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High-Performance
CMOS Products for the
Low-Power CMOS System

S-MOS Systems offers the best of both worlds: American product direction and engineering, backed by one
of the largest and most automated all-CMOS factories in the world.

S-MOS was formed in 1983 to provide American and Canadian companies with the dedicated, localized
service that would match such exceptional manufacturing capability.

As aresult, S-MOS provides advanced CMOS products at competitive prices, and customers are supported
by a cooperative long-term relationship that ensures satisfaction.

With S-MOS, you can take advantage of the high performance and low power requirements that make
CMOS LSl and VLSI products so desirable. As CMOS specialists, we deliver high-quality single-chip microcom-
puters, peripherals, RAMs, ROMs, interface circuits, gate arrays, standard cell and compiled cell products.

Our manufacturing affiliate, Seiko Epson Corp., is one of the world’s most advanced CMOS IC manufac-
turers. With 17 years of CMOS experience, Seiko Epson Corp. is part of the Seiko Group, famous for Seiko and
Epson products. '

Use of automated wafer fabrication and robotic manufacturing techniques and equipment contribute to our
consistantly high throughput, and low reject rates. Our factory is currently capable of producing 40,000 four-inch
(3 um), 20,000 five-inch (1.5 um) and 20,000 six-inch (1.2 um) wafers per month with a product reject rate of less
than .0001%.

Our rapidly evolving process technology has made S-MOS/Seiko Epson one of the most advanced
semiconductor suppliers in the world.

S-MOS also provides foundry services for OEMs and design houses. (Consult S-MOS Foundry Services
Department for details.)
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S-MOS takes a system approach to CMOS technology, providing the building blocks for a
100% CMOS system.
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1. OUTLINE OF PRODUCTS

11 Product Code

The name assigned to each product is coded to indicate its function and package type.
Example : SRM2016CO0
S RM 2016 C co
— - S-MOS SYSTEMS, INC.
Abbreviation of Function
(RM means RAM)
(Please refer to Item 1.2)
Product Number
Package Code :
: Plastic DIP
: Die Form (Chip)
: Plastic QFP
: Ceramic QFP
: CERDIP, Ceramic DIP
: Plastic SOP
: PLCC, SOJ
: Plastic PGA
: Ceramic PGA
: Plastic Shrink DIP
: Plastic Skinny DIP
: 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

<ZV0VIUVOcZIIr-rTMOO




1.2 S-MOS Product Prefix Guide

1.2.1 Standard & Semi Custom CMOS LSis for Industry

—GCate Array Series
—Standard Cell Series
I—Static RAM Random Access Memory--------------=-----o-o- SRM Series
—Mask ROM Mask Programmed Memory --------------=-----o- SMM Series
I—Single-chip Microcomputer
—Microprocessor Microcomputer, CPU & Peripheral------------------ -SMC Series
L Peripheral :
—LCD Driver
_JES;’EEIPH;:SQ?"ver EICHIIC DFIVEI-------sresememememeeresemen e SED Series
—Control LS| of Equipment
—Converter IC O R o o SCl  Series
— Telecommunication LSls ———————— Telecommunications:-----------roeseeeeeeea STC Series
—Image Sensor SONSON- - mmemmmmmmmrmmm oot SEA Series
— Hybrid IC HYBFid 1C- - oeeereee e SHB Series
—Module IC MOAUIE - rmemmemc e SEK Series
1.2.2 Standard CMOS LSI for Consumers
IC for Watch and Clock—————Time PieCe - STP Series
ESinIe—chip Microcomputer ——————MiCroComMpPULer--------«-----eeceererie SMC Series
Melody IC Melody:------neemeeemre e SVM Series
1.2.3 Custom CMOS LSI
Low Voltage Operation IC Device for Battery Operation
CMQOS Linear IC A/D - D/A Converter, PLL, VFO, SCF, etc.
High Voltage Operation IC VFD/PDP Driver etc.

High Density Mounted IC Hybrid LSI etc.



2. SPECIFICATIONS AND CHARACTERISTICS

21 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 (Vbp) 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.



2.1.2 Recommended Operating Conditions

The Recommended Operating Condltlons, such as supply voltage |nput cond|t|ons 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 EXPLANATION
Co Drain Capacitance Static capacitance between output terminal and power
) supply terminal on the oscillation circuit.
Ce Gate Capacitance Static capacitance between input terminal and power
supply terminal on the oscillation circuit.
Ci Input Capacitance Static capacitance between the input terminal and the
: power supply terminal.
Cio 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 terminal name
fmax Maximum Clock Frequency Maximum Frequency input to the IC from an external pin
feuk Clock Frequency Clock Frequency input to the IC from an external pin
fosc Oscillation Frequency Oscillation Frequency '
H High level Logical "H" level
oo (Vob) Suppl{/ Current Supply current flows mto the IC from the Vpp external
terminal -
Ibba Average Operating Current Average supply current flows into the IC from the Vop external terminal
Ibpo Operating Supply Current Voo supply current while operating
lops Standby Supply Current Voo supply current while standby
h Input Current Current which flows to the input terminal
I Input Leakage Current Leakage current which flows to the input terminal
liH High Level input Current The input current at the "H’' level input
I Low Level Input Current The input current at the "'L" level input
lo Output Current Current which flows through the output terminal
low High Level Output Current Output current when the output terminal voltage is Vou
lou . Low Level Output Current Output current when the output terminal voltage is Vou
o Output Leakage Current Leak current flowed when the power voltage is applied to
the output terminal when in the ‘off (high |mpedance)
condition
Iss (Vss) Supply Current Current flowed out of the Vss terminal
L Low Level Logical "L" level
Pp Power Dissipation Allowable consumption of the electric power
Ri Input Resistance Built-in resistance for pulling up and pulling down the
input
Ru Loading Resistance Loading resistance for the external components
Ta 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
Tsol Soldering Temperature and Soldering temperature and time

Time




2.2 Symbol Definitions (cont.)

SYMBOLS PARAMETERS EXPLANATION

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

Vi Input Voltage Voltage applied to the input terminal

Viro Input/Output Voltage Voltage applied to the I/0 terminal

ViH High Level Input Voltage Input voltage which can be judged as “H"’ level

Vi 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

Vou 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 UL” 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

trRC Read Cycle Time Time required for one read cycle

twe Write Cycle Time Time required for one write cycle

te 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

tew Pulse Width Pulse width

trP Read Pulse Width Pulse width of the read signal

twe Write Pulse Width Pulse width of the write signal

twR Write Recovery Time Same as the address hold time tan




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 > < Quality Evaluation >
Planning X
I_____,i Study of ® Test Data, Field Data and Process Capabilities are
Specifications used to compare the preliminary specs with the

manufacture user's requirements. Market potential is also checked
ﬂu at this time.
evaluation . . .
Test Sample +———————— ® The test sample is evaluated for basic design
E.S. design and capabilities and for conformance to the product
manufacture ppey—— specifications. '
U . '] . .
Enginering Sample " evaluation ® The engineering sample is evaluated for quality

assurance within the scope of the manufacturing

CS. . s
manufacture . Condltlons.

[ T.S. design and J

__.Lm ® The Production Sample is evaluated to determine
c ial Sampl evaluation if the quality level is achievable with the equipment
Decision on start available and under the existing manufacturing
f jal "
araduction conditions.

Commercial
production

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 productare 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
Thefinal inspection is performed when the product is ready to ship to reverify that the product meets our high

standards. The electrical characteristics are 100% tested, and the environmental characteristics are tested on alot
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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Cooms)

Wafer Scribe
Break

(Sampling)

Shipping

Table 3-1 Example of Shipping Inspection

O: Each lot is inspected for quality assurance.
O: Specific lot is inspected to
understand process levels.

Shipping Inspection for Pellet

No. Process

Control point

Standard condition
(method)

Electrical
characteristics (100%)

Wafer process

Determined by product type

Exposed to high temperature

with bias

2 |Resistance to heat 1 for short time
i Wire pull
3 | Bondability T Die shear strengh
4 Electrical ioti T Determined by product types
characteristics/
—55°C to 125°C (for 30 Min.
8 |Temperature cycle T at each temperature)
6 High temperature N 125°C with Max. rated

voltage applied

Wafer process/

7 | Visual inspection inspection Microscope
process
Shipping Inspection for Plastic package
Wafer process/ |Burn-in

8 |Screening Assembling Determined by product type
process
Electrical f
° characteristics (100%) T Determined by product type
10 |Visual inspection {100%) | Assembling |y, o\ checked
process
11 |Temperature cycle 1 —55°Cto 125°C (for 30

minutes at each temperature

Electrical

Wafer process/

Determined by product

12 |characteristics/ Assembling A
Visual inspection process types/visually checked
13 High temperature 125°C withMax. rated
Zh b 1 ;
with bias voltage applied
. Assembling 2 atmospheric (vapor)
14 | Pressure cooking process pressure (at 121°C)

15 Moisture resistance
(with bias)

Wafer process/
Assembling
process

85°C, 85% RH with Max.
rated voltage applied

1"



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-750B/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

Factors
associated
with
defects

Reliability
test items

Junction isolation
Passivation
Seal

Lead integrity
Solderability
Marking

O | Die bonding

High temperature
bias

High temperature
storage

@) O | Metallization

O] O
O O | Oxides

Low temperature
storage

Boil ‘
Temperature cycle O O O e O

Mechanical shock

@)
O
(@)
O
O

(OINING)
O|O|O| O | O | O | wirebonding

Salt atmosphere
Thermal shock O O @) @)

Vibration variable
frequency o o

O|0|0|0|0 O | O | O

O

O

Vibration constant -
frequency O O O

Lead integrity O
Bond strength O O O

Resistance to
solvents © ©

12



Table 3-3 Typical Conditions for Reliability Test

Test items

Test method

Purpose of test

1,000 hours

Reference L.
standard Test conditions
EIAJ-IC- .
AJOE 121 _65°C to 150°C Checks resistance to high and
Temperature cycle MIL-STD-883C 100 cycles low temperatures, and varying
1010+5 temperatures
EIAJ-IC-121
03 0°Cto 100°C Checks resistance to rapid
|
Thermal shock MIL-STD-883C 10 cycles temperature changes
1011-4
EIAJ-IC-121 rf
High temperature 15 Ta=150°C Checks resistance to heat when
storage MIL-STD-883C 1,000 hours exposed to high temperature
1008-2
g Low temperature EIAJ-IC-121 Ta=—65°C Checks resistance to cold when
= |storage 16 1,000 hours exposed to low temperature
é 3 Checks resistance to long-time
) X EIAJ-IC-121 Ta=85°C, 85% RH operation and storage in the
5 Moisture resistance 17 1,000 hours environment with high relative
= humidity
&
JIS-C7021 Checks resistance to corrosion
A-12 35°C, 5% brine through acceleration test
h . .
Salt atmosphere MIL-STD-202E spray, 48 hours with coastal environment simulated
101D atmosphere
2 atmospheric .
EIAJ-IC-121 ° Checks resistance to accelerated
Pressure cooker 18 pressures (121°C) humidity changes
96 hours
Resistance 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 . Checks resistance of printed
solvents MIL-STD-883C ':'gcrl;\jl'cr)‘ruotz;hylene marking to solvent
2015-4 ) mi
High temperature E'AJ;$'121 Ta=125°C Checks resistance to electrical
= tfa d st,fte MIL-STD-883C (steady operation) stress and thermal stress applied
8 |steady 10054 1,000 hours for extended time periods
o
3 =85° 9 . .
Moisture resistance EIAJ-IC-121 Z’aat da\?olct:a' 8435: Rl'i“ed) Checks resistance to long-time use
(with bias) 17 © ge app with high relative humidity

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

Test method
Test items Purpose of test
':::":::‘e Test conditions
EIAJ-IC-121 100 Hz to 2,000 Hz
Vibration 1 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
Vibration g(z) :z 206 hf Checks resistance to vibration
fatigue MIL-STD-883C Xy ouu;js;ac or during transportation or operation
20051 ~ran
2 EIAJ-IC-121 1,500G Checks resistance to shocks
@ | Mechanical shock 08 3 falls each applied when the product is being
= for X, Yand Z handled, transported or operated
.2
s EIAJ-IC-121 Tension 1.0 kg
5 11 10 seconds (DIP)
(5] MIL-STD-883C Tension 0.3 kg
= 2004-4 10 seconds (FP) | Checks resistance to forces to
Lead integrity which the lead is subject
EIAJ-IC-121 5 during installation or operation
11 Bend 90
MIL-STD-883C 2 cycles: 42 Alloy
2004-4
EIAJ-IC-121 .
. 02 230°C, 5 seconds .
Solderability 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 importantto 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 RMA (Returned Material Authorization) process.

14
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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 pbwer 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) ltems (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, itis important that packages be checked for quality at the solder-reflow process
before entering mass production.

16
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Time

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, should 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 (< 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 (S35°C) 6 month
25°C. 60% 2 month
After open dry-pack 30°C. 80% 12 day
35°C. 90% 3 day (72 hour)

Table 3-7 Dryout conditions for SMC

Temperature
125°C 150°C
Package type
PLASTIC QFP, SOP 5 hour 2 hour
PLASTIC PLCC 20 hour 8 hour

18




4. PACKAGE INFORMATION

Package Pin Name Package Pin Name
18pin F18-4
44pi -

8 pin s 46pf" ;44 2
14pin Cl4 46pf" F4Z ;
16pin Cl6 Gopfn 4
18pin C18 eopfn F60
, 20pin C20 pin F60-2
Plastic DIP . Plastic QFP 60pin F60-5
22pin C22 800 P
24pin Cc24 sopfn 80
28pin C28 100pfn F80-5
40pin ) lzgpf" F100-5
42pin c42 pin F128-8
144pin F144-8
160pin F160-8
Ceramic QFP 148pin L148
16pin H16 Lipi
18pin H18 e Mid
. Plastic SOP 16pin M16
CERDIP 20pfn H20 astic 24pin M24
24pin H24 24pin M24-2
28pin H28 28pin M28-2
40pin H40 64pin P64
Ceramic PGA 72pin P72
132pin P132
28pin S8 Plastic PGA 89pin G89
Plastic Shrink DIP .
64pin S64 )
28pin J28
44pi 44
PLCC P J
68pin J68
84pin J84
Plastic Skinny DIP 24pin N24
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 (01:] 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 Ja4 44-pin PLCC
F46 46-pin QFP J68 68-pin PLCC
F46-5 46-pin QFP Jg4 84-pin PLCC
38 Y3 3-pin SOT89

20
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board layouts.

NOTE : Dimensions shown in inches and are derived from their metric equivalents. Please use metric dimensions for
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0.50410016 -02015)
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NOTE : Dimensions shown in inches and are derived from their metric equivalents. Please use metric dimensions for
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NOTE : Dimensions shown in inches and are derived from their metric equivalents. Please use metric dimensions for

board layouts.
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F100-5
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0.026+0.004
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NOTE : Dimensions shown in inches and are derived from their metric equivalents. Please use metric dimensions for
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F160-8 160-pin QFP
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NOTE : Dimensions shown in inches and are derived from their metric equivalents. Please use metric dimensions for
board layouts. 31
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NOTE : Dimensions shown in inches and are derived from their metric equivalents. Please use metric dimensions for

board layouts.
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board layouts.
35



G89 89-pin PGA
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36



[J28] 04902000 28-pin PLCC [J44] 44-pin PLCC
e (12.45%010) 0.690£0.005
0.454 £0.008 | (17.5310.12)
(1153 10420)
25 19 0.654 +£0.008
o mer (16.61+020)
§-?n nnonnoe n%ﬁg
26 18
- 40 028
O H ; h
nadex ol g — —
(] ] s § §§ O | Index ] § 8 § 2
d ih| ok 444 h S5l<s
1g 0 58| 8¢ o iol B
< =l 2w 14 1] DOl 9Oin
g H sZ| sz g 1 S 3
S ™
[ i : . oZ| o
4 12 g 8
: J 60 \ p18
5 1 11 — 7 17
0.0500.004 0.030+0.002
+0.002
(()1.0257()) ?()0;38: 0.05) Q_._Q_Z_f?ﬁ_. (0.76+0.05)
/ \ b A
Y ]
3~ 2 o
. 8¢ 0.015+0004 R
< o 2~ 8o a9 - (0.38+0.10) HOLHS
§§ 0.018:+0.004 §§ §§ SHKD Siv 8"0 ﬁ'\
qol °6 0.46+0.10 BRIV ~® o 0.620£0015 90l =™
Nl Sio (0.46+0.10) o] N ‘ol 26 . N <
wol Zq ow| Km ol o2 (15.75+038) oll ol
—m -t O — ”‘ﬂ’ .
2 a8l 0.420£0015 s s i
(10.67 038)
T unit : inch unit : inch
(mm) (mm)
68-pin PLCC 84-pin PLCC
1.1900005
g
: - 1.154:+0.008
0.954 £0.008 (29.31£0.20) .
| (24.23+020) o e ——_—_r
60 44"
LOoooooaooonnonnoen. 75 ps53
61 ha3 d 1
il d b
b g g
g q ]
H 25| 8% E Index ﬂ 8% g
Index B 23| 83 84EL/‘_ h 5929
68 P ol &6 10d b 3ml 89
1401 P 3| &= q b =g 28
H o<l 9w g IR T
0 oyl oy g b =~
1] s g
b [
b g P
i p 4
i] p b
9 n27 114 b33
_ .
e e R Rl b b - 2
0.050+0.004 0.030+0.002 0.050+0004 0.030+0002
G270y ||, (0.76+005) (1.27010) 0.76+005)
4 4 1
( Lx R
=2 g s~ |28 EJ P
S35 0.018£0.004 ERE 3%l wgl 001820004 $3 88
2 3 8§ (0.460.10) SAE & gl S 8 (0.460.10) o % o
Sal S8 0.920%0015 g3l =gl | =2 =S L120z0015 Rl
- (23371038) Chali=h | (28.45+038)
unit : inch unit : inch
(mm (mm)

NOTE : Dimensions shown in inches and are derived from their metric equivalents. Please use metric dimensions for
board layouts.
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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 selectare
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
(@) 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
(@) Magnetic tape must be compatible with IBM’s magnetic tape device:
® Number of Tracks: 9
® Magnetic Recording Density: 800 BPI or 1600 BP!I
(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 last file. 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
subtracted in order from the primary value 00. The results are written in two hexadecimal digits.
® Last Record — Indicated by 00000001FF RETURN.
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40

Check Sum Caiculation * . " sy
The subtraction is made on the assumptlon that the bmary subtrac’(mg dewoe is used and borrowing is

ignored.

Example: : g ; : oo
The number of codes (10) is subtracted from the B . 0000 0000
primary value. o , —-)0001 0000
a i ‘ ‘ 1111 0000
The upper 8 bits of the location address (00) : ; (1) c1> c1> (1) gggg
is then subtracted. ) 11110000
The lower 8 bits (00), the record type (00) and 1111 0000
the code (7D) are subtracted in sequence. -)0111 1101
) 0111 0011
next the code (FE) is subtracted. A 0111 0011
- —)1111 1110
0111 0101
This procedure is repeated until the last code ] ‘ 0111 0101
is subtracted. . ) . —)0010 0000
B ) 0101 0101
The check sum will be 66. 1110 0100
-)0o111 1110

0110 0110

ROM Code Revisions

After the EPROM or magnetic tape has been submitted, ROM code revisions due to a desngn change will be
accepted before Mask manufacturing begins only. A revised EPROM or magnetic tape must be submitted
also.

100000007 DFE20C2082E2E00DSFB76F3C31D2ETESE

Record ICode ------------------------------------------------------------- Code | RETURN
mark X ; )
Record
Number | type
of codes
Location . Check

address : sum

Fig. 5-1 Data Format



5.1.2 Flow Chart of Mask ROM Development

CUSTOMER

S-MOS SYSTEMS

Project

Contact with technician
about ROM development

-

. Put the ROM code on the

media (EPROM, magnetic
tape).

. Make list of the codes
. Complete ‘Mask ROM

Order Sheet’

Checking procedure of the media

Confirm the list and the
media

Make the list and the media for
confirmation

T
I
|

y

Make the Mask

Appraisal and affirmation
of the sample

Trial Production of
ceramic sample

A
|
|
|
[

T
I
!
[
!
[
[
[
|
[
|
'l

_________________ Trial Production of
mold sample

Mass Production

Delivery of goods
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[ Development Routine l

(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.
(20 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).

(20 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.
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5.1.3 Flow Chart of Single-chip Microcomputer ROM Development

CUSTOMER S-MOS SYSTEMS
Make Source Assemble system
Program (CP/M)

r~———>""- 74 Source list

Object list

Board

[m—————————

Function
Confirmation

* ROM Data (EPROM)
* Mask Option List

[l
Data Process ]
]
i
Data Confirmation
(EPROM, list)
1
Mask Production
Sample Trial Production
Function Trial Products
(ES)
J
[
Confirmation of function
characteristics
1
Mass Production
Trial Products
I
y
l Confirmation on evaluation ]
L
Mass Production
(MP)
¥

L Delivery of goods ]




INTERFACE

CUSTOMER S-MOS SYSTEMS
Examination of Design Manual for
gate array gate array

M Cell Library )
I Start Developing }*
—-{ Logic Design} Logic Circut >| Resister
Drawing
- « Fanout Check
Logic .
Simulation + Design

NG Logic

Data

Machine Physical

onfirmatio
o

Specification

N

NET
Information

Development
Specification

Logic Simulation
Output Data

-Development
Specification,

Logic
Simu-
lation

NG TS-ES

Test «Automatic
Program| | Configura-
tion
«Automatic
wiring

Tester Designing |

System

Note (1)
OPTION

Evaluation

oK

Design Rule Check

Trial Goods
Evaluation Sheet

| Goods Delivery ™

NOTE)

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

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.

44



1988/1989 CMOS
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SRM 2114C25/L7

CMOS 4K-BIT STATIC RAM
@®Low Supply Current

@Access Time 250ns/700ns
@1,024 Words X4 Bits

HDESCRIPTION
The SRM2114C2s/.7 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 SBM2114C2s/ 7 usable for widerange of applications from
microprocessor systems to terminal devices.

The SRM2114Cy7 is a low power variation of SRM2114Cos.

WPIN CONFIGURATION
HMFEATURES o 18pin DIP
@ACCcesS time «-orrreereeeeees 250ns (Max) /700ns (Max) —
@Single power supply -+ 5V+10% 3 to 5V A6 E ; 18 g Voo
A5 1700 A7
@Low supply current =+ Standby : 0.1zA (Typ) /0.14A (Typ) n g3 16 as
Operation : 14mA (Typ),”9mA (Typ) a3 e ‘é’ 150 As
@Completely static operation A0 05 N 14]] 1/o1
@TTL compatible inputs and outputs Al E 6 g 13 102
. . - a2 07 12[ 1/03
3-state out| h wir
o p'ut with wired-OR f:apabmty . b os
@Operation with back-up batteries ves 09 100 rRW
.Package ........................... 18—pin DIP (plastic)
24-pin SOP (plastic)
HEBLOCK DIAGRAM
® 24-pin SOP
A6 (1 Voo
A5 ]2 A7
AO . & A4 3 A8
:; I § A3T]4 ( 21[0A9
A3 § $ @ | 41 MEMORY CELL ARRAY NcC)s 2 20N
A4 @ = NCCl6 N 19[ONC
A5 4] < 64x16x4 NCOl7 2 18[INC
A% x aocls & 17pvon
A8 e = ‘F11/02
A9 A2 ] 1/03
4 CEC] 1/04
16x4 Vs R/W
NC : no connection
COLUMN | 16
53 COLUMN GATE
DECODERL—"—-I I
CE O Covere- HPIN DESCRIPTION
4 AO to A9 Address Input
g{/)w li R/W Read/Write
R/W Code > | /0 BUFFER ] CE Chip Enable
1/01 to 4 Data Input/Output
Voo Power Supply (+)
I 04
1/01 1/02 1/03 1/ Vee Power Supply (—)




BABSOLUTE MAXIMUM RATINGS k (Vss=0V)
Parameter Symbol Ratings Unit
Supply voltage Voo —-0.5t0 7.0 \"
Input voltage Vi ) -0.5t07.0 v
1/0 voltage Viro —0.5 to Vpp+0.3 v
Power dissipation Po 1.0 w
Operating temperature Topr —40 to 85 [—10 to 70] °C
Storage temperature Tstg —65to 150 ‘C
Soldering temperature and time Tsol 260°C, 10s (at lead) —

[ ):SRM214CLr
BERECOMMENDED DC OPERATING CONDITIONS

SRM2114Cy5 SRM2114Cr L
Parameter Symbol Min Typ Max Min Typ Max Unit
Supply voltage Voo 4.5 5.0 5.5 3.0 4.5 5.0 v
PP Vss — 0 — - 0 —
ViH 2.2 — Voo+0.3{Vpp—0.4 - Vop+0.3 v
Input voltage
Vie -0.3 — 0.8 -0.3 - 0.4 v
EELECTRICAL CHARACTERISTICS
. . SRM2114Ca5--+-+-Vpp=5V+10%, Vss=0V, Ta=—40 to 85°C
@DC Electrical Characteristics (SRM2114Gey - Voom3 to B V=0V, Taz ~10 to 10'G)
SRM2114C2s SRM2114Cy; .
Parameter Symbol Conditions | Min | Typ | Max| Conditions | Min | Typ | Max Unit
Input leakage Current u Vi=0to Vpp|~1.00 — | 1.0 |V,=0to Vpp|—1.0, — | 1.0 uA
Standby supply current loos  |[CE=Vpp—0.2V] — [ 0.1| 5 [CE=Vpp—0.2V] — | 0.1] 5 uA
. C_E =V > * -C—E =V 'R‘I;‘)T)llns - 6 10
Operating supply current looo |+~ 100pF 185 oma e =19 |15 mA
Output leakage current Lo Vo=0to Vop|—1.0| — | 1.0 |Vo=0to Vpp|—1.0| — | 1.0 ©A
High level output voltage VoH loh==—1.0mA| 2.4 | — | — |lon=—100pA|Vp~02] — | — v
Low level output voltage Voo loo=2.0mA | — | — | 0.4 loo=100eA | — | — | 0.2 v
* CL=0pF Typ7 Max25
. . _ SRM2114Ca5------Vpp=5V+10%, Vss=0V, Ta= —40 to 85°C
@®Terminal Capacitance (f— IMHZ, SRM2114C17-----Vpo=3 to 5V,  Ves=0V, Ta=—10 to 70°c)
Parameter Symbol Conditions Min Typ Max Unit
Input capacitance C V=0V — _ 7 pF
1/0 capacitance Cio Vijo=0V — — 10 pF

@AC Electrical Characteristics

ORead Cycle (SR eV 3 B VES=OV; Ta= ~10 to 7o)

Parameter Symbol Conditions a:;MZ‘ I:Aif ?;?:Am 1:&;’; Unit
Read cycle time tre 250 — 700 — ns
Address access time tacc *1 — 250 - 700 ns
CE access time tace — 250 - 700 ns
CE output set time o toz 0 — 0 — ns
CE output floating tonz *2 — 120 — 140 ns
Output hold time tou *1 10 — 10 — ns




O Write Cycle

SRM2114C2 | SRM2114Cy;
Parameter Symbol Conditions " - Unit
Y Min Max Min Max
Write cycle time twe 250 - 700 - ns
Address setup time tas 0 — 0 — ns
Write pulse width twe | 150 — 420 — ns
*
Address hold time twr 0 — 0 - ns
Input data setup time tow 100 — 280 — ns
Input data hold time tou 0 — 0 — ns
R/W Output floating twhz *3 — 120 - 140 ns
*1 Test conditions. [( ):SRM2114C7] *2 Test conditions
1. Input pulse level : 0.8 to 2.2V (Vop—0.4V to 0.4V) 1. Input pulse level : 0.8 to 2.2V (Vpp—0.4V to 0.4V)
2. tr=tf=10ns 2. tr=tf=10ns
. - Including scope and _ 3. Test circuit
3. Output load : Irr.+CL=100pF {jig capacitances ] (CL=100pF) Voo
4 . Timing reference level : 1.5V (Voo/2)
To scope swi1
*3 Test conditions A 300Q
1. Input pulse level : 0.8 to 2.2V (Vpp—0.4V to 0.4V) To output terminal
2. tr=tf=10ns v
3. Test circuit o0
5pF
3009 [!_ncluding‘scope and}
To scope jig capacitances { SW2
A
To output terminal SW Vss Vss
OSW1, SW2 are closed when measuring tcuz.
1kQ OSW1 is open, SW2 is closed when measuring Hi-Z—"High” of tciz.
5 pF OSW1 is closed, SW2 is open when measuring Hi-Z—"Low” of tcLz.
{Including scope and] Output turn-on turn-off times
jig capacitances ] _
Vss Vss CE ’t 1.5V(Voo/2) 15V Voo 2
OSW is set to the Vop side when measuring Hi-Z—"High” and "High" et . LS s S
~Hi-Z of tow or twwz. 170 bV Loy ISV o2

(Voo/2)

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 LSV oor2: 15V Y Ver 2
1/0

®Timing Chart

ORead Cycle

—— tRC

ADDRESS

tace—— t—ton

NN\ .24
t tace - = L tenz—)
toz / Vou Vou
Dout K VoL Vou

* R/W is “High” during read cycle.




OWrite Cycle

cw

P tas—= t

twhz — tow—-l/T
AN

. SRM2114C25:+-++ Ta=—40 to 85C
HDATA RETENTION CHARACTERISTICS WITH LOW SUPPLY VOLTAGE (SRM2I 14033 ------ Ta=-10 tg 70°C
P ter Symbol Conditions SRM2114C25 | SRM2114Cy; Unit
arame ym SRM2114C25| SRM2114C17| Min | Typ | Max | Min | Typ | Max
Data retention supply voltage Voor Vi=0or Vpp, CE=Vpp | 2.0 — |5.5/2.0 — | 5.0 v
Data retention supply current lpor Vpp=2.0V,25°C | Vpp=3.0V,25C| — | — | 2 — | — 125 ©A
CE setup time t 0| —|—10|—|— ns
— setup oR Refer to the figure below
CE recovery time tr tre® — | — | tre*| — | — ns

*trc : Read cycle time
Data retention timing

VDD n—tCDRq

4.5V

Fta—q

ViH A\

Vbor &7

ov

* When retaining data in standby mode, supply voltage can be lowered within a certain range.

cannot be performed while the supply voltage is low.

But read or write cycle




EFUNCTIONS

@ Truth Table
CE R/W AQ to A9 DATA I/0 MODE
H X X Hi-Z Unselected
L Stable Input data Write
L H Stable Output data Read
X:"H"or "L"
®Reading 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.

In each case, data from the DATA 1/O terminal is latched at the positive transition of “L” pulse of CE or R/W.
The DATA 1/0 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’, SRM2114Czs,.7 is in standby mode and only retains the data. In this mode, DATA I/0O 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 SRM2114C2s/ 7 is only leakage current.

HPACKAGE DIMENSIONS

*
Cc18 ogsaney 24-pin SOP M24-2 24.pin SOP
o('gg%'.?,”; 0.610Max
(15.5Max)
8 10 %385
o O o O e O o O e O W e o W 6
§€ 4 13
D g;I n00nnanAang 7
SEL L EEEES 1:2
unit : inch A unit : inch
(mm) 3% i (mm)
o0ss 5398 :
L) £2) llJUUUUUUUUUUll

0.370
(9.4)

0.098£0%06
(2.5+015)

0006 :002

Jo0t
001078080
{0.25 “001

©

— ¥}

0050 ||0.0162000¢ A' 0039
(1.27) (0.4101) gg 1.0)

*Represents model SRM2114M2s,.7 that has the same electrical characteristics as model SRM2114Cazs/7.

(0.15¢005)

ﬁﬁﬁ
0.100¢0010
(2.54+025)

0.018+000¢
©46:01) g
E




BCHARACTERISTICS CURVES
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10 20
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001 0s
Voo =5V
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PF298-02

o M2016C10/12

CMOS 16K-BIT STATIC RAM

@®Low Supply Current
@Access Time 100ns/120ns

@2,048 Words X 8 Bits Asynchronous

EDESCRIPTION
The SRM2016C1012 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.

HFEATURES
@ACCESS HIME o eereeerrrrmrmmmmmnmiinenerneenane SRM2016C1o  100ns (Max)
SRM2016Cy,  120ns (Max)
@LOW SUDPIY CUITENE ++#wvwreeeesseeemnesneenens standby : 1zA (Typ)
operation : SRM2016Cyo 30mA (Typ)
@Complete static operation SRM2016Cr2  25mA (Typ)
.Single power supply .............................. 5V +10%

@TTL compatible inputs and outputs

@ 3-state output with wired-OR capability

@®@Non-volatile storage with back-up batteries

@Package: e PSRRI SRM2016Cyo12  24-pin DIP (plastic)
SRM2016M1o/12  24-pin SOP (plastic)
SRM2016N1g/12 24-pin Skinny DIP (plastic)

MBLOCK DIAGRAM HPIN CONFIGURATION
\/
a7 01 24[) vpp
20 — a6 (2 23P A8
" A5 O3 22P A9
A2 5 A4 E 4 " 21 R/W
@
. 8 B 256 Memory Cell Array A3 5 2 20p BE
:i ] 1 & [ A2 s = 190 A10
3 e 256x8x8 Al g7 g 18P T
2
AS ki A (8 e} 171 o8
A6 3 /o1 {9 16[1 1/07
' 102 [J10 150 1/06
&BXS /03 11 1471 1/05
vss []12 130] 1/04
Column Gate . v
HPIN DESCRIPTION
8
AO to A10 Address Input
R/W Read/Write
Input/Output Buffer OE Output Enable
Cc3 Chip Select
1/01to 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 (0V)




HMABSOLUTE MAXIMUM RATINGS k ‘ (Vss=0V)

Parameter ' Symbol Ratings Unit
Supply voltage Voo -0.5t07.0 Vv
Input voltage* V). -0.5t07.0 \'
Input/output voltage* Vijo —0.5to Vpp+0.3 Y]
Power dissipation Po 1.0 w
Operating temperature Topr 0Oto70 °C
Storage temperature Tstg —65 to 150 ‘C
Soldering temp. & time T sol 260°C, 10s (at lead) —
*V,, Vo= —1.0V when pulse width is 50 ns
HRECOMMENDED OPERATING CONDITIONS (Ta=0 to 70°C)
Parameter Symbol Conditions Min Typ Max Unit
Supply voltage Voo 4.5 5.0 5.5 \
Vss 0 0 0 "
Input voltage Vin 2.2 3.5 Vpp+0.3 \%
Vi -0.3* — 0.8 \
*ViL(Min')= —1.0V when pulse width is 50ns
HMELECTRICAL CHARACTERISTICS
@®DC Electrical Characteristics (Vop=5V+10%, Vss=0V, Ta=0 to 70°C)
. SRM2016C10 | SRM2016C, .
Parameter Symbol Conditions Min | Tyg| Max | Min | Typ'| Max Unit
Input leakage current L Voo=5.5V,Vi=0toVpp | -1 | — | 1 | =1 | — 1 ©A
Output leakage current o CS=Vi, or OE= Vi, Vio=0toVoo| =1 | — | 1 | =1 | — | 1 uA
Operating supply current Ipoo CS=Vy, li/o=0mA — | 30 [ 60 | — | 25 | 50 mA
lopoy Vie=38.5V,Vi,=0.6V, ljo=0mA| — | 16 | — | — | 16 | — mA
Average operating current lopa Min. cycle, duty=100%, lyo=0mA| — | 30 | 60 | — | 25 | 50 mA
Standby supply current lops _ CS=Vi4 — |1.5[80| —[1.5]3.0 mA
Ibps1 CS=Vpp—0.2V — |t |5 | — 1] 1]50 #A
Output voltage VoL loo=4.0mA — | —104] —| —|0.4 Vv
Vou lon=—1.0mA 24| — | — 24| — | — \%
* Typical values are for reference, with Vop=5V and Ta=25C assumed
@Terminal Capacitance (f=1MHz, Ta=25°C)
Parameter Symbol Conditions Min Typ Max Unit
Input capacitance [ V=0V — 4 6 oF
1/0 capacitance Cijo Vijo=0V — 6 8 pF

@®AC Electrical Characteristics
ORead Cycle (Vop=5V+10%, Vss=0V, Ta=0 to 70°C)

Parameter Symbol Conditions SBMZOI 6C1o SF‘!MNI 6Ci Unit
Min Max Min Max

Read cycle time tre 100 — 120 — ns
Address access time tacc *1 — 100 — 120 ns
CS access time tacs — 100 — 120 ns
CS output setup time towz *2 10 - 10 — ns
OE access time toe *1 — 55 — 60 ns
OE output setup time torz 5 — 10 — ns
J_—S output floating tonz *2 0 40 0 40 ns
OE output fioating tomz 0 40 0 40 ns
Output hold time tou *1 10 — 10 — ns




O Write Cycle

(Vop=5V£10%, Vss=0V, Ta=0 to 70°C)

. SRM2016C SRM2016C .
Parameter Symbol Conditions - 016C10 - 12 Unit
Min Max Min Max
Write cycle time twe 100 — 120 — ns
Chip select time (CS) tew 80 — 85 — ns
Address enable time taw *1 80 — 85 — ns
Address setup time tas 0 - 0 — ns
Write pulse width twe 65 — 70 — ns
OE output floating tonz *2 0 40 0 40 ns
R/W output floating twhz *3 0 45 0 50 ns
Input data setup time tow 45 o 50 — ns
Address hold time twr *1 5 — 5 — ns
Input data hold time ton 0 - 0 — ns
R/W output setup time tow *3 5 — 10 — ns
*1 Test conditions. =2 Test conditions.
1. Input pulse level: 0.8V to 2.2V 1. Input pulse level: 0.8V to 2.2V Voo
2. tr=tf=10ns 2. tr=tf=10ns
3. Input/output timing reference level: 1.5V 3. Test circuit To scope SwW1
4. Output load: ITTL+CL=100pF 3000
To output terminal
*3 Test conditions.
1. Input pulse level: 0.8V to 2.2V v
2. r=tf=10ns bo 5pF
3. Test circuit Includes scope
3000 and jig capacitances,‘\ ( SwW2
A Vss Vss
To output terminal SW OBoth SWt and SW2 are closed when measuring tcHz or tonz.
O SWi is open and SW2 is closed when measuring Hi-z-high of taz or toz.
1kQ O SWi is closed and SW2 is open when measuring Hi-z-low of oz or toz
SpF Output turn-on turn-off times
Includes scope _
and jig capacitances OE sV L5
Vss Vss b«m . I tlm
Hi—Z i—
OSW is set to the Voo side when measuring Hi-z-high and high-Hi-z of 1/0 ——:1@: PO e e
tow oF 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

1.5V 15V

@ Timing Chart

15V
o fmton
L i Ho2 sy

i
M-z

E t
L
o jC

ORead cycle 1 (OE, CS control, R/W=high)

ADDRESS K : X
v fo-ton-~
L NNNNN\NRNNNY LI A
&  —
CEBNNRNNY o | (7777777
Dout — - —

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

ADDRESS K : 4 .
e v s
o LLN . ) ANNNNN
o eI




OWrite cycle 1 (R/W control, OE =low) OWrite cycle 2 (R/W control)

ADDRESS K K
ADDRESS X b twad
t t 3 /L RO NN
B EEANNNN e tow ———
— : s - d LLLL
R/W N \ \ AN = - ) :
ey e tow R/W AN\ / ANRNNN
Dout )= Sy 7 (M_j
/1 AS R b S AW T2 .
owepe—t out Z A RN
Din

OWrite cycle 3 (CS control, OE=low)

ADDRESS X ) D
—_— | - A b
s 777 \ ANRN
R/W N\ "/ "/
—tci .
Dot 299> vi WMWY
tow—wdetors

EDATA RETENTION CHARACTERISTICS WITH LOW VOLTAGE POWER SUPPLY (Ta=0 to f0°C)

Parameter Symbol Conditions Min Typ Max Unit
Data retention supply voltage Vpor CS=Vppr—0.2V 2.0 — 5.5 \'
Data retention current lopr Vpp=3.0V, CS=2.8V — — 25 uA
Chip se!ect data hold t'f"e toor Refer to the figure below. 0 — — ns
Operation recovery time tr i trc* — — ns
* trc: read cycle time

Data retention timing

Data retention mode

v
oo 45V yooeza0v 45V

tcor

2.2v

R

> -
CS=Vopr—0.2V TV

cs

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.

