Parameter Symbol Ratings Unit 

Supply voltage Voo -0.5 to 7.0 v 
Input voltage v, -o.s• to 7 .. o v 

1/0 voltage V110 -o.5• to Voo+0.3 v 

Operating temperature Topr O to 70 ·c 
Storage temperature Ts.ti_ -40 to 100 ·c 
Soldering temperature and time Tsol 260'C, I Os (Lead only) -
• V1, V110 (Min.)= -1.ov at pulse width less than sons 

•oc RECOMMENDED OPERATING CONDITIONS (Vss=OV, Ta=O/to 70'C) 

Parameter Symbol Conditions Min Typ Max Unit 

Supply voltage Yoo 4.5 5.0 5.5 v 
Vss 0 0 0 v 
V1H 

3.85U - Voo+0.3 v Input voltage 2.4•S 

V1L -0.3* 1 0 0.8 v 

•I V1L (Min.)= -1.0V at pulse width less than sons •2 A1S, A16, CS1, CS2 •3 Others except A1S, A16, CS1, CS2 

•ELECTRICAL CHARACTERISTICS 
eoc Electrical Characteristics (Voo=5V± 10%, Vss=OV, Ta=O to70'C) 

Parameter Symbol Conditions Min Typ• Max Unit 

Input leakage current lu V1=0t0Voo -2 - 2 µA 

loos CS I= V1H, CS2 = V1L Non-selected - - 7 mA 
Stand-by supply current 

loost CSi~Voo-0.2V,CS2~0.2V. V1=Voo-0.2V Cl' 0.2V - - 400 µA 

Average operating current looA 
V1=V1L. V1H - 65 80 mA 

l11o=OmA ~=Min 

Output leakage current I Lo 
CST =V1H or CS2=V1L or WE=V1L 

-2 - 2 µA 
or 'OE=V1H V11o=Ot0Voo 

High level output voltage VOH IOH= -1.0mA 2.4 - - v 
Low level output volt~e VOL IOL=2. lmA - - 0.4 v 
•Ta=25'C, Voo=S.OV 

•Terminal Capacitance (f=IMHz, Ta=25'C) 

Parameter Symbol Conditions Min Typ Max Unit 
Input capacitance C1 - - 50 pF 
Input/output capacitance C110 - - 50 pF 
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eAC Electrlc:al Characterlellc8 
0 Reed cycle 

Parameter Symbol Conditions 

Read cycle time tRC 
Address access time tACC 
CST access time tACSI • 1 
CS2 access time tACS2 
0£ access time toE 
CST output set time tcLZI 
CST output floating time tcHZI •2 
CS2 output set time tcm • 1 
CS2 output floating time tcHZ2 •2 
0£ output set time tot.Z • 1 
0£ output floating time toHZ •2 
Output hold time I tQH • 1 

o Write cycle 
Parameter Symbol Conditions 

Write cycle time twc 
Chip select time (CS1) tcw1 
Chip select time (CS2) tcw2 
Address valid time tAw 
Address setup time tAs 
Write pulse width 

• 1 
twp 

Address hold time twR 
Input data setup time tow 
Input data hold time toH 
W£ output floating time twHZ •2 
W£ output setup time tow • 1 

• 1 Test Conditions 
1 . Input pulse level: 0.4V to 3.85V······CS1, CS2, A15, A16 

0.6V to 2.4V ······Other except CS1, CS2, A15, A16 

2. t=t1=10ns 

3. Input and output timing reference levels: 1.5V 
4. Output load: Ct.=100pF 

• 2 tcHz, toHz. twHz Test Conditions 
1 . Input pulse level: 0.4V to 3.85V ·····CS1, CS2, A15, A16 

0.6V to 2.4V · ··Other except CS1, CS2, A15, A16 

2. t=l1=10ns 
3. Input and output timing reference levels: 1.5V 
4. Output timing reference levels: ! 200mV (the level displaced from stable 

output voltage level) 

• Timing Chart 

(Voo=5V±10%, Vss=OV, Ta=Oto70°C) 

Min Max Unit 

120 - ns 
- 120 ns 
- 120 ns 
- 120 ns 
- 65 ns 

10 - ns 
- 65 ns 

10 - ns 
- 65 ns 

5 - ns 
- 65 ns 
10 - ns 

(Voo=5V± 10%, Vss=OV, Ta =Oto70°C) 

Min Max Unit 
120 - ns 
100 - ns 
100 - ns 

100 - ns 
10 - ns 
90 - ns 

10 - ns 

60 - ns 

10 - ns 
- 65 ns 
10 - ns 

5 . Output load: c, = 100pF (Include scope & jig capacitance) 

6. Circuit 

T.P 

1/01 to 1/08 l 390U 

~I 22sv r· 
CL= 100pF (Include jig capacitance) 

O Read Cycla •I 0 Write Cycle 1 (CS1 Contro1)*2 

"C!l 

CS2 

WE 

Dout 

Din 
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O Write Cycle 2 (CS2 Contro1)*3 o Write Cycle 3 (WE Control)*4 

• I During read cycle time, WE should be high. 
• 2 During write cycle that is controlled by CS1, the output buffer changes to high impedance. 
• 3 During write cycle that is controlled by CS2, the output buffer changes to high impedance. 
• 4 During write cycle that is controlled by WE, the output buffer changes to high impedance. 

(OE="H") 

•DATA RETENTION CHARACTERISTICS WITH LOW VOLTAGE POWER SUPPLY (Vss=OV, Ta=O to70"C) 

Parameter Symbol Conditions Min Typ Max 

Data retention supply voltage VooR CS1 ;s;VooR-0.2V or CS2,,;0.2V 2.2 - 5.5 
Data retention current looR VDDR-3V, CSI ~VDDR-0.2V, 

orCS2:::;;.;0.2V, V1=VooR-0.2Vor0.2V - - 240 

Chip select data hold time lcoR 30 - -
-

Operating recovery time IR !Re* - -

•tRC=Read cycle time 

Data retention timing ( CS1 Control) Data retention timing 2 (CS2 Control) 

zzzt'COA CST3.ssY' 

Data hold time 

Voon<:2.2V 4.SV 

tn;b C5f <:Voon-o.2v "3.ssv 

Voo 

CS2 

Data hold time 

4.5V VooR~2.2V 

"'" 
0.4V 

CS2~0.2V 

Unit 

v 
µA 
ns 

ns 

NOTE : When retaining data in stand-by mode the supply voltage can be lowered within a certain range. 

The read or write cycle are disabled when the supply voltage is low. 

•FUNCTION 

eTruth Table 

CSI 

H 

x 

L 

L 

L 

CS2 

x 

L 
H 

H 

H 

x : "H" or ''L" 
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OE 

x 

x 
x 

L 

H 

WE AO to A16 DATA 1/0 
x x Hi-Z 

x x Hi-Z 

L Stable Data in 

H Stable Data out 

H Stable Hi-Z 

MODE loo 

Not selected loos. loosi. looR 

Not selected loos. loosi. looR 

Write looA 

Read looA 

Output disable looA 



•PACKAGE DIMENSIONS 

o.133±0.oos 1--_________ 4_.oc_•_o~_o_l2_(c_l_c0_1_c.6_'_o.--'3) ___________ _, 0.133±0008 
(3.38• 0·2) (3.38• 0·2) 3.734±0.008 (94.84±02) 

(2X) !PIN 
MARK 

SHB2212B1A 

0 

0.133±0.008 __________ 4_._0_•_0.0_1_2_0_0_1_.6_±_0_.3~) ----------

(3.38'0.2) 3.734±0.008 (94.84±0.2) 

(~~xi0•01) 

(2X) 35PIN 
MARK 

0.133±0.008 
(3.38± 02) 

( ~~xi0•oil 

Min 0.07 c; ~ 
™~I~ dd 

0.3±0.0>• 0.1x1.339=3.4 (2.54x34=86.36) <?.G~) go go 
(7.62±0.2)~~-------------~------------+--.;,>- t:. 

(2X) !PIN 
MARK 

SHB2212B•a 

9£ 

0 

(2X) 35PIN 
MARK 

35-pin SIP 

Max 0.138 
(Max 3.5) 

unit : inch 
(mm) 

+0.008 
0.05-0004 

I 1.27:gl) 

Max 0.138 
(Max 3.5) 

0.012±0.006 
(0.3±0.15) 

35-pin SIM 

Max0.138 
(Max 3.5) 

unit : inch 
(mm) 

+0.008 
0.05-0.004 

I 1.27 :g11 
Max 0.138 
(Max 3.5) 
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•atARACTERISTICS CURVES 

Under measurement 
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PF372-01 

SHB2125BoA/OB 
CMOS 2M-BIT HYBRID STATIC RAM 

eLow Supply Current 

eAccess Time 120ns 

e262,144 Word X 8 Bits Asynchronous 

•DESCRIPTION 

The SHB212513owcB is a 262, 144-word X 8-bit hybrid LSI module with eight 256K SAAM (SRM20256LM) . 

With low power consumption, the module can be used with applications which require a battery back-up. 

Since it is a static device, it does not requires a clock or refresh circuitry. The 110 control provides 3-state 

output, for data bus connection. These features provide solutions for a wide variety of applications, including 

microcomputers and other peripheral equipments. 

•FEATURES 

eHybrid CMOS LSI 

e262,144-word x 8-bit memory density 

eMounting 8 pcs. of 256K static RAM (SRM20256 LM12) 

eAccess time 120ns (Max) 

e3-State output, with wired-or capability 

esingle power supply-5volt 

ePrinted-circuit-board (PCB) size 17.5mm x 101.6mm x 8.27mm (except pins) 

ePCB ·· ·· · · ····· · · ·· ... SHB2125BOA 35 pin SIP (Single inline package) 
SHB2125Boe 35 pin SIM (Single inline module) 

•BLOCK DIAGRAM •PIN CONFIGURATION 

v- \ 1/01to1/08 
I\.. ,/ 

-\ AO to A14 

INTERFACE ./ 
CONNECTOR 

~ CST to~ 
/1 

0£. WE 

MEMORY 
CHIPS 

Vss 1 
WE 
AO 
Al 
A2 5 
A3 
A4 
A5 
A6 
A7 10 
AB 
A9 
AIO 
All 
Al2 15 
Al3 
A14 
m 
ru 
C$ 20 
CS5 
CS4 
CS3 
CS2 
CSf 25 
1/01 
1/02 
1/03 
1/04 
1/05 30 
1/06 
1/07 
1/08 
llE 
Yoo 35 
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•PIN DESCRIPTION 
Pin na:me Pin No. ... ·. Functions 

Vss 1 Grounding pin. This GND is common in signal. 

WE 2 <Write Enable> 
Data write signal line (negative logic). 
Data is written to the memory.module at the positive edge of WE. 
When WE is "H", this module is read operation. 

AO to A14 3 to 17 <Address Input> 
15-bit address input pin. (Positive logic) 

CSI 25 <Chip Select> 
CS2 24 These signal line (negative active) are module select line. These line should be selected each one at 

read and write operation. Each CS is available for each 32kB RAM. That is to~ 256kB is divide by 
8 CS signal. EX. Data will be valid to read and write when CS1 is "L" and CS2 to CS8 are "H". 

CS8 18 If CS 1 to CS8 are "H", this module is non-selected mode (loo is stand-by mode) 
1/01 to i/08 26 to 33 <Data 1/0> 

Inputs or outputs 8-bit of data. This pin provides an input with WE low and an output with WE high. 
Also, it has low impedance with OE low and. high impedance with OE high. 

OE 34 <Output Enable> 
Data read signal line (negative logic) from equipment to the memory module. 
As Data 1/0 terminals are hi-impedance when OE= "H", the contention of data memory output bus 
can be avoided. 

Voo 35 Positive power supply pin. (5V± 10%) 

•ABSOLUTE MAXIMUM RATINGS 
Parameter Symbol 

Supply voltage Voo 
Input voltage V1 
1/0 voltage V110 
Operating temperature Topr 
Storage temperature Tstg 
Soldering temperature and time Tsol 
• V1, V110 (Mm.)= -1.ov at pulse width less than 50ns 

•DC RECOMMENDED OPERATING CONDITIONS 
Parameter Symbol 

Supply voltage 
Voo 

Vss 

Input voltage V1H 
V1L 

• V1L (Min.)= -1.0V at pulse width less than 50ns 

•ELECTRICAL CHARACTERISTICS 

Conditions 

Normally, 5V is supplied. 

(Vss=OV) 

Ratings Unit 

-0.5 to 7.0 v 
-0.5* to 7.0 ·v 
-0.5* to Voo+0.3 '-'- v 

O to 70 ·c 
-40 to 100 ·c 

260'C, 10s (Lead only) -

(Vss=OV, Ta=O to 70'C) 

Min Typ Max Unit 

4.5 5.0 5.5 v 
0 0 0 v 

2.4 - Voo+0.3 v 
-0.3* 0 0.8 v 

eDC Electrical Characteristics (Voo=5V±IO%, Vss=OV, Ta=O to 70'C) 

Parameter 

Input leakage current 

Stand-by supply current 

Average operating current 

Output leakage current 

High level output voltage 

Low level output voltage 

•Ta=25C, Voo=5.0V 

•Terminal Capacitance 
Parameter 

Input capacitance 

Input/output capacitance 

H-14 

Symbol 

lu 

loos 

loos1 

looA 

ILO 

VoH 

Vol 

Symbol 

C1 

C110 

Conditions 

V1=0t0Voo 

CS I toCSB = V1H. Non-selected 

CS!toCS8<:Voo-0.2V, V1=Voo-0.2V or 0.2V 
V1=V1L, V1H 

l11o=OmA tct!'=Min 

CSTtoCSB=V1H or WE=V1L 

or OE=V1H. V11o=Ot0Voo 
loH= -1.0mA 

loL=2. lmA 

Conditions 

Min Typ* Max Unit 

-2 - 2 µA 
- 12 24 mA 

- - 800 µA 

- 55 70 mA 

-2 - 2 µA 

2.4 - - v 
- - 0.4 v 

(f=IMHz, Ta=25'C) 

Min Typ Max Unit 
- - 80 pF 
- - 80 pF 



eAC Electrical Characteristics 
oRead cycle 

Parameter Symbol 

Read cycle time tRc 
Address access time tAcC 
CS access time tACS * 3 

OE access time toE 
CS output set time tcLZ * 3 

CS ou~t floating time tcHz* 3 

OE output set time toLZ 
OE output floating time toHZ 
Output hold time toH 

o Write cycle 
Parameter Symbol 

Write cycle time twc 
Chip select time tcw* 3 

Address valid time tAw 
Address setup time tAS 
Write pulse width twp 

Address hold time twR 
Input data setup time tow 
Input data hold time toH 
WE output floating time twHZ 
WE output setup time tow 

• 1 Test Conditions 
I . Input pulse level: 0.6V to 2.4V 

2. t,=t1=10ns 
3 . Input and output timing reference levels: 1.5V 

4 . Output load: CL= 100pF 

• 2 tcHZ, tOHZ, lwHZ Test Conditions 
I . Input pulse level: 0.6V to 2.4V 

2. t,=lt=10ns 
3. Input timing reference levels: 1.5V 

(Voo=5V±10%, Vss=OV, Ta=O to 70'C) 

Conditions Min Max Unit 

120 - ns 
- 120 ns 

• 1 - 120 ns 

- 60 ns 

10 - ns 

•2 - 45 ns 

•1 5 - ns 

•2 - 45 ns 

• 1 10 - ns 

(Voo=5V± 10%, Vss=OV, Ta=O to 70'C) 

Conditions Min Max Unit 

120 - ns 

105 - ns 

105 - ns 

0 - ns 
• 1 

80 - ns 

0 - ns 

50 - ns 

0 - ns 

•2 - 45 ns 

• 1 10 - ns 

5. Output load: Q =100pF (Include scope & jig capaci1ance) 

6. Circuit T.P 

""'"""'~ I I2.25V 

CL= (Include jig capacitance) 
4. Output timing reference levels: ±200V (the level displaced from 

stable output vol1age level) 

• Timing Chart 

Dout 

o Write Cycle (WE Control)*3 

o Write Cycle I (CSI to CS8 Control)*2 
twc 

BltoCSB 

Dout 

Din 

• 1 During read cycle time, WE should be high. 
• 2 During write cycle that is controlled by CSi" to CS8, the 

output buffer changes to high impedance. 
CS1 to CS8 should be selected each one at read and 
write operation. 

