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Saratoga's broad line of products provide very high performance
BIiCMOS solutions to designers of high performance digital systems.
Our products include industry standard devices as well as products
with performance, drive, density, package and/or architectural
benefits that allow the designer to achieve significantly improved
system performance.

Use this book to find ordering information. Start with the Table of
Contents to locate the product of interest. Then refer to the Orde-
ring Information Chart at the back of each datasheet to locate the
exact Saratoga part number in question.

Use this book to find product data. Start with the Table of Contents,
organized either alphanumerically by product line or numerically

across all products. For a more complete summary of product line

offerings, use the Product Selector Guide. These indexes will direct

you to the page on which the complete technical data sheet can

be found. Data Sheets may be of the following type:

PRELIMINARY INFORMATION: contain initial descriptions, subject to
change, for products that are in development, including features
and block diagrams.

ADVANCE INFORMATION: contain descriptions for products soon to
be or recently released to production, including features, pinouts
and block diagrams. Timing data are based on simulation or initial
characterization and are subject to change upon full characterization.

FINAL: contain minimum and maximum limits specified over the com-
plete supply and temperature range of full production devices.

New products, product performance enhancements, additional
package types and new product families are being introduced fre-
quently. Please contact your local Saratoga sales representative or
call 408-522-7500 to determine latest device specifications, package
types and product availability.

Published September 30, 1988

© Saratoga Semiconductor Corporation, 1988. The information contained herein is subject to change without notice. Saratoga Semiconductor assumes
no responsibility for the use of any circuitry other than circuitry embodied in a Saratoga Semiconductor product. Nor does it convey or imply any license
under patent or other rights. Characteristics in this manual are guaranteed by specific tests, correlated testing, guard banding, design and other practices
common to the industry. Saratoga Semiconductor assumes no responsibility for any errors which may appear in this document and makes no commitment
to update the information herein
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Saratoga Semiconductor, founded in September of 1985, designs, manu-
factures and markets ultra-high performance integrated circuits for applica-
tions in computer, work-station, telecommunications, data communications,
instrumentation and military markets. The company is the first in the United
States to mass produce high-end, large scale BICMOS integrated circuits
utilizing a proprietary process technology called SABIC (Self-Aligned Bi-
polar CMOS). Emerging rapidly with wide acceptance, BICMOS is consid-
ered the most viable vehicle to compliment CMOS and Bipolar tech-
nologies to provide integrated circuits with fast switching speed, high current
drive, high density and low power consumption.

Privately held, Saratoga Semiconductor has raised a total $28.5 milion in
three rounds of funding. The original Cupertino, California facilities consists
of some 30,000 sg-ft which includes a 10,000 sg-ft class 10 Fab. In order to
sustain the planned business growth, at press time, the company is in the

process of moving its entire facilities from the existing Cupertino office and

Fab to a 67,000 sg-ft twin-building in Sunnyvale, California. The new Fab

(also class 10), will be equipped with two wafer processing lines by the end

of 1988, boosting total wafer processing capacity to more than three times

the current run rate. The total move is expected to be completed before

the end of 1988.

Saratoga Semiconductor participates exclusively in the high performance
segment of the semiconductor market. With BICMOS, the company is fully
dedicated to providing both TTIL and ECL I/O compatible products to satisfy
a broad spectrum of applications requirements, particularly those in 32-bit
CISC and RISC based systems and high performance super-minicomputers.
As for new products, the company is committed to a strategy to:

(1) Close the speed gap between CPU and main memory by providing
the fastest data cache, instruction cache and cache tag memories.

(2) Unplug the 1/O bottleneck with the fastest FIFO memories and bus
interface products.

(3) Ease system design with new generations of intelligent SRAMS.

(4) Enhance the driving of heavily loaded system buses with high current
drive BiCMOS products.

(5) Improve and protect data integrity by providing error detection and
correction circuits.

(6) Sustantially increase performance/density by offering a wide range
of very dense SRAM and FIFO modules.

In the long term, the company will dedicate significant resources to addres-
sing the burgeoning market for RISC support chip-sets.

Consistent with the above strategy, Saratoga's product offerings in 1988 consists
of four major families. They are TIL static RAMs, ECL static RAMs, TTL First-In-
First-Out Memories and cache tag memories. These products are to be

supplemented by Dual-port ECL SRAMSs, synchronous (self-timed) TTL SRAMSs,
TTL SRAM Modules and logic LSl products in late 1988 and early 1989,

1-4
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- Semiconductor BiCMOS TECHNOLOGY OVERVIEW

In the past decade, significant progress had been made in the IC industry.
During that period, gate speed went from 10ns to 1ns, circuit density jump-
ed from 50,000 to 350,000 transistors, power dissipation per gate has been
reduced by a factor of five, and surface mount packaging gained wide
acceptance. Furthermore, and most important of all, the cost per bit for

memory continues to decline.

In the ultra-high performance arena, Bipoloar ECL, though delivering the
needed speed, is deemed to be too power hungry for economical
and reliable operation as a mainstream technology. On the other hand,
CMOS technology while contributing greatly in providing higher integration
and low power consumption, has reached the point of diminishing return
in terms of squeezing further speed improvement and off chip drive.
These trade-off issues are very difficult to resolve until the advent of a pro-
cess technology which could combine the attributes of Bipolar and CMOS.
These aftributes can be summarized as those that offer the system design-
ers ultra fast switching speed, low power consumption, high current drive and
a high level of integration. BICMOS is an emerging technology which fulfills
the mainstream demand of the system designes. BICMOS, if properly ap-
plied, can produce products that are compatible with the high perform-
ance demands of all the latest in 32-bit CISC and RISC processors.

Saratoga Semiconductor developed a proprietary BICMOS process tech-
nology., known as SABIC (Self-Aligned Bipolar CMOS). Within the last year,
Saratoga has quickly gained the leadership position as the first manufacturer
in the United States to mass produce ICs solely based on this process.

A typical BICMOS device cross section is shown in Figure 1. Basic device
structural features include the following:

¢ Semi-recessed Oxide Isolation
+ P-Epi on P-substrate

¢ Bipolar Device:
Base width <0.15um
Extended electrode, poly contact

+CMOS Device
Channel length drawn: 1.5um

¢ Double Poly, Double Metal

1-5
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(CONTINUED)

N-Channel P- Channel Bipolar

* /

Y

Poly N-Well
Emitter

Buried Layer

Figure 1. Typical BiCMOS Device Cross Section

Working with conservative geometry as mentioned above, BICMOS
technology is capable of producing ICs with speed comparable to or
greater than that of CMOS processes of more aggressive design rules
in the 1.0 um or 0.8 um range. In addition, BICMos tends to have a very
tight yield-distribution curve. Therefore, it is expected that BICMOS can
be as cost effective as CMOS for applications within the ultra-high speed
range of 25ns or less. In the next two years, gradual scaling of BICMOS
will further shrink the CMOS portion and speed up the cut-off frequency
of the bipolar device to 10 or 11 GHz.

BICMOS is a versatile technology where the mixing of analog and digital
circuitry on the same chip is possible. This capability will open up new ap-
plications in data acquisition, color graphics, imaging and fiber optics
communications for the next few years.
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Due fo the high performance nature of Saratoga's BICMOS products,

each product line targets a different functional application within a
computer environment.

The TIL and ECL static RAM family finds wide acceptance as data and
instruction cache in the CPU; look-up table for high resolution graphics
systems and writeable control store for micro-programmable systems.

The FIFO family is invaluable for applications such as real time data ac-
quisition, telemetry, felecommunications, inter-processor data buffering,
local area network mail-box buffer, peripheral to peripheral data buffer.

Saratoga was the first to intfoduce 50 MHz FIFOs. This remains unchallenged.

Cache tag memories are used universally in high bandwidth, 32-bit CISC
and RISC systems, performing the vital function of tag comparison. Being
in the most speed critical loop of the processor, the cache tag's fast ad-
dress compare function can directly impact system performance.
Saratoga is the first to produce a 15ns cache tag and has claimed many
design-ins with the Motorola 68030, Intel 80386 and the SPARC., to mention
a few.

1-7
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DEVICE
DEVICE SPEED lec
FAMILY [DENSITY| DEVICE FEATURES/ORGANIZATION cr NO. (ns) (mA) |STATUS| PACKAGES| COMMENTS
BICMOS 4K 1K x 4 - CS Power Down 18 |SSM2148 |t =15,2025 51 F [PC
L 4K 1K x4 18 |SSM2149 [ty =1520.25 50| F [P.C
SRAMs 4K 1K x 4 - Separate 1/0O 24 |SSM2150 |t =15,20,25 BD| P |PS
16K 16K x 1 20 |SSM6167 | tm =20.2535 60| F |C
16K 4K x4 20 |SSM6168 |t =20,25.35 90| F |PES
16K 4K x 4 - Output Enable 22 |SSM6170  |tam =20,25.35 90| F |P.D.ES
16K 4K x 4 - Separate I/O, Transparent Write | 24 |SSMé171  |tm = 20,2535 90| F [P.D.ES
16K 4K x 4 - Separate /O 24 |SSM6172  |tm =20,25.35 90| F |P.D.ES
16K 2Kx 8 24 |SSM6116 |t =20,25.35 120 F |P.D.E.S
64K 16K x 4 - Separate I/O, Transparent Write| 28 [SSM7161  |tm =20,25,35 1251 F |PS
64K 16K x 4 - Separate 1/0O 28 [SSM7162 |tu =20.2535 125 F |P.S
64K 16K x 4 - Qutput Enable 24 |SSM7166 |ty =20,25.35 125! F RS
64K 16K x 4 22 |SSM7188 |tm =20.25.35 125| F |PS
64K 16K x 4 - Output Enable, Dual CS 24 |SSM7198 |ty =20.2535 125 F |PS
64K 8Kx 8 28 |SSM7164 |ty =20.2535 1501 F |PS
64K 16K x 4 - SIO, Latched Outputs 28 |SSM7192 |ty =20.2530,35 BD| P |S
64K 16K x 4 - SIO, Registered Outputs 28 |SSM7193 |ty =20.25,30,35 BD| P |S
64K 16K x 4 - SIO, Lafched Outputs, OE 28 |SSM7194 |ty =20,256.30.35 BD| P |S
64K 16K x 4 - SIO, Registered Outputs, OF 28 |SSM7195 |ty =20,25.30.35 BD| P |S
BICMOS | 16K 4K x 4 -Cache Tag, Totem-Pole Outputs | 22 |SSL4180 |, (A) = 15,20,25,35 1101 A |PS
TIL 16K 4K x 4 -Cache Tag, Open Drain Outputs | 22 | SSL4181 ts (A) =15,20,25,35 110 A |P.S
CACHE | 18K 2K x 9 -Cache Tag, Totem-Pole Outputs | 28 |SS12152 |ty =20.25,30 1251 A |P.C
TAGS 18K 2K x 9 -Cache Tag, Open Drain Outputs | 28 |SSL21564 [ty =20,25,30 125 A |P.C
BICMOS | 256 64 x 4 - Cascadeable 16 |SSL7401 fo=50,40,25.15,10 MHz 75| A |P.C
i 256 64 x 4 - Cascadeable, OE 16 |SSL7403  |fy=50,40.25,1510MHz[ 75| A |P.C
FIFOs 320 64 x § - Cascadeable 18 |SSL7402 |f;=50.402515,10MHz| 75| A |P.C
320 64 x 5 - Cascadeable, OE 18 |SSL7404  |f;=50.4025,1510MHz| 75| A |P.C
320 64 x 5 - Cascadeable, Flags 20 |SSL7413  |fo=5040.3525.15MHz| 90| A |P.C
512 64 x 8 - Cascadeable, OF 28 |SSL7408  |fo=150,40,3525,15MHz | 135 A |P.S
576 64 x 9 - Cascadeable 28 |SS5L7409  |fo=50.40,3525,15MHz | 135| A |P.S
2304 256 x 9 - Cascadeable, Flags 28 | SSL7200A |1, = 15,25,35,50= 100 A [P.C 300/600 MIL PDIP
2304 256 x 9 - Cascadeable, Flags, O 28 1SSL7200B |14 =15,256,3550 100 A [P.C 300/600 ML PDIP
2304 128 x 18 - 18 Bit/18 Bit Ports, Flags 68 |S5L72434 |ty =10 BD| P |JA
4096 128 x 32 - 32 Bit/32 Bit Ports, Flags 84 155172432 |tps =10 BO| P |JA
4608 128 x 36 - 18 Bit/36 Bit Ports, Flags 84 |S5L72435 |ty =10 BD| P |JA
4608 128 x 36 - 36 Bit/36 Bit Ports, Flags 120 |SSL72436 |ty =10 BD| P |A
4608 512 x 9 - Cascadeable 28 [SSL7201 12 =15,2535,50 100 A |PC 300/600 MIL PDIP
4608 512 x 9 - Cascadeable, Flags 28 |SSL7201A |ta=15.2563550 100 A |P.C 300/600 MIL PDIP
4608 512 x 9 - Cascadeable, Flags, OE 28 [SSL7201B |12 =1525,3550 100/ A |PC 300/600 MIL PDIP
9216 1K x 9 - Cascadeable 28 |SSL7202  |ta=1526.35.50 100 A |PC 300/600 MIL PDIP
9216 1K x 9 - Cascadeable, Flags 28 |SSL7202A |t4 =15,256,35,50 100 A |PC 300/600 MIL PDIP
9216 1K x 9 - Cascadeable, Flags, OE 28 |SSL7202B |t, =15,25,35.50 1000 A |P.C 300/600 MIL PDIP
8432 2K x 9 - Cascadeable 28 |SSL7203  |t,=15.25,3550 100| A |P.C 600 MIL PDIP
8432 2K x 9 - Cascadeable, Flags 28 |SSL7203A |ta=1525,35.50 100 A |P.C 600 MIL PDIP
TILLOGIT NA 32-Bit Error Detection & Correction Unit | 68 [SSL29660 |1, /tc = 16/24 BD| P |JLA
BCMOS 256Kk | 32K x 8 -SRAM 28 |SSB91256 |t =25.30,35 BO| P |G 600 MIL PDIP Compatible
L 256K 16K x 16 -SRAM, OF 40 |SSB91257 |t =20,25,30 BD| P |H.Z Sp/zIP
VIODULES [256K 16K x 16 -SRAM 40 [SSB91258 |t =20,25.30 BD| P |HZ SIP/zIP
256K 16K x 16 -SRAM, OE, Dual CS 40 |SSB91259 [t =20,25.30 BD| P |H,Z SIP/zIP
256K 16K x 16 -SRAM 40 |SSB91260 [t =20,25,30 BD| P |H SIp
512K 16K x 32 -SRAM, OE 60 |SSB91512 [ty =20,25.30 BD| P |2Z P
512K 16K x 32 -SRAM 60 |SSB91513 |1, =20.25.30 BD| P |Z P
512K 16K x 32 -SRAM, OE, Dual CS 60 |SSB91514 |1y, =20,25.30 BD| P (Z P
BICMOS | 4K 4K x 1 - 10K/10KH Compatible 18 |SSM10470 (ta =10.15 196 F |C
ECL 4K 4K x 1 - 100K Compatible 18 | SSM100470| 14 = 10.16 195| F |C
SRAMs 4K 1K x 4 - 10K/10KH Compatible 24 |SSM10474 [tm =8.10,16 2401 F |C
4K 1K x 4 - 100K Compatible 24 | SSM100470|t 4, =8.,10,15 240 F |C
16K 16K x 1 - 10K/10KH Compatible 20 | SSM10480 |(tam =10,16 195] F |C
16K 16K x 1 - 100K Compatible 20 |SSM100480{ts = 10,15 1961 F |C
16K 4K x 4 - 10K/ 10KH Compatible 28 1SSM10484 |tm =10,15 2201 F |S
16K 4K x 4 - 100K Compatible 28 |SSM100484(t s = 10,15 2200 F |S
64K 16K x 4 - 10K/10KH Compatible 28 | SSM10494 |ty =1520 BD| P |S
64K 16K x 4 - 100K Compatible 28 | SSM100494{ta = 15.20 BD| P |[S
NOTES: The specifications above are for the Commercial Temperature Range of 0°C to 70°C
Military Temperature Range (-55 °C to +125 °C) and MIL-STD 883C Level B product are listed on the next page.
F. J. L and X configurations are available through special order only, please contact factory.
Family Designator |  Package Designator E: Plastic SOJ (J-lead)  J: PLCC X: Die Data Sheet Status
L: Logic A: Pin grid Array F: Flat Package L: Ceramic LCC Z: Plastic ZIP Module P: Preliminary
M: Memory C: Ceramic DIP G: Plastic DIP Module P: Plastic DIP A: Advance Information
B: Module D: Plastic SOIC (Gul-Wing)  H: Plastic SIP Module $: Sidebraze DIP F: Final
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DEVICE DEVICE | 1ec
FAMILY DENSITY | DEVICE FEATURES/ORGANIZATION CT| NO. (ns) (mA) [STATUS| PACKAGES| COMMENTS
BICMOS 4K 1K x A CS Power Down 18 |SSM2148  |t,, =2025,35 50| F C
TIL 4K 1Kx4 18 | SSM2149 r =202535 50| F C
SRAMs 4K 1K x 4 - Separate 1/O 24 |SSM2150 r =2025.35 TBD p S 883C
16K 16K x 1 20 |SSM6167 tM =253545 60| F C
16K | 4Kx4 20 |SSM6168 |ty =263545 9| F S
16K | 4K x4 - Output Enable 22 [SSM6170 [ty =253545 90| F S
16K | 4Kx 4 -Separate |/O, Transparent Write 24 |SSM6171 |ty =263545 90| F S 883C
16K | 4K x4 - Separate /O 24 |SSM6172 t =263545 9| F S 883C
16K | 2Kx 8 24 |SSM6116 =253545 1200 F S 883C
64K 16K x 4 - Separate I/O, Transparent Write 28 |SSM7161 =253545 125 F S 883C
64K 16K x 4 - Separate 1/O 28 | SSM7162 ?M 25,3545 125 F ) 883C
64K 16K x 4 - Output Enable 24 |SSM7166 [ty =253545 125 F S 883C
64K 16K x 4 22 |SSM7188 |tp =253545 125| F S 883C
64K 16K x 4 - Output Enable, Dual CS 24 |SSM7198 | tp =25.35.45 125 F S 883C
64K | 8Kx8 28 |SSM7164 |ty =2535.45 150 F S 883C
64K 16K x 4 - SIO, Latched Outputs 28 |SSM7192 | ta =20,25,3045 TBD P S
64K 16K x 4 - SIO, Registered Outputs 28 |SSM7193 |ty =20.25,30.45 8D P S
64K 16K x 4 - SIO, Latched Outputs, OF 28 |SSM7194 |ty =20,25,30.45 1BD P S
64K 16K x 4 - SIO, Registered Outputs, OF 28 |SSM7195 | tm =20,2530.45 8D P S
BICMOS 16K | 4K x 4 -Cache Tag, Totem-Pole Outputs 22 |S5L4180 f (A)=20253545 18D p S
e 16K 4K x 4 -Cache Tag, Open Drain Qutputs 22 |SSL4181 (A) 20,25,35,45 8D P S
CACHE 18K 2K x 9 -Cache Tag, Totem-Pole Outputs 28 |SSL2152 'rDCA =20,25,35.45 18D p C
TAGS 18K 2K x 9 -Cache Tag, Open Drain Outputs 28 |SSL2184 |ty =20.253545 8D p C
BICMOS 256 | 64x4-Cascadeable 16 | SSL7401 f =50,40,25,15,10 MHz wl A C
TIL 256 | 64x4-Cascadeable, OF 16 |SSL7403 =50,40.25,15,10 MHz ol A C
FIFOs 320 | 64x5-Cascadeable 18 |SSL7402 fo =50,40,25,15,10 MHz ol A C
320 | 64x5-Cascadeable, OF 18 |SSL7404 | fp=50,40,25,15,10 MHz ol A C
320 | 64x5- Cascadeable, Flags 20 [SSL7413 | fo=50.40.3525,15 MHz 10! A C
512 | 64x8- Cascadeable, OF 28 1SSL7408 | fo =50.40,35.25,15MHz 1wl A S 883C
576 | 64x9 - Cascadeable 28 |SSL7409 | fp=5040.3525.15MHz 0] A S 883C
2304 | 256 x 9 - Cascadeable, Flags 28 |SSL7200A | ta =25,35,50.65 120! A C
2304 | 256 x 9 - Cascadeable, Flags, OF 28 |SSL7200B | ta=25355065 120 P C
2304 | 128x 18- 18 Bit/18 Bit Ports, Flags 68 [SSL72434 (18D 18D p A
4096 | 128 x 32 - 32 Bit/32 Bit Ports, Flags 84 |SSL72432 |1BD 18D p A
4608 | 128 x 36 - 18 Bit/36 Bit Ports, Flags 84 |SSL72435 |1BD 18D P A
4608 | 128 x 36 - 36 Bit/36 Bit Ports, Flags 120 |SSL72436 |T1BD 18D A A
4608 | 512x9 - Cascadeable 28 |SSL7201 |ty =25,35,50.65 MHz 10! A C
4608 | 512 x9 - Cascadeable, Flags 28 |SSL7201A | ta =25,35,50,66 MHz 10! A C
4608 | 512x9 - Cascadeable, Flags, OF 28 |SSL7201B | ts =25,35,50,65 MHz 20| A C
9216 | 1Kx9-Cascadeable 28 |SSL7202 | ta=25,35,50,66 MHz 120! A C
9216 1K x 9 - Cascadeable, Flags 28 |SSL7202A |ty =25,35.50,65 MHz 120 A C
9216 | 1Kx9 - Cascadeable, Flags, OF 28 |SSL7202B |t =25.35,50,65 MHz 120! A C
18432 | 2Kx 9 - Cascadeable 28 |SSL7203 | ta=25.35,50,65 MHz 0! A C
18432 | 2K x 9 - Cascadeable, Flags 28 |SSL7203A | ta =25,35,50,65 MHz C
TILLOGIC| NA 32-Bit Error Detection & Correction Unit 68 |SSL29660 | TBD TBD P LA
BICMOS 256K | 32K x 8 -SRAM 28 |SSB91256 |ty =30.3545 TBD P 18D
L 256K 16K x 16 -SRAM, OE 40 |SSB91257 |1, =263035 18D P 8D
MODULES | 256K 16K x 16 -SRAM 40 |SSB91258 |ty =263035 18D P TBD
256K 16K x 16 -SRAM, OE, Dual CS 40 |SSB91259 |1, =263035 18D P TBD
256K 16K x 16 -SRAM 40 |SSB91260 |1, =26.30.35 18D P TBD
512K 16K x 32 -SRAM, OE 60 |SSB91512 |1ty =2530.35 18D P TBD
512K 16K x 32 -SRAM 60 |SSB91513 |ty =25,30,36 18D P TBD
512K 16K x 32 -SRAM, OE, Dual CS 60 [SSB91514 | taa =2530.35 8D P TBD
BICMOS 4K | 4Kx 1-10K/10KH Compatible 18 |SSM10470 | 1BD TBD P C
ECL 4K 4K x 1 - 100K Compatible 18 |SSM100470| TBD TBD p C
SRAMS 4K 1K x 4 - 10K/10KH Compatible 24 |SSM10474 | TBD 18D P C
4K 1K x 4 - 100K Compatible 24 | SSM100470| TBD 18D p C
16K 16K x 1 - 10K/10KH Compatible 20 |SSM10480 | TBD TBD p C
16K 16K x 1 - 100K Compatible 20 |SSM100480| TBD 18D p C
16K 4K x 4 - 10K/10KH Compatible 28 |SSM10484 | 18D TBD p S
16K | 4K x 4 - 100K Compatible 28 |SSM100484/ TBD T8D P S
64K 16K x 4 - 10K/ 10KH Compatible 28 | SSM10494 | 1BD TBD P S
64K 16K x 4 - T00K Compatible 28 | SSM100494| 18D 18D p S

NOTES: The specifications above are for the Militaryl Temperature Ran

Military Temperature Range (-55 °C to =125 °C) and MIL-STD 8

e of -55°C to +125°C
3C Level B product are both listed on this next page.Level B devices can be identified

by the 883C listed in the comments section. All other are MIL Temp devices but are capable of being tested via Group A, B, C, D to 883C compliance
F. L and X configurations are available through special order only, please contact factory

Family Designator Package Designator E: Plastic SOJ (J-Lead) J: PLCC X: Die Data Sheet Status
L: Logic A: Pin grid Array F: Flat Package L: Ceramic LCC  Z: Plastic ZIP Module P: Preliminary
M: Memory C: Ceramic DIP G: Plastic DIP Module P: Plastic DIP A: Advance Information
B: Module D: Plastic SOIC (Gull-Wing)  H: Plastic SIP Module $: Sidebraze DIP F: Final
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—mm o' Semiconductor ORDERING INFORMATION

Specific ordering codes are indicated in the detailed data sheets.
In general, the product codes follow the format below:

CAGE Code/FSCM Number: OCTG5
Minimum Order Amount: $100.00

SSM 6116 - 256 PC

Operating Range and Screening
Procedures Designator

C. 0to+70°C
Commercial Processing

B: -55t0 +125°C
MIL-STD-883C, Class B

M: -55t0 +125°C
S: 25°C Only
Engineering Samples

Package Designator

A: Pin Grid Array
C:. Ceramic DIP
D: Plastic SOIC (Gull-Wing)
E: Plastic SOJ (J-Lead)
F: Flat Package
G: Plastic DIP Module
H: Plastic SIP Module
J: PLCC
L: Ceramic LCC
P: Plastic DIP
S: Sidebraze DIP
X: Die
Z. Plastic ZIP Module
Speed Designator
Product Designator
Family Designator
L: Logic
M: Memory
B: Module

Saratoga Semiconductor
Designator
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AMD SARATOGA | AM99C164-35 SSM7188-35 | 67C4013-10  SSL7403-10 CY7C149-35  SSM2149-25
AM99C164-45 SSM7188-35 SSL74045-50 | CY7C149-45  SSM2149-25
SSM2148-15 | AM99C164-55  SSM7188-35 S5L74045-40 | CY7C150-15  SSM2150-15
SaM2148-20 | AM99C164-70  SSM7188-35 $5L7404-25 SSM2150-20
SSM2148-25 SSL7200A-15 | 67C4023 15 SSL7404-15 CY7C150-25  SSM2150-25
AM2128-35  SSM2148-35 SSL7200A-25 | 67C4023-10  SSL7404-10 CY7C150-35  SSM2150-35
AM2148-45  SSM2148-35
AM?2148-55 SSM2148-35 67C4500-35 SSL7200A-35 SSL7413S5-50 SSM2150-20B
67C4500-50  SSL7200A-50 SSL74135-40 | CY7C150-25MB SSM2150-25B
AM2148-70  SSM2148 35 | 67C4500-65  SSL7200A-50 SSL7413535 | CY7C150-35MB SSM2150-35B
SOM2140-15 | 67C4500-80  SSL7200A-50 S5L7413-25 SSM6116-20
SSM2149-20 SSL7201A-15 | 67C4033-15  SSL7413 15 SSM6116-25
SSM2149-25 SSL7201A-25 | 67C4033-10  SSL7413-15 CY6116-35  SSM6116-35
AM2128-35  SSM2149-35
AM2148-45  SSM2149-35 | 67C4501-35  SSL7201A-35 SSM10470-10 | CY6116-45  SSM6116-35
67C4501-50  SSL7201A-50 | AM10470SA  SSM10470-15 | CY611655  SSM6116-35
AM2148-55  SSM2149-35 | 67C4501-65  SSL7201A-50 | AM10470A  SSM10470-15 SSM6116-258
AM2148.70  SSM2149-35 | 67C4501-80  SSL7201A-50 SSM10474-08 | CY6116-35MB  SSM6116-35B
SSM2150-15 SSL7202A-15 | AM10474-10  SSM10474-10 | CY6116-45MB  SSM6116-45B
AM9150-20 SSM2150-20 SSL7202A-25 | AM10474-15  SSM10474-15 CY6116-55MB  SSM6116-45B
AM9150-25  SSM2150-25
AM9150-35  SSM2150-35 | 67C4502-35  S5L7202A-35 | AM10474-25  SSM10474-15 SSM6116-20
67C4502-50 SSL7202A-50 SSM10480-10 CY7C128-25 SSM6116-25
AMO150-45  SSM2150-35 | 67Ca502-65  SSL7202A.50 | AM10480-15  SSM10480-15 | CY7C128-35  S5M6116-35
SSMO167-20 | 67CA502.80  SSL7200A50 | AM10480-25 SSM10480-15 | CY7C128-45  SSM6116-35
SSM6167-25 SSL7203A-15 SSM100470-10 | CY7C12855  SSM6116-35
AM2167-35  SSM6167-35 SSL7203A.05 | AM100470SA  SSM100470-15 | CY7C128-25MB SSM6116-258
AM2167-45  SSM6167-35 AM100470A  SSM100470-15
AM2167-65  SSM6167-35 | 67C4503-35  SSL7203A-35 SSM100474-08 | €Y7C128 35MB S5M6116-358
67C4503-50 SSL7203A-50 | AM100474-10 SSM100474-10 CY7C128 45MB SSM6116-458
AM2167-70  SSM6167-35 | 67C4503-65  SSL7203A-50 | AM100474 15 SSM100474-15 | CY7C128-55MB SSM6116-458
SSM6168-20 | 67C4503-80  SSL7203A-50 | AM100474 25 SSM100474-15 SSM6167-20
':':\/14?1222% iimiz 22 674018 SSL7401S-40 | AN100480-15 SSM100480-15
AM216070  SSMeleg.as | C674018 ssL7401-05 | AM100480-25 SSM100480-15 | CY7C167-45  SSM6167-35
C67401A $SL7401-15 SSM6168-20
C67401 SSL7401 10 CYPRESS SARATOGA | CY7C168-25  SSM6168-25
SSM6168-20
SSM6168-25 S5L7401-25 CY7C168-35  SSM6168-35
AM2168-40  SSM6168-35 | 67C401-15 SSL7401-15 SSM2148-15 | CY7C168-45  SSM6168-35
AM2168-50 SSM6168-35 | 67C401-10 S$SL7401-10 SSM2148-20 SSM6170-20
AM2168-#0  SSM6168-35 CY2148-35  SSM2148-25
SSM6168-20 CY2148-45 SSM2148-25 CY7C170-25  SSM6170-25
SSL74025-50 | cyo14855 ~ SSM2148-25 | CY7C170-35  SSM6170-35
sswonzs |00, S S |Cncina o
AMQ9C68-45 SSM6168-35 C67402A SSL7402-15 SSM2148-20 CY7C171-25 SIM6171-25
AMO9C68-55  SSM6168-35 | C67402 ssL7402-10 | C€Y7C148-25  SSM2148-25 | cy7c171-35  SSM6171-35
AM99CH8-70  SSM6168-35 SSL7402-25 CY7C148-35 SSM2148-25
SSM7168 CY7C148-45  SSM214825 | ~y7c171-45  SSM6171-35
SSM2149-15 SSM6171-258
SSM7166-25
67C402-15  SSL7402-15 SSM214920 | cy7¢171-35MB SSM6171-358
AMO9CT165.35 SSM7166-35 | 7CA0210  SSL7402-10 | ovora9.35  ssM2149-25 | CY7C171-45MB SSM6171-458
AMO9C165-45 SSM7166-35 SSL74035-50 | Cv2149-45 SSM2149-25 SSM6172-20
AMOOC165-55 SSM7166-35 S5L74035-40 | CY2149-55  SSM2149-25 | CY7C172-25  SSM6172-25
AM99C165-70  SSM7166-35 S5L7403-25 SSM2149 15
SSM7188-20 | 67C4013-15  SSL7403-15 SSM2149 20
SSM7188-25 CY7C149-25  SSM2149-25
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CY7C172-35 SSM6172-35 | CY7C402-25  SSL7402-25 SSM6167-25 | MBM100470A10 SSM100470-10
CY7C172-45 SSM6172-35 | CY7C402-15  SSL7402-15 | MB81C67-35  SSM6167-35 | MBMI00470A-15 SSM100470-15
SSM6172-25B | CY7C402-10  SSL7402-10 | MBB1C67-45  SSM6167-35 SSM100474-08
CY7C172-35MB SSM6172-358 | CY7C402-05  SSL7402-10 | MBB81C67-45-W SSM6167-35 | MBMI00474A40 SSM100474-10
CY7C172-45MB SSM6172-458 SSL74035-50 | MB81C67-55-W SSM6167-35 | MBM100474A-15 SSM100474-15
SSM7164-20 SSL74035-40 | MBB8167A-55-W SSM6167-35 SSM100480-10
SSM7164-25 | CY7C403-25  SSL7403-25 | MBB167A 70-W SSM6167-35 | MBM100480-15 SSM100480-15
CY7C185-35 SSM7164-35 | CY7C403-15  SSL7403-15 SSM6168-20 | MBM100480-25 SSM100480-15
CY7C18545 SSM7164-35 | CY7C403-10  S5L7403-10 | MBBIC68A 25 SSM6168-25 SSM100484-10
CY7C185-55  S5M7164-35 S5L74045-50 | MBB1C68A-35 SSM6168-35 | MBM100484-15 SSM100484-15
SSM7164-258 SSL74045-40 { MBB1C68A-35 SSM6168-35 | MBM100494-15 SSM100494-15
CY7C185-35MB SSM7164-35B SSL7404-25 | MBB1C68-45  SSM6168-35
CY7C18545MB SSM7164-458 | CY7C404 15  SSL7404-15 | MBB1C68-45-W SSM6168-35 | HITACHI SARATOGA
CY7C185-55MB SSM7164-45B | CY7C404-10  SSL7404-10 | MBBIC6855W SSM6168-35
SSM7166-20 | CY7C404-05  SSL7404-10 | MB8168-55 SSM6168-35
CY7C166-25  SSM7166-25 SSL74085-50 | MB8168-70  SSM6168-35 SSM6116-20
CY7C166-35  SSM7166-35 S5L74085-40 SSM6168-20 | HMO716-25  SSM6116-25
CY7C166-45  SSM7166-35 SSL74085-35 | MBB1C69A-25 SSM6168-25 | HMO716-35  SSM6116-35
SSM6167-20
SSM7166-258 | CY7C408-25  SSL7408-25 MBB1C69A-30  SSM6168-25 | HM626725  SSM6167-25
CY7C166-35MB SSM7166-35B | CY7C408-15  SSL7408-15 MBB1C69A-35 SSM6168-35 | HM6267-35  SSM6167-35
CY7C166-45MB SSM7166-45B SSL74085-508 SSM7164-20
SSM7188-20 SSL74085-408 SSM7164-25 SSM6168-20
CY7C16425  SSM7188-25 SSL74085-35B | MB8464-70 SSM7164-35 | HM6268-25  SSM6168-25
CY7C164-35 SSM7188-35 | CY7C408-25DMB SSL7408-25B | MB8464-70L  SSM7164-35 | HMG6268 35 Ssgmglgggg
CY7C164-45 S3M7188-35 | CY7CA408-15DMB SSL7408-15B | MB8464-70LL  SSM7164-35 SSM7164-25
SSM7188-25B SSL74095-50 | MB8464-10 SSM7164-35 | HMO6264ASP-10 SSM7164-35
CY7C164-35MB S5M7188-35B SSL74095-40 | MB8464-10L  SSM7164-35
CY7C164-45MB SSM7188-458 SSL74095-35 | MBB8464-10LL  SSM7164-35 | HMO264ASP-12 SSM7164-35
SSL7201A-15 | CY7C409-25  SS5L?7409-25 | MB8464-15 SSM7164-35 | HMO264ASP-15 SSM7164-35
CY7C420-30  SSL7201A-25 | CY7C409-15  SSL7409-15 | MBB464-15L  SSM7164.35 SSM7166-20
HM6789JP-25 SSM7166-25
CY7C420-40  SSL7201A-35 SSL74095-508 | MB8464-15LL  SSM7164-35 | HMO6789JP 35  SSM7166-35
CY7C420-65  SSL7201A-50 SSL7409S-40B | MB8464-10-W  SSM7164-35 SSM7188-20
SSL7202A-15 SSL74095-358 | MB8464-15-W  SSM7164-35 | HMO6288P-25  SSM7188-25
CY7C424-30  SSL7202A-25 | CY7CA409-25DMB SSL7409-258 SSM7188-20 | HM6288P-35  SSM7188-35
CY7C424-40  SSL7202A-35 | CY7CA09-15DMB SSL7409-158 | MB81C74-25  SSMm7188-25 | HM6288P-45  SSM7188-35
CY7C424-65  SSL7202A-50 MB81C74-35  SSM7188-35 SSM7188-20
FUJITSU SARATOGA HM6288LP-25 SSM7188-25
SSL7203A-15 MBM10470A-10 SSM10470-10 | HM06288LP-35 SSM7188-35
CY7C42930  SSL7203A-25 MBM10470A-15 SSM10470-15
CY7C429-40  SSL7203A-35 SSM6116-20 | \BM10470A-20 SSM10470-15 | HM628BLP-45  SSM7188-35
CY7C429-65  SSL7203A-50 SSM6116-25 SSM10474-08 | HM6788P-25  SSM7188 25
SSL74015-50 MB8416 20 SSM6116-35 MBM10474A-10 SSM10474-10 | HM6788P-35  SSM7188-35
MBB8416A 15  SSM6116-35 HM10470-10  SSM10470-10
CY7C40125  SSL7401-25 | MBB416A-25  SSM6116-35 SSM10480-10 | HM10470-1  SSM10470-15
CY7C401-15  $5L7401-15 MBM10480-15 SSM10480-15
CY7C401-10  $SL7401-10 SSM6116-20 | \BM10480-25 SSM10480-15 | HM1047020  SSM10470-15
CY7C401-05  SSL7401-10 SSM6116-25 SSM10484-10 SSM10470 08
SSL74025-50 MB8417-20 SSM6116-35 MBM10484-15 SSM10484-15 HM10474-10  SSM10474-10
SSL74025-40 MBB8417A-12  SSM6116-35 MBM10494-15 SSM10494-15 | HM10474-25  SSM10474-15
MBB417A-15  SSM6116-35 SSM10480-10
SSM6167-20 HM10480-15  SSM10480-15
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HM10480-25 SSM10480-15
HM10484-10 SSM10484-10