B FUNCTIONS
@Truth Table

Cs OE R/W A0 to A10 DATA 1/0 Mode Iop

H — — — Hi-Z Unselected lpps, Ibpsi

L L H Stable Output data Read lopo

L H L Stable Input data Write lopo

L L L Stable Input data Write lopo
X:"H" or "L” —:"H", "L” or "Hi '
®Reading Data

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

A-10



@ 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 SRM2016C10/12 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, SRM2016C1o0/12 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 Vop—0.2V,current flowing within the SRM2016C10/12 chip is only that in the high-resistance
portion of the memory cells and leakage current.

EPACKAGE DIMENSIONS

c24 g 24-pin DIP
Reri )
24 13
Annnnoannnnn
D
2
1 12
0.059 d 0.600
(1.5) il (15.24)
{ N 0.0107 5206
| E——
(025788
Qsn-oess
01000010 0.01son§§ - - unit : inch
(2.541025) (0.46+005) 27 mm
g
o
*1 *2
24pin sop || [N24 24-pin Skinny DIP
0.610Max
(15.5Max) 1.250Max ‘
oFRRY f (31.751Max)
1213
24 13 o8
nonnnnnnnant 2 13
Ononnonnnnonn
N o)
folts &
5|89 _
chg unit ; inch li.luuLluLlLlL‘rl:ll_lull.él unit : inch
UDTOUUUUUUT et
(7.62)
.
L 0.346 ] !
TP 88) E
&5| 88 ]
QS! S5 £T %
S g s ki F 00 R
6 83 23 1L sz 82 02
Immimim- = A M\ S8 Sorotm: 01002000 4§§ R
0050 [|ooi6zoong ] 0016 oLty Tesaom 32 ol
—(127) (041019 ST (©.4)

*1 Represents model SRM2016Moi12 that has the same electrical characteristics as model SRM2016C1o/12.
*2 Represents model SRM2016No/12 that has the same electrical characteristics as model SRM2016C1o/12.
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MCHARACTERISTICS CURVES

lppo—Ta lopo—Vob lppa—teye
(mA) (mA) (mA)
60 Voo=55V 60 Ta=25C 60
TS=0.8V T5=0.8V /7
P’
40 40 40
N\ /
V
20 20 20
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0 [ 0
0 20 40 60 (C) 3 4 5 6 ™| 8o 120 160 200 (ns)
lopsi—Ta lopg1—Vobp lon—Vou
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] Voo=55V 15 Ta=25C N Tra=2sc] |
10 C5=2Vop-02V CS=Vop—0.2V ., \
4 N
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- y/ N
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PF299-02

SRM2017C10/12

CMOS 16K-BIT STATIC RAM
@®Low Supply Current
@®Access Time 100ns/120ns

@2,048 Words X 8 Bits Asynchronous

HDESCRIPTION
The SRM2017C10n12 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.

BMFEATURES
.ACCGSS M@ ~covrrrerrre e SRM2017C10 100ns (Max)
SRM2017C+2  120ns (Max)
.LOW supply Current ................................. Standby : 1,UA (Typ)
operation : SRM2017Cio  30mA (Typ)
@Complete static operation SRM2017Ci2  25mA (Typ)
@Single POWer SUpply ++r+rerseerssseaeeneneens 5V +10%

@TTL compatible inputs and outputs

@3-state output with wired-OR capability

@Non-volatile storage with back-up batteries

.Package ................................................ SRM2017C10/12 24_p|n DIP (DlaStIC)
SRM2017M1oi2  24-pin SOP (plastic)
SRM2017Nior2  24-pin Skinny DIP (plastic)

BLOCK DIAGRAM HPIN CONFIGURATION
S~
a7 Q1 240 Voo
A0 A6 Q2 230 a8
Al
A2 8 '§ 256 Memory Cell Array As Q3 221 A9
A3 =l e A4 Qa4 " 21p R/W
s Py 2 256 %8x8 A3 05 m  20P CET
a5 2 a2 e S 19p At
A6 § mog7 2 spee
A7 3 J[zzxta Ao Qs S 170 /o8
A8 7 16[] 1/07
3 8
A9 X 1702 {10 153 1/06
- 1 Column Gate
Al10 Decoder 1703 1! 14{] 1/05
Vss 12 1303 1/04
CET CE1, B2 48 HPIN DESCRIPTION
Control
CE2 Logic
T AO to A10 Address Input
o R/IW Read/Write
R/W Control Input/Output Buffer CE1 Chip Enable 1
Logic CE2 Chip Enable 2
1/01 to 8 Data Input/Output
Voo Power Supply (+5V)
1/011/021/03 1/04 1/05 1/06 1/07 1/08 Vss Power Supply (0V)

A-13
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EABSOLUTE MAXIMUM RATINGS T ' ‘ o (Ves=OV)

Parameter Symbol ) Ratings Unit
Supply voltage Voo -0.5t07.0 v
Input voltage* ' -0.5t07.0 Vv
Input/output voltage* Vi/o —0.5to Vpp+0.3 '
Power dissipation Po ' 1.0 w
Operating temperature Topr 0to 70 ‘C
Storage temperature Tstg —65 to 150 °C
Soldering temp. & time Tsol 260°C, 10s (at lead) —
*V;, Vio=—1.0V when pulse width is 50 ns
RECOMMENDED OPERATING CONDITIONS (Ta=0 to 70°C)
Parameter Symbol Conditions Min Typ Max Unit
Voo . ) 4.5 . 5.0 5.5 \'
Supply voltage Vs 0 0 0 v
Vi 2.2 3.5 Vpp+0.3 "
Input voltage Vi ~03* — 08 v
*V|L(Min )= —1.0V when pulse width is 50ns
MELECTRICAL CHARACTERISTICS
@®DC Electrical Characteristics (Vop=5V+10%, Vss=0V, Ta=0 to 70°C)
o SRM2017Cyp | SRM2017Cy, .
t
Parameter Symbol ~ Conditions Min | Ty Max| Min | Tyg| Max Uni
Input leakage current Iu Vop=5.5V,v;=0toVpp | -1 | — | 1 |—-1 | — 1 - uA
Output leakage current Io CEl or CE2=Vi,Vio=0toVoo | —1 | — | 1 [ -1 | — | 1 A
. |DDO m = V||_, | W= 0mA — 30 60 - 25 50 mA
Operating supply current
perating Suppy looor_ [Vi=3.5V, Viu=0.6V, lyo=0mA| — | 16 | — | — | 16 | — | mA
Average operating current ipoa Min. cycle, duty =100%, ljo=0mA| — | 30 | 60 | — | 25 | 50 mA
Iops CE2=Vi — 11530 —[1.5]|3.0 mA
Standby supply current S
y suppy loos1 CE2=Vop—0.2V "1 0| —]1]5%0] A
Voo lo.=4.0mA - — | 0.4) — — 0.4 V'
tput voltage
Output voltag Von lon=—1.0mA 24| — | |24] — || v
*Typical values are for reference, with Vop=5V and Ta=25°C assumed.
®Terminal Capacitance ’ (f=1MHz, Ta=25°C)
Parameter Symbol Conditions Min Typ Max Unit
Input capacitance C Vi=0v — 4 6 pF
1/0 capacitance Ci/o Vijo=0V — 6 8 pF
@ AC Electrical Characteristics
ORead Cycle (Vop=5V£10%, Vss=0V, Ta=0 to 70°C)
SRM2017Cy SRM2017Cy;,
Symbol diti i
Parameter ymbol Conditions Vin Max Min Max Unit
Read cycle time tre 100 — 120 — ns
Address access time tacc " — 100 — 120 ns
CEl access time tacet — 55 — 55 ns
CE2 access time tacez — 100 — 120 ns
CE1 output setup time tezn 10 — 10 — ns
CE1 output floating tenz " 0 40 0 40 ns
CE2 output setup time toze 10 — 10 — ns
CE2 output floating touze 0 40 0 40 ns
Output hold time ton *1 10 — 10 — ns
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O Write Cycle

(Vop=5V£10%, Vss=0V, Ta=0 to 70°C)

Parameter Symbol Conditions SBM2017C|0 SBMNHCH Unit

Min Max Min Max
Write cycle time twe PIOO — 120 — ns
Chip select time (CE1) tewi — 85 — ns
Chip select time (CE2) towz 80 — 85 — ns
Address enable time taw 80 — 85 - ns
Address setup time tas *1 0 — 0 — ns
Write pulse width twe 65 — 70 — ns
Input data setup time tow 45 - 50 — ns
Address hold time twr 5 — 5 - ns
Input data hold time ton 0 - 0 - ns
R/W output setup time tow .3 5 — 10 - ns
R/W output floating twhz 0 45 0 50 ns

*1 Test conditions. *2 Test conditions.
1. Input pulse leve!: 0.8V to 2.2V 1. Input pulse level: 0.8V to 2.2V Voo
2. tr=tf=10ns o ' 2. tr=tf=‘10n.s swi

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

2 tr=tf=10ns Voo
3. Test circuit 3000
A
To output terminal SW
1kQ
5 pF
Includes scope
and jig capacitances
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

W 15V 15V
R/W
tow M twnz
H~Z 01V 0.1VHI—Z
/0 Y Fow
g

®Timing Chart

To output terminal

5pF
Includes ‘'scope
and jig capacitances T { Sw2
Vss Vss
OBoth SW1 and SW2 are closed when measuring tchz or tonz.
O SWH is open and SW2 is closed when measuring Hi-z-high of toz or toz.
O SW is closed and SW2 is open when measuring Hi-z-low of taz or taz.

Output turn-on turn-off times

CET or CE2 '—ﬂ&_— _{—‘—"
tonz

— O5V
1/0 2 X‘ Vv v osv

ORead cycle 1 (CE control)

tre |
ADDRESS L %
tacc ton=
(31 Xk s
tacei—] b= tonnr

Ce2 AN tan— | X[/ /

e ] P
Dout terze

ORead cycle 2 (R/W control, CE1=CE2=low)
tre
ADDRESS X X
o twr—=f [~ tas —=

R/W w = tacc * 5 \
[ ton ~ = tow a
Dout
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OWrite cycle 1 (CE control) OWrite cycle 2 (R/W control)

nooress X —X ooress X )
/S Vool B R B RN ARN Y 77777
LA 777777777 2 AR V7777

RN ANNRNNN (777777777 v ] I\ S
Dout T Yowi Dout A} \H'W .— 'W—__‘l/‘?‘/

17777  — 7777777777777 AVAVAN
tow —=1=- ton tow —=1= ton
Din Din

HDATA RETENTION CHARACTERISTICS WITH LOW SUPPLY VOLTAGE (Ta=0 to 70°C)
Parameter Symbol Conditions Min Typ Max Unit
Data retention supply voltage VooR CE2=Vppr—0.2V 2.0 — 5.5 \'
Data retention current 1ooRr Vop=3.0V, CE2=2.8V — — 25 A
Chip sel.ect data hold tufne feon Refer to the figure below. 0 - — ns
Operation recovery time tr tre* — — ns

* trc: read cycle time

Data retention timing

Data retention mode

45V vpprz2.0v 45V

tcor tr

. 2Voor—0.2
te2 2.2V CE22VooR—02V 55y

Voo

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.

HMFUNCTIONS
@®Truth Table
CEl CE2 R/W A0 to A10 DATA I/O Mode lop
— H — — Hi-Z Unselected Ipps, Ibbst
H L X X Hi-Z Unselected lobo
L L H Stable Output data Read lopo
L L L Stable Input data Write lopo
X:H or"L"  —:"H, "L” or "Hi~Z" '
®Reading Data

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 R/W low and hold CE1 or CE2 low, set the address, and apply a low pulse to CE2 or CEl.
(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 SRM2017Cro/12 at the last transition of a
section in which CE1, CE2, and R/W are low. Because the DATA 1/0O 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, SRM2017C0/12 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 CE2
is above Vpp—0.2V,current flowing within the SRM2017C1o0/12 chip is only that in the high-resistance portion
of the memory cells and leakage current.

EPACKAGE DIMENSIONS

s 24-pin DIP

‘Gl
2% 13
lalmlnVelulalolalulelnl

i
20}
i

1 12

LR
.-
0,059 EES 0,600
(15) Bars (15.24)
SSa:
t Hoow:t8k
(0.25788%)
0.608~0.655 |
R (15.44~16.64)
0,100:0010 0.018+0002 $ &
254202 (04610 B unit * inch
e (mm
! N24 2
24-pin SOP f :
0.610Max P 24-pin Skinny DIP
(15.5Max) 1.250Max
i oF: P (31.751Max)

1.213
(308)

24 e 13
TRITITITT,

24 13
uininislisininininisEsial

0.260
(6.6)

(7.8t01)

0.307 £0.004

ULII_IUUIJULJUULJLZ‘
1 1

=~ .
S| wg ,,é
g8 22 i
50 Bo ~ o .
s £z b
ge ¢ S l i 00
£E°8 ¥
oos0 _[|ooisseong o016 P - -
1.27) (0.42015) S 3 0(8}'%‘1“) (2.541025) gg 0 y5.
unit * inch unit : inch
(mm) mm

*1 Represents model SRM2017M1on2 that has the same electrical characteristics as model SRM2017C 10112
*2 Represents model SRM2017N1osi2 that has the same electrical characteristics as model SRM2017C 1or2.
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HCHARACTERISTICS CURVES
lppo—Ta " lovo—Vod " lppa—teye
(mA) = T 1 AT T - - (mA) B "R R
Vpp=5.5V Ta=25C Vpp=5.5V
60 CE2=0.8V— 60 —CE2=0.8V 60 Ta=25C —
/ ,/
- ~
& -
40 40 v 0
B P
7
20 20 20
0 -~ 0 0
0 20 40 60 ('C) 3 2 5 6 V) 80 120 160 200 (ns)
lpps1—Ta lops1—Voo lon—Vou
(N —==————"—"—""}}M T (]: (mA) v| 4|5v
= Vop=5.5V Ta=25" bp=4.
—%ZVDD_OQV 1.5—CE22Vpp—0.2V -30 Ta=25C —|
L
10 %
— 1.0 / -20
// —
1.0 va
,4'? 05 // -10 \\
o1 % o
| e e S s e s | )
=Tttt o o
0 20 40 60 ('C) 0 2 4 6 ) 2 3 4 5 (V)
Normalized tacc*tace1tacea—Ta Normalized taccetace1*tace2—Voo lo.—VoL
T 1 T 1 ma) [T T
Vop=4.5V Ta=25C Vop=4.5V
CL=100pF — €y =100pF —| 30/—Ta=25"C
1.2 12 /
/( N 20 ,/
L — L~
1.0 1.0 S
, —— v
10
pa
08 o,s’ v
0 20 40 60 (C) 3 4 5 6 ) % 0.25 0.5 0.75 V)
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PF300-02

SRM2018C10/12

CMOS 16K-BIT STATIC RAM
@®Low Supply Current
@Access Time 100ns/120ns
@2,048 Words X 8 Bits Asynchronous

HDESCRIPTION
The SRM2018Cror12 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.

HMFEATURES
.ACCGSS ime cocrre e SRM201SC10 100ns (Max)
SRM2018Ci2  120ns (Max)
.LOW supp'y Curl‘ent ................................. Standby : 1#A (Typ)
operation : SRM2018Cio  30mA (Typ)
@Complete static operation SRM2018Ci2  25mA (Typ)
.Single power supply .............................. 5V +10%

@TTL compatible inputs and outputs

@3-state output with wired-OR capability

@Non-volatile storage with back-up batteries

.Package ................................................ SRM2018C 10/12 24-pin DIP (plastic)
SRM2018M1o/12  24-pin SOP (plastic)
SRM2018N10/12  24-pin Skinny DIP (plastic)

M BLOCK DIAGRAM HPIN CONFIGURATION
\
0 a7 01 24P Voo
Al A6 Q2 2301 A8
A5 3
A2 8 ’§ 256 Memory Cell Array g 221 A9
A3 - 8 [~ A4 (4 210 R/W
8 (= w _—
a g 2 256 x8x8 A3 Os x 200 CE1
a5 ﬁ A2 (e % 190 A10
A6 £ moqr 2 ishoe
° 00
A7 < 1’8*8 A0 Q8 o 17 1/08
A8 o1 9 16[1 1/07
3 |x 8
A9 —71Decoder| "1 Column Gate 1/02 Q10 1501 1/06
Al0 1/03 11 141 1/05
Vss [}12 130). 1/04
b P 8 EPIN DESCRIPTION
CE2 Logic
T AO to Al10 Address Input
- R/W Read/Write
R/W ?—' Control Input/Output Buffer TEl Chip Enable 1
Logic TEZ Chip Enable 2
1/01to 8 Data Input/Output
Voo Power Supply (+5V)
1/011/021/031/04 105 1/06 1/07 1/08 Vss Power Supply (OV)
L g
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HMABSOLUTE MAXIMUM RATINGS ) (Vss=0V)

Parameter Symbol Ratings Unit
Supply voltage Voo —-0.5t07.0 "
Input voltage* Vi —-0.5t07.0 \'
: Input/output voltage* Vi/o —0.5 to Vpp+0.3 \"
; Power dissipation Po 1.0 w
Operating temperature Topr 0to 70 °C
Storage temperature Tstg —65 to 150 ‘C
Soldering temp. & time Tsol 260°C, 10s (at lead) —
*V), Vio= —1.0V when pulse width is 50ns
HRECOMMENDED OPERATING CONDITIONS (Ta=0 to 70°C)
Parameter Symbol Conditions Min Typ Max Unit
Supply voltage x:: 4(']5 560 5(']5 z
ViH 2.2 3.5 Vpp+0.3 \
Input voltage Vi o3t — 0.8 v

*VL(Min )= —1.0V when pulse width is 50ns
ELECTRICAL CHARACTERISTICS
@®DC Electrical Characteristics (Vpp=5V+10%, Vss=0V, Ta=0 to 70°C)

Parameter Symbol Conditions SRMZOI 'BC,o S.RM201|BC,2 Unit
Min | Typ | Max | Min Tyﬁ Max
Input leakage current Iu Vop=5.5V,V\=0toVpp | -1 | — 1| -1] =11 ©A
Output leakage current lo CET or CE2=Vi, Vio=0toVop | —1 | — | 1 | —1| — | 1 uA
) Ibbo CEl and CE2=V,,, l,o=0mA | — | 30 | 60 | — | 25 | 50 mA
Oerating supply current looor _ |Vi=3.5V, V=06V, l,o=0mAl — | 16 | — | — | 16 | — | mA
Average operating current lopa Min. cycle, duty=100%, lyo=0mA| — | 30 | 60 | — | 25 | 50 mA
Ipps CEl1 or CE2=V}y — | 1.5/3.0] — |1.5]3.0 mA
Standby supply current 1 | GEl or CE2=Voo—0.2v*1 — | 1 | 50 | — | 1 | 50 A
VoL loo=4.0mA — | — 104 —| —]0.4 v
Output voltage T Von lon=—1.0mA 2.4 — | — 24| — | — v
*1 Typical values are for reference, with Vop=5V _and Ta=25°C assumed.
*2 CE1=Vpp—0.2V and CE2=0.2V or Vpop—0.2V, CE2=Vpp—0.2V and CE1=0.2V or Vpp—0.2V
@Terminal Capacitance (f=1MHz, Ta=25C)
Parameter Symbol Conditions Min Typ Max Unit
Input capacitance Ci V=0V — 4 6 pF
1/0 capacitance Cijo Vijo=0V — 6 8 pF
@AC Electrical Characteristics
ORead Cycle (Vop=5V+10%, Vss=0V, Ta=0 to 70°C)
Parameter Symbol Conditions fA'?nM20 ! ?Vlcat i;:"zo' 8':':;1 Unit
Read cycle time tre 100 — 120 — ns
Address access time tacc .l — 100 - 120 ns
CE1 access time tacer — 100 — 120 ns
CE2 access time tacez — 100 — 120 ns
CE1 output setup time tewz 10 — 10 — ns
CE1 output floating tchzt .2 0 40 0 40 ns
CE2 output setup time teLze 10 — 10 — ns
CE2 output floating toHze 1} 40 0 40 ns
Output hold time ton *1 10 — 10 — ns
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©Write Cycle (Vop=5V+10%, Vss=0V, Ta=0 to 70°C)

Parameter Symbol Conditions SRM2018C10 SRM2018C+2 Unit
Min Max Min Max
Write cycle time twe 100 — 120 — ns
Chip select time (CE1) tewt 80 — 85 — ns
Chip select time (CE2) tewz 80 — 85 — ns
Address enable time taw 80 — 85 — ns
Address setup time tas *1 0 — 0 — ns
Write pulse width twe 65 — 70 — ns
Input data setup time tow 45 — 50 — ns
Address hold time twr 5 — 5 — ns
Input data hold time toH 0 — 0 — ns
R/W output setup time tow .3 5 — 10 — ns
R/W output floating twhz 0 45 0 50 ns
*1 Test conditions. *2 Test conditions.

1. Input pulse level: 0.8V to 2.2V 1. Input pulse level: 0.8V to 2.2V Voo

2. r=tf=10ns 2. r=tf=10ns

3. Input/output timing reference level: 1.5V 3. Test circuit To scope Swi1

4. Output load: It +CL=100pF 3009

To output terminal
*3 Test conditions.
1. Input pulse level: 0.8V to 2.2V

2. tr=tf=10ns Voo 5pF
3. Test circuit Includes scope
3000 and jig capacitances

,{ SW2

Vss Vss

A :
To output terminal SW OM SW1 and SW2. are closed when rl?easyvln'g tcHz or towz.
O SW1 is open and SW2 is closed when measuring Hi-z-high of taz or toz.
1kQ O SW1 is closed and SW2 is open when measuring Hi-z-low of taz or toz.
5pF i
Output turn-on turn-off times
includes scope
and jig capacitances
\Y Vss N
°s CET or CE2 Loy -
OSW is set to the Voo side when measuring Hi-z-high and high-Hi-z of
tow or twhz. em-—i “r " "’“"i s
OSW is set to the Vss side when measuring Hi-z-low and low-Hi-z of 170 H-z X‘ v v 81@““" L5V

tow Of twhz.

Output turn-on turn-off times

15v 15V
R/W
tow. N twhz
Hi—2 0.1VHi—Z
1/0 —= S =
=
@ Timing Chart
ORead cycle

tre
ADDRESS X )t
P tacc —= tore]

CET Nk 77777
tt:LgEll:- F— terz1

Ce2 ARRRARNRNNY y. 994 /.
tace2 — tonzz

Dout tcLza —e X
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O Write cycle twe

ADDRESS X X
- \ \ t— tewr —“"'){ Ve
tewz
te2 N \‘[ XX77777

taw .
\K— wp s
W A
RIW -'tAs} — twnz —

t tow
Dout

tow —ete— ton —={
k

BDATA RETENTION CHARACTERISTICS WITH LOW VOLTAGE POWER SUPPLY

(Ta=0 to 70°C)

Parameter Symbol Conditions Min Typ Max Unit
Data retention supply voltage VpoR CE1 or CE22Vppr—0.2V 2.0 — 5.5 v
Data retention current Iobr Vop=3.0V, CEl or CE2=2.8V*2 — — 25 ©A
Chip select data hold time tcor . 0 — — ns
Operation recovery time tn Refer to the figure below. Py — — o

*1 tre: read cycle time
*2 CE1=2.8V and CE2=2.8V or CE2<0.2V, CE2=2.8V and CE1=2.8V or CE1=0.2V

Data retention timing

Data retention mode —

v
o° 45V vpprz20v 45V
teor 1,
CET or CEZ= Voor—0.2V —r -
CET or CE2 2.2V 2.2v

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.

BFUNCTIONS
@Truth Table
CET CE? R/W A0 to A10 DATA I/0 Mode Ioo
) X — — Hi-Z Unselected lops: lopsi
X H — — Hi-Z Unselected lobs, Ibpst
L L H Stable Output data Read looo
L L L Stable Input data Write lopo

X: "H or "L, —: "H", "L" or "Hi-Z"

@®Reading Data

Data can be read out if an address is set while CE1 and CE2 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 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 /O terminal is fetched into the SRM2018Cio/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 CEi or CE2 is high, SRM2018Cio/12 is in the stand-by mode and only retains the data. At this time the
DATA I/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 Vop—0.2V,*current flowing within the SRM2018C1o0/12 chip is only that in the
high-resistance portion of the memory cells and leakage current. .

* CE1=Vop—0.2V and CE2=0.2V or Vpp—0.2V
CE2=Vpp—0.2V and CE1=0.2V or Vpop—0.2V

HPACKAGE DIMENSIONS

C24 o 24-pin DIP
1 Ziaron
24 3 .
nonoonoonnm
H
52
tooooooooo oy
0059 0.600
,H_Q_@ @S (15.24)
L In [ 1 01053%
| I ) et
(02588
0.608~0.655 |
§’s‘ (15.44~16.64)
01000010 001820002 5 &
(254:025) (0462005 S
s unit : inch
mm
*1 ¥2
-M24 0.610Max 24-pin SOP @ 24-pin Skinny DIP
(15.5Max)
o i 1.250Max
e L (31.751Max)
1213
24 13 (308)
000000000ANT N .
nnonoaonaonnn
g 89
é‘; s¥
IS
3" TUOU oo UOOoy
1 12
guouuuooon -
' ' (7:62)
5 .
e ! %
L £ [~
on IS 8 A—
83| LL g 3 ¥ o
R e = R 000
0.016 £z 23 ’*,\olﬁ’
(04) Totowe otoozoon | 82 oo L
(0.4gz01)  (25402) 23 0.
unit : inch unit : inch
mm (mm)

*1 Represents model SRM2018Mon2 that has the same electrical characteristics as model SRM2018C 1ort2.
*2 Represents model SRM2018N1on2 that has the same electrical characteristics as model SRM2018C 10r12.
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MCHARACTERISTICS CURVES
lopo—Ta Ippo—Vop lopa—teye
(mA) (mA) (mA)
60 Voo=5.5V 60 Ta=25C 60
CET,CE2=0.8V CET.CEZ=0.8V /]
40 40 40—
.
L\ /
-
20 20 20
Vop=5.5V
Ta=25C
0 0 0
0 20 40 60 (C) 3 4 5 6 ) 80 120 160 200 (ns)
Ipps1—Ta lops1—Voo lon—Von
(uA) = (wA) (mA) |
— N Voo=4.5V
=5, . -15 -
é?f%g‘;v -0.2v ' Ta=25%C N Ta=25C
10 y oo CEL,.CEZ2Voo—0.2V \
4 N
-~ 1.0 / -10 A\
e P4 A
1.0 / \
— 05 ve -5 \
0.1 — g
F—t—t—t—ft—F—+
L 1 1 1 1 1 1 1 1] 0 0
o 20 40 60 ('C) 0 2 4 6 (2] 2 3 4 5 V)
Normalized tacctacei tacec—Ta Normalized tacc*tacei*tace2—Voo lo.—VoL
(mA) T
Ta=25C Vpp=4.5V
Vop=4.5V \ CL=100pF 30 Ta=25C | ]
CL=100pF
12 12 =
- 20 e
/‘/ /
10 10
| r e
10 d
08 y A
08 vt
0
0 20 40 60 (C) 3 4 5 6 W) 0 0.25 0.5 0.75 W)
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PF278-02

SRM226 90/10/12

HIGH SPEED CMOS 64K-BIT STATIC RAM
@®Low Supply Current
@Access Time 90ns/100ns/120ns
@8,192 Words X 8 Bits Asynchronous

I DESCRIPTION
The SRM2264L Cay/1012 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.
B FEATURES
@FaSt ACCESS HiME -+ ++cerrvreermmreeriineenaieenniens SRM2264LCg  90ns (Max)
SRM2264LCyo  100ns (Max)
SRM2264LCi2  120ns (Max)

@LOW SUPPly CUITENt: -+« srerrereenriieniinn standby :0.5¢A (Typ)
operation:50mA (Typ)----- 90ns

47mA (Typ)-+---* 100ns
45mA (Typ)----- 120ns
.Comp!etely StatiC srerrer e No clock required
@Single power SUpPly «---+ceeeerrrrrreeneiii 5V +10%
@TTL compatible inputs and outputs
@ 3-state output with wired-OR capability

@Non-volatile storage with back-up batteries . .
¢ P SRM2264LCgo/0n2  28-pin DIP(plastic)

@ PACKAGE -+ vvrrrrrrrrrrnrerrnenetenaeitietiaaes . }
9 SRM2264LMgo/or12 28-pin SOP(plastic)
BMBLOCK DIAGRAM EPIN CONFIGURATION
NeO 1 T 280V
A12q 2 27D WE
A0 A7 (3 26[1Cs2
Al N A6 [ 4 2501 A8
A2 7 3 128 M I A A5 05 @ 240A9
A3 5 § emory Cell Array at de g 23h a1
e 5 a 128X 64 X8 a3 g7 N 22poE
A6 a . A2 08 Q@ 210410
A7 [ AL Qo = 200 Cs1
A8 § A0 10 1901/08
v %6‘”8 vorgi 18011/07
All 6 - |64 Column Gat 1702012 170 1/06
AL2 ~&s olumn Sate /0313 1601 1/05
T Vss(14 150 1/04
[ 3 s
1 2 L
I:_ Cof 18 BPIN DESCRIPTION
cs20-[B58
JL A0 to A12 Address Input
oF w B WE Write Enable
t I: |§. .Qg 1/0 Buffer P_E_ Output Enable
WEQ85 3 CS1, €S2 Chip Select
1/01to 8 Data I/0
Voo Power Supply(+5V)
1/011/021/031/04 1/05 1/06 1/07 1/08 Vss Power Supply( OV)
NC No connection
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EABSOLUTE MAXIMUM RATINGS (Vss=0V)
Parameter Symbol Ratings Unit
Supply‘voltage Voo —0.5t07.0 \
Input voltage* Vv —-0.5t07.0 v
Input/Output voltage* Vi/o : —0.5to Vpp+0.3 v
Power dissipation Pp 1.0 W
Operating temperature Topr 0 to70 °C
Storage temperature Tstg | —65 to 150 ‘C
Soldering temperature and time Tsol 260°C, 10s (at lead) —
* V), Vo (Min)= —1.0V(Pulse width is 50ns)
B DC RECOMMENDED OPERATING CONDITIONS ) B (Vss=0V, Ta=0to 70°C)
Parameter Symbol Conditions Min Typ Max Unit
Supply voltage | Voo - — 4.5 5.0 5.5 \']
Vss — 0 0 0 \'
Input voltage Vin — 2.2 3.5 Voo+0.3 \'%
Vi — -0.3* 0 0.8 \';
*|f pulse width is less than 50ns, it is —1.0V
"8DC Flochicsl Charactoristics (Voo =5V 10%, Vss=0V, Ta=0to 10C)
. SRM2264LCw | SRM2264L.C10| SRM2264L.C12 .
Parameter Symbol Conditions WTyp"Max Min Typ* [Max| MinTye* Max Unit
Input leakage | Iy V=0 to Vpp ==t =1 |=1]—]1 uA
T lops CS1=Vi or CS2=Vu. | — |0.5[1.0] —[0.5[1.0] —[0.5[1.0] mA
Standby supply current lobst grsézgégg;ém_o,zv —10.5120 | —lo.5/ 20| — l0.5] 20 uA
Average operating current lopa Vi=Vi Vin ) . — |50 (85| — |47 |82 — (45|80 mA
li/o=0mA teye=Min
Operating supply current lopo Vi=Vii, Vin —|35/60  —|35|60|—|35]|60 mA
lijo=0mA
CS1=Vin or CS2=Vy
Output leakage Lo or WE=ViLor OE=Vin |[—1|— [ 1 |1 —| 1 |=1|—|1 ©A
| Vio=0to Voo
High level output voltage VoH “low=—1.0mA 2,480 — 12,407 — |24\ — \'
| Low level output voltage VoL loL=4.0mA — [0.2[0.4] —|0.2]0.4] — [0.2]0.4 Y
*1 Typcal values are measured at Ta=25°C and Voo =5.0V
@ Terminal Capacitance (f=1MHz, Ta=25°C)
Parameter Symbol Conditions Min Typ Max Unit
Address Capacitance Caop Vapp=0V — 3 5 pF
Input Capacitance C V=0V — 5 6 pF
1/0 Capacitance Ci/o Vijo=0V - 6 7 pF
gFI‘\e(;dEésgglcal Characteristics (Vop=5V£10%, Vss=0V, Ta=0to70°C)
Parameter Symbol Conditions i::fm'\:z: 3::2264;:: ir‘m:\::: Unit
Read cycle time tre 90 | — [ 100 — | 120 | — ns
Address access time tace — |9 | — {100 — | 120 ns
Chip select 1 access time tacst *1 — [ 90 [ — [ 100 — | 120 ns
Chip select 2 access time tacsz — |9 | — [100]| — | 120 ns
Output enabie access time toe — | 50 | — | 5 | — | 60 ns
Chip select 1 output set time teLzt 10— [10}] — | 10| — ns
Chip select 1 output floating teHzi — | 3 | — |3 | — | 40 ns
Chip select 2 output set time tewze 0 10| —{10]—1]10 | — ns
Chip select 2 output floating tcHz2 — | 38 | — | 3 | — | 40 ns
Output enable output set time toLz 5 — 5 — 5 — ns
Output enable output floating tonz — | 3 | — | 3 | — | 40 ns
Qutput hold time ton *1 0] —]10)—1]10 | — ns
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©OWrite Cycle (Vpp=5V+10%, Vss=0V, Ta=0to070°C)

SRM2264LCy | SRM2264LCyg | SRM2264L.Cy,
Parameter bol diti - - - Unit
Sym Conditions Min | Max | Min | Max | Min | Max "
Write cycle time twe 90 | — (100 | — [ 120 | — ns
Chip select time 1 tewr 7% | — |8 | — |8 | — ns
Chip select time 2 tewz 7% | — | 80| — |8 | — ns
Address enable time taw 7% — |8 | — |8 — ns
x|
Address setup time tas 0 — 0 — 1 0 — ns
Write pulse width twp 60 | — [ 60| — | 70 | — ns
Address hold time twr 0 — 0 — 10 — ns
Input data setup time tow 5 | — | 50 | — | 50 | — ns
Input data hold time ton ol —{o0|—1{0]|— ns
WE Output floating twhz . — | 8 [ — | 8 | — | 40 ns
g *
WE Output setup time tow 5| — 15 —125 - ns
* 1 Test Conditions .
1. Input pulse level : 0.8V to 2.4V * 2 Test Conditions
2. tr=tf=10ns 1. Input pulse level : 0.8V to 2.4V
3. Input and output timing reference levels : 1.5V 2. tr=tf=10ns
4. Output load I+ CL=100pF 3. Test circuit to scope SWl
. 300Q
* 3 Test Conditions to output terminal
1. Input pulse level : 0.8V to 2.4V
2. tr=tf=10ns Voo
3. Test circuit 5pF
300@ lnclude scope, test
tool capacity { Sw2
A Vss Vss
to output terminal Sw

Test : tcHzy, temzz, tonz  Both SW1 and SW2 are close
Test : towzy, terze, torz Hi-Z—"H”  SW1 is open, SW2 is close.