• 3 During write cycle that is controlled by WE, the output 
buffer cnanges to high impedance. (OE= "H") 
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•DATA RETENTION CHARACTERISTICS WITH LOW VOLTAGE POWER SUPPLY (Vss~OV, Ta =0 to 70°C) 

Parameter Symbol Conditions Min Typ 

Data retention supply voltage VooR CS1 toCS8:<;;VooR-0.2V 2.2 -

Data retention current---1 VooR=3V, CSltoC$8~VooR-0.2V looR V1=VooR-0.2V or 0.2V - -

Chip select data hold time tcoR 0 -

Operating recovery time IR tRc* -

• tRC =Read cycle time 

Data Retention timing 1 ( CS1 to CS8 control) 

Data hold time 

VooR<;2.2V 4.5V 

NOTE: When retaining data in stand-by mode supply voltage can be lowered within a certain range. 

The read or write cycle are disabled when the supply voltage is low. 

•FUNCTION 

eTruth Table 

Max Unit 

5.5 v 
400 µA 
- ns 
- ns 

CS1toCS8 * OE WE AO to A14 DATA 1/0 MODE 100 

---i 

·----+-----~+------~ 
H x x x Hi-Z Not selected loos loos1 looR 

,____S_t_a_b_le_*_-1--___ x ___ 1--__ L ____ 1-- __ S __ t_a_b_le __ -t-_ Data in Write looA 

Stable * L H Stable Data out Read looA 
t--------t----·---+-------------r-- -- -+---------1--------------1 

Stable * H H Stable Hi-Z Output disable looA 

x: "H" or "L" * : These lines should be selected each one at read and write operation. 
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•PACKAGE DIMENSIONS 

o.133±0.oos..._ __________ 4_.0_±_o_.o_l2_(~1_0_1._6_±_o.~3). __________ _, 0.133±0.008 

(3.38_±0_·2~)-+-+----------3_._73_4_±_o_.o_o•_(~9_4._8_4_±_0·2~)---------t;-(--,3_.3_s_±_0·2 ) 

( (2X) ) 
¢3.J8±0.l 

0.3±0.016 
(7.62±04) ___ _,_~----=~==~~=-----~-

(2X) !PIN 
MARK 

SHB2125BoA 

0.133 ±0.008 

(3.38± 0·2) 

(2X) !PIN 
MARK 

SHB2125Bos 

(2X) 35PIN 
MARK 

_________ 4_._0_±_0.0_1_2_(1_0_1_.6_±_0_.3_) _________ _, 0.133±0.008 

3_734±o.oos (94.84±0 2) (3.38±0.2) 

0.3 
(7.62) 

SE 

0 

( (2X) ) 
¢3.18±0.1 

_,,, ~-co"' ON o-ci ci ON 
a. a. Q. a. >- >-' >- >-,_ !:: ,_ !:: 

(2X) 38PIN 
MARK 

35-pin SIP 

Max 0.138 
(Max 3.5) 

+0.008 
0.05-0.004 

(i.27~8:i) 

Max 0.138 
(Max 3.5) 

0.012±0.006 
(0.3±0.15) 

unit : inch 
(mm) 

35-pin SIM 
+0.008 

0.05-0.004 

k21~gn 

Max 0.138 
(Max 3.5) 

Max 0.138 
(Max 3.5) 

unit : inch 
(mm) 

H-17 

I 



•CHARACTERISTICS CURVES 

Under measurement 
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PF373-01 

SHB222580A1os 
CMOS 2M-BIT HYBRID STATIC RAM 

eLow Supply Current 
eAccess Time 150ns 
e262,144 WordsX8 Bits Asynchronous 
e1ncluded Decoder 

•DESCRIPTION 

The SHB2225BoAJoB is a 262, 144-wordXS-bit hybrid LSI module with eight 256K SRAM (SRM20256LM) 

and a 3-8Line decoder. With low power consumption, lthe module can be used with applications which 

require a battery back-up. Since it is a static device, it does not requires a clock or refresh circuitry. The 

110 control provides 3-state output, for data bus connection. These features provide solutions for a wide 

variety of applications, including microcomputers and other peripheral equipments. 

•FEATURES 

eHybrid CMOS LSI 

e262,144-wordX8-bit memory density 

eMounting 8 pcs. of 256K static RAM (SRM20256LM12) 

e3-a line decoder 

eAccess time 150ns 

esingle power supply-5volt 

e3-State output, with wired-or capability 
ePrinted-circuit-board (PCB) size 17.5mm X101.6mm X8.27mm (except pins) 

ePCB .. ················SHB2225BoA 35 pin SIP (Single inline package) 
SHB2225BOB 35 pin SIM (Single inline module) 

•BLOCK DIAGRAM •PIN CONFIGURATION 

0 
v,. 1 

61'.¥.~E~ WI' 
AO 
Al 

/' ~ 1/01to1/08 

I 

AO to Al4 
-1\ 

INTERFACE 
-/ MEMORY 

CONNECTOR \ .)\ CHIPS 
ADDRESS 

cs1 to css,) AlS to Al7 

.I DECODER 

CST. CS2, OE. WE 

A2 5 

Ill A3 
A4 
AS 
A6 
A7 10 .. 
•• OSOCI 
AlO ·m All 
A12 15 
Al3 

! Al4 
Al5 
Al6 
Al7 20 

UI 
NC 
NC 
NC 
CS2 
B12s 
1/01 
1/02 
1/03 

U1 
1/04 
1/0530 
1/06 
1/07 

~ 1/08 
(l£ 
Voo 35 "' l!: 0 
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Pin·name Pin No. . Functions 
Vss 1 Grounding pin. This GND is common in signal. 
WE 2 <Write Enable> . 

Data write signal line (negative logic). 
Data is written to the memory. module at the positive edge of W£. 
When W£ is "H", this 111odule is read operation. 

AO-A,17 3 to 20 <Address Input> 
1 B·bit address. input pin. (Positive logic) 

NC 21 to~ <No Connection> 
25 m <Chip Select> 

CS2 24 Memory module select signal line. Data is valid for read and write when 'CST is "L" (negative 
logic) and CS2 is "H" (positive logic). 
When 'CST is "H" or CS2 is "L" level, the module is in the non-selected mode. (loo is standby mode.) 

1/01 to 1/08. 26 to 33 <Data 1/0> 
8-bit bi-directional data signal bus. (Positive logic) 
This bus carries data for transfer between the .equipment and the memory module. 

~ 34 <Output Enable> 
Data read sigiial line (negative logic) from the equipment to the memory module. 
As Data 1/0 terminals are hi-impedance when CS"!= "L ·, CS2 = "H", ~ = "H", the contention of data 
memory output bus can be avoided. 

Voo 35 Positive power supply pin. (5V± 10%) Normally, 5V is supplied. 

.ABSOLUTE MAXIMUM RATINGS (Yss=OY) 

Parameter Symbol Ratings Unit 
Sµpply voltage Yoo :-0.5 to 7.0 y. 

Input voltage Y1 -0.5* to 7 .0 y 

1/0 voltage Y110 -0.5* to Yoo+O.S y 

~ating temperature T"ll"_ Oto 70 ·c 
Storage temperature T~ -40 to 100 ·c 
Soldering temperature and time Tso1 2so·c, I Os (Lead only) -
• .V1L (Min.)= -1.0V at pulse width less than 50ns 

•DC RECOMMENDED OPERATING CONDITIONS (Yss=OY, Ta=Oto 70'C) 
Parameter Symbol Conditions Min Typ Max Unit 

Supply voltage Yoo 4.5 5.0 5.5 y 

Yss 0 0 0 y 

Y1H :I;B5!!: - Yoo+0.3 y 
Input voltage 2.4•• 

Y1L -o.s•• 0 0.8 y 
-• 1 VL (Min.)= -1.ov at pulse width less than sons •2 A15, A16, A17, CS1, CS2 •3 Others except A15, A16, A17, CS1, CS2 

•ELECTRICAL CHARACTERISTICS 
eoc Electrical Characteristics (Yoo=5Y±l0%, Yss=OY, Ta=O to70°C) 

. - -
Par1tmeter 

l~t leakage current 

Stand-by supply current 

Average operating current 

Output leakage current 

High level output voltage 
Low level butput volt~ 

- -•Ta-25C, Voo-5.0V 

•Terminal Capacitance 
Parameter 

Input c~citance 
lnput/outpuf capacitance 

H-20 

Symbol· 

lu 
loos 
loos1 

looA 

ILO 

YOH 
Y<;A. 

Symbol 
c, 

Cito 

Conditions 

Y1=0t0Yoo 
CST =V1H, CS2=V1L Non-Selected 

~Voo-0.2V,CS2:>0.2V, V1=Voo-0.2V II' O.!Vj 
Y1.=Y1L. Y1H 

hto=OmA t~=Min 

~ =V111 or CS2=VIL or WE=VIL 
or 'OE=Y1H Y11o=Ot0Yoo 

IOH= -1.0mA 
IOL=2.lmA 

Conditi9ns 

Min Typ* Max Unit 

-2 - 2 µA 
- - 10 mA 
- - 800 µA 

- 60 75 mA 

-.2 - 2 µA 

2.4 - - y 

- - 0.4 y 

(f=IMHz, Ta=25'C) 

Min T~ Max Unit 
- - 80 pf 

- - 80 pf 



eAC Electrical Characteristics 
ORead cycle 

Parameter Symbol Conditions 

Read cycle time tRc 
Address access time tAcc 
CST access time tACSI •I 
CS2 access time tACS2 
0£ access time toE 
CST output set time tcLZ1 
CST output floating time tcHZI •2 
CS2 output set time tcLZ2 •I 
CS2 output floating time tcHZ2 •2 
or output set time toLZ •I 
or output floating time toHZ •2 
Output hold time toH •I 

o Write cycle 
Parameter Symbol Conditions 

Write cycle time twc 
Chip select time (CST) tcw1 
Chip select time (CS2) tcw2 
Address valid time tAw 
Address setup time tAS 
Write pulse width twp 

•I 

Address hold time twR 
Input data setup time tow 
Input data hold time toH 
WE output floating time twHZ •2 
wr output setup time tow •I 

•I Test Conditions 
1 . Input pulse level: 0.4V to 3.85V··· ··CS1, CS2, A15, A16, A17 

0.6V to 2.4V ······Other except CS1, CS2, A15, 

A16, A17 
2. t-=t,=10ns 
3. Input and output timing reference levels: 1.5V 

4 . Output load: c, = 100pF 

• 2 tcHz, toHz, twHz Test Conditions 
1. Input pulse level: 0.4V to 3.85V ·····CS!, CS2, A15, A16, A17 

2. t,=t1=10ns 

0.6V to 2.4V ······Other except CS1, CS2, A15, A16, 

A17 

3. Input and output timing reference levels: 1.SV 

(Voo=5V±10%, Vss=OV, Ta=Oto70'C) 

Min Max Unit 

150 - ns 
- 150 ns 
- 150 ns 
- 150 ns 
- 70 ns 

10 - ns 
- 70 ns 

10 - ns 

- 70 ns 

5 - ns 
- 70 ns 

10 - ns 

(Voo=5V±10%, Vss=OV, Ta=Oto70'C) 

Min Max Unit 

150 - ns 

130 - ns 

130 - ns 
130 - ns 

10 - ns 

100 - ns 

10 - ns 

70 - ns 

10 - ns 
- 70 ns 
10 - ns 

5. Output load: c, =100pF (Include scope & jig capacitance) 

6. Circuit 

Ct= IOOpF (Include jig capacitance) 

4. Output timing reference levels: ±200mV (the level displaced from stable 

• Timing Chart 

o Read Cycle• I 

cs1 
CS2 

OE 

Dou! 

output voltage level) 

0 Write Cycle I (CS I Control)* 2 
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o Write Cycle 2 ( CS2 Control)• 8 

• 1 During read cycle time, WE should be high. 

o Write Cycle 3 (WE Control)*• 

CS2 

WE 

Dou! 

Din 

•2 During write cycle that is controlled by CS1, the output buffer changes to high impedance. 
o 3 During write cycle that is controlled by CS2, the output buffer changes to high impedance. 
• 4 During write cycle that is controlled by WE, the output buffer changes to high impedance. 

(OE="H") . 

•DATA RETENTION CHARACTERISTICS WITH LOW VOLTAGE POWER SUPPLY (Vss=OV, Ta=O to70'C) 

Parameter Symbol Conditions Min Typ Max·· Unit 

Data retention supply voltage VooR CS1<;;VooR-0.2Vor CS2;>;0.2V 2.2 - 5.5 v 
Data retention current looR VooR-3V, ~ld;;:VooR-0.2V, 

orCS2~0.'ZV, Vr=VooR-0.2VorO.'TI/ - - 440 µA 

Chip select data hold time tcoR 30 - - ns 

Operating recovery time tR tRc* - - ns 

•tAc=Read cycle time 

Data retention timing ·1 ( CS1 Control) Data retention timing 2 (CS2 Control) 