SSM100470-10
HM100470-2 SSM100470-15
HM100474-08 SSM100474-08
HM100474-10 SSM100474-10

HM100474-25 SSM100474-15

SSM100480-10
HM100480-15 SSM100480-15
HM100484-10 SSM100484-10

IDT SARATOGA

IDT61785-15  SSL4180-15

IDT6116SA20TP SSM6116-20
IDT6116SA25TP SSM6116-25
IDT6116SA30TP SSM6116-25
IDT6116SA35TP SSM6116-35
IDT6116SA45TP SSM6116-35

IDT6116SA25TDB SSM6116-25B
IDT6116SA30TDB SSM6116-25B
IDT6116SA35TDB SSM6116-358
IDT6116SA45TDB SSM6116-45B
IDT6116SAS5TDB SSM6116-45B
IDT6116SA70TDB SSM6116-458

IDT6116SA90TDB SSM6116-45B
IDT6167SA20P  SSM6167-20
IDT6167SA25P  SSM6167-25
IDT6167SA35P  SSM6167-35
IDT6168SA20P  SSM6168-20
IDT6168SA25P  SSM6168-25

IDT6168SA35P
IDT61685SA45P
IDT71681SA20P
IDT71681SA25P
IDT71681SA45P
IDT71681SA35P

SSM6168-35
SSM6168-35
SSM6171-20
SSM6171-25
SSM6171-35
SSM6171-35

IDT716815SA25DB SSM6171-25B
IDT716815A35DB SSM6171-35B
IDT716815SA45DB SSM6171-45B
IDT71681SA55DB SSM6171-458
IDT71681SA70DB SSM6171-45B
IDT716815A85DB SSM6171-458

IDT71681SA100DBSSM6171-458
IDT716825A20P SSM6172-20
IDT716825A25P SSM6172-25
IDT716825A35P SSM6172-35
IDT716825A45P SSM6172-35
IDT716825A25DB SSM6172-25B

IDT71682SA35DB SSM6172-35B
IDT716825A45DB SSM6172-45B
IDT716825A55DB SSM6172-45B
IDT716825A70DB SSM6172-45B
IDT71682SA85DB SSM6172-45B
IDT71682SA100DBSSM6172-458

IDT71691520P
IDT71691525P
IDT71691S30P
IDT71691545P
IDT71691S35P
IDT7169152508

SSM7161-20
SSM7161-25
SSM7161-25
SSM7161-35
SSM7161-35
SSM7161-258

IDT71691S30DB
IDT71691S35D8
IDT71691545D8
IDT71691555DB
IDT71691S70D8
IDT71691585D8B

SSM7161-258
SSM7161-35B
SSM7161-458
SSM7161-45B
SSM7161-458
SSM7161-458

IDT71692S20P
IDT71692525P
IDT71692S30P
IDT71692S45P
IDT71692S35P
IDT71692525D8

SSM7162-20
SSM7162-25
SSM7162-25
SSM7162-35
SSM7162-35
SSM7162-25B

IDT71692530DB
IDT71692535D8B
IDT71692545D8B
IDT71692555D8
IDT71692570DB
ID171692585DB

SSM7162-25B
SSM7162-35B
SSM7162-458
SSM7162-45B
SSM7162-458
SSM7162-45B

SSM7164-20
SSM7164-25
SSM7164-35
SSM7164-35
SSM7164-258
SSM7164-358
SSM7164-45B
SSM7164-458
SSM7164-45B
SSM7164-458
SSM7164-458
SSM7164-458
SSM7164-458

IDT7164S30P
IDT7164S35P
IDT7164545P

ID17164535D8
IDT7164545DB
IDT67164555D8
ID17164570DB
IDT716458508
IDT7164SI00DB
IDT71645120D08
IDT71645150D8

IDT71645200DB
IDT6198520P
IDT6198525P
IDT6198S30P
IDT6198545P
IDT6198S35P

SSM7164-45B
SSM7166-20
SSM7166-25
SSM7166-25
SSM7166-35
SSM7166-35

IDT6198525DB
IDT6198S30DB
IDT6198535DB
IDT6198545DB
IDT619855508
IDT6198570D8

1D76198585D8
IDT7188520P
IDT7188525P
IDT7188S30P
IDT7188535P
IDT7188545P

ID17188525DB
IDT7188S30DB
IDT7188S35D8
IDT7188545D8B
IDT7188S55DB
IDT7188570DB

IDT7188585D8
IDT7198520P
IDT7198525P
IDT7198S30P
IDT7198S35P
IDT7198545P

IDT7198525D8B
IDT7198530D8B
IDT7198535DB
IDT7198545D8B
ID77198555D8
IDT7198570D8

IDT7198585D8

IDT7200S-25
IDT7200S-35
IDT7200S-45
IDT7200S-65

IDT7200S-80

IDT7201SA-25
IDT7201SA-35
IDT7201SA-45
IDT7201SA-65

IDT7201AS-80

IDT72025A-25
IDT7202SA-35
IDT7202SA-45
IDT7202SA-65

1-13

SSM7166-25B
SSM7166-25B
SSM7166-35B
SSM7166-45B
SSM7166-45B
SSM7166-45B

SSM7166-45B
SSM7188-20
SSM7188-25
SSM7188-25
SSM7188-35
SSM7188-35

SSM7188-25B
SSM7188-25B
SSM7188-35B
SSM7188-45B
SSM7188-45B
SSM7188-458

SSM7188-45B
SSM7198-20
SSM7198-25
SSM7198-25
SSM7198-35
SSM7198-35

SSM7198-25B
SSM7198-25B
SSM7198-35B
SSM7198 458
SSM7198-45B
SSM7198-458

SSM7198-45B
SSL7200A-15
SSL7200A 25
SSL7200A-35
SSL7200A-35
SSL7200A-50

SSL7200A-50
SSL7201A-15
SSL7201A-25
SSL7201A-35
SSL7201A-35
SSL7201A-50

SSL7201A-50
SSL7202A-15
SSL7202A-25
SSL7202A-35
SSL7202A-35
SSL7202A-50

IDT7202AS 80

SSL7202A-50
SSL7203A-15
SSL7203A-25
SSL7203A-35

IDT7203S-50 SSL7203A-35
IDT72035-65 SSL7203A-50
IDT7203S-80 SSL7203A-50
IDT72401L-45  SSL74018-50
IDT72401L-35  SSL7401S-40
IDT72401L-25  SSL7401-25
IDT72401L-16  SSL7401-15
IDT72401L-10  SSL7401-10
IDT72402L-45  SSL7402S 50
IDT72402L-35  SSL7402S-40
IDT72402L-25  SSL7402-25
IDT72402L-15  SSL77402-15
IDT72402L-I0  SSL7402-10
IDT72403L-45  SSL?403S-50
IDT72403L-35  SSL74035-40
IDT72403L 25  SSL7403-25
IDT72403L-15  SSL7403-15
IDT72403L-10  SSL7403-10
IDT72404L-45  SSL7404S-50
IDT72404L-35  SSL7404S-40
IDT72404L-25  SSL7404-25
IDT72404L-15  SSL7404-15
IDT72404L-10  SSL7404-10
IDT72413-L45  SSL7413S-50
SSL74135-40
IDT72413-L35  SSL7413S-35
IDT72413-1256  SSL7413-25
INMOS SARATOGA
SSM2148-15
SSM2148-20
IMS1223P-256  SSM2148-25
IMS1223P-35  SSM2148-25
IMS1223P-45  SSM2148-25
SSM2149-15
SSM2149-20
IMS1223P-256  SSM2149-25
IMS1223P-35  SSM2149-25
IMS1223P-45  SSM2149-25
SSM6116-20
SSM6116-25
IMS14335-35  SSM6116-35
IMS14335-45  SSM6116-35
IMS14335-55  SSM6116-35
SSM6116-25B
IMS1433S-35M  SSM6116-35B
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IMS14335-556M  SSM6116-458
IMS14335-70M  SSM6116-458

SSM6167-20
IMS1403P-25  SSM6167-25
IMS1403P-35  SSM6167-35
IMS1403P-45  SSM6167-35
IMS1403P-55  SSM6167-35
SSM6167-20
IMS14035-25  SSM6167-25
IMS14035-35  SSM6167-35
IMS14035-45  SSM6167-35
IMS14035-55  SSM6167-35
SSM6168-20
IMS1423P-25  SSM6168-25
IMS1423P-35  SSM6168-35
IMS1423P-45  SSM6168-35
IMS1423P-55  SSM6168-35
SSM6168-20
IMS14235-25  SSM6168-25
IMS14235-35  SSM6168-35
IMS14235-45  SSM6168-35
IMS14235-55  SSM6168 35
SSM7164-20
IMS1630P-25  SSM7164-25
IMS1630P-35  SSM7164-35
IMS1630P-45  SSM7164-35
IMS1630P-55  SSM7164-35
SSM7164-20
IMS16305-25  SSM7164-25
IMS16305-35  SSM7164-35
IMS16305-45  SSM7164-35
IMS1630S-55  SSM7164-35
SSM7164-258
SSM7164-358
IMS1630M-45 ~ SSM7164-45B
IMS1630M-55 ~ SSM7164-45B
IMS1630M-70  SSM7164-458
SSM7166-20
SSM7166-25
IMS1624P-35  SSM7166-35
IMS1624P-45  SSM7166-35
IMS1624P-55  SSM7166-35
SSM7166-20
SSM7166-25
IMS16245-35  SSM7166-35
IMS16245-45  SSM7166-35
IMS16245-55  SSM7166-35
SSM7166-258

M5M5188P-45 SSM7188-35

SSM7188-20
M5MS5188AP-25 SSM7188-25
M5MS5188AP-35 SSM7188-35

M10474S-10
M104745-15

MOSTEK

SSM10747-08
SSM10747-10

SSM10747-16

SARATOGA

SSM7166-358
IMS16245-45M  SSM7166-45B
IMS1624S-55M  SSM7166 458
IMS1624S-70M  SSM7166-45B

SSM7188-20

SSM7188-25
IMS1620P-35  SSM7188-35
IMS1620P-45  SSM7188-35
IMS1620P-55  SSM7188-35

SSM7188-20

SSM7188-25
IMS1620S-35  SSM7188 35
IMS1620S-45 ~ SSM7188-35
IMS1620S-55  SSM7188-35

SSM7188-20

SSM7188-25
IMS1620Ap-25 SSM7188-35
IMS1620Ap-35 SSM7188-35

SSM7188-20

SSM7188-25
IMS1620AS-25 SSM7188-35
IMS1620AS-35 SSM7188-35

SSM7188-258
IMS1620S-45M  SSM7188-35B
IMS1620S-55M  SSM7188-458
IMS1620S-70M  SSM7188-45B
MITSUBISHI SARATOGA

SSM6167-20
SSM6167-25

M5M21C68p-35 SSM6167-35
M5M21C68P-45 SSM6167-35
M5M21C68P-55 SSM6167-35

SSM6168-20

SSM6168-25
M5EM21C68P-35 SSM6168-35
M5M21C68P-45 SSM6168-35
M5M21C68P-55 SSM6168-35
SSM7164-20
SSM7164-25

M5M5178P-35
M5M5178P-45
M5M5178P 55

SSM7164-35
SSM7164-35
SSM7164-35
SSM7188-20
SSM7188-25

M5M5188P-35 SSM7188-35

MK41H80N-20
MK41H80N-25
MK41H80N-35

MK41H80P-20

MK41H80p-25
MK41H80p-35
MK41H66N-20
MK41HO6N-25
MK41H66N-35
MK41Hé6p-20

MK41H66p-25
MK41H66p-356
MK41H69N-20
MK41H69N-25
MK41H69N-35
MK41H69p-20

MK41H69p-25
MK41H69P-35
MK41H78N-20
MK41H78N 25
MK41H78N-35
MK41H78p-20

MK41H78p-25
MK41H78p.35

MK4503 50
MK4503-65

MK4503-80
MK4503-10

MOTOROLA

SSL4180-15
SSL4180-20
SSL4180-25
SSL4180-35
SSL4180-15
SSL4180-20

SSL4180-25
SSL4180-35
SSM6167-20
SSM6167-26
SSM6167-35
SSM6167-20

SSM6167-25
SSM6167-35
SSM6168-20
SSM6168-25
SSM6168-35
SSM6168-20

SSM6168-25
SSM6168-35
SSM6170-20
SSM6170-25
SSM6170-35
SSM6170-20

SSM6170-25
SSMé6170-35
SSL7203A-15
SSL7203A-25
SSL7203A-35
SSL7203A-50

SSL7203A 50

SSL7203A-50
SSL7203A-50

SARATOGA

MCM2016H-45
MCM2016H-55
MCM2016H-70

MCM2018-35

MCM2018-45
MCM1423-40
MCM6268-25
MCM6268-35
MCM6269-25
MCM©6269 35

MCM6264p-35
MCM6264P-45

MCM6290P-25

MCM6290P-30
MCM6290P-35

MCM6288P-25

MCM6288P-30
MCM6288P-35

MCM6288-35BR
MCM6288-45BR

NEC

SSM6116-35
SSM6116-35
SSM6116-35
SSM6116-20
SSM6116-25
SSM6116-35

SM6116-35

SSM6168-35
SSM6168-25
SSM6168-35
SSM6168-25
SSM6168-35

SSM7164-20
SSM7164-25
SSM7164-35
SSM7164-35
SSM7166-20
SSM7166-25

SSM7166-25
SSM7166-35
SSM7188-20
SSM7188-25

SSM7188-25
SSM7188-35

SSM7188-25B
SSM7188-35B
SSM7188-45B

SARATOGA

MCM4180-22
MCM4180-25
MCM4180-35

1-14

SSL4180-15
SSL4180-20
SSL4180-25
SSL4180-35

UPD4311C-35
UpD4311C-45
UPD4311C-55

UPD4314C-35
UPD4314C-45
UPD4314C-55

UPD4362C-45
UPDA4362C-55
UPD10470D10
UPD10470D15

SSM6167-20
SSM6167-25
SSM6167-35
SSM6167-35
SSM6167-35
SSM6167-35

SSM6168-20
SSM6168-25
SSM6168-35
SSM6168-35
SSM6168-35
SSM7188-20

SSM7188-25
SSM7188-35
SSM7188-35
SSM7188-35
SSM10470-10
SSM10470-15
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UPD10474D08 SSM10474-08 | PAC168L-20PC  SSM6168-20
UPD10474D10 SSM10474-10 | PAC168L-25PC SSM6168-25
UPD10474D15 SSM10474-15 | PAC168L-30PC SSM6168-25
UPD10480D10 SSM10480-10 | PAC168L-35PC SSM6168-35
UPD10480D15 SSM10480-15 | PAC169-20PC  SSM6168-20
UPD10484D10 SSM10484-10 | PAC169-25PC  SSM6168-25
UPD10484D15 SSM10484-15 | PAC169-30PC  SSM6168-25
UPD100470D10 SSM100470-10 | PAC169-35PC  SSM6168-35
UPD100470D15 SSM100470-15 | P4C170-20PC  SSM6170-20
UPD100474D08 SSM100474-08 | PAC170-25PC  SSM6170-25
UPD100474D10 SSM100474-10 | PAC170-30PC  SSM6170-25

UPD100474D15 SSM100474-15

UPD100480D10 SSM100480-10
UPD100480D15 SSM100480-15
UPD100484D10 SSM100484-10
UPD100484D15 SSM100484-15

P4C1681-20PC

P4C1681-25PC
PAC1681-30PC
P4C1681-35PC

SSM6171-20

SSM6171-25
SSM6171-25
SSM6171-35

PERFORMANCE

SARATOGA

P4C148-15PC
PAC148-20PC
PAC148-25PC
PAC148L-15PC
P4C148L-20PC
PAC148L-25PC

P4C149-15PC
P4C149-20PC
P4C149-25PC
PAC149L-15PC
P4C149L-20PC
PAC149L-25PC

PAC160-15PC
P4C150-20PC
P4C150-25PC
PAC150L-15PC
P4C150L-20PC
P4C150L-25PC

P4C116-20PC
PAC116-25PC
PAC116-30PC
PAC116-35PC
PAC116-25DMB
PAC116-30DMB

PAC116-35DMB
PAC116-45DMB
P4C168-20PC
PAC168-25PC
P4C168-30PC
P4C168-35PC

SSM2148-15
SSM2148-20
SSM2148-25
SSM2148-15
SSM2148-20
SSM2148-25

SSM2149-15
SSM2149-20
SSM2149-25
SSM2149-15
SSM2149-20
SSM2149 25

SSM2150-16
SSM2150-20
SSM2150-25
SSM2150-16
SSM2150-20
SSM2150-25

SSMé6116-20
SSM6116-25
SSM6116-25
SSM6116-35
SSM6116-25B
SSM6116-258

SSM6116-358
SSM6116-45B
SSM6168-20
SSM6168-25
SSM6168-25
SSM6168-35

P4C1681-25DMB SSM6171-25B
PAC1681-30DMBSSM6171-25B
PAC1681-35DMBSSM6171-35B

PAC1681-45DMBSSM6171-45B
PAC1681L-20PC SSM6171-20
PAC1681L-25PC SSM6171-25
P4C1681L-30PC SSM6171-25
P4C1681L-35PC SSM6171-35
P4C1681L-25DMSSM6171-25B

PAC1681L-30DMB SSM6171-25B
PAC1681L-35DMB SSM6171-35B
PAC1681L-45DMB SSM6171-45B
PAC1682-20PC  SSM6172-20
PAC1682-25PC  SSM6172-25
PAC1682-30PC SSM6172-25

PAC1682-35PC SSM6172 35

PAC1682-25DMB SSM6172-25B
P4C1682-30DMB SSM6172-25B
PAC1682-35DMB SSM6172-35B
PAC1682-45DMB SSM6172-45B
PAC1682L-20PC SSM6172-20

PAC1682L-25PC SSM6172-25
P4C1682L-30PC SSM6172-25
PAC1682L-35PC SSM6172-35
PAC1682L-25DMBSSM6172-25B
PAC1682L-30DMBSSM6172-25B
PAC1682L-35DM SSM6172-35B

PAC1682L-45DMBSSM6172-458
PAC164-20PC  SSM7164-20
PAC164-25PC SSM7164-25
PAC164-30PC SSM7164-25
PAC164-35pC SSM7164-35
PAC164-25CMB SSM7164-25B

PAC164-30CMB SSM7164-25B
PAC164-35CMB SSM7164-35B
PAC164-45CMB SSM7164-458
PAC164-55CMB SSM7164-45B
PAC164L-20PC SSM7164-20
PAC164L-25PC SSM7164-25

PAC164L-30PC SSM7164-25
P4C164L-35PC SSM7164-35
PAC164L-25CMB SSM7164-25B
PAC164L-30CMB SSM7164-25B
PAC164L-35CMB SSM7164-35B
PAC164L-45CMB SSM7164-45B

PAC164L-55CMB SSM7164-45B
PAC198-20PC SSM7166-20
PAC198-25PC  SSM7166-25
PAC198-30PC SSM7166-25
P4C198-35PC  SSM7166-35
P4C198-25CMB SSM7166-258

PAC198-30CMB SSM7166-258
PAC198-36CMB SSM7166-358
P4C198-45CMB SSM7166-458
PAC198 55CMB SSM7166-45B
PAC198L-20PC SSM7166-20
P4AC198L-25PC SSM7166-25

PAC198L-35PC SSM7166-35
P4C198L-30PC SSM7166-25
PAC198L-25CMB SSM7166-25B
PAC198L-30CMB SSM7166-258
PAC198L-35CMB SSM7166-35B
PAC198L-45CMB SSM7166-458

PAC198L-565CMB SSM7166-45B
P4C188-20PC SSM7188-20
PAC188-25PC SSM7188-25
P4AC188-30PC SSM7188-25
P4C188-35PC SSM7188-35
PAC188-25CMB SSM7188 25B

PAC188-30CMB SSM7188-258
P4C188-35CMB SSM7188-35B
P4C188-456CMB SSM7188-458
PAC188-55CMB SSM7188-45B
P4C188L-20PC SSM7188-20
P4AC188L-25PC SSM7188-25

PAC188L-30PC SSM7188-25
PAC188L 35PC SSM7188-35
PAC188L-256CMB SSM7188-25B
PAC188L-30CMB SSM7188-25B
PAC198A 20PC SSM7198-20
PAC198A-25PC SSM7198-25

1-15

PAC198A-30PC SSM7198-25
P4C198A-35PC SSM7198-35
PAC198A-25CMB SSM7198-25B
PAC198A-30CMB SSM7198-25B
PAC198A-35CMB SSM7198-35B
PAC198A-45CMB SSM7198-45B

PAC198A 56CMB SSM7198-45B
PAC198AL-20PC SSM7198-20
PAC198AL-25PC SSM7198-25
PAC198AL-35PC SSM7198-35
PAC198AL-30PC SSM7198-25
PAC198AL-25CMB SSM7198-258

PAC198AL-30CMB SSM7198-258
PAC198AL-35CMB SSM7198-35B
PAC198AL-45CMB SSM7198-45B
PAC198AL-55CMB SSM7198-45B

Tl SARATOGA
S512162-20
TACT2152-25  SSL2152-25
TACT2152-30  SSL21562-30
TACT2152-35  SSL21562-30
S512154-20
TACT2154-25  SSL2154-25
TACT2154-30  SSL2154-30
TACT2154-35  SSL2154-30
TOSHIBA  SARATOGA
SSM6116-20
TMM2018AP-25 SSM6116-25
TMM2018AP-35 SSM6116-35
TMM2018AP-45 SSM6116-35
SSM6168-20
TMM2068-25 SSM6168-25
TMM2068 35 SSM6168-35
TMM2068-45 SSM6168-35
SSM7164-20
SSM7164-25
TMM2088-35 SSM7164-35
TMM2088-45 SSM7164-35
TC5588P-20 SSM7164-20
TC5588P-25 SSM7164-25
TC5588P-35 SSM7164-35
SSM7166-20
TC55417P-25  SSM7166-25
TC55417P-35  SSM7166-35
SSM7188-20
TC55416P-25  SSM7188-25
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—m T Somiconductor QUALITY PROGRAM

It is Saratoga's intent to provide products and service in a timely manner
and at a competitive cost without compromising quality. In order to
ensure maximum customer satisfaction, it is the policy of Saratoga to
analyze customer requirements on a one for one basis at the earliest
practical stage of the contract. This includes planning with respect to
requirements, resources, systems and procedures.

The Quality Assurance Program Plan includes, but is not limited to, the
following areas:

DESIGN

MATERIAL PROCUREMENT
MATERIAL CONTROL
ELECRONIC TEST
ENVIRONMENTAL TEST
ASSEMBLY
INSPECTION
STORAGE

PACKING

SHIPMENT

WORK INSTRUCTIONS
RECORDS
MAINTENANCE
CALIBRATION
CORRECTIVE ACTION

For more details in the above areas, write or call for the Saratoga Quality
Assurance Policy Manual.

The production flow that Saratoga has chosen for manufacturing and
testing standard product meets, or exceeds, the requirements for military
compliant products. The intent is to build at the wafer FAB level, apply
stringent testing and inspection throughout the assembly process, and
ensure the highest level of quality and reliability. Refer to the following
assembly flow chart for a detailed look at Saratoga's testing and inspec-
fion methodology.



——, Saratoga

~SE= Semiconductor QUALITY PROGRAM
— (CONTINUED)
ASSEMBLY FLOW CHART
WAFER DIE ATIACH
DIE ATTACH QA MONITOR
WAFER INSPECTION ALUMINUM WIRE

DIE PLATE (OPTIONAL)

2nd OPTICAL INSPECTION

FRAME
(EXCLUDING SIDEBRAZE)

FRAME IQC
(EXCLUDING SIDEBRAZE)

FRAME CLEANING
(EXCLUDING SIDEBRAZE)

BASE

BASE IQC

oloos

FRAME ATTACH (EXCLUDING SIDEBRAZE)
FRAME ATTACH QA MONITOR

—/

C

ADHESIVE/PREFORM

ADHESIVE/PREFORM
[+l

o

:
8

ALUMINUM WIRE IQC

WIRE BOND

WIRE BOND QA MONITOR

100% PRESEAL VISUAL
3rd OPTICAL)

QC LOT ACCEPTANCE

CAP

CAPIQC

CAP CLEANING
(OPTIONAL EXCEPT FOR CLASS E

PRESEAL BAKE (OPTIONAL)

SEAL
SEAL QA MONITOR

POST SEAL INSPECTION

MARKING INK

MARKING INK 1QC
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—--‘ Semiconductor QUALITY PROGRAM
(CONTINUED)

ASSEMBLY FLOW CHART (CONTINUED)

ECL FLOW TIL FLOW

(OPTIONAL) ELECTRICAL ELECTRICAL
PRE-BURN IN PRE-BURN IN
HOT (+80°C) HOT (+70°C)
ELECTRICAL ELECTRICAL

BACKSIDE MARK QA MONITOR QA MONITOR

LOT COMBINE (OPTIONAL)
MARKING INK

STABILIZATION BAKE
MARKING INK IQC

BACKSIDE MARK (OPTIONAL)
TOP SIDE MARK
MARKING QA MONITOR
TEMPERATURE CYCLE MARKING PERMANENCY TEST
SOLDER DIP
CENTRIFUGE SOLDER DIP QA MONITOR
SOLDERABILITY TEST
TIN PLATE (OPTIONAL)
TIN PLATE QA MONITOR EINE LEAK
TRIM
TRIM QA MONITOR
GROSS LEAK
ECL FLOW TIL FLOW
' ELECTRICAL, FINAL
ELECTRICAL ELECTRICAL ROOM 9 (+35°C)
PRE-BURN IN PRE-BURN IN ELECTRICAL QA MONITOR
HOT (+80°C)  HOT (+70°C)
ELECTRICAL ELECTRICAL
QAMONTOR QA MONITOR
VISUAL/MECHANICAL
INSPECTION
. QC LOT ACCEPTANCE
BURN IN' 060, +8/ OHRS, 125°C. (ELECTRICAL HOT, COLD, ROOM,
BURN IN QA MO VIS/MECH. HERMETICITY)
PACK
SHIP

2-6
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THE CORPORATE RELIABILITY COMMITMENT

The Reliability plan is implemented when a design is turned into working silicon.
This plan includes qualification, monitor, failure anaysis and data collection.
All testing is done in accordance with the applicable methods of MIL-STD-883.

The Quailification program includes new device designs, process technologies,
package designs, and subcontractors.

The Monitor program is designed to carry out Saratoga’s commitment to
reliability. The levels of stress applied are defined in Method 5005, Group C
and D of MIL-STD-883. The following table shows these levels.

Failure analysis is performed

, as applicable, and all relevant data is fed

back into the system for product/process improvement.

GROUP C TEST METHOD CONDITION/COMMENTS
SUBGROUP 1
(a) Steady State Life Test 1005 184 hrs minimum at 150 °C
(b) End-Point Electrical Parameters As specified in the applicable device specification.
SUBGROUP 2
{a) Temperature Cycling 1010 lest Condition C, U cycle
(b) Constant Acceleration 2001 Test Condition E, Y1 orientation only.
(c) Seal 1014
(1) Fine Test Condition A or B, B perferred
(2) Gross Test Condition C.
(d) Visual Examination 1010 Visual criteria only
(e) End-Point Electrical As specified in the applicable device specification
GROUP D TEST METHOD CONDITION/COMMENTS
SUBGROUP 1
(a) Physical Dimensions 2016
SUBGROUP 2
(Q) Lead Integrity 2004 Test Condition B2 (Lead Fatigue). 15 units, 3 leads per unit
(b) Seal 1014 Not required for solder sealed packages
(1) Fine Test Condition A or B, B perferred.
(2) Gross Test Condition C.
SUBGROUP 3
(a) Thermal Shock 1011 Test Condition B, 15 cycles
(b) Temperature Cycling 1010 Test Condition C, 100 cycles.
(c) Moisture Resistance 1004
(d) Seal 1014 »
(1) Fine Test Condition A or B, B perferred.
(2) Gross Test Condition C.
(e) Visual Examination 1010 Visual criteria only.
(f) End-Point Electrical Parameters As specified in the applicable specification
SUBGROUP 4
(9) Mechanical Shock 2002 Test Condition B,
(b) Vibration, Variable Frequency 2007 Test Condition A
(c) Constant Acceleration 2001 Test Condition E, Y1 orientation only.
(d) Seal 1014
(1) Fine Test Condition A or B, B perferred.
(2) Gross Test Condition A.
(e) Visual Examination 1010 Visual criteria only.
(f) End-Point Electrica! Parameters As specified in the applicable device specification
SUBGROUP 5
(Q) Salt Atmosphere 1009 Test Condition A.
(b) Seal 1014 "
() Fine Test Condition A or B, B perferred
(2) Gross Test Condition C.
(c) Visual Examination 1009 Visual criteria only
SUBGROUP 6
(@) Internal Water Vapor Content 1018 5,000 ppm max. water content at 100 °C.
SUBGROUP 7
(a) Adhesion of Lead Finish 2025 Use 5 packages, pick 3 random leads per package
SUBGROUP 8
(Q) Lid Torque 2024 For Frit or Glass sealed packages only.

2-8
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- Semiconductor MILITARY PROGRAM

THE CORPORATE MILITARY COMMITMENT

The security of our nation today rests heavily on both the quaility of our
electronic technology and our commitment to achieving new levels of
performance. This has created an urgent need for defense electronics
systems to perform flawlessly under adverse conditions.

It is this challenge that Saratoga Semiconductor has accepted, impelling

the company to develop a portfolio of military products that meet the

high reliability and performance requirements of advanced programs

such as the Strategic Defense Initiative. The company sees a broad range
of applications for its military products, in areas such as digital signal process-
ing. Cf3 I, image processing, and other technologies critical to the electronic
battlefield.

Founded in 1985, Saratoga semiconductor has become an establish-
ed designer, manufacturer and marketer of high-performance BiCMOS
integrated circuits. The products are intended for customers who require
the fastest processing speeds . . . over the full temperature range . . . and
lowest power possible from today's state-of-the-art device technology.

Saratoga's corporate strategy is product innovation targeted at applico-
fions where these performance improvements have the greatest effect.

Saratoga is offering military versions of these products to selected defense
industry manufacturers. In addition, the company has a dedicated team
of personnel with expertise in defense electronics applications. This team
is ready to assist Saratoga customers in meeting their needs for military-
screened ICs.

Military grade devices supplied by Soro‘rogo are processed in accord-

ance with MIL-STD-883 Methods 5004 and 5005. The following flow details
our commitment to producing Class B military product.
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--‘ Semiconductor MILITARY PROGRAM

(CONTINUED)

SARATOGA MILITARY CLASS B PRODUCT FLOW

MIL-STD
883 QC/QA

PROCESSING TEST | ACTIVITY
METHOD

Customer Purchase Order is received and reviewed
by QC for specific P.O. requirements.

1) Customer P.O.

T PO.is éhi‘e_réd»imo Saratoga's computerized order-processing :
2) Order Entry & P.O. Review| system and reviewed in’ter%ally‘ QC Monitor
. : Wafers are fabricated in Saratoga's Class 10 cledﬁigém areq, QC Monitor/
3) Wafer Fabrication utilizing state-of-the-art processing equipment. Humidity, QA Audits

temperature and particulate contamination levels are
strictly controlled.

4) Wafer Sort Individual die are 100% pcrometﬁcoliy and functionally
Electrical Test tested to the detailed device specifications. Wafers are
ecincal les then cut and separated.
5) Assembly / Test Assembly/Test procedures follow: E/‘Ugﬁ% gn QC Monitor
S Die cfé dgégmbled GF\FIOO% visually iﬁspected to strict 2010
Internal Visual internal criteria.
o 100% of sealed products are subjected to thermal/mech- 1008
Stabilization Bake anical stress tests, including stabilization bake, temperature
cycle, and constant acceleration. These tests are design-
ed to screen out products that exhibit structural or mechan- 1010
Temperature Cycle ol weaknesses. -
Constant Acceleration 2001
X Products are 100% visually inspected for missing leads, i
Visual 100% broken packages, or lids off. QC Monitor
. 100% of the devices are electrically tested to Saratoga data C Monit
Pre Burn-In Electical sheet or customer specifications prior to burn-in. QC Monitor
Burn-in 100% of products are burned in for 160 hours at +125°C. 1015 QC Monitor
\ After burn-in, 100% of products are electrically tested to p
Post Burn-In Electrical Saratoga data sheet or customer specifications. QC Monitor
————————— . . — =
; The percent defective allowable (PDA) is calculated, "
PDA Calculation based on Method 5004, QC Monitor
: . Solder dip (for CERDIP packages) and lead finish steps :
Solder Dip Lead Finish are completed, QC Monitor
Fine and Gross Leak 100% of products are screened for hermeticity. 1014 QC Monitor
f il 100% of products are tested at hot, room and cold .
Final Electrical temperatures, based on Method 5004. QC Monitor
Qualification/Quality Electrical and visual/mechanical qualification and quality Based on )
Conformance conformance testing is performed. 203(5BG’°UD QC Monitor
External Visual i]nggé cotﬁ é):)ducts are subjected to an external visual 2009 QC Monitor
Qualification/ Die and package related qualification and quality Based on
Quality Conformance conformance testing is performed. EéO%)(SDGrOUD
Product is subjected to final QA inspection prior to shipment. .
0) %@pﬂg%gleoronce Certification of conformance is generated and provided. QC Monitor
7 Shipmen’r Products are shipped to Saratoga's customer.
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BiCMOS TIL SRAMS

Device Number Description Page Number
SSM2148 ...... 1K x 4 TTL SRAM with Common I/O and Power Down .....ccceoceeeene..... 3-4
SSM2149...... TK x 4 TTL SRAM with Common 1/O .o 3-4
SSM2150 ...... TK x 4 TTL SRAM with Separate 1/O .o 3-10
SSM6167....... 16K x 1T TTL SRAM with Common 1/O .o 3-12
SSMé6168...... 4K x 4 TTL SRAM with Common 1/O oo 3-18
SSMé6170...... 4K x 4 TTL SRAM with Common /O and Output Enable .................. 3-24
SSMé6171 ... 4K x 4 TTL SRAM with Separate 1/O and Transparent Wire ................. 3-30
SSMé6172 ...... 4K x 4 TTL SRAM with Separate 1/O oo 3-30
SSMé6116...... 2K x 8 TTL SRAM with Separate 1/O .o 3-36
SSM7161....... 16K x 4 TTL SRAM with Separate I/O and Transparent Wire .............. 3-42
SSM7162...... 16K x 4 TTL SRAM with Separate 1/O ..o 3-42
SSM6166 ...... 16K x 4 TTL SRAM with Common /O and Output Enable .................. 3-48
SSM7188........ 16K x 4 TTL SRAM with Common /O oo 3-54
SSM7198 ... 16K x 4 TTL SRAM with |/O, Output Enable and Dual CS .................. 3-60
SSM7164........ 8K x 8 TTL SRAM with COMMON 1/O.c..e 3-66
SSM7192 ... 16K x 4 TTL Synchronous SRAM with I/O and (Latched) Outputs ....... 3-72

SSM7193 ... 16K x 4 TTL Synchronous SRAM with I/O and Registered Outputs ....... 3-74
SSM7194 _____. 16K x 4 TTL Synchronous SRAM with I/O & Registered Outputs & OE .. 3-74
SSM7195 ....... 16K x 4 TTL Synchronous SRAM with I/O & (Latched) Outputs & OE ... 3-72
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Saratoga
Semit:ognductor

SSM2148/9

4K 1,024 Words by 4 Bits BiCMOS TIL Static RAM

FEATURES

¢ Fast Access Times
16/20/25ns Commercial Temperature
16/25/35ns Military Temperature

¢ Common Data Inputs & Outputs
« Full Military Temperature Range

DESCRIPTION

o Automatic Power Down
when Deselected (S5M2148)

» Industry Standard 20-Pin DIP & SOJ Packages
» SABIC BiCMOS Fabrication Technology

The SSM2148 and SSM2149 are high performance 4K Bi-
CMOS static RAMs organized 1024 words by 4 bits. These
devices are targeted for use in main, cache and buffer
memories, as well as writeable control store in mid-range
computers. They are also designed for use in communi-
cation, industrial and military equipment applications.