5 pF ke Test : tcizy, torze, torz Hi-Z—"L"  SW1 is close, SW2 is open.
[Include scope, test] Output turnon turnoff time
tool capacity .
Vss Vss OE \t 15 ,tuv
Test : towtwwz Hi-Z-»"H" and "H" -»Hi-Z SW is Voo side ;k iz
. i o o 5V i
Test: tow,twrz Hi-Z—"L" and "L"—Hi-Z SW is Vss side 1/0 w2 X ZZI}—-
Output turnon turnoff time 15v
tewzi -+
_—= 15V 15V
WE
tow P twer N —
Hi—Z 0.1v Hi—, chzz: o rleed .
1/0 353 = 2o 83‘6 M2,
@®Timing Chart
O Read Cycle O Write Cycle (1) (CS1 Control)
tw ]
tee | ADDRESS X
ADDRESS K )E Taw twn
tace ton == X “towr—————1/
i Cs1 /7 N 5‘; \
cst | S G N— )k k- tas
P tan | —T cs2 7{ \( \
cs2 4 —t )F N
E———-!cuz —_— - tonz: —_ ~\ A
— WE
OF N ¥ N
[:;‘:;_ F—tow Dout H
Dout X0 Ew* ‘Da =
Din
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O Write Cycle (2) (CS2 Control)

ADDRESS ) 4 X
cst N £/
tas
[YIRNNN 1 X (777
tew2
NN X b9 /
Dout > /‘L?\ <

tow—f—tou
Din~

O Write Cycle (3) (WE Control)

t,
twe:

ADDRESS ) b,

n t

taw WR

Cs1 NN Z

P-tas <

cs2 X R

',
N
twe
twnz;]

fow—jm

Dout
T tow —~—tow
Din

==

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

is "H" or “L".

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

B DATA RETENTION CHARACTERISTIC WITH LOW VOLTAGE POWER SUPPLY

(Ta=0t070°C)

Parameter Symbol Conditions Min Typ Max Unit
Data retention supply voltage Vobor _ 2.0 — 5.5 v
Data retention current Ioor \é—g',’:égzgvlw_o_zv or CS2<0.2V - - 10 ©A
Chip select-data hold time tcor 0 — — ns
Operation recovery time tr tre* — —_ ns
*trc =Read cycle time
Data retention timing (CS1 Control) Data retention timing (CS2 Control)
Data hold mode
Voo 45V Da\:;:‘;":::"e a5V Yoo 5V _voorz20v
- o CS12Vop-0.2V i oo "
csi 22v 22 cs2 04V cs2502v 0w NTTT
@ FUNCTIONS
@Truth Table
csi cs2 OE WE A0 to A12 | DATAI/O Mode Iop
H X - - - Hi-Z Unselected Ioos, loost
— L - - - Hi-Z Unselected Ioos, loost
L H X L Stable Input data Write looo
L H L H Stable Output data Read looo
L H H H Stable Hi-Z Output disable looo
X:"H or L", — 1 "H", "L or "Hi-Z"

@Reading data

Data is able to be read when the address is setted while holding CS1="L", CS2="H", OE="L" and WE=
"H". Since Data I/O 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 four 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 I/O terminals are latched up into the SRM2264L Cgo/10/12 at the end of the period
that CS1, WE are “L” level, and CS2 is "H" level. As Data /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.

@Standby mode
When CS1 is "H” or CS2 is “L" level, the SRM2264s0/10/12 is in the standby mode which has retaning date

operation. In this case Data I/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 SRM2264L.Cso/10/12 there is almost no current flow except through the high resistance parts of the

memory.
I PACKAGE DIMENSIONS

@] 1.472Max 28-pin DIP

(37.4Max)
1.44520004
(36.7£01)

28

15
aanoonooaans

4
"
(15.4201)

1 14
i 3.
$-82
0.059 L3R 0.600
(1.5) 8 &|wel (15.24)
T > 2=y
A +0.001
v N 0.010-055¢
(0252880
- 0.600~0.655
g3 (15.24~16.64)
0.10020010  0.01820004 & 5 unit : inch
(2542028)  (0.46201) "R % .
2o (mm)

[M28-2]*' 28-pin SOP

0.713Max
(18.1Max)

0.701000¢
(17.8%0.1)

1010000000000
3

D H
gale
pEiE

[HIllllllUUlll”Illl]l

)

0.370
(9.4)

|0.098:20.006
fl(2.5015;

0. 0.002
B0% oy

oN

0016200 B W
(04t01) G

0.050
(1.27)

unit : inch
(mm)

*1  SRM2264LMsoson2 has the same characteristics as SRM2264L Cooronz.
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BCHARACTERISTICS CURVES

Normalized lbpa—tcycle

Normalized lppa—Voo

Normarized ippa—Ta T T -
T 10 Vop=5.5V _| /
Voo=5.5V ’ Ta=25C
teye =Min 1.2
11 0.9 \
0.8 - 1. -
10 — L \
~ 07
. \ 08
09 < 06 /
05 056,
08 N
0.4
0.4
0.7 03 Ta=25C
teye = Min
0.2 0.2
0 20 40 60 (C) [
100 .- 200 300 500 700 1,&03 3 N s s Pa—
Normalized lppsi—Ta Normalized lopsi—Vop
T T ) - .
EVop=55v A . lon—VoH i
- TS=Vpo-0.2V va M Ta=25C m VDD=4.5V
. CS=Vop-0.2V o
va 30 N Ta=25C
20 \\
/ 10
1.0
1 v » 5
/ \
s 17 Ve \
Vi
7/ 0.4
0 1 2 3 4 5
3 4 5 6 7 )
20 20 60(C v
Normalized tacc*tacs—Ta Normalized tacc*tacs—Voo lo.—VoL
| (mA)["Vpp=4.5v 4
- Ta=25C "
\ 2’113::: H C:=l00pF Ta=25C
1 K £ /
// /|
1 /, 11 \ 10 /
0.9 14 /
8 09 P 5
07 X /
W S — o 05 10 (V)
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PF315-04

_ SRM20256LC 012

CMOS 256K-BIT STATIC RAM
@®Low Supply Current
@Access Time 100ns/120ns
©@32,768 Words X8 Bits Asynchronous

HDESCRIPTION
The SRM20256L.Cion2 is a 32,768 word X 8 bitsasynchronous, 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 TTL compatible and the 3-state
output allows easy expansion of memory capacity.

MFEATURES
@Fast access time - weeeerrere e SRM20256LCio  100ns (Max)
SRM20256LC1>  120ns (Max)
@®Low supply current =-woeeeeerresenee standby : 2¢A (Typ)
operation : 13mA /IMHz (Typ)
@Completely static - no clock required
@Single power Supply wreeesrerreessnnee s 5V +10%

@TTL compatible inputs and outputs

@3-state output

@Battery back-up operation

.Package ................................................ SRM20256LC‘0/12 28_p'n DIP (plastic)
SRM20256L.M1o/12  28-pin SOP (plastic)
SRM20256L.S1012 28-pin Shrink DIP (plastic)

HBLOCK DIAGRAM HPIN CONFIGURATION
1
AO 2
Al 3
A2 5 4
(%]
:2 N 9 -g E’Lz_ Memory Cell Array Z g
@
A5 = a
Py 3 = 512x64x8 78
A7 P 8 N
A8 I 9 @
A9 3 o
A10 < «{' 64 %8
INE 6 64
2}% _—+“'iDe<IvderH Column Gate I
Al4 T
s oS s
Control HPIN DESCRIPTION
Logic
1 AO to Al4 Address Input
oF &-loE, WE WE Write Enable
| 1/0 Buffer BF
WE I(_::nit;o E Ou.tput Enable
g [ Chip Select
1/01 to 8 Data Input/Output
1/01 1/02 1/03 1/04 1/05 1/06 1/07 1/08 ) Voo Power Supply (+5V)
Vss Power Supply (0V)
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EWABSOLUTE MAXIMUM RATINGS LT  (Vss=0V)

Parameter Symbol Ratings Unit
Supply voltage Voo —0.5t07.0 \
Input voltage Vi -0.5* to 7.0 \
Input/Output voltage Vijo —0.5* to Vpp+0.3 v
Power dissipation Pp 1.0 w
Operating temperature Topr 0to70 °C
Storage temperature Tstg —65 to 150 °C
Soldering temperature and time Tsol 260°C, 10s (Lead only) —
*Vi, Viwo(Min)= —1.0V when pulse width is less or equal to 50ns
BDC RECOMMENDED OPERATING CONDITIONS (Vss=0V, Ta=0 to 70°C)
Parameter Symbol Conditions Min Typ Max Unit
Voo 4.5 5.0 5.5 \
Supply voltage Vss 0 0 0 v
Vin 2.2 3.5 Vpp+0.3 \'
Input voltage Vi —0.3% 0 0.8 v
*Vi(Min)= —1.0V when pulse width is less or equal to 50ns
BELECTRICAL CHARACTERISTICS
®DC Electrical Characteristics (Vpp=5V£10%, Vss=0V, Ta=0 to 70°C)
Parameter . Symbol Conditions ;?nM?Igf)islT\/lca‘: f/l?r:w?lgf)isl_l\::ali Unit
Input leakage M Vi=0 to Vpp -1| — 1 -1| — 1 rA
|DDS 6§=V|H - 1.513.0 - 1.513.0 mA
Standby supply current  —— TE5=Vop—0.2V — 2 [100] = [ 2 [100] A
Vi=Vi, Vin
. lopa Wo=0mA  tee=Min — | 40 | 70 | — | 37 | 70 mA
Average operating current —
Ippat Vi=Vu, Viu — | 13| = =13 | — mA
lio=0mA teye=1us
Operati Vi=Vi, Vi _ _
perating supply current lopo _ 35 | 65 35 | 65 mA
l/0=0mA
CS=Vy or WE=Vj_
Output leakage lo or OE=Vi Vijo=0 to Voo -t =1 |-t =11 ©A
Highleveloutput voltage Vou lon=—1.0mA 2.4 Voo-01 — | 2.4 Vo-0l] — A
Low level output voltage Voo . lo.=2.1mA — |0.2/0.4] — [0.2[0.4 \i
*Typical values are measured at Ta=25C and Vpp=5.0V
@®Terminal Capacitance (f=1MHz, Ta=25°C)
Parameter Symbol Conditions Min Typ Max Unit
Address Capacitance Capp Vapp =0V — — 10 pF
Input Capacitance C V=0V — — 10 pF
1/0 Capacitance Cijo Vyo=0V — — 10 pF
@®AC Electrical Characteristics
ORead Cycle (Vop=5V£10%, Vss=0V, Ta=0 to 70°C)
- SRM20256LCyo | SRM20256L.Cy .
Parameter Symbol Conditions Min Max Min Max Unit
Read cycle time tre 100 — 120 — ns
Address access time tacc — 100 — 120 ns
CS access time tacs *1 — 100 — 120 ns
OE access time toe — 50 — 60 ns
CS output set time toz 10 — 10 — ns
CS output floating touz " — 35 — 40 ns
OE output set time towz 5 — 5 — ns
'O output floating toHz — 35 — 40 ns
QOutput hold time ton *1 10 — 10 — ns
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O Write Cycle

(Voo=5V£10%, Vss=0V, Ta=0 to 70°C)

- SRM20256L.Cyo | SRM20256L.C1, .
Parameter Symbol Conditions Min Max Min Max Unit
Write cycle time twe 100 — 120 — ns
Chip select time tew 80 — 85 - ns
Address valid to end of write taw 80 — 85 — ns
Address setup time tas .l 0 - 0 — ns
Write pulse width twe 75 — 80 — ns
Address hold time twr 0 -_ 0 — ns
Input data set time tow 45 - 50 - ns
Input data hold time ton 0 — 0 - ns
Write to Output floating twhz " — 35 — 40 ns
Output Active from end of write tow 10 — 10 — ns

*1 Test Conditions

1
2
3.
4

Cu=

. Input pulse level : 0.6V to 2.4V

. tr=tf=5ns
Input and output timing reference levels : 1.5V
. Output load CL=100pF
+5V
1.8kQ
1/0
CL 9909

1

100pF (Includes Jig Capacitance)

@®Timing Chart

*2 Test Conditions

. Input pulse level : 0.6V to 2.4V

. tr=tf=5ns

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

W -

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

5. Output load CL=5pF

+5V

1.8kQ
1/0

C. 990Q

1

CL=5pF (Includes Jig Capacitance)

ORead Cycle OWrite Cycle (CS Control)
the: - ADDRESS K — P
ADDRESS X % — —— Taw o F.
tace ton ] [ X 7 NANNNN
s Y 77 i
| S—: —to wE KI7777777
OF k LY/
-t.ur. Fe—tonz Dout juuunwul 2
Dout AR ¥R == Ew—-—twi :
Din
e Note :
OWrite Cycle (2) (WE Control =
rite Cycle (2) ( ontrol) 1. During read cycle time, WE is to be “H” level_._
. ) 2. During write cycle time that is controlled by CS, Output
ADDRESS * N “B:"ff:: ‘{i"ln high impedance state, whether OE level is
[ SNk N J{Z"“72222277 3. During write cycle time that is controlled by WE, Output
o tas o Buffer is in high impedance state if OE is “H” level.
B A\E —
bout it “—10w—'1r77
LLLLI_LLLLLLL/I =X
tow=t=tou

Din
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EDATA RETENTION CHARACTERISTIC WITH LOW VOLTAGE POWER SUPPLY

(Vss=0V, Ta=0to 70°C)
Parameter Symbol Conditions Min Typ Max Unit

Data retention supply voltage Vbpr 2.0 — 5.5 \)

Data retention current loor Vpp =3V, CS=Vppr—0.2V — 1 50 uA

Chip select data hold time tcor 0 - - ns

Operation recovery time tr trc* - —_ ns

*trc=Read cycle time

Data retention timing

r~— Data hold mode
Voo = 4sv Voprz20V 45V
tcor+f tr
= 2oV CS=Vppr—0.2V 72V
HFUNCTIONS
@ Truth Table
CS OE WE A0 to Al4 DATA I/0 Mode Ipp
H - — — Hi—Z Standby lpps, Ippsi
L X L Stable Din Write Iopa, Ibpal
L L H Stable Dout Read oA, DAt
L H H Stable Hi—Z Output disable Ippas Ippat

®Read Mode

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 SRM20256LCio/12 when CS or WE

is in positive-going. Since DATA 1/O 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 SRM20256LCio/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 Vop—0.2V, the

SRM20256LC1o/12 is in the data retention battery back-up mode, in this case, there is a small current in the
SRM20256LC1o/12 which flow through the high resistances of the memory celis.
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HMPACKAGE DIMENSIONS

1.472Max .
(37.4Max) 28-pin DIP
1.44510.004
(36.701)
28 15
AN OO0O0A0000
i
o<
jovm)
oz
o
1 UUUUUUUUUUU;—:
g 3.
S o262
0.059 = 0.600
(15 N[0 (15.24)
T Selst .
L " 1 [ \! 0.010-0000¢
J IU (025:001)
l—.\—A- 0.600~0.655
§ 8 (15.24~16.64)
— " g
.100£0010 0.018+0008 + + L
?2_g4tozs) (0.46£01) g; unit © lr:;:‘:’l
IS
0.713Max )
(18.1Max) 28-pin SOP
0.701 +0.004
N (17.8%01)
28 15
g o[3q)
S3lsa
Hales
=<t |00
383z
(=] o~
IERERERLEANEL !
1 14 B
Sass 0370
oney 9.4
895e
H k=14 o
ey sf =
L S8
0.050 e
(1.27) T 0o016%000¢ 8& ‘u_?'ﬂg? unit : inch
(0.4t01) 3S mm
- 28-pin Shrink DIP
1Max
. (27.94Max)
1.067
e @)
28 15
By Tatatatutntelutn n natata s &
e
2|8
’3 e
SO OO OO R O
1 14
0039
(1.0) <%l
S!_g =
[ A 1 gg Ef2
m T 982
3%
0.07 0.019#000¢ -
(1.778) (0.48101) < §
H . .
Sg unit : inch
mm

*1 Represents SRM20256LMio12 that has the same electrical characteristics as SRM20256L.Cionz.

*2 Represents SRM20256LS1o12 that has the same electrical characteristics as SRM20256LCione.




BMCHARACTERISTICS CURVES

Normalized Ippa—tcycle

Normalized lppa—Voo

Normarized lppa—Ta |
T Vop=5.5V
Voo=5.5v 10 Ta=25C ] 12 /
M .
1 fon S 09 \
08 10
o \‘\ \
\ 0.7 08
09 06 N ’
\ N
05 \\ 0.6,
08
04
I 0.4
0.7 03 Ta=25'C
= Min
0.2 0.2 b
0 20 40 60 (O l
100 200 300 500 700 1,000
(ns) 3 4 5 6 7 W
Normalized lpps1—Ta Norralized lpps1—Voo
o s o lon—Von
Voo =5.5V ya 40 (mA) T
["TS=Vop-0.2V 7 | Ta=25%C Voom 4.5V
y, CS=Voo-0.2V ey
5 30 Ta=25'C
/
A 20
/ 10
\
y N
1 . 7 5 \
7 )
05—~ V \
y, \
0.4
1
3 4 5 6 7 v
 ——
20 20 60 (C ™
Normalized tacc*tacs—Ta Normalized tacc*tacs—Voo - lo.—VoL
m |
Voo=4.5V Ta=25'C Voo=4.5V
“ Co=100pF . o= 100pF Ta=25C e
1. / ] 11 1 //
. /]
4
o - 5 //
0.7, 0. /
20 40 60 C 4 ™ 0.5 0 W




PF281-02

SRM20256LCTio/12

HDESCRIPTION

The SRM20256LCTio/12 is a 32,768 word X 8 bits asynchronous, static, random access memory fabricated

CMOS 256K-BIT STATIC RAM

@Industrial Temperature Range

@®Low Supply Current

@Access Time 100ns/120ns

@32,768 Words X 8 Bits Asynchronous

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 TTL compatible and the 3-state output allows easy expansion of

memory capacity.
HFEATURES

@Industrial temperature range ---«---+-roeeeeeenn

@Fast access time

@Low supply current

@Completely static

—40 to 85°C
SRM20256LCT1o 100ns (Max)
SRM20256LCTi2 120ns (Max)
standby : 2uA (Typ)
operation : 13mA/1MHz (Typ)
no clock required

@Single power Supply «+eeerereereeseessenes 5V +10%
@TTL compatible inputs and outputs
@3-state output
@Battery back-up operation
‘Package ................................................ SRM20256LCT10/12 28_p'n Dlp (plast'c)
SRM20256LMT1o/12  28-pin SOP (plastic)
SRM20256LSTio12 28-pin Shrink DIP (plastic)
HBLOCK DIAGRAM HPIN CONFIGURATION
Al4( 1 28{1 Voo
0 Al2( 2 270WE
Al A7 [ 3 26[JA13
A2 N A6 4 25 g A8
A3 9 8 512 A5 15 X 240A9
Ad E’ § b Memory Cell Array At g6 '% 23 j ALl
A5 k= Q 512x64x8 A3 7 Q 22p0E
A6 @ > N
A7 o A2 8 o1 21fAl0
A8 § Al Q9 (?) 20 TS
A9 3 A0 [10 & 19[11/08
:}fl’ < J[64><8 1/o1Q11 18[31/07
A12 6 v | 64 1/02012 1701/06
A13 Decoder Column Gate l 1/03[13 16[11/05
Al4 —I Vss Q14 150 1/04
TS o-fCS g
Control HPIN DESCRIPTION
Logic
1 AO to Al4 Address Input
OF O-08, WE WE Write Enable
WE Control 1/0 Buffer (3 Output Enable
Logic [ Chip Select
1/01to 8 Data Input/Output
1/01 1/02 1/03 1/04 1/05 1/06 | Voo Power Supply (+5V)
/01 1/02 1/¢ /05 1/06 1/07 1/08 Vss Power Supply (0V)
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EABSOLUTE MAXIMUM RATINGS : L ‘ (Ves=0V)

Parameter Symbol . Ratings Unit
Supply voltage Voo —0.5t07.0 "
Input voltage \ —0.5* t0 7.0 v
Input/Output voltage Vijo —0.5* to Vpp+0.3 \%
Power dissipation Pp 1.0 w
Operating temperature Topr —40 to 85 °C
Storage temperature Tstg —65 to 150 °C
Soldering temperature and time Tsol 260°C, 10s (Lead only) -
*V), Vio(Min)= —1.0V when pulse width is less or equal to 50ns

HDC RECOMMENDED OPERATING CONDITIONS (Vss=0V, Ta=—40 to 85°C)

Parameter Symbol Conditions Min Typ Max Unit

Voo 4.5 5.0 5.5 \Y
Supply voltage Vss 0 0 0 v
Vi 2.2 3.5 Vpp+0.3 \'
Input voltage Vi 0.3 0 08 v

*Vii(Min)= —1.0V when puise width is less or equal to 50ns
WELECTRICAL CHARACTERISTICS
@®DC Electrical Characteristics (Vpp=5V+10%, Vss=0V, Ta=—40 to 85°C)

Parameter Symbol Conditions ;?an;_)jziL;T;i f/l?rl:ﬂ'?'szi'_‘l:\;lr;i Unit
Input leakage lu Vi=0 to Vpp -1 — 1 -1 — 1 #A
] lops CS=Vi — 15|30 — |1.5]|3.0 mA
Standby supply current lost TS=Vop—0.2V — 2 (200 — | 2 |200] LA
Vi=Vi, Vin g
' looa ljo=0mA  toye=Min — | 40 |70 | — [ 37 | 70 mA
Average operating current
looar Vi=Vi, Vi — =] =] - mA
lo=0mA teye=1us
Onerati Vi=Vi, Vi _ _
perating supply current lbpo 35 | 65 35 | 65 mA
li/o=0mA
S = V|H or WE =V||_
Output leakage Lo or OE=Vi Vi/o=0 to Voo -1 — |1 |-t = 1 ©A
Highlevel output voltage VoH lon=—1.0mA 2.4 Vpp-0.1] — | 2.4 Vp-0.1] — \
Low level output voltage Voo loo.=2.1mA — 0.2{0.4] — [0.2]0.4 v
*Typical values are measured at Ta=25°C and Vpop=5.0V
®Terminal Capacitance (f=1MHz, Ta=25C)
Parameter Symbol Conditions Min Typ Max Unit
Address Capacitance Capop Vapp =0V — — 10 pF
Input Capacitance C V=0V — — 10 pF
1/0 Capacitance Ci/o Vijo=0V — — 10 pF
@AC Electrical Characteristics
ORead Cycle (Vop=5V£10%, Vss=0V, Ta=—40 to 85°C)
- SRM20256L.CTy | SRM20256L.CT), .
Parameter Symbol Conditions Min Max Min Max Unit
Read cycle time tre 100 — 120 — ns
Address access time tacc — 100 — 120 ns
CS access time tacs . — 100 — 120 ns
OE access time toe — 50 — 60 ns
CS output set time tewz 10 — 10 — ns
CS output floating tenz — 35 — 40 | ns
'OE output set time toiz *2 5 — 5 — ns
OE output floating tonz — 35 — 40 ns
Qutput hold time “ton *1 10 — 10 — ns
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O Write Cycle

(Vop=5V+10%, Vss=0V, Ta=—40 to 85°C)

Parameter Symbol Conditions SRMNZMLCT'“ SRMZM%LCT” Unit
Min Max Min Max

Write cycle time twe 100 — 120 - ns
Chip select time tew 80 — 85 - ns
Address valid to end of write taw 80 — 85 — ns
Address setup time tas .l 0 — 0 — ns
Write pulse width twp 75 — 80 - ns
Address hold time twr 5 — 5 — ns
Input data set time tow 45 — 50 — ns
Input data hold time ton 1} — 0 — ns
Write to Qutput floating twhz .2 — 35 — 40 ns
Output Active from end of write tow 5 — 5 — ns

*1 Test Conditions
1 . Input pulse level : 0.6V to 2.4V
2. r=tf=56ns
3. Input and output timing reference levels : 1.5V
4 . Output load CL=100pF
+5V

1.8kQ

c = 9900

I

CL=100pF (Includes Jig Capacitance)
@®Timing Chart

*2 Test Conditions
. Input pulse level : 0.6V to 2.4V
. tr=tf=5ns
. Input timing reference levels : 1.5V
. Output timing reference levels :

+200mV (the level displaced from stable output voltage level)
. Output load CL=5pF

+5V

o~ W -

o

1.8kQ

I C. 990¢Q

Ci=5pF (Includes Jig Capacitance)

ORead Cycle

OWrite Cycle (CS Control)

trc | ADDRESS X K
ADDRESS K * < \:'.:""' : “"
tace - [ e ARNNNN
s N\ 77 7 Lt ’
L —"T ey S St LEEANNNNNNY /77777777
24 3 77X 7X7
toe: Fe—tonz Dout S Vorar 4
.V S 50 28 SIS
Din
Note :

OWrite Cycle (2) (WE Control)

[ 1, -]

1. During read cycle time, WE is to be “H” level.
2. During write cycle time that is controlled by TS, Output

Buffer is in high impedance state, whether OE level is

we
ADDRESS ék %

AW’ R

“H” or “L".

o] A\Y W7 7/7777777 3. During write cycle time that is controlled by WE, Output

o tas o

Buffer is in high impedance state if OE is “H” level.
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HDATA RETENTION CHARACTERISTIC WITH LOW VOLTAGE POWER SUPPLY  (vss=0V, Ta= —40 to 85°C)

Parameter Symbol Conditions Min Typ Max Unit
Data retention supply voltage Voor 2.0 - 5.5 \
Data retention current Ioor Vop=3V, CS=Vppr—0.2V — 1 100 #A
Chip select data hold time tcor 0 - —_ ns
Operation recovery time tr tre* —_ -— ns

*trc=Read cycle time

Data retention timing

Data hold mode
Voo 48V ypprz20v 45V
teor TS2v tr
= 227 =Vppr—0.2V 2oV
EFUNCTIONS
@Truth Table
CS OE WE A0 to Al4 DATA I/0 Mode lop
H — — — Hi—2Z Standby Ipps, Ippst
L X L . Stable Din Write lpopa, Ibpai
L L H Stable Dour Read Ippa, lopat
L H H Stable Hi—2Z Output disable lopa, IDDAI
®Read Mode

The Data appear when the addresses is setted while holding CS =“L", OE=“L" and WE="“H". When OE
=“H" Data I/O 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 C8=“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 SRM20256LCT1o/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
cbntention on the data bus can be aboided.

@Standby Mode
When CS is “H” the SRM20256LCTio/12 is in the standby mode. In this case Data 1/O 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 Vpp—0.2V, the
SRM20256LCTio/12 is in the data retention battery back-up mode, in this mode, there is a small current in
the SRM20256LCT10/12 which flow through the high resistances of the memory cells.
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HMPACKAGE DIMENSIONS

1.472Max .
(37.;Ma°:: 28-pin DIP
1.445%0:
(36.7201)
28 15
felelalalclisliaialalclalialelinl
B
) o0
S
2]
IT'UUUUUUUUUUUUH
3 i
0.059 i5)Es 0.600
(15 So(e (15.24)
B 59|s%
.001
i 1 [ 1 o'oloiﬁ.o&oa
Y (0.25785)
| -
—+ 0.600~0.655
g% (15.24 - 16.64)
'0.100+0010 0,018:0004 % % unit  inch
(2.542025)  (0.46101) g o om
0.713Max .
(18.1Max) ) 28-pin SOP
0.701 %0004
A (17.8%01) |
g=l5m
S gjoo
23 |0
BERIES
o O~
1 Bge B
S a $o 0.370
g
§£"’3 g (9.4)
c{8a
=T R
0.050 e
(127) 001620006 & 0033 unit : inch
(0.4201) 3S (mm)
[s28]"*
11Max 28-pin Shrink DIP
(27.94Max)
1.067
(27.1)
28 15
L OO O OO ——
ognd
@l
P 2333
1 14
0.039
(1.0) gl
22 0z o
{ ‘ N EEE
il i
0.07 0.019£0004 P
(1.778) (048201 £
23 unit : inch
oY mm

*1 Represents SRM20256LMT1o2 that has the same electrical characteristics as SRM20256LCT+on2.
*2 Represents SRM20256LSTio2 that has the same electrical characteristics as SRM20256LCT1orr2.
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BCHARACTERISTICS CURVES

Under measurment
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KF087
PF369-01

SRM21256N:5/45/55

CMOS 256K-BIT STATIC RAM

o "\ﬁ\@gﬁ) @®Low Supply Current
Q@\\® @Access Time 35ns/45ns/55ns
@ @65,536 Words X4 Bits Asynchronous

HDESCRIPTION
The SRM21256N3s/45/55 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.

HFEATURES
@Fast access time SRM21256N3s 35ns(Max)
SRM21256N4s 45ns(Max)
SRM21256Ns5 55ns(Max)
@Low supply current sesseeseeeseecsecsecssestand-by : 3mA(Max)
operation : 120mA(Max)
@Completely static <seseesseseeeesseceencceno clock required

.Single power supply ssescescescescescesse 5/ +100)
@TTL compatible inputs and outputs
@3-state output

@Package SRM21256N3s/45/55 24-pin Skinny DIP (300 mil plastic package)
HBLOCK DIAGRAM HPIN CONFIGURATION
A0 AO 5 1 2411 Voo
:; Al 2 231 A15
A3 s | & | 256 A2 3 227 A14
A4 3 § A Memory Cell Array A3 14 w 21 Al13
AS 5 o 256 X256 X4 A4 []5 § 207 A12
:g § > A5 CJ6 N 19[1All
A8 P A6 (7 m 181 Al10
5 8 A7C]8 & 17[31/04
3 4
A10 2 b 056%4 A8 ]9 16{71/03
All A9 [ 1/02
:}g 7 cs ™ 1/01
256 —

Al4 8 Decoder |22 Column Gate Vss ] WE
Al5

[
5o contrr " HPIN DESCRIPTION

Logic

T A0 to A15 Address Input

WE _VLE Wr.lte Enable
WE Control 1/0 Buffer cs Chip Select

Logic 1/01 to 4 Data Input/Output

Voo Power Supply (+5V)
1/01 1/02 1/03 1/04 Vss Power Supply (0V)
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MABSOLUTE MAXIMUM RATINGS' . o ' :‘ ‘(Vss=0V) .

Parameter Symbol Ratings Unit
Supply voltage Vbp -0.5t07.0 \'
Input voltage Vi ‘ —0.5* to 7.0 v
( Input/Output voltage Viso —0.5* to Vpp+0.3 v
Power dissipation Po 1.0 w
§ Operating temperature Topr i 0to70 °C
| Storage temperature Tstg —65 to 150 ‘C
Soldering temperature and time Tsol 260°C, 10s (Lead only) —

3; *V), Vig(Min)= —3.0V when pulse width is =20ns

HDC RECOMMENDED OPERATING CONDITIONS (Vss=0V, Ta=0 to 70°C)

Parameter Symbol Conditions Min Typ Max Unit
Supply voltage Voo 4.5 5.0 5.5 v
Vss 0 0 0 \%
Input voltage Vin 2.2 = Vpp+0.3 v
Vie 03] — 0.8 v

*ViL(Min)= —8.0V when pulse width is =20ns

MELECTRICAL CHARACTERISTICS B
@®DC Electrical Characteristics (Vop=5V+10%, Vss=0V, Ta=0to 70°C)

Parameter Symbol Conditions- Min Typ Max Unit
Input leakage Iu Vi=0 to Vpp -1 — 1 ©A
Ipps CS=Vi4 — — 10 mA
Standby suppl rrent ——
y stpply carren loost CS=Vop—0.2V - - 2 mA
Average operating current Iopa o —\(;::AVIL’t V'”_ Min — — 120 mA
= eye=
Output leakage lLo CSVT /ZE (;) ;ow\f; :V"_ -1 — 1 LA
High level output voltage VoH lon=—4.0mA 2.4 — — \'
Low level output voltage Voo lo.=8.0mA — — 0:4 v
@®Terminal Capacitance (f=1MHz, Ta=25C)
Parameter Symbol Conditions Min Typ Max Unit
Address Capacitance Caop - - 10 pF
Input Capacitance Ci - — 10 pF
1/0 Capacitance Ciro — — 10 pF
@AC Electrical Characteristics
ORead Cycle (Vop=5V+10%, Vss=0V, Ta=0 to 70°C)
RM N3s | SRM: RM N:
Parameter Symbol Conditions S - 21256Nss S - 21256Nss S - 21256Nss Unit
Min | Max | Min | Max | Min | Max
Read cycle time tre 35 | — | 45| — | 55 | —. ns
Address access time tacc *1 — | 8 | — | 45 | — | 55 ns
CS access time tacs — | 38 | — | 4 | — | 55 ns
CS output set time toz " 51— |85 | —1|5|— ns
CS output floating tenz 0 |15] 0 ]20| 01| 25 ns
Qutput hold time ton *1 5| —1 5| —|5|— ns
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O Write Cycle (Vop=5V+10%, Vss=0V, Ta=0 to 70°C)

. SRM21256N35 | SRM21256N,5| SRM21256Ns5 .
P t Symbol Conditi Unit
arameter ymbol onditions Min TMax | Min [Max | Min | Max ni
Write cycle time twe 35 | — | 45| — | 55 | — ns
Chip select time tew 30 | — |40 | — |50 — ns
Address valid to end of write taw 30 | — 40 | — |50 | — ns
Address setup time tas .l 0 — 0 — |0 — ns
Write pulse width twe 25 | — | 85 | — | 45 | — ns
Address hold time twr [1] . 0 — 10 — ns
Input data set time tow 15| —]120 | — |2 | — ns
Input data hold time toH 0| —| 0| —1]0 — ns
Write to Output floating twhz .2 0 15| 0 | 20| 0 | 25 ns
Output Active from end of write tow 0o|—]10 | — 10| — ns
*1 Test Conditions *2 Test Conditions
1. Input pulse level: Vss to 3.0V 1. Input pulse level: Vss to 3.0V
2. t=t=5ns 2. t=tr=5ns
3. Input and output timing reference levels: 1.5V 3. Input timing reference levels: 1.5V
4 . Output load C_=30pF 4 . Output timing reference levels: +200mV (the level displaced from
stable output voltage level)
Load 1 +5v 5. Output load C,=5pF
4800 Load 2 eV
Dout 480Q
255Q 30pF* Dout
255Q 5pF*
*Including scope and jig.
*Including scope and jig.
@®Timing Chart
ORead Cycle OWrite Cycle (1) (CS Control)
N ADDRESS X — ) 3
Aooress _ = LI/ i % S S \\\\N
LACC: As =1
@ ANNANN' b %
—ta: — WE NANAANY
bour pout 3553 Vor v 4
tow—et==tou:
Din
o Write Cycle (2) (WE Control) Note : During read cycle time, WE should be “H" level.
E e o
ADDRESS X *
AW twri
[+ Sk 2
P tas e
TS | S
] f——tow
Dout 35> w ——.1’77
LLLLLLLZJ_LL/I ==
tow*f=tou
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FUNCTIONS
@Truth Table .
CS WE A0 to Al5 DATA I/0 Mode Iop
. H * * Hi-Z Standby lops, opst

. L L Stable Din Write lopa
] L H Stable Dout Read lopa
; - *: “H” or “L" '
1
f{,

@®Read Mode

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.
In above any case, data on the DATA 1/O terminals are latched up into the SRM21256N when CS or WE is
in positive-going. Since DATA /O 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 I/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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HPACKAGE DIMENSIONS
N24 —
1.250Max
e (31.751Max)
1.213
(30.8)
24 "

[P

O W

Nyg

s ¥

1 12
0.300
(7.62)
%
22 l
Q8 ‘
A
c
T 000 \
£33 oo
0.019£0.004 0.100%0.010 ‘gé Se
(0.48t0.1) (2542025 @ g2 ot ,3(\'
unit © inch
(mm)
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CHARACTERISTICS CURVES

Under measurment
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PF051-05

SMM2364C

CMOS 64K-BIT MASK ROM

@®Low Supply Current
@Access Time 350ns/450ns
@8,192 Words X 8 Bits Asynchronous

EDESCRIPTION
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.

B FEATURES
@ACCESS HME: ++rrrersrrrrrnnreserriiieeneiiiian 350/450ns
@Low supply current standby : 0.14A (Typ)
operation: 15mA/12mA (Typ)

@Completely static

@Single power Supply «++eerreeererremrnnnniaeeee 5V+10%
@TTL compatible inputs and outputs

@ 3-state output with wired-OR capability

@PaCcKage:+++wrwwrrerrrerrerrrrrntii 24-pin DIP (plastic)
HEBLOCK DIAGRAM l PIN CONFIGURATION
00 01 02 03 04 05 06 07
a7 O 2 Voo
J A (2 2301 a8
EChga As 5 3 2] a9
i I
CE/CE Butfor Output Buffers A e 2 a2
A3 s 2 200 ce/TE
* 8 A2 Es § s a0
) Al 7 180 An
5 3 32 o
"o Eam 3 }'71_ Y Select A0 (s 8 7p o7
Al S o s 16[] o6
A2 o1 10 5[] os
3
A3 J 2% 8 02 " 1f] o4
Ad4 4 v {12 130 o3
"l_)
A5 s
ne 2 3 M PIN DESCRIPTION
A7 5|8 g 256 ROM Array
A8 A - g9 8 AOto A2 Address Inputs
x pr—
A9 CE/CE Chip Enable
AL0 00 to O7 Data Outputs
All
AL2 Vop Power Supply (+5V)
Vss Power Supply ( 0V)
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H ABSOULTE MAXIMUM RATINGS (Vss=0V)
Parameter Symbol Ratings Unit
Supply voltage Voo —0.3t0 7.0 \"
Input voltage Vi —0.3 to Voo+0.3 v
Output voltage Vo —0.3 to Voo+0.3 v
Power dissipation Po 1.0 w
DC output current lo 10 mA
Operating temperature Topr —65 to 150 °C
Storage temperature Tste —10 to 70 °C
Soldering temperature and time Tsol 260°C, 10 s (at lead) —
B ELECTRICAL CHARACTERISTICS
@DC Characteristics (Voo=+5V£10%, Vss=0V, Ta=—10 to +70°C)
Parameter Symbol Conditions Min Typ Max Unit
High level input voltage ViH 2.2 — Vop+0.3 Vv
Low level input voltage Vi —0.3 — 0.8 '
Input leakage current Iy 0=VI=Vpp —-1.0 — 1.0 uA
CE=Vss+0.2
Standby supply current lobs & —Voo—0.2 — — 40 uA
Operating supply current lobo with output open — 15%/12 40*/30 mA
Output leakage current ILo 0=Vo=Vpp —-1.0 — 1.0 uA
High level output voltage VoH lon=—1.0mA 2.4 — —
Low level output voltage Vo loo.=2.0mA — — 0.4 \"
Input capacitance Ci f=1MHz — — 7 pF
Output capacitance Co f=1MHz — — 10 pF
*at access time 350ns
@AC Characteristics (Voo=+5V£10%, Vss=0V, Ta=—10 to + 70°C)
Parameter Symbol Conditions Min Typ Max Unit
Address access time tace CL=1TTL+100pF — — 350/450 ns
CE access time tace ViH=2.2V, ViL=0.8V — — 350/450 ns
Output floating tor Von=2.2V, VoL=0.8V — — 150 ns
Output hold time ton tr=tf=10ns 0 — — ns
@Timing Chart
ADDRESS X
CE/CE
tace ton tor
OUTPUT %/ Vou Vo
DATA OUT
K Vo Vo
tace
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I FUNCTIONS
@Truth Table

CE CE A0 to A12 00 to O7 MODE
H X Hi-Z Standby
H L Stable Output daté Read
X:Horl)
@Read mode
Data can be read by simply setting an address with CE held at "H” or CE at "L".
@Stanby 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

frow 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.