Data hold time 
Data hold time 

Voao<:2.2V 4.SV 

~~~~~1 1,--~~-..,~ 

Voo 4.SV VooR.;;:2.2V 

tco11 

CS2 0.4V 
cs2~0.2V 

NOTE : When retaining data in stand-by mode the supply voltage can be lowered within a certain range. 

The read or write cycle are disabled when the supply voltage is low. 

•FUNCTION 
•Truth Table 

CSI 

H 

x 

L 

L 

L 

CS2 

x 
L 

H 

H 

H 

x : "H" or "L" 

H-22 

OE 

x 
x 
x 

L 

H 

WE AOtoAl7 DATA 1/0 
x x Hi-Z 

x x Hi-Z 

L Stable Data in 

H Stable Data out 

H Stable Hi-Z 

MODE loo 

Not selected loo:; loos1 looR 

Not selected loos loos1 IDoR 

Write looA 

Read IDoA 

Output disable looA 



•PACKAGE DIMENSIONS 

o.133±0.ooa ,___ _________ 4_.o_•_o_.0_12_(_1_0_1_.6_±_0_.') ___________ ._. 

(3.38• 0·2) 3.734±0.008 (94.84±0.2) 

(2X) !PIN 
MARK 

SHB2225BoA 

0.133 ±o.ooa 1-----------4~·~0_±_0.0_1_2~(lccOcclcc.6"-±-o_.,~)-----------1 
(3.38±0·2) 3.734±0.008 (94.84±0.2) 

(2X) !PIN 
MARK 

SHB2225Boa 

0.3 
(7.62) 

SE 

0 

0.133±0.00B 
(3.38± 0·2) 

(~2li8±01) 

(2X) 35PIN 
MARK 

0.133 ±0.008 
(3.38±0.2) 

( ~~xi8±01) 

_;;; <D-
co°' ON q~ 

cici ON 
0..0.. o..o.. 
>> >> 
>--t:: >--!:::: 

(2X) 35PIN 
MARK 

35-pin SIP 
+0.008 

0.05-0.004 

(127:':g;} 

Max 0.138 
Max 0.138 ~ t--J-(Max 3.5) 

(Max 3.5) 

unit: inch 
(mm) 

0.012±0.oo• 
(0.3±0.15) 

35-pin SIM 

Max 0.138 
(Max 3.5) 

unit : inch 
(mm) 

+0.008 
0.05-0.004 

b.27:':gf} 

Max 0.138 
(Max 3.5) 
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•CHARACTERISTICS CURVES 

Under measurement 
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I. 01HER PRODUCTS 
1988/1989 CMOS 

DATA BOOK 





PF222-02 

SED9420CAc 
CMOS DATA SEPARATOR FOR FOO 

eeuilt-in Terminals for Switching between 

s J -inch and 8-inch Floppy Disks and 

between Double Density and Single Density 
eFor Filter Switching System Only 

•DESCRIPTION 

The SED9420CAc is a CMOS VFO data separator LSI for use in floppy disk interfaces. Equipped with its 

own SYNC field detection, loop filter switching, arid timer functions, the IC allows construction of a one-chip 

VFO circuit with just a few external components. Floppy disk controllers which can be used with this IC are 

the µPD765, µPD765A, FD1791-02, FD1793-02, MB8876A, MB8877A. 

•FEATURES 

eoata separation function using the VFO system (a phase locked loop) 

eswitchable between 8-inch and st-inch floppy disk drives (FDDs) 

eRecording can be switched between double density and single density 

eRequires no adjustment and few external circuits 

ecompatible with the IBM Format 

ec1ock output for floppy disk controllers ······to be connected with µPD765series, MB8877series or 

FD179Xseries 

esingle 5V power supply 

enL-compatible 1/0 pins (excluding OSC1 and OSC2) 

eBuilt-in timer circuit (with external C-R) 

ePackage· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 24-pin DIP(plastic) 

•BLOCK DIAGRAM 

OSCl 

1-1 
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•PIN CONRGURATION AND AN EXAMPLE OF EXTERNAL CIRCUITS 

O SED9420C AC 

1 OSCl 24 Voo 

2 OSC2 23 TM OUT 

Vss, ~ 3 CLKl 22 TRIG1N 

4 TEST2 21 CLK2 

5 DRQ 20 CR 

lo,MKq' Clock 

l OSCl 
a 

~ 

2 OSC2 

6 SYNC 19 WCLK 

7 RD DATA 18 TESTl 

8 WINDOW 17 LPF2 

9 DATA 16 LPFl 

10 MfM/FM 15 OffSET >--< J---H-----+--__, 

11 MIN /Sfij 14 CONTR<X. >--< J--~ 

12 Vss1 13 Vss2 

Pulse width Tw = 1.42 x CoRo 
Ro>SkQ 

•PIN DESCRIPTION 

Pin Name Pin Furiction No. 

(1) Gate input terminal for the inverted ampli· 

OSCl 1 fier of the crystal oscillator circuit. 
(2) Clock input terminal when using an 

external 16MHz clock. 
Drain output terminal for the crystal oscillator OSC2 2 circuit's inverted amplifier. 
FDC clock output terminal (for the µPD765) 

CLKl 3 • f=8MHz for 8-inch floppy disk 
• 1=4MHz for 5-t·inch floppy disk 

TEST2* 4 Test terminal for testing functions 
(with pull·up resistor) 

DRQ* 5 
Input signal for FDC data transfer signal 
(with pull-up resistor) 
FDC control signal input terminal for GAP 

SYNC* 6 area and SYNC area detection (with pull·up 
resistor). 
Input terminal for the read data signal from 

RD DATA* 7 the floppy disk drive (FDD) 
(with pull-up resistor). 
Output terminal for the data window signal 

WINDOW 8 used to separate data pulses in the DATA 
signal from clock pulses. 
Output terminal for the read data signal 

DATA 9 
produced from the RD DATA signal. Sent to 
the FDC together with the WINDOW signal, and 
is then separated into clock and data pulses. 
Terminal for switching between double density 

• and single density 
MFM/FM 10 (with pull-up resistor) 

HIGH selects double density (MFM), 
LOW selects single density (FM). 

MIN/STD* 11 

Terminal for switching between 5.\-·inch and 
8-inch floppy disks (with pull-up resistor). 
HIGH selects 5-t·inch floppies 
LOW selects 8-inch floppies. 

[Reference value of external circuits] 

FOO 5f-inch/8-inch 

R1 33kQ ---R2 2.4kQ 

Ra 7 .5kQ 

R4 IOOQ 

C1 O.OlµF 

C2 3,300pF 

Ca 0.01 to O. lµF 

Co 10pF 

CG IOpF 

Rt I MQ 

fo 16MHz±0.5% 

Accuracy of resistor ±5%, Accuracy of capacitor ±10% 

Pin Name Pin Function No. 

Vss1 12 Ground terminal for the digital system. 

Vss2 13 
Ground terminal for the analog system. 
(VCO ground) 
Input terminal for the VCO (voltage controlled CONTROL 14 oscillator) control voltage. 
Input terminal for offset voltage for VCO 

OFFSET 15 
center frequency correction. 
An external capacitor tied to this pin gener · 
ates offset voltage. 
Terminal for connecting the PLL system's 

LPFl 16 loop filter. Selected when sync field is detected 
for frequency lock·in. 
Terminal for connecting the PLL system's 

LPF2 17 loop filter. Selected when ID and DATA fields 
are detected after frequency lock-in. 

TESTl 18 
Test terminal for testing functions 
(ordinarily not connected). 
Write clock for the µPD765 FDC. 
• 8-inch MFM : Interval T = 1 µs 

WCLK 19 • 8-inch FM: Interval T=2 µs 
• 5-t-inch MFM : Interval T = 2 µs 

•~-inch FM: Interval T=4 µs 

CR 20 CR cdnnection terminal for the timer 
circuit. 
FDC clock output terminal 

CLK2 21 
(for the MB8877 and FD 1791 ). 
• f =2MHz for 8-inch floppy disk 
• f = 1 MHz for 5-t·inch floppy disk 

TRIG IN* 22 
Trigger input terminal for the timer circuit 
(with pull-up resistor). 
Retriggerable oneshot timer output terminal 

TM OUT 23 (Timer for head-load timing or motor-on 
signal, etc.) 

Voo 24 + 5V power supply terminal 

NOTE : •Input terminals with pull-up resistors are pulled up through a standard resistance of 100K ohms. Since susceptibility 
to noise is increased by leaving terminals open, it is recommended that terminals which are to be kept HIGH be 
connected directly to Voo. 
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•ABSOLUTE MAXIMUM RATINGS 

Parameter Symbol 

Supply voltage Voo 

Input voltage V1 

Output voltage Vo 
Operating temperature Topr 
Storage temperature Tstg 

Soldering temperature and time Tsol 

•ELECTRICAL CHARACTERISTICS 

eoc Electrical Characteristics 

Parameter Symbol 

Operating supply voltage Voo 

High level input voltage V1H 

Low level input voltage V1L 

High level output voltage VoH 

Low level output voltage Vol 

High level input current* 1 l1H1 

Low level input current• 2 l1u 

High level output current• 3 loHI 

Low level output current• 4 lou 

Current consumption loo 

Ratings 

-0.5 to 7 .0 

-0.5 to Voo+0.3 

-10 to 60 

-65 to 150 

260°C, 10s (at lead) 

Conditions Min 

- 4. 75 

- 2.0 

- -0.3 

loH= -200µA 2.4 

loL =2.0mA 0 

V1H=Voo -
V1L =Vss Voo=5V -100 

VoH=2.4V -
Vol =0.4V 2.0 

Output open, Voo=5V, 16MHz oscillation -

(Vss=OV) 

Unit 

v 

v 
oc 
oc 
-

(Vss=OV) 

Typ Max Unit 

5.0 5.25 v 
-- -----t------

- Voo+0.3 v 
--

- 0.8 v 
- Voo 

-r------
v 

- 0.4 v 
- 2.0 µA 

-50 -10 µA 
·-+--

- -200 µA 

- -
I mA 

- 10 I mA 

• I HIGH input current for pins with pull-up resistors • 2 LOW input current for pins with pull-up resistors 
• 3 HIGH output current for driver output terminals • 4 LOW output current for driver output terminals 

eAC Electrical Characteristics (Standard frequency; fo= 16MHz) 

Parameter Symbol Pin Name Conditions Min Typ Max Unit 

MIN/STD=Low - 8.0 - MHz 
fcLKI CLK1 

MIN/STD=High 4.0 MHz - -
Frequency 

MIN/STD=Low - 2.0 - MHz 
fcLK2 CLK2 

MIN/STD=High 1.0 MHz - -

MIN/STD=Low - 2 - µS 
MFM/FM=Low 

Cycle time tcvwcL WCLK MIN/STD=High - 4 - µs 

and and and 
MFM/FM=Low 

Window width twHWINO WINDOW 
MIN/STD=Low - 1 I - µs 
MFM/FM=High 

MIN/STD= High - 2 - µs 
MFM/ FM= High 

High level width twHOT DATA CL= 15pF 110 125 140 ns 

High level width twHRO RD DATA - 150 - ·- ns 

VCO Oscillation CONTROL terminal =Voo/2 

frequency fvco - External capai;itance (0. I µF) 3.8 4.0 4.3 MHz 
connected to OFFSET terminal 

VCO control voltage 
coefficient Kv - IVoo/2-CONTROL voltage! ~0.5V 1.0 1. 2 1.4 MHz/V 

Supply voltage rise time VR - Tb'%e 1~~ei"f~tgr% to rise from 5 - - ms 
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•PAC!(AGE DIMENSIONS 

8~ 
0.lOQtO.OIO 0.018-t0.002 ~ ~ 
(2.54±025) (0.46~005) ~a 

0 

0.600 
(1524) 

H-----0.010:!:~ 
0.608-0.655 ~-o.oil 

(15.44-16.64) 

NOTE : The SED9420CAc cannot execute the Read Truck Command of MB8877 and FD179X. 

24-pin DIP 

unit : inch 
(mm) 

NOTE : It is impossible to read 8-inch Media with SED9420CAc when the GAP DATA of 8-inch Media is written in (OO)H. 
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KF055 
PF276-01 

SCl77QQY Series/SCl77Q1Y Series 
CMOS VOLTAGE DETECTOR 

evoltage Detector 

eMany Types 

eLow Operating Supply Current 

•DESCRIPTION 

The SCl7700Yseries/SCl7701YSeries are a series of low-power precision voltage detectors, which do not 

require external adjystments. The SCl7700Yseries/SCl7701Yseries have such applications as battery-life 

detecion, power supply fault monitoring, over/under-voltage protecion and battery back-up swiching. The 

SCl7700Yseries is a n open-drain Nch output type and the SCl7701Yseries is a CMOS output type. Both are 

available in SOT 89 (plastic) packages. 

•FEATURES 

eMany types······························ .. ··············'···See the next page. 

eLow operating supply current .......................... Typ 1.8µA (SCl7700YNA, Voo=3.0V) 

eLow range of operating voltage ....................... Typ 1.2V (SCl7700YNA) 

eTemperature coefficient of detection voltage .... Typ (detection voltage/reference voltage)X0.1 (mV/°C) 

eHysterisis difference······································ Typ detection voltage x 0.05V 
ePackage ...................................................... SOT 89 (plastic) 

•BLOCK DIAGRAM 

esCl7700Yseries 

Voo 
(V1) 

Vss 

VR 
Vo 

eSCl7701Yseries 

Voo 
(Vil 

Vss 

Vo 
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•PIN CONFIGURATION 

0 
Vo 

L _____ _ 
•se111oov series/SCl7701Y series (Ta=25°C) 

Type No. Output mode ~~tection ~ltage ~';,} Operating voltage (V) Operating supply current (µA) 

SCl7700YvA Open drain Nch 0.90 0.95 1.00 0.8 to 5.0 Typ 1.4 (Voo=1.5V) 

SCl7700YAA Open drain Nch 1.00 1.05 1.10 0.9 to 5.0 Typ 1.4 (Voo=1.5V) 

SCl7700YeA Open drain Nch 1.10 1. 15 1.20 0.9 to 5.0 Typ 1.4 (Voo= l.5V) 

SCl7700YNA Open drain Nch 1.85 1.90 1. 95 1.2 to 10.0 Typ 1.8 (Voo=3.0V) 

SCl7700YrA Open drain Nch 3.80 4.00 4.20 1.5 to 10.0 Typ 2.6 (Voo=6.0V) 

SCl7701YcA CMOS 2.10 2.15 2.20 1.5 to 10.0 Typ 1.8 (Voo=3.0V) 
SCl7701YpA CMOS 2.20 2.25 2.30 1.5 to 10.0 Typ 1.8 (Voo=3.0V) 
SCl7701YsA CMOS 2.30 2.35 2.40 1.5 to 10.0 Typ 1.8 (Voo=3.0V) 
SCl7701YEA CMOS 2.50 2.55 2.60 1.5 to 10.0 Typ 1.8 (Voo=3.0V) 

SCl7701YrA CMOS 2.60 2.70 2.80 1.5to10.0 Typ 1.8 (Voo=3.0V) 

SCl7701YRA CMOS 2.70 2.80 2.90 1.5to10.0 Typ 1.8 (Voo=3.0V) 
SCl7701YGA CMOS 2.90 3.00 3.10 1.5 to 10.0 Typ 2.2 (Voo=4.5V) 
SCl7701YHA CMOS 3.10 3.20 3.30 1.5 to 10.0 Typ 2.2 (Voo=4.5V) 

SCl7701YrA CMOS 3.80 4.00 4.20 1.5 to 10.0 Typ 2.6 (Voo=6.0V) 
SCl7701YMA CMOS 4.00 4.15 4.30 1.5 to 10.0 Typ 2.6 (Voo=6.0V) 
SCl7701YJA CMOS 4.30 4.45 4.60 1.5 to 10.0 Typ 2.6 (Voo=6.0V) 

SCl7701YKA CMOS 4.60 4. 75 4.90 1.5 to 10.0 Typ 2.6 (Voo=6.0V) 
SCl7701YLA CMOS 4.90 5.10 5.30 1.5 to 10.0 Typ 2.6 (Voo=6.0V) 

•ABSOLUTE MAXIMUM RATINGS 

Parameter Symbol Ratings Unit 
Input voltage(supplyvoltage) Voo(V1)-Vss 12 v 
Output voltage Vo Voo+0.3 to Vss-0.3 v 
Output current lo 50 mA 
Power dissipation (Ta:;>25'C) Po 400 mW 
Operating temperature Topr -20 to 70 ·c 
Storage temperature Tstg -65 to 150 ·c 
Soldering temperature and time Tso\ 260'C, 1 Os (at lead) -

NOTE) Although this IC has electrostatic protection circuit, damage may still occur if very high electrostatic potentials are 
applied. 
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•ELECTRICAL CHARACTERISTICS 

eSCl7700Y Series/SCl7701Y Series 

Parameter Symbol 

Detection voltage Von 

Operating supply current looo 

Supply (Operating) voltage Voo (V,) 
-

Hysteresis difference LlVon 

Temperature coefficient of Yon VDET(Ta=1rC)-VD[T(Ta=-20'Cl 

90 

Ratings Min Typ Max 

Ta=25°C See the left page 

Voo=1.5V, Ta=25°C - 1.4 3.0 

Voo=3.0V, Ta=25°C - 1.8 4.0 

Voo=4.5V, Ta=25°C - 2.2 5.0 

Voo=6.0V, Ta=25°C - 2.6 6.0 

Ta= -20-70°C See the left page 

Ta= -20-70°C - YonX0.05* -

Ta= -20-70°C Typ (Von/VR) X 0. 1 

•Voer X 0.04 (Typ) about SCl7700YrAISCl7701YrA/SCl7701YMAISCl7701YJAiSCl7701YKAISCl7701YLA 

eSCl7700YvAl5Cl7700YAA/5Cl7700YsA 

Parameter Symbol Ratings Min Typ Max 

Yoo=0.85Y, Yos=0.5Y, Ta=25°C 0.05 0.40 1. 00 

Output current lo 
Yoo=0.95Y, Y0s=0.5Y, Ta=25°C 0.15 0. 70 1.50 (Nch) 
Yoo= 1.05Y, Yos=0.5Y, Ta =25°C 0.30 1. 00 2.00 

Reference voltage supply VR Ta=25°C 0. 70 0.80 0.90 

Unit 

v 

µA 

v 
v 

mV/°C 

Unit 

mA 

v --I 

Vos: Voltage between drain and source 

•SCl7700YNAISCl7700YTAISCl7701YcA/SCl7701YpA/5Cl7701YSA/5Cl7701YeAl5Cl7701YFAISCl7701YRA/ 

SCl7701YGAISCl7701YHAISCl7701YTAISCl7701YMAl5Cl7701YJAl5Cl7701YKA/5Cl7701YLA 

Parameter Symbol Ratings Min Typ Max Unit 

Yoo=0.95Y, Y0s=0.5Y, Ta=25°C 0.03 0.15 0.50 

Yoo= 1.00Y, Yos=0.5Y, Ta =25°C 0.05 0.22 0.60 
lo Yoo= I .20Y, Yos=0.5Y, Ta=25°C 0.30 0.70 1.50 (Nch) 

Output current Yoo=2.40Y, Yos=0.5Y, Ta=25°C 1.40 2.00 2.30* 1 mA 

Yoo=3.60Y, Yos=0.5Y, Ta=25°C 1.50 2.30 2.60 *2 

lo Yoo=4.50Y, Yos=2.1Y, Ta=25°C 1.7 2.0 2.3 
(Pch) Yoo=8.00Y, Yos=2.1Y, Ta=25°C 2.8 3.1 3.8 

Reference voltage supply VR Ta=25°C 0.90 1. 00 1.10 v 
* 1 : 3.30 mA about SCl7700YrA, * 2 : 4.00mA about SCl7700rA Vos: Voltage between drain and source 

•Performance Curves 

Vo 

n1 
11 

Vm: RELEASE VOLTAGE 
VoET : DETECTION VOLTAGE 
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•PACKAGE DIMENSIONS 

0.177±0.004 
(4.5±0.1) 
0.071Max 
(l.8Max) 

\0 

..... """ o· .0 
0'-' 

1 2 3 -c~ ....... ,..+--..._ 

i .o.059, i ,o.o5~ i ~ .E 
(1.5) (1.5) ;:;;~ 

C?o o ...... 

/....-n--n---n--..\ ![§ 
0.019Max.j j. ll .I j. :g_::--
(0.48Max) 0.019Max'ci 

0.021Max (0.48Max) 
(0.53Max) 

3-pin SOT89 

unit : inch 
(mm) 

•MARKING 

1-8 

An abbreviation code is printed on SCl7700Y series/SCl7701Y series below, because its package size is very 

small. 

~-- Detection voltage code 

The first code of SUB CODE (Ex. B with SCl7700YeA) 

Series code 

C: CMOS output (SCl7701Yseries) 

D: Open drain Nch output (SCl7700Yseries) 



PF249-02 

SCl771QY Series/SCl7711Y Series 
CMOS VOLTAGE REGULATOR 

evoltage Regulator (Positive Output/Negative Output) 

eLow Operating Supply Current 

•DESCRIPTION 

SCl7710Yseries/SCl7711Ys~ries are fixed voltage regulators of a CMOS silicon gate process. The 

SCl7710Yseries/SCl7711Yseries are constructed of a reference voltage source, a differential amplifier and 

a resistor for setting voltage levels. The SCl7710Yseries are positive voltage regulators and the 

SCl7711Yseries are negative regulators. Both are available in SOT 89 (plastic) packages. 

•FEATURES 

eLow operating supply current ................................ Typ 1.0µA (SCl7711YoA) 

esmall temperature coefficient of output voltage ........ Typ 1.8mV/°C (SCl7711YoA) 

eWide range of operating voltage ............................ Max 15V 

eline regulation .................................................... Typ 0.1%/V (SCl7711YoA) 

ePackage· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·······SOT 89 (plastic) 

•SCl7710Yseries/SCl7711Yseries 

Type No. Output voltage Output current Operating current Input voltage Absolute maximum input voltage 

SCl7710YaA 5V Typ 50mA V1 = 7V Typ2.4µA 15V 21V 

SCl7710YoA 3V Typ 30mA V1=5V Typ 2 .OµA 15V 21V 

SCl7711YaA -5V Typ 50mA V1= -7V Typ 1.4µA -15V -21V 

SCl7711YoA -3V Typ 30mA V1= -5V Typ 1.0µA -15V -21V 

*1.5V, 1.8V and 2.2V (output voltage) are under development. 

•BLOCK DIAGRAM 

eSCl7710Y Series 

GND 

RL 

eSCl771 IY Series 

v, 

GND 

RL 

Vo 
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•PIN CONFIGURATION 
eSCl7710Y series 

0 

•ABSOLUTE MAXIMUM RATINGS 
esc1111ov series 

Parameter Symbol 

Input voltage v, 

Output current lo 

Output voltage Vo 
Power dissipation (Ta;;>25'C) Po 

Operating temperature Topr 
Storage temperature Tstg 