The high speed (15ns), low active power consumption
(50mA) and high output drive (16mA) of the SSM2148 and
SSM2149 when compared to equivalent CMOS TIL circuits
is achieved through utilization of Saratoga Semiconductor's
exclusive "Self-Aligned Bipolar CMOS" (SABIC) wafer fab-
rication technology. SABIC integrates bipolar and CMOS
in the same monolithic circuit thus providing an increase in
both performance and reliability.

Writing to the device occurs when both the Chip Select
(CS) and Write Enable (WE) inputs are low. Data on the
Input/Output pins (I/O1- 1/Qy is written into the memory
cell specified by the 10 bit address placed on the Address
Inputs (Ag- Ay ). With CS low, WE high and the Output
Enable input transferred to the Input/Output pins.

All inputs and outputs of the device are TTIL compatible
and operate from a single 5V supply. Fully static circuitry
is used and balanced read and write cycles are provided.

PIN CONFIGURATION FUNCTIONAL BLOCK DIAGRAM
" c I V R vee 1/01 1/02 1/03 1/04
= O o 1
:: E j 300 MIL :: ?1:: senscampAND € &
wde DIP wBe WRITE DRIVER | ——
Al [: 6 13 [ o2
X1 = R 12 3 vos
== K] n [ voa Ayg—plXo &
evo [0 e ao—afx, 2 Ve
o
Ar—Fpx2 oy CH AR
A =Pl Xy 8
As—pixs Q |€«—— cnp
PIN IDENTIFICATION f—afxe
Ag-Ag Address Inputs T
1/Oy -1/O4 Data Inputs/Outputs
cs Chip Select Input ::ECVOIDER:SM‘:R
WE Wirite Enable Inputs r
Vee Power Supply Pins T T T T
GND Ground Pin R R AR July 1988
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SSM2148/9-15

—, Saratoga SSM2148/9-20
=== Semiconductor SSM2148/9-25
SSM2148/9-35
TRUTH TABLE

MODE Cs WE 1/On POWER

Read L H DO ACTIVE

Write '0' L L L ACTIVE

Write 'T’ L L H ACTIVE
Disabled H X HIGH Z STANDBY (1)

H = High Voltage Level
L = Low Voltage Level

ABSOLUTE MAXIMUM RATINGS

X = Irrelevant
DO = Valid Data Out

X = Irrelevant(1) For SSM2148 only.

VALUE
RATING SYMBOL MIN MAX UNIT
Storage Temperature Tsie -65 +150 °C
Temperature Under Bias TA -65 +125 °C
Output Current (DC, Output High) lout 20 mA
Power Dissipation Po 250 mw o
Power Supply Voltage Vee -0.5 +7 \%

NOTE: permanent device damage may occur if Absolute Maximum Ratings are exceeded. Functional operation
should be restricted to the conditions as detailed in the operational sections of this data sheet.

SPECIFIED OPERATING CONDITIONS

VALUE
PARAMETER SYMBOL MIN MAX UNIT
Commercial Temperature Range Ta 0 +70 °C
MilitaaryTemperature Range Ta -55 +125 °C
Supply Voltage Vee +45 +55 v
Input High Voltage ViH 2 Vee \%
Input Low Voltage ViL -0.5 +0.8 \

NOTE: specified Operaating Conditions define those limits between which the functionality of the device is
guaranteed.

DC CHARACTERISTICS Ve = 5V +£10% over specified temperature range

SSM2148/9
SYMBOL PARAMETER TEST CONDITIONS | MIN MAX | UNIT
VoH Output High Voltage loy=-4mA; Vcc=min | 2.4 \Y
VoL Output Low Voltage loL=-16mA ; Vcc = min 0.4 ﬁ{k \V;
Vce = max _
Ix Input Leakage Current GND < Vin< Vee 10 +10 HA
loz Output Leakage Current g?\la \Q%X$§;$:ox 50 +50 | pA
l'os? QOutput Short Circuit Current Vee= max; Voyr= GND -150 mA
lee Operating Supply Current 8?1:;)\&0\;/)%% = max 10/25 | mMA

1 Duration of short circuit should not exceed 30 seconds. Not more than 1 output should
be shorted at one time.

3-5



SSM2148/9-15
—— SSM2148/9-20

TR Sicsductor SSM2148/9-25
N SSM2148/9-35
— AC CHARACTERISTICS B
READ CYCLE
© VAWE
B COM COM/MiL COM/MIL MiL
SSM2148/9-15| SSM2148/9-20 | SSM2148/9-25 | SSM2148/9-35
PARAMETER SYMBOL| MIN MAX | MIN MAX | MIN MAX | MIN MAX | UNIT
Read Cycle Time tre 156 20 25 35 ns
Address Access Time B t AA 15 2(7)7 V 25 | 35 ns
Chip Select Access Time t ACs 10 ‘L;) 7 20 25 ns
Output Hold from Address Change ton 3 3 3 3 ns
Chip Selection to Output in LOW Z tiz 3 3 | 3 3 ns
Chip Selection to Output in HIGH Z thz 12 15 20 25 ns
Chip Selection to Power Up Time t py? 0 0 0 0 ns
Chip Deselection to Power Down Time t pp? 10 15 7 20 25 ns

2 These parameters are sampled and not 100% tested.

READ CYCLE TIMING DIAGRAM NO. 1

WE is high for Read Cycle. CS is low, device is continuously selected.
All read Cycle timings are referenced from the last valid address to
the first transitioning address.

s X - X

'AA -
-t
DATA PUT PREVIOUS DATA VALID DATA VALID

READ CYCLE TIMING DIAGRAM NO. 2

WE = Vi, OE = VL . Transition is measured +500mV from steady state.
Address valid prior to CS transition low.

. 'RC »

&s \ /
\ /|
T PN Se——
a1,
HIGH IMPEDENCE

HIGH IMPEDENCE

DATA OUT OUTPUT DATA VALID

fe— tpp

V. SUPPLY CURRENT
'SB
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SSM2148/9-15

—_  Saratoga SSM2148/9-20
—-'-‘ Semiconductor SSM2148/9-25
SSM2148/9-35
WRITE CYCLE
VALUE
COM COM/MIL COM/MIL MIL
SSM2148/9-15| SSM2148/9-20) SSM2148/9-25 | SSM2148/9-35
SYMBOL| MIN MAX MIN MAX MIN MAX MIN MAX UNIT
Write Cycle Time twe 15 20 25 35 ns
Chip Selection to End of Write tew 15 20 25 35 ns
Address Valid to End of Write L 15 20 25 35 ns
Address Set-up Time Tas 0 0 0 0 ns
Write Pulse Width fwe 15 20 25 35 ns
Write Recovery Time twr 0 0 0 0 ns
Data Valid to End of Write tow 10 12 15 20 ns
Data Hold Time ton 0 0 0 0 ns
Write Enable to Output in HIGH Z twz? 6 8 10 15 ns
Output Active from End of Write fow? 0 0 0 0 ns

WRITE CYCLE TIMING DIAGRAM NO.1 (WE CONTROLLED)?

|-

ADDRESS

tow ——»
5E /£ /
t

r-— t,

tu

S_;IR \

tow —9 ton

DATA IN

DATA-IN
VALID

DATA OUT

DATA UNDEFINED

D —

/! HIGHIMPEDENCE [\

i

WRITE CYCLE TIMING DIAGRAM NO.2 (CS CONTROLLED) *

ADDRESS

twe

N 7/

DATA IN

>

fow -1,
DATA VALID

DATA OuT

DATA UNDEFINED

o ol -q [ to, ——

/ HIGH IMPEDENCE

3y cs goes high simultaneously with WE high, the output remains in a high impedence state. (§ or WE must be high during address transitions. All write
timings are referenced from the last valid address to the first transitioning address.  Transition is measured +500mV from steady state voltage
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SSM2148/9-15

~N.= Semiconductor SSM2148/9-25
— SSM2148/9-35
CAPACITANCE
PARAMETER SYMBOL TYP VALUE UNIT
input Pin Capacitance CIN 5 pF
Output Pin Capacitance Cour 7 pF
AC TEST CONDITIONS
OUTPUT 250Q 5v OUTPUT 250¢2 5V
4 Including scope and jig O— ‘l M O O I M O
Input Pulse Levels GND to 3.0V 30pF* 3 1690 SpF* 31690
Input Rise/Fall Times 5ns |
Input Timing Reference Levels 1.5V p p
Output Reference Level 1.5V L L
Output Load Figures 1 and 2 - =
Figure 1 Figure 2
PACKAGE DIMENSIONS
Db —m= INCHES
? boomomnooo PARAMETER | MIN MAX
E, A 015
{ B 016 020
o o e, C 008 012
£ b 890 910
L E .280 .300
L ‘ £ 255 265
I L a ¢ e .090 110
) F 170
A,
L 125 135
18 LEAD 300 MIL PLASTIC DUAL IN-LINE PACKAGE (DIP) s 060 .070
e 0° 16°
INCHES
’,* D —— & PARAMETER | MIN MAX
: C B 014 023
B .050 .065
‘Jel —’J “—51 }‘_E‘.‘ D - 920
L e | | E 300 320
Li F Ey 85 310
- E a ¢ el 090 110
T‘_,{ — le—s F .200
A, B L 125 200
18 LEAD 300 MIL CERAMIC DUAL IN-LINE PACKAGE (DIP) s .080
a 0° 16°
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SSM2148/9-15

_-.-. Saratoga SSM2148/9-20

L Semiconductor SSM2148/9-25
- SSM2148/9-35
ORDERING INFORMATION
TEMPERATURE RANGE
PART NUMBER SPEED PACKAGE MIN  MAX  UNIT
SSM2148-15PC 15ns 18-Pin Plastic DIP 0 +70 °C
SSM2148-20PC 20
SSM2148-25PC 25
SSM2148-15CC 15ns 18-Pin CERDIP
SSM2148-20CC 20
SSM2148-25CC 25
SSM2148-15CM 15ns 18-Pin CERDIP ] o
S5M2148-20CM 20 55 +125 C
SSM2148-25CM 25
SSM2148-35CM 35
SSM2149-15PC 15ns 18-Pin Plastic DIP o
SSM2149-20PC 20 0 +70 C
SSM2149-25PC 25
SSM2149-15CC 16ns 18-Pin CERDIP
S5M2149-20CC 20
SSM2149-25CC 25
SSM2149-15CM 16ns 18-Pin CERDIP R o
SSM2149-20CM 20 55 +125 C
SSM2149-25CM 25
SSM2149-35CM 35
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Saratoga
Semi'gognductor

SSM2150

4K 1,024 Words by 4 Bits BiICMOS TTL Static RAM

with Separate Data Inputs and Outputs

FEATURES

PRELIMINARY INFORMATION

o Fast Access Times
15/20/25/35ns max

« Separate Data Iinputs & Outputs
« Full Military 883C Level B.

DESCRIPTION

¢ Fully TTL I/0 Compatible
¢ Industry Standard 300 MIL DIP

¢ SABIC BiCMOS Fabrication Technology
High Performance - 15ns
High Output Drive - 16mA

Organized as 1,024 x 4 bits, the SSM2150 is a high-perform-
ance 4,096-bit TIL BICMOS static RAM.  This device is
targeted for use in the implementation of writeable
control store, cache memory and high speed lookup-
up table.

Separate data input and output buses improves per-
formance of the device by avoiding the need to multi-
plex common data /O. Outputs are tri-stated during

write, reset, deselect, or when output enable (OE) is
held HIGH, allowing for easy memory expansion. Reset

is initiated by selecting the devices (CS = LOW) and puls-
ing the reset (RS) input LOW. Within two memory cycles,
all memory cells are reset to zeros. Chip select must be

LOW for the device to reset. An active LOW write enable
input (WE) controls the writing/reading operation. When
(CS) and (WE) are LOW, data on DI to DI is written into

PIN CONFIGURATION
Ay N 2 [Jvee
Ad[] 2 23 []A2
As[] s 2[]A
A,[: 4 21 SAu
A ] s 30[3:‘"' n %
As[] s I mk
[XIm B 18 [ we
Dln[: 8 1A m k<
on[] e 16 [Jois
00, [} 10 15 [Joiz
oo, [ n 14 [ oo,
Gno ]2 13 [ oo,

the addressed memory location and the output
circuitry is preconditioned so that the write data is
present at the output at the completion of write cycle.
Reading is performed with the chip select (CS) input LOW,
and the write enable (WE) input HIGH, and the output en-
able (OE) LOW. The data stored in the addressed location
is read out on the four non-inverting output pins DOgto DO 3.
The outputs of the memory go to an active high imped-
ance state whenever chip select is HIGH, reset is LOW,
output enable is HIGH, or during the writing operation when
write enable is LOW.

All inputs are TTL compatible, the SSM2150 offers an output

drive of 16mA, which is twice that of conventional CMOS
designs.

FUNCTIONAL BLOCK DIAGRAM

Diy DI; DI, DIy

l

RS —» DOy
cs SENSE AMP AND 0o,
WE WRITE DRIVER po.
OF g 007
» DOy
Ay —Pp X, [
A > X 2 [ &——Vcc
‘ ) g MEMORY
Ao —p X2 > CELL ARRAY
Ay —pi Xy &
Ay —3pf X, 8 [ ¢——GND
I
A —3pfXxs O
x
Y DECODER / DRIVER
Yo Y1 Y2 Y3

T

As A7 Ag Ag

July 1988
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Saratoga
Semitcognductor

SSM6167

16K 16,384 Words by 1 Bits BICMOS TIL Static RAM

FEATURES

* Fast Access Times
20/25/35ns Commercial Temperature
25/35/45ns Military Temperature

¢ Common Data Inputs & Outputs
¢ Full Military 883C Level B Compliant

DESCRIPTION

« Industry Standard 20-Pin Package
« SABIC BiCMOS Fabrication Technology

The SSMé6167 is a high performance 16K BICMOS static
RAM organized 16,384 words by 1 bit. The device is tar-
geted for use in main, cache and buffer memories, as
well as writeable control store in mid-range computers.
It is also designed for use in communication, industrial
and military equipment applications.

The high speed (20ns), low active power consumption
(60mA) and high output drive (16mA) of the SSM6167
when compared to equivalent CMOS TIL circuits is
achieved through utilization of Saratoga Semiconductor's
exclusive "Self-Aligned Bipolar CMOS" (SABIC) wafer fab-
rication technology. SABIC integrates bipolar and CMOS
in the same monolithic circuit thus providing an increase in
both performance and reliability.

Writing fo the device occurs when both the Chip Select
(CS) and Write Enable (WE) inputs are low. Data on

the Data Input (D) is written into the memory cell

specified by the 14 bit address placed on the Address
Inputs (Ag- A,3). With CS low, WE high, the content of the
addressed memory cell is transferred to Data Output

(DO).

All inputs and outputs of the device are TIL compatible
and operate from a single 5V supply. Fully static circuitry
is used and balanced read and write cycles are provided.

PIN CONFIGURATION FUNCTIONAL BLOCK DIAGRAM
XY=} N~ 20 [ Vee o
NN = £} 19 gku l
A2 Ij 3 18 :lAu
A 300 MIL . —_—
vE= MG = S T3] USRS e
as [ 15 [ JAe
As [} 14 [JAs
oo [} [E) mEY A, —>x0
wi[]e 12 []o A —pix; 5 |l €—vee
eno [0 nrjes Ao —p1x2 § MEMORY
A—alx, = CELL ARRAY
[=}
Ay —Ppixs O
(3] l—
PIN IDENTIFICATION ru—sfes
Ao-Ans Address Inputs Ao
Dl Data Inputs |
99 Data Outputs Y DECODER / DRIVER
ES__ Chip Select Inpuf Yo Y1 Y2 Y3 Y4 Y5 Yg
WE Write Enable Inputs WYY
Vee Power Supply Pins T T T T T T T
GND Ground Pin A A7 As A Ko hs Ao July 1988
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SSM6167-20

T Samicone SSM6167-25
Semiconductor
N SSM6167-35
SSM6167-45

TRUTH TABLE
MODE Cs WE DI DO POWER
Read L H X DO ] ACTIVE
Write '0' L L L HIGH Z ACTIVE
Write 1’ L I: ] ﬁ?f HIGH Z ACTIVE
Disabled H X X HIGH Z STANDBY
H = High Voltage Level X = Irrelevant
L = Low Voltage Level DO = Valid Data Out

ABSOLUTE MAXIMUM RATINGS B

VALUE

RATING SYMBOL MIN MAX UNIT
Storage Temperature Tsie -65 +150 °C
Temperature Under Bias Ta -65 +125 °C
Output Current (DC, Output High) lout 20 mA
Power Dissipation Pp 1.0 W
Power Supply Voltage VQC -0.5 +7 \i -

SPECIFIED OPERATING CONDITIONS

NOTE: permanent device damage may occur if Absolute Maximum Ratings are exceeded. Functional operation
should be restricted to the conditions as detailed in the operational sections of this data sheet.

VALUE
PARAMETER SYMBOL MIN MAX UNIT
Commercial Temperature Range TA 0 +70 °C
MilitaaryTemperature Range Ta -55 +125 °C
Supply Voltage Vee +4.5 ) +5.5 \%
Input High Voltage ViH 2 Vee \
Input Low Voltage ViL -0.5 +0.8 \

NOTE: specified Operaating Conditions define those limits between which the functionality of the device is

guaranteed.

DC CHARACTERISTICS V¢ =5V +10% over specified temperature range

SSM6167

SYMBOL PARAMETER TEST CONDITIONS | MIN MAX | UNIT

VoH Output High Voltage B lop=-4mA; Vcc=min | 2.4 o J -

VoL Output Low Voltage loL=-16mA ; Vcc = min| 0-47 r,,_X‘ B
Vee = max _ ;

Ix Input Leakage Current - GND < Vin< Ve 10 +10 LA
CS = Vi ; Vee= max )

loz Output Leakage Current GND < \byr< Vee 50 +50 WA

I ost Output Short Circuit Current Vee= max; Voyr= GND -150 | mMA

~ (TS=V|L;Vcc=mOx
lce Operating Supply Current Sutput Open 60 mA

' Duration of short circuit should not exceed 30 seconds. Not more than 1 output should

be shorted at one time.
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- SSMé6167-20
SSMé6167-25

S eanductor SSM6167-35
~ SSM6167-45
AC CHARACTERISTICS
READ CYCLE
S - - - VALUE
COM COM/MIL COM/MIL MIL
SSM6167-20 SSM6167-25 SSM6167-35 SSM6167-45
PARAMETER SYMBOL| MIN MAX MIN MAX MIN MAX MIN MAX UNIT
Read Cycle Time tre 20 25 35 45 ns
Address Access Time N tan 20 25 ) 35 45 ns
Chnp Select Amc.cess Time - t ACs 15 20 25 30 ns
(Sufpuf Hold from Address Change toH 3 3 3 3 ns
Er;;) Selection to Output in LOW Z ty 3 3 3 3 ns
Chip Selection to Output in HIGH Z thz 15 20 25 30 ns
Chip Selection to Power Up‘{ibr;e 1 pu? 0 o 0 - | 70 0 ns
Chip Deselection to Power Down Time tpp? 15 2(? . 25 30 ns

2 These parameters are sampled and not 100% tested.

READ CYCLE TIMING DIAGRAM NO. 1

WE is high for Read Cycle. CS s low, device is continuously selected.
All read Cycle timings are referenced from the last valid address to
the first transitioning address.

- .

s T X

'AA {
-t
DATA PUT PREVIOUS DATA VALID DATA VALID

READ CYCLE TIMING DIAGRAM NO. 2

WE = Vi, OF =V, . Transition is measured +500mV from steady state.
Address valid prior to CS transition low.

toe ————
o N 7
- ' o
ACS la— t
e te e
HIGH IMPEDENCE HIGH IMPEDENCE
DATA OUT OUTPUT DATA VALID
toy
I fa— tpp
CC e = = - - - -
Ve SUPPLY CURRENT

Iss
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SSM6167-20

—h SSM6167-25
4—- wga
—Ny Semiconductor SSM6167-35
g SSMé6167-45
WRITE CYCLE
VALUE
COM COM/MIL COM/MIL MIL
SSM6167-20 SSM6167-25 SSM6167-35 SSM6167-45
SYMBOL| MIN MAX MIN MAX MIN MAX MIN MAX UNIT
Write Cycle Time twe 20 25 35 45 ns
Chip Selection to End of Write tew 20 25 /B 45 ns
Address Valid to End of Write 20 25 35 | 4 ns
Address Set-up Time 0 0 ] 0 0 ns
Write Pulse Width 20 25 35 45 ns
Write Recovery Time 2 0 0 0 ns
Data Valid to End of Write fow 12 15 20 25 ns
Data Hold Time 0 0 0 0 ns
Write Enable to Output in HIGH Z 2 8 10 15 20 ns
Output Active from End of Write tow? 0 0 0 0 ns

WRITE CYCLE TIMING DIAGRAM NO.1 (WE CONTROLLED)?

ADDRESS

T

tew >

4

p—————
14—1,\9—--1

taw

g

Sk

\

— tup —

T —|
WR

—

DATA IN

fow —= ton
DATA-IN
VALID

DATA OuT

DATA UNDEFINED

tw: C—q

WRITE CYCLE TIMING DIAGRAM NO.2 (CS CONTROLLED)

r—t,, —»|
N

/! HIGH IMPEDENCE

ADDRESS

X

b

*fASV tow —————]
7Z
taw - tun ——]
f— t,, —
\’i 7/

C

DATA IN

—  tow
’ DATA VALID

X

DATA OUT

DATA UNDEFINED

- by, 1

- t,, ——

_/

HIGH IMPEDENCE

3y Cs goes high simultaneously with WE high, the output remains in a high impedence state. CS or WE must be high during address transitions. All write

timings are referenced from the last valid address to the first transitioning address. Transition is measured +500m

3-15
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SSMé6167-20

—= SSM6167-25
—MR Semiconductor SSM6167-35
o SSM6167-45
CAPACITANCE - i ) ,
PARAMETER SYMBOL TYP VALUE UNIT
Input Pin Capacitance CiN 5 pF
Output Pin Capacitance Cour 7 pF
AC TEST CONDITIONS
ouTPUT 2500 5V ouTPUT 2500 sV
O a AvA' O O &- M O
4 Including scope and jig l l
- — 30pF* 3 169Q SpF* 3169
Input Pulse Levels GND to 3.0V | I
Input Rise/Fall Times 5ns s s
Input Timing Reference Levels 1.5V i
Output Reference Level 1.5V = =
Output Load Figures 1 and 2
Figure 1 Figure 2
PACKAGE DIMENSIONS -
INCHES
R AT— PARAMETER] MIN _ MAX
Aooooorcioer Al 015 060
E, < B 014 023
{ B 038 065
e o s, ¢ |08 o5
}.» E _.i D 1.060
r E 290 .320
‘ F E; 220 310
' a ¢ e 050 110
—{f— s _F 200
4 L 125 200
20 LEAD 300 MIL CERAMIC DUAL IN-LINE PACKAGE (DIP) S .080
a 0° 15°
ORDERING INFORMATION
TEMPERATURE RANGE
PART NUMBER SPEED PACKAGE MIN MAX UNIT
SSM6167-20CC 20ns 20-Pin CERDIP 0 +70 °C
SSM6167-25CC 25ns
SSM6167-35CC 35ns
SSM6167-256CM 25ns 20-Pin CERDIP -65 +125 °C
SSM6167-35CM 35ns
SSM6167-45CM 45ns
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Saratoga
Semitcognductor

SSM6168

16K 4,096 Words by 4 Bits BICMOS TIL Static RAM

FEATURES

o Fast Access Times
20/25/35ns Commercial Temperature
25/35/45ns Military Temperature

e« Common Data Inputs & Outputs
« Full Military Temperature Range

DESCRIPTION

The SSM6168 is a high performance 16K BICMOS static
RAM organized 4096 words by 4 bits. The device is tar-
geted for use in main, cache and buffer memories, as
well as writeable control store in mid-range computers.
It is also designed for use in communication, industrial
and military equipment applications.

The high speed (20ns), low active power consumption
(90mA) and high output drive (16mA) of the SSM6168
when compared to equivalent CMOS TIL circuits is
achieved through utilization of Saratoga Semiconductor's
exclusive "Self-Aligned Bipolar CMOS" (SABIC) wafer fab-
rication technology. SABIC integrates bipolar and CMOS
in the same monoalithic circuit thus providing an increase in
both performance and reliability. ’

¢ Industry Standard 20-Pin DIP & SOJ Packages
» SABiIC BiCMOS Fabrication Technology

Writing to the device occurs when both the Chip Select
(CS) and Write Enable (WE) inputs are low. Data on the
Input/Output pins (1/O1- 1/04 is written into the memory
cell specified by the 12 bit address placed on the Address
Inputs (Ag- Ayp). With CS low, WE high and the Output
Enable input transferred to the Input/Output pins.

All inputs and outputs of the device are TTL compatible
and operate from a single 5V supply. Fully static circuitry
is used and balanced read and write cycles are provided.

PIN CONFIGURATION FUNCTIONAL BLOCK DIAGRAM
N E‘Mb . 1/01 1/02 1/03 1/04
= FO o IRy
:: E : 300 ML :: g:? SENSE AMP AND < c:s
DIP WRITE DRIVER l— W
As[]s Ss%? 16 [J 40
Y= I 15 ] voa
Aaw[] u [ vos
An]e 13 [ vo2 As —FPXo &
s O 12 ] vor As — X1 2 [ ——vcc
ow v "pw AU I I 38
Ko —px4 § l€«— cno
Ay —pdxs A
PIN IDENTIFICATION N
Ag-An Address Inputs [
/Oy -1/O4 Data Inputs/Outputs
cs Chip Select Input t:iffm::/?:'v:k
WE Write Enable Inputs I
Vee Power Supply Pins T T T T T
GND Ground Pin s A7 Ao A An July 1988
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— SSMé6168-20

——mmmw Saraloga SSM6168-25
miconductor
= SSM6168-35
SSM6168-45
TRUTH TABLE
MODE Cs WE 1/On POWER
Read L H DO ACTIVE
Write '0' L L L ACTIVE
Write 1" L L H ACTIVE
Disabled H X HIGH Z STANDBY
H = High Voltage Level X = Irelevant
L = Low Voltage Level DO = Vaiid Data Out
ABSOLUTE MAXIMUM RATINGS
VALUE
RATING SYMBOL MIN MAX UNIT
Storage Temperature Tsie -65 +150 °C
Temperature Under Bias TA -65 +125 °C
Output Current (DC, Output High) lout 20 mA
Power Dissipation Po 10 w
Power Supply Voltage Vee -0.5 +7 \%

NOTE: permanent device damage may occur if Absolute Maximum Ratings are exceeded. Functional operation
should be restricted to the conditions as detailed in the operational sections of this data sheet

SPECIFIED OPERATING CONDITIONS

VALUE
PARAMETER SYMBOL MIN MAX UNIT
Commercial Temperature Range TA 0 +70 °C
MilitaaryTemperature Range TA -55 +125 °C
Supply Voltage Vcee +4.5 +5.5 \%
Input High Voltage ViH 2 Vce \
Input Low Voltage ViL -0.5 +0.8 \%
NOTE: Specified Operaating Conditions define those limits between which the functionality of the device is
guaranteed
DC CHARACTERISTICS vcc =5V +10% over specified temperature range
SSM6168
SYMBOL PARAMETER TEST CONDITIONS MIN MAX | UNIT
VoH Output High Voltage lony=-4mA; Vcc=min | 2.4 \
Vou Output Low Voltage lot=-16mMA ; Vcc = min 04 \Y;
Vce = max -
I Input Leakage Curre(\'rﬁ  GND<VinsVec 10 +10 | pA
CS=VH: Vee=
Loz Output Leakage Current 8?\@ SIH\bu$g Vg::ox 50 450 | pA
I ost Output Short Circuit Current Vee= max; Vgr= GND -180 mA
) CS=Vi: Vee =
lee Operating Supply Current Sut pu#LO pCe% max 9 | mA

1 Duration of short circuit should not exceed 30 seconds. Not more than 1 output should
be shorted at one time.
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SSMé6168-20
—_ SSM6168-25

TR SmicSaductor SSM6168-35
N SSM6168-45
: —  AC CHARACTERISTICS —
READ CYCLE
o 7 B VALUE
COM COM/MIL COM/MIL MIL
SSM6168-20 SSM6168-25 SSM6168-35 SSM6168-45
PARAMETER SYMBOL| MIN MAX | MIN MAX | MIN MAX | MIN MAX | UNIT
Read Cycle Time tre 20 25 35 45 ns
Address Access Time a t AA | 20 25 35” 45 ns
Chip Select Access Time tacs 15 20 N 25 30 ns
Output Hold from Address Change ton 3 3 o 3 3 ns
Chip Selection to Output in LOW Z ty 3 | 3 3 3 ns
Chip Selection to Output in HIGH Z thz 15 20 25 30 ns
Chip Selection to Power Up Timew - fWF;UE B 0 0 0 0 ns
Chip Deselection to Power Down Time tpp2 a 15 ”20 o 25 30 ns

2 These parameters are sampled and not 100% tested

READ CYCLE TIMING DIAGRAM NO. 1

WE is high for Read Cycle. CSis low, device is continuously selected.
All read Cycle timings are referenced from the last valid address to
the first transitioning address.

'R(I
ADDRESS >< X
taa .y
———————— 1o,
DATA PUT PREVIOUS DATA VALID * X XW DATA VALID

READ CYCLE TIMING DIAGRAM NO. 2

WE = ViH ,OF = VL . Transition is measured +500mV from steady state.
Address valid prior to CS transition low.

tpe —————»
e N 7
tacs Sty
-t
HIGH IMPEDENCE HIGH IMPEDENCE
DATA OUT >< OUTPUT DATA VALID
try
fa— tpp

V. SUPPLY CURRENT
ISB
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SSM6168-20

pr— P SSM6168-25
— = Semiconductor SSM6168-35
SSM6168-45
WRITE CYCLE
VALUE
COM COM/MIL COM/MIL MIL
SSM6168-20 SSM6168-25 SSM6168-35 SSM6168-45
SYMBOL| MIN MAX MIN MAX MIN MAX MIN MAX | UNIT
Write Cycle Time twe 20 25 35 45 ns
Chip Selection to End of Write tew 20 25 35 45 ns
Address Valid to End of Write taw 20 25 35 45 ns
Address Set-up Time tas 0 0 0 0 ns
Write Pulse Width twe 20 25 35 45 ns
Write Recovery Time twr 0 0 0 1 o ns
Data Valid to End of Write tow | 120 5 20 | 25 | ns
Data Hold Time ton 0 0 0 0 ns
Write Enable to Output in HIGH Z twz? 8 10 15 20 ns
Output Active from End of Write tow?| 0 0 0 0 ns
WRITE CYCLE TIMING DIAGRAM NO.1 (WE CONTROLLED) 3
C— e -
ADDRESS X X
tew ——————»
cs { //
et T Tt ™
- 1,5 twe —®
WE _;1‘ xr— /
tow —9 to-
DATA IN DATAN %
tw r—tow
DATA OUT DATA UNDEFINED ‘—q "1/_-_

/!

WRITE CYCLE TIMING DIAGRAM NO.2 (CS CONTROLLED) ®

HIGH IMPEDENCE

N

ADDRESS

)

fow —

DATA IN

DATA VALID

X

DATA OuT

DATA UNDEFINED

et ‘q

[ toy —

v

HIGH IMPEDENCE

31t Cs goes high simultaneously with WE high, the output remains in a high impedence state. CS or WE must be high during address transitions. All write
timings are referenced from the last valid address to the first transitioning address. Transition is measured +500mV from steady state voltage
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SSM6168-20

e SSM6168-35
~B e Semiconductor
- SSM6168-45
CAPACITANCE B - o
PARAMETER SYMBOL TYP VALUE UNIT
Input Pin Capacitance CIN 5 pF
Output Pin Capacitance Cour 7 pF
AC TEST CONDITIONS - - _
OUTPUT 2500 5v OUTPUT 25042 5v
* Including scope and jig O l M- O O—e M O
Input Pulse Levels GND to 3.0V 30pF* $ 1690 5pF* 31690
Input Rise/Fall Times 5ns I
Input Timing Reference Levels 1.5V p p
Output Reference Level 1.5V L L
Output Load Figures 1 and 2 - -
N Figure 1 Figure 2
PACKAGE DIMENSIONS B
INCHES
D —» PARAMETER| MIN  MAX
E, ( B 016  .020
l B 045 065
N . B, C 008 012
‘ ' D 1.023  1.033
o . f‘- —-1 E 280 300
N E 245 256
! L @ ¢ e 09 110
f —ff— s F 170
A, 8 L 125 135
20 LEAD 300 MIL PLASTIC DUAL IN-LINE PACKAGE (DIP) > '%io '?;?
- INCHES
. o . PARAMETER| MIN  MAX
E, C B 014 023
' B 038 065
e B D 1.060
la— E :
L ! ‘.1 E 290 320
i j‘ E) 220 310
L —lle—c el 09 110
f f _.H‘_ s F 200
A, B L 125 200
20 LEAD 300 MIL SIDEBRAZE DUAL IN-LINE PACKAGE (DIP) s .080
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- SSM6168-20
SSM6168-25

B e Semiconductor SSM6168-35
— SSM6168-45
PACKAGE DIMENSIONS (CONTINUED)
o INCHES
Lo0nnnnoni T PARAMETER| MIN _ MAX
I A 028 03
E E, B 014 019
l l B 045 055
ODoOooong D 500 510
E 335 347
Es 202 299
B B 2 s x 45°
Sk B e i el E> 202 272
; :
T -
b o i Ny aaos L 120 140
A 2 s 010 016
20 LEAD MOLDED SOJ “ 031 042
ORDERING INFORMATION
TEMPERATURE RANGE
PART NUMBER SPEED PACKAGE MIN MAX  UNIT
ggmg}gg-gggg ggns 20-Pin Plastic DIP 0 +70 °C
- ns
SSM6168-35PC 35ns -
SSM6168-20EC 20ns 20-Pin SOJ
SSM6168-25EC 25ns
SSM6168-35EC 35ns
ggmg}gg-gggg %ggg 20-Pin Sidebraze DIP
SSM6168-355C 35ns S ’ B )
ggmg}gg-%ggm gggg 20-Pin Sidebraze DIP -55 +125 °C
SSM6168-455M 45ns B
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- Saratoga

Semiconductor

SSM6170

16K 4,096 Words b

4 Bits BICMOS TTL Static RAM

with Output Enable

FEATURES
o Fast Access Times
20/25/35ns Commercial Temperature
25/35/45ns Military Temperature

e Common Data Inputs & Outputs
« Full Military 883C Level B Compliant

DESCRIPTION

The SSMé6170 is a high performance 16K BICMOS static
RAM organized 4096 words by 4 bits. The device is tar-
geted for use in main, cache and buffer memories, as
well as writeable control store in mid-range computers.
It is also designed for use in communication, industrial
and military equipment applications.

The high speed (20ns), low active power consumption
(90mA) and high output drive (16mA) of the SSM6170
when compared to equivalent CMOS TIL circuits is
achieved through utilization of Saratoga Semiconductor's
exclusive "Self-Aligned Bipolar CMOS" (SABIC) wafer fab-
rication technology. SABIC integrates bipolar and CMOS
in the same monolithic circuit thus providing an increase in
both performance and reliability.

PIN CONFIGURATION
Ay N 2[7ve
As 2 21 [JAs
Yy 2 []A2
¥2m I mEY
As[}] s aoomL 18 [JAc
Ao [ e s?)‘(P; 17 [Ne
a0 7 soJ 16 [Jvos
A 15 [os
3= K 14 [Jo2
OF E 10 13 oy
oo [ 2 [ we
PIN IDENTIFICATION
Ag-An Address Inputs
/01 -1/O4 Data Inputs/Outputs
cs Chip Select Input
WE Wirite Enable Inputs
OE Output Enable Input
Vee Power Supply Pins
GND Ground Pin
NC No Connection

¢ Industry Standard Packages
24-Pin DIP
24-Pin SOJ
24-Pin SOG

e Output Enable

¢ SABIC BiCMOS Fabrication Technology

Writing to the device occurs when both the Chip Select
(CS) and Write Enable (WE) inputs are low. Data on the
Input/Output pins (I/O,- /O, is written into the memory
cell specified by the 12 bit address placed on the Address
Inputs (Ag- Ayy). With CS low, WE high and the Output
Enable input fransferred to the Input/Output pins.