B PACKAGE DIMENSIONS

C24 24-pin DIP

1.260Max

(32.0Max)

124410008
316100

24 13
annonnnomnnnmon

o)
£
) 5

uuuuuuuuuull_za
1

0.059

0.600
(1.5) (15.24)

) 1 il fF oo 8

| S B
l0.25 883!
0,608 - 0655
(15.44 - 16.64)

0,100+0010 0,018+0002
(2.54:025) (0.46200%)

3:005)

01300002
3.

unit : inch
(mm)
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ECHARACTERISTICS CURVES

(ma) looo—Ta loos—Ta loo—Vor
T T (uA) (mA) 4
Voo =8V e 16
foo=21 = — =
* T —
16
~——450ns
1.0 / 12
Z
20 ‘10 .
o s
==+=-— o1 YV
P = 6 /
10 7
A A
Voo =5V
} ——+ L1
o T T T T 0
40 o 40 80 {t) - 40 o 40 02 04 08 08(Vv)
lo.—Ta lon—Von lon—Ta
(mA) (ma) | (ma)
Voo 04V v sv
16 - + o0 ® Von=24V
Voo 45V -30 -30 t+
1 Voo=45V
12
~
\\ I~
10 ] -20 -20
-
s s N\ R
]
6
-10 10
4
2
0 o o
40 ° 40 80 (T) ) 3 4 5(v) ° © 80 (C)
tacc—Voo tacc—Ta Vii—Voo
(ns) (ns) T T T “ T
Ci=1 FTLM?OpF Cl='T1I'L*|0?DF Ta-25T
Ta 25T 24
600 2 Voo =5V
500 20 /
400 e e
300 12
1
\ 08
200 — ] —
100 100 04
o 0 o
3 5 6 7(v) 40 o 40 80 (c) 4 5 6 7(v)
Vii—Vop
© 1
Ta 26T
24
20
1.6
12
L
//
08
04
o
5 6 7(v)
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PF063-04

SMM2365C

CMOS 64K-BIT MASK ROM

@Low Supply Current
@Access Time 350ns/450ns
@8,192 Words X 8 Bits Asynchronous

M 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.

B FEATURES
@ ACCESS HME: -++++eroerrrersrrresauereneresnineenis 350,/450ns
@ LOW SUPPIY GUITENE++-+=+esreereesesmmsmsnenannans standby: 0.1.A Typ

operation: 15mA/12mA
@ Completely static
@ Single power Supply «+-xereeeseernreeenneeens 5V+10%
@ TTL compatible inputs and outputs
@ 3-state output with wired-OR capability

. Package ................................................ 28-pin DIP (plastic)
HBLOCK DIAGRAM H PIN CONFIGURATION
CS1/CS1  €s2/C52 00 01 02 03 04 05 06 07
O O NC Voo
A12 ] Cs1/CS1
A7 (] Cs2/Cs2
cE 51/, 05/, OF *e 4 *
- — Output Buffers A5 [ A9
OF AND OE LOGIC as %) A1l
2
T I nd £ o
a2 Q & Al0
A0 | 5 & | AL g 8 TE
Al e I § 1 Y Select a0 o7
o
A2 ) oo 06
o g 05
A3 H Jaexs 0z g 04
A4 3 Vss [ 03
AS é)
A e
® 3 . WPIN DESCRIPTION
A7 ] 8 °
A8 =an § —zfﬁ ROM Array A0 to A12 Address Input
e 8152 8 OE Output Enable
A9 * CE Chip Enable
A0 Cs1/CS1,652/CS2  Chip Select
All 00 to O7 Data Output
Al12 Voo Power Supply (+5V)
Vss Power Supply( 0V)
NC No Connection
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 MABSOLUTE MAXIMUM RATINGS .~~~ oo Vss=0v)

Parameter Symbol Ratings Unit
Suppy voltage Voo —0.3t0 7.0 Vv
Input voltage Vi, . —0.3 to Voo+0.3 "
Output voltage . Vo —0.3 to Voo+0.3 \"
Power dissipation Po ’ 1.0 | w
DC output current ’ lo ' 10 mA
Operating temperature Topr —10 to 70 °C
Storage temperature Tste —65 to 150 °C
Soldering temperature and time Tsol 260°C, 10s (at lead) —
MELECTRICAL CHARACTERISTICS
@DC Characteristics , (Voo=+ 5V£10%, Vss= 0V, Ta=—10 to +70°C)
Parameter Symbol Conditions Min Typ Max Unit
High level input voltage Vin 2.2 — Voo+0.3 v
Low level input voltage Vi —0.3 — 0.8 v
Input leakage current I 0=<VI=Vop —-1.0 — 1.0 ©A
Standby supply current loos CE=Vop—0.2 — 0.1 40 uA
Oper“atiné supply current Ibbo with output open — 15*/12 40*/30 mA
| Output leakage current lo 0=<Vo=Vmp -1.0 — 1.0 uA
High level output voltage Vo lon=—1.0mA 2.4 — — v
Low level output voltage Voo lo.=2.0mA — — 0.4
Input capacitance Ci f=1 MHz — — 7 pF
Output capacitance Co f=1 MHz — — 10 pF
* at access time 350 ns
@AC Characteristics (Voo=5V£10%, Vss=0V, Ta=—10 to +70°C)
Parameter Symbol Conditions Min Typ Max Unit
Address access time | tacc — — 350/450 ns
p— - CL=1TTL+100 pF
CE access time tace — — 350/450 ns
— N ViH=2.2V, Vu=0.8V
OE access time toe — — 150 ns
Output floating tor Vou=2.2V, Vor=0.8V — — 150 ns
Output hold time toH tr=tf=10ns 0 — — ns

@Timing Chart

ADDRESS
CS1/CS1, €S2/CS2

toe

tacc
OUTPUT

tace




HFUNCTIONS
@Truth Table

CE CS1/CS1, €S2/CS2, AD to A12 OE 00 to O7 MODE
H X X Hi-Z Standby
L Stable H Hi-Z Output disable
L Stable L ‘Output data Read
X: *H" or "L”
@®Read 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.

@Standby 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.

@Output 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 TTL 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.

Il PACKAGE DIMENSIONS

1.472Max 28-pin DIP

C28 (37.4Max)
144510008
(36.7:01)

8 15
aooooooooooonn

(=p=j=a=pa=geam=g=gegagagey
1

528 0004
(13.4201)

I P
0.059 233 0.600
(1.5) 8 olme) (15.24)
ST i p—
= 0001
0010700004
(0.25—001)
~ 0.600~0.655
8 (15.24~16.64)
S 222

51002000 0,018+0004 &
(2.541025)  (0.46%01)

0.130
(3.32005)

unit : inch
(mm)
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B CHARACTERISTICS CURVES

looo—Ta loos—Ta lo.—VoL
(ma) — (ma)
Voo=8Y 16
30 +—
"
——450ns
' —— ' 1
{ 20 - 10 /
i ~F-d_ 8 /
I ==3%== [X] 1/
~— = 0
10 I 1 7 1 /
! — » A
i 001 ’ Ta=25¢
i - 2
Voo =8 V: Voo=5V
) t T T T T T T T | 0 1 1
40 ° 40 80 (T) —40 0 4 80 (%) o 02 04 08 08(V)
lo.—Ta lon—Von lon—Ta
(mA) (ma) T T (ma)
Vo.=04 V Voo
16 T t =5V Vou=24V
Voo=45 V -3 -30 +—+
14 Voo=45V
12
~N
'\\ N
0 ] -20 -20
—
s —] \ -
\l\
6
-10 - 10
4
2
o 0 o
40 o 40 80 (T) 1 2 3 4 5(v) —40 0 40 80 (T)
tacc—Voo tacc—Ta Vii—Voo
(ns) pap (ns) T T T ) T T
=1 TTL+100 pF Cu=1TTL+100 pF Taz28¢
600 Ta=25C— : L 24
Voo:=8V /
300 500 20 /,
400 18 ]
0 12 /
>
N~ | L1
200 08
—— —
100 04
0 ° 0
3 ) 5 6 7°Vv) ~40 o 40 80 (T) 3 4 5 6 7°(v)
Vii—Voo
)
T T
Ta=28T
24
20
16
12
L—T
08
04
0
3 4 5 6 7(V)
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PF306-02

SMM6365C

CMOS 64K-BIT MASK ROM

@Low Power Dissipation
@Access Time 250ns
@8,192 Words X 8 Bits Asynchronous

l 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.

W FEATURES
@ ACCESS tIME ...eveieiiiiiieeieiiteee it 250ns
@ Low Supply CUITeNt .......cceeeiieniieeieeceeciienieenn Standby: 0.1 yA (Typ)

Operation: 16 mA (Typ)
@ Internal synchronous type
@ Single power supply.....cccccoeceerieienniniiciinienn 5V = 10%
® TTL compatible inputs and outputs
@ 3-state output with wired — OR Capability

@ Package.......cocooveuieiiiiiiieieieeee e 28-pin DIP (plastic)
Il BLOCK DIAGRAM Il PIN CONFIGURATION
CS1/CST  ¢s2/T82 00 01 02 03 04 05 06 07
NC g Voo
A12 Cs1/Ts1
A7 Cs2/Cs2
e [Chip Enable, Chip Select A6 a A8
Qutput Enable Output Buffer AS 7 A9
OE | Timing Generator Data Latch At a 2 Al
1 }’ 8 A3 g oF
A2 g ® A10
A0 5 & | A g a 3
AL el > § Y Select a0 o7
A2 e zo q 06
1 g 05
A3 5 ftszxs 02 g 08
A4 % Vss (] 03
A5 e
8
A6 =
A7 § k> Hl PIN DESCRIPTION
8 § 256 Memory Cell Array
A8 —’ﬂ o =1 256x32x8 AO to A12 Address Input
A9 x CE Chip Enable
€S1/T87,cS2/TS2  Chip Select
A10 OE Output Enable
All 00 to 07 Data Output
A12 Voo Power Supply (+5V)
Vss Power Supply (OV)
NC No connection
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B ABSOLUTE MAXIMUM RATINGS

(Vss=0V) -

B ELECTRICAL CHARACTERISTICS

® DC Characteristics

Parameter Symbol Ratings Unit
Supply voltage Voo -05t07.0 v
Input voltage Yl -0.5toVop+0.3 v
Output voltage Vo -05toVoD+0.3 v
Power dissipation Po 1.0 w
DC output current lo 10 mA
Operating temperature Topr -10t0 70 °C
Storage temperature Tstg —65 to 150 °C
Soldering temperature and time Tsol 260°C, 10's (at lead) —

(Voo =5V = 10%, Vss=0V, Ta=-10 to + 70°C)

Symbol

Parameter Conditions Min Typ Max Unit
High level input voltage VH 22 —_ Voo +0.3 \
Low level input voltage Vie -05 — 0.8 \
Input leakage current lu 0=Vi=Voo -20 —_ 20 UA
Standby supply current Ioos CE=Vop-0.2 - 0.1 40 uA
Operating supply current Iopo with output open — 16 30 mA
Output leakage current Io -0=Vo=Vobp . -100 — 100 HA
High level output voltage VoH loH=-1.0mA 24 — —_ \
Low level output voltage VoL loL=3.2mA —_ — 04 \"
Input capacitance Ci f=1MHz — — 10 pF
Output capacitance Co f=1MHz —_ — 15 pF
® AC Characteristics (Vob=5V = 10%, Vss=0V, Ta=-10 to +70°C)
Parameter Symbol Conditions Min Max Unit
Read cycle time tre CL=ITTL + 100pF 250 — ns
Address access time tacc ViH=22V — 250 ns
CE access time tace ViL=0.8V — 250 ns
OE access time toe VoH=1.5V - 80 ns
Output floating tor VoL=1.5V —_ 80 ns
Output hold time toH tr=1f=10ns 0 — ns
® Timing Chart
ADDRESS, CS1/CST, CS2/CS2 } )(
tRe
ST
tor
& —
toe —3 toF
Tace ton
’ { vou DATA Vou Y
ouT PUT
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B FUNCTIONS
® Truth Table

CE CS1/CST,C52/C52,A0 to A12 OE 00 to 07 MODE
H X X Hi—2Z Standby
L Stable H Hi—2Z Output Disable
L Stable L Data out Read
X:"H" or "L
® Read mode

Data can be read by simply setting an address with CE held at “L"", OE held at “L”" and CS1/CST,
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.

® Specifying CS1/CS1, CS2/CS2
CS1/CS1, CS2/CS2 is mask programmable and may be selected for either active level.
ordering, specify the active level of CS1/CS1, CS2/CS2.

When

[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 Vop and Vss.

2. The input and output of the SMM6365C 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, OE and address input terminal.

Bl PACKAGE DIMENSIONS

1.472Max 28-pin DIP
(37.4Max) .
1.44510004
(36.7201)
28 15
aoooooonoonoaco
D
o]
e g
0.059 0.600
(15) (15.24)
001
010804
(0. 25°88)
-] 0.600~0.655
8% (15.24~16.64)
01000010 0,01820004 & & ’
(254+025)  (0.46101) 3: .
= unit : inch
(mm)
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Bl CHARACTERISTICS CURVES

Ippo—Ta lpps—Ta Vii—Vop
(mA) T W) 2 T
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30 24
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2 16, —
——
12—
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0.1 = 0.8
|- 1t/ — 04
ool | B I | o
~40 0 40 80 (C) AT 20 80 (C)
)
Vii—Voo lo.—VoL low—VoH
8 ad T T
v Ta=25C (mA) 1g|-Ta=25¢C A () T
24 Voo=5V . _ Ta=25C
L~ 16 Voo=5V
20 14
12
1.6 /, -
12 s v N
08 & V4 -
4 Vi N
4
0.4 2
0 ° 0.2 [ 06 08
o o 20 30 2.0 20
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(ns) 20| (ns)259) | (ns) > 11
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N
y4 N,
5 4/ \\
<
e N
—
~
~40 30 80 (C
» 3 4 5 P
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200 ) \ T
: L1 _—
. 20| :_d
)
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)
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'SMM6312C

CMOS 128K-BIT MASK ROM

@Low Supply Current
@Access Time 250ns
@16,384 Words X 8 Bits Asynchronous

Il 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.

B FEATURES
. Access time ......................................... 250“3
® Low SUPPIY CUITENE: -wweeeerrremseensesenennininns standby : 0.12A (Typ)
operation : 16mA (Typ)
' Single power supply .............................. 5Vi10%
@ Internal synchronous type
@ TTL compatible inputs and outputs
@ 3-state output with wired-OR capability
.Package ............................................... 28—pin D": (plastic)
B BLOCK DIAGRAM M PIN CONFIGURATION
00 01 02 03 04 05 06 O7 NC 01 28 Voo
A13 {2 27 €51/
A7 (3 261 CS2/C52
_ a6 da D A8
CE Chip Enable A5 5 ii D A9
Cs1/Cs1 Chip Select Buffer r—— Output Buffers Latch A O ‘£ 23b a2
Cs2/C82 Timing Generator A3 (7 § 220 TE
[ y8 A2 g8 @ 21pA10
A0 5 5 | AL ds R 20pA1l
Al 4 A0 d10 19p 07
A2 & A Y Select 00 gi 180106
A3 - o1 di2 17p 05
A4 " *32)(8 02 (i3 16p 04
AS k] Vss 14 150 03
A6 a
A7 g N M PIN DESCRIPTION
A8 R 2
M Cell A
A9 <l § Py e';:;yx sox ;' 2 AO to A13 Address Input
ALO 1 2 [0 Chip Enable
A1l CS1/CS1,CS2/CS2  Chip Select
A12 00 to 07 Data Output
A13 Voo Power Supply (+5V)
Vss Power Supply (OV)
NC No connection
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" . M ABSOLUTE MAXIMUM RATINGS .

(Vss=0V)

Parameter Symbol Ratings Unit
Supply voltage Voo -0.5t07.0 Vv
Input voltage Vi . —0.5 to Voo+0.3 \'
Output voltage Vo —0.5to Von+0.3 Vv
Power dissipation Po - 1.0 w
DC output current lo 10 mA
Operating temperature Towr —10 to 70 T
Storage temperature Tste —65 to 150 C
Soldering temperature and time Tsa 260°C, 10s (at lead) -

B ELECTRICAL CHARACTERISTICS

® DC Characteristics

(Voo=+5V+10%, Vss=0V, Ta=—10to +70°C)

Parameter Symbol Conditions Min Typ Max Unit
High level input voltage Vi ‘ 2.2 - Voo+0.3 v
Low level input voltage Vi —0.5 - 0.8 v
Input leakage current lu 0=Vi=Voo -2.0 - 2.0 #A
Standby supply current loos CE=Voo—0.2V - 0.1 40 uA
Operating supply current looo with output open - 16 30 mA
Output leakage current lio 0=Vo=Vmo | —10.0 - 10.0 uA
High level output voltage Von low=—1.0mA 2.4 - - v
Low level output voltage Vo loo=38.2mA - - 0.4 v
Input capacitance (o] f=1MHz - - 10 pF
Output capacitance Co ={MHz - - 15 pF

@® AC Characteristics (Vop=+5V£10%, Vss=0V, Ta=—10to +70°C)

Parameter Symbol Conditions Min Max Unit
Read cycle time tre  =1TTL+100pF 250 e ns
Address access time tace me 2.2v — 250 ns
CE access time . tace \\,/;:;(:85\\// — 250 ns
Output floating tor Vo=1.5V — 80 ns
Output hold time ton tr=tf=10ns 0 — ns

® Timing Chart

AO to A13, CS1/CS1, CS2/CS2

CE

OuUTPUT

tacc

tace

U
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H FUNCTIONS

@ Truth Table
| CE CS1/CS1, CS2/CS2, A to A13 00 to 07 MODE
. H X Hi-Z Standby
L Stable Output data Read
X: "H” or "L"
® Read mode

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.

@ 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.

B PACKAGE DIMENSIONS

Cc28 28-pin DIP
1.472Max
(37.4Max)
1445 0008
(36.7:01)
28 15
oooooooonoonan
&
55
)
&
el
2]
Sfsaej=pacpagagegegagagaysgsy
0,600
(15.24)
| \ rgoL,
0.010-5 )
(0257001
= 0600 0.655
8% (1524 16.64)
5.100700100.0187000¢ % & —
(2541025  (0.46:01) 8
=0
unit @ inch
(mm)
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M CHARACTERISTICS CURVES
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PF139-03

SMM6313C

HDESCRIPTION
The SMM6313C is a 16,384 words X 8 bits asynchronous CMOS mask programmable ROM. This device

CMOS 128K-BIT MASK ROM

@®Low Supply Current
@Access Time 250ns
@16,384 Words X 8 Bits Asynchronous

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, 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 canbe
used for various applications.

M FEATURES
@ Access time
@ Low supply current

@ Single power supply
@ Internal synchronous type

............................... standby : 0.1zA (Typ)

operation : 16mA (Typ)

.............................. 5Vi10%

@ TTL compatible inputs and outputs
@ 3-state output with wired-OR capability
............................................... 28-pin DIP (plastic)

@ Package

HBLOCK DIAGRAM

HPIN CONFIGURATION

CE
Cs/CS
OE

A0
Al
A2
A3
A4
AS
A6
A7
A8
A9
A10
All
A12
A13

00 01 02 03 04 05 06 07 Ne d1 Voo
A12 Q2 CSs/CS
A7 g 3 A13
Chip Enabl A6 Q4 A8
ip Enable
Chiz Select Buffer  |— Output Buffers Latch ':‘:’ E 2 2 :?1
Timing Generator 2 =
A3 Q7 o OE
| 18 A2 08 (“3’ Al0
] Al ( CE
5 3 32 . 20 4 34 o7
A & & Y Select 00 d 6
> o1 g 05
” J32x8 02 g 04
) Vss O 03
2
3 . HPIN DESCRIPTION
k-] 8
2 9 § 512] Memory Cell Array AO to A3 Address Input
A o 512X32X8 CE Chip Enable
x cs/cS Chip Select
OE Output Enable
00 to 07 Data Output
Voo Power Supply (+5V)
Vss Power Supply (OV)
NC No connection
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I ABSOLUTE MAXIMUM RATINGS (Vss=0V)
) Parameter Symbol Ratings Unit
Supply voltage Voo -0.5t07.0 v
Input voltage Vi —0.5to Voo+0.3 v
Output voltage Vo —0.5to Voo+0.3 v
Power dissipation Po 1.0 w
DC output current lo . 10 mA
Operating temperature Tomr -10to 70 I
Storage temperature Tste —65 to 150 T
Soldering temperature and time Tsal 260°C, . 10s (at lead) -

M ELECTRICAL CHARACTERISTICS

©® DC Characteristics (Vpp=+5V+10%, Vss=0V, Ta=—10to +70°C)
Parameter Symbol Conditions Min Typ Max Unit

High level input voltage Viu 2.2 - Voo+0.3 v

Low level input voltage Vi —0.5 - 0.8 v

Input leakage current lu 0=Vi=Vmo —2.0 - 2.0 uA

Standby supply current Ioos CE=Voo—10.2V - 0.1 40 uA

Operating supply current looo with output open - 16 30 mA

Output leakage current lio 0=Vo=Voo —10.0 - 10.0 uA

High level output voltage Von lov=—1.0mA 2.4 - - v

Low level output voltage Vo lo=3.2mA - - 0.4 v

Input capacitance Ci f=1MHz - - 10 pF

Output capacitance Co f=1MHz - - 15 pF

@ AC Characteristics (Vop=+5V+10%, Vss=0V, Ta=—10to +70°C)

Parameter Symbol Conditions Min Max " Unit

Read cycle time tre C. =1TTL+100pF 250 — ns

Address access time tace Vu=2.2V — 250 ns

CE access time tace Vi=0.8V — 250 ns

OF access time toe Vou=1.5V - 80 ns

Output floating tor Voo=1.5V _ 80 ns

Output hold time tor tr=tf=10ns 0 — ns

@ Timing Chart

AO to A13, CS/CS /K ><
CE *
OE \1
toe ton tor
tacc
OUTPUT @( DATA OUT

tace




B FUNCTIONS

@ Truth Table
CE CS/CS, AD to A13 OE 00 to 07 MODE
H X X Hi-Z Standby
L Stable H Hi-Z Output disable
L Stable L Output data Read
X:"H" or “L”
@ Read mode

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 _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.

@ 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.

B PACKAGE DIMENSIONS

Cc28 . 28-pin DIP
(37.4Max)
144550004
(36.701)

28
ooooaooaoaonoonn

F
528+
(13.4:01)

0.600
(15.24)

4.6:01)

0001
L A\ o.mo—gog;‘
(025785

0.600 - 0.655
(15.24~16.64)

unit : inch
(mm)
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B CHARACTERISTICS CURVES
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PF106-05

SMM6325C

CMOS 256K-BIT MASK ROM

® Low Supply Current
® Access Time 250 ns
® 32,768 Words X 8 Bits Asynchronous

B 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 TTL 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.
B FEATURES
@ ACCESS tIME ....eoviiiiiiiiicc e 250 ns
@ Low supply CUIFeNt .............ovievieeiiieeieieee e, Standby :0.1uA (Typ)

Operation: 16mA (Typ)
@ Internal synchronous type
@ Single power SUPPIY......cocceeieienieiieieeir e 5V = 10%
@ TTL compatible inputs and outputs
@ 3-state output with wired — OR capability

@ Package......coocveeeiiieiiirieseeee e 28-pin DIP (plastic)
B BLOCK DIAGRAM H PIN CONFIGURATION
0001020304 0506 07 ne dn Y zeb voo
A13 Q2 270 A14
_ Chip N A7 Q3 26[1 CcS/CS
CE Enable |~ £ | Output Buffers A6 O+ 2sf A8
Buffer ) AS O35 ¢ 240 A9
T § ,fe A4 Qs 2 230 A12
) A3 O7 g 221 CE
=< Chip Select ‘€ A2 Qs 21p
Cs/Cs - £} [4) A10
/4 Buffer E Data Latch ads B Y A
%8 A0 Qo O 1sh o7
0 — o0 du 181 06
6y 64 o1 g2 [14 i)
Al L"”Decoder\"’" Y Select 02 dis 6l o4
A2 Vss 014 s 03
A3 1 64x8
A4
AS
re £ W PIN DESCRIPTION
A7 @ N
@ 5 |
A8 g |9 7] Memory Cell Array
A9 g - § L 512x64x8 }i(_)toAllt Ad‘dresslnput
A10 < > CE . Chip Enable
A1 Cs/CS Chip Select
A12 00to 07 Data Output
A13 Voo Power Supply (+5V)
A4 Vss Power Supply (OV)
NC No connection
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B ABSOLUTE MAXIMUM RATINGS

(Vss=0V)

) Parameter Symbol - _Ratings Unit
Supply voltage Voo -051t07.0 \Y
Input voltage Vi -0.5to VoD +0.3 A%
Output voltage Vo -0.5t0 VDD +0.3 \%
Power dissipation Po 1.0 W
DC output current - lo 10 mA
Operating temperature Topr -10t0 70 °C
Storage temperature Tstg -65 to 150 °C
Solderingtemperatureandtime Tsol 260°C, 10's (at lead) —

B ELECTRICAL CHRACTERISTICS
® DC Characteristics (Vob=5V + 10%. Vss=0V, Ta=-10to 70°C)
Parameter Symbol Conditions Min Typ Max Unit
High level input voltage ViH 22 — Voo +0.3 \%
Low level input voltage Viu -0.5 — 0.8 \Y
Input leakage current lu 0 =Vi = Voo 20 — 20 HA
Standby supply current Iobs CE=Vop-0.2 — 01 40 HA
Operating supply current IbDo with output open — 16 30 mA
Output leakage current o 6 = Vo = Voo -10.0 — 100 CUA.
High level output voltage VoH IoH=~1.0 mA 24 - —
Low level output voltage VoL loL=3.2 mA — — 04 \%
Input capacitance Ci f=1MHz _ — 10 pF
Output capacitance Co f=1MHz — — 15 pF
® AC Characteristics (Voo=5V + 10%, Vss=0V, Ta=-101t0+70°C)
Parameter Symbol Conditions Min Max Unit
Read cycle time tre CL=1TTL+ 100 pF 250 —_— ns
Address access time tacc ViH=22V — 250 ns
CE access time tace \\//('): =01"85\</ — 250 ns
Output floating tor VoL=15V — 80 ns
Output hold time toH tr=tf=10ns 0 — ns
® Timing Chart
S K
ADDRESS
tRc
CE ————N
\_
tace
tow tor
Y von Vo
outPUT M( vo. onA vo.
tACE
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B FUNCTIONS
@ Truth Table

CE CS/CS,A0to A14 00 to 07 MODE
H X Hi—Z Standby
L Stable Output data Read
X: HorlL
® 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 onin 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 the supply voltage becomes stable, and CE is set at “H" or the ad-
dress 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.

@ 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 onelectrolytic capaci-
tor between the power supplies VDD and Vss.

. 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.

B PACKAGE DIMENSIONS

1.472Max 28-pin DIP

(37.4Max)
1.4450006
(36.7201)

15

28
oooaoooooanonn

2820008
(13.4201)

?uuuuuuuuuu'uu}.‘:’

0.059

0.600
(1.5) (15.24)

0.024 0004

o001
{ )] 0.010-00%
| m— ) Y PS5

-
0.600~0.655
(15.24~16.64)

0.100 0010 0.01820004
(254%025)  (0.46201) unit : inch
(mm)
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B CHARACTERISTICS CURVES

(mA) I_’o_oo—Ta loos—Ta v) Vii—Vo T
T Caar T
VDD=5.0V 100 f 10 Ta=25'C
30 s0 }
25 25
20 e 1 20 —
T va ) L
- — o8 : L1
15 15
VDD=5.0V —
10 o T 10
11T
A
os 05
0 | °
-40 o 40 80 C) -so ° % 100 ©C) 3 4 [ 6 8(V)
) Vii—Voo (ma) lon—Vou (mA) lo.—Vou —
1
Ta=25C N VOD=5.0V s VDD=5.0V
30 ° Ta=25C “ Ta=25C
25 25
N A
20 20 20
\\
1.5 ] 15
P /
1.0 10 10 -4
05 05— V/
) ) o
3 5 6 7 2 3 a 5 (V) 0 0.2 0.4 06 0.8(V)
(ns) tacc—Ta (ns) tacc— Voo (ns) tace-Ta
17 T T 1 T 1 1
CL=1TTL+100pF CL=1TTL+100pF CL=1TTL+100p!
300 Rkl 300 +— 300 ——rt
VDD=50V Ta=25C VDD=5.0V
250 250 \ 250
200 200 200
LT
— ] ™~ [ ey
150 ——1—— 150 S —— 150
100 - 100 100
50 50 50
—40 ) 40 80 (*C) 3 5 6 7(V) - 40 ) 40 80 (C)
(ns) tAcE=VDD
[
CL=1TTL+100pF
300 +
Ta=25C
250 N
~
150 e
100
50
.
a 5 6 7(v)
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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

Il 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.

W FEATURES
@ ACCESS tIME ...oeiiiieiiieeieeee et eee e 250ns
@ Low supply Current .............ccceveeceeeniieeeereeceeees Standby: 0.1 uA (Typ)

Operation: 16 mA (Typ)
@ Internal synchronous type
@ Single power SUPPlY .....ccccovvivcniineineenesee e 5V + 10%
@ TTL compatible inputs and outputs
@ 3-state output with wired — OR Capability
@ Package.......cccocveiireieiiciieieee e 28-pin DIP (plastic)

H BLOCK DIAGRAM
H PIN CONFIGURATION

0001020304 0506 O7 ne i~ zeb Voo
Al12q2 27 A14
A7 QO3 261 A13
OE E;E"er Output Buffers :g E ; 2;3 23
| {8 amde 2 ab Al1
A3 7 GZ’ 2201 OF
T S R er [ Dot M B aho
A0 Hrio O 180 O7
l /I' 8 o0 gn 18 06
A0 s [y nv]es o1 g h o5
Al ] f,’:f"' - Y Select 02 i3 16l 04
A2 Vss ] 14 15 03
A3 f64x8
A4
A5 5 _
A8 H M PIN DESCRIPTION
A7 2 .
A8 %’ 9 ‘é’ 512 Memory Cell Array
A9 T & 512x64x8 AOtoA14  Address Input
A10 x CE Chip Enable
A1 OE Output Enable
A12 00 to 07 Data Output
A3 Vbp Power Supply (+5V)
Al4 Vss Power Supply (0V)
NC No connection
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(Vss= 0\7)

B ABSOLUTE MAXIMUM RATINGS

. Parameter Symbol Ratings Unit
Supply voltage Vobp -05t07.0 \"
Input voltage Vi -0.5toVop+0.3 \%
Output voltage . Vo -05toVop+0.3 \
Power dissipation Pp 1.0 w
DC output current lo 10 mA
Operating temperature Topr -10t0 70 °C
Storage temperature Tstg -55t0 125 °C
Soldering temperature and time Tsol 260°C, 10 s (at lead) —_

B ELECTRICAL CHARACTERISTICS

@® DC Characteristics

(Vob=5V + 10%, Vss=0V, Ta=-10 to+70°C)

Parameter Symbol Conditions Min Typ Max Unit
High level input voltage ViH 2.2 — Vop +0.3 \
Low level input voltage ViL -0.5 — 08 \Y
Input leakage current I 0=Vi=VoD -2.0 — 20 UA
Standby supply current loos CE=VDD-0.2 — 01 40 UA
Operating supply current Iooo with output open — 16 30 mA
Output leakage current Lo 0=Vo=Voo -10.0 — 10.0 HA
High level output voltage VoH IoH=-1.0mA 24 o — \%
Low level output voltage VoL loL=3.2mA — — 04 \)
Input capacitance C f=1MHz —_ — 10 pF
Output capacitance Co f=1MHz — — 15 pF
@® AC Characteristics (Vop=5V =.10%, Vss=0V, Ta=-10to+70°C)
Parameter Symbol Conditions Min Max Unit
Read cycle time tre CL=ITTL + 100pF 250 — ns
Address access time tacc ViH=2.2V — 250 ns
CE access time tace ViL=0.8V — 250 ns
OE access time toe VoH =15V — 80 ns
Output floating tor VoL=1.5V — 80 ns
Output hold time tou tr=tf=10ns 0 — ns
® Timing Chart
AOto A14 —>( ><
tRC
T
tor
OF -
t0E —>» toF
tace ton I
{ vor Von ¥
DATA
ouT PUT
tAce
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Hl FUNCTIONS
® Truth Table

CE AO to A14 OE 00 to 07 MODE
H X X Hi—2 Standby
L Stable H Hi—Z Output disable
L Stable L Output data Read
X:"H" or “L"”
® Read mode

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 theinternal 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.

[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 isrecommended to connect a high-frequency capacitor and on electrolyticcapaci-
tor between the power supplies VDD and Vss.

. 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.

B PACKAGE DIMENSIONS

025\ 1.472Max 28-pin DIP
— (37.4Max)

1.445 0004
(36.7:01)

28 15

aooooononnnonn

D

0,528 £0004
(13.a201)

L{uuuuuuuuuuuuﬁ

0.600
(15.24)

55
g8

= ) 0010°¢
(025"

0
o

o5

0.600~0.655

(15.24~16.64)
0.100%0010  0,0182000¢
(2542025  (0.46%01)

0.130+0002

unit ¢ inch
(mm)
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O O ORI
B CHARACTERISTICS CURVES
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30 50 30
25 - 25
10 —1
20 os y 20
- e "
i5 15
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10 o ENENEEE 10
a Vi 1111 TT
HHHH
0s 05
0 o
-40 o 40 80 (°C) -% ° so 100 £C) 3 4 5 6 8(v)
w ViL—Voo (mA) lon—Von | : (mA) fo.—Vou
T
Ta=25¢C VDD=5.0V VOD=5.0v
3.0 30 Ta=25C ? Ta=25C
25 25 /
20 20 N 20
5 ] 15 /
) |
1.0 1 10 10
X} 05 L
0 o N
3 4 s 6 7 2 3 4 5 (V) o 02 04 [ 08(V)
(ns) tacc—Ta (ns) ‘ACC_VD_DI ] | (ns) tace—Ta
T 1 T T 1
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-~ 1
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100 100 100
50 50 50
—40 o 40 80 () 3 4 5 6 7(V) —a0 0 40 80 (c)
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KF056
PF280-01

SMM43100C

% CMOS 1M-BIT MASK ROM
)
@\@ o @®Low supply current

@\o\ oeqe\&«\ @Access time 100ns
@}Q S @131,072words X 8bits asynchronous

EDESCRIPTION
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 TTL compatible with 3-state
output. This memory requires no external clock, since it has perfect static operation.

BFEATURES
.ACCSSS M@ coorerere e 100ns
.LOW SUpp'y CUITENT v vorererersmmesmeeneaneennes Standby : 01#A (Typ)

Operation : 30mA (Typ)
@Asynchronous type
@Single power supply -seereeerees e 5V+10%
@TTL-compatible input and output
@3-state output with wired-OR capability

.Package ................................................ 28-pin DIP (plastic)
HBLOCK DIAGRAM HPIN CONFIGURATION
00 01 02 03 04 05 06 07 IS 28] Voo
A12Q2 27PA14
Chip A7 Q3 261 A13
CE gnaﬁt;l(e Output buffer ] A6 da 250 A8
u A5 05 (5 24DA9
A4 (6 = 23paA11
l g A3 Q7 E  22pale
A2 d8 @ 21pA10
Al e 9 20pcE
A0 Y A0 10 8 p
Al %~ decoder| 13 Column select q 19p07
A2 1 0o du 18[106
A3 {'IZBXB 01 qr2 17p05
A4 02 13 16p04
A5 Vss 14 15p 03
A6 5
A7 E
e 2 5 WPIN DESCRIPTION
A9 o Memory cell array
e ] 10 g 1,024
All < 1,024x128%8 AO to A16 Address input
A2 x CE Chip enabl
A13 ip enable
Al4 00 to 07 Data output
A15
Al6 Voo Power supply(+5V)

Vss Power supply(0V)
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m
EABSOLUTE MAXIMUM RATINGS 7 ' ' ‘

Parameter Symbol ) Ratings ~ Unit
Supply voltage Voo -0.3t07.0 : v
Input voltage Vi —0.3 to Vpp+0.3 v
Output voltage Vo ‘ —0.3 to Vpp+0.3 \
Power dissipation Pp 1.0 w
Output current lo 10 mA
Operating temperature Topr -10to 70 °‘C
Storage temperature Tstg —65 to 150 ‘C
Soldering temperature and time Tsol 260°C, 10s (at lead) —

MELECTRICAL CHARACTERISTICS

@DC Electrical Characteristics (Voo=5V £10%, Ta=—10" to 70°C)
Parameter Symbol Conditions Min Typ * Max Unit

High level input voltage ViH — 2.2 — Vop+0.3 v
Low level input voltage Vi — - 0.3 — 0.8 \"
Input leakage current lu 0=Vi<Vop - 2.0 — 2.0 uA
Standby supply current lops CE =Vop—0.2 — 0.1 40 uA
Operating supply current lopo with output pin open — 30 50 mA
Outp:lt leakage current lo 0=Vo=Voo -10.0 — 10.0 uA
High level output voltage VoH lon=—1.0mA 2.4 — — \4
Low level output voltage VoL loo="3.2mA — — 0.4 '
Input terminal capacitance C f=1MHz —_ — 10 pF
Output terminal capacitance Co f=1MHz - — 15 © pF

* Typical values are measured at Vpp=5V and Ta = 25°C

@AC Electrical Characteristics (Voo=5V £10%, Ta = —10°to 70°C)

Parameter Symbol Conditions Min Max Unit

Read cycle time tre * Input pulse level 100 — ns
Address access time tacc tVin=2.4V V, =0.6V — 100 ns
CE access time tace . &p:tl/'fg&t;l:toopF — 100 ns
Output floating time tor Reference level : 1.5V - 40 . ns
Output hold time ton tr=tf=10ns ' 0 — ns

@Timing Chart

O Read Cycle
CE K /
ADDRESS
(AO to A16) X )(
[ the ———] tor
= tacc H&T
{Vorn DATA V
Dout ~ ——— Vor OUT Vo -
.*tACE——-
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FUNCTIONS
@Truth table

CE AQ to Al6 00 to 07 Mode
H X High impedance Standby
L | Stable Output data Read
X:"H” or "L”

@Reading data
Data can be read by setting addresses while holding CE="L".