Soldering temperature and time Tsol 

8SCl77 I 1 Y series 

Parameter Symbol 

Input voltage v, 

Output current lo 
Output voltage Vo 
Power dissipation (Ta;;>25'C) Po 
Operating temperature Topr 
Storage temperature Tstg 
Soldering temperature and time Tsol 

•ELECTRICAL CHARACTERISTICS 
8SCl7710YeA 

Parameter Symbol 

Input voltage v, 

Output voltage Vo 

Voltage tolerance IV1-Vol 

Line regulation 
IJVol 

IJV1·Vol 
Operating supply current looo 
Temperature coeflicient of output voltage Kt 
Load regulation JVo 
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eSCl7711Y Series 

0 

Ratings Unit 

21 v 

100 mA 

V1+0.3 to GND-0.3 v 

400 mW 

-20 to 70 

-65 to 150 
·c 

260°C, I Os (at lead) -

Ratings Unit 

-21 v 

100 mA 

GND+0.3 to v,-0.3 v 

400 mW 

-20 to 70 

-65 to 150 
·c 

260°C, 10s (at lead) -

Conditions Min Typ Max Unit 

Ta= -20 to 70°C - - 15 v 

V1=7 .OV, lo=IOmA, Ta=25'C 4.75 5.00 5.25 

V1=6.0Vto15V, lo=IOmA. Ta=-20to70'C 4.50 - 5.50 v 

V1=7 .2Vtol5V, lo=50mA, Ta= -20to70'C 4.50 - 5.50 

V1=5.0V, lo= IOmA, Ta= -20to70'C - 0.25 0.35 
V1=5.0V, lo=50mA, Ta= -20to70'C 

v 
- 1.35 1.70 

Ta= -20'C to 70'C (constant condition) - 0.18 - %/V V1=6.0Vto15V, lo= lmAtolOmA 

V1=5.0Vtol5V, Ta=25'C - 2.4 4.8 µA 
- -3.0 - mV/°C 

V1=7V, lmA;:o;10;:;;5omA - 50 - mV 



esc1111ovoA 

Parameter Symbol Conditions Min Typ Max Unit 

Input voltage v, Ta= -20 to 70°C - - 15 v 
V1=5.0V, lo= IOmA, Ta=25'C 2. 85 3.00 3.15 

Output voltage Vo V1=4.0Vto15V, lo=IOmA, Ta= -20to70'C 2.70 - 3.30 v 
V1=5.0Vto15V, 10=30mA. Ta=-20to70'C 2.70 - 3.30 

V1=3.0V. lo= IOmA, Ta= -20to70°C - 0.35 0.50 
Voltage tolerance IV1-Vol v 

V1=3.0V. lo=30mA. Ta= -20to70'C - 1.20 1.70 

Line regulation ILIVol Ta= -20 to 70'C (constant condition) - 0.15 - %/V I LIV1·Vol V1=4.0Vto15V, lo=lmA tolOmA 

Operating supply current looo V1=3.0Vtol5V, Ta=25°C - 2.0 4.5 µA 

Tempntlll! coeffm of output voltage Kt - -1.8 - mV/°C 

Load regulation LIVo V1=5V, lmA;;;;10;;;;3omA - 30 - mV 

esc1n11vaA 

Parameter Symbol Conditions Min Typ Max Unit 

Input voltage v, Ta= -20 to 70°C -15 - - v 
V1= -7.0V, lo= IOmA, Ta=25'C -5.25 -5.00 -4.75 

Output voltage Vo V1= -5.7Vto-15V, lo=10mA, Ta= -20to70'C -5.50 - -4.50 v 
V1= -6.5Vto-15V. lo=50mA, Ta= -20to70'C -5.50 - -4.50 

-·~-

V1= -5.0V. lo= IOmA, Ta= -20to70'C - 0.16 0.20 
Voltage tolerance IV1-Vol v 

V1= -5.0V, lo=50mA, Ta= -20to70'C - 0.80 1.00 

Line regulation I LIVol Ta= -20 to 70'C (constant condition) - 0.1 - %/V I LIV1·Vol V1= -6.0Vto-15V, lo=lmAtolOmA 

Operating supply current looo V1= -5.0Vto-15V, Ta=25'C - 1.4 2.0 µA 

Temperature coefficient of output voltage Kt - 3.0 - mV/°C 

Load regulation LIVo V1= -7V, 1mA;;;;10;;;;5omA - 50 - mV 

eSCl7711YoA 

Parameter Symbol Conditions Min Typ Max Unit 

Input voltage v, Ta= -20 to 70°C -15 - - v 
V1= -5.0V, lo= IOmA, Ta=25"C -3.15 -3.00 -2.85 

Output voltage Vo V1= -3.7Vto-15V, lo=IOmA. Ta= -20to70'C -3.30 - -2.70 v 
V1= -4.5Vto-15V, lo=30mA, Ta= -20to70'C -3.30 - -2.70 

V1= -3.0V, lo= IOmA, Ta= -20to70'C - 0.22 0.30 
Voltage tolerance IV1-Vol v 

V1= -3.0V, lo=30mA, Ta= -20to70'C - 0.70 1.00 

Line regulation ILIVol Ta= -20 to 70'C (constant condition) - 0.1 - %/V 
I LIV1·Vol V1= -4.0Vto-15V, lo=lmAtolOmA 

Operating supply current looo V1= -3.0Vto-15V, Ta=25°C - 1. 0 1.5 µA 

Temperature coeffm of output voltage Kt - 1.8 - mV/°C 

Load regulation LIVo V1= -5V, lmA;;;;10;;;;somA - 30 - mV 
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•CHARACTERISTICS CURVES 
escl77tOYeA 

Vi-Vo 
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esc11111vsA 
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eSCl7711YoA 
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•PACKAGE DIMENSIONS 

•MARKING 

0.177±0.004 
(4.5±0.1) 
0.071Max 
(1.8Max) 

0.0 ~ 
...... '<t" 
o· .0 
o~ 

1 2 3 - c:-~-+--~ 
i 0.059, i 0.05~ i ~ .=: ~ 

/n<i.•Jn<t.•JJl[~ H~d-~---B~H 
0.019Max .• j j. I I I I ~__=: t= =t 
( 0.48Max) -l--J--0.019Max ci 

0.021Max (0.48Max) 
(0.53Max) 

3-pin SOT89 

unit : inch 
(mm) J 

An abbreviation code is printed on SCl7710YSeries/SCl7711YSeries below, because its package size is very 

small. 

B: 5V/-5V, D: 3V/-3V 

Series code 

P : Positive voltage regulator, N : Negative voltage regulator 
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PF207-01 

SCl7660C 
CMOS DC/DC CONVERTER 

e95% Typical Power Efficiency 

eooubled Output Voltage 

evoltage Conversion (Positive-Negative) 

•DESCRIPTION 

The SCl7660C CMOS DC/DC Converter features high operational performance with low power dissipation. 

The booster generates a doubled output voltage from the input. 

It is possible to drive the LSI that need another power supply than main power supply. (LCD drivers·Analog 

LSI etc.) Its very low power requirement makes it ideal to supply handy equipments with power. 

•FEATURES 

eHigh performance with low power dissipation 

esimple conversion of Voo(+5V) to -V,(-5V), +2V1 

(+10V) 

eoutput current ························30mA.Max (Voo=5V) 

ePower conversion efficiency · · · · · · 95% Typ 

ecascade connection (two device connected Voo=5V, 

Vo= -10V) 

eLow power······························ Ideal for dry cell 

battery 

eon-chip CR oscillator 

ePackage··· ·· · · ·· ··· · ·· · ·· ·········· ·· · · ·8 pin DIP (plastic) 

•VOLTAGE RELATIONS 

Vee 
( + 5V) ••••••• Voo=OV 

1st side GND ·-··--- V1= -5V---'---

•BLOCK DIAGRAM 

~--'--0 .. -<> .,.. ~I 
g~g CR Oscillator 

v, Vo 

2nd side 

(-5V) ·····-·Vo=2V1= -10v----'--

•PIN CONFIGURATION •PIN DESCRIPTION 

Pin Name Pin No Functions 

NC 08 V1 
OSC2 2 7 Vo 

OSCI 3 6 CAP! -

Voo 4 5 CAP!+ 

OSGI 3 
Oscillation resistor connection terminal 

OSC2 2 

Voo 4 Power supply tenminal (positive, system supply Vee) 

CAPI+ 5 Terminal for connection of capacitor for booster (positive) 

CAPI- 6 Terminal for connection of capacitor for booster (negative) 

Vo 7 Output terminal at doubling 

V1 8 Power supply terminal (negative, system supply GND) 

1-15 
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•ABSOLUTE MAXIMUM RATINGS (Voo=OV, Ta=25°C) 

Parameter Symbol Ratings Unit 

Input voltage V1 -10.0 to 0.5 v 

Output voltage Vo -20.0 to V1 v 
Power dissipation Po 300 mW 

Operating temperature T opr -30 to 85 °C 
1----------------------+--------t----------------------r------l 

Storage temperature Tstg - 65 to 150 °C 

Soldering temperature and time T sol 260°C, 1 Os (at lead) 

•ELECTRICAL CHARACTERISTICS 

Parameter Symbol Conditions 

Input voltage v, 

Output voltcige Vo 

Booster current consumption lopr RL =co, Rosc=lMQ, V1= -5V 

Stationary current IQ RL =CO, V1= -SV 

Output impedance Ro lo=lOmA, V1= -5V 

Booster power conversion efficiency Pett lo=5mA, V1= -5V 

Input leakage current lu OSC1 terminal, V1= -8V 

Oscillation frequency lose Rosc=lMQ, V1= -5V 

•RECOMMENDED OPERATING CONDITIONS 

Parameter Symbol Conditions 

VsTAI 
Rose= 1MQ, CL/C2~ 1/20 • 1 

Booster start voltage 
C2;;;; lOµF Ta=-20 to 85°C 

VsTA2 Rose= 1 MQ 

Booster stop voltage VsTP Rosc=1 MQ 

Output load resistance RL 

Output current lo 

Oscillation frequency lose 

External resistance for oscillation Rose 

Capacitor for booster Ci. C2. Ca 

• 1 Recommended circuity in low voltage operation is shown below. 
•2 RL min depends on input voltage as shown below. 
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Min 

-8.0 

-16.0 

-

-

-

90 

-

16 

Min 

-

-

-1.2 

RL min *2 

-

10 

680 

3.3 

(Voo=OV, Ta=-30to85°C) 

Typ Max Unit 

- -1.2 v 

- - v 

40 70 µA 

- 2.0 µA 

80 120 Q 

95 - % 

- 2.0 µA 

20 24 kHz 

(Voo=OV, Ta= -30 to 85°C) 

Typ Max Unit 

- -1.2 v 

- -2.2 v 

- - v 

- - Q 

- 30 mA 

- 30 kHz 

- 2000 kQ 

- - µF 



Recommended circuit in low voltage operation 

ll<Dl (VF(IF= lmA) ,,;o.6V) 

•TYPICAL PERFORMANCE CHARACTERISTICS 

l lOK lOOK 680K IM IOM 
Rose (Q) 

Fig. 1 Oscillation Frequency (fosc) vs. 
External-Resistance (Rose) 

0 I 
f-~a-25'C 

V1= -SV 

-5 ...::: 
~ v 

~ ..-1 

-10 -
-15'--~.L-~.,._~_,..._~--"'~-" 

0 10 20 30 40 50 

lo (mA) 

Fig. 4 Output Voltage (Vo) vs. 
Output Current (lo) 

26~~~~~~~~~~ 
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Ta ('C) 

Fig. 2 Oscillation Frequency (lose) vs. 
Temperature (Ta) 

o~~--.--,.--,.--,.--,.--,.--,.--, 

_ 1 Ta= 2s·c -+--+--+--+--+--+-_, 
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-2f-l-+-+-+--+-+-t-11--1r-lr---:I 
~ -3 HHH--t-c::±;;:4--t-f::::.+--i 
~-·1---1'~.i-~1-_,i--+-+-+-t-+--I 
-5~~~--+--+-+--+--+--1--j 

-6~~~~~~~~~~ 

0 1 2 3 4 5 6 7 8 9 10 

lo (mA) 

Fig. 5 Output Voltage (Vo) vs. 
Output Current (lo) 
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Fig. 3 Booster Current Consumption 
(lopr) vs. Input Voltage (V1) 
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"' 
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Fig. 6 Output Impedance (Ro) vs. 
Input Voltage (V1) 
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Fig. 7 Power Conversion Efficiency 
(Pen)/lnput Current (11) vs. 
Output Current (lo) 
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Fig. 10 Power Conversion Efficiency (Pett) 

vs. Oscillation Frequency (lose) 

100 EE:H=-r-r-r-.-.-r-,...-,r-i 40 

90 H-t-_,,..~j-....-1--::!p,-,, t-;H 36 

80 1-,+-,l--+,-+-+-""'"r--c-l-+-I 32 

70 T~=25'C t--......., 28 
V1= -2.0V 

~ 60H--+-+-+-4>-+-+-+-+--124 ~ 

- ~ Q.~ 50 >-+--+--+--+-+--+-+--._...,171 ........ 20 -

40 r 16 -= 

Fig.8 

30 ,y 1, 12 
20 J£.J 8 

10 Jd7I 4 

0 i.d" 
0 l 2 3 4 5 6 ·7 8 9 io0 

lo (mA) 
Power Conversion Efficiency 
(Pen)/lnput Current (Ii) vs. 
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lo-2mA 
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BO lo-lOmA ~ 
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50 

~ 40f----+----+-----1 
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V1= -5.0V 

2of----+----+-----1 

101-----+----+----1 

0103 104 10:. IQ6 

lose (Hz) 
Fig. 9 Power Conversion Efficiency (Pe1t) 

vs. Oscillation Frequency (lose) 

•CIRCUIT DESCRIPTION 

• C.R Oscillator 

The SCl7660C contains a C-R oscillator for internal 

oscillation. It consists of an external resistor Rose 

connected between the OSC1 pin and OSC2 pin. 

O!JCI 

OSC2 

Rose 
oscd-JUUl _ External clock 

OSC2 Open 

C-R Oscillation External Clock Operation 

•Voltage Converters 

The voltage converters double the input supply voltage (Vi) using clocks generated by the C-R oscillator. 

sv 

1-18 

A doubled voltage can be obtained with a booster capacitor between CAP+ and CAP-, and with a 

external smoothing capacitor between V1 and Vo. 

!Mil 

6 

1-------l 4 5 

IOµF 

Vo= -IOV 
(2V1) 

Vee 1 
(+5V)TVoo=OV_J_ 

GND -+-Vi= -5V 
I 

(-5Vl +vo=2V1= -1ov---"'--
1 

Typical doubled voltage relations 



•EXAMPLE OF APPLICATIONS 

•Parallel Connection (Output impedance can be reduced by parallel connections.) 

5V 

IMQ 
2 71-----~ 

3 

4 5 4 5 + 

Vo= -IOV Parallel Connection 

•Positive Voltage Conversion (Input voltage can be doubled toward the positive side with diode.) 

Voo=OV 

IMQ 
2 

3 

7 

6 

4 5 

+ 

Cl - + 

IOµF 

Vo=3.8V Positive Voltage Conversion 

•Cascade Connection (Cascade connection of SCl7660 further increase the output voltage. Note, however, 

that the cascade connection increase the output impedance.) 

5V 
Voo =V1= -5V 

IOµF 

Voo (OV) 

V1 (-5V) _L±_ -~-Voo'----
Vo (-IOV) +-v,'__L l_ 

1 vo (-1svJ 
I 1st side 2nd side 

V1= -5V 

Vo= - !DV=V,' Vo= -15V 

Cascade Connection 
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•Negative Voltage Conversion+Positive Voltage Conversion (This circuit produces outputs of -1ov and 

+3.8V from the -5V input by combination of voltage doubler circuit and positive voltage conversion circuit.) 

Voo=OV 

5V 

IMQ 

V1= -5V 

•PACKAGE DIMENSIONS 

1-20 

0.382Max 
(9.7Max) 

O.lOQ±O.OlO 
(2.54±0.25) 

4 

0.051 
(1.3) 

0.018±0.004 
( 0.46±0.l) 

1 

0.300 
(7 62) 

0.300-0.355 
(7.62-9.02) 

J +0.001 
0.010-0.0004 

lo.25 ':881) 

Negative Voltage Conversion+ 
Positive Voltage Conversion 

8-pin DIP 

unit: inch 
(mm) 



PF11 Q-05 

SCl7661C/M 
CMOS DC/DC CONVERTER 

• 95% Typical Power Efficiency 

•Doubled/Tripled Output Voltage 

•Internal Voltage Regulator 

•DESCRIPTION 
The SCI7661C CMOS DC/DC Converter features high operational performance with low power dissipa­
tion. It consists of two major parts: the booster circuitry and the regulator circuitry. The booster 
generates a doubled output voltage (-2.4V to -12V) or tripled output voltage (-3.6V to -1 BV) from 
the input (-1.2 to -6V). The regulator is capable of setting the output to any desired voltage. The 
regulated voltage can be given one of the three threshold temperature gradients. 

•FEATURES •BLOCK DIAGRAM 
eHigh performance with low power dissipation 
esimple conversion of V1N (-5V) to I V1N I (+5V), 

2 I V1N I (+10V), 2V1N (-10V) or 3V1N (-15V) 
eon-chip output voltage regulator 
ePower conversion efficiency - Typ95% 

OSC1 

OSC2 

•Temperature gradient for LCD power supply - 0.1%/°C, v,N 

0.4%/°C or 0.6%/°C cA•t-

ePower off by external signals - Stationary current at CAPH 

power off - Max 2µA 
ecascade connection - two device connected: 

V1N =-5V, VouT =-20V 
eon-chip C-R oscillator 
ePackage················· SCI7661 C · · · · · 14-pin DIP (plastic) 

SCI7661 M · · · · · 14-pinSOP(plastic) 

•PIN CONFIGURATION •PIN DESCRIPTION 

Terminal No. 
Voo 

CAP2-

CAP2T 

' 
)---Booster-_,_ __ ,Regula1or----; 

Functions 

TC1 

CAP1+ 
CAPH, CAPl- 1, 2 Terminal for connection of capacitor for doubler 

CAP1- OSC1 

CAP2+ OSC2 

CAP2- Poff 

TC1 RV 

TC2 Vreg 

v,. VouT 

The same pin configuration in 
DIP and SOP 

CAP2+, CAP2-
TCl, TC2 
V1N 

VouT 
Vreg 
RV 
Poff 
OSC2, OSCl 
Voo 

3,4 Terminal for connection of capacitor for tripler 
5,6 Temperature gradient selection terminal 

7 Power supply terminal (negative, system supply 
GND) 

8 Output terminal at tripling 
9 Regulated voltage output terminal 

10 Regulated voltage control terminal 
11 Vreg output ON/OFF control terminal 

12, 13 Oscillation resistor connection terminal 
14 Power supply terminal (positive system supply 

Vee) 
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•ABSOLUTE MAXIMUM RATINGS (Voo =OV) 

Ratings 
Remarks Parameter Symbol Min Max Unit 

Input supply voltage V1 -20/N 0.5 v N = 2 : Doubler 
N = 3:Tripler 

VIN-0.5 0.5 v OSC1, Poff 
Input terminal voltage v, 

VouT-0.5 0.5 v TC1, TC2, RV 

Output voltage Vo -20.0 v 

Allowable loss pd 300 mW 

Operating temperature Topr -30 85 oc Plastic package 

Storage temperature T stg -55 150 oc 

•ELECTRICAL CHARACTERISTICS (Voo=OV, V1N=-5V, Ta=-30to85°C) 

Symbol 
Ratings 

Parameter 
Min Typ Max Unit Conditions 

Input supply voltage VI -6.0 -1.2 v 

Vo -18.0 v 

Output voltage 
Vreg -1a -2.6 v AL =oo, ARV= 1Mn, 

Vo= -1av 

Regulator operating voltage VouT -1a.o -3.2 v 

Sooster current consumption lopr1 60 100 µA RL=OO, Rose =1Mn 

Regulator current 
lopr2 5.0 12.0 µA 

AL= 00,RRV=1M.i1 
consumption VouT = -15V 

Stationary current Ia 2.0 µA TC2=TC1 =VouT,RL=OO 

Oscillation freq_uency fosc 16 20 24 kHz Rose= 1Mn 

Output impedance ROUT 150 200 n louT = 10mA 

Booster power conversion 
Pelf 90 95 % louT = 5mA efficiency 

Regulated output voltage '1Vreg 
0.2 %/V -18V <VouT <-av, fluctuation '1VOUT •Vreg 

Vreg =-av, AL= oo, Ta= 25°C 

Regulated output load D.Vreg 
5 n 

VouT= -15V, Vreg = -aV, 
fluctuation lllouT Ta= 25°C 

O<louT <10mA, TC1=Voo 

TC2 = VouT 

Regulated output saturation 
RSAT a n 

RsAT= LI (Vreg -VouT)/lllouT 
resistance O<louT <10mA, RV= Voo, 

Ta= 25°C 

VRVO -2.3 -1.5 -1.0 v TC2 =VouT, TC1 =Voo, Ta= 25°C 
Reference voltage VRV1 -1.7 -1.3 -1.1 v TC2 =TC1 = VouT ,Ta=25°C 

VRV2 -1.1 -0.9 -0.8 v TC2 =Voo. TC1 =VouT, Ta =25°C 

CTO -0.25 -0.1 -0.06 %/oC CT= IVreg(50°C)l-IVreg(0°C)I 

Temperature Gradient CT1 -0.5 -0.4 -0.3 %/°C 
5o·c-o·c 

CT2 -0.7 -0.6 -0.5 %/oC x 1 
1Vreg(25°C)I 

x 100 

Input leakage current IL 2.0 µA Poff, TC1, TC2, OSC1, RV pins 
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•RECOMMENDED OPERATING CONDITIONS (Ta= -30 - as0 cl 

Parameter Symbol 
Ratings 

Unit Remarks 
Min Max 

VsTA1 -1.2 v Rose= 1Mn,c, ?o 10µF *2 

Booster start voltage CL/C,,,; 1/20, Ta= -20to85°C 

VsTA2 -2.2 v Rose =1Mn 

Booster stop voltage VsTP -1.2 v Rose = 1 Mn 

Output load resistance RL AL min *3 n 

Output load current louT 20 mA 

Oscillation frequency fosc 10 30 kHz 

Extarnal resistance for 
Rose 680 2000 kn 

oscillation 

Capasitor for booster C1, C2, C3 3.3 µF 

Regulated output adjustable 
RAv 100 1000 kn 

resistance 

*1 Voo =OV 
*2 Recommended circuity in low voltage operation *3 RL min depends on input voltage as shown below. 

is shown below IV1N =-1.2V--2.2V) 

Re 

D, (VF (IF= 1 rnA) ~0.6V) 

•PERFORMANCE CURVES 
1000 26 

25 ,. 
23 
22 
21 
20 
19 

" 18 
17 _, 16 
15 
14 
13 
12 
11 
10 

9 
8 

_J,}, 
---- VsTA 1 

Cc 

I 
I 

11\ g 3<--4-1----l-__L_L-I-~ 
\\ 
II 

"21-~1 ~1 --l-__L-1--1-~ 