All inputs and outputs of the device are TTL compatible

and operate from a single 5V supply. Fully static circuitry
is used and balanced read and write cycles are provided.

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

!

OF —| SENSE AMP AND
= f&——2cs
Wi — WRITE DRIVER
A; —Pf X0 o~
As—px1 5 [ —vcc
3
As—pIx2 O MEMORY
'S »{x, E CELL ARRAY
Ao —pxe O l€«—— Gno
A —3fxs &
A —lx, X
Y DECODER / DRIVER
Yo Y1 Y2 Y3 Y4
Ag A7 A9 Ay Ap
July 1988
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SSMé6170-20

——mmmw Saratoga SSMé170-25
miconductor
N =5 SSMé6170-35
SSM6170-45

TRUTH TABLE
MODE Cs WE OF 1/On POWER
Read L H L DO ACTIVE
Write ‘0 L L X L ACIVE
Write '1' L L X H ACTIVE
Output Disabled L _H H HIGH Z AQEIE -
Disabled H X X ~ HieHz STANDBY )
H = High Voltage Level X = Irrelevant
L = Low Voltage Level DO = Valid Data Out

ABSOLUTE MAXIMUM RATINGS |

VALUE

RATING SYMBOL MIN MAX UNIT
Storage Temperature ) Tste -65 +150 °C
Temperature Under Bias o Ta -65 +125 °C
Output Current (DC, Output High) lout 20 mA
Power Dissipation - Pop i 1.0 W
Power Supply Voltage Vee 1 -0.5 +7U” \%

NOTE: permanent device damage may occur if Absolute Maximum Ratings are exceeded. Functional operation
should be restricted to the conditions as detailed in the operational sections of this data sheet.

SPECIFIED OPERATING CONDITIONS

VALUE
PARAMETER SYMBOL MIN MAX UNIT
Commercial Temperature Ta 0 +70 °C
MilitaaryTemperature Range Ta -55 +125 °C
Supply Voltage - Vec +4.5 +5.5 \%
Input High Voltage Vi 2 Vce \Y
Input Low Voltage ViL -0.5 +0.8 \%

NOTE: specified Operaating Conditions defirie those limits between which the functiondlity of the device is

guaranteed.

DC CHARACTERISTICS Vcc =5V +10% over specified temperature range

SSM6170

SYMBOL PARAMETER TEST CONDITIONS MIN MAX UNIT
Vou Output High Voltage | gy=-4mA; Vcc = min 24 \%
VoL Output Low Voltage  lo=-16mA ; Vcc = min 0.4 \Y;
| Input Leakage V. =maxcc .

X an-em 9 GND < Vin< Vee 10 /7+?0 ] nA B
I Output Leakage CS = VH; Vec= max )

o Current GND < Vpyr< Vee 50 +50 HA
log ! Output Short Circuit V= max; V_ = GND _ mA
oS Current CcC ouT 150
lee Operating Supply CS=ViL: Vee= max 9

Current Output Open 0 mA

1Duration of short circuit should not exceed 30 seconds. Not more than 1 output should
be shorted at one time.
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SSM6170-20
— SSMé6170-25

]
—m ' Semiconductor SSM6170-35
SSM6170-45
AC CHARACTERISTICS
READ CYCLE
e T VAIE
COM - COM/MIL COM/MIL MIL
SSM6170-20 | SSM6170-25 SSM6170-35 |  SSM6170-45

PARAMETER SYMBOL MIN MAX MIN MAX MIN MAX MIN MAX UNIT
Read Cycle Time tre 20 25 35 45 ns
Address Access Time - t‘;;_— 20 " 25 35 45 ns
Ehip Select Access Time t acs o >175 20 n 25 30 ns
Output Hold from Address Chongej:_ 7 toH 3 3 N N 3 - 3 ns
Chip Selection to Output in Low Z tizs 3 3 3 3 ns
Chip Selection to Output in High Z thz® 15 20 | 55 30 ns
Output Enable to Output Vézlid toe 15 18 20 25 ns
Output Enable to Output in Low Z t oz 0 0 ) O 0 ns
Output Disable to Output in High Z b‘r OHZ 12 15 20 25 ns
Chip Selection to Power Up Time t py? 0 RE Oﬁ 7 7 0 0 ns
Chip Deselection to Power Down Time tpp? 15 20 é5 30 ns

2 These parameters are sampled and not 100% tested.

READ CYCLE TIMING DIAGRAM NO. 1

WE =V}, CS = V. Transition is measured +500mV from steady state.

- tre >
ADDRESSES >( ><
- tan b ton
- b ——
OF \
- torz

'
HIGH IMPEDENCE
< OuTPUT DATA> —

READ CYCLE TIMING DIAGRAM NO. 2

WE = VIH . OE = Vi . Transition is measured +500mV from steady state.
Address valid prior to CS transition low.

- tre
o i i
- t
ACS t
Lt re— Ty
HIGH IMPEDENCE HIGH IMPEDENCE
DATA OUT OUTPUT DATA VALID
thy

V¢ SUPPLY CURRENT
lSB
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SSM6170-20
SSM6170-25
SSM6170-35
SSMé170-45

WRITE CYCLE

VALUE
COM COM/MIL COM/MIL MIL
SSMé6170-20 SSM6170-25 SSMé6170-35 SSMé6170-45
SYMBOL MIN MAX MIN MAX | MIN MAX MIN MAX UNIT

Write Cycle Time twe 20 25 35 45 ns
Chip Selection to End of Write tew 20 25 35 45 ns
Address Valid to End of Write o taw o 20 i 25 35 45 ns
Address Set-up Time tas 0 0 0 - 0 | ns
Write Pulse Width twe 20 25 35 45 ns
Write Recovery Time twe 0 o 0 0O | ns
Data Valid to End of Write tow 12 15 20 25 | ns
Data Hold Time tou 0 0 0 0 ns
Write Enable to Output in HIGH Z tw 8 10 15 20 ns
Output Active from End of Write tow? 0 0 0 0 ns
WRITE CYCLE TIMING DIAGRAM NO.1 (WE CONTROLLED) 3

L tuc >

ADDRESS ><
tew —»
- taw tur ™
lt— 5 —>‘ f— t,. —
We \ ;.
\k % ton
DATA IN DCLALI-IIJN ‘%
tua

DATA OUT

DATA UNDEFINED

-t —>|

/' HIGH IMPEDENCE

WRITE CYCLE TIMING DIAGRAM NO.2 (CS CONTROLLED) *

N

ADDRESS ‘>< ) C
-t { tou —_—
B i I
cs
™ - Foe =1
— t,, —
WE \\ ]/
< fow o il g
DATAIN * DATA VALID %
e 1, -P\j r—— ton —
DATA OUT DATA UNDEFINED A HIGH IMPEDENCE

3t cs goes high simultaneously with WE high, the output remains in a high impedence state. & or WE must be high during address transitions. All write
timings are referenced from the last valid address to the first transitioning address. Transition is measured +500mV from steady state voltage.
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SSM6170-20
—_ SSM6170-25

~E_= Semiconductor SSMé6170-35
e SSMé6170-45
CAPACITANCE , , R
PARAMETER SYMBOL TYP VALUE UNIT
Input Pin Capacitance CIN 5 pF
Output Pin Capacitance Cour 7 pF
AC TEST CONDITIONS -
outpuT 2500 5V outpPuT 2500 5V
4 Including scope and jig pN——O O- ‘[ M O
Input Pulse Levels GND to 3.0V 30pF* 2 1690 spFt 21690
Input Rise/Fall Times 5ns
Input Timing Reference Levels 1.5V b b
Output Reference Level 1.5V 1 1
Output Load Figures 1 and 2 = =
N Figure 1 Figure 2
PACKAGE DIMENSIONS - N
INCHES
D - PARAMETER| MIN  MAX
E, d B 016 020
B1 .045 .055
| o s | o e s § e ) ) o
_iT._ | s, c 008 012

D 1.145  1.155

}F

t iL :E 280  .300

E 250 270

J_r L a ¢ e 090 110

T _.L}-— s 170
Al

)

F

L 125 135

22 LEAD 300 MIL PLASTIC DUAL IN-LINE PACKAGE (DIP) s 070 080
a o 5

- . = INCHES

e et | PARAMETER| MIN  MAX

— d Al 015 060

- | B 77_7‘014 .023

L -E'T'Tm L=1=] B1 .038 .065

—>le, —l s, C 008 015

™ D 1.085 1115

L IF E 290 310
i c Ey .285 305
__‘ s e .090 110

I F 232
L 125 200
22 LEAD 300 MIL SIDEBRAZE DUAL IN-LINE PACKAGE (DIP) s 100
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SSM6170-20

=B e Semiconductor SSMé6170-35
C— SSM6170-45
PACKAGE DIMENSIONS (CONTINUED)
nnnoonnonnn INCHES
— PARAMETER| MIN  MAX
] Al 006 010
[ B 014 019
o B B) 045 055
/UUUUUULIUUUUM D 602 612
, SEATING PLANE E .400 416
PIN 1 ——1 F— s
Ei 292 299
' ® ’ b 45° CHAMF F 090 094
v ¥ PIN#11.D. ~
I L 030 040
F s 026 032
NHHHAHH] {HHH] P+ v
o e 1 st
By B E
24 LEAD MOLDED SOG
noooooononno. . INCHES
T PARAMETER| MIN MAX
e, Al 028 036
l l B 014 019
B 045 055
goooooooooog. ]
D 602 612
j B> [ B—r{je— —ﬁ’-fsxw E 335 347
P w 1? £y 292 299
L
' \ i ~ Eo 262 272
D t € RADIUS E 090 094
A E2
' L 120 140
24 LEAD MOLDED SOJ s 010 016
ORDERING INFORMATION a 031 .042
TEMPERATURE RANGE
PART NUMBER SPEED PACKAGE MIN MAX  UNIT
SSM6170-20PC 20ns 22-Pin Plastic DIP 0 +70 °C
SSM6170-25PC 25ns
S5M6170-35PC 35ns
SSM6170-20DC 20ns 22-Pin Plastic SOG
SSM6170-25DC 25ns
SSM6170-35DC 35ns
SSM6170-20EC 20ns 22-Pin Plastic SOJ
S5M6170-25EC 25ns
SSM6170-35EC 35ns
S5M6170-205C 20ns s
SSM6170-255C 25ns 22-Pin Sidebraze DIP
SSM6170-355C 35ns
SSM6170-255M 25ns 22-Pin Sidebraze DIP ] o
3SM6170-355M 38ns n Siaebraze %5 ¥12% C
QQNATT7N-ARQNA ARne
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Saratoga
Semi?gnductor

SSM6171/2

16K 4,096 Words by 4 Bits BICMOS TIL Static RAM

with Separate Data Inputs and Outputs

FEATURES

¢ Fast Access Times
20/25/35ns Commercial Temperature
25/35/45ns Military Temperature

+ Separate Data Inputs & Outputs

 Full Military 883C Level B Compliant

 Industry Standard Packages
24-Pin DIP
24-Pin SOJ
24-Pin SOG

» SABIC BiCMOS Fabrication Technology

DESCRIPTION

The SSM6171/2 is a high performance 16K BICMOS static
RAM organized 4096 words by 4 bits. The device is tar-
geted for use in main, cache and buffer memories, as
well as writeable control store in mid-range computers.
It is also designed for use in communication, industrial
and military equipment applications.

The high speed (20ns), low active power consumption
(90mA) and high output drive (16mA) of the SSM6171/2
when compared to equivalent CMOS TIL circuits is
achieved through utilization of Saratoga Semiconductor's
exclusive ‘Self-Aligned Bipolar CMOS" (SABIC) wafer fab-
rication technology. SABIC integrates bipolar and CMOS
in the same monolithic circuit thus providing an increase in
both performance and reliability.

Writing to the device occurs when both the Chip
Select (CS) and Write Enable (WE) inputs are low.

PIN CONFIGURATION
A4 1 N 2 Jvee
As E 2 23 []As
Ao 2 [ A2
A s 2 A
As[] s 300ML 20 Ao
Avd e s(D;('; 19 [Joue
TS EEER Y m [N
3= K 17 [Joos
oy [: 9 16 [[Joos
DIz 10 15 [J oo,
cs g n 1 Mooy
GND q 12 s we
PIN IDENTIFICATION
Ag-An Address Inputs
DIy - Dlg4 Data Inputs
DO,-DOy4 Data Outputs
() Chip Select Input
WE Write Enable Inputs
Vee Power Supply Pins
GND Ground Pin

3-30

Data on the 4 Input pins (DI 1- DI 4 ) are written into the
memory cell specified by the 12 bit address placed

the Address Inputs (Ag- A 11). With CS low, WE high the
of the addressed memory cell is transferred to the 4

Data Output pins (DO;- DO4).

The SSM6171/26 offers a transparent write feature where
the Data Output pins (DO - DO4 ) remain in a HIGH
impedance state when CS is HIGH. The SSM6171/2
Data Output pins remain in HIGH impedance state
when either WE is LOW or CS is HIGH.

All inputs and outputs of the device are TIL compatible
and operate from a single 5V supply. Fully static circuitry
is used and balanced read and write cycles are
provided.

FUNCTIONAL BLOCK DIAGRAM

DIy DIz Dis Dl
- DO,
cs —» SENSE AMP AND DO2
W —> WRITE DRIVER 2o
A; =P X0 «
3
Ac—ix2 O MEMORY
n—lx & CELL ARRAY
Ao =14 8 J&—— eno
A, —pixs &
x
A —PIxs
Y DECODER / DRIVER
Yo Y1 Y2 Y3 Y

IT1T1

Ag A7 Ajp Al Ag

July 1988



— SSM6171/2-20
~—mm o Saratoga SSM6171/2-25
= Semiconductor SSM6171/2-35
SSM6171/2-45
TRUTH TABLE
DOn
MODE cs WE Din | SSM6171 SSM6172 | POWER
Read L H L DO DO ACTIVE
Write '0' L L L L HIGH Z N ACTIVE
Write '1' L L H H HIGH Z ACTIVE
Disabled _H X X HIGH Z HIGH Z STANDBY
H = High Voltage Level X = Irrelevant
L = Low Voltage Level DO = Valid Data Out
ABSOLUTE MAXIMUM RATINGS
VALUE
RATING SYMBOL MIN MAX UNIT
Storage Temperature Tsie -65 +150 °C
Temperature Under Bias TA -65 +125 °C
Output Current (DC, Output High)\ lout 20 mA
Power Dissipation Pp 1.0 W
Power Supply Voltage Vcee -0.5 +7 \%

NOTE: Permanent device damage may occur if Absolute Maximum Ratings are exceeded. Functional operation
should be restricted to the conditions as detailed in the operational sections of this data sheet.

SPECIFIED OPERATING CONDITIONS

. VALUE
PARAMETER SYMBOL MIN MAX UNIT
Commercial Temperature Range Ta 0 +70 °C
MilitaaryTemperature Range ' Ta 86 4125 °C
Supply Voltage Vec +4.5 7 +5.5 v o
Input High Voltage Vi1 2 Vee \%
Input Low Voltage ViL -0.5 +0.8 V

NOTE: specified Operaating Conditions define those limits between which the functionality of the device is

guaranteed.

DC CHARACTERISTICS (vcc=5V +10% over specified temperature range)

SSM6171/2
SYMBOL PARAMETER TEST CONDITIONS | MIN MAX | UNIT
Vou Output High Voltage lon=-4MmA; Vcc=min | 2.4 i \
VoL Output Low Voltage loL=-16mA ; Ve = min 041 v
Vee = max ~
Ix Input Leakage Current G,N,D, <Vin< Vee 10 +10 UA
CS = VH : Vo= max )
loz Output Leakage Cu”e,rt, B GND < \our < Vee 50' +50 | LA
lost Output Short Circuit Current Vee= max; Voyr= GND -180 | mMA
; CS = Vi ; Ve = max 90
lcc Operating Supply Current Sutput Open mA

1 Duration of short circuit should not exceed 30 seconds. Not more than 1 output should

be shorted at one time.
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SSMé6171/2-20
TR . aoga SSM6171/2-25
~. e Semiconductor SSM6171/2-35
N SSMé6171/2-45
AC CHARACTERISTICS -
READ CYCLE
- VALUE
COM COM/MIL COM/MIL MIL
SSM6171/2-20 | SSM6171/2-25 | SSM6171/2-35 | SSM6171/2-45
PARAMETER SYMBOL| MIN MAX MIN MAX MIN MAX MIN MAX UNIT
Read Cycle Time tre 20 25 35 45 ns
Address Access Time t AA 20 25 35 45 ns
Chip Select Access Time t acs 5 | 20 25 30 ns
Output Hold from Address Change ton 3 3 3 3 ns
Chip Selection to Output in LOW Z tz 3 3 3 3 ns
Chip Selection to Output in HIGH Z thz 15 20 25 30 ns
Chip Selection to Power Up Time t py? 0 0 0 0 ns
Chip Deselection to Power Down Time tpp? 15 20 e R 25 30 ns

2 These parameters are sampled and not 100% tested.

READ CYCLE TIMING DIAGRAM NO. 1

WE is high for Read Cycle. CS s low, devige Is continuously selected.
All read Cycle timings are referenced from the last valid address to
the first tfransitioning address.

tec
ADDRESS >< ‘%
ton e | "1
PREVIOUS DATA VALID M DATA VALID
READ CYCLE TIMING DIAGRAM NO. 2

WE = Vi ,OE = Vi . Transition is measured +500mV from steady state.
Address valid prior to CS transition low.

DATA PUT

trc
& SR 7(
- t ACS ;4— t
a1,
HIGH IMPEDENCE HIGH IMPEDENCE
DATA OUT .!<><><><* OUTPUT DATA VALID
toy
, —
CC = = = = - - - -
V. SUPPLY CURRENT

ISB
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SSM6171/2-20

—_  Saratoga SSMé6171/2-25
~E. e Semiconductor SSM6171/2-35
- SSM6171/2-45
WRITE CYCLE
VALUE
COM COM/MIL COM/MIL MiL
SSM6168-20 SSM6168-25 SSM6168-35 SSMé1 66'45_~
SYMBOL| MIN MAX MIN MAX MIN MAX MIN MAX UNIT
Write Cycle Time twe 20 25 35 45 ns
Chip Selection to End of Write few 20 25 35 45 | ns
Address Valid to End of Write taw 20 25 35 45 ns
Address Set-up Time Tas 0 0 0 0 ns
Write Pulse Width Twe 20 25 35 45 ns
Write Recovery Time twr 2 0 0 0 ns
Data Valid to End of Write tow 12 15 20 25 ns
Data Hold Time Tou 0 0 0 0 ns
Data Valid to Output Valid ty2 20 20 30 30 ns
Write Enable to Output Valid LT 20 20 30 30 ns
Write Enable to Output in HIGH Z twz’ 8 10 15 20
Output Active from End of Write tow? 0 0 0 0

WRITE CYCLE TIMING DIAGRAM NO.1 (WE CONTROLLED) *

ADDRESS )(
tew ——————»
(———————— 'Aw _—l 'W;—>
fe— 1, ——1 le— t ., —
W AR ;T
NN
fow — tou
DATA IN DATAN &

DATA OuT

DATA UNDEFINED

/

WRITE CYCLE TIMING DIAGRAM NO.2 (CS CONTROLLED) *

-t —
N

HIGH IMPEDENCE

ADDRESS

X

- tw

£/

DATA IN

T tow —re-to,
DATA VALID

-t ‘q

DATA OuUT

DATA UNDEFINED

- tow >

/

HIGH IMPEDENCE

3 If CS goes high simultaneously with WE high, the output remains in a high impedence state C_S or WE must be high during address transitions. All write

timings are referenced from the last valid address to the first transitioning address. Transition is measured +500m
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SSMé6171/2-20
—=h SSM6171/2-25
~Ml= Semiconductor SSMé6171/2-35
N SSM6171/2-45
CAPACITANCE - -
PARAMETER SYMBOL TYP VALUE UNIT
Input Pin Capacitance CiN 5 pF
Output Pin Capacitance Cour 7 pF
AC TEST CONDITIONS
ouTPUT 2500 5V ouTPUT 2500 5V
4 Including scope and jig O J_ M O O J‘- M O
Input Pulse Levels GND to 3.0V 30pF* 3 1690 SpFt F1e90
Input Rise/Fall Times 5ns
Input Timing Reference Levels 1.5V p P
Output Reference Level 1.5V J__ L
Output Load Figures 1 and 2 - -
N Figure 1 Figure 2
PACKAGE DIMENSIONS
INCHES
i.— D PARAMETER| MIN MAX
[ Ve Vo T U Ve T Vi Ve Ve T T e | A .010
z' B .016 .020
| B1 .045 .065
O | o o o o | T
——To,. o e, C 008 012
D 1.245 1.2585
. E 300 325
W Ey 250 270
- ! el 095 105
A ——H<— F 170
B L 125 135
24 LEAD 300 MIL PLASTIC DUAL IN-LINE PACKAGE (DIP) s 070 080
a 0° 15°
INCHES
i: D ~i PARAMETER| MIN MAX
[ Vs ¥ e W ¥ W e T ¥ o Ve Vo ¥ s T A 015 060
g C B 014 023
| U B1 .038 .065
| =) = [ g - o ) mm e - -
e, les, C 008  .015
£ D 1185 1.215
L !<_ —.‘ E .290 310
‘ i) F E 285 305
L —-—c e 09 110
11 —{f— s F 232
A, B L 125 .200
24 LEAD 300 MIL SIDEBRAZE DUAL IN-LINE PACKAGE (DIP) § 100
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SSM6171/2-20
. SSMé6171/2-25

= e Semiconductor SSMé6171/2-35
g SSM6171/2-45
PACKAGE DIMENSIONS (CONTINUED)
ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ INCHES
PARAMETER| MIN  MAX
A 006 010
B 014 .019
TUOO0000000 e
/ I!J SEATING PLANE b 602 612
PIN 1 —>1 [— s E 400 416
| D ol ’-— E,—-—‘ Ey 292 299
i ety F 090 094
L 030 040
L¥ :*:—: E—:—:_:‘—‘: :_cﬁ:r—:’J s 026 082
o e | | E . [
B B [ !
24 LEAD MOLDED SOG
o INCHES
O0n0nnonnonn PARAMETER| MIN  MAX
T Al 028 036
EE, B 014 019
l BI 045 055
goooooooooog. D 602 612
E 335 347
g B e e —= “—sxw E 292 299
F ‘t T S N t Es 262 272
D——™ tA e, “ L 120 140
1
24 LEAD MOLDED SOJ s 010 016
a 031 042
ORDERING INFORMATION
TEMPERATURE RANGE
PART NUMBER SPEED PACKAGE MIN  MAX  UNIT
SSM6171/2-20PC 20ns 24-Pin Plastic DIP 0 +70 °C
SSM6171/2-25PC 25ns
SSM6171/2-35PC 35ns
SSM6171/2-20DC 20ns 24-Pin Plastic SOG
3SM6171/2-25DC 26ns
3SMé171/2-35DC 35ns -
SSM6171/2-20EC 20ns 24-Pin Plastic SOJ
SSM6171/2-25EC 25ns
SSM&171/2-35EC 35ns
M1 112-208¢ 20ns 24-Pin Sidebraze DIP
SSM6171/2-355C 3Bns -
SSM6171/2-255B 25ns 24-Pin Sidebraze DIP -55 +125 °C
SSM6171/2-355B 35ns
SSM&171/2-455B 45ns
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Saratoga
Semitcognductor

SSM6116

16K 2,048 Words by 8 Bits BICMOS TIL Static RAM

FEATURES

¢ Fast Access Times
20/25/35ns Commercial Temperature
25/35/45ns Military Temperature

o Common Data Inputs & Outputs
+ Full Military 883C Level B Compliant

DESCRIPTION

¢ Industry Standard Packages
24-Pin DIP
24-Pin SOJ
24-Pin SOG

* SABIC BiCMOS Fabrication Technology

The SSM6116 is a high performance 16K BICMOS static
RAM organized 2048 words by 8 bits. The device is tar-
geted for use in main, cache and buffer memories, as
well as writeable control store in mid-range computers.
It is also designed for use in communication, industrial
and military equipment applications.

The high speed (20ns), low active power consumption
(120mA) and high output drive (16mA) of the SSMé116
when compared to equivalent CMOS TIL circuits is
achieved through utilization of Saratoga Semiconductor's
exclusive 'Self-Aligned Bipolar CMOS" (SABIC) wafer fab-
rication technology. SABIC integrates bipolar and CMOS
in the same monolithic circuit thus providing an increase
in both performance and reliability.

Writing to the device occurs when both the Chip Select
(CS) and Write Enable (WE) inputs are low. Data on the
Input/Output pins (I/O;- 1/Og is written into the memory
cell specified by the 11 bit address placed on the Address
Inputs (Ag- Ayp). With CS low, WE high and the Output
Enable input transferred to the Input/Output pins.

All inputs and outputs of the device are TTL compatible
and operate from a single 5V supply. Fully static circuitry
is used and balanced read and write cycles are provided.

PIN CONFIGURATION FUNCTIONAL BLOCK DIAGRAM
sy M P 538338888
Yl = ) afQa Y2232 Air1
As [ s 2 [JA 1 I 1
Y= ] 2 [we
V= DL e 5w fe—-
YN = soJ L) Wk
Ao ] s 17 [Jvos
vor ] ¢ 16 o, A= X0
o2 [ 15 [0, Ay —Ppd X1 g | —vec
oy [ n 14 [Jwos Ag —P1 X2 § MEMORY
eno 2 13 o, A, —pfx, § ] CELL ARRAY
w—sfxi 8 L aw
PIN IDENTIFICATION Ao —plxs 8
- Ag-Anp Address Inputs I
- /01 -1/Og Data Inputs/Outputs [
Cs Chip Select Input Y DECODER / DRIVER
WE Write Enable Inputs Yo Y1 Y2 v
OE Output Enable Input T T T T
Vee Power Supply Pins
GND Ground Pin S July 1988
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— Sa SSMé6116-20
——mmmw Saratoga = or SSM6116-25
N = SSM6116-35
SSM6116-45
TRUTH TABLE
MODE cs WE OF 1/On POWER
Read L H L DO ACTIVE
Write '0' L L X L ACTIVE
Write 1’ L L X H ACTIVE
Output Disabled L H H HIGH Z ACTIVE
Disabled H X X HIGH Z STANDBY
H = High Voltage Level X = Irrelevant i 7 o
L = Low Voltage Level DO = Valid Data Out
ABSOLUTE MAXIMUM RATINGS
VALUE
RATING SYMBOL MIN MAX UNIT
Storage Temperature Tste -65 +150 °C
Temperature Under Bias TA -65 +125 °C
Output Current (DC, Output High) lout 20 mA
Power Dissipation Pp 1.0 W
Power Supply Voltage Vee -0.5 +7 \%

NOTE: permanent device damage may occur if Absolute Maximum Ratings are exceeded. Functional operation
should be restricted to the conditions as detailed in the operational sections of this data sheet

SPECIFIED OPERATING CONDITIONS

VALUE
PARAMETER SYMBOL MIN MAX UNIT
Commercial Temperature Range Ta 0 +70 °C
MilitaaryTemperature Range Ta -85 +125 °C
Supply Voltage Vcee +4.5 +5.5 \%
Input High Voltage VIH 2 Vee \
Input Low Voltage ViL -0.5 +0.8 \Y,

NOTE: specified Operaating Conditions define those limits between which the functionality of the device is

guaranteed.

DC CHARACTERISTICS vcc =5V +10% over specified temperature range

SSM6118
SYMBOL PARAMETER TEST CONDITIONS | MIN MAX | UNIT
Vou Output High Voltage lon=-4mA; Vcc=min | 2.4 \
Voo Output Low Voltage loL=-16mA ; Vcc = min 0.4 \Y;
Vce = max _
Ix Input Leakage Current GND < Vin< Ve 10 +10 | wA
CS = VIH; Vec= max i
loz Output Leakage Current GND < Viour < Vee 50 +50 | WA
I os? Output Short Circuit Current Vee= max; Vo= GND -150 | mMA
lce Operating Supply Current gi:p \lﬁt O\pﬁ%% = max 120 | mA

' Duration of short circuit should not exceed 30 seconds. Not more than 1 output should

be shorted at one time.
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—= 35M6116-25
Y Semiconductor SSM6116-35
N SSMé6116-45
S AC CHARACTERISTICS —
READ CYCLE
I VALUE
COM COM/MIL COM/MIL MiL
SSM6116-20 SSM6116-25 SSMé6116-35 SSM6116-45
PARAMETER SYMBOL| MIN MAX MIN MAX i MIN MAX MIN MAX UNIT
Read Cycle Time tre 20 25 35 45 ns
Address Access Time ™ 20 25 35 45 ns
Chip Select Access Time t ACS 15 20 25 30 ns
E)utpu? Hold from Address Change toH 3 3 3 3 ns
Chip Selection to Output in LOW Z tys | 3 3 3 3 ns
Cr:|p Selection to Output in HIGH Z tazs 15 20 25 30 ns
Output Enable to Output Valid t o 15 18 20 25 ns
Output Er;(;)Ie to Output in LOW Z t oz 0 ” 0 0 0 ns
Output Disable fo Output in HIGH Z t oz 12 15 20 | 25 | s
Chip Selection to Power Up Time t py? 0 0 0 0 ns
Chip Dese‘le::ﬁon to Power Down Time tpp? 15 20 25 30 ns

2 These parameters are sampled and not 100% tested.
5 These parameters are guaranteed and not tested.

READ CYCLE TIMING DIAGRAM NO. 1

WE = VH. Cs=V L. Transition is measured +500mV from steady state.

tic
ADDRESSES )( >{
- tan ton
| top ———
oF \
- oz
ou
DATA OUT HIGH IMPEDENCE (ou'\,;k'll g AT A) m)

READ CYCLE TIMING DIAGRAM NO. 2

WE = Vi, OF = V. Transition is measured +500mV from steady state.
Address valid prior to CS transition low.

f———— 'rec —
& \_ 4
N\ /|
tacs la—t,,
oo ﬁ/
HIGH IMPEDENCE HIGH IMPEDENCE
DATA OUT ’\>O<><*70UTPUT DATA VALID
toy
e tpp
lcm = = = = = = =
Vcc SUPPLY CURRENT

'SB

3-38



-

SSM6116-20
SSMé6116-25

—
T Somicenductor SSM6116-35
N SSMé6116-45
WRITE CYCLE
VALUE
COM/MIL COM/MIL COM/MIL COM/MIL
SSMé6116-20 SSM6116-25 SSMé6116-35 SSM6116-45
SYMBOL| MIN MAX MIN MAX MIN MAX MIN MAX UNIT
Wirite Cycle Time twe 20 25 35 45 ns
Chip Selection to End of Write few 20 25 35 45 ns
Address Valid to End of Write taw 20 25 35 45 ns
Address Set-up Time tas 0 0 0 0 ns
Write Pulse Width twe 20 25 35 45 ns
Write Recovery Time twr 0 0 0 0 ns
Data Valid to End of Write tow 12 15 20 25 ns
Data Hold Time tou 0 0 0 0 ns
Write Enable to Output in HIGH Z twz? 8 10 15 20 ns
Output Active from End of Write tow? 0 0 0 0 ns

WRITE CYCLE TIMING DIAGRAM NO.1 (WE CONTROLLED)?

ADDRESS

X

X

lt— 1,

taw

-
\

\ /
7

DATA IN

tow —9>] tou
DATA-IN
VALID

DATA Out

DATA UNDEFINED

twe p—q f— to,, —]
N

/| HIGH IMPEDENCE

WRITE CYCLE TIMING DIAGRAM NO.2 (CS CONTROLLED) ®

tuc

ADDRESS

A

<—hs¥— tow———]
/|

taw i tun

ty —
\7_ / /

DATA IN

=

tow —wre-to,
DATA VALID

DATA OuUT

DATA UNDEFINED

<—|m»\] - o, ——

/ HIGH IMPEDENCE

31t Cs goes high simultaneously with WE high, the output remains in a high impedence state. CS or WE must be high during address transitions. All write

timings are referenced from the last valid address to the first transitioning address. Transition is measured +500m
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- SSMé116-20
SSMé6116-25

~ML . Semiconductor SSM6116-35
— SSMé6116-45
CAPACITANCE - -
PARAMETER SYMBOL TYP VALUE UNIT
Input Pin Capacitance CIN 5 pF
Output Pin Capacitance Cour 7 pF
AC TEST CONDITIONS
ouTPUT 2500 SV ouTPUT 2500 5V
4 Including scope and jig O—e M O O- :[ M O
Input Pulse Levels GND to 3.0V wp;tl 3 1690 SpF 31690
Input Rise/Fall Times 5ns
Input Timing Reference Levels 1.5V 1 1
Output Reference Level 1.5V 1 1
Output Load Figures 1 and 2 = =
Figure 1 Figure 2
PACKAGE DIMENSIONS
INCHES
L b - PARAMETER| MIN MAX
B .016 .020
s | ¢ By 045 065
—le — B, D 1245 1.255
t“ £ E 300 325
L
i[ . Ey 250 270
{ a C e .095 .105
F 170
A, —’Q‘_ s L 125 135
S .070 .080
24 LEAD 300 MIL PLASTIC DUAL IN-LINE PACKAGE (DIP) a 0° 15°
INCHES
i= D Ai PARAMETER| MIN MAX
F“ oo Vs ¥ ¥ e ¥ § e § e 0 e § e o B e § | A 015 060
3 C B 014 023
L I n = o e o o B 038 065
e, ol les, C 008 015
£ D 1185 1215
t‘_ ‘.‘ 290 310

L | E ' '

li j‘ E 285 305

L ——c e 09 110

W -’H‘~ s F 232

A, B L 125 200

24 LEAD 300 MIL SIDEBRAZE DUAL IN-LINE PACKAGE (DIP) s 100
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SSM6116-20

R Semiconductor SSMé6116-35
- SSM6116-45
PACKAGE DIMENSIONS (CONTINUED)
LONN000A000D —
| PARAMETER]| MIN  MAX
A 006 010
B 014 019
— B1 045 055
TTITTTTTTITY R
PIN 1 _-—! le— s SEATING PLANE E 400 416
’ R £ 292 299
- ° . T T F [on o
i e L 030 040
F s 024 032
:*: :k :H:—‘:—‘:_Hﬂ:—‘d :} H Y
o e L | E — e
B B | !
24 LEAD MOLDED SOG
ooooooonooon . - INCHES
PARAMETER| MIN  MAX
Al 028 036
E E,
B 014 019
l l B 045 055
R e iji] T — I o 2 612
E 335 347
450
B B e I - "H-_” E 292 299
F tH § L E2 262 272
¥ L_ D——"T_* g RADIUS F 090 094
A E L 120 140
24 LEAD MOLDED SOJ s 010 016
031 042
ORDERING INFORMATION a
TEMPERATURE RANGE
PART NUMBER SPEED PACKAGE MIN MAX  UNIT
SSM6116-20PC 20ns 24-Pin Plastic DIP 0 +70 °C
SSM6116-25PC 25ns
SSM6116-35PC 35ns
SSM6116-20DC 20ns 24-Pin Plastic SOG
SSM6116-25DC 25ns
SSM6116-35DC 35ns |
S5M6116-20EC 20ns 24-Pin Piastic SOJ
SSM6116-25EC 25ns
SSM6116-35EC 35ns
Sme118295¢ 29ns 24-Pin Sidebraze DIP
SSM6116-355C 35ns
SSM6116-255B 25ns 24-Pin Sidebraze DIP -55 +125  C
SSM6116-35SB 35ns
SSM6116-455B 45ns

3-41




._-_-.

h—

Saratoga
Semitggnductor

SSM7161/2

64K 16,384 Words by 4 Bits BICMOS TTL Static RAM

with Separate Data Inputs and Outputs

FEATURES

¢ Fast Access Times
20/25/35ns Commercial Temperature
25/35/45ns Military Temperature

« Separate Data Inputs & Outputs
o Full Military 883C Level B Compliant

DESCRIPTION

« Industry Standard 28-Pin DIP Packages

« Transparent Write (SSM7161)
* SABIC BiCMOS Fabrication Technology

The SSM7161 and SSM7162 are high performance 64K

BICMOS static RAMs organized 16,384 words by 4 bits
with separate data inputs and outputs. The devices are
targeted for use in main, cache and buffer memories,

as well as writeable control store in mid-range computers.
They are also designed for use in communication, indus-
trial and military equipment applications.