@Standby mode
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 Vpp and Vss.

2. Although the input and output ports of the SMM43100C are TTL compatible, when itis connected to TTL ICs, it is advisable
to connect a pull-up resistor to each of the CE and the address input terminals.

BMPACKAGE DIMENSIONS

028 1.472Max 28-pin DIP

(37.4Max)
1.4457000¢
(36.7101)

28

15
noononnooonnn

0.528 10004
134101

|SpegepspupnpEaRuanupE Y
1 1

0.598
(15.2)

0,059
s

0.181 70004

0.024 10004
46701y

(0.6101)

L M 00188

0.598~ 0.654
(15.2-16.6)

0.018165%
(0.46101)

0.11001
(2.54102%))

0.13010002
(331009

unit : inch
(mm)
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BCHARACTERISTICS CURVES

Under measurment
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m DESCRIPTION

CMOS 4 BIT SINGLE CHIP MICROCOMPUTER

PF029-05

SMC1112F

® Built-in LCD Driver
® Single Chip
® Low Supply Current

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.

m FEATURES
@ Monolithic ......ccvveiiiiiiii i, CMOS LS!
@ 4 bis parallel operation
@ Low power dissipation ... Typ30uA
@ Clock frequency............. . 32.768 kHz

@ Instruction execution time . .. 122 psec
@ Instructionset.................. ... 54 kinds
@ Mask programmable ROM . 1920 x 8 bits
(Max 2048 x 8 bits)

@ Internal RAM ..o 128 x 4 bits
@ Inputport Kinput .............oooooiiiiiiiiiil 4 bits
(with pull down resistors)

@ Outputport Routput...........ccovvveiieeeeenee. 8 bits
Bit manipulate instruction

@® LCD drivingoutput.......................... V-3V, 1/4 duty

4 common outputs
32 segment outputs

m APPLICATION

@ Built-in LCD segment memory ............... 32 x 4 bits
@ Built-in Timer
@ Subroutine nesting ...............cccceeeiiinie 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 Voo — Vss Typ 3V (Logic)

VoD — VR Typ 3V (LCD driver)
@®Package ...................... 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

SMC1112F

TITTTL 133t

edddd

sSShES g
2
283

Top View
NC: No connection
* Left floating or connected to Vss
60-pin Plastic Quad Flat Package

Name Description
Do — Da LCD driver's segment outputs
CoM1 — LCD driver's common outputs
coma
0SC, Oscillator terminal (input)
0sC; Oscillator terminal (output)
INIT Active high input is used to
initialize the SMC1112.
HLT Halt

(Hi — stop, Lo — re-start)
Ki. K2. Ki. Ks | K inputs

Ro — Ry R outputs
Voo Power supply (+)
Vss Power supply for logic (—)

VR . Vi.V: | Power supply for LCD driver (—)
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® BLOCK DIAGRAM

> L - L Symbol Description
ALU Arithmetic and logic unit
Ow .‘ o ACC Accumulator
il o ssoax) o S Status register
on Q PvPTP— 0 X X-register
o & o Y Y-register
ol T [ o S-STACK Status stack
on X-STACK X-stack
] L 1™ Y-STACK Y-stack
0 0 4 PC Program counter
o & ! l . PA Page address register
on & ) CA Chapter address register
o . PB Page buffer register
o R cB Chapter buffer register
A STACK ROM address stack
=9 — 1 s g Sa. DIV 13-stage divider
o0 88 E43 2
§ w 8 E § QP
o (32:‘ i’y & Sne
com 1 O R,
com2 O
comM3 O
coMe O
y Vo 0, ‘ NT wr Voo Vs Ko K Ko Ky
B PACKAGE DIMENSIONS
F60 60-pin QFP
Lo3120016
(26.2104)
IITTANTAIRIG
p—=35
[—— —>
— ==
—— ==
— — '
60— E==30}7ss]
=== E= <%
=T =
—

T

3 ]

§gic (035201)

S8 53

%R
g2f3d
S9)
VA
w nwmu(e(nis(s(sisin/nisiuiniuininisisinmN Yo-12r
0.07¢
F @0 29:;)1012
0122
(31)
unit : inch

(mm)




® ELECTRICAL CHARACTERISTICS

1. Absol rating: 2. Operating conditions (fosc = 32.768 kHz)
Parameter Symbol [ Min  |:Max | Unit Parameter Symbol| Min | Max | Unit
Vss —-45 02 v Supply voltage (Logic) Vss —35 | —25 v
Supply voltage
VR Vss 0.2 \4 Supply voltage (LCD driver) VR Vss —-25 Vv
Input terminal voltage Vi Vss—0.2{ 0.2 External capacitor for Co 5 30 pF
Operating temperature Topr -10 65 °C oscillation Ca 5 30 pF
Storage temperature Tstg —40 125 °C

Note: Ground is VDD (= OV).
Note: Ground is VDD (= OV).

3. Electrical characteristics (Vss = VR = —3,0V, Ta = 26°C)

Parameter Symbol Min Typ Max Unit cor;':itsi‘(m s Terminal
“H" level input voltage VIH —-05 \ Ks. Ke. K2, K HLT
“L" level input voltage viL Vss+0.5 V INIT, OSC,
“H" level output current loH —100 uA VoH= —0.6V
“L" level output current loL 200 uA VoL=Vss + 0.5V Ro = Ry
vco1 —-0.2 0 \
LCD common output voltage veoz —12 —19 ~o8 v RL= 5MQ COM1 — CcOM4
Vco3s —2.2 —-2.0 -1.8 \"
Vcos VR —28 v
Voo1 —-0.2 0 v
LCD segment output voltage Voo —12 —19 —08 v RL=5MQ Do — Dy
Voo3 —22 —-2.0 —-18 v
Voo4 VR —28 v
14 0.5 1.0 3.0 uA Ks.Ke.K2.K;
“H" level input current IHLT 0.5 1.2 5.0 RA HLT
hNir 5 15 25 nA INIT
Operating current lissi 20 30 uA | fosc = 32.768 kHz | Vss
(Crystal oscillation) Il 4 10 20 | wuA |No-load VR

Note:
* Ground is VDD (= 0V).

* 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 Va. Vnr is adjustable to the optimum
voltage to drive Liquid Crystal Display (LCD). A
Set VoD > VR 2> Vss without fail. T

CINT Z 4.7 4F
C1,C: Z 0.2 4F
VDD Z VR Z VSS




® INSTRUCTION TABLE

Status o Status .
Function r'::r:c cg:s effect Operation Function nl?::nc cg(':e effect ‘ Opetation
mn ) c | N . S0 [.C |'.N
Reaister | TAY 20 ACC-Y B8R 80— 8F 1 STATUS =1
::: r | TYA 23 Y-ACC CB-CA PB-PA.IW)-PC
0O | cLa 7F 0-ACC 2 STATUS =0 .
Toam P ACCNT) PC+1-PC.14STATUS
Register. . | TAMIYC | 25 % ACCoMIX.Y), Y + 1Y CALL. |co—FF 1 STATUS = 1
toMemory - | TAMDYN| 24 Y ACCMIX.Y).Y = 1Y : CA,PAPC+1-STACK, -
TAMZA | 26 ACC-M(X.Y), 05ACC SP + 18P
— 7 MDCYIAGE ROM CBoCA.PBoPAI(W)-PC
Memoty 1wy |22 MX.Y)-Y Addressing 2 STATUS =0
to Register XMA 03 M(X.Y)ACC PC+1-PC,1 aSTl.\TUS
Amaac [06 | v MIX.Y) + ACC—ACC RETN | OF ShcKChpaRCr
SAMAN | 3C Y MI(X.Y) — ACC-ACC
mac | 3€ % MIX.Y) + 1-ACC INTRTN | 76 STACK~CA.PA,PC.CB.PB
DMAN | 07 Y MIX.Y) — 1-ACC SP— 18P
1AC 70 2 ACC +1-+ACC X-STACK~X.Y-STACK—Y
Arithmetic | PAN 77 Y ACC— 1-ACC S-STACK-STATUS
ABAAC | 7A Y ACC +6-ACC
ASAAC | TE | ¥ ACC +8-ACC TASR | 0A fg;;g” S/R.S/R SHIFT
A10AAC| 79 Y | Acc+10-acc TSG1 | 7C -
e 05 v A SEG.MEMORY (COM1)
DYN |04 | Y—1ay Lco Ts62 | 70 LCO §/R~
cPaiz |30 | ¥ ACT+1-ACC Operation SEG.MEMORY (COM2)
: 1563 | 72 LCD S/R-»
Arithmetic ALEM o1 Y ACC< MIX.Y)+STATUS =1 SEG.MEMORY (COM3)
Compare TSG4 73 LCD S/R—
MNEA | 00 Y | MOXY) % ACCoSTATUS = 1 SEG.MEMORY (COM4)
Logical MNEZ 3F Y | MIXY)%0-STATUS=1 HALT | 7 CPU Stop
Compare YNEA 02 Y | Y*ACC-STATUS=1 Halt Restart when “"HLT" input
YNEC 650 —5F Y [ Y*IC)+STATUS=1 goes down to "'L” level.
Bits in SBIT 30—-33 1-M(X.Y.I(B)) Timer TMSET 7B ACC-Timer latch
Mo RBIT  [34—37 0-M(X.Y.I(8)) : P o
Y. {1em |38-38| " | Y |MXY.IBI=1-STATUS=1 |INTEN ) 74 nable interrupt after
.. an instruction.
Constants TCY 40 —4F HC)Y INTDIS 75 Disable interrupt
TCMIY |60—6F HCI-MIX.Y),Y + 1Y SELN |78 ACCo. i~ Flip-flop
ot | TKA |08 Keeri oACC 1“;;:‘:’"“?1',“"’°‘°'
KNEZ | OE 2 21% 0—+STATUS = 1 =
Keazs s Interrupt Timer iriterrupt
Output SETR | 0D 19R(Y) Control ACC,="0>
RSTR -0C 0-R(Y) K-input interrupt
RAMX [ LDX  [28-2F IF-X zacG= ,
Addressing | COMX | 09 ST XMSB o °_?;f‘ input (fosc/2’)
ROM LDP 10—1F HC)-PB Timer clock input (fosc/2")
Addressing | COMC | 0B TB-CB




PF161-02

SMC4040CSeries

CMOS 4 BIT SINGLE CHIP MICROCOMPUTER

@Minimum Instruction Cycle Time : 1us
@512 Byte ROM
@®Low Supply Current

IEDESCRIPTION
The SMC4040C series is a low supply current type CMOS 4 bit single chip microcomputer featuring
high-speed operation (minimum instruction cycle time : 1us) with a wide voltage range (4 to 6V). It incorpo-
rates a RAM, 1/O ports, a timer /event 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.

(The SMC4040C Series includes the SMC4040C, SMC4041C)

B FEATURES
@CMOS LSI 4 bits parallel processing @Interrupt : 1 level (with register stack) -interrupt
@Clock frequency -« «--+-+++- 400kHz to 6MHz by timer/event counter or external input
@On-chip oscillator circuit : ceramic oscillator @Two subroutine nesting levels (common to
(CR oscillation also available as option) interrupt)
@Instruction cycle time +-ooeeeeeennns 1us Min .Single power supply .......................... 5V +20%
@Instruction set containing 44 instructions @Package -+ SMC4040C 16-pin DIP (plastic)
®512 x 8 bits ROM SMC4041C 18-pin DIP (plastic)

@16 x 4 bits RAM

@10(SMC4040C) or 12(SMC4041C) I/0 ports

@Timer/event counter equipped with 5 bit presca-
ler/4 bit preset counter

EBLOCK DIAGRAM

0SC2:(+2) —‘

osc1 TEST  REseT

SYSTEM —
- { SYSTEM
CLOCK os¢

CONTROL

[ Rom512x8bit |
Voo o
s
&5
PA stack |x al2
1 O
TIMER,/ g 1 1
N & n
Vss COUNTER o <
* ~— INSTRUCTION | [SA STAcK |& 215
ar H O —
DECODER DECODER &

INTERRUPT
CONTROL

-
RAM
" 1 DIO13( = 1)
4 bit 170
16xabi 0I1012(+ 1)

DIO10( + 2)

*1 SMC4040C does not connect to DIO12 and DIO13
*2 For external clock input (OSC1), DIO 10 pin can be used instead of 0SC2




B PIN CONFIGURATION HPIN NAMES AND FUNCTIONS
TEST Test input
TEST 1 160vor  TEST 1 ISL Voo RESET Reset input
RESETO 2 15DI00  RESETC2 17p D100 0sc1 Oscillation input
osc1 03 = 14pDIO1  0SCl s 1601 DIO1 0SC2/DI010*! Oscillation output
gsc2/n § shooz  oxdds € 1shoioz DIOO to DIOY Data input/output
DI09 05 g 12pDI03  DI013 (5 ‘3’ 148 DI03 DIO12, DIO13*? Data input/output
D108 6 npoiosa  poi2ge = 130004 Voo Power supply (+)
D7 g7 10pDI05S  DI09 7 1201 DI0S Vss Power supply (OV)
vss []8 9hDIO6  DI08 8 11p DI06
Vss 09 10 DIO7 %1 For external clock input (0SC1), data 1/0
pin DIO10 can be used instead of 0SC2 (by
mask option).
SMC4040C SMC4041C *2 SMC4041C
INABSOLUTE MAXIMUM RATINGS (Vss=0V)
Parameter Symbol Ratings Unit
Supply voltage Voo —0.5t07.0 v
Input voltage V| —0.5to Vpp+0.3 \"
1/0 pin voltage Vijo —0.5to Vpp+0.3 '
Output voltage Vo —0.5 to Vpp+0.3 \'
Power dissipation Po 0.3 w
Operating temperature Topr —40 to 85 °’C
Storage temperature Tstg —65 to 150 ‘C
Soldering temperature and time Tsol 260°C, 10s (at lead) -

* When' the internal oscillator circuit is used, the operating temperature range is —20°C to 70°C because of the characteristics
of the ceramic oscillator.

I RECOMMENDED OPERATING CONDITIONS (Ta=—40 to 85°C)
Parameter Symbol Conditions Min Typ Max Unit
Voo 4 5 6 v
Supply voltage .
upply g Vss — 0 — v
Clock frequency fosc Vop=4 to 6V 400 - 6000 kHz
Low level peak output current loL PeAK DIO(OUTPUT) — — 10 mA
Low level mean output current loL ave DIO(OUTPUT) — — 5 mA
B ELECTRICAL CHARACTERISTICS
@®DC Characteristics (Vop= 5V£20%, Vss=0V, fosc= 6MHz, Ta=—40t0857C)
) Parameter Symbol Conditions Min Typ Max Unit
Low level input current by S 0sci - — — #A
li RESET, TEST, DIO(INPUT)| —120 - -10 ©A
. Viuy 0SsC1 0 — 0.05Vpp \"
Low level input voltage
P & Mg 0 — [ 0.2Voo v
. . Vi OSC1 | 0.95Vpp — Voo v
High level input voltage
€ P & Vinz 0.7Vop — Voo v
Low level output current loL Vo=0.1Vpp, DIO(OUTPUT) 1.6 — — mA
High level output current lon Vo=0.9Vpp, DIO(OUTPUT) - — -2 uA
Input leakage current Iy Vi=Vpp —_ —_ 1 vA
Operating current looo fosc=6MHz, External clock —_ 3 —_ mA

B-6



HEPACKAGE DIMENSIONS

SMC4040C SMC4041C
Cc16 o77eMes 16:pin DIP C18 frr 18-pin DIP
BT a8
unit : inch B e
(mm) 3= unit @ inch
z;I (mm)
.‘J TOoOOoOoOoOo O l; <
v et
\ oom{ﬁ?;-\\' Y\Iﬁ son0i$E

f | lo25-00 (0.26-001)

i

(7.62 -9.02) 0.100:0010 0.018:0004 0.300 - 0.355

(2.541023) (0.46:01) (7.62-9.02)
Power supply is based on Vss.
Ceramic Example of oscillator constants
Oscillater Ceramic oscillator : 6MHz (5V)
Vss Rt : 1M ohm
Ca: 30pF
Co : 30pF <Piggy-back package>
ISUPPORT TOOLS

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.

HSMC4040C SERIES
Type No. Number of 1/0 pins Package *Thehparenthesrilzed r;lumg% applies
- to the case where the pin is
SMC4040C 10 an* _ 16-pin DIP used instead of OSC2 (by mask
SMC4041C 12 (13)* 18-pin DIP option) when external clock is

CP/M® is a registered trademark of Digital Research.

applied.



M INSTRUCTION SETS

X . . Machine code . . X Machine code .
Function e e 543210 Status Operation Function| Mnemonic 76543210 Status. Operation
ALU. (ADC  AM[0 000 01 0 0|(NC)|AccA CY« AccA+M(Y)+CY||BRANCHLD - PA,p {0 1 0 0 0O p2pl p0 | SET |PB«—p

ADD A,i [0 1 1 1i3i2i1i0[(NC)|AccA « AccA+i JP S,s |1 1s5s4s3s2sls0|SET |ifS=1PA<—PB
ADD A/B [0 0000 0 1 1[(NC)|AccA« AccA+AccB SA«s
ADD A,M [0 000 00 1 0][(NC)|AccA « AccA+M(Y) ifS=0 SA—SA+1
AND AB (0001001 1] (2) |AccA« AccA N AccB JPA S,j {01001 0j1j0|SET |ifS=1PA<PB
AND AM 0001001 0| (2)|AccA« AccA AM(Y) SA5,4 |
AND S,M,j|0 1001 1§10 (2 M(Y)A1 SA3—0 « AccA
INC M0 001000 1{(NC)|MY)—MY)+1 ifS=0 SA—SA+1
INC Y[00000O0O01|(NC)|Y—Y+1 CALL S,s |1 0sstsds2sl o0 |SET |if S=1 PAstack < PA
OR AB|0O01000 1 1]|SET |AccA« AccAV AccB SAsTack «- SA+1
OR  AM|001000 1 0)SET |AccA« AccA V M(Y) PA —PB
XOR S,A/B|0 0000101 (Z2)|AccAAccB SA«s
XOR S,AM{0 00101 01| (2)|AccAM(Y) SP—SP+1
ACC |CPL A{00O0O0 1 11 1] (2 |AccA«—AccA ifS=0SA—SA+1
EX 0001 100 O0|SET {AccA<«»AccB RET 00001 100|SET |SP—SP-1
RRA 0001111 1[ECY PA « PB « PAsTACK
MSB  LSB SA « SASTACK
LOAD |[LD Ai |01 1 0i3i2i1i0(|SET [AccA«i RETI 0001110 0|SSTKISP«SP-1
LD AM|000 1100 1|SET |AccA«— M(Y) PA « PAstack
LD AO [001 0000 0|SET |AccA « OUT(Y) SA « SAsTACK
LD AY |0001 01 1 1|SET |[AccA<Y PB « PBsTk
LD BLA|00O0O0 100 O0]|SET |AccB« AccA AccA < AccAsTk
LD M,A10000 100 1|SET |M(Y)« AccA S« Ss1k
LD Y,i 010 1i3i2i1i0|SET |Y«i Y —Ystk CY « CYstk
LD Y,A 000001 1 1|SET |Y«—AccA SYSTEM | EI 00001 10 1|SET |Interrupt enable
SET CY| 000001 10|SET|CY«1 o]} 0001 110 1|SET |Interrupt disable
RES CY|{000101 10 SET|CY<O NOP 0111000 0|SET |Nooperation
BIT SET M,j (001 1 1 0j1j0|SET |Mj(Y)«1 HALT 0001000 O0|SET |SYSTEM Clock Stop
RES M,j {001 11 1j1j0]SET M(Y)<O0 Restart when interrupt occur
1/0 IN A{00O0O 101 0SET AccA«IN(Y)
IN M{0 0O 1101 0]|SET M)« INCY)
ouT A100O0O0 101 1|SET |OUT(Y)« AccA
ouT M{00O0O 1T 101 1]|SET [OUT(Y)« M(Y)
SET  O,j|0 0110 0jlj0|SET [OUT|(Y)«~1
RES 0,jl00 1 10 1j1j0]SET |OUTj(Y)«0




PF176-02

, SMC4OSOCSeries

CMOS 4 BIT SINGLE CHIP MICROCOMPUTERS

@®Minimum Instruction Cycle Time: 1us
®1,024 Byte ROM
@®Low Supply Current

M DESCRIPTION
The SMC4050C series is a low supply current type CMOS 4 bit single chip microcomputer featuring
high-speed operation (minimum instruction cycle time : 1 us) with a wide voltage range (4 to 6V). It incorpo-
rates a RAM, a ROM, I/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.)

W FEATURES

@CMOS LSI 4 bits parallel processing @Timer/event counter equipped with 5 bit presca-

@Clock frequency -++--oe-e 400kHz to 6MHz ler/4 bit preset counter

@On-chip oscillator circuit:--ceramic oscillator @lnterrupt ----oeceeeeeeeee 1 level(with register stack)
(CR oscillation also available as option) interrupt by timer/event counter or external input

@Instruction cycle time --- -+ 1 us Min @Two subroutine nesting levels (common to inter-

@Instruction set containing 46 instructions rupt)

@1024 x 8 bits ROM @Single power supply -*---5V +20%

@32 x 4 bits RAM @Package: -+ e 18-pin DIP (SMC4051C),

@12(SMC4051C), 18(SMC4052C/M) or 22(SMC4053 24-pin DIP (SMC4052C), 24-pin SOP (SMC4052
C) /O ports M), or 28-pin DIP (SMC4053C)

H BLOCK DIAGRAM

o8 s | ROM 1,024 x8bits
76 S| CA=0 CA=1
=0
ca a[t
........ x| - 8 2
3 c8
e T e 1B 3 . ¥
INSTRUCTION | [ o270 A = :
s
DECODER 3 3
CONTROL
DI011(» )=—
DI010( » 1) (= 2)0=—
0109 o P0I022( + 1) (+2)
DIOB DI021(=1)
0I020(» 1)
DI07de—ef—] RAM
0I019( = 1)
DIOS: o 32 x4 bits DIO18(=1)(*2)
DI017(~ 1)
DIO16(+ 1)
01030=— D
DIO:
pio1 S Y0 DI014( 1)
3
R VY

*1 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.)




Il PIN CONFIGURATION o HPIN NAMES AND FUNCTIONS
TEST o1 Voo TEST O 1 2401Voo TEST g1 Voo TEST Test input
RESET(2 DI0O REsETq 2 23h0I00 RESETQ) 2 DI0O RESET Reset input
0S¢l g3 ¢ 160001 osc1 03 22poio1 osc1 g3 oio1 0sct Oscillation input
osc/], 2 1 [ osc2/ Hat!
bod* J 1spoez oscorg s 21poio2 D022 4 DI02 0SC2/DIOXX*! Oscillation output
0101305 8 14p DI03 01017 5 < 20poI03 o021 5 D103 . ]
oo1zds O 13poi0s oio1ed 6 g 19h DI04 D020 6 g DI04 DIO0toDIO13 Data input/output
b9 d7 O 12pDIos oo1sd 7 S 18fioios ooreg7 O Dios DIO0toDIO17*? Data input/output
0108 (s DIO6 oio14d 8 8 17PDI06 oi018( 8 8 DIO6 DIO0toDIO21** Data input/output
Vs g9 oi07 pi013d 9 16pDI07 oo7d s @ Dio7
01210 15pDIo8 ootedio & DI08 Voo Power supply (+)
o011 11 14510109 D015 11 D09 Vss Power supply (0V)
Vss 13pDIO10 DIO14 12 DIo10
pio13gi3 bio1t *1 For external clock input (0SC1), data
Vss Dio12 1/0 pin DIOXX can be used instead of
0SC2 (by mask option).
SMC4051C SMC4052C SMC4053C :g :mgigg;g/m
*SMC4052M : This MFP has the same pin configuration as the SMC4052C. *4 SMC4053C

[l ABSOLUTE MAXIMUM RATINGS (Vss=0V)

Parameter Symbol Ratings Unit

Supply voltage Voo -0.5t07.0 v

Input voltage Vi —0.5to Vpp+0.3 v

~1/0 pin voltage . Vijo —0.5 to Vpp+0.3 \'

Output voltage Vo —0.5to Vpp+0.3 Vv

Power dissipation Po 0.3 w

Operating temperature * |  Topr —40 to 85 ‘C

Storage temperature Tste —65 to 150 ‘C

Soldering temperature and time Tsol 260°C, 10s (at lead) —

*When the internal oscillator circuit is used, the operating temperature range is —20°C to 70°C because of the characteristics
of the ceramic oscillator.

HRECOMMENDED OPERATING CONDITIONS (Ta=—40 to 85°C)
Parameter Symbol Conditions Min Typ Max Unit
Supply voltage Voo 4 5 6 v
Vss — 0 —_ Vv
Clock frequency fosc Vop=4 to 6V 400 — 6000 kHz
Low level peak output current loL PEAK DIO(OUTPUT) - — 10 mA
Low level mean output current lot ave DIO(OUTPUT) — — 5 mA

EELECTRICAL CHARACTERISTICS

®DC Characteristics (Vop=5V£20%, Vss= 0V, fosc= 6 MHz, Ta=—40 to 85°C)
Parameter Symbol Conditions Min Typ Max Unit
Low level input current s 0sC1 i, — — uA
i liz RESET, TEST, DIO(INPUT)| —120 — -10 uA
Low level input voltage Vi 0sci 0 - 0.05Voo v
Viz 0 — 0.2Vpp v
High level input voltage Vib 0SCl| 0.95Voo - Voo v
Vinz 0.7Voo - VDD \'}
Low level output current lo Vo=0.1Vpp, DIO(OUTPUT) 1.6 — — mA
High level output current loH Vo=0.9 Vpp, DIO(OUTPUT) — — -2 uA
Input leakage current L Vi=Vpp — — 1 A
Operating current lppo fosc=6MHz, External clock — 5 — mA

B-10



EPACKAGE DIMENSIONS

SMC4051C SMC4052C
C18 T 18-pin DIP C24 24-pin DIP
23800 ————-,i’;’},‘:w-————

oooooooooani

unit : inch
(mm)

B
D Q;I unit : inch
i (mm)

0059 0.300

{15) (7.62) 0600
" ds2)
ya RIS " '_|°o..,:z:'s.
e ) fod e (Y]
o) 0608 -0.655
73 (1544 1660)

- O00+00 GoTa I 5 3

R 09815n) (ouiom 35

0.100:0010 0018:0004 2§ 0.300 -0.355 e

(254102) ©agron 37 (762 -5.02) °
) B
SMC4052M SMC4053C
M24 24-pin SOP Cc28 ) 28-pin DIP
(15.5Max). 144510004
i fpe 7101
a 1 S eccoooononon B

10000000000 ) H

:
& unit : ‘(r::r;n) ! " unit : i?ch )
mm

UTUTUTITTTT!

0600
(15.24)

-

a0t

(0252380
0600-0655
(5% J6en,

00792000
(20:01)

'5.100+0010 G018
(254:025)  (0.46:01)

[
i
- ;
3¢, §§I
0050 ||0.016:0006 2 ] 0016
(1.27) 041019 8 ©4

BMEXAMPLE OF APPLICATION

TEST Voo J
. osc1
—
0sc2 Power supply is based on Vss.
Example of oscillator constants
31‘352'& Ceramic oscillator : 6MHz (5V)
v Rt : 1M ohm
SS

Ca: 30pF
Co : 30pF [Piggy-back package]

B SUPPORT TOOLS
The following support tools are available to the SMC4050C Series for efficient programming and debugging:

@ 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 de-

bugging small-volume products.
Used the CMOS type 27C32, or 27C64 EPROM.

ESMC4050C SERIES

Model Number of /0 pins Package *The parenthesized number applies
SMC4051C 12 (13)* 18-pin DIP to the case where the DIO pin is
SMC4052C/M 18 (19)* 24-pin DIP, or 24-pin SOP “Sf," ;"Stehad of ?SC"; “’IY T(‘as:k

_— m - option) when external clock is
SMC4053C 22 (23) 28-pin DIP apofied.

CP/M® is a registered trademark of Digital Research. B-11



B INSTRUCTION SETS

B-12

E::c- Mnemonic 7h:a(;h|:e ;o:el 0 Status Function E::C' Mnemonic 7 GMa;h‘m: c:d;e 0 Status Function
ALU |ADC A/M[{0 0000 10 0 (NC) AccACYAccA+MX Y)+CY [ BRANCHILD CA,b {0 0 1 0 10 0 b|SET [CB—Db
ADD Ai |0 1 1 1i8i2i1i0 [(NC)|AccA « AccA+i LD PAP (0100 0p2plpd|SET |PBp
ADD AB|{00D0O0O0 O 1 1|(NC)|AccA« AccA+AccB JP Sys |1 15s453s2sls0|SET [ifS=1CA~CBPA-PB
ADD AM[0 0000 01 0[(NC)|AccA «—AccA+M(X,Y) . SA«s
AND AB|[000 1001 1| (2) |AccA <« AccA AAccB ifS=0SA < SA+1
AND AM{0001001 0( (2) |AccA« AccA AM(XY) JPA- S,j |0 1001 0jlj0|SET|ifS=1CA«~CBPA-PB
ANDS,M,j (01001 110 (2 [M(XY)A1 SA5,4 «j
INC M{00O0 1000 1[(NC) MXY)—MXY)+1 SA3—0 < AccA
INC Y{000000O0 1[(NC)Ye—Y+1 ifS=0SA«—SA+1
OR AB|00O10001 1|SET [AccA« AccAV AccB CALL S;s |1 0 s5s4s3s2sls0|SET |if S=1CAstack < CA
OR AMI 0010001 0|SET |AccA« AccAVM(X,Y) PAstack < PA
XORS,AB 000001 01] (Z))AccA+AccB SAstack <~ SA+1
XORS,AM|00010101] (2) AccA¥M(XY) CA~CB,PA—PB
ACC |CPL Al0O0O0O 11 11| (2)|AccA« Acc SA«—s,SP—SP+1|
EX 0001100 0|SET |AccA < AccB ifS=0SA«—SA+1
RRA 000111 11| | [ Tray] RET 00001 100]|SET |SP—SP—1
MSB LS8 CA « CB « CAsTack
LOAD |LD Ai |01 1 0i3i2i1i0|SET [AccA«i PA < PB « PAstack
LD AM|0O0O0 1100 1|SET [AccA <« M(X,Y) SA « SAstack
LD AO|00 10000 O0|SET [AccA«OUT(Y) RETI 0001110 0|SSTK/SP«SP-1
LD AY[000101 11 SET [AccA<Y CA«CAstack, PA—PAstack
LD BA[00O0O0 100 0|SET |AccB <« AccA SA«SAstack, CB+CBsrk
LD M,A{000O0 100 1{SET |M(XY)< AccA PB « PBstk
LD X,b [0010010Db|SET |[X«<b AccA «— AccAstk
LD Y, i [0 10 1i3i2i1i0|SET [Y«i S « Sstk, Y < Ys1k
LD YYA{00O0O0O0T1 1 1|[SET |Y«AccA X « Xstk, CY « CYs1k
SET CY(00000 1 1 0|SET|CY<1 SYSTEM | EI 00001 10 1|SET |interrupt enable
RES CY| 000101 10|SET |CY<O DI 000 1 110 1]|SET |interrupt disable
BIT SET M,j |00 1 11 0jlj0|SET |Mj(X,Y)<1 NOP 0111000 0|SET |Nooperation
RES M,j |00 1 1 1 1j1j0jSET [Mj(X,Y)<0 HALT 0001000 0|SET |SYSTEM Clock Stop
1/0 IN A|00O0O 101 0|SET |AccA « IN(Y) Restart when interrupt occur
IN M{0O0OO 1101 0SET |M(XY)<INCY)
out A{0O0OOOT1 01 1|SET |OUT(Y)<« AccA
out M{0O0OO 1101 1|SET |OUT(Y)«M(XY)
SET O,j {00110 0j1j0|SET |OUT|(Y)«1
RES 0,j {00110 1,1j0[SET |OUT|(Y)<O0




PF204-03

SM4055CSeries

CMOS 4BIT SINGLE CHIP MICROCOMPUTER

@®IR-remote-controller Use
@1,024 Byte ROM
@®Low 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, | ports, O 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
@CMOS LS| 4bits parallel processing ORAM  ooereeiiins 32 X 4bits
@Clock frequency -+ 400 to 500kHz (Ceramic oscillator)  @Instruction sets:--+--* 48
@Instruction cycle time---12us (Min) @Iinterrupt level -+ 1 (Timer or key input)
@On chip prescaler -+ 1/8, 1/12 @Subroutine nesting level---««-wcoeeeseeerceeanes
Each modulation output is selected by instruction control. 3 (Common to interrupt)
Instruction control modulation output @Single power supply --2.0 to 3.5V
1/2 duty or 1/3 duty is optional in 1/12 prescaling @Low supply current -~ Operating (No load): 0.3mA (Typ)
.Timer ..................... 8bits Standby: 1#A (Typ)
@Key matrix -cooreeeeeeee 10X10 or 5X8 (with LCD 6seg output): 28 @Operating temperature:-- —20 to 80°C
pin package - 5X8: 20 pin package @Package: e 20-pin DIP (plastic)
@Standby mode -+ “STOP” and key interrupt 28-pin DIP (plastic)
control 28-pin SOP (plastic)
.ROM ..................... 1’024 X BbitS
EBLOCK DIAGRAM
Voo
1

2l P.LS
T1y
==
1

103(0),
= s
CcPU tector
ROM 1024 x 8 bits
101(1) RAM 32x4 bits E AsTAT

10003
17

y input
ircuit

5:51523-5
LI

e

Modulator

EXT
10X 10 Key matrix OVF STOP

CLK CLK|
e

Vss. OSCI:;_”:”___;-OSCZ

L T7

1/8/1/12

CARRIER
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HPIN CONFIGURATION " HPIN DESCRIPTION
RESETH1 /" 20PVoo RESETO1 " 280Voo RESETO1 7 280Voo RESET Reset input
osct g2 190310 osc1 g2 2710 osc1 g2 27010
osc2 d3 ., 18pn o0sc2 03 2601 oscz2 03 26pi1 0sC1 Oscillation input
RSTAT4 = 17p12 RSTAT 4 25012 RO g4 25012 0sc2 Oscillation output
REM 05 2 16[13 NC. g5, 24pI3 Rl ds , 24P83 RSTAT Restart control
08 d6 G 1spoo  ReM d6 = 23Pw4 REM d6 <= 23PI4
o d7 & mpyor o5 g7 R 22ps o5 d7 R 22his 05t0 011  Data output
o0 g8 O 5 hio2 o6 ds [ 21fe o6 ds J 21pe (LCD drive available)
o1 go 12pos o7 do  J 20p17 o7 do & 20pi7 04 Data output
Vss 10 11004 o8 d1o0 19 01/00 08 d10 1901/00 1/00 to 1/03  Key input/output
oo diz  whvoe oo diz wbues| | 007 Keyimet
o1 gi3 16hI/03 o1l d13 16pios | | Rl RO CR oscillation input/output
Vss 14 15004 Vss 5 14 15004 Voo Power supply (+)
SMC4054C SMC4055C SMC4056C Vss Power supply (0V)
*SMCA4055M : 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
HABSOLUTE MAXIMUM RATINGS ‘ (Vss=0V)
Parameter Symbol | Ratings Unit
Supply voltage Voo —-0.5t07.0 v
luput voltage Vi —0.5to Vpp+0.3 "
1/0 pin voltage Vijo —0.5to Vpp+0.3 v
Output voltage Vo —0.5to Vpp+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 Tsol 260°C, 10s (at lead) —
HRECOMMENDED OPERATING CONDITIONS (Ta=—20 to 80°C)
Parameter Symbol Conditions Min Typ Max Unit
Voo 2.0 3.0 3.5 '
Supply voltage Ves — 0 — v
| Clock frequency fosc Vop=2.0 to 3.5V 400 — 500 kHz
HELECTRICAL CHARACTERISTICS
@DC Characteristics (Vop=2.0 to 3.5V, Vss=0V, fosc=400 to 500kHz, Ta=—20 to 80°C)
Parameter Symbol Conditions Min Typ Max Unit
Low level input current hut 0sCl| -6.5 — — #A
liL2 10 to 17, 1/O (INPUT) -35 -12 -3 ©A
Low level input voltage Vi 0SCt 0 - 0.05¥00 v
Vi 10 to 17, 1/O (INPUT) 0 — 0.3Vpp '
High level input voltage AL OSC1 | 0.95Voo — Voo v
Vinz 10 to 17, 1/0 (INPUT) | 0.7Vpp — Voo \
Key ON resistance Rk (on) — - 10 kQ
Key OFF resistance Rk (OFF) 400 - —_ kQ
Low level output current loL Vo=0.1Vpp 0.5 — — mA
High level output current lon Vo=0.5Vpp, REM — — -1.2 mA
Input leakage current lu Vi=Vopp — - 1 uA
Operatinbg current lopo Operation (No load) — 0.3 - mA
lops Standby (STOP) - 1 15 ©A
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HPACKAGE DIMENSIONS

SMC4054C SMC4055C, SMC4056C (under developing)
€20 g 20-pin DIP c28 28.pin DIP

1,245 ro00s
(36.7¢01)

G3%sen

. unit : inch
unit : inch
mm, (mm)

o
=S
3

PO CE) 0.600
(1524)
i P—— e
18 s— P ]
" ..H 0600~ 0655
—t ig (1524~ 16.64)
£E 3.10070010 Coigroo % &
0.100:0012 | 0.02020008 H (2542025  (0.46:01) K|
(25410 05102 g.x che

SMC4055M, SMC4056M

M28-2 28-pin SOP
unit © inch
mm

MSUPPORT TOOLS
The following support tools are available to the SMC4054C, SMC4055C/M, SMC4056C/M for efficient
programming and debugging.
@ 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.