"' ,, 
\ \ \ 

<t~ Double 
0 L__L--l _ __L_L-1--' 

1 1.5 2 3 4 5 6 
V1N (V) 

150 ~-T;~,-,-J~c-J~o-.J~.o-,-J~~~ 
f++-+-+-H-+-+-+-+++-V1N ~-sv 

1-++-+-+-+-+-+-+-+-+-++-IV ,,. "'-JV 

l-+-+-++-l-+-+-+-+-1-++V ,,. ~ - I SV 

!OK 680K1M rnM -30 0 50 
T 3 f"CJ 

100 150 1 2 3 4 5 6 7 
VIN(V) 

Rose h1l 

Fig. 1 Oscillation frequency tfosc) vs. 
External· Resistance (Rosel 

V1N'" -5V 

-5 >------+---1--->----"'--..+--.L.­

v 

-10 '""""°-'----<--'OO'.Oo"':.:"'1''j..__2~l2'IL-2-.j__~ 
Vrrople 

-15 z 
Fig. 4 

::r 
10 20 30 40 50 

lour (mAJ 

Output Voltage (Vour) vs. 
Output Current (I OUT) 

Fig. 2 

Fig. 5 

Oscillation Frequency Uosc) vs. 
Temperature (Ta) 

iour!rnA) 

Output Voltage (VouT) vs. 
Output Current (I pur) 

Fig. 3 

Fig, 6 

Input Voltage (V1N) vs. Booster 
Current Consumption Uopr1) 

3001-l-++ll--l-+-l-l-+++-1-+-

1001-1-l-+++'l--<-+oouble 

O'-'-"-"--"--"--'--'-"-"-"--'--"-'--' 
0 1 2 3 4 s 6 7 

V1N (V) 

Output lmpedance(RouT) vs. 
Input Voltage (V1N) 

1-23 

I 



Fig. 7 Power Conversion Efficiency 
( Peffl II nput Current (I 1N} vs. 
Output Current (I OUT} 

lOQ 101.JT"' 

90 0.SmA 

ao l~A.::d 
lour = 

70 2mA 

60 2 
! SO IO!JT ;bA 

~ 401----+----+----i 
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V1N"-1.5V 
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10·1 104 10~ 10~ 

fosc (Hz) 

fig. 10 Power Conversio~ Efficiency (Pett) 
vs. Oscillation Frequency (fosc, 

O.JO z 
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-LJ 
~ 0

·" 1---+---+-ii++--lL 
> 0 151---tl--,f--+7''--I 

LJW 
0 "1 /ff 
o.oo ~li:_-~-~-~-~ 
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lout lmA) 

Fig. 13 Regulated Output Saturation 
Resistance (RsAr} 1Vr8 g- VouTJ - louT 

fig. 8 Power Conversion Efficiency 
(Peff}/lnput Current (llN} vs. 
Output Current Uouy} 

VouT"'-15V 

-7.9501-~"~"'~•·~c--+------+~-:S::,._ __ _, 

-:! 
-7.6001----+-----t--_i_\---j 

:I 

-7.850~---~-----+----+-~ 
10-• 

Fig. 11 Output Voltage (Vreg} vs. Output 
Current (I OUT , 

p 5011 
; ~ O CTO -0.1%fC 

=~~·· 1 l CT: -0.4%f'C 
-50 CT: -0.6%fC 

-50 0 50 100 
Ta ("C) 

Fig. 14 Output Voltage (Vregl vs. 
Temperature (Ta} 

100 lout= 
90 2mA 

lout5~A~ 
80 lout=10mA ~ 

: 2J _:::::::: 
lout"20mA lour=30mA 

~ 50 1----+---+----i 

~ ~1----+---+----i 

V1N"'-5.0V 

\ Wf----f----+----i 

1of----+---+----i 

0 ,'-.-, ---,'""" •• ----'-,.-. ---,.~. 

Fig. 9 
fosc !Hz) 

Power Conversion Efficiency 
(Poff} vs. Oscillation Frequency 
(fosc} 

~2.950 ,_,T~•·=2&~"C~-1------+----J:+--l 

~2.9001-----+------+----+--l 

~2.850 10-4 
10·• 10· 1 

louT !A) 

Fig. 12 Output Voltage (Vregl vs. 
Output Current UouTl 

•CIRCUIT DESCRIPTION 

• C-R Oscillator 
The SCI7661C contains a C-R oscillator for in· 
ternal oscillation. It consists of an external 
resistor Rose connected between the OSC1 pin 
and OSC2 pin. 

0:1JS1. 

OSC2 

Rose 
oscJ-MJl External Clock 

OSC2 Open 

C-R Oscillation External Clock Operation 

• Voltage Converters 
The voltage converters double/triple the input supply voltage (V 1N ) using clocks generated by the 
C-R oscillator. Voo =OV --~----~--
Vee 1 

l+SV):Voo ~ov -1 

GND --:-- V1N =-5V ---'----
! 
I 

(-5V} --+--CAP2-=2V1N =-10V----....L.-
' 

Typical Doubled Voltage Relations 
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VouT=3V1N =-15V-----_,_ __ _ 

T~pical Tripled Voltage Relations 



• Reference Voltage Generator and Voltage 
Regulator 
The reference voltage generator produces refer­
ence voltage needed for operation of regulator 
circuit. The voltage regulator is used to regulate 
a boosted output voltage and its circuit contains 
a power-off function which uses signals from 
the system for on-off control of the Vreg output. 

e Temperature Gradient Selector Circuit 

VooA-----
Poff ._ ___ _JI 

RV6------

Vreg 6-------' 

Voltage Regulator 

The SCl7661C provides the Vre9 output with a temperature gradient suitable for LCD driving. 

e Temperature Gradient Assignment 

Pott TC2 TC1 Temp. Gradient Vreg Output CR oscillation Remarks 

1 (Vool L (Vour) L (Vour) -0.4%/°C ON ON 
1 L H (Voo) -0.1%fC ON ON 
1 H (Voo) L -0.6%/°C ON ON 
1 H H -0.6%/°C ON OFF Cascade connection 

0 !V1NI L L - OFF (Hi-Z) OFF 
0 L H - OFF (Hi·ZI OFF 
0 H L - OFF (Hi·Zl OFF 
0 H H - OFF (Hi·ZI ON Without regulation 

NOTE: The potential at Low level is different between the Pott pin and the TCl /TC2 pin. 

•EXAMPLE OF APPLICATIONS 
• Voltage Doubler and Tripler 

A doubled voltage can be obtained at Vour 
(CAP2-) by disconnecting capacitor C2 from 
the tripler configuration and shorting CAP2-
(pin 4) and Vour (pin 8). 

sv 

V11. K-5V 

Voltage Tripler 

• Parallel Connecti n 
Parallel connection of n circuits can reduce 
Rout to about 1/n, that· output impedance 
Rout can be reduced by connecting serial con­
figuration. A single smoothing capacitor C3 
can be used commonly for all parallely con­
nected circuit. 
In parallely connection, a regulated output 
can be obtained by applying the regulation 
circuit to only one of the n parallely con­
nected circuit. 

• Cascade Connection 

• Voltage Tripler + Regulator 
Vre9 output is given a temperature gradient, 
after boosted output Vour regulated. In this 
connection, both Vour and Vreg can be 
taken out at the same time. 

sv 
ARV ~ 
1ookn 
-1Mn 

>-===--'---<'>v,llfl~-av = 

V1N =-5V =~VVFIV 

Tripler + Regulator 
~-0.4%/°C selected as temperature gradient) 

Parallel Connection 

• C4 

RR~T10,,.F 
too kn 
-1Mn 

Cascade connection of SCI7661C (by connecting V1N and Vour of one stage to Voo and V1N respec­
tively of the next stage) further increase the output voltage. Note, however, that the serial connection 
increases the output impedance. 
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r 
V1N=-sv' 

• Positive Voltage Conversion 
The input voltage can be doubled or tripled toward the 
positive side. (In the doubler configuration.capacitor 
C2 and diode 03 are disconnected and the diode 03 
shorted at tlfe both ends.) In this case, however, the 
output voltage decrease by VF (forward voltage). 
For example Voo =OV, V1N =-5V and VF=0.6V, then 
VouT =10V-3 x 0.6V=8.2V (if doubled, 5V-2 x 0.6V= 
3.8V) 

VDD'"0V 

5V 

V1N=-SV 

.... , 

Serial Connection 

Ro1c 
1Mn 

Positive Voltage Conversion 01, 02, 03: Shottky 
diodes with small VF are .recommended. 

e Negative Voltage Conversion + Positive 
Voltage Conversion 
This circuit produces outputs of -15V and 
+8.2V from the -5V input. Note thatthis 
configuration causes higher output impedance 
than In a single fl.inction. (negative or positive 
voltage converter). 

Negative Voltage Convertion + Positive Voltage Conversion 

e Changing the Temperature Gradient through Use of External 
Temperature Sensor (Thermistor) 
The SCI7661C has a temperature gradient selector circuit in its 
regulator. It selects any one of the three gradients: -0.1 %/°C, 
- 0.4%/°C and -0.6%/°C. It is necessary that the temperature 
gradient can be changed to any other value by connecting a 
thermistor in series to the output voltage control resistor RRv. 

•PACKAGE DIMENSIONS 

1-26 

14-pinDIP 
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Rp 
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Example of Change of Temper~ture Gradient 
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PF219-03 

SED3064F 
CMOS axe ANALOG SWITCH ARRAY 

eLow ON state resistance 

eeuilt-in address decoder and 

control memory for switches 

•DESCRIPTION 

The SED3064F is a CMOS LSI 8 x 8 analog switch array incorporating a built-in address decoder and memory 

control for switches, moreover, with data reset mechanism for each switch. This circuit consists of 64 cross 

point switches in 8X8 array. Any one of the cross points can be selected, and can be turned on or off. 

Either analog or digital power supply is applied to the circuit depends on the DC voltage level of signals. 

Since the difference of "ON" resistance values between each switch on circuit is very small, change in 

(voltage) level for signals can be minimized. 

•FEATURES 

ea x 8 analog switch array 

eLow "ON" state resistance .. ······················125!2 Max at Voo-VEE=10V 

eMaximurnrating voltage··· .. ······················Voo-Vss=7V (on any logic pin) 

Voo-VEE=13V 
(On any junctor or line) 

eBuilt-in address decoder and control memory 

eseparated power supply for switch array and logic circuit. 

e"ON" resistance allowance ·· .. ···················25!2 (Max) 

ePackage················································48-pin QFP (plastic) 

•BLOCK DIAGRAM 

0706050403020100 MR 

Voo 

v,, 
v .. 

Al'. I i 
AO 

axe !!' 

Al i! Control Memory ~ 
A2 ~ ] 

J7 J6 JS J4 J3 J2 JI JO 

axe 
Analog Switch 

Array 

LO 

LI 

L2 

L3 

l4 

LS 

l6 

L7 
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•PIN CONFIGURATION . 

•PIN DESCRIPTION 
AO to A2 
AE 
MR 
DO toD7 
JO to J7 
LO to L7 
Voo 
Vss 
VEE 
NC 

•ABSOWTE MAXIMUM RATINGS 

Parameter Symbol 

Voo-Vss 

Supply voltage Voo-VEE 

Vss-VEE 

Input voltage V1 

Power dissipation Po 

Operating temperature Topr 

Storage temperature T st1 

Soldering temperature and time Tsol 

•ELECTRICAL CHARACTERISTICS 
•DC Electrical Characteristics 

Parameter Symbol 

Supply voltage 

Digital Voo-Vss 

Analog VDo-VEE 

On state resistance RON 
Difference in on state 

6.RoN 
(resistance ~ any sllitches) 

Input/Output off state leakage cunent loFF 

V1L 
Input voltage 

V1H 

Quiescent device current IQ 
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Pin Symbol Pin Symbol 
No. No. 

I MR IS DS 

2 NC 14 D2 

s J\E 15 DI 

4 v •• 16 DO 

5 NC 17 NC 

6 NC 18 NC 

7 D7 19 NC 

8 D6 20 NC 

9 D5 21 L7 

10 D4 22 L6 

II NC 23 L5 

12 NC 24 L4 

Control memory address input 
Control memory address enable input 
Master reset input 
Control memory data input 

Pin 
No. 

25 

26 

27 

28 

29 

so 
SI 

S2 

SS 

S4 

S5 

S6 

Analog switch array input/output (junctor) 
Analog switch array input/output (line) 
Positive analog/digital power supply 
Negative digital power supply 
Negative analog power supply 
No connection 

Ratings 

-0.3 to 7 

-0.3 to 16 

-0.3 to 16 

Vss-0.3 to Voo+0.3 

VEE-0.3 to Voo+0.3 

250 

-40 to 85 

-65 to 150 

260"C, 1 Os (at lead) 

Symbol Pin Symbol No. 

LS S7 NC 

L2 S8 NC 

LI S9 J4 

LO 40 J5 

NC 41 J6 

NC 42 J7 

NC 43 NC 

NC 44 Yoo 

JO 45 AO 

JI 46 Al 

J2 47 A2 

JS 48 Vss 

Unit 

v 
v 
v 

v 

mW 

·c 
·c 
-

(Voo=5V, Vss=OV, VEE= -5V, Ta=25"C Unless Specified) 

Conditions Min Typ Max Unit 

4.5 5 7 v 
4.5 10 13 v 

VJn-VLn=0.6V (n =O, ···, 7) - 90 125 Q 

- - 25 Q 

- ±0.02 ±100 nA 

- - 1.5 v 
8.5 - - v 
- 0.1 10 µA 



Parameter Symbol Conditions Min Typ Max Unit 
Maximum current through 
cross point switch I Max - ±8.0 - mA 
Switch input capacitance C1L Vin=OV - 100 - pF 
Switch output capacitance CoJ Vin=OV - 110 - pF 
Feedthrough capacitance C1os Vin=OV - 0.2 - pF 
Digital input capacitance C1N Vin=OV - 5 - pF 

•AC Electrical Characteristics (Voo=5V, Vss=OV, VEE= -5V, Ta =25'C Unless Specified) 

Parameter Symbol Conditions Min Typ Max Unit 

Vis=5V(P-P) 
Voo Vss 5V - 0. I -Voo-VEE= 13V 

Sine wave response 
RL=IOkO Voo Vss=5V - 0.2 - % (Distortion) Voo-Vu=10V 

fin= I kHz Voo-Vss-5V 1.0 Voo-VEE=5V - -
Maximum frequency responce 

fMax 
Vis=5V (P-P) 

(Channel "ON" ) (1-0) 
RL=lkQ - 40 - MHz 

(Sine wave input) (Vo/V1) dB= -3dB 

Feedthrough 
Vis=5V (P-P) 

(Channel "OFF") fin=IMHz - -40 - dB 
RL=lk!l 

fin= I MHz - -40 -
Crosstalk between any fin=3.4kHz dB 
two channels - -90 -

RL=lkQ 
Propagation delay time Switch "ON" 
signal input to signal 

tps 
CL =50pF - 10 - ns output RL=IOkO 

(Jn'-Ln) t,=tr=20ns (input signal) 
Tum "ON" propagation delay 

tPLH 
CL =50pF 

data input to signal output RL = 10kQ - 120 400 ns 
(On - Jn or Ln) tPHL t,=tr=20ns (input signal) 

Aditess enable to signal output CL =50pF 

(AE - Jn or Ln) tPAE RL =10k0 - 150 600 ns 
t, =tr= 20ns (input signal) 

M"mun addlllSS enable pulse llidth tAE - 30 80 ns 

Minimum Address to AE tsA 0 50 80 ns 
set up time Data in to AE tso 0 50 80 ns 

Minimum Address to AE thA 0 50 80 ns 
hold time Data in to AE tho 0 50 80 ns 

Memory reset time tMR 
CL =50pF 

- 100 380 ns RL=l k!l 

Memory reset recovery time tMRR 
CL =50pF - 200 380 ns RL =I k!l 

•Timing Chart •AC Electrical Measurement Circuit 

>---....----<:>Jn or Ln 

Switch 
c, (n=O. ···• 7) 

Control -t---tX>-+-<o>-­
Slgnal 

I 
1-29 



•DESCRIPTION FOR MECHANISM 

eAddress Decoder 

8 address lines are decoded by the combination of three ADDRESS (AO, A1, A2) inputs when the ADDRESS' 

ENABLE (AE) is Low. The control memory is selected with the decoded output. All switches have corre­

sponding control memory provided with data reset for each. A "1" written into a memory cell turns the corre­

sponding crosspoint switch"ON" while a "O"·causes the cross point to turn"OFF". Since the ADDRESS LINE 

(Ln, n=O to 7) is corresponding to Analog Switch Array output. JO-LO is turned on by seleC:ting LO (AO= 

"L", A1="L", A2="L") for ADDRESS LINE, and also inpUtting "1" to DO for INPUT DATA. 

AE 
ADDRESS ADDRESS INPUT DATA MEMORY CONTENT 

MR 
A2 Al AO LINE D7 D6 D5 D4 D3 D2 DI DO Q7 Q6 Q5 Q4 Q3 Q2 QI QO 

H x x x x all x x x x x x x x L L L L L L L L 

L H x x x none x x x x x x x x NO CHANGE OF STATE 
------ ----- ------------------- -------------- --------------------------------------------------- --------------------------------------------------

L L L L L LO d7 d6 d5 d4 d3 d2 di dO d7 d6 d5 d4 d3 d2 di 

L L L L H LI 

L L L H L L2 

L L L H H LS 

L L H L L L4 

L L H L H L5 

L L H H L L6 

L L H H H L7 

X: Don't care condition 
di (i =O to 7): Data (either "1" or "0") 

•Control Memory 

1-30 

When the previous decoded output is fixed to high level, Dn (n=O to 7) the INPUT DATA is read in. 
''1" written into INPUT DATA turns the corresponding crosspoint switch "ON" while "Q" causes the crosspoint 
to turn "OFF". 
Since Control Memory provided with DATA RESET is corresponding to each switch one-to-one, it is possible to 
fix every switch to either "ON" or "OFF". 

Do 

Decoded 
Output 

MR 

l--+-...:_---1 Level 
Memory Shilt 

Circuit 

Vss System VEE System 

Switch 
Control 
Signal 

dO 



•Switch 
On chip axa Analog Switch Array is controlled by the output of the previous control memory. 

J7 J6 JS J4 J3 J2 J 1 JO 

•PACKAGE DIMENSIONS 

0.772:t0JHI 
(19.6:1:0.4) 

0.551 
(14.0) 

Transmission Gate 

48-pin QFP 

unit: inch 
(mm) I 
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•PERFORMANCE CURVES 
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•DESCRIPTION 

PF186-03 

SEA7000H 
MOS AREA IMAGE SENSOR 

e213-inch Size Solid State Imaging Device 

e244 (Horizontal) x 244 (Vertical) Photo Sensor 

Incorporated 

The SEA7000H is a MOS area image sensor designed for use with black-and-white video cameras. Imple­

mented in unique technology, the sensor features suppressed blooming and low noise. 
Because of the 2/3-inch size, the SEA7000H can be used with low-cost standard lenses. Combining it with 
a dedicated synchronization control LSI enables the user to easily build a compact video camera with high 

packaging density. 

•FEATURES 
ePhoto elements····· ·244 (horizontal) x 244 (vertical) ePeripheral circuits supported by dedicated 

eResolution · · · · · · · · · · · · ·· · ·· ·· · ··180 TV lines (horizontal) synchronization control LSI 
x 180 TV lines (vertical) eHighly resistant to vibration and shock (operable 

eLow voltage operation (7V) and low power under vibration) 
consumption (70mW) ePackage · · · · · · ·· · ·· · · · · · · · ·20-pin DIP (ceramic) with 

eBlooming suppressed by special technology optical glass 
eught-receiving area··················8.8 mm x 6.6 mm 

•BLOCK DIAGRAM 

CLH1 CLH2 HIN HS HWELL HOUT 

-l-;:::i=i======+:i=-------6v10Eo 

H1 H2 

PHOTO 
ELEMENTS 

PHOTO ELEMENT 

').' i ..C:rrij 

l i Oij ._ __ :.J 

SUB GWELL 

~---<'> VOUT 

>-----n VWELL 
V2 

V244 

VIN CLV1 CLV2 VS 

•CIRCUIT CONFIGURATION 
The SEA7000H consists of three blocks: 
photo element (photo diode cell) block, 
horizontal shift register block, and vertical 
shift register block. 
ePhoto element block 

244 selection lines V1 through V244 run 
horizontally and 244 signal lines H1 
through H244 run vertically. A photo 
element consisting of a MOS transistor 
Trij and a photo diode Dij is located 
at each crossing point. 

eHorizontal shift register block 

This block consists of 488 bit shift 
registers and MOS transistors TGi that 
are controlled with the output HGi of 
each bit as the gate signal . 

evertlcal shift register block 
The vertical shift register block consists 
of 244 bit shift registers. The output of 
each bit becomes the scanning line Vi. 
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•PIN CONFIGURATION 

SUB 1 ... 

GWELL 2 
NC 3 
NC 4 e NC 5 .... 
VIN 6 8 
CLVI 7 ::c 
CLV2 8 

VS 9 

VWELL 10 

•ABSOLUTE MAXIMUM RATINGS 

Parameter Symbol 