The high speed (20ns), low active power consumption
(125mA) and high output drive (16mA) of the SSM7161

and SSM7162 when compared to equivalent CMOS TIL
circuits is achieved through utilization of Saratoga Semi-
conductor's exclusive ‘Self-Aligned Bipolar CMOS"

(SABIC) wafer fabrication technology. SABIC integrates
bipolar and CMQOS in the same monolithic circuit thus pro-
viding an increase in both performance and reliability.

PIN CONFIGURATION
As O 7 2 Vee
Y = K} 27 [ As
A Qe 26 [] As
A s 2 [ A2
A s 2 [m
Ao [ e 30&:‘"' 2 [ Ao
a3 2 [Jo,
= N 2 o,
as e 20 [7] 00y
o, o 19 |7 vos
DIz n 18 [ oo,
cs, 5 2 17 I oo,
ot [ 16 [ we
PIN IDENTIFICATION c~Q4+ i

Ao- Az Address Inputs

Dly-Dla Data Inputs

DO1-DOy Data Outputs

CS1,CS2 Chip Select Inputs

OE Output Enable Input

WE Wirite Enable Input

Vce Power Supply Pin

GND Ground Pin

Wiriting to the device occurs when both the Chip Select
inputs (CS; ., CS,) and the Write Enable (WE) input are

low. Data on the four Data Input pins (DI ;- Dl 4) is written
into the memory cell specified by the 14 bit_address

placed on the Address Inputs (Ag- A 3). With CS and
CS low, WE high and the Output Enable input (OE) low,

the content of the addressed memory cell is transfer-
ed to the Input/Output pins (DO - DO ).

The SSM7161 offers a transparent write feature where the
Data Output pins (DO;- DO 4 ) contain the information
found on the Data Input pins (DI - DI 4) while the device is
in write mode. The SSM7162 Data Output pins remain in a
high impedance stafe while the device is in write mode.

All inputs and outputs of the device are TIL compatible
and operate from asingle 5V supply. Fully static circuitry is
used and balanced read and write cycles are provided.

FUNCTIONAL BLOCK DIAGRAM

D" DIz DIJ 4

RRR

ol

CS2 P P 0Oy
Sy ppe— SENSE AMPAND L3 10,
p—< WRITE DRIVER —> Do,
W —>» }—» DO,
Ay —pIX0 o
A ——ppf X ; | €&—Vcc
A—3Ix2 o
MEMORY
Ag —pIXy o CELL ARRAY
A7 e X4 g
A —3pfxs § l— cno
As—plx, O
A —plx; X
Y DECODER / DRIVER
Yo Yy Y2 Y3 Y4 Y5

111

As A9 AppAizAy A

July 1988

3-42



SSM7161/2-20

— SSM7161/2-35
SSM7161/2-45
TRUTH TABLE
DOn
MODE CS1 CS: WE OE Din|SSM7161 SSM7162 | POWER
Read L L H L X DO DO ACTIVE
Write '0' L L L X L L HIGHZ | ACTIVE
Write '1' L L L X H H HIGHZ | ACTIVE
Output Disabled L L H H X HGHZ HIGHZ | ACTIVE
Disabled H X X X X HIGHZ HIGHZ | STANDBY
Disabled X H X X X HIGHZ HIGHZ | STANDBY
H = High Voltage Level X = Irrelevant
L = Low Voltage Level DO = Valid Data Out
ABSOLUTE MAXIMUM RATINGS
VALUE

RATING SYMBOL MIN MAX UNIT
Storage Temperature Tste -65 +150 °C
Temperature Under Bias TA -65 +125 °C
Output Current (DC, Output High) lout 20 mA
Power Dissipation Pp 1.0 W
Power Supply Voltage Vee -0.5 +7 \%

NOTE: permanent device damage may occur if Absolute Maximum Ratings are exceeded. Fun
should be restricted to the conditions as detailed in the

SPECIFIED OPERATING CONDITIONS

ctional operation
operational sections of this data sheet.

VALUE
PARAMETER SYMBOL MIN MAX UNIT
Commercial Temperature Range TaA 0 +70 °C
MilitaaryTemperature Range Ta -55 +125 °C
Supply Voltage Vee +4.5 +5.5 \%
Input High Voltage VIH 2 Vee \Y
Input Low Voltage ViL -0.5 +0.8 \%

NOTE: Specified Operaating Conditions define those limits between which the functionality of the device is

guaranteed.

DC CHARACTERISTICS Vv = 5V +10% over specified temperature range

SSM7161/2
SYMBOL PARAMETER TEST CONDITIONS | MIN MAX | UNIT
VoH Output High Voltage lop=-4mA; Vcc=min | 24 Y
Voo Output Low Voltage loL=-16mA ; Vcc = min 04 v
Vce = max R
I Input Leakage Current GND < Vi < Ve 10 +10 | wuA
CS = Vi ; Vee= max
loz Output Leakage Current B GND < Vo € Vee 50 +50 | yA
I os! Output Short Circuit Current Vee= max; Vgyr= GND -150 | mA
, CS = Vi ; Ve = max
lec Operating Supply Current Sutput Open 125 | mA

TDuration of short circuit should not exceed 30 seconds. Not more than 1 output should
be shorted at one time.
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— SSM7161/2-25

—

Y Somiconductor SSM7161/2-35

- SSM7161/2-45
- AC CHARACTERISTICS
READ CYCLE
’ o VALUE
COoM COM/MIL COM/MIL MIL
SSM7161/2-20| SSM7161/2-25| SSM7161/2-35 | SSM7161/2-45

PARAMETER SYMBOL| MIN MAX MIN MAX MIN MAX MIN MAX UNIT
Read Cycle Time tre 20 25 35 45 ns
Address Access Time t AA 20 25 35 45 ns
Chip Select Access Time t acs 15 20 25 30 ns
Output Hold from Address Change toH 3 |l 3 1 ns 3 ns
Chip Selection to Output in LOW Z tw 3 3 3 3 ns
Chip Sele;fion to Output in HIGH Z thz 15 20 25 30 ns
Output Enable to Ou'rput Vohd toe 15 18 - éo' 25 ns
Ou'rpu'f Enable to Output in LOW Z 7 towz 0 0 0 0 ns
Output Disable to Output in HIGH Z toHz - {2 15 20 25 ns
Chip Selection to Power Up Time 1 py? 0 0 0 0 ns
Chip Deselection to Power Down Time tprD2 15 20 25 30 ns

2 These parameters are sampled and not 100% tested.

READ CYCLE TIMING DIAGRAM NO. 1

WEZVIH,E.S-]Q:V]L.

Transition is measured +500mV from steady state.

+-———————— tge ——————»

o X

i taa > ton
| o ——
OE \R
— tonz
HIGH IMPEDENCE fou

READ CYCLE TIMING DIAGRAM NO. 2

WE = Vi, OF = Vi . Transition is measured +500mV from steady state.
Address valid prior to CS transition low.

tre

cs 2 \ /

-<~‘u

HIGH IMPEDENCE HIGH IMPEDENCE

DATA OUT OUTPUT DATA VALID

fe— top

Vi SUPPLY CURRENT
Isg
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SSM7161/2-20

— SSM7161/2-25
T Araoga uctor SSM7161/2-35

= SSM7161/2-45
WRITE CYCLE

VALUE
COM COM/MIL COM/MIL ML
SSM7161/2-20] SSM7161/2-25 | SSM7161/2-35 |SSM7161/2-45
SYMBOL| MIN MAX MIN MAX MIN MAX MIN MAX UNIT
Write Cycle Time twe 20 25 35 45 ns
Chip Selection to End of Write tew 20 25 35 45 ns
Address Valid to End of Write taw 20 25 35 45 ns
Address Set-up Time Tas 0 0 0 0 ns
Write Pulse Width Twe 20 25 35 45 ns
Write Recovery Time twr 0 0 0 0 ns
Data Valid to End of Write fow 12 15 20 25 ns
Data Hold Time Tou 0 0 0 0 ns
Data Valid to Output Valid T2 20 20 30 35 ns
Write Enable to Output Valid T2 20 20 30 35 ns
Write Enable to Output in HIGH Z Twz? 8 10 15 20 ns
Output Active from End of Write Tow? 0 0 3 3 ns

' These parameters are sampled and not 100% tested.

WRITE CYCLE TIMING DIAGRAMS
(WE CONTROLLED) 3 NO.2 (CS12 CONTROLLED) *

twe |- tuc »|
ADDRESS )( )< ADDRESS
tow ——— - 1 tew ——————]

s / ; 1 cs:2 /

taw twe - taw tae

f— —-»I f— t,p —=
WE LAR [ 0w \\ \ 7{ / /
ow —9] ton H——  tow —-ta-ton

DATA IN onin '% DATA IN

imc—q fe—t,, —> <—'m~1 -— t,, ——
DATA OUT § DATA UNDEFINED DATA OUT® DATA UNDEFINED

j‘ HIGH IMPEDENCE \ A HIGH IMPEDENCE

a— t, ra—— ¢,
DATA OUT 4 DATA UNDEFINED * DATA VALID DATA OUT 4 DATA UNDEFINED DATA VALID

3y CS goes high simultaneously with WE high, the output remains in a high impedence state. CS or WE must be high during address transitions.
AII';Nri?e timings are referenced from the last valid address to the first fransitioning address. Transition is measured +500mV from steady state
voltage.
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- SSM7161/2-20
SSM7161/2-25

~MB o Semiconductor SSM7161/2-35
- SSM7161/2-45
_PACKAGE DIMENSIONS
. - INCHES
PARAMETER| MIN  MAX
jmilminiaiaisliocliolieclolalolos o]
? i Al 015
E, B 016 020
——']:L o fe—s, c 008 012
}-— E ﬂ D 1.345 1.355
B | %00 325
c E 270 290
e 090 110
F 170
L 125 135
s 020  .030
a 0° 15°
o INCHES
I‘——— D —'} PARAMETER| MIN MAX
F- foun ¥ T B e ¥ s Vs W e Ve B s B § o F o ¥ o U | A 015 060
E, C B 014 023
,L ol s, C 008 015
’__ € »i D 1.385 1.415
X 2
i ] 3 285 305
L_ B |20 310
- L — ¢ e 09 110
H —{f— 5 F 232
A B L 125 200
28 LEAD 300 MIL SIDEBRAZE DUAL IN-LINE PACKAGE (DIP) s 100
ORDERING INFORMATION
TEMPERATURE RANGE
PART NUMBER SPEED MIN MAX  UNIT
SSM7161-20PC  20ns -
SSM7161-25PC  25ns 0 +70 c
SSM7161-35PC  35ns
SSM7161-20SC 20ns
SSM7161-255C 25ns
SSM7161-355C 35ns
SSM7161-25SB 25ns
SSM7161-355B 35ns -55 +125 °C
SSM7161-455B 45ns
SSM716220PC  20ns
SSM7162-25PC 25ns 0 +70 °C
SSM7162-35PC  35ns
SSM7162-20SC  20ns
SSM7162-258C  25ns
SSM7162-355C  35ns
SSM7162-25SB 25ns - .
SSM7162-3558  35ns 55 +125 c
SSM7162-455B 45ns
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Saratoga
Semitggnductor

SSM7166

64K 16,384 Words by 4 Bits BICMOS TIL Static RAM
with Output Enable

FEATURES

o Fast Access Times
20/25/35ns Commercial Temperature
25/35/45ns Military Temperature

« Common Data Inputs & Outputs
¢ Full Military 883C Level B Compliant

DESCRIPTION

« Industry Standard 24-Pin Packages
¢ Output Enable
» SABIC BiCMOS Fabrication Technology

The SSM7166 is a high performance 64K BICMOS static
RAM organized 16,384 words by 4 bits. The device is tar-
geted for use in main, cache and buffer memories, as
well as writeable control store in mid-range computers.
It is also designed for use in communication, industrial
and military equipment applications.

The high speed (20ns), low active power consumption
(125mA) and high output drive (16mA) of the SSM7166
when compared to equivalent CMOS TIL circuits is
achieved through utilization of Saratoga Semiconductor's
exclusive ‘Self-Aligned Bipolar CMOS" (SABIC) wafer
fabrication technology. SABIC integrates bipolar
and CMOS in the same monoalithic circuit thus providing
an increase in both performance and reliability.

Wiriting to the device occurs when both the Chip Select
(CS) and Write Enable (WE) inputs are LOW. Data on the
Input/Output pins (1/O;- 1/O,) is written into the memory
cell specified by the 14 bit address placed on the Address
Inputs (Ag- A3). With CS LOW, WE HIGH and the Output
Enable input (OE) LOW, the content of the addressed

memory cell is transferred to the Input/Output pins.

All inputs and outputs of the device are TIL compatible
and operate from a single 5V supply. Fully static circuitry
is used and balanced read and write cycles are provided.

PIN CONFIGURATION FUNCTIONAL BLOCK DIAGRAM
ASE v vee 1/0,1/02 1/0; 1/O
AGEZ 2 As 11/02 1/031/04
A s 2 [JAs
As] 4 2[4z T 1 ? ?
9 300 MIL = _
NE= MR = T3 cumawar le—s
A 18 [Ine
3t = 12 m ICN
LY m 16 [Jvos A, »x0 .
=3 = R 15 [Jvo2 a__3ix, S < Vee
ot u [vo, A —alx, &
GNDE :; 1 gng :"‘"" :(i g - C?LEL&ORKXV
7 _-'> 4 o
A —Ppf X l«——
PIN IDENTIFICATION i< o
Al el X
Ag-Ay3 Address Inputs ’
1/01-1/O, Data Inputs/Outputs |
Cs Chip Select Input
OF Output Enable Input Y DECODER / DRIVER
WE Write Enable Input Yo Vi Y2 Y3 Y4 Vs
Vee Power Supply Pin T
GND Ground Pin
NC No Connection As Av Ao Ais A Are July 1988
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— SSM7166-20

T Samicanductor SSM7166-25
P SSM7166-35
SSM7166-45
TRUTH TABLE
MODE Cs WE OF 1/On POWER
Read L H L DO ACTIVE
Write '0' L L X L ACTIVE
Write '1' L L X H ACTIVE
Output Disabled L H H HIGH Z ACTIVE
Disabled H X X HIGH Z STANDBY
H = High Voltage Level X = Irrelevant -
L = Low Voltage Level DO = Valid Data Out
ABSOLUTE MAXIMUM RATINGS
VALUE
RATING SYMBOL MIN MAX UNIT
Storage Temperature Tste -65 +150 °C
Temperature Under Bias TA -65 +125 °C
Output Current (DC, Output High) lout 20 mA
Power Dissipation Po 1.0 W
Power Supply Voltage Vee -0.5 +7 \%

NOTE: permanent device damage may occur if Absolute Maximum Ratings are exceeded. Functional operation
should be restricted to the conditions as detailed in the operational sections of this data sheet

SPECIFIED OPERATING CONDITIONS

VALUE
PARAMETER SYMBOL MIN MAX UNIT
Commercial Temperature Range Ta 0 +70 °C
MilitaaryTemperature Range Ta -55 +125 :C; -
Supply Voltage Vee +4.5 +5.5 \
Input High Voltage Vi 2 Vce Vv
Input Low Voltage ViL -0.5 +0.8 \%

NOTE: specified Operaating Conditions define those limits between which the functionality of the device is
guaranteed.

DC CHARACTERISTICS Vcc =5V +10% over specified temperature range

SSM7166
SYMBOL PARAMETER TEST CONDITIONS | MIN MAX | UNIT
VoH Output High Voltage loy=-4mA; Vcc=min | 24 \
VoL Output Low Voltage ] lot=-16mA ; Vcc= min 0.4 Vv
Vce = max _
Ix Input Leakage Cgrrent GND < Vin< Ve 10 _ +10 | uA
CS = ViH ; Vcc= max R
loz Output Leakage Current GND < Vo1 < Ve 50  +50 UA
I os? Output Short Circuit Current Vee= max: Vo= GND -150 | mA
lce Operating Supply Current Si'r:meO\é%% = max 125 | mA

1 Duration of short circuit should not exceed 30 seconds. Not more than 1 output should
be shorted at one time.
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SSM7166-20

=R . aioga SSM7166-25

-"_- Semiconductor SSM7166-35
SSM7166-45
— - AC CHARACTERISTICS
READ CYCLE
a VALUE
COM COM/MIL COM/MIL MIL
SSM7166-20 SSM7166-25 SSM7166-35 SSM7166-45
PARAMETER SYMBOL| MIN MAX MIN MAX MIN MAX MIN MAX UNIT
Read Cycle Time tre 20 25 35 45 ns
Address Aci:ess Time - taA 20 25 Rl 35 45 ns
Chip Select Access Time t Acs 15 20 25 30 ns
Output Hold from Address Change toH 3 3 E& ........ 3 ns
Chip Selection to Output in LOW Z tu 3 s | s 3 ns
Chip Selection to Output in HIGH Z thz 15 20 7 25 30 ns
Output Enable to Output Valid t o 15 18 . 20 25 ns
O:E):J?Eﬁoble to Output in LOW VA k towz 0 ) 0 0 0 ns
Output Disable to Output in HIGH Z t oHz 12 15 20 25 ns
Chip Selection to Power Up Time 1 py? 0 0 0 0 ns
Chip Deselection to Power Down Time tpD2 15 20 25 30 ns

2 These parameters are sampled and not 100% tested.
READ CYCLE TIMING DIAGRAM NO. 1

WE = Vi, CS = V. Transition is measured $500mV from steady state.

S X

'OH

tre

torz

HIGH IMPEDENCE
T OUTPUT DATA R
DATA OU U

READ CYCLE TIMING DIAGRAM NO. 2

WE = Viy ,OE= VL . Transition is measured £500mV from steady state.
Address valid prior to CS transition low.

>

tre

X /

-— - =
' ¥ acs -t
re=Ty

HIGH IMPEDENCE

HIGH IMPEDENCE

DATA OUT OQUTPUT DATA VALID

e 1

V¢ SUPPLY CURRENT
'SB
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——&Smw Saratoga

SSM7166-20
SSM7166-25

—Ny Semiconductor SSM7166-35
SSM7166-45
WRITE CYCLE
VALUE
COM COM/MIL COM/MIL MIL
SSM7166-20 SSM7166-25 S$SM7166-35 SSM7166-45

SYMBOL| MIN MAX MIN MAX MIN MAX MIN MAX UNIT
Write Cycle Time Twe 20 25 35 45 ns
Chip Selection to End of Write fow 20 25 35 45 ns
Address Valid to End of Write taw 20 25 35 45 ns
Address Set-up Time tas 0 0 0 0 ns
Write Pulse Width twe 20 25 35 45 ns
Write Recovery Time twr 0 0 0 0 ns
Data Valid to End of Write tow 12 15 20 25 ns
Data Hold Time o 0 0 0 0 ns
Write Enable to Output in HIGH Z twz? 10 15 20 ns
Output Active from End of Write Tow? 0 0 0 0 ns

These parameters are sampled and not 100% tested.

WRITE CYCLE TIMING DIAGRAM NO.1 (WE CONTROLLED) °

ADDRESS

|-

twe

X

tew ——»f
Sj: /
/

-—

———————
'AW

—
\k

X 71_—

tow —= fou
DATA IN %DO{AU-II)N *
"NZ ‘—'OW
DATA OUT DATA UNDEFINED ‘_»\] l‘
/  HIGHIMPEDENCE I\
WRITE CYCLE TIMING DIAGRAM NO.2 (CS CONTROLLED) 3
tuwe R
ADDRESS )(
-t tow——p]
= -’{ 7
'AW - 'Wn
f— t,, —
e N\ X £/
—— tow —a-t,,
DATA IN * DATA VALID %
-t +\| [ ton —
DATA OUT DATA UNDEFINED
/ HIGH IMPEDENCE

3 Cs goes high simultaneously with WE high, the output remains in a high impedence state. CS or WE must be high during address transitions. All write
timings are referenced from the last valid address to the first transitioning address.  Transition is measured +500m
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- SSM7166-20
SSM7166-25

——
—mm Y Semiconductor SSM7166-35
SSM7166-45
PACKAGE DIMENSIONS
INCHES
R N 'PARAMETER| MIN  MAX
e Al 010
B 016 .020
i - C B 045 065
o M C 008 012
— —+| |e—s, D 1245 1.255
’k £ E 300 325
4l . 3 250 270
! a c e .095 .105
F 170
A —.U‘_— - L 125 135
s 070 080
24 LEAD 300 MIL PLASTIC DUAL IN-LINE PACKAGE (DIP) a 0° 15°
INCHES
[ D ~ PARAMETER| MIN  MAX
Aoooooononnm Al 015 060
E, C B 014 023
' N S BI 038 065
;[:T,_ o] s, c 008 015
£ D 1185 1.215
i | i = = E | 290 310
L”HHHHHHHHHH?H:{ E) 285 305
L — ¢ e 0% 110
W ——H—— s F 232
A B L 125 200
24 LEAD 300 MIL SIDEBRAZE DUAL IN-LINE PACKAGE (DIP) s 100
ORDERING INFORMATION
TEMPERATURE RANGE
PART NUMBER SPEED PACKAGE MIN  MAX  UNIT
SSM7166-20PC 20ns 24-Pin Plastic DIP 0 +70 °C
SSM7166-25PC 25ns
SSM7166-35PC 35ns
SSM7166-20SC 20ns 24-Pin Sidebraze DIP
SSM7166-255C 25ns
SSM7166-355C 35ns
ggm;}ﬁ%ggg gggz 24-Pin Sidebraze DIP -55 +125 °C
SSM7166-453B 45ns
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Saratoga
Semitggnductor

SSM7188

64K 16,384 Words by 4 Bits BiICMOS TIL Static RAM

FEATURES

* Fast Access Times
20/25/35ns Commercial Temperature
25/35/45ns Military Temperature

« Common Data Inputs & Outputs
o Full Military 883C Level B Compliant

DESCRIPTION

* Industry Standard 22-Pin Packages
» SABIC BiCMOS Fabrication Technology

The SSM7188 is a high performance 64K BICMOS static
RAM organized 16,384 words by 4 bits. The device is tar-
geted for use in main, cache and buffer memories, as
well as writeable control store in mid-range computers.
It is also designed for use in communication, industrial
and military equipment applications.

The high speed (20ns), low active power consumption
(125mA) and high output drive (16mA) of the SSM7188
when compared to equivalent CMOS TIL circuits is
achieved through utilization of Saratoga Semiconductor's
exclusive 'Self-Aligned Bipolar CMOS" (SABIC) wafer
fabrication technology. SABIC integrates bipolar
and CMOS in the same monoalithic circuit thus providing
an increase in both performance and reliability.

Writing to the device occurs when both the Chip Select
(CS) and Write Enable (WE) inputs are LOW. Data on the
Input/Output pins (1/O1- 1/Oy is written into the memory
cell specified by the 14 bit address placed on the Address
Inputs (Ag A 3. With CS LOW and WE HIGH, the content of
the addressed memory cell is transferred to the Input/Out-
put pins.

All inputs and outputs of the device are TIL compatible
and operate from a single 5V supply. Fully static circuitry
is used and balanced read and write cycles are provided.

PIN CONFIGURATION FUNCTIONAL BLOCK DIAGRAM
As 1 \ 2 Vee
A 2 21 A4 1/0,1/0, 1/03 /04
111
As[] 4 19 []A2 L
Avs QML A G —|  SENSE AMP AND
= v s i —> WRITE DRIVER
AnE 7 16 [Jvos
Az ) 15 [ Jvos
= K} o, A —pixo o
s 13 o, A plx, 3 | €—Vce
n 2w A—plix, &
>0 " o ] I 5
A, ——PpiXs Q
A —ppd X5 8 | GND
Ay —f x4 é
Ao —3pf X7
PIN IDENTIFICATION T
Ao-Ai3 Address Inputs
1/01-1/Oa4 Data Inputs/Outputs ¥ DECODER / DRIVER
CS Chip Select Input MIMRLIRL AL
WE Wiite Enable Input T T T T T T
Vee Power Supply Pin he As Ao Ans An Atz
GND Ground Pin July 1988
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—ﬁ_ Saratoas SSM7188-20
N SSM7188-35
SSM7188-45
TRUTH TABLE
MODE cs WE 1/On POWER
Read L H DO ACTIVE
Write '0' L L L ACTIVE
Write '1' L L H ACTIVE
Disabled H X HIGH Z STANDBY
H = High Voltage Level X = Irrelevant
L = Low Voltage Level DO = Valid Data Out
ABSOLUTE MAXIMUM RATINGS
VALUE
RATING SYMBOL MIN MAX UNIT
Storage Temperature Tste -65 +150 °C
Temperature Under Bias TA -65 +125 °C
Output Current (DC, Output High) lout 20 mA
Power Dissipation Ppo 1.0 W
Power Supply Voltage Vee -0.5 +7 \Y

NOTE: permanent device damage may occur if Absolute Maximum Ratings are exceeded. Functional operation
should be restricted fo the conditions as detailed in the operational sections of this data sheet.

SPECIFIED OPERATING CONDITIONS

VALUE
PARAMETER SYMBOL MIN MAX UNIT
Commercial Temperature Range Ta 0 +70 °C
MilitaaryTemperature Range Ta -55 +125 °C
Supply Voltage Vee +4.5 +5.5 \%
Input High Voltage VIH 2 Vee \Y,
Input Low Voltage ViL -0.5 +0.8 \Y

NOTE: Specified Operaating Conditions define those limits between which the functiondlity of the device is

guaranteed.

DC CHARACTERISTICS Vv c = 5V +10% over specified temperature range

SSM7188
SYMBOL PARAMETER TEST CONDITIONS | MIN MAX | UNIT
VoH Output High Voltage lon=-4mA; Vcc=min | 2.4 \
Vou Output Low Voltage loL=-16mA ; Vcc = min 0.4 v

Input Leakage Current

Vce = max
GND < Vin< Ve

-10 +10 UA

CS = Vi ; Vee= max

loz Output Leakage Current GND < Vo < Ve 50 +50 | LA

I os? Output Short Circuit Current Vee= max; Vour= GND -150 | mA
) CS = Vit ; Ve = max 12

lee Operating Supply Current Sutput Open 5| mMA

1 Duration of short circuit should not exceed 30 seconds. Not more than 1 output should

be shorted at one time.
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SSM7188-20

gre—n_JPS SSM7188-25
-‘-v- Semiconductor SSM7188-35
SSM7188-45
AC CHARACTERISTICS -
READ CYCLE
VALUE
COM COM/MIL COM/MIL MiL
SSM7188-20 SSM7188-25 SSM7188-35 SSM7188-45
PARAMETER SYMBOL| MIN MAX MIN MAX MIN MAX MIN MAX UNIT
Read Cycle Time tre 20 25 35 45 ns
Address Access Time 7 t AA ) 20 25 35 45 ns
Chip Select Access Time t ACS 15 20 25 30 ns
Output Hold from Address Change toH 3 3| 3 3 ns
Chip Selection to Output in LOW Z tu 3 3 M‘S 3 ns
Chip Selection to Output in H|G~H.72 thz 15 20 “25 30 ns
Chip Selection to Power Up Time 1 py? 0 0 o 0 o 0 ns
Chip Deselection to Power Down Time tpp2 15 20 25 30 ns

2 These parameters are sampled and not 100% tested.

READ CYCLE TIMING DIAGRAM NO. 1

WE is high for Read Cycle. CS is low, device is continuously selected.
All read Cycle timings are referenced from the last valid address to the
first fransitioning address.

|

toc
ADDRESS X %
t

M -
——— to,
PREVIOUS DATA VALID >< DATA VALID

DATA PUT

READ CYCLE TIMING DIAGRAM NO. 2

WE = ViH ,OF = ViL . Transition is measured +500mV from steady state.
Address valid prior to CS transition low.

e N

-t
HIGH IMPEDENCE

HIGH IMPEDENCE

DATA OUT

Ve SUPPLY CURRENT
Is
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SSM7188-20
SSM7188-25

—E. e Semiconductor SSM7188-35
= SSM7188-45
WRITE CYCLE
VALUE
COM COM/MIL COM/MIL MiL
SSM7188-20 SSM7188-25 SSM7188-35 SSM7188-45
SYMBOL| MIN MAX MIN MAX MIN MAX MIN MAX UNIT
Write Cycle Time fwe 20 25 35 45 ns
Chip Selection to End of Write few 20 25 35 45 ns
Address Valid to End of Write taw 20 25 35 45 ns
Address Set-up Time tas 0 0 0 0 ns
Write Pulse Width Twe 20 25 35 45 ns
Write Recovery Time twr 0 0 0] 0 ns
Data Valid to End of Write tow 12 15 20 25 ns
Data Hold Time tou 0 0 0 0 ns
Write Enable to Output in HIGH Z twz? 8 10 15 20 ns
Output Active from End of Write Tow 2 0 0 0 0 ns
2 These parameters are sampled and not 100% tested.
WRITE CYCLE TIMING DIAGRAM NO.1 (WE CONTROLLED)?
- 'w¥ !
ADDRESS >( %
tow
& 51; //
taw Mt ™
l— t,g —>’ - t,, —»
WE \K \ /.

DATA IN

tow — tor
VALID

DATA OuT

DATA UNDEFINED

HIGH IMPEDENCE

-, —>
N

WRITE CYCLE TIMING DIAGRAM NO.2 (CS CONTROLLED) 3

ADDRESS

)

O\

taw

f-— 1, —

N Z

DATA IN

X

— 'D\N — - 'DM
DATA VALID

DATA OUT

DATA UNDEFINED

S »\]

/ HIGH IMPEDENCE

34 Cs goes high simultaneously with WE high, the output remains in a high impedence state. CS or WE must be high during address transitions. All write

timings are referenced from the last valid address to the first transitioning address. Transition is measured +500m
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SSM7188-20

———, Saratoga SSM7188-25
~B e Semiconductor SSM7188-35
— SSM7188-45
PACKAGE DIMENSIONS
INCHES
< b —*™ PARAMETER| MIN  MAX
E, ( B 016 020
‘ = Lo o o § s o e B 045 055
4']_':1_ -] le—s, C 008 012
}__ ; ﬂ D 1145 1155
t ir % E 280  .300
R Es 250 270
L a ¢ e 09 110
—{— s F 170
A s L 25 35
s 070 080
22 LEAD 300 MIL PLASTIC DUAL IN-LINE PACKAGE (DIP)
a 0° 150
INCHES
D
T PARAMETER| MIN  MAX
A 015 060
C B 014 023
E'TTE_':':":E’ o B1 038 065
e —ef ks, C 008 015
- E
L i D 1085 1115
Rl le E | 290 310
f?:,: L o lle—c Ey 285 305
e .090 110
. _.U“ ' 232
125 200
22 LEAD 300 MIL SIDEBRAZE DUAL IN-LINE PACKAGE (DIP) 700
ORDERING INFORMATION
TEMPERATURE RANGE
PART NUMBER SPEED PACKAGE MIN MAX  UNIT
SSM7188-20PC 20ns 22-Pin Plastic DIP 0 +70 °C
SSM7188-25PC 25ns
SSM7188-35PC 35ns
SSM7188-20SC 20ns 22-Pin Sidebraze DIP
SSM7188-255C 25ns
SSM7188-355C 35ns
SSM7188-2538 25ns _Pin Si . .
23M7188-3538 35ns 22-Pin Sidebraze DIP 55 +125 C
SSM7188-4558 45ns
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Saratoga
Semitggnductor

SSM7198

64K 16,384 Words by 4 Bits BICMOS TITL Static RAM
with Output Enable and Dual Chip Select Inputs

FEATURES

* Fast Access Times
20/25/35ns Commercial Temperature
25/35/45ns Military Temperature

e Common Data inputs & Outputs
« Full Military 883C Level B Compliant

DESCRIPTION

¢ Industry Standard 24-Pin DIP Packages

¢ Output enable & Dual Chip Select
« SABIC BiCMOS Fabrication Technology

The SSM7198 is a high performance 64K BICMOS static
RAM organized 16,384 words by 4 bits. The device is tar-
geted for use in main, cache and buffer memories, as
well as writeable control store in mid-range computers.
It is also designed for use in communication, industrial
and military equipment applications.

The high speed (20ns), low active power consumption
(125mA) and high output drive (16mA) of the SSM7198
when compared to equivalent CMOS TIL circuits is
achieved through utilization of Saratoga Semiconductor's
exclusive "Self-Aligned Bipolar CMOS" (SABIC) wafer fab-
rication technology. SABIC integrates bipolar and CMOS
in the same monolithic circuit thus providing an increase in
both performance and reliability.

Writing to the device occurs when both the Chip Select
(CS) and Write Enable (WE) inputs are low. Data on the
Input/Output pins (1/O,- 1/O 9 is written into the memory
cell specified by the 14 bit address placed on the Ad-
dress Inputs (Ag A 9. With CS; and CS ;low, WE high and
the Output Enable input (OE) low, the content of the
addressed memory cell is transferred to the Input/Output
pins.

All inputs and outputs of the device are TIL compatible
and operate from a single 5V supply. Fully static circuitry
is used and balanced read and write cycles are provided.

PIN CONFIGURATION FUNCTIONAL BLOCK DIAGRAM
As : 1 o/ 4 Vee
As E} 2 2 [JAe D1 D2 93 V04
A [ds 2 [ As
= K 21 ] A2
Avds some 2A o8 —>| sinseampanD  [E— S
M e DIP 19 :Ao WE —3p WRITE DRIVER l&— G35,
an ] 18 ]cs
Az] s 17 :I/Ozn
Aas] s 16 [Jvos Ay —plixo o
cshy Qo 15 [Juo; A —pix) % l€—vce
ot [ 14 [ Jvo A—3pix2 a
eno [ l‘zl 13 gsz :‘i —> ;‘(5 g - CHLL ARRAY
Ag ——PpiXs 9 f—
PIN IDENTIFICATION UG
4 ——Ppd X7

Ag-Ars Address Inputs *

/O -1/Oq4 Data Inputs/Outputs [

CS§,.CS; Chip Select Input Y DECODER / DRIVER

M Write Enable !npufs Yo Yy Y2 Y3 Y4 Vs

OE Output Enable Input

Vee Power Supply Pins T T T T T T

GND Ground Pin Ao Ao AohiaAn Au July 1988
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SSM7198-20

~—m = Saratoga SSM7198-25
Semiconductor
N — SSM7198-35
SSM7198-45

TRUTH TABLE
MODE CS; CSp  WE OF I/On  POWER
Read L L H L DO ACTIVE
Write '0' L L L X L ACTIVE
Write "1’ L L L X  H ACTIVE
Output Disabled L L H H HIGHZ ACTIVE
Disabled H X X X HIGHZ STANDBY
Disabled X ) H X X HIGH‘Z STANDBY
H = High Voltage Level X = Irrelevant
L = Low Voltage Level DO = Valid Data Out

ABSOLUTE MAXIMUM RATINGS

VALUE

RATING SYMBOL MIN MAX UNIT
Storage Temperature Tsie -65 +150 °C
Temperature Under Bias Ta -65 +125 °C
Output Current (DC, Output High) lout 20 mA
Power Dissipation Po 1.0 w
Power Supply Voltage Vee -0.5 +7 Vv

NOTE: permanent device damage may occur if Absolute Maximum Ratings are exceeded. Functional operation
should be restricted to the conditions as detailed in the operational sections of this data sheet.

SPECIFIED OPERATING CONDITIONS

VALUE
PARAMETER SYMBOL MIN MAX UNIT
Commercial Temperature Range Ta 0 +70 °C
MilitaaryTemperature Range 7TA 7—55 4125 °C
Supply Voltage Vee +4.5 +5.5 \%
Input High Voltage ViH 2 Vee \
Input Low Voltage ViL -0.5 +0.8 \

NOTE: Specified Operaating Conditions define those limits between which the functionality of the device is
guaranteed.

DC CHARACTERISTICS Vee =5V £10% over specified temperature range

SSM7198

SYMBOL PARAMETER TEST CONDITIONS | MIN MAX | UNIT
VoH OQutput High Voltage lon=-4mA; Vcc=min | 2.4 Vv
VoL Output Low Voltage loL=-16mA ; Vcc = min 0.4 vV

i Input Leakage Current échD= <":/?':( <Vee -100 410 | wA
loz Output Leakage Cuirent g?\lzD \f“;;/‘fgf/gax 50 +50 | wA -
los! Output Short Circuit Current Vee= max; Vo= GND 150 | mA
lce Operating Supply Current SE:DX'TLOX%% =max 125 | mA

1 Duration of short circuit should not exceed 30 seconds. Not more than 1 output should
be shorted at one time.
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SSM7198-20

— SSM7198-25
TR SicSeductor SSM7198-35
 — SSM7198-45
AC CHARACTERISTICS
READ CYCLE
’’’’ - o VALUE
COM COM/MIL COM/MIL MiL
SSM7198-20 SSM7198-25 SSM7198-35 | SSM7198-45
PARAMETER SYMBOL| MIN MAX MIN MAX MIN MAX MIN MAX UNIT
Read Cycle Time tre 20 25 35 45 ns
Address Access Time tAA 20 25 35 45 ns
Chip Select A;:cess Time tacCs 15 20 25 30 ns
Output Hold from Address Change tou 3 3 3 3 ns
Chip Selection to Output in LOW Z ty 3 3 3 3 ns
Chip Selection to Output in HIGH Z thz 15 20 25 30 ns
Output Enable to C;utpuf Volid toe F1A5 18 20 25 ns
Output Enable to Output in LOW Z towz 0] . 0 0 0 ns
Output Disable to Output in HIGH Z Tc}ﬁz 12 15 20 25 ns
Chip Selection to Power Up Time t pu? 0 0 0 0 ns
Chip Deselection to Power Down Time t D2 15 20 25 30 ns

? These parameters are sampled and not 100% tested.