ESMC4055C SERIES

Model Number of /O 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) x8(1), 6(seg) x1(COM) 28-pin DIP, 28-pin SOP

CP/M® is a registered trademark of Digital Research B-15



EINSTRUCTION SETS

B-16

Function| Mnemonic 7 :Ia;h;nesczdj 0 Status Operation Function| Mnemonic 7 l:a;h;neac;dj 0 Status Operation
ALU |ADC AM|{0 0000 1 0 0 (NC) AccACY—AccA+MX Y)+CY || BRANCHILD CA,b |0 0 101 0 0 b|SET [CB~b
ADD A,i {0 1 1 1i3i2i1i0 [(NC)|AccA — AccA+i LD PApP |0 100 O0p2pl 0| SET |PBep
ADD AB|0 00000 1 1|(NC)|AccA <« AccA+AccB JP S,s |1 15s4s3s2slsl|SET |ifS=1CA«~CBPA-PB
ADD AM|{0 00000 1 0[(NC)|AccA«— AccA+M(X,Y) SA«—s
AND AB[000 1001 1| (2 [AccA« AccA AAccB ifS=0SA—SA+1
AND AM[{0001 001 0| (2) AccA« AccA AM(X,Y) JPA S,j (01001 0jlj0|SET |ifS=1CA-CBPA-PB
ANDSM,j {01001 1j10] (2) [M(XY)A1 SA5,4 —
INC M{0O0O01 000 1[(NC) MXY)eMXY+1 SA3—0 « AccA
INC Y[0000000O0 1|(NC)|Y<Y+1 ifS=0SA<SA+1
INC B{00100001[(NC)B—B+1 CALL S,s | 1 0 554 s3s2sls|SET |if S=1CAstack « CA
OR AB[0 010001 1SET [AccA« AccA V AccB PAgtack < PA
OR AM{001000T10|SET |AccA«— AccA VM(XY) SAstack  SA+1
XORS,AB|[000001 01| (2) |AccA+AccB CA«CB,PA~PB
XORSAMI000101 01| (2 [AccA¥MKXY) SA s, SP «SP+1
ACC |CPL AJ00O0O 111 1] (2)|AccA«—AccA ifS=0SA—SA+1
EX 0001100 O|SET |AccA~ AccB RET 00001 10 O0|SET |SP—SP-1
RRA 00011111 T CA « CB « CAstack
MSB  LSB PA « PB « PAstack
LOAD (LD Ai [0 11 0i3i2i1i0|SET [AccA«i SA « SAsTtack
LD AM[00O0 1100 1|SET [AccA—M(XY) RETI 0001110 0)/SSTK|SP«—SP-—1
LD AO|00 10000 O0|SET |AccA« OUT(Y) CA«CAstack, PA—PAstack
LD AY|[000101 1 1|SET |AccA<Y SA«SAstack, CB« CBstk
LD B, A0 OO0 100 0]SET [AccB < AccA PB « PBstk
LD MAI 00001 00 1|SET M(X YY)« AccA AccA < AccAstk
LD X,b{00100100b|SET |X«<b S« Sstk, Y « Ystk
LD Y,i 1010 1i3i2i1i0|SET |Y«i X < Xstk, CY « CYs1x
LD YA{0000O0 1 1 1]|SET |Y«AccA SYSTEM | EI 0000 1 10 1]|SET |interrupt enable
SET CY|{060010110|SET|CY«1 DI 0001 110 1]|SET |interrupt disable
RES CY|[000001 1 0|SET|CY<0 NOP 0111000 0SET |Nooperation
BIT SET M,j |00 1 1 10jtj0|SET Mj(XY)<1 HALT 0001000 0|SET |SYSTEM Clock Stop
RES M,j [0 01 11 1j1j0]SET |Mj(X,Y)<0 Restart when interrupt occur
1/0 IN Al0O0O0O 101 0SET [AccA« IN(Y) STOP 00001 11 0][SET|OSC Stop
IN Mi00O0 1101 0SET |MXY)«INCY) Restart when interrupt occur
ouT A|0O0O0O1 01 1|SET OUT(Y)<« AccA
ouT M{0O0O0 1 101 1|SET [OUT(Y) < M(X,Y)
SET O,j {001 10 0jlj0fSET OUT[(Y)«1
RES 0,j [0 01 10 1jlj0])SET |OUT|(Y)<O




PF301-03

0611 Series

CMOS 4BIT SINGLE CHIP MICROCOMPUTER

O®ROM 1K WORD
@OLCD driver confined
@®Low power dissipation

HDESCRIPTION
The SMC6110F series is a CMOS 4-bit single chip microcomputer. It incorporates a 1,024 X12 bits ROM, a
48 X 4 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.

HFEATURES
@CMOS LSl 4 bits parallel processing
@Clock frequency (fosc)
@Instruction cycle time
@|nstruction set

SMC6115F/6117F  32.768kHz
---SMC6115F/6117F 122us
-+ 78 instructions

@ROM -+oveeeeee --+1,024 X 12 bits

.RAM ........... .48)(4 blts

@Input port - 4 bits*

@Output port 4 bits, 1 bit (for Alarm), 1 bit (for Lamp)

.'/O port ................................................ 4 bItS para"el proCess'ng*

.FOUT ................................................... lnternal dIVIded frequency OUtput
SMC6115F/6117F  512Hz to 32kHz

.Key input ............................................. 16 keys ava“ab'e (I/O matrix method)

.LCD dr'ver ............................................. Common : 3 tel’mlna's

Segment : 32 terminals
SMCG6115F/6117F  1/2V-V-3/2V, 1/3 duty
@On-chip LCD segment memory--*

.Timer ................................................... Chronograph Counter
Internal clock counter

@Subroutine nesting levels ««--wereeeeeeeeeeeees 2 levels

.lnterrupt ................................................ Key input interrupt

.Programmed restart «ocove e Timer restart :

SMC6115F/6117F 1 sec, 1/10 sec
Key input restart

@LCD power supply Circuit «««--sreerereeeeeeeeeee Built-in :
SMC6115F 1/2V halver, 3/2V booster
SMC6117F Doubler, Tripler
@SUPPIY VOltage «+-«++-swwwrtrerrmrrisees i SMC6115F 3.0V
SMC6117F 1.5V
.Current consumption .............................. SMC6115F 1.5/1A (Typ)
SMC6117F 3.0¢A (Typ)
.PaCkage ................................................ GO-pln QFP/SO‘DIH QFP

*pull-down resistor attachable
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Internal divided frequency output (512Hz to 32kHz)

LCD segment driving output
Input/Output

Lamp output

Input
Output

COM2,COM3 LCD common driving output
Alarm output

pin QFP
Test input

80

LAMP
1/01 to 1/04
TEST1 to TEST4

SEG1 to SEG32
FOUT

K1 to K4
01 to 04
ALARM

COM1,

4.5V)

1.5V) Dropped voltage

3.0V) Boosted voltage

60-pin QFP
Supply voltage (0V)
Supply voltage (
Supply voltage (
Boosted voltage (
Stabilized voltage
Oscillation terminal (Input)
Oscillation terminal (Output)
System reset input
Capacitor connection terminal for booster and regulator

HBLOCK DIAGRAM
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MABSOLUTE MAXIMUM RATINGS
SMC6115F

Parameter Symbol Ratings Unit
Supply voltage Vsy -5.0t0 0.5 v
Input voltage Vi Vs2—0.3t0 0.5 \
Output voltage Vo Vs2—0.3t0 0.5 \"
Operating temperature Topr —20 to 80 °C
Storage temperature Tstg —65 to 150 ‘C
Soldering temperature and time Tsol 260°C, 10s (at lead) —
SMC6117F

Parameter Symbol Ratings Unit
Supply voltage Vst —3.0t0 0.5 v
Input voltage V, Vg1—0.3t0 0.5 Vv
Output voltage Vo Vs1—0.3t0 0.5 v
Operating temperature Topr —20 to 80 °C
Storage temperature Tste —65 to 150 °C
Soldering temperature and time Tsol 260°C, 10s (at lead) —

IMRECOMMENDED OPERATING CONDITIONS

SMC6115F (Ta=—20°C to 80°C)
Parameter Symbol Conditions Min Typ Max Unit
Supply voltage Voo Vop—Vs2 2.0 — 3.5 \
Oscillation frequency fosc - 32.768 — kHz
Capacitor for booster CE 0.047 - — uF
Capacitor for Vpp—Vs CA 0.047 - - uF
Capacitor for Vpp—Vss3 cC 0.047 — — uF
Capacitor for Vpp—Vst CD 0.047 — — uF
SMC6117F (Ta=—20°C to 80°C)
Parameter Symbol Conditions Min Typ Max Unit
Supply voltage Voo Vboo—Vsi 1.45 — 1.7 \
Oscillation frequency fosc — 32.768 — kHz
Capacitor for booster CE 0.047 — - uF
Capacitor for Vpp—Vs2 CB 0.047 — — uF
Capacitor for Vpp—Vss CcC 0.047 — — ©F
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MELECTRICAL CHARACTERISTICS
@DC Electrical Characteristics

SMC6115F (Vs1=—1.5V,Vsy= —3.0V,Vsy= — 4.5V, fosc = 82.768kHz,CA = CC =CD =CE =0.047F, Ta =25°C)
Parameter Symbol Conditions Min Typ Max Unit
High level input voltage Viut K1 to K4 -0.2 - 0 "2
Low level input voltage Viu 1/01 to 1/04 Vsa —  |Vsp+0.2 Vv
- Vis =0V K1 to K4,1/01 to 1/04 — — 0.5 ©A
High level input current Kipo ket ol 2 — 10 2A
liH2 Vinz =0V SR 5 — 25 uA
Low level input current I Vi =—38.0V |KitoK4Il/O1tol/0O4] —0.5 - —_ ©A
High level output current (1) loH1 Vour=—0.5V ALARM -500 A
Low level output current (1) loLt Vot = —2.5V LAMP 500 ©A
High ‘Ievel output current (2) lomz Vonz= —0.5V o1 to 0 -60 ©A
Low level output current (2) loL2 Vo2 = —2.5V 60 A
High level output current (3) loms Vous= —0.5V FOUT -60 ©A
Low level output current (3) loLs Vous = —2.5V 60 vA
High level output current (4) loHs Vons=—0.5V 1/0 port - 60 uA
Low level output current (4) loLs Vou=—2.5V 60 ©A
lons Vous= —0.05V -3.0 A
Common output current os Vous = —2.95V COM1, COM2, COM3 3.0 A
lons Vone= —0.05V -0.15 A
Segment output current lows Vous = —2.95V SEGI to 32 015 A
Dropped o'utput voltage Vst l?n%e!g?gimbgetween Ve, —1.45 v
Dropped ripple voltage Viipt Vpp and Vg 0.1 \
Boosted output voltage Vss 1MQ loading connected —-4.2 \
Boosted ripple voltage Vrips between Vpp and Vg3 ] 0.3 \"
Current consumption Iy No Load, Base Time Mode 0.40 | 0.70 JA
No Load, Executing 1.50 2.50
. Normal 2.50 | 3.00 | 3.50
Operating voltage range | Vpp—Vs2 Heavy Load 2.00 — 3.50 \'

SMC6117F (Vs1= —1.5V,Vso= —3.0V,Vss = — 4.5V, fosc = 32. 768kHz,CB=CC = CE = 0. 047 «F, Ta = 25°C)
Parameter Symbol Conditions Min Typ Max Unit
High level input voltage Vini K1 to K4 -0.2 0 v
Low level input voltage ViL 1/01 to 1/04 Vst Vg1 +0.2 \"
" Vi =0V Kito K4l/O1to 1/04| — — 0.5 LA
High level input current Koo o041 2 — 10 2A
linz Vinz =0V SR 5 —_ 25 uA
Low level input current I Vi =—1.5V | KItoK4l/0lto1/04] —0.5 vA
High level output current (1) loHt Voui= —0.5V ALARM —250 vA
Low level output current (1) loL Vo1 =—1.0V LAMP 250 A
High level output current (2) loHz Vonz=—0.5V 01 to 04 -30 A
Low level output current (2) loL2 Voa =—1.0V 30 ©A
High level output current (3) lons Vons= —0.5V FOUT -30 ©A
Low level output current (3) lows Vos=—1.0V 30 ©A
High level output current (4) loHs Vors= —0.5V 1/0 port —30 A
Low level output current (4) lows Vouu=—1.0V 30 A
loms Vous= —0.05V -3.0 ©A
Common output current ocs Vous = —1.45V COM1, COM2, COM3 3.0 A
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SMC6117 (continued)

Parameter Symbol Conditions Min Typ Max Unit
| Vons= —0.05V —0.15 ©A
Segment output current IOHG VOHG | 45v SEG1 to 32 015 A
oLe oe=—1. . ©
Boosted output voltage Vsa 1MQ I(t):(;ji!;g v -92.90 v
ween
Boosted ripple voltage Viip2 ‘\'/‘:;:;d Vg 52 0.1 v
Boosted output voltage Vss IMQ loading connected —4.1 v
Boosted ripple voltage Vrips between Vpp and Vs; 0.3 v
. No Load, Base Time Mode 0.80 1.40
Current consumption Isy No Load, Executing 3.0 5.0 LA
Operating voltage range | Vpp—Vs; 1.35 1.50 1.70 v
MPACKAGE DIMENSIONS
F60-2 Ny 60-pin QFP | |[F80-5 oo 80-pin QFP
abion \ sy
(200101)
31
[0ang ot "
46 30 ”
intex g8y
60 d' 16 d"ﬂ
L R L T
g g (0.8201) [(0.35:01)
oors unit * inch it : inch
(mm) (mm)

HESMC610F SERIES

Type No. Power Supply Instruction Cycle Package
SMC6115F 3.0V Li battery 122us 60-pin QFP
SMC6117F 1.5V Ag battery 122us 80-pin QFP
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BMEXAMPLE OF APPLICATION

CA : Capacitor between Voo pin and Vs; pin - CA=0.047uF
L CB : Capacitor between Vpp pin and Vs2 pin - CB=0.047xF
| H - ] CC : Capacitor between Voo pin and Vs3 pin - CG=5 to 25pF
:',_mg gEg- é CD : Capacitor between Voo pin and Vst pin - CD=0.1xF
:{':'.,‘;,,.,?—-«: CE : Capasitor for booster
E" I CG : Capacitor for trimmer
i c;; :‘ SMGB110F Seres X'tal : Crystal Oscillator
Voo Tce RB :150Q
6 osct CAL : Piezoelectric buzzer
Xt oscz LAL : Booster coil for buzzer
nfm " sos ssss 8383 ieoded D : Reverse current prevention diode
LTI I
"
| “”f L SMC6115F
dec Vs2
L L
cha‘[_'[c_us_ Vs SMC6117F
Lo —+—— vs2
Vs3
INSTRUCTION SET
. . Machine Code Flag .
Function Mnemonic BAOB 76543 210lCZ Operation
System | NOP 111111111111 No Operation
HLT b 1111111011 10D Clock stop
b=0: 1s Restart
b=1:1/10s Restart
El t1T111101 1111 Enable Key Interrupt
DI t11111011110 Disable Key Interrupt
RESW 111111001111 Reset Stop Watch Counter
CFC b 1111101 1111b|} Carry Flag Control
b=0reset: b=1 set
ZFC b 111110101 110Db ! Zero Flag Control
b=0reset: b=1 set
ALU | ADD A, i 111 10000i3i2i1i0{%(? A—A+i
ADC A, i 11110001 i3i2i1i0(1(2 A—A+i+C
AND A, i 1111001 0i3i2ili0 ! A=A
OR A, i 1111001 1i3i2ili0 ! A<AVi
ADD B, i 111 10100i8i2i1i0(![? B—B+i
ADC B, i 111 10101321033 B—B+i+C
AND B, i 111101 10i3i2ii0 ! B—BA.i
OR B, i 1111011 1i8i2ii0 ! B<BVi
CP r, i 1 1100r2rtr0i3i2i1i0]8|3 r—i
FAN r, i 1 110 1r2r10r0i3i2ili0 ! rAi
ADD r, A1 001 0r2rtr0000O0O0|%|? rer+A
ADC r,Aj1 001 0r2r1r0 000 1|3} re—r+A+C
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INSTRUCTION SET (continued)

., X Machine Code Flag .
Function Mnemonic BAOS 7654321 0lclzlK Operation
SUB r, A1 0010r2r1r00010(7? r—r—A
SBC r, A1 001 0r2r1r0 001 1 []][¢ r—r—A—C
AND r,A|1 001 0r2rtr0 0100 ! r—r/\A
OR r,A|l1 001 0r2r1r00 101 ! r—r\/A
CP r, A1 0010r2rtr00 1 10(3|? r—A
FAN r, A{1 001 0r2rtr0 0 1 1 1 [ r/AA
ADD r,B{1 001 0r2rtr01 00 O0/|%? r—r+B
ADC r,B|1 001 0r2r1r01 00 1|32 r—r+B+C
SUB r,B{10010r2rir0 1 01022 r—r—B
SBC r,B|1 001 0r2r1r01 01 1|32 r—r—B-C
AND r,B|{1 001 0r2rtr0 1 100 ! rr/\B
OR r,B|[1 001 0r2rtr01 101 ! r<r\VB
CP r,B|1 001 0r2rtr01 110|832 r—B
FAN r,B|{1 001 0r2rtr01 1 11 ) r/AB
ALU | ADD A, r |1 01 00r2r1r0 000 O0/|3i? A<r+A
ADC A, r |1 01 00r2r1r0 000 1|32 A<r+A+C
SUBR A, r |1 01 00r2rtr00 01 0|0 A<r—A
SBCR A,r |1 0100r2r1r0 001 1][3|2 A—r—A-C
AND A, r 101 00r2rir 00 1 00 ! A<r/N\A
OR A,r |1 0100r2r1r00 1 01 ! A<rVA
ADD B,r {1 0100r2r1r0 1 000|%|? B—r+B
ADC B,r |1 01 00r2rir01 001|271 B—r+B+C
SUBR B, r |1 01 00r2rtr01 010|071 B<r—-B
SBCR B,r {1 0100r2rtr01 01 1|02 Be~r—B—-C
AND B, r (1 01 00r2r1r01 100 ! B<—r/\B
OR B, r [10100r2rir01 101 ! B<r\/B
ADDP r,A|{1 001 1r2rir0 000 O0|F|? rer+A
YeY+1
ADCP r,A|1 001 1tr2rtr0 000 1|02 r—r+A+C
Y<Y+1
SuBP r,A{1 001 1r2rtr0 001022 r—r—A
Y<Y+1
SBCP r,A|1 001 1r2r1r0 001132 r—r—A-C
Y<Y+1
ANDP r,A|1 001 1r2r1r00 100 ? r—r/A\A
Ye=Y+1
ORP r,A|1 001 1r2rtr00 1 01 $ r—r\VA
Ye<Y+1
ADDP r,B|1 001 1r2rtr01 000 3|2 r—r+B
Ye<Y+1
ADCP r,B|1 001 1r2r1r01 00 1|3[? r—r+B+C
Y<Y+1
SUBP r,B|1 001 1r2rtr01 010|3¢ r—r—B
Ye<Y+1
SBCP r,B|1 001 tr2rtr01 01 1|82 r<r—B-C
Ye<Y+1
ANDP r,B|1 001 1r2r1r01 100 ! r<r/\B
Ye<Y+1
ORP r,B|1 001 1r2rtr0 1101 ! r—r\VB
Ye<Y+1

B-23




INSTRUCTION SET (continued)

. . Machine Code Flag .
Function Mnemonic BAOS76543210(ClZIKS Operation
LOAD | LD r, i 11000r2r1r0i3i2it1i0 rei

LDXY X,y |1 1T 0 1 x3x2x1x0y3y2yly0 X—x, Yy
LDP M, i 1111100 1i3i2i1i0 M, Y)<i
Ye<Y+1
LD r,r {1000 0r2rr00r2rirod rer
LDP r,r {1 0000r2rtr01r2riro rer, YeY+1
LD r, SWO[1 000 1r2rir00 1 00 r<SW0
LD r, SWI[10001r2r1r0 0101 r—SWi
IN IN r 1000 1Tr2rir00 1 1 1 r<IN
Branch | CALL ps 0 1 p3p2plp0shHséssld3s2stsh Subroutine Call
PCS +1—>PCS, SP—SP, then
[§E29; PSE=STEL Bee8Tsl)
then p—»PCP, s—PCS
RET 110011001111 Return
[3520: STey=ege S18ipes)
then, SP—SP
RET LM, i 11001 101 i3i2ili0 M(X, Y)<i, then, Return
RET AM, i 11001 11 0i3i2ili0 ! M(X, Y)<M(X, Y)Ai
then, Return
RET oM, i 110011 1 1i3i2ili0 ? M(X, Y)<M(X, Y)Vi
then, Return
JP ps 0 0 p3p2plp0sHsdsds2stsh Jump
p—PCP, s—PCS
JP C,s |1 01 10 0shs4ds3s2slsO Jump Condition IF C=1
s—PCS
JP NC, s {1 0 1 1 0 1 s5s4s3s2s1s0 Jump.gondition IF C—=0
JP Z,s [1 01 11 0s5s4ds3s2slsl Jumpogendition 1P z=1
JP NZ, s |1 0 1 1 1 1 s5s4s3s2sls0 JumR.gendition IF - Zz=0
JP K,s {1 0101 0s5s4ds3s2sls0 ;"1[’;? Condition IF K=1
Reset K
JP S,s |1 0101 1s5s4s3s2s1s0 i) :ﬂpgmdi“m IF S=1
Reset S
JP A,j |11 001O0j5j41 111 Jump Indirect by A
PCS5, 4—j5, 4 PCS3to(0<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
between code and register.
. CODE . CODE . CODE
Register 2 10 Register 2T Register 2 10
A 0 0 0 K 0o 1 1 Y 1 1 0
B 0 0 1 L 1 0 0 M(XY) 1 1 1
J 0 1 0 X 1 0 1

2 i refers to 4 bits Inmediate Data. Co refers to 1 bit Inmediate Data. P refers to 4 bits Immediate Data. S refers to

6 bits Immediate Data.

3 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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PF362-01

SMC6214F

CMOS 4 BIT SINGLE CHIP MICROCOMPUTER
@Core CPU Architecture
@32 KHz/455 KHz Twin Clock Operation
@Built-in BLD and Analog Comparator
@Built-in Watchdog Timer

HDESCRIPTION
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.

BFEATURES
@CMOS LSI 4-bit parallel processing
@Clocks --32.768 kHz (typ.) or 455 kHz (typ.), selectable by software
.'nStrUCtiOn Set .............................. 100 instructions
@Instruction cycle time:----«--sseeeeeeeees 32kHz clock mode : 153 usec, 214 usec or 366 usec
455kHz clock mode : 11 usec, 15 usec or 26 usec
.ROM Size .................................... 4,096 ><12 blts
‘RAM SIZ@ trrereeereereeitieiiiiiii 208 X 4 bits
@INput port -eeeeerererin 8 bits (pull-up resistors available by using a mask option)
Q@Output port -oeerreeserrin 9 bits (clock, buzzer output available by using a mask option)
.| /0 pOI"l‘ ....................................... 4 bits
@REM output «oereeeeerrrenieeini 1 bit (hardware timer or software timer selectable by software)
@LCD driver e eeeeeeeemesreiniiiin, 32 segments X3 commons or 32 segments X4 commons
(1/3 or 1/4 duty selectable by using a mask option)
@BLilt-in LCD power supplies:««:-+++: Voltage regulator, voltage doubler, and voltage tripler
@Built-in BLD Gircuit-+++ere-sseseeeerenenes 2.3V (battery life detecter)
@Built-in amplifier «««oceeeereeeeeniiien Operational amplifier for MOS input analog comparator
@Built-in watchdog timer
.lnterrupts .................................... External : two input interrupts

Internal : three timer interrupts (32Hz, 8Hz, 2Hz)
one REM interrupt

@Supply voltage 3V (2.2 to 3.5V)

@Current dissipation ««««=sseeeeereeren 32kHz clock mode : 5uA (typ.) (basic clock mode)
455kHz clock mode : 3004A (typ.)
.Package .................................... 80_pin QFP (plasﬁc)

also available in chip form
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HBLOCK DIAGRAM

0SC1 0SC2 0SC3 0SC4 /RESET /RSTOUT

1 T iV
System
ROM osc Reset
4,006x12 Control

S
RAM
208x4
5KOO to KO3
P K10 to K13
como JTEST
COM3 §=—1 Lco
SE:SO = Driver ) POO
o to
SEG31 Q=] P03
] YROO to RO3
- YR10 to R1
CA to CCp—— Power Ao o R13
- VS1 Controller
VADJ 9——
Vss 0——
AMPP N
AMPM £ ame
AOUT &BLD )

HWPIN CONFIGURATION

< 0 OWNOONO~NMFTUOHDONDODRDNO [

o e S NN NN NANANNNNMMM "

YRR 22883vunyn

NDZODBDOBNNDNDDDHDODNDDDNDNNZ XXX
SEG13 1164 60 55 S0 45 m— 1)
seng ' —— ko3
SEG11L ———1K02
SEG10C ko1
SEGY 3 KOO
SEG8 L 70 35| F—— P03
SEG7 e— 0V 4
SEG6 I SMC6214 — Y
SEGS I —
SEG4 [ Index F—Rr20
see3 ——] (75 30— ri13
seG2 ] I R12
SEG1 —] —T 0
SEG0 ——] ——Rr10
coms —| - F——— ro3
com2 :\\31 5 10 15 20 24| F—1r02

. b 83.s
3 8855225 ,.83,83 0~
3888333ESo8L223388s58585
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EPIN DESCRIPTION

Pin name Functions Pin name Functions
Voo Power supply (+) AMPP Analog comparator non-reverse input pin
Vss Power supply (=) AMPM Analog comparator reverse input pin
Vsi Power supply for oscillator (generated internally) AOUT Analog comparator output pin
Vu Power supply for LCD driver (generated internally)| /TEST Test input pin
Vi Power supply for LCD driver (doubled V) /RESET | System reset input pin
Vis Power supply for LCD driver (tripled V1) K00 to 03 | Input ports
CA to CC | Capacitor connection pins for LCD booster || K10 to 13 | Input ports
VADJ VL adjusting input pin P00 to 03 | Input/Output ports
0SC1 Crystal oscillation input pin RO0 to 03 | Output ports
0SC2 Crystal oscillation output pin (containing CD) R10 to 13 f)?}é:zs:ltﬁalﬁhb;ozs?r(\:gon'.:taztit’ogt)igl;r) output
0SC3 Ceramic or CR oscillation input pin (R13: selectable for DC output or BZ output
(selectable by using mask option) R20 by using mask option)
0SC4 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 1/4 duty selectable
by using mask option)
SEGO to 31| LCD segment output (DC output available
by using mask option)
HABSOLUTE MAXIMUM RATINGS (Vop=0V)
Parameter Symbol Ratings Unit
Supply voltage Vss -5.2t00.5 v
Input voltage Vi Vss~0.3100.3 v
Viosc Vs;—0.3 t0 0.3 v
Operating temperature Topr -20 to 60 °C
Storage temperature Tstg —65 to 150 °C
Soldering temperature and time Tsol 260°C, 10s (at leads) _
Power dissipation Po 250 mwW
IRECOMMENDED OPERATING CONDITIONS (Ta= —20°Ct060°C)
Parameter Symbol Conditions Min Typ Max Unit
Supply voltage Vss Vpp=0V -3.5 -38.0 -2.2 v
Oscillation frequency foscr — 82.768 - kHz
foscs duty : 50+5% 50 455 500 kHz
Power supply voltage for LCD driver Vu —-1.6 —1.05 - v
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WELECTRICAL CHARACTERISTICS (Vop=0V, Vss=—2.2t0—3.5V, Vi3=—3.0V, Ta=—20t60°C)
Parameter .| Symbol Conditions Min Typ Max Unit
High-level input voltage (1) Vi K00 to K13 0.2Vss — 0 v
Low-level input voltage (1) Viur P00 to P03 Vss — 0.8Vss v
High-leveI.input current (2) ; Vinz JRESET 0.1Vss — 0 v
Low-level input voltage (2) ViLz Vss — 0.9Vss v
L | Viu=VssWithout pull-up resistor | KOO to K13 -1 — — LA
2 Viia=Vss, With pullup resistor | K00 to K13|  —5 = —0.35 ©A
Low-level input current i Vis=0.2Vss /RESET —30 - =5 #A
P00 to 03
lis ViLe=Vss <;'v'iéfzdb':m ) -15 — -2 A
program
High-level input current [T Vin =0V - — 1 uA
High-level output current (1) loH1 Von1=0.1Vss g?g :g S?g — — —250 ©A
Low-level output current (1) loL1 Vot =0.9Vss /RSTOUT 1.0 — — mA
High-level output current (2) loH2 Vornz=0.1Vss R20 — —_ -1.8 mA
Low level output current (2) loL2 Vorz =0.9Vss 1.0 — — mA
High-level output current (3) loHs Vonz=0.1Vss POD to P03 — — . —100 ©A
Low-level output current (3) loLs Vors =0.9Vss 140 — — ©A
High level output current (4) loHa Vons=0.5Vss R33 (REM) — - -1.0 mA
Low-level output current (4) loLs Vors =0.9Vss 1.0 — — mA
lons Vous= —0.05V COMO to 3 — - -3.0 uA
Common output current lots Vous = —2.95V | Vss=—3.0V 3.0 — — A
Segment output current lors Vo= —0.05V SEGO to 81 — - ~8.0 #A
loLe VoLs = —2.95V Vss=—3.0V 3.0 — — vA
Vi Vaps=Vi1, li=5¢A -1.18 —1.05 —0.98 \'

with 1MQ loads

Internal voltages Via between Vop and Vi 2.V 2V 2.V +0.1 \
Vis and between Vpp and Vi3 3.V 3V 3-V1+0.3 v

BLD voltage VeLp Ta=25C —-2.4 -2.3 -2.2 \"
At halt 3%?;0\/ I‘a=25°0 - 3 8 zA

Current dissipation lopr In Basic clock mode* | No panel load — 5 12 #A
I455KHzcock mode o panal toac - 300 450 A

*Basic clock mode: duty cycle 10%
HPACKAGE DIMENSIONS

oy ‘
F80-5 _ [ Sasgiom: 80-pin QFP

(200:01)

41

AT

= |
IVTTFRITTTTINTIIO, .

1 |0.031 0004 0.014 0004
0-12"
910012
B0y . .
unit : inch

0.006:0002

(08:01) (035701
0110
(28) mm)
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HEEXAMPLE OF APPLICATION

lCZ Voo
Cl Lco
< m QO o m o = [
o O O = > 0.9 @
58 w9 w
CL3 O3 » W =
'—‘—-———ﬂ'-—*cm VL3 ”n
{2
LED Y™
,1CSR
1 /RESET
B‘o_ /RSTOUT
RA1 RRC
VADJ
RA2 RRB 3.0v
R33(REM) TR1—— +L‘.
—| VL1 T o]
CL1
SMC6214F
Voo AMPP |=—
Cax
*j{t—[— SC1 AMPM |=—
X'tal o
[ Hosc2 AOUT >
Vss
Cec
— }-—I—‘ 0SC3
Ceramic &3
Coc
t— 0sc4
csl1
F——{vs1
a2 3 @ o
1T T 77
s2g 8 82
oo . a X X
U @ ﬂ Vss
EINSTRUCTION SET
Group Mnemonic Operand A 70'2‘“’:9 T oh g"g < Clock Operation
Branch PSET P 0 1 0 p4p3 g%pl po| NPB—p4, NPP—p3—~0
s s7 56 s5 sA|s3 2 sT 0 PCB—NPB, PCP—NPP, PCS—si~
C.s s7 6 55 s4s3 2 T SO0 PCB—NPB, PCP—NPP, PCS—s7—0if C=
P NC, s s7 sb 55 s4]s3 52 sT 0 PCB—NPB, PCP—NPP, PCS—s7~0if C=
. S s7 sb s5 s4[s3 52 sT 0 PCB—NPB, PCP—NPP, PCS~—s7T~0if Z=
NZ, s s7 sb sb s#[s8 s2 sT <0 PCB—NPB, PCP—NPP, PCS—s7~0if Z=
JPBA 1 1 10[1 000 PCB—NPB, PCP—NPP, PCSH—B, PCSL+A
CALL s s7 56 s5 sd[s3 s2sT <0 M(SP-1)—-PCP, M(SP-2)«PCSH, M(SP-3)—PCSL+1
SP+-SP-3, PCP—NPP, PCS—sl~0
CALZ s 0 1 0 1[s7sbs5s8s3s2sTs0 7 [M(SP-1)=PCP, M(SP-2)—PCSH, M(SP-3)—PCSL+1
SP+SP-3, PCP+0, PCS«<s7~0
RET Tt it roo1jtror 7 | PCSL—M(SP), PCSH—M(SP+1), PCP—~M(SP+2), SP—SP+3
RETS T 11111041110 12 PCSL'*M(ISP). PCSH—M(SP+1), PCP—M(SP+2), SP—SP+8
PC—PC+
RETD 1 00 0 1171615 #3121 10 12 | PCSL—M(SP), PCSH—M(SP+1), PCP<~M(SP+2), SP—SP+3
MX)—13~0, M(X+1)<I7—~4 X=X+2
System NOP5 No Operation (5 clocks)
Control NOP7 No Operation (7 clocks)
HALT I [ Halt (stop clock)
Flag SE F. i i 2 T[T 1 1 F—FVi3~0
Operation | RS [ 32 1 0| ] | F—FAi3~0
SCF Ce1
RCI C0
SZF t 21
RZF i pAS)
SDF T D«1 (Decimal Adiust ON)
RDF [l D0 (Decimal Adjust QFF)
El 1 7|11 (Enable Interrupt)
D! Il 7 __[1—0 (Disable Interrupt)
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Group | Mnemonic | Operand 5 OP code 52k Clock Operation
Stack INC SP SP—SP+1
Operation DEC SP SP—SP—1
PUSH r o M(SP—1)«r, SP—SP—-1
XH (SP—1)<XH, SP—SP—1
XL (SP—1)XL, SP—SP—1
YH (SP—1)«YH, SP—SP—1
YL (SP=1)<YL, SP—SP—1
F (SP—1)«<F, SP—SP—1{
POP r Tl o r—M(SP), SP—SP+1
XH XH—M(SP), SP—SP+1
L L—M(SP), SP—SP+1
H H—M(SP), SP—SP+1
L L—M(SP), SP—SP+1{
1111 —M(SP), SP—SP+1
LD SPH, r o SPHer
SPL, r r SPLer
r. SPH 1 o r—SPH
. SPL I r—SPL
Index INC XeX+1
| Operation —Y+1
{ [ L x X7 x6 x5 x4[x3 x2 x HexI~4, XLx3~0
i . 7 y6 y5 yaly3 y2 yi Heyl—4, YL=y3~0
i H, r rl 0 XHer
L, r o XLer
H, r [A( YHer
(2 i o YLer
r._XH rl o r—XH
r XL rl reXL
r_YH i x r—YH
YL v reyYL
ADC H, XH—XH+i§~0+C
XL, XL—XL+i3~0+C
H. H—YH+i3~0+C
L. L—YL+i3~0+C
cp H, T
L, il
R =
YL, ~
Data LD r 1 rl —i3~0
Transfer rngq rt o re—q
A, Mn n3 n2 nl no| A—M(n3~0)
B, Mn n3 n2 n! n) —M (n3~0)
Mn, A n3 n2 ni n0 (n3~0)—A
Mn, B n3 n2 ni n0) (n3~0)—8
LDPX MX, i i8_i2 il _i0 (X)—i8~0, X—X+1
nq rl r0 q! reg, X<=X+1
LDPY MY, i i3 i2 il i0 M(Y)—i8~0, Y=Y+1
. q r1 r0 g q0] re=q, Y=Y+1
LBPX MX, | 17 16 I 18 12 11 10 MOO—I3~0, M(X+1D)—I7~4, X=X+2
Calculation ADD r i r r0[i8 i2 i1 0] * rer+i3~0
rnq 0 rl 0 qf * re—r+q
ADC [ rl r0]i3 i2 i1 i0 * rer+i3~0+C
rngq rl r0 q! * r—r+q+C
sus nq 1 rl 0 gl * rer—q
SBC ni rl r0fig 2 i1 0] * re—r—i3~0-C
nq 10 qlq0] =* re—r—q-C
AND ri 1 r0[i8 i2 i1 0] rerA\i3~0
rnq i r0 gl g0 r—r/A\q
OR [ vl r0]i8 2 i1 0] r—r\Vis~0
[ il 9‘_@{ r—r\Vgq
XOR i ri_r0fi3 i2 i1 i0 reri3~0
[ 1 1 M{' r—r\/q
cP ni rl_r0]i3 2 i1 i0 1 r—i3~0
. q rl 0 ql ! r—q
FAN ri rl r0[i8 i2 i1 0 rAi3~0
nq rl 0 ql rAq
RLC r el 0 d3+—d2, d2+di, di—d0, d0—C, C—d3
RRC r 1 i r0[ d3—C, d2+d8, di+—d2, d0—dl, C—do0
INC Mn n$ n2 nl n0 (ng M(n3~0) +1
DEC Mn n3 n2 ni n0 (n3 M(@n3~0)—1
ACPX MX, r rl_r * (X)=M(X) +r+C, X=X+1
ACPY MY, r o * (Y)=M(Y) +r+C, Y=Y+1
SCPX MX, r i * (X)=M(X) ~r=C, X=X+1
SCPY MY, r rl * (V)=M(Y)—r=C, Y—Y+1
NOT r rl 0 1 rer
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PF248-02

| SMC8360FSeries

CMOS 8 BIT SINGLE CHIP MICROCOMPUTER

@®Minimum Instruction Cycle Time: 1us
@On-chip Gate Array
@®4KB ROM

EMDESCRIPTION

The SMCB8360F series is a high-performance low power CMOS 8 bit single chip microcomputer (minimum
machine cycle time: 1xs). It contains a ROM, a RAM, I/O ports, a timer/counter, and a gate array
(SMC8362/SMC8367 : 2 input NAND 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
@CPU:eerrrerrreeeneininis CMQS LSl 8 bits @Release from STOP mode circuit (Gate array option)
@On-chip oscillator circuit:++-*--++ 50kHz to 4MHz @Interrupts : External interrupt -«««++++-ssereeeeeeeenns
@instruction cycle time:--------eeeveeeeees 1us (Min) INT, T4, and TO OR logic
@instruction set Internal interpupt -« -+-sereeeeeesenees
@OROM:--eeervveeennns timer/counter overflow
.RAM ............................................ .Nesting levelg - rreerreraemeneanns 8 subroutines (Max)