~~~~·~::~i:r~!~~ input) • 1 VH 
!ermoniif v0J.:ta11e 
(Vertical S .. R. input) •2 Vv 
Terminal voltage _iVideo bias) Vv10EO 
Operating temperature Topr 

Storage temperature Tstg 
Soldering temperature/time /sol 

*I : H1N, CLHI, CLH2 •2: V1N, CLVI, CLV2 

•ELECTRICAL CHARACTERISTICS. 

eRecommended Operating Conditions 

Parameter Symbol 

Horizontal Clock frequency . fctH 

Vertical clock frequency fctv 
High level input voltage VHsH,VvsH 
Low level input voltage VHSL,Vvst 
GWELL voltage VGWELL 
SUB voltage Vsue 

eOpto.electi'lcal Characteristics 

Parameter Symbol 

Saturated light quantity L .. 1 

Sensitivity s 
Horizontal resolution RH 
Vertical resolution Rv 
Power consumption p 
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•PIN DESCRIPTION 

Pin No. Terminal Function 

1 SUB Board voltage 

2 GWELL Well voltage 

6 VIN Vertical S. R. input 
20 CLHI 7 CLVl Vertical S. R. clock 1 
19 CLH2 8 CLV2 Vertical S. R. clock 2 
18 HIN 9 vs Vertical S. R. source 
17 HS 10 VWELL Ground voltage (V) 
16 NC 12 VOUT Shift register output . 
15 HWELL 13 VIDEO Video output 
14 HOUT 
13 VIDEO 
12 VOUT 

14 HOUT Horizontal S. R. output 

15 HWELL Ground voltage (H) 

17 HS Horizontal S.R. source 
11 NC 

18 HIN Horizontal S. R. input 

19 CLH2 Horizontal S.R. c!ock 2 

20 CLHl Horizontal S.R. clock 1 
3,4,5, NC No connection 11, 16 

(VWELL=HWELL=OV, Ta=25'C) 

Ratings Unit 

-0.Sto 10 v 
-0.3tol0 v 
-0.3to 10 v 
- 10to60 ·c 
- 20to80 ·c 

260'C, !Os (lead only) -

(VWELL=HWELL=OV, Ta=25'C) 

Conditions Min Typ Max Unit 

VHsH=7V - 4.625 - MHz 

VvsH =7V - 7.8 - kHz 
- 7 - v 
- 0 - v 
- 0.8 - v 
- 7 - v 

(VWELL=HWELL=OV, Ta=25'C) 

Conditions Min Ty.p Max Unit 

Vv10Eo=S.OV - 0.33 - lx·sec 

Vv10Eo = 3. OV - 0.15 - µA/Ix 
- 180 - TVline 
- 180 - TVline 

FCLH=4.625MHz, V•s•=VV1J1=7V - 70 - mW 



eTiming Chart 

--m-infU'ln( 
l<ffiJI I I I 

VIN 

CLVI 

CLV2 

___________________ __JL__ 

VIDEO\r 
EVEN LJ 

VIN 

CLVI 

CLV2 

HIN 

CLHI 

' 

~-·~-~-----_Jl__JL__Jl_ 
___ JL_JL __ JL __ r_:: ~:' 

h•~~·~·~~LJLJLJ•LJ~<LJ•,~~·~~·~·-.. --~ 

I 1@1 
---~,---i.__ __ _ 

---LJL____Jl__/l__ 

____ JL__Jl__JL_JL_ 

Vertical drive pulse 

I H : 13.55'µ5 
lt1s: 0.218µ5 -----VH$t4 

CLH2 ----- VHSL 

Horizontal drive pulse 

•PACKAGE rnMENSIONS 

20-pin DIP (ceramic) 

unit : inch 
(mm) I 
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•EXAMPLE OF APPLICATION (Peripheral Qrcult Configuration) 

Image 
Sensor 

SEA7000H 

Clock pulse 

Sens. Orv. & 
Sync. 
Generator 

D 

Pre.Amp 

Sampling pulse 

Clamp pulse 

Blanking pulse 

* 
Composite sync. 