READ CYCLE TIMING DIAGRAM NO. 1

WE = Vi, 51, 2=V . Transition is measured +£500mV from steady state.

B e
opseses * N
|~ taa g ton
- o ———
OF \R
- torz
c touz

onou —— JOORBIX OO

READ CYCLE TIMING DIAGRAM NO. 2

WE = Vi, OF = V_ . Transition is measured +500mV from steady state.
Address valid prior to CS fransition low.

cs X 7

la-t,

HIGH IMPEDENCE HIGH IMPEDENCE

DATA OUT

OUTPUT DATA VALID
| fa— tep

Ve SUPPLY CURRENT
|SB
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SSM7198-20
SSM7198-25

—
T S Canductor SSM7198-35

= SSM7198-45
WRITE CYCLE

VALUE
COM COM/MIL COM/MIL MiL
SSM7198-20 SSM7198-25 SSM7198-35 SSM7198-45
SYMBOL MIN MAX MIN MAX MIN MAX MIN MAX UNIT

Write Cycle Time twe | 20 25 35 45 1 ns
Chip Selection to End of Write tow 20 25 35 45 ns
Address Valid to End of Write 20 25 35 45 ns
Address Set-up Time 0 0 0 0 ns
Write Pulse Width 20 25 35 45 ns
Write Recovery Time 0 0 0 0 ns
Data Valid to End of Write tow 12 15 20 25 ns
Data Hold Time 0 0 0 0 ns
Write Enable to Output in HIGH Z 2 8 10 15 20 ns
Output Active from End of Write tow? 0 0 0 0 ns

? These parameters are sampled and not 100% tested.

WRITE CYCLE TIMING DIAGRAM NO.1 (WE CONTROLLED) °

t wc’

ADDRESS

%

/

Ea——
' WR

—

DATA IN

-

DATA OuUT

DATA UNDEFINED

E— tow —9 tou
DATA-IN *
VALID

tow —>
N

/!l HIGH IMPEDENCE

WRITE CYCLE TIMING DIAGRAM NO.2 (CS CONTROLLED) 3

ADDRESS

DATA IN

——  tow —>ra-tg,
DATA VALID

DATA OuT

DATA UNDEFINED

-t 1

- tow —

/ HIGH

IMPEDENCE

3¢ CS goes high simultaneously with WE high, the output remains in a high impedence state. CS or WE must be high during address transitions, All write

timings are referenced from the last valid address to the first transitioning address. Transition is measured +500m
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SSM7198-20
—_ SSM7198-25

—=Law Semiconductor SSM7198-35
C— SSM7198-45
PACKAGE DIMENSIONS
INCHES

. PARAMETER| MIN  MAX

T‘ By 045 065

i C B 016 020

i = § - | [ ) cum g o C .008 012

»T;L— el s, D 1.245 1.255

“_ £ E. 300 325

Lo

N ¢ E 250 270

! a c e .095 .105

F 170

A _,u._ - L 125 135

.07 .
24 LEAD 300 MIL PLASTIC IN-LINE PACKAGE (DIP) Z 05 0 ]O;O
INCHES

B D > PARAMETER| MIN  MAX

E, ( B 014 023

L =g | e g o o o e B 038 065

N — ol s, c 008 015

|<_54_1 D 1.185 1215

t . E 290 310

Ji I‘ E 285 305

L — ¢ e 09 110

W »”.7 s F 232
A, B L

125 .200
24 LEAD 300 MIL SIDEBRAZE DUAL IN-LINE PACKAGE (DIP) S .100
ORDERING INFORMATION
TEMPERATURE RANGE
PART NUMBER SPEED PACKAGE MIN MAX UNIT
SSM7198-20PC 20ns 24-Pin Plastic DIP 0 +70 °C
SSM7198-25PC 25ns
SSM7198-35PC 35ns
SSM7198-20SC 20ns 24-Pin Sidebraze DIP
SSM7198-25SC 25ns
SSM7198-355C 35ns
SSM7198-255B 26ns -Pin Si N °
33M7198.3538 Sone 24-Pin Sidebraze DIP 55 +125 C
SSM7198-45SB 45ns
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—S-=w Saratoga

= Semiconductor

SSM7164

64K 8,192 Words by 8 Bits BICMOS TIL Static RAM

FEATURES

¢ Fast Access Times
20/25/35ns Commercial Temperature
25/35/45ns Military Temperature

¢« Common Data Inputs & Outputs
 Full Military 883C Level B Compliant

DESCRIPTION

The SSM7164 is a high performance 64K BICMOS static
RAM organized 8,192 words by 8 bits. The devices are
targeted for use in main, cache and buffer memories,
as well as writeable control store in mid-range comput-
ers. They are also designed for use in communication,
industrial and military equipment applications.

The high speed (20ns), low active power (825mW) and
high output drive (16mA) of the SSM7164 when compar-
ed to equivalent CMOS TIL circuits is achieved through
utilization of Saratoga Semiconductor's exclusive "Self-
Aligned Bipolar CMOS" (SABIC) wafer fabrication tech-
nology. SABIC integrates bipolar and CMOS in the

same monolithic circuit thus providing an increase in

both performance and reliability.

¢ Industry Standard 28-Pin DIP Packages

¢ Output Enable & Dual Chip Select
» SABIC BiCMOS Fabrication Technology

Writing to the device occurs when both the Chip Select
One (CS ) input is LOW, Chip Select Two (CS ,) input is
HIGH and the Write Enable (WE) input is LOW. Data on
Input/Output pins (I/O - 1/Og) is written into the memory
cell specified by the 13 bit address placed on the Ad-
dress Inputs (Ag- A 1,). With CS, LOW, CS, HIGH,Output
Enable (OE) LOW, and WE high, the content of the ad-
dressed memory cell is transfered to the Input/Output
pins.

All inputs and outputs of the device are TIL compatible
and operate from a single 5V supply. Fully static circuitry is
used and balanced read and write cycles are provided.

PIN CONFIGURATION FUNCTIONAL BLOCK DIAGRAM
= T = R $S8SSSTSS
A4E2 2’:W_E =S >SS =3
it
Y= 25 [ As
MO oem *BM Wi —»]  SENSEAMPAND  [€— &
A s op 2034 O —] WRITE DRIVER le— &,
A 7 2 []oe
= 2 [ Ao
A e 20 [ &,
Az Qo 19 [] vos :‘]:: :? g v
o, In 18 117 1o, Ao iy, E e
1105 [ 2 17 [ vos Av—fxs o] | CHLL ARRAY
oy s 16 [ vos :B :: :‘ é
7 5 ND
PIN IDENTIFICATION =~ Cj* s A v s>l & < °
A —pfx; X

Ag- Ao Address Inputs

1/O1-1/Os Data Inputs/Outputs |

CS1.CS2 Chip Select Inputs

WE Write Enable Input ¥ DECODER / DRIVER

OE Output Enable Input Yo Vi Y2 Y3 Y

Vce Power Supply Pin T T T T T

GND Ground Pin

NC No Connection Ay Al Al Az Ag July 1988
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SSM7164-20

—— ] Ss:::i?g:ductor SSM7164-25
N SSM7164-35
SSM7164-45
TRUTH TABLE
MODE CS1 CS2  WE OF I/On  POWER
Read L H H L DO ACTIVE
Write ‘0’ L H L X L ACTIVE
Write '1' L H L X H ACTIVE
Output Disabled L H H H HIGH Z ACTIVE
Disabled H X X X HIGHZ  STANDBY
Disabled X L X X HIGHZ  STANDBY
H = High Voltage Level X = Irrelevant
L = Low Voltage Level DO = Valid Data Out
ABSOLUTE MAXIMUM RATINGS
VALUE
RATING SYMBOL MIN MAX UNIT
Storage Temperature Tsie -65 +150 °C
Temperature Under Bias Ta -65 +125 °C
Output Current (DC, Output High) lout 20 mA
Power Dissipation Pp 1.0 W
Power Supply Voltage Vee -0.5 +7 \

NOTE: permanent device damage may occur if Absolute Maximum Ratings are exceeded. Functional operation
should be restricted to the conditions as detailed in the operational sections of this data sheet.

SPECIFIED OPERATING CONDITIONS

VALUE
PARAMETER SYMBOL MIN MAX UNIT
Commercial Temperature Range TA 0 +70 °C
MilitaaryTemperature Range Ta -55 +125 °C
Supply Voltage Vce +4.5 +5.5 \Y
Input High Voltage VIH 2 Vee \Y
Input Low Voltage ViL -0.5 +0.8 \

NOTE: Specified Operaating Conditions define those limits between which the functionality of the device is

guaranteed.

DC CHARACTERISTICS Vcc =5V +10% over specified temperature range

SSM7164
SYMBOL PARAMETER TEST CONDITIONS | MIN MAX | UNIT
VoH Output High Voltage loy=-4mA; Vcc=min | 2.4 \Y,
VoL Output Low Voltage loL=-16mA ; Vcc = min 0.4 vV
Vce = max _
Ix Input Leakage Current GND < Vin< Vee 10 7 +10 UA
CS = Nec=
(o2 Output Leakage Current (CQ?\JD\QH\bUTCg vg?;ax -50 +f0__ AJ_A_ )
I os? Output Short Circuit Current Vee= max; Voyr= GND -150 | mA
- CS = Vi ; Ve = max 150
lee Operating Supply Current Sutput Open mA

1 Duration of short circuit should not exceed 30 seconds. Not more than 1 output should

be shorted at one time.
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SSM7164-20

——=h SSM7164-25
S micanductor SSM7164-35
N SSM7164-45
AC CHARACTERISTICS
READ CYCLE B
VALUE
COM COM/MIL COM/MIL MiL
SSM7164-20 SSM7164-25 SSM7164-35 SSM7164-45
PARAMETER SYMBOL| MIN MAX | MIN MAX | MIN MAX | MIN MAX | UNIT
Read Cycle Time tre 20 25 35 45 ns
Address Access Time t AA 20 25 35 45 ns
Chip Select Access Time - tacs 15 —-~~-20 25 30 ns
Output Hold from Address Chongéﬁ toH 3 3 3 3 ns
Chip Selection to Output in LOW Z ty | 3 3 3 3 ns
Chip Deselection to Output in HIGH Z le; 15 20 25 30 ns
Output Enable to Output Valid t o 15 18 20 25 ns
Output Enable to Output in LOW Z tolz 7 0 - #WMO 0 0 ns
Output Disable to Output in HIGH Z t oHz 12 15 20 25 ns
Chip Selection to Power Up Time mfﬂpu_zr O o 0 0 0 ns
Chip Deéeiééﬁén to Pov;/é;béwn Time t pD2 15 20 25 30 ns

2 These parameters are sampled and not 100% tested.

READ CYCLE TIMING DIAGRAM NO. 1

WE =V, &1 =V, 62 =V . Transition is measured +500mV
from steady state.

tre
ADDRESSES )( ><
[ ton
-ty ——]
OE \‘
- tonz
tou

DATA OUT HIGH IMPEDENCE :OUVXLDDA"A: m

READ CYCLE TIMING DIAGRAM NO. 2

WE =Viy , OF = ViL . Transition is measured £500mV from steady state.
Address valid prior to CS transition low and CS, transition high.

cs, \ // 7/
s/ 4 AN

HIGH IMPEDENCE

DATA OUT

Ve SUPPLY CURRENT

1
B
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"'-'-‘ Setr:i?g:ductor

SSM7164-20
SSM7164-25
SSM7164-35
SSM7164-45

WRITE CYCLE
VALUE
COM COM/MIL COM/MIL MiIL
SSM7164-20 SSM7164-25 SSM7164-35 SSM7164-45
PARAMETER SYMBOL, MIN MAX MIN MAX MIN MAX MIN MAX UNIT
Wirite Cycle Time twe 20 25 35 45 ns
Chip Selection to End of Write tew 20 25 35 45 ns
Address Valid to End of Write Taw 20 25 35 45 ns
Address Set-up Time tas 0 0 0 0 s
Write Pulse Width WP 20 25 35 45 ns
Write Recovery Time WR 0 0 0 0 ns
Data Valid to End of Write fow 12 15 25 25 ns
Data Hold Time ton 0 0 0 0 ns
Wirite Enable to Output in HIGH Z twz? 8 10 156 20 ns
Output Active from End of Write Tow? 0 0 0 0 ns

2 These parameters are sampled and not 100% tested.

WRITE CYCLE TIMING DIAGRAMS

(WE CONTROLLED) 3

ADDRESS 3(

l— 5 |— tue —
We N/

t pw —
DATA IN
DATA IN VALID

&Dn

twe = tow
DATA OUT DATA UNDEFINED
HIGH IMPEDENCE

NO.2 (CS:2 CONTROLLED) *

s X C

;/

A\
- taw twe —
|-ty —

WE N N j;;;;;;;;/

Egbv

- tow ———taa—toy
DATA IN )e D\?A'ﬁl'aN
4—'w1‘q — t oy —
DATA ouT DATA UNDEFINED (
/| HIGH IMPEDENCE | \_

3 Cs, goes high or Cs; goes low simultaneously with WE high. the output remains in a high impedence state. CS or WE must be high during
address transitfions. All write timings are referenced from the last valid address to the first fransitioning address. Transition is measured +500mV

from steady state voltage.
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SSM7164-20

——M e Saratoga SSM7164-25

~N e Semiconductor SSM7164-35
\— SSM7164-45
7PACKAGE DIMENSIONS - -
INCHES
o - PARAMETER| MIN  MAX

fen T T T e T B Ve Ve T D e D e D e o D e |

kD Al 015
& d B 016 020
SN e —— B 045 056
e o e, c 008 012
L }-» E ~—i D 1.345 1.355
i 5 E 300 325
E 270 290
¢ e) .090 110
F 170
L 125 135
s 020 030
a G

INCHES

‘|= D *i PARAMETER| MIN MAX
e e/ Al 015 060
E, C B 014 023
N S—— - B 038 065
T c 008 015

o by

}« £ *{ D 1385 1415

L E 285  .305

Li IF E1 290 310

- U L ——c e 09 110

r _'H‘_ $ F 232
B

A, L 125 .200
28 LEAD 300 MIL SIDEBRAZE DUAL IN-LINE PACKAGE (DIP) S 100
ORDERING INFORMATION
TEMPERATURE RANGE
PART NUMBER SPEED PACKAGE MIN MAX UNIT
SSM7164-20PC 20ns 28-Pin Plastic DIP 0 +70 °C
SSM7164-25PC 25ns
SSM7164-35PC 35ns
SSM7164-20SC 20ns 28-Pin Sidebraze DIP
SSM7164-255C 25ns
SSM7164-355C 35ns
SSM7164-255B 25ns -Pin Si . o
33M7164-3598 Tone 28-Pin Sidebraze DIP 55 +125 C
SSM7164-455B 45ns
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Saratoga
Semitggnductor

SSM7192/5

16K by 4 Bit BICMOS TTL Synchronous Static RAM

with Transparent Outputs
PRELIMINARY INFORMATION

FEATURES

¢ High Performance
20ns Access Time
8ns Clock to Q
» High Speed System Design Features
Self-timed Write Pulse Generation
Transparent Output Latch
Separate Data Input & Output Pins

« Full Military Temperature Range

DESCRIPTION

+ Pin Compatible with Insustry Standard
MCM6292/5

¢ OFE for Asynchronous Operation (SSM7195)
« 28-Pin DIP and SOJ Packages
* SABIC BiCMOS Fabrication Technology

The SSL7192 and SSL7195 ar 65,536-bit synchronous static
RAMs organized as 16,384 words by 4 bits. These de-
vices integrate input registers, high speed SRAM array,

and output latcheds on the same monolithic chip. The
SSM7195 comes with Output Enable control. The syn-
chronous nature of the design allows more precise

timing control (such as cycle time) with the use of an
external clock (K). These devices are fabricated using
Saratoga's proprietary Bipolar CMOS process known as
SABIC (Self-Aligned Bipolar CMOS) to attain very high
speed and low power consumption.

The non-inverting registers for address (A g-A 13). data
(Do-D3), and write (W) inputs are clock (K) controlled
with positive edge of clock. This simplifies system
designer's task as he no longer has to use pulse width
for control. As the speed of circuits goes higher, it is extrem-

ly difficult to control the pulse width for reliable system oper-
ations.

Both the SSM7192 and SSM7195 provide transparent output
operation when clock (K) is low for access of RAM data
within the same cycle. The output data is latched when
(K) is high.

The SSM7195 has an output enable (G) which provides
asynchronous bus control for common /O and bank
switching applications.

Write operations are internally self-timed and initiated
by the rising edge of the (K) input. This feature eliminates
complex off-chip write pulse generation and provides
added flexibility for incoming signals. Both devices will
be available in 300 MIL, 28-pin Side Braised and plastic
DIPs, and 400 MIL, 28-pin plastic SOJ packages.

PIN CONFIGURATION
—\

:sE 1 28 b"cc a- T
s 2 27 A4 d. - b
A s 26 []A; d. »
As ] 4 2 [ A2 [m ) » 1
s 2 [ A E : “ g
Mo) 6 sgomi 28 [ Ao d- 405005‘,,1IL 2
a7 DIP 22 [] o, [m I 2
a[] e 2 o, E.: :’:g
= K 2 [Jae d. )
% [} 1w e [ BN v
o [In 8] e E:i :: g
e [ 17 [ 9o

x O wlw

Vss 14 15 [ Vssa Same Pin assignment as DIP

July 1988

3-72



-

PRELIMINARY INFORMATION

-'-‘ Semiconductor SSM7192/5
FUNCTIONAL BLOCK DIAGRAM -
ADD ——————* & Vec
Ag-A RESS Q 16K x4 [&——V, v
kel SS
REGISTERS | 9 oKX s
e ARRAY
3
e
Dy-D; — DATA Q,
REGISTERS [,
2
COLUMN 5 L > q,
- —o > 1/0 > =
E —> CcoONIROL » 3
" PUbsE DECODER = 2
GENERATOR 1o
—>Q3
INPUT ——k‘
K — cock [|* 1
Figure 1: FUNCTIONAL BLOCK DIAGRAM OF SSM7192
DDRES i Vec
A -A ADDRESS a
7T recisTers L 0 M kx4 Ve Vg
O SRAM
i ARRAY
3
S
Dy-D; ——» DATA Q
REGISTERS |, | b
y a
COLUMN 5 Q,
— » | 1 B4
s s [ o 4]
W, ISTER COWMN | 5
| R DECODER | | E @
GENERATOR o
b
—» Q
INPUT ko ¥
K — clock [—* L >
= OUTPUT ENABLE
& — " BUFFER

Figure 2. FUNCTIONAL BLOCK DIAGRAM OF SSM7195
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SSM7193/4

16K by 4 Bit BICMOS TTL Synchronous Static RAM
with Output Registers

PRELIMINARY INFORMATION

FEATURES

« High Performance
20ns Access Time
8ns Clock to Q

« High Speed System Design Features
Self-timed Write Pulse Generation
Output Registers for Pipelined Operation
Separate Data Input & Output Pins

« Full Military Temperature Range
DESCRIPTION

¢ Pin Compatible with Industry Standard
MCM6293/4

* OE for Asynchronous Operation (SSM7194)
« 28-Pin DIP and SOJ Packages
* SABIC BiCMOS Fabrication Technology

The SSL7193 and SSL7194 ar 65,536-bit synchronous static
RAMs organized as 16,384 words by 4 bits. These de-
vices integrate input registers, high speed SRAM array,

and output latcheds on the same monoalithic chip. The
SSM7194 comes with Output Enable control. The syn-
chronous nature of the design allows more precise

timing control (such as cycle time) with the use of an
external clock (K). These devices are fabricated using
Saratoga's proprietary Bipolar CMOS process known as
SABIC (Self-Aligned Bipolar CMOS) to attain very high
speed and low power consumption.

The non-inverting registers for address (Ay-A 13). data
(Do-D3)., and write (W) inputs are clock (K) confrolled
with positive edge of clock. This simplifies system
designer's task as he no longer has to use pulse width
for control. As the speed of circuits goes higher, it is extrem-

ly difficult to control the pulse width for reliable system oper-
ations.

Both the SSM7193 and SSM7194 provide transparent output
registers. At the rising edge of the clock (K) data from the
previous (K) high cycle is presented at the output pins.
This is also called as pipelined operation.

The SSM7194 has an output enable (G) which provides
asynchronous bus control for common 1/O and bank
switching applications.

Write operations are internally self-timed and initiated
by the rising edge of the (K) input. This feature eliminates
complex off-chip write pulse generation and provides
added flexibility for incoming signals. Both devices will
be available in 300 MIL, 28-pin side-braised and plastic
DIPs, and 400 MIL, 28-pin plastic SOJ packages.

PIN CONFIGURATION
Asfg N 2 Qvec
[m »
Ae] 2 27 [JAs d. - B
Ao 2 [JAs [= B » 1
4 %
:aE 4 % [ Az E ‘ * a
o[ s u [ A d. » g
Mo 6 apomi 22 A0 d; doslgfll. 2
Aoy DIP 22 [ o, . L u]
a2l 21 [ o, fE_‘: :g
as] e 20 [ e O-» LN =]
% [Jo w]e; [m B v
o n wlle E:: :: 3
56 e tA m T
x Jw 6w w Same Pin assignment as DIP
Ve O 15 [ Vaa Note: Vq should be isolated from Vi

for low noise applications
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toga
-'-'-‘ Semiconductor SSM 7] 9 3 / 4
FUNCTIONAL BLOCK DIAGRAM
poREss [ ¢ & Vee
An-A A [a)
0TI REGISTERS o} M 16K x4 [V Visa
o SRAM
o ARRAY
=
Q
Do-Dy — pl DATA
078 REGISTERS S
y ]
COLUMN 5 L > q,
— > 1/0 > =
E —» C%NgRO; > S
= REGISTER =
wo ol COLUMN 5
IRITE DECODER g e,
=2
GENERATOR o)
CLOCK i }:o %
K —> INPUT

Figure 1: FUNCTIONAL BLOCK DIAGRAM OF SSM7193

I — [ Vec
A -
0 A13_____’ ADDRESS [a) > 16K x 4 Vss Vssq
REGISTERS [ S K x4 [
o ARRAY
z
. 2
Do-0; — »  DATA o
0 REGISTERS | 0
&
COLUMN O —> Q,
E —» CconmroL * ] /O o 3
w REGISTERS coluMn =] 5
—> WRITE 2 Ly aq
L PULSE DECODER | | & h 2
GENERATOR o
L »q
INPUT k, 3
K- —> clock h >

OUTPUT ENABLE
BUFFER

I.

Figure 2: FUNCTIONAL BLOCK DIAGRAM OF SSM7194
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PRODUCTS AND CAPARBILITIES
QUALITY AND RELIABILITY

BiCMOS TTL SRAMS

BiCMOS TIL FIFOS
BiCMOS TTL LOGIC

BiCMOS TTL MODULES

BiCMOS ECL SRAMS 7
PACKAGING 7

SALES OFFICES
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"-‘-‘ Semiconductor SECTION CONTENTS
BiCMOS TTL CACHE TAGS
Device Number Description Page Number
SSL4180 . . . 4K x 4 Cache Tag RAM with Totem Pole Qutputs . . . . . . . . . .. 4-4
SSL4181 . . . 4K x 4 Cache Tag RAM with Open Drain Qutputs. . . . - . . . . .. 4-4
§SL2152 . . . 2Kx 9 Cache Tag RAM with Totem Pole Outputs . . . . . . . . . .. 4-12
§SL2154 . . . 2K x4 Cache Tag RAM with Open DrainOutputs. . . . - . . . . . . 4-12
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SS14180/1

= Semiconductor
4K by 4 Bit BICMOS Cache Tag RAM
ADVANCE INFORMATION
FEATURES

o Fast Address to MATCH
15/20/25/35ns Address to Compare
13/15/20ns Tag to Compare

« Flash Clear & Word Width Expandable

« Full Military Temperature Range

DESCRIPTION

¢ Industry Standard 22-Pin DIP Packages
o Totem-Pole (4180) & Open Drain (4181)
¢ Pin Compatible with MK41H80 & MK4180
* SABiIC BiCMOS Fabrication Technology

The SSL4180 & SSL4181 are high performance 16K BICMOS
static RAMs, with a 4K x 4 organization and an on-chip 4-
bit comparator. This comparator comapres RAM content
and the current input data. The result is active high match
on the MATCH (SSL4180) output pin or active low miss on
the same pin. The SSL4181 has an active low miss open
drain MATCH output. This MATCH output pin can be NAND-
ed (in case of S5L4180) or tie-ORed with pull-up resistor (in
case of SSL4181).

During READ cycle, the tag data will be transferred from the
memory array to the |/O pins (DQ - DQ 3) when the output
enable is active (OF is low).

An active low Flash Clear signal (CLR) will clear or reset
memory array o all zero. This is used for resetting the tag-
ram, flashing it after a miss or for context swithching.

The SSL4180 and SSL4181 are very simple to control. When
the Write Enable (WE) pin is low, a write cycle is initiated.
The Output Enable (OE) pin enables a READ cycle when
it is low. The (CLR) pin enables a Flash Clear cycle when it
is low.

The SSL4180/SSL4181 begins a compare cycle with the
valid address (refer to Figure 2). A valid MATCH is enabl-
ed when (OE) and (WE) go high in conjunction with their
respective set-up and hold times. MATCH will occur t,
nano-seconds after a valid address, and t,., nano-
seconds after valid data in. MATCH will then go invalid

t4en NQO-seconds after the address changes.

Both devices start a Write cycle with stable addresses
(see Figure 2). OE is in "don't care’ state. (WE) may
fall with stable addresses, and must remain low until
faw With a duration of t,ew . Data in must be held valid
fgs _nano-seconds before andt  nano-seconds after
(WE) goes high. MAICH will be invalid during this
entire cycle.

The SSL4180/81_begins a READ cycle with stable ad-
dresses and (WE) high (see Figure 3). DQ be-
comes valid 55 nano-seconds after valid address,
and teea NANO-seconds after the fall of (OE). The
DQ outputs become invalid ton nano-seconds
after the address become invalid or tee, NANO-sec-
onds after (OF) is brought high. Ripple through
data access may be accomplished by holdlng
(OF) active low whil strobing addresses (A .
and holding (CLR) and (WE) high. The MATdH
output will be invalid during the READ cycle.

A Flash Clear Cycle begins as (CLR) is brought
low (see Figure 4). This results in clearing all 16,384
bits of memory to all zero. Control inputs will not
be recognized from t., nano-seconds after (CLR)
falls to t,,  after (CLR) is broughf high. (OFE) and
(WE) ore donf cares" and DQ is high Z MATICH
will be invalid as long as (CIR) is low.

The SSL4180 is pin compatible to Mostek's MK41H80
device.
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e Saratoga ADVANCE INFORMATION

- Semiconductor SSL4180/1

PIN CONFIGURATION FUNCTIONAL BLOCK DIAGRAM

\J Y Y Y Y
YS9 2 M vee _
As [} 2] A oF —P
As O : 2007 a2 %vul UISIE/'JC)SEBI?FhFAEgS 4]
mOe m P
mlls o e,
= A éw
AanlC] 7 1617 pe,
An[J s 1517 oe, MEMORY
=c. B o
we [C]ro 1317 o, ™ R o
[ [¢]
vss A1t 12 ] matcH s §&, 5 MATCH
: of £
a3 =
z 3
) COLUMN 1/O
DECODER
BUFFERS
PIN IDENTIFICATION
Ag-An Address Inputs
DQo - DQs Data Inputs/Outputs
MATCH Comparator Output Ao-As
WE Write Enable
OE Output Enable
CLR Flash Clear FIGURE 1. Block Diagram
Vee Power (+5V)
Vss Ground
* Totem-pole for SSL4180 and Open Drain for SSL4181
TRUTH TABLE (x = 'DONT CARE)
WE OE CLR MATCH MODE
H H Valid Compare Cycle
L H Invalid Write Cycle
L H Invalid Read Cycle
ABSOLUTE MAXIMUM RATINGS
Voltage on any Termainal relative to V. ... -1.0V to +7.0V
Operating Tempepgture T (Ambient) - . 06°Cto+70°C
Storage Tempera (COIAMIC) - o e ool -65 °C to +150 °C
Storage Temperature (PIASHC) - .- ool -565 °C to +125 °C
Power Dissipation ----. e s 1 Watt
Output Current per Pin -l 50 mA

NOTE: Permanent device damage may occur if Absolute Maximum Ratings are exceeded. Functional operation should be
restricted to the conditions as detailed in the operational sections of this data book.
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— e Saratoga ADVANCE INFORMATION
~ER o Semicond
N etor $5L4180/1
SWITCHING CHARACTERISTICS - 7
SSL4180/1-15| SSL4180/1-20 SSL4180/1-25|S5L4180/1-35
SYMBOL| PARAMETER MIN MAX| MIN MAX |[MIN MAX| MIN MAX| UNIT
te Cycle Time 20 20 20 20 ns
L. Compare Command Set Up Time 7 7 7 7 ns
—f cch Compd;e Command Hold Time 0 0 0 0 ns
toes Read Command (WE) Set Up Time 0 0 0 0 ns
t .. |Read Command (WE) Hold Time 0 0 0 0 ns
t s Address Set Up Time 0 0 0 0 ns
tow Address STob;e to EncT of Write Command (WE) | 12 12 12 12 ns
., |AddressHold Time after End of Write 0 0 0 0 ns
t vew Write Comménd (VVTE) to End of Write 12 12 12 12 ns
t, |DatasetupTime 10 10 10 10 ns
t,  |DataHold Time - 0 0 0 0 ns
7 L Data Compare Access Time (NOTE 4 13 13 13 13| ns
toca Address Com;ore Access Time (NOTE 4 15 15 15 15| ns
. toen Address Compare Hold Tirheﬂ (Ndé 4>7 - N ns
b aen Data Compare Hold Time (NOTE 4) 3 ns
7 L Output Enable (OFE) Access Time (NbTE ) 10 10 10 lb ns
t or;‘ V&Iac;lsc{og)uf (DQ) Hbld Tirﬁe (NOTE 4)" - 5 5 5 5 ns
t oo Address Access Time (NOTE 4) 20 20 20 20 | ns
t e | Output Enable (OF) to HIGH Z more 5) 7 7 7 7 | ns
t., |Output Enable (OF) to LOW Z wore &) 2 |2 |2 2 ns
f e | Wiite Enable (WE) to HIGH Z mores) 8 8 8 8 | ns
t e Write Enable (WE) to LOW Z NoTe 5) 7 3 3 3 3 ns
AC ELECTRICAL CHARACTERISTICS (0°C <T,< +&) °C) (Vce= 5.0V £10%)
SSL4180/1-15| SSL4180/1-20 SSL4180/1-25/S5L4180/1-35
SYMBOL| PARAMETER MIN MAX| MIN MAX |MIN MAX| MIN MAX| UNIT
t e Flash Clear Cycle Time 70 70 70 70 ns
) L Clear (CLR) to Input "Don't Care" ns
to o én:i of Clear (CLR) to Input Recognized ns
t d; Flash Clear (CLR) Pulse Width 65 65 65 65 ns
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—-‘-.- Semiconductor SSL4180/1

SWITCHING CHARACTERISTICS (CONTINUED)

- COMPARE CYCLE ¢ >la WRITE CVCLE ¢

ADDRESS )( ADDRESS VALID >< ADDRESS VALID *

tees t

cch

o ¢ X\\\\\ \\\\\\\\\\\\\\\\\\\\
»1 tes |

P— 9
WE
7777 , *
> Hoea rch
\
D@ VAUD DATA IN
>_/

=— T —%
— ,OCG el — [-— 'GCh —
la—— tin ——
'dch
VALID COMPARE \>
MATCH (TRI-STATE) / (TRI-STATE)
Figure 2. Compare and Write Cycle
F————— WRITE CYCLE t_ READ CYCLE t | ——————>]
ADDRESS >< )( ADDRESS VALID ><
-— s > re——t cp j
= 4
OE
-t > \ | /|
[ - tocn
— % N\
e - ot — . OO VNN
' e b, —a
wel '
e 1y, ] - oez ——————®
ty fe— toea L t
oh
'OG
/
ba VALID DATA IN )(\ VALID DATA OUT

MATCH (TRI-STATE, and INVALID)

Figure 3. Write and Read Cycle
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ADVANCE INFORMATION
SSL4180/1

SWITCHING CHARACTERISTICS (CONTINUED)

l@———— READ CYCLE t_ CLEARCYCILE t,,  ————>=—— WRITECYCLE t_
)L ADDRESS VALID ADDRESS vmo)M( ADDRESS VALID
ok \ / N\ /
topt
CLr t
'c: —D‘
~ 'cx > 'wew —J
WE N / 4
we |l NOXXXX)
t g —]
|- ,cez
re— t. et g
bQ* VALID DATA OUT VALID DATA IN
MATCH (TRI-STATE)
* Avoid metastable inputs
Figure 4. Read-Flash Clear-Write Cycle
AC TEST CONDITIONS
INPUL LEVEIS < e cieiecaaes GND to 3.0V
Transition Timesinput & Output Signal Timing «vveeeaanoo. 5ns
+5.0V +5.0V
Reference Level ... 1.5V
. 480 ) 480
Ambient Temperature .......ccoccocicvieennnn- 0°Cto+70°C |, Device L ohms Unosvice " ohms
..................................................... 5V +10%
cc 30 pE* 5 pF*
NOTES:

1.V, may undershoot to -2.0V for 200ns or

less during input transitions.

2. lccr is measured as the average AC current
with Vce = Vee (Mmax) with the outputs open
circuit. t cycle = minimum duty cycle 100%.

. Capacities are sampled and not 100% tested.

. Measured with load shown in Figure 5A.

. Measured with load shown in Figure 5B.

. Input leakage current specifications are valid
for all DQs such that OV<Vy,, <V . With the
exception to MATCH which is always enabled.

[ B¢ N~ N}

* Includes scope and Test jig

Figure 5A & 5B. Ouput Load Circuits
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—--____ ss::_mgad o ADVANCE INFORMATION
iconauctor
N SSL4180/1
DC ELECRICAL CHARACTERISTICS
SYMBOL PARAMETER MIN MAX | UNIT | NOTES
Vce Supply voltage (referenced to Vss ) 4.5 55
Vss Ground 0.0 0.0 V
Vin Input High Voltage, all inputs (referenced to Vs ) 22 {1V 4] v o
Vi Input Los Voltage, allinputs (referencedto Vss ) -1.0 .08 v | o1
leel Operating Current (average power supply operating current) 110 mA 2
li Input Leakage Current, any input - - -10 10 pA | 6
ol Output Leakage Current ) - -50 50 pA
Von Output High Voltage, reference to Vss ; loh = -4 mA 2.4
Vol Output Low Voltage, reference to Vss ; lol = +16 mA 04 B
AC ELECRICAL CHARACTERISTICS
SYMBOL PARAMETER TYP MAX | UNIT | NOTE
C Capacitance, on any input pin 4 7 pF 3
C, Capacitance, on any output pin 8 10 pF 3
PACKAGE DIMENSIONS
INCHES
e b —*™ PARAMETER| MIN MAX
? e Vsl T T Ve T Vo T oo | A 015
i, C B 016 020
B1 .045 055
J =) = | joomj s ) mm § o ) o ) o o | —
_ii__ | s, C 008 012
*_7 . 4,* D 1145 1.155
t _{l %, E 280  .300
R E 250 270
L a ¢ e) .090 110
[ _.H<_ T s F ’.;;J—
A ’ L 125 135
22 LEAD 300 MIL PLASTIC DUAL IN-LINE PACKAGE (DIP) S 070 080
a 0° 16°
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g SSL4180/1
PACKAGE DIMENSIONS
- b _ INCHES
N PARAMETER| MIN  MAX
Al 015 .060
| C B 014 .023
ETTE?EEE =L By .038 .065
% —f ks, c 008 015
™ D 1085 1115

|
:[F E 290 310
e c £y 285 305
4_| . e 09 110
B

F 232
L 125 .200
22 LEAD 300 MIL SIDEBRAZE DUAL IN-LINE PACKAGE (DIP) s 100
ORDERING INFORMATION
TEMPERATURE RANGE
PART NUMBER SPEED PACKAGE MIN MAX UNIT
SSL4180-15PC 16ns 22-Pin Plastic DIP 0 +70 °C
SSL4180-20PC 20
SSL4180-25PC 25
SSL4180-35PC 35
SSL4180-15SC 15ns 22-Pin Sidebraze DIP
§51L4180-20SC 20
$5L4180-255C 25
S5L4180-35SC 35
SSL4180-20SM 20ns 22-Pin Sidebraze DIP -55 +125 °C
S5L4180-255M 25
SSL4180-355M 35
SSL4180-15PC 15ns 22-Pin Plastic DIP 0 +70 °C
SSL4180-20PC 20
$5L4180-25PC 25
SSL4180-35PC 35
SSL4180-156SC 16ns 22-Pin Sidebraze DIP
55L4180-20SC 20
55L4180-255C 25
SSL4180-355C 35
551.4180-20SM 20ns 22-Pin Sidebraze DIP -65 +125 °C
SSL4180-255M 25
SSL4180-355M 35

410
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SSL2152/4

|
2K by 9 Bit BiCMOS Cache Tag RAM

ADVANCE INFORMATION
FEATURES
« Fast Address to MATCH » Industry Standard 28-Pin DIP Packages
20/25/30ns max

¢ Full Featured for Design Flexibility
On-Chip Parity Generation & Checking
Parity Error Output & Forced Parity Error Input
Word Width Expandable

¢ Full Military Temperature Range

DESCRIPTION

« Totem-Pole (2152) & Open Drain (2154)
¢ Pin Compatible with TACT2152 & TACT2154
* SABIC BiCMOS Fabrication Technology

The SSL2162 and SSL2154 are 8-bit cache address com-
parators with on-chip 2K x 9 SRAM array, parity generator,
parity checker, and a 9-bit comparator. These two de-
vices are fabricated with the most advanced Saratoga
proprietary BICMOS process with TIL compatible inputs
and outputs. Both devices are cascadeable for wider
tag address or deeper tag memory size. The SS5L2152
has totem-pole MATCH output while the SSL2154 has an
open-drain MATCH output for easy OR-tying.