@Built-in gate array
SMC8362/SMC8367 : 2 input NAND X 848 gates
@Gate array «---eeeee SLA6000 series Equivalent
.|/0 POt -« sreeerrremesneeneteeneinianens 4 pOrtS X 8 bits
Gate array SMC8362/SMC8367: 33 1/0 (Max)
@Extension of external program ROM (Gate array option)

@Operational modes RUN, HALT, and STOP
@Single power supply -+ 5V+10% or 2.5 to 6.0V
.package ........................... 80-pin QFP (plastic)

MBLOCK DIAGRAM

Gate Array logic circuit

TATCH
(8)

soree]

PORT-3
(P30-P37)

PORT-2
P20-F27)

PORT-1
(P10-P17)

PORT-0
(P00~PO7)

GATE ARRAY LOGIC

CONTROL AND TIMING
E
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BMSMC8360F SERIES . - o ‘ ) PR

Model - Gate PORT-1(P10~P17) |Magateanayl/0| - Package
Input port or o lastic
SMCB8362 | 848 gates Output port 33 80-pin QFP (plastic)
SMC8367 348 gates Address bus 33 80-pin QFP (plastic)
HPIN CONFIGURATION HPIN DESCRIPTION
80-pin QFP (plastic) F80-5 P0O0—PO07 Bus interface bi-directional port
. P10—P17 1/0 port or 8 bit address bus
SR058,588,25880 8dehonnle P20—P27  1/0 port ‘ '
LR na R R Sk
. ALE Address latch enable
£Lo=E = WR Write
SH=— ES% ﬁ Read
Sr— i EAT,EA2 Control mode pin
P30=—] gmgggggg CNT Counter input
SHp— RESET System reset
== O . ES Single step
e\ 2 0SC1 Crystal oscillator input pin
mwmmmﬂ-ﬂ—mmm 0sC2 Crystal oscillator output pin
S ﬁT Interrupt input
DY RE Dm 2851085., 385583553 TI Interrupt input
. TO Interrupt input/clock output
* : Left floating GOO—GXX Gate array 1/0 pin
HABSOLUTE MAXIMUM RATINGS (Vss=GND)
Parameter Symbol Ratings Unit
Supply voltage Voo Vss—0.3to 7.0 v
Input voltage Vi Vss—0.3 to Vpp+0.3 v
Output voltage Vo Vss—0.3 to Vpp+0.3 \'
Output current/pin lo +10 mA
Power dissipation Po 0.5 w
Operating temperature Topr —40 to 85 c |
Storage temperature Tstg —65 to 150 °C
Soldering temperature and time T sol 260°C, 10sec (Lead only) —
HRECOMMENDED OPERATING CONDITIONS (Ta=—40~85°C)
Parameter Symbol Conditions Min Typ Max Unit
v fosc=50kHz to IMHz 2.5 — 6.0 v
Supply voltage oo fosc=50kHz to 4MHz 4.5 5 5.5 v
Vss 0 — 0 v
Input voltage Vi Vss - Voo v
Operating frequency fosc Vop=5V+10% 50 — 4000 kHz
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HELECTRICAL CHARACTERISTICS

@DC Characteristics (CPU) (Vss=GND, Ta= —40 to 85°C)
Voo=5V+10% | Vop=2.5 to 6.0V
Symbol iti i
Parameter ymbo Conditions Min | Typ | Max]| Min | Typ | Max Unit
Low level input voltage Vi Vss| — | 0.8 Vss | — 0.18V, \"
High level input voltage V||.| Except RESET, S_S, 0SCt1] 2.0 | — Voo O.GVDD - vDD v
g P € Vii | RESET, SS, 0SCI Voo— 1| — | Voo [0.0V0) — | Voo v
lo.=2.0mA — | — |0.45 — | — | — v
Low level output voltage V, -
put voTag % lo=1.0mA == 1=1=los] v
. lon=—1.0mA 24 — | — | — | — | — v
High level output voltage V.
€ put voTes M low=—1004A = e — | — v
lp Vi=Vss Input pin with pull-up resistor | —250( —100| —30(—300| — | —6 uA
Input current _ [ V|=Vss Latch input pin -3 — 3 | -3 — 1|8 LA
R A S e e e i .
Input leakage current lu Vi=Voo i B e 8 A
fue Vi=Vop SS pin 2?8‘#2‘33& ;ﬁl 500 [ 15601 12 | — [7800 #A
ILOP voher;/sast (r\:\lngt?l lg?;ll -up resostor) _250 - 100 - 30 —300 - - 6 ,UA
Output leakage current loL e e Imppcance -3/ —| 31 -3/—1| 3 A
ILOH ‘\x)hfr‘\/ at high impedance -3 . 3 -3 . 3 llA
HALT \(lf‘m 4&‘{1:: '19c</ =1us) _ 2 10 I R mA
Ippsi mode P aMttz, Toy = 1s) — | == — |24 11 mA
Voo =3V — — — —
Standby current (t=1MHz, Tey =4us) 0.3 1.4 mA
Voo=5V+10% - —12|—| -] — LA
lopsz ﬂgge Voo =6V | =l =] -] —15 uA
Vpop=3V e e e — | 20 LA
RUN \(/'oo 4I\51IY-I§ l‘:')cy =1us) - 6 2 _ — - mA
Operating current 100 |mode| Feamuz, Tey=1as) | — | — | — | — | 7 | 22 mA
\(l'n iT&Y-Iz‘ Tcy =4us) — _ _ — 0.9 3 mA
Data holding voltage Voor  |STOP mode (no rapid votage change alowed) | 3.0 | — | — | — | — | — v
ETYPICAL CIRCUIT PACKAGE DIMENSIONS
b 80-pin QFP (plastic) F80-5
’ fiey
(20.0201)
LR
- R
[NOTE 1] Crystal : 4MHz (Vop=5V) PRI
Ce=Cp=50pF 2
[NOTE 2] Ceramic oscillation is also applicable.
* System clock : external clock
Clock is supplied to the OSC1 pin from outside unit : inch
the system. (mm)




IBINSTRUCTION SET
Ne. | Function | Mnemonic §. ig Operation No. | Function Mnemonic § gg Operation
1 ADD A,Rr 1] 1 |A<A+Rr r=0to7 | 56, JPn 2| 2 {PC11+—MR,PC10t08 < N10t08
2 ADD A,(Rr) 1| 1 [A—A+(Rn) r=0,1 PC7t00+ n7t00
3 ADD A, #n 2|2 [A—A+n7100 57 PA 1]2|PC7to0—A )
4 ADC ARr 1|1 |A=A+Rr+CY r=0to7 | 58 DJNZRr, n 2|2 |Rre—Rr—-1 r=0to7
5 ADC A, (Rr) 1|1 [A=A+R)+CY r=0,1 | ifRr +0
6 ADCA, #n 2| 2 [A<A+n7t00+CY 59 PCn 2| 2|ifcYy=1 JUMP
7 AND ARr 1|1 ]|A—AARr r=0to7 (60| @ [JPNC,n 2| 2 |ifCY=0 JUMP
8 AND, A(Rr) 1] 1]|A—AARD) r=0,1 | 61 § PZn 2| 2|itA=0 JumP
9 AND A, #n 2|2 |A—AAN7Tw0O 62| £ |[4PNZn 2| 2 |ifA+0  JUMP
10 ORA,Rr 11/ 1 [A—AVRr r=0to7 |68 £ |JBTAbn 2|2 |itAb=1 Jump b=7100
1" OR AR 1|1 |AcAVER) r=0,1 fl64| § |JPFLn 2| 2 lifF1=1 JuMP
12 ORA,#n 2|2 [A=AVnT®00 6. 8 [PFON 2|2 |itFo=1 JumP
18 XOR A,Rr 1] 1 |AAVR r=0to7 | 66 JPTF,n 2|2 |ifTF=1JUMP&TF <0
} 14| § [XORA(Rn) 1)1 |A-AV(Ry r=0,1 | 67 JPINTF,n 2 | 2 |if INTF =1JUMP &INTF —0
15 'Q XOR A, #n 2|2 A=AV 68 JPTIFA 2 (2 (ifTIF=1 JUMP&TIF—0
16 % |ADD(RM.A 1] 1 |R)«—(RN+A r=0,1 | 69 JPTLn 2| 2 [ TT="H' JUMP
17| F |ADC(RNA 1] 1 |RY—(RN+A+CY r=0,1 |70 JPTO,n 2| 2 [if TO="H' JuMP
18] S [AND(RNA 111 |[(R)—(ROAA r=0,1 |7 JPNTO, n 2|2 it TO="L" JuMP
19 £ |oR(RNA 111 |[(Ry—(RVA r=0,1 |72 JBT Mb, n 2| 2 litMb=1 Jump b=7t00
20 § INC A 1|1 ]|AeA+1 13 g g |[CAlLn 2 [ 2 [(SP)« PC, SRG,SP < SP+1
2 DECA A1 ]Ae-A-1 s_2 PC11+-MR PC10t08+-110198 PCTt00-17100
2 CLRA 1|1]|A-0 |8 3§ RET 1| 2 |SP—SP-1,PC«—(SP)
23 CPLA 11 |A=R 5|3 2 |ReTR 1 | 2 |SP<SP—1,PC+(SP), SRG(SP.
2 DA A 1t (z:%rlvzﬁnascaoccumulator data into 76 INA, Pp 1{2[A—Pp p=Ot—o—§
25 SWAP A 1|1 ]A7to4 < A3to0 n " OUT Pp, A 1(2|Ppe—A p=0to3
2% RLA 1|1 |An+1—AnAo—A7 n=0to6||78| & |ANDPp. #n | 2|2 |Pp—PpAn7t0  p=0to3
27 RLCA 1| 1 [Ant1-AnR0—CY,CY—A7N=0t0 6| 79 F] OR Pp, #n 2|2 {Pp—PpVn7te0 p=0to3
2 RRA 11 |An—Ans1, A7 A0 n=0to6(80] B |INA PO 1]2|a=po
29 RRCA 1| 1|Ane-An+1, A7 CY,CY ~AON=0t06(| 81 | o |OUTPO, A 1]|2|Po—A
30 INC Rr 111 |RreRr+1 r=0to7 | 82 = AND PO, #n 2|2 |PO—POAN7t0
3 INC (Rr) 1] 1 |(Rr)<(Rr) +1 r=0,1 83 OR PO, #n 2|2 |PO—POVn7te0
82 DEC Rr 1|1 |RreRr=1 r=0to7 | 84 LDA,TC 1]1]aeTC
33 DEC (Rr) 11 [(R)—(Rn-1 r=0,1 |85 5 LD TC, A 1]1(|1C—A
u| s RESC T[1]cY—o0 %| 5 g |STRTT 1| 1 |Stert timer
| 8 2 cPLC 101 |CYeTY 87| 8 § STRTC 1 | 1 |Start Event Counter
% & £ [RESFO 1] 1|Fo—0 : 8| 2 £ |sToPTC 1| 1 | Stop timer/Counter
7| 8 g CPLFO 111 |FO-FO 89| - £ |EITC 1 | 1 |internal interrupt enable
8| w £ |RESF1 1]1(Fl1<0 90 DITC 1 | 1 {Internal interrupt disenable
39| & CPLF1 1)1 |F1<F1 9 EIEXT 1| 1 | External interrupt enable
40 LD ARr 1|1 ]|A<Rr r=0to7 || 92 DI EXT 1 | 1 |External interrupt disenable
“ LD A(Rr) 1)1 |Ae=(Rn) r=0,1 83| g |CHGALTO 111 ALT—0
) LDA, #n 2|2 |A—n7t00 u| g |cHaALTI 11 |ALT—1
43 LDRr,A 1{1|RreA r=0to7(9| £ |CHGMRO 1{1|MR<0
“| o« |LDERNA 11 |(R)<A r=0,1 [[9%6| £ |cHGMR1 11 |MR<1
5 £ |LDRr#n 2|2 |Rren7t0 r=0to7 97| E [|ouTTOCLK 1| 1 |CLOCK is supplied from TO
% E LD (Rr), #n 2 {2 |(Ry=n7t0 r=0,1 | 98 § HALT 1|1 |CPU Halt
47| 2 |LDASRG 1|1|A-SRG 99 STOP 1| 1 |StopCPU
8| 5 |LDSRGA 1]1|SRG—A’ L) NOP 1 | 1 {[NOOPERATION
49 g LDX A(Rr) 1]2]|A—(rn) r=0,1 W] LD Gn, A 11 [GneA n=0to3
50| = |LDX(Rr).A 1|2 |(R<A r=0,1 [ g LD A, Gn 1|1]|a—Gn n=0to3
51 LDPR A(A) 1|2 |A—(PC11—-8,A) s » |GSTXn 1| 1 | Timing signal n=0to3
52 LDP3 A(A) 1] 2 |A—(0011,A) " E & |GSTYn 1| 1 | Timing signal n=0to3
58 EXARr 1|1 |AeRr r=0to7 s 8
5 EX A(Rr) 1] 1 |Ae®) r=0,1 5 ]
55 EXN A(Rr) 1] 1 [Ast00(RN3t0  r=0,1 ”
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PF323-02

C82C3 -5

CMOS PROGRAMMABLE DMA CONTROLLER

@Four DMA Channels
@®Low Supply Current

HDESCRIPTION
The SMC82C37AC/-4/-5 is an enhanced CMOS version of a programmable 4-channel Direct Memory Access
(DMA) 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 DMA channels.

EFEATURES
@Four DMA channels
@High data transfer rates ; up to 1.6M bytes/second
@Enable/disable control of DMA request
@Programmable features -+ Logic polarity of DREQ and DACK
Fixed or rotating priority
Address increment or decrement

@Automatic features +--++-oeeee- Channel initialization @Clock frequency

@External DMA termination —SMC82C37AC  : 3.1MHz
@Single power supply “+seeeee- 5V+10% —SMC82C37AC-4 : 4MHz
@Package: -« orrereeeeee e 40-pin DIP (plastic) —SMC82C37AC-5*: 5MHz

*Under development

EBLOCK DIAGRAM HPIN CONFIGURATION

TOR 1 40[J A7

ow []2 39[71 A6

L oneco MEMR [ 3 387 A5

— —C MEMW L] 4 3700 A4
&?ﬁﬁ L v%ig Pn?tmw ——gAcoo(i NC E 5 36[] EOP

reasTer [ | (CQTER oobae " = pace2 ReaoyEd 6 - 35[0 A3

STATUS || . H HDA 17 2 34[JA2

- REGISTER ADSTBC 8 g 33 : Al

B oA reaTER [+ o AEN [J9 8 32{] A0
= T s, E— Hrg D10 & 3101ver
REQUEST |, .| [—=HRQ CS CJ11 > 30[DBO
gg(’): REGISTER HLDA CLK E 12 Q 29 j DB1
ReGISTER [~ RESET E 13 & 28[]DB2
A7 =—] [TEMPORARY le— 5 DACK2[]14 & 27[]DB3
sl (om| e | BT e Pl bAckaCH1s 260 bes

A327] suFFeR oTen REGISTER L0GIC —.%g’m DREQ3([J16 25{"] DACKO
Al =——] ramay DREQ2([17 24[7] DACK1

T T DREQ1[]18 23[]DB5
DREQO[]19 22[7] DB6
Vss 20 21[]DB7




MABSOLUTE MAXIMUM RATINGS ' B o (Vss=0V)

Parameter Symbol Ratings Unit
Supply voltage Vob —0.3to07 \'
Input voltage Vi —0.3 to Vpp+0.3 "
Output voltage Vo —0.3 to Vpp+0.3 \"
Operating free-air temperature range Topr 0to70 °C
Storage temperature range Tstg —65 to 150 °C
ERECOMMENDED OPERATING CONDITIONS : ) (Ta=0to 70°C)
Parameter Symbol Conditions Min Typ Max Unit
Supply voltage Vop — 4.5 5 5.5 v
Supply voltage Vss — - 0 — \
BELECTRICAL CHARACTERISTICS
@DC Electrical Characteristics (Vpp=5V£10%, Vss=0V, Ta=0 to 70°C)
Parameter Symbol Conditions Min Typ Max Unit
Low level input voltage Vi -0.3 — 0.8 \"
High level input voltage Viu 2.0 — Vee+0.3 \'
lo.=2.0mA (data bus)
Low level output voltagg Vo lou=3.2mA (other outputs) — - 0.4’5 Vv
) lon=—200¢A 2.4 - — '
High level output voltage Vou low=—100uA (HRQ only) | 3.2 - = v
Input current Iy Vi=0 to Vpp =10 — 10 ©A
Off state output current loz V=0 to Vpp -10 — 10 LA
Supply current from Vpp lop Vit =Voo, Vi =Vssfok =1/ toy Min — — 15 mA

@AC Electrical Characteristics

OSlave mode (Vop=5V+10%, Vss=0V, Ta=0 to 70°C)
- ) SMCB2C37AC | SMCBIC3TAC4 | SMCBICITACS .
Parameter Symbol Conditions Min [ Max | Min [Max | Min | Max Unit

Addmsorﬁsetuptﬁnebeforeread tar - 0 - 0 —_ 0 - ns
TS setup time before write rising edge tew — 200 — [ 150 | — | 150 | — ns
Address setup time before write rising edge taw - 200 — | 150 — | 150 | — ns
Data setup time before write rising edge tow - 200 — [ 150} — | 100 | — ns
Adress or CS hold time after read tra — o|—[0|—]0]|— ns
CS hold time after write twe - o|—j0|—|0]|— ns
Address hold time after write twa — o|—|O0|—}|0|— ns
Data hold time after write two - . o|—| 0| —]0]|— ns
Read pulse width trw —_ 300 — (250 — | 200 | — ns
Write pulse width twws — 200 | — {200 — [ 160 | — ns
Reset pulse width trsTw - 300 — (300 — 300 — ns
Supply voktage setup time before reset trsTD — 500 | — {500 — | 500 — ns
Reset setup time before read or write trsTs —_ ey | — |2tcy| — |2tcy| — ns
Data output enable after read troe - — | 200} — j200| — | 140 ns
Data output disable after read tror - 0 [100] O [100| O | 70 ns
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ODMA mode (Vop=5V£10%, Vss=0V, Ta=0 to 70°C)
- SMCB2C37AC | SMCBICITAC4 | SMCBIC3TACS .
Parameter Symbol Conditions Min | Max | Min | Max | Min | Max Unit
Propagation time from clock to AEN taEL — — | 300 — | 225 — | 200 ns
Propagation time from clock to AEN taer — — 1200 — | 150 | — | 130 ns
Propagation time from clock to traas — — | 250 | — | 190 | — | 170 ns
Propagation time from clock to tasm — — 1250 — {190 — | 170 ns
Sora foating. o clock to taras — — [150] —T120] — ] 90 ns
s g Ume from clock to trans — — [300] — [225] — [200 ns.
5;?:30 oa;tis‘n time from clock to tAFDB — _— 250 _— 190 —_ 170 ns
Propagation time from clock to ADSTB tstL - — 200 — [ 150 | — | 130 ns
Propagation time from clock to ADSTB tsrr — — | 140 | — | 110 — | 90 ns
Data setup time before ADSTB tass — 100 — (100 — (100 | — ns
Data hold time after ADSTB tans - 5 | — |40 | — |3 | — ns
grr?s'geataigavteim from clock to read tFAC —_ —_— 200 —_ 1 50 —_ 150 ns
s’rofggation time from clock to read tDCL _ — 270 — 200 _— 190 ns
Propagation time from clock to read tocTr — — {270 | — | 210 | — | 190 ns
Propagation time from clock to write toctw - — 200 — | 150 | — | 130 ns
opy'?ﬁi":}ggnti""g from clock to read tarc — — | 150 | — [ 120 | — | 120 ns
Address hold time after read tamr - to-100] — |toy-100] — |ty-100] — ns
Address hold time after write tanw — -0 — |ty-30] — |ty-90| — ns
Data setup time before MEMW topv — 200 — | 125 — [125| — ns
Data hold time after MEMW tooH — 20| — |20 — | 10| — ns
;rAt)&a(gation time from clock to ¢ —_ —_ 250 | — 220 | — 170 ns
—;Jr;p&atga(ion time from clock to EOP AK — _ 250 _ 190 —_ 170 ns
Propagation time |“H" 2.0V t — — | 160 | — | 120 | — | 120
fromdockto HRQ [“H” 3.8v| "2 — — 250 = [190] — [ 120 ns
Clock high width tch — 120 — (100 | — | 80 | — ns
Clock low width toL — 150 | — | 110 | — | 68 | — ns
Clock period toy — 320 ( — | 250 | — | 200 | — ns
Extemnal EOPsetuptimebeforeclock teps — 60 | — |45 | — | 40 | — ns
External EOP pulse width tepw — 300 — | 225| — | 220 | — ns
DREQ setup time before clock tos - 0 - 0| — 0| — ns
Ready setup time before clock trs — 100 — | 60 | — | 60 | — ns
Ready hold time after clock trH — 20| — |20 — | 20| — ns
HLDA setup time before clock ths — 100 — | 75| — |75 | — ns
Data setup time before MEMR tios — 250 | — | 190 — [ 170 | — ns
Data hold time after MEMR tion — 0| —(0}|—]0]}|— ns
Notes : AC testing waveform Reference level
n . . = =0. .
e, B WENIN YR D
Input pulse fall time 10ns 045V
@Timing Chart
Reset Timing
b——(nsw
Voo _/]
ARSTW ———onf
RESET _—F—N
tou toy
p————— tRSTS. ——-1
ow N/
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Slave Mode Timing (READ)

CS, A3—A0 x TS, ADDRESS VALID

X

tar —— taw fe—et-ter
T0R
-—tm—-j tror
DB7-DBO 4DATA VALFI_;d-n
Slave Mode Timing (WRITE)
tow twe

I
A3—-A0 al_

ADDRESS VALID

X

twws

oW
[ =t two
DB7-DBO X INPUT DATA VALID
DMA Transfer
S S1 So So S S Ss Se s Ss S Sy St Si
oK AYAYAYAYAYACAVAY AVEA VAN
tos—9 M tos ]
DREQ -—I i A\
tog—= fo— too—= -
HRQ
tus—=] —
HLDA 7/ “
o tak—et o1 — R I sy
DACK d
tae—s {4 e tae
AEN )
7 ] teans - taw tanw
A7-AO { A7—AO X A7_AO
—{tsnpe— Htsrr i
ADSTB j— i
traoe Te—fm tasg el || M
DB7-DBO Gisre
—={toct tocrr | —=toctp— | toctr :thrc
MEMR/TOR { M\
VENW/TOW trac—={ (=— [=taroee] toct -—~f tocrw . = tarc
(Extended N LN/ R
write) F—et-tax bt ta
EOP
(Internal)
- e teps.
EOP
(External) —
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Memory to Memory Transfer

So Su Siz Si3 S Sa1 S22 Sz Sas S S1
AV AV AYAVAVAVAVAV AV AV
—= trans tasm: = |—={ taragfe—
A7-AO )
st
ADSTB
traoe—] ,
DB7-DBO i
trac—= — H— toon
MEM N
trac—e tarc
MWW f \ | —
b= tax: ‘lAI-l
EOP
(Internal)

teps ~—
EOP
(External)
tepw:

Ready Input Timing

S2 S3 Sw Sw Sa
trs than trs
READY
[<toc™] F=tocrr
MEMR/TOR 5
toct. toctw
o
Xxtent T - -
write) too=—r
Compressed Transfer Timing
Sz Sa Sz Sa
trs ot
READY  _ JF AN
tasm 1=-tasw-=
A7—AO X
[ etoores] ’
MEMR/TOR \ 7 \ /
tocTw

toct
‘MEMW/T0OW \
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EFUNCTIONS
The SMC82C37AC/-4/-5 is a programmable 4-channel DMA controller. The device offers a variety of
programmable control features that can be dynamically reconfigured under program control. There are three
programmable transfer modes : single, 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 DMA 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 DMA operation
begins.
In the process of the DMA operation, addressing is performed in two bytes. The low byte is outputs A7-A0
and the high byte is outputs DB7-DBO; 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/
10W).

BAPPLICATIONS
DMA control of peripheral equipment such as floppy disks and CRT terminals that require high-speed data

transfer.

HPACKAGE DIMENSIONS

Cc40 40-pin DIP
2.047Max
(52.0Max)
felalalalalalolalolalalalalalal.laloalol.]
ge
O O &
._.O
sl
! 0.047
(1.20) 0.6000012
e __(15.24203)
g5 s
8% 23
dQ_'”E% s Sa—
'i ] I'I I'I!I'I.l.l'l'l'l. 'l', i t s¢ R )
, \ ” J , | ARRRRAR | £ | 001070562
0.100%0010 0.020+00 - 8% (0.2558s)
(2.541025) (@501 =a
° 0598 0.669
(15.2~17.0) unit : inch
mm




PF171-03

SMC82C51AC

CMOS PROGRAMMABLE COMMUNICATION INTERFACE

@Synchronous/Asynchronous Receiver/Transmitter
@Baud Rate -- DC to 64Kbps

@®Low Power

EDESCRIPTION

The SMC82C51AC is the enhanced CMOS version of the industry standard Universal Synchronous/Asynch-

ronous Receiver/Transmitter (USART) designed for data communications.
IFEATURES

@Synchronous 5 to 8-bit character operation

— Internal or external character synchronization

— Automatic SYNC character insertion

— Synchronous baud rate : DC to 64K baud
@Asynchronous 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
@Baud rate : DC to 64K Baud
@Fuli-duplex, double-buffered transmitter and receiver
@Error detection : parity, overrun and framing
@Single 5V (+10%) power supply

@Package:«wrerereeanenenens 28-pin DIP
28-pin SOP*

EBLOCK DIAGRAM

*Under development

HPIN CONFIGURATION

RESET R
CLK 3
Read,
¢/D vzfi':te/ 8 Transmit
RD Control — Buffer TxD
WR Logic ) (P—S)
s | IR}
tramomit | TXRDY
DSR | ransmit | TXEMPTY
TR | Modem |CTS Control o
CTS | Control 3
RTS | Voo
DO — Vss
52 : Receive RxRDY
b2 Control RxC
D3 Data-Bus 8 SYNDET/BD
D4 Buffer t l
D5
Dé | 8 Receive
D7 - Buffer RxD
‘ (S—P)

21 2811
D3[]2 278 oo
RxD[]3 26 (7 Voo
Vss[] 4 25 RxC
D4C}s @ 24[1DTR
ps5(}6 3 RTS
p6(}7

D7(]8 & 21[JRESET
< & 20[]CLK
WR10 5 190 TxD

[ O 18] TXxEMPTY
c/o12 CTS

RD []13 16[7] SYNDET/BD

RxRDY [J14 15[7 TxRDY
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MABSOLUTE MAXIMUM RATINGS = : © T (Vss=0V, Ta=25)

Parameter Symbol Conditions ) . Ratings Unit
Supply voltage Vop -0.3to7 \
Input voltage \ With respect to Vss —0.3 to Vpp+0.3 \
Output voltage Vo —0.3 to Vpp+0.3 '
Operating temperature Topr — —-20to 75 °C
Storage temperature Tstg — —65 to 150 ‘C
Soldering temperature and time Tsol — 260°C, 10s (at 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
Power-supply voltage Vss — — 0 — \
BELECTRICAL CHARACTERISTICS
®DC Electrical Characteristics (Ta= —20to75°C, Vpp =5V £ 10%, Vss=0V, unless otherwise noted.)
Parameter Symbol Conditions Min Typ Max Unit
High-level input voltage Vin —_ 2 — Vpp+0.3 \'
Low-level input voltage Vi — -0.3 — 0.8 v
High-level output voltage Vou lon=—400uA 2.4 — — V'
Low-level output voltage VoL lo.=2.2mA - — 0.45 v
Supply current from Vpp lpp — — — 5 mA
High-level input current lin Vi=Vpp -10 - 10 rA
Low-level input current I V=0V =10 — 10 LA
Off-state input current loz Vss=0V, V=0V to Vpp -10 — 10 LA
Input capacitance C Vop=Vss, f=1MHz, 25mV,n, Ta=25C — — 10 pF
Input/output capacitance Ci/o Voo =Vss, f=1MHz, 25mVy, Ta=25°C — — 20 pF
@ AC Electrical Characteristics
O Timing Requirements (Ta=—20 to 75°C, Vpp=5V£10%, Vss=0V, unless otherwise noted.)
Parameter . Symbol e Conditions Min Typ Max Unit
Clock cycle time * 1.2 tcee) tey 320 — 1350 ns
Clock high pulse width twie) ty 120 — oy — 90 ns
Clock low pulse width tw t5 90 — — ns
Clock rise time t, tr , - - 20 ns
Clock fall time ¢ tr — — 20 ns
Transmitter input K beu e fox be — 64 kHz
clock frequency 16X beud rate frx frx DC — 310 kHz
64X beud rate frx DC - 615 kHz
Transmitter input clock | IX baud rete twrewsy trew 12 — — tcie)
low pulse width 16X64X baud rate trew 1 — — teeg)
Transmitter input clock | 1X baud rate trep 15 — - tcee)
) L twrPwH)
high pulse width 16X64X baud rate treo ) 3 — — tow)
o Noadrde | frx DC — 64 kHz
ﬁ:ﬁ::;ympm clock 16X baud rate fRX frx DC — 310 kHz
64X baud rate frx DC — 615 kHz
Receiver input clock | 1X baud rate twows, trew 12 — — tees)
low pulse width 16X 64 beud rate trew 1 - - tow)
Receiver input clock X baud rate e trro 15 - - tcee)
high pulse width 16X, 64X baud rate trrPo 3 — — te)
é\(“qg({r%s/s Es)etu; ;ime before read tSU(A—-R) tAR 0 _— — ns
(Af:d__sdrecs/sﬁ };old ;iéne after read th(R-A) tRA 0 — —_ ns
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Parameter Symbol Alermative Conditions Min Typ Max Unit
Read pulse width twer) trr 200 — — ns
Address setup time before write tsuia—w) taw 0 - — ns
Address hold time after write thw—a) twa 0 — — ns
Write pulse width tww) tww 200 — — ns
Data setup time before write tsu(bg-w) tow 100 — - ns
Data hold time after write thw—pQ) two 0 — — ns
E-SYNDET setup time before RxC tsuEsome) | tes 18 — — teeg)
Control setup time before read tsuc—R) ter 20 — — tcig)
Write recovery time between writes * 4 trv try 6 — — teis)
RxD setup time before intemal sampling puise tsuGrap-15) tsrx 2 — — us
RxD hold time after intemal sampling pulse th(s—rxD) tHRx 2 — — us

*1 The TxC and RxC frequencies have the following limitations with respect to CLK.
For 1X baud rate frx, frx<1/(30tcs). For 16X, 64X baud rate frx, frx<1/(4.5tc()

*2 Reset pulse width=6tc(s) minimum. System clock must be running during reset.

*3 CS,C/D are considered as address.

*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 8tcg), and that for synchronous mode is 16tc(g).

O Switching Characteristics (Ta=~20 to 75°C, Vpop =5V+10%, Vss=0V, unless otherwise noted.)
Parameter Symbol Altarrative Conditions*7 Min Typ Max Unit
Output data enable time after read*3| tpzvr—ng) | trD CL=150pF — — 170 ns
Output data disable time after read | tevz(r—DQ) tor 10 — 100 ns
TxD enable time after faling edge of TiC | trzverxc—Tx0y | teTx — — t us
on time i
bt to TaROY cear a5 | trLhcLB—TxR) | trarDY - - 8 toe)
?;%psgat:ré time from write data to tPHL(W—TxR) Lt TXRDY CLEAR — — 400 ns
Propagation time from center of last t t —_ _— 26 t
bit to RxRDY % § PLH(CLB—RxR) | LRxRDY C(¢)
P tion time fi d data ti
RRDY cloar w6 ot tpp (RorxR) | RxRDY CLEAR — — 400 ns
e
R e tornal SYNDET e 2 ' | tpLH(Rxc—5YD) | tis — — 26 tees)
Propagation time from center of last t 20 — _ t,
bit to TXEMPTY %6 PLH(CLB—TxE) | tTxEmPTY C(é)
- s o
B g two C = = Tt

*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 Vi =2V, ViL=0.8V
Input pulse rise time 20ns Output Von=2V, VoL=0.8V
Input pulse fall time 20ns

24 3
0.
0.45




@ Timing Chart

O System clock (CLK)

te

tt t twis) L tw@ ,

CLK k———-—-! —————ee—cee-

OTransmitter clock & data

9 10 11 12 13 14 15 16 1 2 3 4

1 2 3 4 5 6 7 8 5

twrPwy) twrPwh)

™@(1x) T\ ¥ \

trzv(TxC-TxD)
ot

tezv(rxcTxD)
p—t

TxD

OReceiver clock & data

RxD Start Bit

16RxC Periods .
vl 8 101112 415 1 2 4 9 101112131415161 2 3
twrpPwL) . tw(rPWH) ’
RxC (1x) = l___[_——_\_
L_____J 3tce
H—

Internal H\ K

Sampling
Pulse ot twi)
tsurxp-1S) thys rep)

Rx-bit counter starts here
/ f Data Bit x Data Bit

8RxC Periods
345

L
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O Write control cycle (CPU — USART) ORead control cycle (USART — CPU)

tsuaw) thoerd tsuRA) trera)
s L | Y s\ ey

. . L N
c/D d tsuaw) h(wvA)F c/B Atsvan) ben X

twowy e

- _—
WR "D r:
thvzRDQ)
tsuoow) | thwow tPzv(R0Q)
- ey

D7 to DO li K D7 to DO W7/, i
(Data Input), Data vald (Data Input) Data valid
) tsueh)

DTR.ATS X — :)f

OWrite data cycle (CPU — USART) ORead data cycle (USART — CPU)
tsuaw) thwa) tsuary twRA)
= {1 =
— tsuAw) thway SU(A-R) tRA)
oo t ? c/D
twowy twy
WR s ———
tsuew) | | tkw.og) tezviROQ) tPVZROQ)
-
D7 to DO " -
(Data inputy X Data "‘""K A Data valid

TxRDY / j ’
RxRDY
TPHL(W-TxR) PHLRAXR)
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O Transmitter control & flag timing (async mode)

oo T A_[\ [ 1 [ \ /L

"WRTXEN WRDATA1 ~ WR-DATA2 WR-DATA3 WR-DATA4 WR-SBRK

WR \ \ \J\

neov VR a

TXRDY T \ mn \Jt \ T

(Status) \ tPLH(CLB-TXE)
e

TXEMPTY \

TxD @G@%O@@GK.EQ@W@@G SRR sTp 00606 G
DATA1  STP pata2  STP paATA3 DATA4  Break State

* 8 Example format=7 bits/character with parity & 2 stop bits .
* 9  TxRDY(pin)=1«(Transmit-data buffer is empty)+(TxEN=1)+(CTS=L)=1
*10 TxRDY(status)=1<«(Transmit-data buffer is empty)=1

OReceiver control & flag timing (async mode)

c/D_J \ , \/ \ ]\ A\ ] U\
RD DATA1 RD DATA3 RD ALL O DATA
RD \J \J \
WR-RxE WR-ER WRRXE WR-RxE
W \J U
BD
(Pin)
oF DATA2
(Status) Loﬂ
tPLH(CLB.RXR)
RxRDY L
RxD S00e00606 $0123456PP 50123456P P

DATAl Break State

*11 Example format=7 bits/character with parity
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O Transmitter control & flag timing (sync mode)

c/D 1 I_\ F \ [ \ [ 7 4 _[
WR WR WR WR_ WR
DATAL_DATAZ DATA3 __ DATA4 SBRK__SBRK__DATAS

W \ '‘m'n

CTS J W

TXRDY LJ
(Pin) b

TXRDY ——
(Status) "WF

TXEMPTY \ Waat a [

Mark 1 Mark 5 PRCREARONG
S

D160
State  pATA1 DATA2 smo stc DATA3 DATA4 State Break State  DATA5 yn SYNC
CH1 CH2 State CH1 CH2

TxD

* Example format=5 bits/character with parity, bi-sync characters.