X'tal (fo=9.2517MHz) 

7V, (9V) 

Sampling & 
Integration 
Circuits 

Process Amp. 
r. White & Black 
clip, Blanking 
mixer, etc. 

L. P. F. 

Main Amp. 

NTSC. 
'---------- Composite 

video signal 

Video Camera Block Diagram 

*!Sync. control LSI (flat plaatlc package) is available as a system support IC. (SED3081F2T) 

[Precaution to handle] 

1. The image sensor SEA7000H is a MOS LSI, so protect It against electrostatic breakdown. Never touch the sensor with­

out grounding your body and the tools. Connect a resistance of about 1MO between the body and GND in series to 

ensure saf~. 

2. Do not touch the glass surface of the device. Wipe the surface, if soiled, with a clean applicator. 

3. Take care not to drop the device, which has a glass cap. 
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PF340-02 

SEA7010H 
MOS AREA IMAGE SENSOR 

e 8 mm Size Solid State Imaging Device 

e244 (Horizontal) X 244 (Vertical) Photo Sensor 

Incorporated 

•DESCRIPTION 
The SEA7010H is a MOS area image sensor designed for use with black-and-white video cameras. Imple­

mented in unique technology, the sensor features suppressed blooming and low noise. 

Because of its Bmm size, the SEA7010H can be used with low-cost standard lenses. Combining it with a 
dedicated synchronization control LSI enables the user to easily build a compact video camera with high 

packaging density. 

•FEATURES 
ePhoto elements ...... 244 (horizontal) x 244 (vertical) ePeripheral circuits supported by dedicated 
eResolution ...................... 180 TV lines (horizontal) synchronization control LSI 

x 180 TV lines (vertical) eHighly resistant to vibration and shock (operable 

eLow voltage operation (7V) and low power 
consumption (50mW) 

•Blooming suppressed by special technology 
eught-receiving area·· 8 mm Size (5.3 mm x 4.0 mm) 

•BLOCK DIAGRAM 

CLH1 CLH2 HIN HS HWELL HOUT 

~-----<"> VOUT 

Hl H2 H244 

PHOTO 
ELEMENTS 

PHOTO ELEMENT 

: • Tri1 :~: 
l __ j Oij 

SUB GWELL HSWL 

Vl 

f-----{) VWELL 
V2 

V244 

VIN CLV1 CLV2 VS 

under vibration) 
ePackage ........ · 20-pin Shrink DIP (ceramic) with 

optical glass 

•CIRCUIT CONFIGURATION 
The SEA7010H consists of three blocks : 
photo element (photo diode cell) block, 

horizontal shift register block, and vertical 
shift register block. 

ePhoto element block 

244 selection lines Vl through V244 run 
horizontally and 244 signal lines Hl 
through H244 run vertically. A photo 

element consisting of a MOS transistor 
Trij and a photo diode Dij is located 

at each crossing point. 
eHorizontal shift register block 

This block consists of 488 bit shift 

registers and MOS transistors TGi that 
are controlled with the output HGi of 

each bit as the gate signal. 
evertical shift register block 

The vertical shift register block consists 
of 244 bit shift registers. The output of 
each bit becomes the scanning line Vj. 
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•PIN CONFIGURATION 

SUB 1 ... 

GWELL 2 
HSWL 3 
NC 4 CJ) 

"' NC 5 
)> 

" 0 

VIN 6 0 
CLVI 7 

:i: 

CLV2 8 

VS 9 

VWELL 10 

•ABSOLUTE MAXIMUM RATINGS 

Parameter Symbol 

(H~ri~~~~f'~;'~~ input) * 1 VH 
:i:erm1na) · v0J.:ta11e 
(Vertical S. R. input) * 2 Vv 

Terminal voltage (Video bias) Vv1orn 

Operating temperature Topr 

Storage temperature Tstg 

Soldering temperature/time Tsol 

*I: H1N, CLHI, CLH2 *2: V1N, CLVI, CLV2 

•ELECTRICAL CHARACTERISTICS 

eRecomlT'anded Operating Conditions 

Parameter Symbol 

H.orizontal clock frequency fcLH 

Vertical clock. frequency fcLV 

High level input voltage VHsH,VvsH 

Low level input voltage VHsL,VvsL 

GWELL voltage VGWELL 

SUB voltage Vsue 

Reset high level input voltage VHwL 
Reset low level input voltage VLwL 

eopto-electrical Characteristics. 

Parameter Symbol 

Saturated light quantity Ls at 

Sensitivity s 
Horizontal resolution RH 

Vertical resolution Rv 

Power consumption p 
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•PIN .DESCRIPTION 

Pin No. Terminal Function 

1 SUB Board voltage 

2 GWELL Well voltage 

3 HSWL Reset pulse voltage 

20 CLHl 6 VIN Vertical S.R. input 

19 CLH2 7 CLVl Vertical S.R. clock 1 

18 HIN 8 CLV2 Vertical S.R. clock 2 

17 HS 

16 NC 

15 HWELL 

14 HOUT 

13 VIDEO 

9 vs Vertical S.R. source 

10 VWELL Ground voltage (V) 

12 VOUT Shift register output 

13 VIDEO Video output 

14 HOUT Horizontal S.R. output 

15 HWELL Reset pulse voltage 
12 VOUT 17 HS Horizontal S. R. source 
11 NC 18 HIN Horizontal S.R. input 

19 CLH2 Horizontal S.R. clock 2 

20 CLHl Horizontal S.R. clock 1 
4. 5 NC No connection 11. 16 

(VWELL = HWELL = OV, Ta= 25'C) 

Ratings Unit 

-0.3to 10 v 
-0.3to 10 v 
-0.3to 10 v 
- 10to60 ·c 
- 20to80 ·c 

--
260'C, 1 Os (lead only) -

(VWELL=HWELL=OV, Ta=25'C) 

Conditions Min Typ Max Unit 

VHsH=7V - 4.625 - MHz 

VvsH =7V - 7.8 - kHz 

6.~ 7 7.5 v 
0 0 0.1 v 

0.6 0.8 I. 0 v 
Vsue;;;;VHsH. VvsH 6.5 7 7.5 v 

0.65 - 0.75 v 
0 - 0.05 v 

(VWELL=HWELL=OV, Ta=25'C) 

Conditions Min Typ Max Unit 

Vv10EO = 3. OV - 0.9 - lx•sec 

Vv1orn = 3. OV - 40 - nA/lx 
- 180 - TVline 

- 180 - TVline 

Fc1H = 4 .625MHz, v,,, = VvsH=- 7V - - 50 mW 



eTiming Chart 

VIN 

CLVI 

CLV2 

VIDEO\( 
EVEN LJ 

VIN 

CLVI 

CLV2 

____ JL__jl__JL__J_-_-~ ~::~ 

----l__IL__/l___JL_ 

____ .fL______fl____ 

Vertical drive pulse 

VIDEO 

HIN -+--~L------{J'------t------1L_--~--7f-----t-
41hs 

HIN~ 
CLHI~ 

n n n n n n n··-----v ... sH 
CLH2 ......JL-JL.......IL.....JL......JL.......IL-1L-----VHSL 

1 H : 63.556µs 
I tis: 0.216µs 

Horizontal drive pulse 
----------· ----------

•PACKAGE DIMENSIONS 
·------------

----

i 

I 

_J 

I ffi2Q 0 700 (1778) 20-pin Shrink DIP (ceramic) 

I 

N 

"' 0 

0.500 (12.7) 
0.410 (10.5) 

0.380 (9.7) 

,--- --.., 
I I 
I I 

: SEA 7010H: 
I I 
I I L _______ J 

0 

~~cwmmfi 
0 LJ 

0.070±0.019 
(!.778±0.5) unit : inch 

(mm) 
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•EXAMPLE OF APPLICATION (Peripheral Circuit Configuration) 

Image 
Sensor 

SEA7010H 

Clock pulse 

Sens. Orv. & 
Sync. 
Generator 

0 

Pre. Amp 

Sampling pulse 

Clamp pulse 

Blanking pulse 

* 
Composite sync. 

X'tal (fo;9.2517MHz) or VFO 

Regulator 7V, (9V) 

12V 

Sampling & 
Integration 
Circuits 

Process Amp. 
r. White & Black 
clip, Blanking 
mixer, etc. 

L. P. F. 

Main Amp. 

EIA 
'---------- Composite 

video signal 

Video Camera Block Diagram 

* Sync. control LSI (flat plastic package) is available as a system support IC. (SED3081F2T) 

[Precaution to handle] 
1. The image sensor SEA7010H is a MOS LSI, so protect it against electrostatic breakdown. Never touch the sensor with­

out grounding your body and the tools. Connect a resistance of about 1Mn between the body and GND in series to 

ensure safety. 

2. Do not touch the glass surface of the device. Wipe the surface, if soiled, with a clean applicator. 

3. Take care not to drop the device, which has a glass cap. 
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PF187-03 

SEA7100H 
MOS AREA IMAGE SENSOR 

eHigh Resolution 
e384 (Horizontal) X 485 (Vertical) Photo 

Sensors Incorporated 
e213-inch Size Solid State Imaging 

Device 
•DESCRIPTION 

The SEA7100H is a high-density MOS area image sensor designed for use with black-and-white video 
cameras. Implemented in unique technology, the sensor features suppressed blooming and low noise. 

Because of the 2/3-inch size, the SEA7100H can be used with low-cost standard lenses. Combining it with 
a dedicated synchronization control LSI enables the user to easily build a compact video camera with high 

packaging density. 

•FEATURES 
ePhoto elements························ 384(horizontal) x 485(vertical) 

eResolution· · · · · · · · · · · · · · ·450TV lines(horizontall x 350 TV( vertical) 

ePhoto elements arranged in a checkered pattern, and two-
line simultaneous reading which permits photo element inter­
polation 

eLow voltage operation (7V) and low power consumption (70mW) 
eBlooming suppressed by special technology 
elight-receiving area···································· 8.8mm x 6.6mm 

ePeripheral circuits supported by dedicated synchronization 
control LSI 

eHighly resistant to vibration and shock (operable under vibration) 
ePackage·····················20-pin DIP(ceramic) with optical glass 

•BLOCK DIAGRAM 

CLH2 HS 
HIN CLH I HOUT 

PHOTO ELEMENTS 

(186240 ELEMENTS) 

~ft)1urTri1 
~Tn~' _ _l _ _ _: PDi1 

, I I 

' I ' 
' I ' 

VIDEO! 
HWELL VIDE02 CLV4 

V484 

V2 

VI 

SUB GWELL CLV3 CLVl V1N FEVEN VWELL 
CLV2 FOOD VS 

•CIRCUIT CONFIGURATION 
The SEA 71 OOH consists of three 

blocks : photo element (photo diode 
cell) block, horizontal shift register 
block, and vertical shift register block 
(including the interlace). 
ePhoto element block 
Photo elements are arranged in a 
checkered pattern : [384 elements 
horizontal] x [485 elements vertical] 
= [186240 elements). 485 selection 
lines VI through V485 run horizontally 
and 384 x 2signal lines H1 through 
H384 (pair lines) run vertically. A photo 
element consisting of a MOS tran­
sistor Trij and a photo diode Dij 

is located at each crossing point. 

eHorizontal shift register block 
This block consists of 768 bit shift 
registers and MOS transistors TGi that 
are controlled with the output HGi of 
each bit as the gate signal. 
evertical shift registers 
485 shift registers are provided. Output 
VGj of each bit is supplied to the 

interlace part. 
e1nterlace 
This part receives vertical shift register 
output VGj, and converts it for inter­
lacing. This output is scanning line 
Vj. 
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•PIN CONFIGURATION •PIN DESCRIPTION 

Pin NO. Pin name Function 

I SUB Board voltage 

2 GWELL Well voltage 
t--- --

3 CLV3 l.L. CLOCK 3 

4 CLV2 Vertical S.R. clock 2 

5 CLVI Vertical S.R. clock I 

6 V1N Vertical S.R. input 

7 FODD l.L. clock (odd field signal) 

8 FEVEN l.L. clock (even field signal) 

9 VS Vertical S.R. source 

10 VWELL Ground voltage (V) 

11 CLV4 l.L. clock 4 

12 NC No connection 

13 VJDE02 Video output 2 

14 VIDEO! Video output I --
15 HWELL Ground voltage (H) 

16 HOUT Horizontal S.R. output 

17 HS Horizontal S.R. source 

18 CLHI Horizontal S.R. clock I 

19 CLH2 Horizontal S.R. clock 2 

20 HIN Horizontal S.R. input 

•ABSOLUTE MAXIMUM RATINGS 
(VWELL=HWELL=OV, Ta=25°C) 

Parameter Symbol Ratings Unit 

Terminal voltage (Video b~~--v1_0_•_0_+-__________ -_0_._3_t_o_1_0 __________ , ___ v _ __, 
Operating temperature T opr - 10 to 60 ·c 
Storage temperature Tstg - 20 to 80 ·c ------ ----r---
Soldering temperature/time Tsol 260"C, 10s (lead only) 

*I : H1N. CLH!, CLH2 * 2: V1N. CLVI, CLV2 

•ELECTRICAL CHARACTERISTICS 

eRecommended Operating Conditions 

Parameter Symbol 

Horizontal clock frequency fcLH 

Vertical clock frequency fcLV 

High level input voltage VHsH,VvsH 

Low level input voltage VHSL,VvsL 

GWELL voltage VawELL 

SUB voltage Vsus 

eOpto-electrical Characteristics 

Parameter I Symbol 

Saturated light quantity Ls at 

Sensitivity s 
Horizontal resolution Rtt 

Vertical resolution Rv 

Power consumption p 
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(VWELL=HWELL=OV, Ta=25°C) 

Conditions Min Typ Ma~ I Unit j 

VHsH=7V - 7 .16 - M~ 
~-

VvsH = 7V - 15.74 - kHz 
--

- 7 - v 
- 0 -- v 
-· 0.8 - v 
- 7 - v 

---

(VWELL = HWELL = OV, Ta= 25"C) 
--, ----,-----~· 

Unit Conditions Min Typ Max 
-----j 

Vv1orn = 3. OV - I. 3 - lx·sec 
-;.---1 

Vv1orn= 3.0V - 15 - nA/lx 

- 450 -
---j------j 

TVline 

-- 350 - TVli~-;-1 
FcLH=4.625MHz, VHsH=VvsH=7V J 

-
- 70 - mW 

-~ 



eTiming Chart 

VIDEO 
ODD 

CLVl 

CLV2 

CLV3 

CLV4 

FOOD _________ __J 

FE VEN 

VIDEO 
EVEN 

CLVl 

CLV2 

CLV3 

CLV4 

FOOD 

FEVEN _________ __J 

Vertical drive pulse 

HIN~~-· 
CLHI~ 
CLH2 LI1SlS1_fl_fl_flJT ::~::~ 

I H : 63.556µ5 
1th: 139.68ns 

Horizontal drive pulse 

•PACKAGE DIMENSIONS 

l,OQ±O.DI 

(25.40*°"~) 

Light-receiving area 

2 

~ i~ ~ ~ 
-:!10o ; ! ~; 
;; 

o.s9±0.012 
(22.65*0.3 ) .[ 

20-pin DIP (ceramic) 

unit : inch 
(mm) 

I 
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•EXAMPLE OF APPLICATION (Peripheral Circuit Configuration) 

Image 
Sensor 

SEA7100H 

Sampling 

Sampling 

Clock pulse Sampling 
~--'--"-------,pulse 

Sens. Orv. & 
Sync. 
Generator 

0 
* 

1-----~ 

Clamp pulse 

Blanking pulse 

Composite sync. 

X'tal (fo= 14,318MHz) 

7V, (9V) 

~ 

Delay Line 

Process Amp. 
r. White & Black 
clip, Blanking 
mixer, etc. 

L. P. F. 

Main Amp. 

NTSC. 
'---------+ Composite 

video signal 

I 12V 

Video Camera Block Diagram 

* Sync. control LSI (flat plastic package) is available as a system support IC. (SED3181F3A) 

[Precaution to handle] 

1. The image sensor SEA7100H is a MOS LSI, so protect it against electrostatic breakdown. Never touch the sensor with­

out grounding your body and the tools. Connect a resistance of about 1MO between the body and GND in series to 

ensure safety. 