When S is low and W and R are high, the cache address
comparator compares the contents of the memory
location address by (Ag - Ay ) with the (Do- D 7 ) plus
generated parity. An equality is indicated by a high logic
level on the MATCH output pin. A low logic level output
on the PE signifies a parity error in the internal RAM data.
PE is an open-drain output for easy OR-tying. During a
write cycle (S and W are low), data on (Dq - D ;) plus gen-
erated odd parity are written into a 9-bit memory location
addressed by (Ag - A 1 ). During the write cycle, a parity
error may be forced by holding PE low.

A read operation allows the contents of the RAM to be
read at the (Do - D 7 ) pins. The read operation is initiated
when R and S are both low, and W is high.

A reset input is provided for initialization. A low state at the
RESET pin will clear (fo all zero) the entire 2K x 9 RAM array
(with valid parity), and the MATCH output is forced high.

If an input data word of zero is compared to any mem-
ory location that has not been written into since reset,
MATCH will be high, indicating that the input data, plus
generated parity, is equal to the content of that reset
memory location. PE will be high for every addressed
memory location after reset, indicating no parity error in
the RAM data. By tying a single data input pin high, this
bit will function as a valid bit and a MATCH will not occur
unless data has been written into the addressed location.
When cascading in the "width" direction, only one bit
needs to be tied high regardless of the address size.

Both the SSL2152 and SSL2154 are offered in 28-pin. 600
MIL CERDIP and plastic DIP packages. Products are
offered in both commercial and military temperature
ranges.

These devices are ideally suited for applications that
are based on the Intel, Motorola and other 32-bit RISC
micro-processors, with the fastest operating frequen-
cies. With the integrated cache address comparator,
the 2K x 9 bits of high speed SRAM, and parity genera-
tion and checking capability, the SSL2152 and SSL2154
will reduce chip count, lower system power consump-
tion and shorten design cycle with lower cost.

The simple hand-shaking and controlling features make
interfacing to the microprocessors very straight forward.
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P Qaratoga  ctor ADVANCE INFORMATION
- SSL2152/4
PIN CONFIGURATION FUNCTIONAL BLOCK DIAGRAM
== \J s
“d.  Bv Rk u]rﬂ e
L] = I P mps xx9 l¢— >
a2 2501 A,
A s 4l a,
o= i S o (L e o e | s
oo ] & 2] os Loeic —»
LLN i K 20[ ] os
o1 e 19[] ps
D2 E n ] m Y 3!?‘ —P MIS
= M - Do | | ool
- _ v ——P
W[ | B[]
PIN IDENTIFICATION
Ag-Alp Address Inputs
Do-Dy Data Inputs/Outputs MATCH OUPUT DESCRIPTION
MATCH Comparator Output
RESET Reset , (Ag-A10)=Dg-D; +Parity, or
R Read Output MATCH =\, if: g_%ES{E/T =Vy \,_Npr v
s Chip Select = Vi or =
ﬂ Write Control Input (Ag-Aqg)#Dg-D; + Parity, with
PE Parity Error Output/Input MATCH =V if: RESET =My,
Vce Power (+5V) S=Vy ., andrW =Wy
GND Ground
FUNCTION TABLE |
o __INPUTS OUTPUTS 1/0 FUNCTIONS
W R S RESET Match PE Do - D7
H L L H H H OUTPUT
L L READ
H H L H L H INPUT PARITY ERROR
H L NOT EQUAL
H H UNDEFINED ERROR
L X L H H IN _INPUT ~ . ~ EQUAL
X X H H H H HIGH Z WRITE
X X X L H . * i DEVICE DISABLED
* THE STATE OF THESE PINS IS DEPENDENT ON INPUTS W, R, AND S. MEMORY RESET
ABSOLUTE MAXIMUM RATINGS
SUPPly VoORAQE, VO C - - - - - - ool -1.5Vto 7v
Input Voltage Range. any Input - . -1.8Vto 7V
Continuous Power Dissipation - . . ... W
Operating Fre-Air Temperature RaNGe - ... 0°Cto+70°C
Storage Temperature ... -65 °C to +150 °C

NOTE: Vcc voltage is with respect to ground.
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> Semiconductor $512152/4

SWITCHING CHARACTERISTICS

(Over Recommended Ranges of Supply Voltage and Operating Temperature))

ovaaDA §SL2152/4-20 $SL2152/4-25 $SL2152/4-30 aaary
COMPARE CYCLE PARAMETER SYMBOL | \UN TYP MAX MIN TYP MAX MIN TP Mmax | YN
Access Time from Address to MATCH t oy 20 25 30 ns
Access Time from Address to PE t aap) 23 28 33 ns
Access Time from § to MATCH t s 18 18 20 ns
Prop Delay, Data Inputs to MATCH t p(O-M) 15 17 20 ns
Prop Delay, RESET LOW to MATCH HIGH t D(RST-MH) 16 18 21 ns
Prop Delay, S HIGH to MATCH HIGH t D(S-MH) 11 12 16 ns
Prop Delay, W LOW to MATCH HIGH P oow-MH) 13 14 17 ns
Prop Delay, W LOW to PE HIGH t DOW-PH) 12 12 15 ns
MATCH Valid Time after Change of Address LIS [ 6 8 ns
MATCH Valid Time after Change of Data two 2 2 4 ns
MATCH Valid Time (LOW) after S HIGH t s 2 2 4 ns
PE Valid Time after Change of Address t wap) 6 6 8 ns
COMPARE CYCLE PARAMETER
Read Access Time from Address to Dg - D7 t aaD) 25 30 40 ns
Chip Select Access Time from SLOWto Dy - D; 1 os.py 20 25 35 ns
Prop Delay, R LOW to Valid Data Out LPNCE>) 20 25 35 ns
Prop Delay, R LOW to MATCH HIGH NIV 12 12 15 | ns
Prop Delay, R LOW fo PE HIGH t o) 12 12 15 | ns
Data OUt Disable Time (from HIGH or LOW) tdis 18 20 30 ns
(from R.S,W)
COMPARE CYCLE PARAMETER
Pulse Duration, RESET LOW b @D 40 50 50 ns
Pulse Duration, W LOW, w/o Writing PE LI 15 15 15 ns
Pulse Duration, W LOW, Writing PE ! t wpEGWD) 15 15 15 ns
Address Setup Time Before W HIGH LI 0 0 0 ns
Data Setup Time before W HIGH t o) 10 10 10 ns
PE Setup Time before W HIGH t e 10 10 10 ns
Chip Select Setup Time before W HIGH t s 10 10 10 ns
RESET Inactive Setup Time to First Tag Cycle  t ¢ppy 15 15 15 ns
Address Hold Time after W HIGH t ey 0 0 0 ns
Data Hold Time affer W HIGH t hoy 5 5 5 ns
Data Hold Time affer W LOW ? t now 10 10 10 ns
PE Hold Time after W HIGH t e 0 0 0 ns
Chip Select Hold Time after W HIGH thes) 0 0 0 ns
Address Valid to Write Enable HIGH P avwh 15 15 15 ns

T Parameters t, o, aNd te,e,  apply only during the write Cycle Timing when writing a parity error.
2t, oy Quarantees that when W is taken low during a compare cycle with MATCH high that match will remain high without a glitch low.
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SWITHCHING DIAGRAMS
Write Cycle Timing
Ao~ AvoXX)OO( ADDRESS VALID )O(X)(X
cs | |
— — P ty —]

W SEE NOTE BELOW

o Y wowy Mwpeowyy “‘_—’i

D,-D;

XXXXXXXX)

DATA VALID

PE (INPUT) SEE NOTE BELOW |

'su(D)

— -
tho)

"7

MATCH |

tue)

I —

[ towmm —’i

'h(P) —’|

\

PE (OUTPUD)

ra——— ¢

NOTE: While Writing Parity Error

Reset Cycle Timing

RESET I

—

P(W-PH)

' t w(RL)

'SU(RH)

ADDRESS

FIRST TAG CYCLE

MATCH

l" oM ”!

Compare Cycle Timing

Ag-Ap X>0< ADDRESS VALID >K ADDRESS VALID M
'O(A) 4"
D,-D; % DATA VALID ‘| >< DATA VALID )(XX
tooy ——
B L ! i
T
- tos B -t - tois-mH) ——’J
NOXXX /
t a(A-P) et AP _..
PE \ /
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SWITHCHING DIAGRAMS (CONTINUED)

Read Cycle Timing

Ao-Ayp )(

R I
e toro

Dy-D,

|

N\

et o(re»w)’{
MATCH /

'D(R PH)

7

\
\

AC TEST CONDITIONS

—

Test
Point

VCC
S,
From Output Test From Output
Under Test Point Under r%sq R =330 ohms
From Output =
Under Test €. =30pF ] Sz

C =30pF ____ I
Load Circuit I Load Circuit Load Circuit "

Figure 1. SSL2152 MATCH Output Figure 2. MATCH & PE (O.C.) Figure 3. Tri-State Data Outputs
The Following Chart is to be used with Figure 3.

PARAMETER RL C, Sy So
ten tozH 640 ohms 30 pF open closed
tpzL 640 ohms 30 pF closed open
tdis tpHz 640 ohms 30 pF open closed
tpLz 640 ohms 30 pF closed open
Tpd or t 640 ohms 30 pF open open

NOTE: C, includes probe and test fixture capacitance.
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RECOMMENDED OPERATING CONDITIONS
MIN TYP MAX UNIT
Vee: Supply Voltage 4.5 50 55 \%
V|4 : High-Level Input Voltage 20 6.0 \
V| : Low-Level Input Voltage (SEE NOTE BELOW) -0.5 0.8 \%
Vou: High Level Ouput Voltage, MATCH (SSL21564) & PE Output only 5.5 Vv
lon : High-Level Output Current, MATCH (SS5L2152) & D - D 5 -8.0 mA
loL @ Low-Level Output Current: MATCH (SSL2152) 16 mA
MATCH (S5L2154)-24 mA also available 16 mA
PE - 24 mA also available 16 mA
Dy - Dy - 16 mA also available 8.0 mA
Ta : Operating Free-Air Temperature 0 70 °C

ELECTRICAL CHARACTER'STK{% (Recommended Free-Air Temperatye Range)

SLL2152/54

]
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
| Output Leakage Current CS=ViH :Vcc =max -50 50 mA
R GND < Voutr <Vee
Von  High-Level Output Voltage (2151 MATCH & PE) lon= -4mA, Vec = 4.5 2.4 \
VoL Low-Level Output Voltage, Ve = 4.5V loL = 16mA MATCH 0.4 \%
loL = 16mA (2152) MATCH
loL = 16mA, PE
loL= 8mA.Dqa-Dz7
I Input Current - Vi1 =0-Vec Vec=56.5V 10 pA
| os Short Circuit Qutput Current (2152 MATCH) Vg =GND,Vce=5.5V 50 150 _mA
| cc1 Supply Current (Operative) | RESET=Vcc=65V.5=0 85 125 mA
| cc2  Supply Current (Reset) S= RESE_T =0V, Vcc= 5.5V 5 10 mA
| cca  Supply Current (Deselect) RESET =S = Vcc= 5.5V 75 105 mA
Ci Input Capacitance f=1MHz 5 pF
G Output Capacitance f=1MHz 6 oF
1 All typical values are a Vee = 5.0V and Ta =25 °C.
2Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second.
PACKAGE DIMENSIONS
INCHES
l - b > 600 MIL
T OOoooooooonoooo PARAMETER | MIN MAX
E, d Al 015
y B 016 020
J U | - s o - | S S o e — - - |
e‘] . B, B, 056 065
L - [ —» C .008 012
i‘ 1 ; D 1445 1,455
Li A E .600 625
| a ¢ £ 530 550
r e s e 090 110
A, B —
F .190
28 LEAD 600 MIL PLASTIC DUAL IN-LINE PACKAGE (DIP) L 125 135
s 070 .080
a Q° 15°
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EAQKAS;EDIMENSIONS o
INCHES
|= D ~| PARAMETER| MIN  MAX
}_ oooooooomcacaoee 7 VAV] 015 060
E, C B 014 023
ool o s, C 008 015
}.¥ € ‘_i D 1.490
) .
E 590 620
in i'i'i'i'i'i'i!i’i'i'i'i!i'i!i jF e 0 610
= a ¢ e 09 110
r ,.< ..7 s F 232
! B L 125 200
28 LEAD 600 MIL CERAMIC DUAL IN-LINE PACKAGE (DIP) s 100
a 0° 15°
ORDERING INFORMATION
TEMPERATURE RANGE
PART NUMBER SPEED PACKAGE MIN MAX  UNIT
SSL2152-20PC 20ns 28-Pin 600 MIL Plastic DIP 0 +70 °C
SSL2152-25PC 25
SSL2152-30PC 30
$5L2152-20CC 20ns 28-Pin 600 MIL CERDIP
S5L2152-25CC 25
$5L2152-30CC 30
SS5L2152-25CM 25ns 28-Pin 600 MIL CERDIP -55 +125  °C
SSL2152-30CM 30
S5L2154-20PC 20ns 28-Pin 600 MIL Plastic DIP .
SSL2154-25PC 25 0 +70 C
S5L2154-30PC 30
$5L2154-20CC 20ns 28-Pin 600 MIL CERDIP
$5L2154-25CC 25
SSL2154-30CC 30
SSL2154-25CM 28-Pin 600 MIL CERDIP o
$5L2154-30CM 2ons 55 #1225 cC
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= =t $SL7401/2/3/4

.|
64 by 4 and 64 by 5 BiCMOS TIL FIFO Buffer Memory

ADVANCE iINFORMATION
FEATURES
« High Speed Shift-In and Shift-Out ¢ Output Enable (7403 and 7404)
10/15/25MHz Cascadeable « 16 and 18-pin 300 MIL DIP

40/50MHz Standalone o iy
« Full Featured Industry Standard Devices * SABIC BiCMOS Fabrication Te]%hnology
Expandable Word Widths and Depths EOS{ gu?b'i'Th’OU h T'ff}gr;s ns
Dual Port RAM Architecture as? Latd Access |ime :
Fast Setup (Ons) & Hold (5ns) Times

Independent Asynchronous Inputs/Outputs
¢ Full Military Temperature Range

DESCRIPTION

The SSL7401, SSL7402, SSL7403 and SSL7404 are very high signal. The input Ready (IR) output signal indicates wheth-
performance Parallel First-In  First-out (FIFO) memories er or not the FIFO is full after every HIGH to LOW Sl transition.
with asynchronous input and output data rates, making HIGH indicates the FIFO is not full and ready for more data.
them ideal for applications as data buffers between two Data is shifted out of the FIFO in the same order as it en-
digital systems of differing operating speeds. The 50MHz tered, through the four or five bit Data Output pins (DO g -
data rate is ideal for analog-to-digital converter buffering DO 374 ) when the Shift Out (SO) signal is LOW. The Output
and high speed telecommunications and data com- Ready (OR) signal indicates whether or not the Data Out-
munications controller applications. The FIFOs are organ- puts are valid while SO is LOW. OR remains LOW until the
ized as 64 x 4 bits and x 5 bits respectively. All four devices data is valid. The data is not valid when the FIFO is empty
are available in various speeds and configurations per or data has not propagated to the outputs.

the ordering information chart on the last page.

With the Master Reset (MR) input LOW, the FIFO is reset and
The combined attributes of low power consumption and the Data Output pins are driven to a logic LOW state, IR is
high speed are derived from Saratoga's proprietary "Self driven HIGH and OR is driven LOW. The Output Enable (OE)

Aligned Bipolar CMOS," SABIC process technology. input available on the SSL7403 and SSL7404 forces the
SABIiC integrates bipolar and CMOS in the same mono- Data Output to HIGH impedence states when it is at a
lithic circuit thus providing an increase in speed and logic HIGH state. When it is LOW and therefore active, it is
density. used to enable the Data Output pins. The SSL7401/3 are

available in 300 MIL, 16-pin DIP and the SSL7402/4 in 300
Datais shifted into the FIFO through the four or five bit Data MIL, 18-pin DIP.
Input pins (DI - Dl3,4) on the rising edge of the Shift In (SI)

s —p INPUT
U " cavmr o WRITE POINTER
e wldvee o[ 18 [ Vec R ¢— LOGIC T OUTPUT =
® 2 sHs ®»r[Q: v s _> WRITE MULTIPLEXER ENABLE
s [ 1a [ or si[] s 16 [ or ‘
Dlg 4 300MIL 13 DO, DI 4 300 MIL 5 DOg
"’"E s 12 g%i 9’?5 s P w gbo-. oio — » 00,
DI _’ o]
oiz[] 6 nJoo2 b2 [m ) 13 ooz g:; P DNA ——I M,faf;?\sy %AJTA DO;
o [ 7 wfdoos o] 12 [aves «p; x:.
e [ s [ mr ol [] e n [Joos L3
o ono [ 0 10 7 e MASTER READ MULTIPLEXER OUTPUT Je—— o
_ CONTROL
7403 7402 Wbl RESET 9 LOGIC
Ja02 READ POINTER -———-0r
" = 7402, 7404
** = 7403, 7404 July 1988
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SELECTION GUIDE
7401/2/3/4 | 7401/2/3/4 | 7401/2/3/4| 7401/2/3/4 | 7401/2/3/4
-10 -15 -25 -40* -50*
Maximunn Shift Rate (MHz) 10 15 25 40 50
Maximum Operating Commercial 70 70 70 75 TBD
Current (mA) Military 85 85 85 90 TBD

MAXIMUM RA"NGS (Above which the useful life may be impaired)

Storage Temperature
Ambient Temperature with Power Applied

-65°C to + 150 °C
-55°C to +125°C

Supply Voltage to Ground Potential -0.5V to +7.0V
DC Voltage Applied to Outputs in HIGH Z State i -0.5V to +7.0V
DC Input Voltage -0.8V to +7.0V
Power Dissipation 1.0W
Output Current, into Outputs (LOW) ) - 50mA
Static Discharge Voltage (per MIL-STD 883 Method 3015.2) >2001V
Latch-Up Current >200mA
OPERATING RANGE
RANGE AMBIENT TEMPERATURE Vee
Commercial 0°Cto+70°C 5V + 10%
Military -65°C to +125°C 5V + 10%
ELECTR'CAL CHARACTER'ST'CS (Over Operating Range, unless Otherwise Noted)
SSL740X-
PARAMETERS DESCRIPTION TEST CONDITIONS 10, 15, 25, 40, 50 UNIT
MIN MAX
Vou Output HIGH Voltage Vee = Min, loy = -4.0mA 2.4 \
VoL Output LOW Voltage Vee = Min, Ig = 16mA 0.4 \
Vi Input HIGH Voltage o 20 Vee | Vv
Vi Input LOW Voltage —65 - 08 . Vv
Iix Input Leakage Current GND < V| < Vce Mec=max ~IO +170” 7 - p/; 7
los Output Short Circuit Current (1) Vee = Max, Vour = GND -150 mA
loz Output Leakage Current OE=VH, VCC=max GND < \/OUT <vce -50 50 i pA
IcC @ Power Supply Current 85; :‘/;Ldp\ég'c::rgg);w o '\Cﬂciigzgerciol ;g g:
CAPACITANCE @
PARAMETERS DESCRIPTON | TEST CONDITIONS MAX UNITS
Cn Input Capacitance Ta=25°C,f=1MHz 5 pF
Cour Output Capacitance j[ Vee=45V | N

Notes: For test purposes, not more than one output at a time should be shorted. Short circuit test duration should not exceed 30‘sréc7<r>'naé.i )
Tested on sample basis
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SWITCHING CHARACTERISTICS over the Operating Range
TEST SSL740X | SSL740X | SSL740X | SSL740X | SSL740X
PARAMETER DESCRIPTION CONDITIONS| -10 -15 -25 -40° -50* |UNIT
o MIN MAX |[MIN MAX | MIN MAX| MIN MAX |MIN MAX
fo Operating Frequency 10 15 25 40 50 |MHz
t acc Data Access Time Note 5 45 35 25 17 15/17|ns
1 prsi SI HIGH Time 20 20 11 7 5 ns
[ SI LOW Time Note 5 30 25 24 14 13/14  |ns
t s Data Setup to SI Note 1 0 0 0 0 0 ns
t hsi Data Hold from Sl Note 1 40 30 20 7 5 ns
tour Delay, SI HIGH to IR LOW Note 5 40 35 21 20/22 18/22| ns
L) Delay, SI LOW to IR HIGH Note 2 45 40 28 20/22 18/22| ns
t pHsO SO HIGH Time 20 20 11 7 5 ns
1 pLso SO LOW Time Note 5 25 25 24 14 13/14 ns
t bLor Delay, SO HIGH to OR LOW Note 5 40 35 20 20/22 18/22| ns
1 bHoR Delay, SO LOW to OR HIGH Note 5 55 40 29 21/22 19/22| ns
tsor Data Setup to OR HIGH Note 4 0 0 0 0 0 ns
t hso Data Hold from SO LOW 5 5 5 5 5 ns
tar Bubblethrough Time Note 3, 5 95 5 65 5 80 5 20 516/17|ns
t R Data Setup to IR Note 4 5 5 5 5 5 ns
tar Data Hold from IR Note 4 30 30 20 10 10 ns
) Input Ready Pulse HIGH Note 4 5 5 5 5 5 ns
tpor Output Ready Pulse HIGH 5 5 5 5 5 ns
temR MR Pulse Width 30 25 25 10 7 ns
t s MR HIGH to SI HIGH Note 4 35 25 10 5 0 ns
t boR MR LOW to OR LOW Note 5 40 35 35 25 20/22\ ns
toR MR LOW to IR HIGH Note 5 40 35 35 25 20/22| ns
t MR MR LOW to Output LOW Note 5 40 35 25 25 20/22|ns
t ook Output Valid from OE LOW Note 4 35 30 20 15 10 |ns
t Hzok Output HIGH-Z from OE HIGH| Note 4 30 25 15 12 10 |ns

NOTES: ! tss will increase if the shift in signal or Data signal 0 to 3V rise time is greater than 4ns. The minimum value
of tss + tus is Sns or the Shift In rise time.
Not using Full condition.

3ta equals Shift In Low to Output Ready High after Empty condition, or Shift Out Low to Input Ready High after Full condition.

Sample testing only.
Commercial/Military.

T LOAD AND WAVEFORMS

s s AR S NIRRT VSR w

R1 437Q R1437Q

sV

THEVENIN EQUIVALENT
1670

OUTPUT O- % O 1.73v

R22720 R227202
INCLUDING INCLUDING
— IGAND L —

ALL INPUT PULSES
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OPERATING DESCRIPTION
CONCEPT APPLICATION OF THE 25-50MHz FIFOs

Unlike traditional FIFOs these devices are designed using

a dual port memory, read and write pointer, and control
logic. The read and write pointers are incremented by
the Shift Out (SO) and Shift In (SI) respectively. The avail-
ablitiy of an empty space to shift in data is indicated by
the Input Ready (IR) signal, while the presence of data

at the output is indicated by the Output Ready (OR) signal.
The conventional concept of bubble through is absent.

Instead the delay for input data to appear at the output is
the time required to move a pointer and propogate an
Output Ready (OR) signal. The Output Enable (OE) signal
provides the capability to OR tie multiple FIFOs together on
a common bus.

RESETTING THE FIFO

Upon power up, the FIFO must be reset with a Master Reset
(MR) signal. This causes the FIFO to enter an empty condi-
tion signified by the Output Ready (OR) signal being LOW
at the same time the Input Ready (IR) signal is HIGH. In this
condition, the data outputs (DO, - DO, ;4 Will be in a LOW
state.

SHIFTING DATA IN

Data s shifted in on the rising edge of the Shift In (SI) signal.
This loads input data into the first word location of the FIFO.
On the falling edge of the Shift In (SN signal, the write point-
er is moved to the next word position and the Input Ready
(R) signal goes HIGH indicating the readiness to accept
new data. If the FIFO is full, the Input Ready (IR) will remain
LOW until a word of data is shifted out.

SHIFTING DATA OUT

Data is shifted out of the FIFO on the faling edge of the
Shift Out (SO) signal. This causes the internal read pointer
to be advanced to the next word location. If data is pres-
ent, valid data will appear on the outputs and the Output
Ready (OR) signal will go HIGH. If data is not present, the
Output Ready (OR) signal will stay LOW indicating the FIFO
is empty. Upon the rising edge of Shift Out (SO), the Output
Ready (OR) signal goes LOW. Previous data remains on
the output until the falling edge of Shift Out (SO).

BUBBLE THROUGH

Two bubble through conditions exist. The first is when the
device is empty. After a word is shifted into an empty de-
vice, the data propagates to the output. After a delay, the
Output Ready (OR) flag goes HIGH indicating valid data at
the output.

The second bubble through condition occurs when the de-
vice is full. Shifting data out creates an empty location
which propagates to the input. After a delay, the Input
Ready (IR) flag goes HIGH. If the Shift In (SI) signal is HIGH
at this time, data on the input will be shifted in.

Application of the Saratoga BICMOS FIFOs requires aften-
tion to characteristics not easily specified in a Datasheet,
but necessary for reliable operation under all conditions.

When an empty FIFO is filled with initial information, at maxi-
mum "shift in" (Sl) frequency, followed by immediate shiffing
out of the data also at maximum "shift out' (SO) frequency,
the designer must be aware of a window of time which follows
the initial rising edge of the “output ready" (OR) signal during
which the SO signal is not recognized. This condition exists
only at high speed operation where more than one SO may
be generated inside the prohibited window. This condition
does not inhibit the operation of the FIFO at full frequency op-
eration, but rather delays the full 25-50 MHz operation until
after the window has passed.

There are several implementation techniques to manage the
window so that all SO signals are recognized:

1) The first involves delaying SO operation such that is does not
occur in the critical window. This can be accomplished by
causing a fixed delay "initiated by the Sl signal only when the
FIFO is empty" to inhibit or gate the SO activity. This, however
requires that the SO operation at least temporarily be synchron-
ized with the input SI operation. In synchronous applications,
this may well be possible and a valid solution.

2

=

Another solution not uncommon in synchronous applications is
to only begin shifting data out of the FIFO when it is greater
than half full. This is @ common method of FIFO application, as
earlier FIFOs could not be operated at maximum frequency when
near full or empty. Although Saratoga's FIFOs do not have this
limitation, any system designed in this manner will not encount-
er the window condition described above.

3

=

The window may also be managed by not allowing the first SO
signal to occur until the window in question has passed. This
can be accomplished by delaying the SO from the rising edge of
the initial "output ready” (OR) signal. This however involves the
requirement that this only occurs on the first occurance of data
being loaded into the FIFO from any empty condition and there-
fore requires the knowledge of 'input ready" (IR) and (Sl) condi-
tions as well as (SO).

4

=

Handshaking with the OR signal can be a third method of avoid-
ing the window in question. With this technique, the rising

edge of SO, or the fact that the SO signal is HIGH, will cause the
OR signal to go LOW. The SO signal is not taken LOW again, ad-
vancing the internal pointer to the next data, until the OR signal
goes LOW. This assures that the SO pulse that is initiated in the
window will be automatically extended sufficient time to be re-
cognized.

5

=

There remains the decision as to what signal will be used to latch
the data from the output of the FIFO into the receiving source.
The leading edge of the OR signal is most appropriate because
data is guaranteed to be stable prior to and after the OR leading
edge for each FIFO. This is a solution for any number of FIFOs in
parailel.

Any of the above solutions will provide a solution for correct
operation of a Saratoga FIFO at 25-60 MHz. The specific imple-
mentation is left to the designer and dependent on the spec-
ific application needs.
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SWITCHING WAVEFORMS
Data In Timing Diagram

I/FO I/FO
SHIFTIN _] 7
r—  tous 1— tosy ————— tonr

INPUT READY \ /

le— s re— tour
DATA IN T

Data Out Timing Diagram
[ 1/FO > I/FO >

SHIFT OUT —{_x
terso —

OUTPUT READY

thso —

DATA OUT

—_\,4—— tomr - f>[
MASTER RESET s 7

ud tor

INPUT READY l
/ AN

toor

OUTPUT READY (

tosi -
SHIFT IN 4

f————— tme

DATA OUT ‘

Output Enable Timing Diagram
OUTPUT ENABLE
thzoe tooE ——»]

DATA OUT z(
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SWITCHING WAVEFORMS (CONTINUED)

Bubblethrough Data In to Data Out Diagram (Cascadeable)

SHIFT IN / SK
SHIFT OUT /
tar | teor

OUTPUT READY

tsor
DATA OUT

Bubblethrough, Data Out to Data In Diagram (Cascadeable)

SHIFT OUT
___/——\
SHIFT IN / \

INPUT READY N / $
le— ter
DATA IN
-— TR — e T,

PACKAGE DIMENSIONS

o——Dp —» 16-PIN 18-PIN
¥ oooooooom PARAMETER| MIN MAX | MIN  MAX
e, ( Al 015 015
B 016 020 | 016 020
J;. ”“ﬁ_“;‘“:_“sl c 010 014 | 008 012
‘__ . ‘_‘ D 740 760 | 890 910
= 1 E 280 300 | 280 300
L‘i_ Wi \H/ E; 248 252 | 255 265
B L a c e 09 110 | 090 110
Pl : F w0
L 125 45 | 125 135
16/18 LEAD 300 MIL PLASTIC DUAL IN-LINE PACKAGE (DIP) s 020 030 | 060  .070
a 0° 150 | o° 15°
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PACKAGE DIMENSIONS (CONTINUED)

16-PIN 18-PIN
D —— PARAMETER) MIN MAX | MIN MAX
¢ C B .014 023 | .014 023
1
j__ B 038 .065 050 065
J" =R C .008 .015 | .009 015
——J I<—B
o : ] D 840 920
LT E 290 .320 | .300 320
Li - 3 220 310 | 285 310
| (1 a c e) .090 110 | .090 .110
r*_,| [ - F 200 200
A, B L 125 200 | 125 .200
16/18 LEAD 300 MIL CERAMIC DUAL IN-LINE PACKAGE (DIP) S .080 .080
a 0° 15° 0° 15°
ORDERING INFORMATION
TEMPERATURE RANGE
PART NUMBER SPEED PACKAGE MIN MAX UNIT
SSL7401S-50PC S50MHz ; i o
33174013-40PC 40 16-Pin Plastic DIP 0 +70 C
SSL7401 -25PC 25
SSL7401 -16PC 15
SSL7401 -10PC 10
SSL74015-50CC S50MHz ; ;
23074015.40CC 20 16-Pin Ceramic DIP
SSL7401 -25CC 25
SSL7401 -16CC 16
SSL7401 -10CC 10
SSL74015-50CM 50MHz ; ; o
S8L74013-40CM 20 ‘ 16-Pin Ceramic DIP -55 +125 C
SSL7401 -25CM 25
SSL7401 -156CM 16
SSL7401 -10CM 10
SSL7402S-50PC 50MHz 18-Pin Plastic DIP 0 +70 °C
$SL7402S-40PC 40
SSL7402 -25PC 25
$SL7402 -15PC 15
§SL7402 -10PC 10
SSL74028-50CC S50MHz 18-Pin Ceramic DIP
$SL74025-40CC 40
SSL7402 -256CC 25
$SL7402 -15CC 15
SSL7402 -10CC 10
SSL74025-50CM 50MHz 18-Pin Ceramic DIP -65 +125 °C
SS1.74025-40CM 40
SSL7402 -25CM 25
SSL7402 -16CM 156
SSL7402 -10CM 10
SSL74035-50PC 50MHz 16-Pin Plastic DIP 0 +70 °C
SSL7403S-40PC 40
SSL7403 -25PC 25
SSL7403 -15PC 15
SSL7403 -10PC 10
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ORDERING INFORMATION (CONTINUED)
TEMPERATURE RANGE
PART NUMBER SPEED PACKAGE MIN  MAX  UNIT
SSL7403S-50CC 50MH - ,
RL74033A0CC 0 16-Pin Plastic DIP
SSL7403 -25CC 25
SSL7403 -15CC 15
SSL7403 -10CC 10
SSL7403S-50CM 50MHz o ;
SSL74035-40CM 40 16-Pin Ceramic DIP 55 +195
SSL7403 -26CM 25 °C
SSL7403 -15CM 15
SSL7403 -10CM 10
SSL7404S-50PC 50MHz ; -
SSL74045-40PC 40 18-Pin Plastic DIP 0 +70
SSL7404 -25PC 25 °C
SSL7404 -15PC 15
SSL7404 -10PC 10
SSL7404S-50CC 50MHz : :
S5L74045-40CC 20 18-Pin Ceramic DIP
SSL7404 -25CC 25
SSL7404 -15CC 15
SSL7404 -10CC 10
SSL7404S-50CM 50MHz b -
SSL74045-40CM 40 18-Pin Plastic DIP 55 4125
SSL7404 -25CM 25 °C
SSL7404 -15CM 15
SSL7404 -10CM 10
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64 by 8 and 64 by 9 BiCMOS TIL FIFO Buffer Memory
ADVANCE INFORMATION

FEATURES

« High Speed Shift-In and Shift-Out ¢ Output Enable (7408 64 x 8)
15/25MHz Cascadeable .
35/40/50MHz Standalone * 28-pin 300 MIL DIP

¢ Full Featured Industry Standard Devices
Almost Full/Empty and Half Full Flags
Dual Port RAM Architecture
Independent Asynchronous Inputs/Outputs

« Full Military 883C Level Compliant
DESCRIPTION

* SABIC BiCMOS Fabrication Technology
Fast Bubble-Through Time -16ns
Fast Flag Speeds -20ns max
Fast Setup (Ons) & Hold (6ns) Times

The SSL7408 and SSL7409 are 64-word by 8 and by 9 first-in
first-out (FIFO) memories. In addition to the industry stand-
ard hand-shaking signals, Almost Full/Almost Empty (AFE)
and Half Full (HF) flags are provided. AFE is HIGH when
the FIFO is almost full or almost empty. Otherwise, AFE is
LOW. HF is HIGH when FIFO is Half full, otherwise HF is LOW.
The SSL7408 has an Output Enable (OE) function. The FIFO
accepts data inputs (Dlg-Dlg) under the control of Shift-In
(S signal when the Input Ready (IR) control signal is HIGH.
The data is output in the same order as it was stored, on
the DO4-DOg output pins under the control of Shift-Out (SO)
input when the Output Ready (OR) is HIGH. If the FIFO is full
(IR=LOW), pulses at the Sl input are ignored. When the FIFO
is empty (OR=LOW), pulses at the SO input are ignored.

Cascading the FIFOs horizontally (wider word size) or vert-
ically or both can be accomplished via the use of IR and
OR pins. Parallel expansion for wider words is done by
logically ANDing the IR and OR outputs respectively of
individual FIFOs together. This insures that all FIFOs are
either ready to accept more data (IR=HIGH) or are

ready to output data (OR=HIGH) and thus compensate
for variations in propagation delay times between devices.