OReceiver control & flag timing (sync mode)
Internal Sync Mode External Sync Mode
c/o J\ LV AR W VY / . WAV VOO [ WY N W WY
RD RD RD RD RD RD RD
. DATA1 STATUS DATA3 SYNCCH1 STATUS STATUS DATA
RD \
WR-EH-RxE WR-ER WR-EH-RxE
WR
Isnternal tPLH(RXC-SYD) External tsu(esD-RxC)
nc Sync
(S,!,'r\:)o ET (gutput) N (Input) N
SYNDET r"'-—
(Status) L DATA4
DATA2 Lost
OE Lost
(Status)
RxRDY _ L
RxD ) 4 0
SING - SYNG {iDATA1 DATA2 DATA3 SING SYNG
RxC mnn N .
Exits Hunt Mode —’ L Character Exits Hunt Mode JL L SYNDET Set
SYNDET Set Assembly SYNDET Set Character  (Status)
Begins (Status) Assembly
Begins
% Example format=>5 bits/character with parity, bi-sync characters.
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EFUNCTIONS

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 TxD 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 TxRDY or RxRDY signals. The CPU can also poll the SMC82C51AC status
with C/D=1. The status which may be read contains Information such as data transmission error, parity
error, overrun error or frame error.

IRAPPLICATIONS
In 8-bit microcomputer applications, modem control of data communications.
Control of CRT, TTY and other terminal equipment.

HPACKAGE DIMENSIONS
C28-8 28-pin DIP M28-8 28-pin SOP

1.472Max
(37.4Max)
1.445+0004
(36.7%9)

28 15
oonoooaaaonoon

D

ARARARAARAAAAE
O

(13.4+01)

0.528%

o000 0O0000 00000
: : 0
EFEEEEEELEL] -
! 05020008 1 (8.4102)
(1.27202) 0.01620004

g 3 (©a%01) g

0059 555 0598 23

L, (15 S[m% (15.2) 25
N 2gl5s

3elSs] 6 a 3 s s
{ j [ \ +0001,
r T t loose 3 [ o iEG £2
(0257801 -2 H avagrane
- g8 8 (05202)
= 0598~0.654 < ¥
88 (152-166)
" 0.120010 00180008 E.g,
(2542035 (046:01) R
S
unit X inch unit : inch
mm (mm)
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PF173-03

SMC82C54C/-6

CMOS PROGRAMMABLE INTERVAL TIMER

@3 Independent 18-bit Counters
@6 Programmable Counter Modes
@®Low Power

DESCRIPTION
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.

BMFEATURES
@Compatible with most 8-bit microprocessors
@Three independent 16-bit counters
@CIOCK input ---eeerreereerereeenes SMC82C54C*'  DC to 8MHz
SMC82C54C-6  DC to 6MHz

@Binary or decimal counter

@Six programmable counter modes
@Status poll feature

@Single 5V (£10%) power supply

‘Package ........................... 24_pin Dlp
24-pin SOP*? *1 SMCB2C54C : Under development
*2 Under development
HBLOCK DIAGRAM HPIN CONFIGURATION
Voo 8
Coritrol-Word

D7 B/ Counter 0 GATEO D7 1 2411 Voo

D6 ouTo D6 []2 231 WR

D5 8 D5 []3 <£ 22 % FTE

D4 DataB D4 []4 217 TS

D3 Buttor e | cLKa D35 & 20[7A1

D2 Counter 1 GATE1 D2[]6 8 19 A0
D17 & 18[]CLK2

D1 ouT1 po[}s B 17[]ouT2

DO ! ¥ 8 CLKO[]9 <X 16[7] GATE2

RD o CLK2 OUTO[] 10 & 15[]CLK1

I 8 GATEO[] 11 14[] GATE1

WR Read/ ~7 Counter 2 GATE2 Vss 12 13[] ouT1

Write

Cs Logic ouT2

Al Internal

A0 Data Bus
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BABSOLUTE MAXIMUM RATINGS o : " (Vss=0V, Ta=25C)

. Parameter Symbol : . Ratings Unit
Power supply voltage Vop -0.3to7 v
Input voltage Vi L —0.3 to Vpp+0.3 -V
Output voltage Vo . —0.3 to Vpp+0.3 \'
Operating temperature Topr —20to 75 °C
Storage temperature Teg ‘ —65 to 150 °C
Soldering temperature and time Tsol 260°C, 10s (at lead) -

BRECOMMENDED OPERATING CONDITIONS : (Ta=—20 to 75°C, unless otherwise noted)
Parameter Symbol - Conditions . _Min Typ Max Unit
Power supply voltage Vbp — 4.5 | 5 5.50 \
Supply voltage (GND) Vss —_ — 0 - v
HELECTRICAL CHARACTERISTICS
©®DC Electrical Characteristics (Ta=—20 to 75°C, Vpp=5V+10%, unless otherwise noted)
Parameter Symbol Conditions Min Typ Max Unit
High-level input voltage Viu - 2.0 — Vop+0.3 Vv
Low-level input voltage Vi — -0.3 — 0.8 Vv
High-level output voltage Vou Vss=0V, lon=—400uA 2.4 — — "
Low-level output voltage VoL Vss=0V, lo.=2.0mA — — 0.45 \"
High-level input current [IM Vss=0V, V,=5.50V — — +10 ©A
Low-level input current [ Vss=0V, V=0V — — +10 A
Off-state output current loz Vss=0V, V=0 to Vpp — - *10 uA
SMCB2CH4C | Vss=0V, f=8MHz
Power supply Current lop — — 10 mA
SMCB2CH4C-6| Vss=0V, f=6MHz
Power supply current during STAND BY lops Vss=0V, other inputs are Vss or Vpp — — 10 uA
Input capacitance Ci Vi=Vss, f=1MHz, 25mVrms, Ta=25"C — — 10 pF
Input/output capacitance Cio VijoL=Vss, f=1MHz, 25mVrms, Ta=25"C - — 20 pF
@®AC Electrical Characteristics
OTiming Requirements (Ta=—20 to 75°C, Vpp=5V £10%, Vss=0V, unless otherwise noted)
Read cycle
Parameter Symbol A';';,‘gg," ®| Conditions Min Typ " Max Unit
Read pulse width twr) trr o 150 —_ - ns
CS setup time before read tsusR) tsr ‘ 0 — - ns
Address-setup time before read tsucaR) tar CL=150pF 45 — — ns
Address hold time afterread .| thra) tra 0 — — ns
Read recovery time trec(R) trv 200 - — ns
Write cycle }
Parameter Symbol | MgTER®|  Conditions Min Typ Max Unit
Write pulse width tww) tww 150 — — ns
CS setup time before write tsusw) tsw 0 — - ns
Address setup time before write tsuaw) taw 0 — — ns
Address hold time after write thow-a) twa CL=150pF 0 — — ns
Data setup time before write tsu-w) tow 100 - — ns
Data hold time after write thowp) twp 0 — — ns
Write recovery time trecw) trv 200 — — ns
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OClock and gate timing

Parameter Symbol A';;',;‘::,"e Conditions Min Typ Max Unit
Clock high SMCB2C54C o) town 60 - — ns
pulse width | SMCB2C54C6 55 — —
Clock low | SMCB2C54C o X 60 — — N
pulse width | smcaacsacs | P 110 — —
?Iock cycle | SMC82C54C tew ok 125 — — s
ime SMC82C54C-6 165 — —
CL=150pF
Clock rise time tr(o) tr — — 100 ns
Clock fall time tics) tr — — 100 ns
Gate high pulse width twaH) tew ' 50 — — ns
Gate low pulse width twa) toL 50 e — ns
Gate setup time before clock tsu-¢) tes 50 - — ns
Gate hold time after clock the-G) taH 50 - - ns
OSwitching Characteristics (Ta=—20 to 75°C, Vpp=5V110%, Vss=0V, unless otherwise noted)*
Parameter Symbol A';;:,':,‘;’S,"e Conditions Min Typ Max Unit
{P(;%;Lz;’gjzzion time from address tPZV(A-Q) tap _ _ 220 ns
:’i;::i;ﬁ)aﬁo:e " SMC82C54C travina) teo — — 120 ns
to output SMC82C54C-6 CL=150pF — - 170
s:?gjtgfa'ggg ntigme from read to thZ(RQ) tor 5 — 90 ns
g:ltt)gztgation time from gate to tPXV(G-Q) tone —_ —_— 120 ns
Lﬁ;&atgation time from clock to texvieQ) too R — 150 ns
* A.C Testing waveform
Input pulse level 0.45 to 24V 24
Input pulse rise gime 10ns (2).8 OAS
Input pulse fall time 10ns 0.45

Reference level input V=2V, Vi.=0.8V
Output  Von=2V, VoL=0.8V

IFUNCTIONS )
There are three independent programmable 16-bit counters. Each counter can operate in any of the six pro-
grammable counter modes. Mode O(Interrupt 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.

ETIMING CHART (Reference voltage : High= 2.0V Low=0.8V)

ORead cycle

tsusR)

RD
tsvasy _ e

A0, Al X K

tezviaQ) tezvrQ)

trvzro)

DO to D7




OWrite cycle ———-—\

WR

tsusw)

tsuaw) twow)

AG, A1 ){ )(

tsu-w) thw-D)

N
DO to D7 x ><

trec(R)y trecW)

T\ A/

(Recovery time)

3
3

OClock and gate cycle

twel) twaH)
GATE \ /
. P 4
tsuG-#) this6) tie) o) 1 tsueo thie6)

bee

CLK \ / x /
A A 7
e twioL) twisH) texvGQ)
ouTt ><
R K
texvis |

EAPPLICATION
Delayed time setting, pulse counting and rate generation in microcomputers.
HPACKAGE DIMENSIONS

024-8 1.244Max 24-pin DIP M24"8 24-pin SOP
{31.6Max) ‘ .
ARRAAAAARA
nooaoponaonnan i
3 s
O O & o
EE 0
060020012 .
ooooog 1:3“?07)0 L°] ig (15.24203) 0 %ﬂg%ﬂ HHHH Haom
i P
‘ﬁ 001618 g
13 yiae
i ire At
ot e unit : inch
‘mm nch
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PF172-02

SMC82C55AC-5

CMOS PROGRAMMABLE PERIPHERAL INTERFACE

@24 Bit Input/Output
@®Improved DC Driving Capability
@®Low Power

IDESCRIPTION
The SMC82C55AC-5 is a CMOS General Purpose Programmable I/O device designed for use with an 8/16
bit CPU. The device has 24 programmable I/O pins that can be individually programmed in two groups of
12.

BFEATURES
@24 programmable 1/O pins
@Compatible with 80XX series of microprocessors
@Direct bit set/reset capability
@Improved DC driving capability
@Single 5V (£10%) power supply
@TTL compatible

@Package:------wweeeereeeeeeneeenes 40-pin DIP
40-pin SOP*
*Under development
HBLOCK DIAGRAM HPIN CONFIGURATION
PA3C]1 ~ ao0ldPas
oa7 PA2 [ 2 397 PA5
- PAG gﬁé E 3 38 % PA6
8 PAS 4
Ot o | [ E02 2 | s ROOs  3eQWR
Al Write (8bit) PA3 csOes
Control 1= 8 PA2 35 RESET
A0 Logic I | PAL vss ] 7 @ 34[JD0
RESET —E_. o :23 Al1[L]8 g 330 D1
= ] pam e Ay pe7 09 & 320102
: Mo St | PCS pc7 CJ10 & 31303
D7 ??’: 1] Group B | :g; PCG C 11 & 30 j D4
o7 s Ooeous ot Grou. P pcs 12 % 29[ D5
05 Data Lot St PC1 PC4[]13 © 28[]D6
04 Bus — {1 eo PCO[J14 & 271 D7
o3 Buter . PB7 pc1 15 263 Voo
PB6
o1 L gows L2 3% || cows e Pc2 16 2501 PB7
00 Port B PB4 PC3 [17 241 PB6
@biv Fes PBO []18 23{7 PB5
Yoo L ptsy PB1 []19 227 PB4
PBO PB2 [J20 21[] PB3
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BABSOLUTE MAXIMUM RATINGS

(Vss=0V, Ta=25°C)

Parameter Symbol Conditions Ratings Unit
Supply voltage Voo —-0.3t07 v
Input voltage Vv With respect to Vss —0.3 to Vpp+0.3
Output voltage Vo —0.3 to Vpp+0.3 v
Operating temperature Topr - —20to 75 C
Storage temperature Tstg - —65 to 150 C
Soldering temperature and time Tsol - 260°C, 10s (lead) —

HRECOMMENDED OPERATING CONDITIONS

(Ta=—20 to 75°C, unless oth

erwise noted)

Parameter Symbol Conditions Min Typ Max Unit
Supply voltage Vop — 4.5 5 5.5 \'
Supply voltage Vss ot — 0 - \'
MELECTRICAL CHARACTERISTICS
@DC Electrical Characteristics (Ta=—20 to 75°C, Vop=5V+10%, Vss =0V, unless otherwise noted)
Parameter Symbol Conditions Min Typ Max Unit
High-level input voltage ViH — 2.0 —_ Vop+0.3
Low-level input voltage Vi — -0.3 — 0.8 Y
Output high voltage*? Vou lon=—400¢A 2.4 - — v
Output low voltage Vou lo.=2.5mA — — 0.45 \'
Supply current from Vpp lop \F;?ESSE'?\L ol\\," gtII)-ll;tr r;ﬁgi'vm — — 10 “,A
Input leak current M Vss=0V, V=0V, Vpp — — +10 uA
Off-state output current loz Vss=0V, V;=0V, Voo — — +10 uA
Input capacitance C Vi=Vss, f=1MHz, 25mVrms Ta=25C — — 10 pF
Input/output terminal capacitance Cio Vijo.= Vss, f=1MHz, 25mVrms, Ta=25C — — 20 pF

*1 Current flowing into an IC is positive, out is negative.
*2 The sum total lon current must be less than —64mA on port B, C, and —32mA on Port A.
@AC Electrical Characteristics

O Timing Requirements

(Ta=—20 to 75°C, Vop=5V+£10%, Vss=0V, unless otherwise noted)

Parameter Symbol | Altermative|  Conditions Min Typ Max Unit
Read pulse width twery trr 200 — — ns
Peripheral setup time before read tsupeR) tir 0 — - ns
Peripheral hold time after read th(r-PE) thr 0 — — ns
Address setup time before read tsuaR) tar [1} — — ns
Address hold time after read thm.A)‘ tra 0 - - ns
Write pulse width twiw) tww 200 — - ns
Data setup time before write tsuow) tow 100 - - ns
Data hold time after write thw-0Q) twp 0 — — ns
Address setup time before write tsuaw) taw 0 — - ns
Address hold time after write thew-a) twa 0 - - ns
Acknowledge pulse width twiack) tak 300 — — ns
Strobe pulse width twiste) tst 350 — — ns
Peripheral setup time before strobe | tsucpe:sTB) tes 0 — — ns
Peripheral hold time after strobe th(sTe-PE) teH 150 — — ns
Read/write cycle time torw) trv 850 - - ns
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@Switching Characteristics (Ta=—20 to 75°C, Vpp =5V £10%, unless otherwise noted)
Parameter Symbol A';;:::;:"" Conditions Min Typ Max Unit

:;?:aogu?gl?? time from read to tPZX(R~DQ) tro 170 ns
:;?:a}ﬁ)aattlic& tirr;esfrom read to thZ(R-DQ) tor 10 100 ns
r;oortjatﬁz:lon time from write ::r:zx:g tws 350 ns
::ﬁgis:;i;n time from strobe tpLH(STRIBF) tem 300 ns
:’or?:;?:gin time from strobe tPLH(STB-INTR) teir 300 ns
;;:;:liattion time from read to tPHL(R~|NTR) trir 400 ns
rBrgﬁalxaggation time from read to tHLRIEF) trs CL=150pF 300 ns
ror?gtaeg::ipotn time from write tPHL(W—lNTR) twit 450 ns
:’:)ggga'}iao; time from write tPHL(W»OBF) twos 650 ns
Roecs 10 OBF g, | teLrackosr) | taos 350 ns
rowiedge to merrupt | tPLAGGKINTR | tar 350 ns
S e e I | ns
noweage to data floating. 3| tPRZACKPE) |tk 20 250 ns
*3 Test conditions are not applied.
*4 A.C Testing waveform

Input pulse level 0.45 to 2.4V 24 > 5

Input pulse rise time 10ns 0.8 0.8

Input pulse fall time 10ns 045

Reference level input V=2V, V=08V
Output  Von=2V, VoL=0.8V

HEFUNCTIONS
The SMC82C55AC-5 has programmable 1/O 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 I/O pins may be programmed in sets of four
inputs or outputs. In mode 1, each group of 12 I/0 pins may be grouped as one 8-bit I/O 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

OData bus read operation

twr)
RD tsuaR) thrA)
CS, A0, Al X
trxgo texzroQ) _,
|
DO to D7 <<< x
OData bus write operation
twow)
=
WR L
tsuaw) thow-a)
TS, A0, Al )§
A
tsuew) thw-DQ)
s
DO to D7 | X
OMode 0 Port input
RO
tsucpeR) thrPE)
PORT INPUT X x
K.
OMode 0, 1 Port output
\ /f

WR teHLW-PE)
tPLH(W-PE)

PORT OUTPUT
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OMode 1 Strobed input

twiste)

%
]

B\

trLH(sTBIBF)

IBF /F

tPHL(R1BF)

RD
tPLH(STBNTR) tPHL(RINTR)
INTR
tsu(pesTB) thstePE)
PORT K\ \
INPUT { 7 7
OMode 1 Strobed output
twow)

N

S

i(

\ tPHL(W-0BF) tPLH(ACK-0BF)
OBF /
tweack)
ACK [
tPHL(W.INTR) o tPLH(ACK-INTR)
INTR N /
tPHLW-PE)
tPLH(W-PE)
PORT -
OUTPUT
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OMode 2 Bidirectional

WR
tPHL(W-0BF)
OBF
tPLH(ACK-0BF,
INTR /
twiack)

twiste)

tPLH(R1BF)

RD \ x

tsupe-sTB) th(sTB-PEItPZX(ACK.PE; tPxz(ACK-PE)
—— L__

PORT A —& W& o

x5 INTR=IBF*MASK+STB-RD +OBF-MASK-ACK-WR

HAPPLICATION
The SMC 82C55AC-5 is used as a general purpose programmable I/O device designed to interface peri-
pheral equipment to the 80XX series of microprocessors.

HPACKAGE DIMENSIONS

C40-8| ,ome 40-pin DIP

(52.0Max)

40-pin SOP

-40
2430900 -01)

annoononoanaonnannon

O O

guouUuUoUUUUgUUoUuuog
i 0.047

0.020Min
(0.5Min) 0.5120006
(13.0015)

0012
(1.20) O aton
i3
52 [
Se am:
o “o00s
£E 001076662
] (0.25760s)
a8 I
© 0.598~0.669
(152~17.0)
unit : inch unit © inch
(mm) (mm

C-24



PF174-02

SMC82C

CMOS PROGRAMMABLE INTERRUPT CONTROLLER

@Supports 8 Levels of Interrupt
@®Many Functions for Interrupt
@®Low Power

HDESCRIPTION
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
@Supports eight levels of interrupt
@Cascadable up to 64 levels
@Programmable
— Priority
— Mask Capability
— Vectored Address
@Single 5V (+10%) power supply

.Package ........................... 28-pin DlP
28-pin SOP*
*Under development
HEBLOCK DIAGRAM HPIN CONFIGURATION
D7
INTA 8 D6
Control Logic " D5
INT
) Data Bus D4
l ! s “ 3 TS ‘ Buffer 3: o
IRO D1 =
IR1 DO &
IR2 Interrupt In (rg
IR3 Request 8 Priority 8 service 8 Read/ WR (@]
R4 Register Resolver Register L | Write ) tg
(IRR) (ISR) Control >
IRS i A0
IR6 Logic (¢}
IR7 5 T cs
Voo 8 Cascade CAso
V. Interrupt Mask Register ko] ! Buffer/ CAS1
s (IMR) Comparator CAS2
SP/EN
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HABSOLUTE MAXIMUM RATINGS - © (Vss=0V, Ta=25C)

Parameter Symbol Conditions Ratings Unit
Power-supply voltage Voo —0.3to7 \"
Input voltage Vi With respect to Vss —0.3 to Vpp+0.3 "
Output voltage Vo —0.3 to Vpp+0.3 \")
Operating temperature Topr ) — —-20to 75 ‘C
Storage temperature Tstg — —65 to 150 °C
Soldering temperature and time Tsol — 260°C, 10s (lead) —

HRECOMMENDED 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 — Vv

BELECTRICAL CHARACTERISTICS

@DC Electrical Characteristics (Ta=—20 to 75°C, Vpp=5V+10%, Vss=0V, unless otherwise noted)
Parameter Symbol Conditions Min Typ Max Unit
High-level input voltage ViH — 2 — Vpp+0.3 v
Low-level input voltage ViL — -0.3 — 0.8 v
High-level output voltage Vo lon=—400uA 2.4 - — Vv
It request ostoes." VorgnT lon= —100xA 3.5 - - 4
Low-level output voltage VoL lo.=2.2mA — — 0.45 v
Standby supply current from Vpp Ibps Voo=5.5V, Vi=Vpp or GND output open - — 10 ©A
High-level input current M Vi=Vpp -10 — 10 ©A
Low-level input current I V=0V -10 —_ 10 LA
Off-state output current loz Vss=0,V,=0.45 to 5.5V -10 — 10 ©A
ot request mpate liHgry Vi=Vop = - 10 ©A
inRerrabt recusst mouts hiLary Vi=ov —300 - — “A
Input capacitance C Voo =Vss, {=1MHz, 25mVrms, Ta=25C - — 10 pF
Input/output capacitance Cio Vop=Vss, f=1MHz, 25mVrms, Ta=25C — — 20 pF

@AC Electrical Characteristics

© Timing Requirements (Ta=—20 to 75°C, Vpp=5V£10%, Vss=0V, unless otherwise noted)
Parameter Symbol A';‘;‘;,','sgl"e Conditions Min Typ Max Unit
Write pulse width twow) twiwh 200 - - ns
Address setup time before write | tsuca-w) tanwL 0 - - ns
Address hold time after write | thw.a) twHax 0 - - ns
Data setup time before write | tsuow) tovwh 100 - - ns
Data hold time after write | thw.0Q) twHDX 0 - — ns
Read pulse width twery tRLRH 200 - - ns
Address setup time before read tsuar) tAHRL 0 — — ns
Address hold time after read thrA) trRHAX 0 — — ns
e, o egeron o o twar) tim 100 - - ns
Cascade setup time before INTA (slave) tsucasInTa) | tovial 55 — - ns
Write recovery time trecew) twHRL 190 - — ns
Read recovery time trec(R) tRHRL 160 — - ns
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@®Switching Characteristics (Ta=—20 to 75°C, Vop =5V+10%, Vss=0V, unless otherwise noted)
Parameter Symbol A';;:;‘;;:"e Conditions Min Typ Max Unit

II%:? output enable time after tPZV(R-DQ) trLDV _ _ 170 ns
|r)eztda output disable time after tPVZ(R-DQ) trRuDZ 10 _ 100 ns
aDdaéraeg:tput enable time after tPZV(A-DQ) taHDy — — 200 ns
Propagation time from read to _ —
enable signal output tPHLREN) trLEL 125 ns
Propagation time from read to — _
disable signal output tPLH(REN) tRHEH 150 ns
Propagation time from interrupt request _ _
input o nterupt request output tPLHORINT) tiriH 350 ns
Propagation time from INTA to — _
cosens output (master) tevanTacas) | tiacy 565 ns
Data output enable time after
cascade gu(gut (slave) tPzv(cAsDQ) tovov - - 300 ns
*1 INTA signal is considered read signal

CS signal is considered address signal

Input pulse level 0.45 to 2.4V 24

Input pulse rise time 10ns g s og

Input pulse fall time 10ns 045 - -

Reference level Input V=2V, Vi,=0.8V

Output Von=2V, VoL=0.8V
Load capacitance CL=100pF, where SP/EN
pin is 15pF
BFUNCTIONS

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.

@Timing Chart

O Write Mode

CS, A0 ){ }C

tsuaw thiw-a)
twow)
WR \ /
thw-DQ)
tsuoew)
D7 to DO x
ORead Mode
CS, A0 X K
tsuar) (_,L ..A.)J._
_Rﬁ twr)
INTA )
tevROQ) _ | e
tpzv(a Q)
D7 to DO
] LPHLREN) o tPLHREN)
EN
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Olnterrupt Sequence

PLHORINT)

Pt

INT T r *1 *2

=
>

N\ /] 2/
*3 *2 *2
D7 to D0 —————————4

teLvanTacas). tsuicasiNTay

A T
CAS2 to CASO e, \ v \"
*1 8086 mode
*2 8085 mode

*3 8086 mode is in highimpedance state, pointer is released during the next TNTA. 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 TNTA. When slave, high impedance state during the first INTA, vectored
address is released during the second and third INTA.

OOther Timing

WR
treciw)
RD
W
WR h
—RD tw
NTA
WR —
ﬁi B
NTA - -

MAPPLICATION

The SMC82C59AC can be used as an interrupt controller for most CPUs and specifically the 80XX series
microcomputers.

HPACKAGE DIMENSIONS

C28-8| s 28-pin DIP M28-8 28.pin SOP
-------------- nHﬁHHHHﬁHHHHHH

@)

TEVEECEEFLELE
i u(‘:aﬁlf);"‘:: &0‘1&‘:’,"“

08122006
1302015)

ity )

(1524:03)

B Al 1
§e "—-—“ zq
is | oonzz | =
01008 0.020:00m 22 lo27°38)
berd Y S . .
2sa &% 3 ‘2.‘22.?’71‘33__] s i
L gs PR
unit : inch se *inch
'mm (mm)
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PF253-02

| SMC5242C

CMOS REAL TIME CLOCK

@Microprocessor Direct Bus Connection
@Function of Hours, Minutes, Seconds,

Days of Month, Months, Years, Days of Week
@Low Supply Current (Power Down Mode)

HDESCRIPTION
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.

MFEATURES PIN CONFIGURATION
@4 bit bi-directional DATA BUS and 4bit ADDRESS BUS
@12-hour/24-hour operation (selecitive) N\
sto-p( 1 18[ Voo
@BCD format code from seconds to years - lj ) 171 oscz
@ +30 seconds error correction with software 0 q
L - ALE 3 16[_]0sC1
@Selective interrupt output/periodical clock output » H
. A0 4 15[]cs1
@Start/stop function - H
s Al 5 O 14]po
@Automatic distinction of Leap year - PN -
. . n D
@ALE input pin for 8048 8051 8085CPU 2 [e 3 130
@Low supply current -+ 5uA MAX at Vop=2V (Power Down Mode) a3 L7 12[]02
104A MAX at Vop=5V RO [ls 111103
@POWer ++oveseeenienenes Vob =5V +20%, (Power down mode Vop=2~6V)| Vs []9 100 JWR
.Package .................... 18-pin DIP (plastic)
HEBLOCK DIAGRAM HPIN DESCRIPTION
DO to D3 DATA BUS
AOto A3 ADDRESS BUS
R_f T T T TR TYEY ALE ADD. LATCH ENABLE
osci—] 1 WR WRITE
wscr| osc |- DIVIDER . Régﬁ;ggi“ | | AooRess Latcn DATA BUS-BUFFER RD READ
H n Cso CHIP SELECT 0
15125]3 i; 4
STD-Pa—s e [BERRER ADDRESS DECODER cs1 CHIP SELECT 1
P SRy pe STD-P STANDARD PULSE OUTPUT
S or
: S e 0SC1, 0SC2 CRYSTAL 0SC
HOUF
RO FLAG Voo POWER SUPPLY (+5V)
. " Vss POWER SUPPLY (0V)
16 S S S S Y G (RN (S D N b Y
NIV IN AN WA NN AW SN AW W S|
Sec('mﬂs Minlutes Hours Days Months Years §
=
Sec 1 [Sec 10| Min 1 [Min 10| Hou 1 10| Day 1 [Day 10| Mon 1{Mon10] Yea 1 [Yea 10 Wee Reg D Reg £ Reg F
L S N O S A . . O W W W W
1
24/12
COUNTER REGISTERS CONTROL REGISTERS
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BFUNCTION 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.

AD to A3 4to7 | Input | (4bit 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) o

This is input pin for reading address data and CS0.

When ALE=H, the address data and CS0 are read into the IC.

The address data and CS0 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 (D0 to D3) is written into the register appointed by
address lines (A0 to A3).

RD 8 Input | (Read)

At RD=L, the data from the register appointed by address lines (A0 to A3) is outputed
to data bus (D0 to D3).

CSo 2 Input | (Chip Select 0)
‘ CS0 =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 CS1=H this pin makes this IC
active.
(When CS1=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. CS0, CS1 don't inhibit this output.
0sCt 16 Input | (Oscillation)
0SC2 17 Terminals for 32.768kHz quartz crystal oscillation.
Vop 18 — | (Power)
Vss 9 Voo supply terminal (+5V), Vss supply terminal (0V-GND).
HETRUTH TABLE
CS0 CS1 RD WR Mode D0 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
HABSOLUTE MAXIMUM RATINGS
Parameter Symbol Conditions Ratings Unit
Supply voltage Voo . —0.3t07 \
Input voltage Vi GND =0V GND—0.3 to Vpp+0.3 \'
Output voltage Vo GND—0.3 to Vpp+0.3 \
Operating temperature Topr —30 to 85 °C
Storage temperature Tstg —55 to 150 ) ‘C
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IRECOMMENDED OPERATING CONDITIONS (Ta=—230 to 85°C)
Parameter Symbol Conditions Min Typ Max Unit
Supply voltage Voo — 4.5 5.0 5.5 v
Input voltage (ex. CS1) Vin — 2.2 — Voo +0.3 v
Vi — -0.3 — 0.8 v
- x0. — +0.
Input voltage (CS1) Vin Voo x0.8 Voo +0.3 v
Vi - -0.3 - Vop % 0.2 \
Time keeping source voltage Verk — 2.0 — 6.0 v
Crystal frequency fosc — — 32.768 — kHz

Note : Time keeping source voltage guarantee crystal oscillation and time counting.

HMELECTRICAL CHARACTERISTICS

@DC Electrical Characteristics (Ta=—30 t0 85°C, Vpp=5V+10%)
Parameter Symbol Conditions Applicable pin Min Typ Max Unit
Input leakage current M except DO to D3| —1 — 1 uA
Vi=0 to Vpp
Input leakage current Iy D0 to D3 —10 — 10 ©A
Low level output voltage VoL lo.=2.5mA DO to D3 — — 0.4 \
High level output voltage Vou lon= —400¢A 2.4 — —_ \'
Low level output voltage VoL loo=2.5mA STD-P — — 0.4 \"
Off state output current loz Vo=0 to Vpp -10 — 10 LA
Operating supply current lppo Voo =5V, f=32kHz Vbo — — 10 LA
@®Terminal Capacitance (Ta=25C)
Parameter Symbol Conditions Applicable pin [ Min Typ Max Unit
Input Capacitance C f=1MHz except DO to D3] — — 10 pF
/0 Capacitance Cio f=IMHz  [D0toD3,STD-P| — — 20 pF
@®Data Retention Characteristic with Low Voltage Power Supply (Ta= —30 to 85°C)
Parameter Symbol Conditions Min Typ Max Unit
Data retention supply voltage Voor CS1=0.2XVpp 2.0 — 6.0 "
Data retention current lobr Vop=2V,CS1=<0.2XVpp — — 5 vA
Chip select data hold time tcor . . 2 — — us
- - See following figure
Operation recovery time tr 2 — - us

Data retention timing

r=—--— Data hold mode

Voo >\4.0V Vppr= 2.0V 4.0v

tcore= tR=
CS1=0.8X%Vpp
CS1 CS1<0.2xVpp
7 -- N

0.2xVpp 0.2xVop

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 =Vpp Connect) . (Vpp=5V+10%, Vss=0V, Ta=-30 85C)
Parameter Symbol Conditions Min - Typ Max Unit
CS1 setup time tsuccsn . — 1000 - — ns
CS1 hold time thcs) — 1000 — - ns
Address setup time before read | tsy(a—r) - 50 — - ns
Address hold time after read th(rR-A) - 10 - — ns
RD access time tezv(rR—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) (Vop=5V+10%, Vss=0V, Ted=—30 to 85°C)
Parameter Symbol Conditions Min Typ Max Unit
CS1 setup time tsuccsn - 1000 - — ns
Address setup time before ALE | tsy(a_ave) — 50 — — ns
Address hold time after ALE th(ALE-A) . — 50 — — 'ns
ALE pulse width twawe) | | ¢ — 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 trzv(R—Q) CL=150pF — - 120 ns
Output floating time after read tevz(R—Q) — : 0 — 70 ns
Read recovery time trec(R) — 200 — — ns
CS1 hold time thicsn - 1000 — — ns
O Write Mode (ALE =Vpp Connect) (Vpp=5V+10%, Vss=0V, Ta=—30 to 85°C)
Parameter Symbol | Conditions Min Typ Max Unit
CS1 setup time tsuccsn — 1000 — - ns
CS1 hold time thicst) — 1000 — — ns
Address setup time before write | tsya—w) — 50 — — ns
Address hold time after write thw—a) —_ 10 — — ns
Write pulse width tww) — 120 — - ns
Data input setup time before write tsu-w) — 80 — - ns
Data input hold time after write th(w—p) —_ 10 — R ns
Write recovery time trec(w) — 200 — — ns
O Write Mode (ALE use) (Vop=5V+10%, Vss=0V, Ta=—30 to 85°C)
Parameter Symbol Conditions Min Typ Max Unit
CS1 setup time tsucsy — 1000 — — ns
Address setup time before ALE | tsy(a_ate) — 50 - — " ns
Address hold time after ALE th(aLE—A) — 50 - - ns
ALE pulse width tw(aLe) — 80 — — ns
ALE setup time before write | tsyaLe—w) — 0 — — ns
Write pulse width tww) — . 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_p) — - 10 — — ns
CS1 hold time thicst) — 1000 — — ns
Write recovery time trecw) — 200 — — ns
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@Timing Chart

ORead Mode (ALLE=Vop)

|
Cs1 Vinest Vincsty

tsuccsy,

thicsi

O Write Mode (ALE=Vpp)

{
cs1 Viwcs: Vin e
"-/ tsu cs1
tres
A0~ A3 Vo 0
m‘ Vie Vi
tsuaw b
w W ————] th w-a
wE i Vi
WR YN v, v
I-%lsn‘o-w —y thw.o
Vin Vin
DO - D3 e WX

ORead Mode (ALE use)

cs1 Vi cs1

tsu 51 tsu a—Le th aLe-a

o T OEE

OWrite Mode (ALE use)

cs1 Viw es1

tsucst tsu A-ALE th mE-a

Vinest
AO~A3 ‘_>¢v.< Xv.n
656 V:n Vi

twALE =
ALE /l ViR v v../_\_

T
e twiwr ] foetsumonies
[luwme=
WR Vor Vr
R Vi Y,

- .

D0~D3 X wX

ORead Recovery Time

trec(r)

RD \ f Vin

W \ ﬂ Vi

O Write Recovery Time

trectw)

Note : Conditions of V4, Vi, Von, Vou (READ MODE)
VIH=2.2V (ex. CS1), ViH(CS1) =%vop, Von=2.4V

ViL=0.8V (ex. CS1), VIL(CS1)=1€VDD, VoL =0.4V

Note : Conditions of Vi, Vi (WRITE MODE)
Vin=2.2V (ex. CS1), ViMCSN =5 Vo

ViL=0.8V (ex. CS1), ViL(CS1) =2 Voo
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FUNCTION EXPLANATION
@Register’s Function Table
Address of Registers and bit-content

Add-| a3 | A2 | AT | AD 2:;;::5 - - Data ~ - Count Comment
0o jojo0o|o0jo0 Sec 1 Sg Ss Sz Sy 0to9 1 second register
1 (0|00 Sec 10 * S« S0 Sio 0tod 10 seconds register
2 10|01 }0 Min 1 Mig Miy Mi, Mi; Oto9 1 minute register
3 10(0|1|1]| Minl0 * Migo Migg Miyo Otob 10 minutes register
4 10j1(0}0 Hou 1 Hg Hy H, Hi Oto9 1 hour register
500|1/0]|1]| Houto * PM/AM | Hyp Hio 0 ko251 | PM/AM,10hours register
6 (0|1 ]1]0 Day 1 Dg D4 D, D, Oto9 1 day register
7 (0111 Day 10 * * Dao Dio 0to3 10 days register
8 t{oj0]|0 Mon 1 Mog Mo, Mo, Moy 0to9 1 month register
9 |1]0]0]1 Mon 10 * * * Moy Oto1 10 months register
Aljt1jo0o|1¢10 Yea 1 Ys Y4 Y, Y, 0to9 1 year register
B t{o]1]1 Yea 10 Yso Yao Y20 Yio Oto9 10 years register
cl1]1]0]o0 Wee * W, W, W, 0to6 Week Register
D |1|1|0|1| RegD | %%ec | RO | Busy | HOLD - Control Register D
E[1|1]1[0]| RegE t to (™l MASK - Control Register E
Fl1yt1]1]1 Reg F TEST 24/12 STOP RESET - Control Register F
Note 1) *bit i e is writable but when read state “L” is valid only.

Note 2) BUSY bit : Output only.
Note 3) IRQ FLAG : “H", “L" is writable but “L" is valid only, when read state “H” or “L" is valid.

Data (=DO0 to D3) of counter-register (=address 0 to C) has BCD code.

SMC5242C has read pin (RD), write pin (WR), chip selects (CS0, 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
PM ITRPT 24
L AM STND 12
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@Functions 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 O 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) Houi+Houro 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 : 0 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:-wereeeeeer 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
W, L L H H L L
Wy 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-cpunter during HOLD =H, it can be corrected once automatically
when HOLD bit is set “L". Be carefull 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 N 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 s<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>