2. Do not touch the glass surface of the device. Wipe the surface, if soiled, with a clean applicator. 

3. Take care not to drop the device, which has a glass cap. 
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PF354-01 

SEA7521H 

•DESCRIPTION 

CCD LINE SENSOR 

e2,048 Bits Photo-element 

e14µm Pitch 

The SEA7521H is a 2,048 bits CCD line sensor which has a CCD analog shift register for reading image 

signals. It is possible to read a manuscript of 84 size (36.4cm x 25.8cml by 8 line/mm. 

The SEA7521H is appropriate for facsimile, image scanner and industrial measurement/control systein 

applications. 

•FEATURES 

ePhoto element · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 2,048 bits 

eElement pitch · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·14µm 

eoata transmit frequency ···························1 MHz (Typ) 

esaturation voltage ········· ························1.0 V (Typ) 

esaturated exposure value ························1.0 lx·sec (Typ) 

ePhoto response··· .. ··································1.0V/lx·sec (Typ) 

elmprovement of blue response by using PIN photo diodes 

eElements exclusive to black level are incorporated 

esample-hold circuits are incorporated for output signal 

e2 phases clock for CCD analog shift register 

esingle power supply ······························12V 

ePackage······················· .. ············· .. ········22-pin DIP (CERDIP) with optical glass 

•BLOCK DIAGRAM 

SS RG OD ¢2 IG 

CCO Analog Shift-register 

CCD Analog Shift-register 52047 52048 

OS SP ¢1 TG 
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•PIN CONFIGURATION 

OS 22 NC 

SS 21 
NC 3 
SP 4 V> NC 

NC 5 
,., 

NC )> 

SS 6 
..., 

SS "' SS 7 I\) 
SS 

NC 8 i NC 

¢1 9 ¢2 
IS . 10 IG 
TG 11 12 NC 

2048 

•ABSOLUTE MAXIMUM RATINGS 

Parameter Symbol 

¢1, ¢2 v. 
TG Vra 

RG VRG 
Terminal 

SP Vsp 
voltage 

OD Voo 

IG Via 

IS Vis 

Operation temperature Tapr 

Storage temperature Tstg 

Soldering temperature/time Tsai 

•ELECTRICAL CHARACTERISTICS 

•Recommended Operating Conditions 

Parameter Symbol 

Transfer clock High level V¢H 

voltage Low level V;L 

Transfer gate High level VraH 
voltage Low level VmL 

Reset gate High level VRaH 
voltage Low level VRGL 

Sample-hold High level VsPH 
gate voltage Low level VsPL 

Output Tr. drain voltage Voo 

Input gate voltage Via 

Input source voltage Vis 

•PIN DESCRIPTION 

Pin No. Pin Name Function 
1 OS Source of output transistor 
2 SS Substrate (GND) 
3 NC non-connection 
4 SP Sample-hold 
5 NC non-connection 
6 SS Substrate (GND) 
7 SS Substrate (GND) 
8 NC non-connection 
9 ¢1 Clock (first phase) 
10 IS Input source (for testing) 
11 TG Transfer gate 
12 NC non-connection 
13 IG Input gate (for testing) 
14 ¢2 Clock (second phase) 
15 NC non-connection 
16 SS Substrate (GND) 
17 SS Substrate (GND) 
18 NC non-connection 
19 NC non-connection 
20 OD Drain of output transistor 
21 RG Reset gate 
22 NC non-connection 

(The NC should be connected to the SS) 

(Vss=OV) 

Ratings Unit 

-0.3 to 15 v 

-25 to 60 oc 
-40 to 100 oc 

260°C, 10s (at lead) -

(Vss=OV, Ta =25°C) 

Conditions Min Typ Max Unit 

11 12 13 v 
0 0.5 0.8 v 
11 12 13 v 
0 0.5 0.8 v 
11 12 13 v 
0 0.5 0.8 v 
11 12 13 v 
0 0.5 0.8 v 

11.5 12 13 v 
0 0 1 v 
11 12 13 v 

Note; The SP should be connected to the OD when the sample-hold function is not used. 
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eClock Characteristics (Ta=25'C) 

Parameter Symbol Conditions Min Typ Max Unit 

r-Transfer clock frequency --1 ___ f_0 ----+----------------+-------_,_ __ 0_
1
. 5--+-----1---MM_HH_zz----l 

Reset gate clock frequency fRG - -
--r--------

1 n put capacity of ¢1/¢2 C0 - 950 - pF 
----+------+-------------+-----+------+----+------i 

Input capacity of TG CTG - 150 - pF 
r-;-~put--;;;;-pacity ~fRG----r-----C-R_G_-t-_ - 10 - pF 
f----------------+----------t------------·-----+-----+------+----+------i 

Input capacity of SP Csp - 10 - pF 

eopto-electrical Characteristics 
(V 0 =VTG=VRG=Vsp=Vo0 =V1s=12V, V1G=OV, f 0 =0.5MHz, Optical accumulation time=lOms, 

A light source of 2, 856K colour temperature, Ta =25'C) 

Parameter Symbol Conditions Min Typ Max Unit 

Photo response R - 0.8 I. 0 I. 3 V/lx·sec 

Unequalness of photo response PRNU* 1 50% of SE - - ±10 % 

Unequalness of adjacent-photo response PRNUN*2 - - - ±4 % 

Saturated output voltage VsAT - 0.8 I. 0 - v 

Saturated exposure value SE - - I. 0 - lx•sec 

Dark output voltage VoRK - - I. 1 5.0 mV 

DC power consumption PD Voo= 13V - 20 40 mW 

Total transfer efficiency TTE - 0. 92 0.95 - -

Output impedance Zo - - 0.9 I. 5 k!l 

Dynamic range DR VsArlVoRK - 600 - -
- -

•1 PRNU=_yvv x 100 [%] •2 PRNUN= VVV x 100 [%] 

V: Average output voltage of all photo-elements 
V: Output voltage of each photo-element 

V: Average output voltage of adjacent 32 photo-elements 
V: Output voltage of each adjacent 32 photo elements 

•TIMING CHART 

TG 

01 

RG 

OSI 

t1NT (Optical accumulation time) 

JUl..fU1SL 
1.039 1040 104: :N~ 

l..I1..n.I1S1.F 

JULJUUUUlJUUl 
~*~~ 0102D3D405D6D70809 Dl0011012DIJDllB182Bl 848586Dl5Dl0017018Dl9D"D21011D1701'0. ~ 

' ' ' 
SP --''-fLJL.JlU~lUL~UlULJUULJUIJ~IULJULJLJUILJLJUIJLIUlJU'ULJ~·,ULJL ~ 

' ' : : os2--t-+-r1+1+1~11-+1+1~1-11-+1+1""'-rl+i-J....i1-+i+1 ~1-1r++1 ~1,.......,+1 +1 ~11-+1+1+1~ • 

~ 
k Dummy output 

(DI to 014) 

l 
l 

1 Black ref. 1 
• output t 

~E(Bl to 86}!'IE 
Dummy output 

(015 to D26) 

Output duration of 1 line 

l 
l 

>IE 

' 
' 

l ' 

: Dummy: 
Effective output :.l.Eutput>1 

(SI to S2, 048) (015 to 026): 

' 

081: Output signal if the sample-hold function is not used. 
082: Output signal if the sample-hold function is used. 

The transfer clock (¢11¢2) should be given 1,042 times and more. 
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•PACKAGE DIMENSIONS 

1.638±0.016 
i----------(4t.6±0.4)-------

l-----l.220 (31.0)-----1 

f----- 1.129 (14µmX2,048) -
(28.672(14µm X2,048)) 

_ fl. \ Photo 
~0.110 (2.8) Chip elements 

--+t--'- 0.046 0.045--~+--1-
(1.178) (1.150) 

~.._ _ __..._0.209±0012 
(5.3±03) 

[Precaution to handle] 

0.470±0020 
(11.94±05) 

22-pin DIP (CERDIP) 

unit : inch 
(mm) 

1 . Handle the CCD line sensor carefully against electro-statics. Though SEA7521H is of such design as to be protected from 
electro-statics, some careless handling may cause the damage. 

2 . Wipe off the smear on the front glass with alcohol or the like. Otherwise, it will appear as a dark spot. 
3 . Use a visible radiation as the light incident to the device. Otherwise, the performance may not sometimes satisfy the 

specified characteristics. 
4. Don't apply strong shocks to the device, which may cause the damage on the glass or other parts. 
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PF355-01 

SEA7551H 
CCD LINE SENSOR 

es,OOO Bits Photo-element 

e1µm Pitch 

•DESCRIPTION 
The SEA7551H is a 5,000 bits CCD line sensor which has a CCD analog shift register for reading image 

signals. It is possible to read a manuscript of A3 size (29.6cm X42cm) by 16 line/mm. 

The SEA7551H is appropriate for image scanners, degital copy, and industrial measurement/control systems 

applications. 

•FEATURES 
ePhoto element ....................................... 5,000 bits 

eElement pitch ....................................... 7 µm 

eoata transmit frequency·· ......................... 0.5MHz (Typ) 

esaturation voltage ................................. 0.6V (Typ) 

esaturated exposure value ........................ 2.0lx·sec (Typ) 

ePhoto response ....................................... 0.3V/lx·sec (Typ) 

e1mprovement of blue response by using PIN photo diodes 

eThe signal output circuit has 2 step amplifiers, and it is enough output drive capability. 

e The compensational output circuit is builded in, and it is easy to eliminate reset noise. 

e2 phases clock for CCD analog shift register 
esingle power supply .............................. 12V 

ePackage· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 22-pin DIP (Ceramic) with optical glass 

•BLOCK DIAGRAM 

RG ¢IL cs 00 IGl IG2 SS ¢28 ¢18 TG 

CCD Analog shift·register 

OS ¢2A ¢1A 
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•PIN CONFIGURATION 

SS 22 RG 

OS 21 ¢1L 

NC cs 
¢2L U> OD 

NC 
,.,, 

NC )> 

IG3 
..... 

IGl (.11 

IS 
(.11 

IG2 ..... 
SS :r: SS 

¢2A ¢28 

¢1A 10 ¢18 

OD 11 12 TG 

5000 

•ABSOLUTE MAXIMUM RATINGS 

Parameter Symbol 

V ¢IA, V ¢18, 
Transfer clock voltage V ¢IL, V ¢2A, 

V o2B, V ¢2L 

Transfer gate voltage VTG 

Reset gate voltage VRG 

Output tr. drain voltage Yoo 

Input gate voltage V1G1,V1G2. V1G3 

Input source voltage Vis 

Operation temperature Topr 

Storage temperature Tstg 

Soldering temperature/time Tsol 

•ELECTRICAL CHARACTERISTICS 

•Recommended Operating Conditions 

Parameter Symbol 

V¢1A, V¢1B, 

Transfer clock 
High level V ¢IL, V ¢2A, 

V ¢>28, V ¢2L 

voltage V¢1A, V¢1B. 
Low level V ¢IL, V ¢2A, 

V¢2B, V¢2L 

Transfer gate High level VTGH 

voltage Low level VTGL 

Reset gate High level VRGH 

voltage Low level VRGL 

Output Tr. drain voltage Yoo 

Input gate voltage V1G1. V1G2. V1G3 

Input source voltage Vis 
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•PIN DEScRtPTION 

Pin No. Pin Name Function 
1 SS Substrate (GND) 
2 OS Source of output transistor 
3 NC No Connection 
4 ¢2L Last gate clock (second phase) 
5 NC No Connection 
6 IG3 Input gate 3 (for testing) 
7 IS Input source (for testing) 
8 SS Substrate (GND) 
9 ¢2A Clock (second phase) 
10 ¢1A Clock (first phase) 
11 

· .. 
OD Drain of output transistor 

12 TG Transfer gate 
13 ¢18 Clock (first phase) 
14 ¢28 Clock (second phase) 
15 SS Substrate (GND) 
16 IG2 Input gate 2 (for testing) 
17 IGI Input gate 1 (for testing) 
18 NC No Connection 
19 OD Drain of output transistor 
20 cs Source of compensational output transistor 
21 ¢1L Last gate clock (first phase) 
22 RG Reset Gate 

(The NC should be connected to the SS) 

(Vss=OV) 

Ratings Unit 

-0.3 to 15 v 

-25 to 60 oc 
-40 to 100 oc 

260°C, 1 Os (at lead) -

(Vss=OV, Ta.=25°C) 

Conditions Min Typ Max Unit 

11 12 13 v 

0 0.5 0.8 v 

11 12 13 v 
0 0.5 0.8 v 
11 12 13 v 
0 0.5 0.8 v 

11.5 12 13 v 
0 0 1 v 
11 12 13 v 



•Clock Characteristics (Ta=25°C) 

Parameter Symbol Conditions Min Typ Max Unit 

Transfer clock frequency f. - 0.5 - MHz 

Reset gate clock frequency fRG - 1 - MHz 

Input capacity of ¢1A. ¢1A. ¢rn, ¢is C¢A,B - 600 - pF 

Input capacity of ¢1L, ¢2L CoL - 20 - pF 

Input capacity of TG Cm - 150 - pF 

Input capacity of RG CRG - 20 - pF 

eopto-electrical Characteristics 
(V0 =Vra=VRa=12V pulse drive, Voo=V1s=12V, V1a=OV, f 0 =0.5MHz, Optical accumulation time=tOms. 

A light source of 2, 856K colour temperature, Ta= 25'C) 

Parameter Symbol Conditions Min Typ Max Unit 

Photo response R - 0. 27 0.3 - V/lx·sec 

Unequalness of photo response PRNU* 1 50% of SE 

Saturated output voltage VsAT -

Saturated exposure value SE -

Dark output voltage VoRK -

DC power consumption PD Voo= 13V 

Total transfer efficiency TTE -

Output impedance Zo -
Dynamic range DR VsArlVoRK 
Output voltage-Com~nsational output voltage /Vos-Vcsl -

•1 PRNU= v~v xtoo [%] 

V: Average output voltage of all photo-elements 
V: Output voltage of each photo-element 

•TIMING CHART 

-

0.55 

1.5 
-

-

0.90 

-
-

-

- ±10 % 

0.6 - v 
2.0 - lx·sec 

1. 2 8 mV 

30 40 mW 

0. 95 - -

1 2 kQ 

500 - -

- 300 mV 

--------------t1NT (Optical accumulation time)----------------<1 

_si~~- -~~n_ TG 

¢1, ¢1L~--~-- ____ JLJLJLJl_J 

RS 

OS 

cs 

Jl_JUWLJLJWL ____ _ 

2516 2517 2518 

----ULJlSLfl_ 

_____ .JLJWLJLJUWUL 
I I $ S I I 

~------~3!~32~Slr(2r(31\S41\S5r(61\S71\ 4999~00~33~34~ 
I L-1 u:u LJ LJ LJ LJ u LJ L J LJ!U L-J - - ! 
: 1 -- -- I I 
I I I I 
I I I I 

~-----~-----~ 
I I I 
I I I 

: Dummy output • 1 • Effective output •: ~ummy output l 
(D 1 to D32) I (S 1 to 55000) I (033 to D36) : 

Output duration of 1 line 

The transfer clock ( ¢ 1, ¢2) should be given 2, 518 times and more. 
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•PACKAGE DIMENSIONS 

22 

~ lllll 

( :nm 
1 

[Precaution to handle] 

1.772±0.018 (45.Q±0.45) 

1.457 (37.0) 
1.378 (35.0) 

...l. 

~~ 
Chip 

P0.10x0.394=1 ±o.ooa 
(P2.54x10~25.4'°·') 

~ 

lIIlI J. 
Jlll1l -'.J 

)1 

Glass 

;;; 
.::: 
~---r 1 ~ij' 
t g~ 
1~ 

22-pin DIP (Ceramic) 

0.010±0.002 
(0.25 ±0.05) 

unit : inch 
(mm) 

1 . Handle the CCD line sensor carefully against electro-statics. Though SEA7551H is of such design as to be protected from 
electro-statics, some careless handling may cause the damage. 

2. Wipe off the smear on the front glass with alcohol or the like. Otherwise, it will appear as a dark spot. 
3 . Use a visible radiation as the light incident to the device. Otherwise, the performance may not sometimes satisfy the 

specified characteristics. 
4. Don't apply strong shocks to the device, which may cause the damage on the glass or other parts. 

1-52 



s~=·~~ 
SYSTEMS 

S-MOS SYSTEMS, INC. 

A Seiko Epson Affiliate 

Main Office 

2460 North First Street 

San Jose, California 95131 

( 408) 922-0200 

Eastern Area S~s Office 

10 Burlington Mall Road 

Suite 250 

Burlington, Massachusett~ 01803 

(617) 272-3174 