Serial expansion for deeper buffer is accomplished by con-
necting the data outputs of the FIFO closest to the data
source (upstream device) to the data inputs of the following
(downstream) FIFO. Furthermore, to insure proper operation,
the SO signal of the upstream FIFO and the IR signal of the
downstream FIFO must be connected and the Sl signal of the
downstream FIFO must be cconnected to the OR output of
the upstream FIFO. In this cascading mode, the IR and OR
signals are used to pass data through full and empty FIFOs.

Reading and writing operations are completely asynchron-
ous, allowing the FIFO to be used as a buffer between two
different digital systems with widely differing operating fre-
quencies. Due to the use of BICMOS technology, these
FIFOs attain very high shift-in, shift-out and bubble-through
rates. The dual port static RAM architecture further enhances
the FIFO performance to safisfy critical needs of data com-
munications and telecommunications applications.

PIN CONFIGURATION FUNCTIONAL BLOCK DIAGRAM
se o N [vee WRITE POINTER
= I - o e
R 3 6
s e 2 [ or " 4— LOGIC [—@ pf WRTEMULTPLEXER | | 3"\ frui — wr
= DT = oo
L DiP “ T i1 :
oo 7 2 Pew "o~ DA | MEMORY DATA 60,
oi, ] 21 [Joo, e g:: IN ARRAY > our .
o, ] ¢ 20 [J oo, *
o, [Jro w [Joo oF
D,: dn w b m: MASTER READ MULTIPLEXER OUTPUT _::,: 0
= B 2k g L READ POINTER » ‘e le—— s
o, [ 16 [ oo,
o g sPg, July 1988
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SELECTION GUIDE

7408-15 7408-25 7408-35" 7408-40* 7408-50"
7409-15 7409-25 7409-35" 7409-40* 7409-50"

Maximum Shift Rate (MHz) 15 25 35 40 50
Maximum Operating Commercial 110 120 130 135 TBD
Current (mA) Military 115 125 135 140 TBD

*Speed grades not available for cascadeable version. Only available in Standalone (S) mode (see ordering information).

MAXIMUM RATINGS (above which the useful life may be impaired)

Storage Temperature -65°Cto + 180 °C
Ambient Temperature with Power Applied -65°Cto +125°C
Supply Voltage to Ground Potential -0.5V to +7.0vV
DC Voltage Applied to Outputs in HIGH Z State -0.5V to +7.0V
DC Input Voltage -0.8V to +7.0V
Power Dissipation 1.0W
Output Current, into Outputs (Low) 20mA
Static Discharge Voltage (per MIL-STD 883 Method 3015.2) >2001V
Latch-Up Current >200mA
OPERATING RANGE )
RANGE AMBIENT TEMPERATURE Vee
Commercial 0°Cto+70°C 5V £ 10%
Military -85 °Cto +126°C 5V + 10%

ELECTRICAL CHARACTERISTICS (Over Operating Range. unless Otherwise Noted)

SSL7408
PARAMETERS DESCRIPTION TEST CONDITIONS SSL7409 UNIT
MIN MAX
Vou Output HIGH Voltage Vee = Min, lop = -4.0mA 2.4 \
Voo Output LOW Voltage Vee=Min, Ig. = T6mA 0.4 \
Vi Input HIGH Voltage (G} 20 Vee \
ViL Input LOW Voltage ) -0.5 0.8 \
Ix Input Leakage Current GND <V, €Vce -10 +10 pA
los Output Short Circuit Current (1) Vce = Max, Voyr = GND -180 mA
) Vee = Max, loyr = OmA; Commercial 90 mA
lcoa Quiescent Power Supply Current Vin Vi VN 2 Vi Military 100 mA
Commercial 135 mA
| Power Supply Current fso =fg =40 MHz
cc® Py o= Military 140 mA
CAPACITANCE®
PARAMETERS DESCRIPTION TEST CONDITIONS MAX UNITS
CiN Input Capacitance Ta=25°C,f=1MHz 5 pF
Cour Output Capacitance Vce= 4.5V 7 pF

Notes: ! For test purposes, not more than one output at a time should be shorted. Short circuit test duration should not exceed 30 seconds.
21cc =lcoa+ | MAMHZ (f 5+ fs0)/2.
3 Tested on sample basis.
For test above 10MHz, this includes any over and under-shoot of the input.
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SWITCHING CHARACTERISTICS Over the Operating Range (4)

SSL7408 | SSL7408 | SSL7408 | SSL7408 | SSL7408
TEST SSL7409 | SSL7409 | SSL7409 | SSL7409 | SSL7409
PARAMETER DESCRIPTION conpmong 15 -25 -35° -40° -50 |UNITS
MIN MAX| MIN MAX | MIN MAX | MIN MAX | MIN MAX
fo Operating Frequency MHz Note § 15 25 35 40 80| ns
tong | S HIGH Time 16 1 9 7 5 ns
t o SI LOW Time 16 15 14 14 14 ns
teg Data Setup to SI Note6 | O 0 0 0 0 ns
t,s | DataHoldfromsl Note 6 | 30 20 12 7 5 ns
t our Delay, SI HIGH to IR LOW Note 8 35 21 20/21 19/21 18/21| ns
1 oHiR Delay, SI LOW to IR HIGH Note 8 40 23 22 20/22 18/22| ns
towso | SO HIGH Time 16 il 9 7 5 ns
tuso SO LOW Time 16 15 14 14 14 ns
t oLor Delay, SO HIGH to OR LOW Note 8 35 21 20/21 19/21 18/21| ns
1 oroR Delay, SO LOW to OR HIGH Note 8 40 23 20/21 20/22 18/22| ns
tsor Data Setup to OR HIGH 0 0 0 0 0 ns
tuso Data Hold from SO LOW 5 5 5 5 5 ns
tar Bubblethrough Time Note 8 8 65 8 50 8 28/ 8 20| 816/17| ns
ton Data Setup to IR Note 7 5 5 5 5 5 ns
L Data Hold from IR Note 7 | 30 20 20 10 10 ns
o Input Ready Pulse HIGH 5 5 5 5 5 ns
1 por Output Ready Pulse HIGH 5 5 5 5 5 ns
tozoe | OF LOW to LOW Z (7408) 35 30 25 15 12| ns
tomoe | OF HIGH to HIGH Z (7408) 35 30 25 15 12| ns
towme | Sl toHF HIGH Note 8 65 55 45 25/ 18/20| ns
1 ouHe SO to HF LOW Note 8 65 55 45 25 18/20| ns
towre | SO or Sl to AFE LOW 65 55 45 25/ 20/22| ns
tonare | SO or Sl to AFE HIGH 65 55 45 25| 18/23| ns
t ove MR Pulse Width 55 45 35 15 7 ns
tos MR HIGH to SI HIGH 25 10 10 5 0 ns
t bor MR LOW to OR LOW Note 8 55 45 35 25 20/23| ns
t o MR LOW to IR HIGH Note 8 55 45 35 25| 20/23| ns
time MR LOW to Output LOW Note 8 55 45 35 25 18/21} ns
tare MR LOW to AFE HIGH 45 35 20 15| ns
T MR LOW to HF LOW 56 45 35 20 15| ns
t acc Address Access Time 28 20 16/18 16/18 15/17| ns

* Speed grades not available for cascadeable version. Only available in Standalone (S) mode (See ordering information).

NOTES: *For test above 10 MHz, this includes any over and under-shoot of the input.

5 o > Yo + tog o 1/f o> tousat toso

6t andtg apply when memory is not full.
7 tse and 1, apply when memory is full, Sl is HIGH and minimum bubblethrough (1 4 ) conditions exist.

8 Commercial/Military
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OPERATING DESCRIPTION

$SL7408/9 ARCHITECTURE

The SSL7408 and SSL7409 FIFOs consist of an array of 64
words of 8 or 9-bits each (which are implemented using
a dual port RAM cell), a write pointer, a read pointer and
the control logic necessary to generate the handshaking
(SI/IR, SO/OR) signals as well as the Almost Full/AlImost
Empty (AFE) and the Half Full (HF) flags. The handshaking
signals operate in a manner identical to those of the
industry standard SSL7401/402/403/404 FIFOs.

DUAL PORT RAM

The dual port RAM architecture refers to the basic memory
cell used in the RAM. The cell itself enables the read and
write operations to be independent of each other, which
is necessary to achieve truly asynchronous operation of
the inputs and outputs. A second benefit is that the time re-
quired to increment the read and write pointers is much
less than the time that would be required for data to prop-
agate through the memory, which would be the case if
the memory were implemented using the conventional
register array architecture.

BUBBLETHROUGH AND FALLTHROUGH

The time required for data to propagate from the input to
the output of an initially empty FIFO is defined as the Fall-
through time (tg; ).

The time required for an empty location to propagate from
the output to the input of an initially full FIFO is defined as the
Bubble-through time (t; ).

The maximum rate at which data can be passed through
the FIFO (called the throughput) is limited by the fallthrough
time when it is empty (or near empty) and by the bubble-
through time when it is full (or near full).

The conventional definitions of fallthrough and bubble-
through do not apply to the SSL7408 and SSL7409 FIFOs
because the data is not physically propagated through
memory. The read and write pointers are incremented

instead of moving the data. However, the parameter is

specified because it does represent the worst case prop-
agation delay for the control signals. That is, the time re-
quired to increment the write pointer and propagate a

signal from the Sl input to the OR output of an empty FIFO
or the time required to increment the read pointer and prop-
agate asignal from the SO input to the IR output of a full FIFO.

AC TEST LOAD AND WAVEFORMS

RESETTING THE FIFO

Upon power up, the FIFO must be reset with a Master Reset
(MR) signal.  This causes the device to enter the empty
condition, which is signified by the OR signal being LOW at
the same time that the IR signal is HIGH. In this condition, the
data outputs (DOg - DOg ) will be LOW. The AFE flag wil be
HIGH and the HF flag will be LOW.

SHIFTING DATA INTO THE FIFO

The availability of an empty location is indicated by the HIGH
state of the Input Ready (IR) signal. When IR is HIGH, a LOW to
HIGH transition on the Shift-In (SI) pin will load the data on the
Dl, -Diginputs into the FIFO.

The IR output will then go LOW, indicating that the data has
been sampled. The HIGH to LOW transition of the SI signal
inifiates the LOW to HIGH transition of the IR signal, as well a
the AFE flag and the HF flag if the FIFO is in the right conditions

SHIFTING DATA OUT OF THE FIFO

The availability of data at the outputs of the FIFO is indicated
by the HIGH state of the Output Ready (OR) signal. After the
FIFO is reset all data outputs (DO - DO ) will be in the LOW
state. Aslong as the FIFO remaing empty the OR signal will be
LOW and all Shift-Out (SO) pulses applied to it will be ignored.
After data is shifted info the FIFO, the OR signal will go HIGH.
The external control logic (designed by the user) should use
the HIGH state of the OR signal to generate a SO pulse
AFE AND HF FLAGS

Two flags, Almost Full/Aimost Empty (AFE) and Half Full (HF),
describe how many words are stored in the FIFO. AFE is
HIGH when there are eight or less, or 56 or more words stor:
ed in the FIFO. Otherwise the AFE flag is LOW. HF is HIGH
when there are 32 or more words stored in the FIFO, other:
wise the HF flag is LOW. Flag transitions occur relative to the
faling edges of Sl and SO.

HF AFE WORDS STORED
L H 0-8

L L 9-31

H L 32 - 55

H H 56 - 64

Flag Definition Table

R1 437Q R1437Q

5v
OuTPUT

30f

R2 2720 R2 2720

I INCLUDING
JIG AND

SCOPE "=

INCLUDING
—L— " JiG AND
= sCoPE = =

THEVENIN EQUIVALENT
1670

OUTPUT O~ AAA 0 1.7V

<4ns <4ns

ALL INPUT PULSES
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inTCHING WAVEFORMS

Data In Timing Diagram (FIFO Contains 8 Words)*

I/FO I/FO
e ] / / X _h

re— tors T tois

INPUT READY \ /

la— Thsi re——— tour —

fa— tgq

a————— fonr

——»{ ok

AFE

Data Out Timing Diagram (FIFO Contains 9 Words)*

[ I/FO I/FO
" tace — Z S
SHIFT OUT L/
tpHso =

]
tpiso le———  tpHor

\__/ le—— tolor |
THso — ] }4— tsor

(LOW)

QUTPUT READY

HF

Falithrough, (Bubblethrough) Data In to Data Out Diagram

SHIFT IN _____/_—XR
SHIFT OUT /

le oy — pla—  tror
OUTPUT READY 7
e —
DATA OUT
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SWITCHING WAVEFORMS (CONTINUED)

Data In Timing Diagram (FIFO Contains 31 Words)*

I/FO - - 1/FO
iy N

[e—  tpus 1 teusi .

INPUT READY \_—_/
ta——  fouR —

j———— fHSI

- tSS\

torr

AFE (LOW)

HF i Tonr #7

Data Out Timing Diagram (FIFO Contains 32 Words)*

e I/FO I/FO >

*

SHIFT OUT \ / 7Z &

torso —w-t————  tpso ——— r—— toror
OUTPUT READY \ /
[—— toLor 1
THSO —pm] tsor

DATA OUT l* é g gx
[
— » towr
HF

AFE

Output Enable Timing Diagram

OUTPUT ENABLE
toHzoe 14— towzoe }
? i

DATA OUT

5-17
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SWITCHING WAVEFORMS (CONTINUED)

Data In Timing Diagram (FIFO Contains 55 Words)*
I/FO . o —

S s GV s S cen N

to if
r— Tphsi 1 PLSI . tormr

INPUT READY \ /

s tug le—— tour —

r— 1

HF (HIGH)

Data Out Timing Diagram (FIFO Contains 56 Words)*

[ I/FO I/FO

SHIFT OUT k i 7m [_\_

teHso teso > l#——  toHor ——

OUTPUT READY \ /
fe——tpior -—j —
thso _.l tsor
DATA OUT

— ol touware
AFE E

HF (HGH)

Bubblethrough, Data Out to Data In Diagram

SHIFT our—/—\R
SHIFTIN / \

INPUT READY 7
ta—— ter ]
DATA IN *

f tsir

o

e |
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SWITCHING WAVEFORMS (CONTINUED)

Master Reset Timing Diagram

_\4— tomr
MAGSTER RESET —/

\ N

for

INPUT READY l \

foor

Y

el BN

OUTPUT READY (

tosi

SHIFTIN

>Nt

le————— tamr  ——————

DATA OUT \

tomHe

HF

AFE t——— toare 47

Shifting Words In
EMPTY

Shifting Words Out
FULL

64 63 56 55 54 32 31 30

1
_I'_Ll'_'L...JHUH)JHL...JHLJ%HL..._I y L. 1L

HF (
\‘I N, I
AFE
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PACKAGE DIMENSIONS (CONTINUED)

INCHES

“‘ D PARAMETER| MIN  MAX

E ( B 016 020
B 045 055

o — & D 1.345 1.355

"* E "* E 300 325

Er 270 290

c e 090 .10

a F 170

L 125 135

s 020 030

28 LEAD 300 MIL PLASTIC DUAL IN-LINE PACKAGE (DIP) a 0° 15°

i D “| INCHES

£, C Al 015 060
B 014 023

—J;,r-— —l s, C 008 015

) }" E *‘ D 1385 1.415
Li j{ E 285 305
—- E; 200 310

L UU U UUUU ——c e 090 .10
r —>”-— s F 232
A, B L 126 200
28 LEAD 300 MIL SIDEBRAZE DUAL IN-LINE PACKAGE (DIP) s 100
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PACKAGE DIMENSIONS (CONTINUED)
ORDERING INFORMATION
TEMPERATURE RANGE
PART NUMBER SPEED PACKAGE MAX  UNIT
SSL74085-50PC 50iviHz 28-Pin Piastic DiP +70 °C
SSL7408S-40PC 40
SSL7408S-35PC 35
SSL7408 -25PC 25
SSL7408 -15PC 15
SSL7408S-50SC 50MHz
SSL7408S-40SC 40
SSL7408S-35SC 35
SSL7408 -255C 25
SSL7408 -15SC 15
SSL74085-505B 50MHz Din G o
331740834058 20 28-Pin Sidebraze DIP +125 C
SSL7408 -35SB 35
SSL7408 -25SB 25
SSL7408 -15SB 15
SSL74095-50PC 50MHZ P i s
3L74093-0PC 20 28-Pin Plastic DIP +70 C
SSL7409S-35PC 35
SSL7409 -25PC 25
SSL7409 -15PC 15
SSL7409S-50SC 50MHz
SSL7409S-40SC 40
SSL7409S-355C 35
SSL7409 -255C 25
SSL7409 -15SC 15
SSL74095-5058 50MHz 28-Pin Sidebraze DIP 125 C
SSL74095-40SB 40
SSL7409S-355B 35
SSL7409 -25SB 25
SSL7409 -15SB 15

5-21
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e
64 by 5 BiCMOS TIL FIFO Buffer Memory with Status Flags

ADVANCE iNF

FEATURES

» High Speed Shift-In and Shift-Out
15/25MHz Cascadeable
35/40/50MHz Standalone

« Full Featured Industry Standard Device
Expandable Word Widths and Depths
Dual Port RAM Architecture

MATION

e Almost Full/Empty and Half Full Flags

e 20-pin 300 MIL DIP

* SABIC BiCMOS Fabrication Technology
Fast Bubble-Through Time -16ns
Fast Flag Speed - 20ns max
Fast Setup (Ons) & Hold (5ns) Time

Independent Asynchronous Inputs/Outputs
 Full Military Temperature Range

DESCRIPTION A

The SSL7413 is a é4-word by 5 bits first-in first-out (FIFO)
memory. In addition to the industry standard hand-
shaking signals, Almost Full/Aimost Empty (AFE) and Half
Full (HF) flags are provided. AFE is HIGH when the FIFO is
almost full or almost empty. Otherwise, AFE is LOW. HF is
HIGH when the FIFO is Half full, otherwise HF is LOW. The
FIFO accepts data inputs (Dlg -Dl4) under the control of
Shift-In (SI) signal when the Input Ready (IR) control signal is
HIGH. The data is output in the same order as it was stor-
ed, on the DOg-DO 4 output pins under the control of Shift-
QOut (SO) input when the Output Ready (OR) is HIGH. If the
FIFO is full (IR=LOW), pulses at the SI input are ignored.
When the FIFO is empty (OR=LOW), pulses at the SO input
are ignored.

logically ANDing the (IR) and (OR) outputs respectively of
individual FIFOs together. This insures that all FIFOs are either
ready to accept more data (IR = HIGH) or ready to output
data (OR=HIGH) and thus compensate for variations in
propagation delay times between devices.

Serial expansion for deeper FIFO words is possible except
for the 35, 40 and 50MHz standalone devices. All devices are
available in various speeds per the ordering information
chart on the last page.

Reading and writing operations are completely asynchron-
ous, allowing the FIFO to be used as a buffer between two
different digital systems with widely differing operating fre-
quencies. Due to the use of BICMOS technology, these
FIFOs attain very high shift-in, shift-out and bubble-through
rates. The dual port static RAM architecture further enhances
the FIFO performance to satisfy the critical needs of data
communications and telecommunications applications.

Cascading the FIFOs horizontally (wider word size) or vert-
ically or both can be accomplished via the use of IR and
OR pins. Parallel expansion for wider words is done by

PIN CONFIGURATION FUNCTIONAL BLOCK DIAGRAM
WRITE POINTER
g ~ P T <J ] — AMOSTFL [———> ae
w o oA ® 4—| LOGIC |—@ | WRITE MULTIPLEXER _[: HALF FULL > e
® s 18 [ 50
s O« 30:2.::“ v Box blg — ] DO,
oo [Fs 16 [3 ©% on —  pATA MEMORY DATA 80,
o, e 15 [ oo, g:§ > IN | ARRAY o‘tn §3§
o, [} 14 [] 0o, Dlg 3 DO,
oy s 13 [ pos
o e 12 [] oo, READ MULTIPLEXER OUTPUT >
oo o i1 m w—b| e CONTROL o
READ POINTER LOGIC lg¢— 50

July 1988
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SELECTION GUIDE
7413-15 7413-25 7413-35" 7413-40" 7413-50"
Maximum Shift Rate (MHz) 15 25 35 40 50
Maximum Operating Commercial 90 90 90 90 | 18D
Current (mA) Military 100 100 100 100 TBD

*Speed grades not available for cascadeable version. Only available in Standalone (S) mode (see ordering information).

MAX'MUM RAT'NGS (Above which the L}Efpl life

Storage Temperature

may be impoired)

~ 65°C to + 150 °C

Ambient Temperature with Power Applied

-55°C fo +125°C

Supply Voltage to Ground Potential B 0.5V to +7.0V
DC Voltage Applied to Outputs in HIGH Z SToTeV - B OSV io +7.0y
DC Input Voltage -0.8V to +7.0V
Power Dissipation 1.0W
Output Current, into Outputs (Low) S 50mA
Static Discharge Voltage (per MIL-STD 883 Method 3015.2) >2001V
Latch-Up Current >200mA
OPERATING RANGE
RANGE AMBIENT TEMPERATURE Vee
Commercial 0°Cto+70°C 5V + 10%
Military -55°C to +125°C 5V + 10%
ELECTR'CAL CHARACTER'ST'CS (Over Operating Range, unless Otherwise Noted)
PARAMETERS DESCRIPTION TEST CONDITIONS MIN MAX UNIT
Vou Output HIGH Voltage Ve = Min, loy = -4.0mA 2.4 Y,
. Commercial 0.4 \%
VoL Output LOW Voltage Vee =Min, I = 24mA Military 05 Vv
Vi Input HIGH Voltage ) 2.0 Vee |V
A Input LOW Voltage @ 05 08 | Vv
| ix Input Leakage Current GND <V, <Vce -10 +10 pA
loz Output Leakage Current OF = Vi , Vec= max. GND <V ,gVee -50 50 pA
I os Output Short Circuit Current (1) Vee = Max, Vour = GND -150 mA
) Vee = Max, | = OmA: Commercial 45 mA
| coa Quiescent Power Supply Current V%C < O\/(,]){/WOU; oV m Miltary 60 mA
Commercial 90 mA
| Power Supply Current fso =fs =40 MHz
cc® PRy o7 Military 100 mA
3
CAPACITANCE
PARAMETERS DESCRIPTION TEST CONDITIONS MAX UNITS
Cin Input Capacitance Ta=25°C,f=1MHz 5 pF
Cour Output Capacitance Vce= 4.5V 7 pF

Notes: ! For test purposes, not more than one output at a time should be shorted. Short circuit test duration should not exceed 30 seconds.

Jlcc =lcos + 1 MA/MHZ' (fy+ fi)/2.
4 lested on sample basis.
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SWITCHING CHARACTERISTICS Over the Operating Range (4) )
st | SSL7413 | sSL7413 | sSL7413| 517413 | 517413
PARAMETER DESCRIPTION CONDNIONS| _-15 -25 -35° -40° -50" | UNITS
MIN MAX| MIN MAX | MIN MAX | MIN MAX | MIN MAX

fo Operating Frequency MHz Note 5 15 25 35 40 80| ns
to | SIHGHTIme |23 16 9 7 5 ns
g SI LOW Time Note 8 | 25 20 17 14 13/14 | ns
te Data Setup to SI Note6 | O 0 0 0 0 ns
t.s | Data Hold from S| Note 6 | 30 20 10 5 5 ns
[ Delay, SIHIGHto IRLOW | Note 8 35 28 18/22]  18/21]  18/21] ns
tour | Delay, SILOW to IR HIGH Note 8 40 25 20/22|  20/21] 19721 ns
teuso SO HIGH Time 23 16 9 9 5 ns
fpso | SOLOW Time Note 8 | 25 20 17 14 13/14 | ns
toor | Delay, SOHIGHto ORLOW | Note 8 35 28 18/22]  18/21]  18/21| ns
tonon | Delay, SO LOW to OR HIGH Note 8 40 25 20/22] 20721 19/21] ns
Tson  Data Setup to OR HIGH 0 0 1 0 0 ns
tso Data Hold from SO LOW 5 5 5 5 5 ns
tr | BubblethroughTime | Note 8 60 0 | 28 200 16/17] ns
L Data Setup to IR Note 7 5 5 5 5 5 ns
tar Data Hold from IR Note7 | 15 10 10 10 10 ns
t oo Input Ready Pulse HIGH 5 5 5 5 5 | ns
tror Output Ready Pulse HIGH 5 5 5 5 5 ns
toms | Slto HF HIGH ' 50 a0 | 28 20 18] ns
tose | SOto HF LOW 50 40 28 20 18] ns
toure | SO or Sl to AFE LOW Note 8 50 40 28 20| 20/21] ns
tomare | SO or Sl to AFE HIGH Note 8 50 40 28 20]  20/22] ns
t otk MR Pulse Widith 35 30 25 |10 7 ns
tog | MRHIGHtoSIHIGH 45 35 20 5 0 ns
toor | MR LOW to OR LOW Note 8 35 30 28 25 20/21] ns
tor | MRLOW to IR HIGH Note 8 35 30 28 25| 20/22| ns
are MR LOW to AFE HIGH 35 30 25 20 15| ns
t e MR LOW to HF LOW 35 30 25 20 15/ ns
facc | Address Access Time Note 8 20 20 20 17| 1517 ns
tzoe | Output disable from LorHtoZ 20 15 12 12 10| ns
foizoe | Output enable from Zto L or H 20 20 15 15 10| ns
tuwe | Reset LOW to Output LOW | 35 35 25 20| 18/20] ns

* Speed grodes not available for cascadeable version. Only available in Standalone (S) mode (See ordering information).

NOTES: “ For test above 10 MHz, this includes any over and under-shoot of the input.

5 1/fo > tous + tos . 1/f o> togst toso.

% t« andt.s apply when memory is not full.
7 tse and t,, apply when memory is full, St is HIGH and minimum bubblethrough (1 ) conditions exist.

8 Commercial/Military
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ADVANCE INFORMATION
SSL7413

OPERATING DESCRIPTION

$SL7413 ARCHITECTURE

The SSL7413 FIFO consists of an array of 64 words of 5 bits
each (which are implemented using a dual port RAM
cell), a wiite pointer, a read pointer and the control logic
necessary to generate the handshaking (SI/IR. SO/OR)
signals as well as the Aimost Full/Almost Empty (AFE) and
the Half Full (HF) flags. The handshaking signals operate
in a manner identical to those of the industry standard

SSL7401/402/403/404 FIFOs.
DUAL PORT RAM

The dual port RAM architecture refers to the basic memory
cell used in the RAM. The cell itself enables the read and
write operations to be independent of each other, which
is necessary to achieve truly asynchronous operation of
the inputs and outputs. A second benefit is that the time re-
quired to increment the read and write pointers is much
less than the time that would be required for data to prop-
agate through the memory, which would be the case if
the memory were implemented using the conventional
register array architecture.

BUBBLETHROUGH AND FALLTHROUGH

The time required for data to propagate from the input to
the output of an initially empty FIFO is defined as the Fall-
through time (t g7).

The time required for an empty location to propagate from
the output to the input of an initially full FIFO is defined as the
Bubble-through time (t &)

The maximum rate at which data can be passed through
the FIFO (called the throughput) is limited by the fallthrough
time when it is empty (or near empty) and by the bubble-
through time when it is full (or near full).

The conventional definitions of fallthrough and bubble-
through do not apply to the SSL7413 FIFO because the

data is not physically propagated through memory. The

read and write pointers are incremented instead of mov-
ing the data. However, the parameter is specified be-
cause it does represent the worst case propagation delay
for the control signals. That is, the time required to increment
The write pointer and propagate a signal from the Sl input fo
the OR output of an empty FIFO or the time required to incre-
ment the read pointer and propagate a signal from the SO
input to the IR output of a full FIFO.

AC TEST LOAD AND WAVEFORMS

RESETTING THE FIFO

Upon power up, the FIFO must be reset with a Master Reset
(MR) signal. This causes the device to enter the empty
condition, which is signified by the OR signai being LOW at
the same time that the IR signal is HIGH. In this condition, the
data outputs (DOg - DO4 ) will be LOW. The AFE flag will be
HIGH and the HF flag will be LOW.

SHIFTING DATA INTO THE FIFO

The availability of an empty location is indicated by the HIGH
state of the Input Ready (IR) signal. When IR is HIGH, a LOW fo
HIGH transition on the Shift-In (SI) pin will load the data on the
Dlg -Dl4 inputs into the FIFO.

The IR output will then go LOW, indicating that the data has
been sampled. The HIGH to LOW transition of the Sl signal
initiates the LOW to HIGH transition of the IR signal, as well at
the AFE flag and HF flagn if the FIFO is in the right conditions

SHIFTING DATA OUT OF THE FIFO

The availability of data at the outputs of the FIFO is indicated
by the HIGH state of the Output Ready (OR) signal. After the
FIFO is reset all data outputs (DOg - DO4 ) will be in the LOW
state. Aslong as the FIFO remains empty the OR signal will be
LOW and all Shift-Out (SO) pulses applied to it will be ignored.

After data is shifted into the FIFO, the OR signal will go HIGH.

The external control logic (designed by the user) should use
the HIGH state of the OR signal to generate a SO pulse

AFE AND HF FLAGS

Two flags, Almost Full/Almost Empty (AFE) and Half Full (HF),
describe how many words are stored in the FIFO. AFE is
HIGH when there are eight or less, or 56 or more, words stor:
ed in the FIFO. Otherwise the AFE flag is LOW. HF is HIGH
when there are 32 or more words stored in the FIFO, other-
wise the HF flag is LOW. Flag transitions occur relative to the
falling edges of Sl and SO.

HF AFE WORDS STORED
L H 0-8
L L 9-31
H L 32-55
H H 56 - 64

Flag Definition Table

R1 4370 R1437Q

5V O_—A/Wj sV O—IW\,j
ouTPuT O OuTPUT O

CL ‘L 30pF 30pF —I-
| INCLUDING | INCLUDING
JIG AND
= SCOPE =

JIG AND
- SCOPE -

R2 2720 R2 2720

THEVENIN EQUIVALENT
1670

OUTPUT O- et NN e —Q 173V

3ov

<4ans <4ns

ALL INPUT PULSES
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SWITCHING WAVEFORMS

Data In Timing Diagram (FIFO Contains 8 Words)*
I/FO 1/EOQ S—

SHIFT IN _7 E \1 / \. h

—_—

INPUT READY \ /

ts: le—— tour —

r— tsq

[ tDHIR

— touare

AFE

Data Out Timing Diagram (FIFO Contains 9 Words)*

- >

[ I/FO I/FO
ﬁ tacc —a Z &
SHIFT OUT __7
tenso

teiso > re———  touor __,‘
]
OUTPUT READY \ _/
l—— tolor 1

50— tsor
DAITA OUT

(Low)

HF

o foHARE *_,.
AFE

Fallthrough, (Bubblethrough) Data In to Data Out Diagram

SHIFTIN —/——x‘

/

SHIFT OUT /

tar teor
OUTPUT READY 7
[ p—
DATA OUT
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SWITCHING WAVEFORMS (CONTINUED)

Data In Timing Diagram (FIFO Contains 31 Words)*
» I/Fo - I/FO ——‘
SHIFT IN Z————* '/‘ 7[_ SR
/ \ # \

[ tpg — tous t
| re—— tour

INPUT READY \—/
re——  tour —

| THSI

-t

)

AFE ow

HF I R *;

Data Out Timing Diagram (FIFO Contains 32 Words)*

e I/FO I/FO >

»
SHIFT QUT k { 7! S

trHso —-l———  tpiso ——— —— touor
OUTPUT READY \ /
[e—— toLor
thso g E a tsor

DATA OUT

— | towr
HF

AFE

Output Enable Timing Diagram

OUTPUT ENABLE ; | . L
4—* tonzoe F‘ towzoe
DATA OUT

I
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SWITCHING WAVEFORMS (CONTlNUED)

Data In Timing Diagram (FIFO Contains 55 Words)*

1/FO 1/FO
SHIFT IN J(—\E '/' 7(—\k ‘—h

el (] T teus '
[ TpHiR

INPUT READY \ /

s r— toup —

h— tgg

HF (HIGH)

AFE 'DHN\' F:

Data Out T|m|ng Diagram (FIFO Contains 56 Words)*

| I/FO 1/FO —————————

A 2 S 2 N

> le———  toror —™

SHIFT OUT

terso terso

OUTPUT READY \ ’
L_ tolor AM
tuso _J tsor
DATA OUT
i

— | Towas
AFE %

HF (HIGH)

Bubblethrough, Data Out to Data In Diagram

SHIFT om__/—x‘
SHIFT IN / \

INPUT READY j
le—— Ter
|
DATA IN *
tsip >l TriR |
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SWITCHING WAVEFORMS (CONTINUED)

Master Reset Timing Diagram

—_\4—- Tomr
MASTER RESET ; ‘/
tor
INPUT READY l \
toor >
OUTPUT READY \(
tosi »
SHIFT IN ;
tamr
DATA OUT \
uE le—— tone —L\
AFE e toase —7/

Shifting Words In
EMPTY

Shifting Words Out
FULL

64 63 56 55 64 32 30

1
s | LT LT 1 I_I)_I L] |_|$| L] I_»J L.JL

HF (
\__I N I
AFE
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PACKAGE DIMENSIONS
le -
I o INCHES
S PARAMETER| MIN  MAX
E, C Al 015
N ol s, B 016 020
k . 4‘ c 008 012
L il 1 D 1023 1.033
L_ N E 280 300
b L a ¢ £ 245 255
T —{fe— s e 090 110
A, 8 F 170
20 LEAD 300 MIL PLASTIC DUAL IN-LINE PACKAGE (DIP) L 125 135
s 060 070
Q 0° 15°
INCHES
o PARAMETER| MIN MAX
[T T Tem Ve T P T U T e} Al 015 060
! C B 014 023
i B1 038 065
”‘]"' — ks, D 1.060
. ‘ "‘ E 290 320
N I £ 220 310
' ! R c e 090 110
T F 200
! A, _’“‘" re—s
B L 125 .200
20 LEAD 300 MIL CERAMIC DUAL IN-LINE PACKAGE (DIP) s .080
[4 0° 16°
ORDERING INFORMATION
TEMPERATURE RANGE
PART NUMBER SPEED PACKAGE MIN MAX UNIT
S eone SOz 20-Pin Plastic DIP 0 +70 °C
SSL7413 -35PC 35
3517413 -25PC 25
S5L7413 -15PC 15
SSL74135-50CC 50MHz
SSL74138-40CC 40
S517413 -35CC 35
SSL7413 -25CC 25
_S8L7413 -15CC 15 S _
$5L74138-50CM 50MH , .
RU74135-20CM 0 20-Pin CERDIP -55 +125 C
SSL7413 -35CM 35
SSL7413 -25CM 25

SSL7413 -15CM
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Semtetcor SSL7200/1/2/3

256, 512, 1K and 2K by 9 BiCMOS TIL FIFO Buffer Memory
ADVANCE INFORMATION

FEATURES

« Fast Acess Times
15/25/35/50ns max

¢ Full Featured Industry Standard Devices
Expandable Word Widths and Depths
Asynchronous & Simultaneous Read & Write
Automatic Restransmit Capability

e 300 MIL and 600 MIL 28-Pin DIP Packages
 Full Military Temperature Range

DESCRIPTION

« Multiple Configurations for Flexibility
256 X 9. 7200A, 7200B
512X 9: 7201,7201A,7201B
1K X 9: 7202, 7202A., 7202B
2K X 9: 7203, 7203A
A: with HF Flag - B: with HF Flag ond OE

* SABIC BiCMOS Fabrication Technology
Fast Cycle Time - 30ns
Fast Setup (6ns) & Hold (Ons) Time
High Drive Current -16mA

The SSL7200, SSL7201, SSL7202 and SSL7203 are 256, 512,
1024 and 2048 words by 9-Bit wide dual port memories
which function as First-In First-Out buffers. Half-Full flag is
provided in the "A" version while the 'B" version has
both Half-Full flag and an Output Enable. These de-
vices are fully expandable or cascadeable in word
width and array depth.

A functional block diagram is shown below. Read and
write pointers are provided on the chip so that no ad-
dress information is required to load or unload data.
Data is toggled in and out of the device through the
use of the Write (W) and Read (R) pins. The read/write
cycle time is as fast as 30ns or 33 MHz.

The 9-bit wide word architecture allows for parity at the
user's option. This feature proves to be exitremely import-
ant in data communications applications where all frans-
mission and reception are checked for errors with the aid
of the parity bit. The Retransmit (RT) feature allows for reset-
ting of the read pointer to its initial position (when RT is pulsed
HIGH to LOW) where retransmission will start. A Half-full flag
is available in the single device mode and width expansion
modes. All four devices are available in 28-pin DIP. The
SSL7203 can be obtained in a 600 MIL package, while the
SSL7200, SSL7201 and SSL7202 are available in both 600 and
300 MIL form factor. (See Ordering Information on last page).

PIN CONFIGURATION FUNCTIONAL BLOCK DIAGRAM
W o 7 ] vee Po-Pe
0 2o WRITE > wRiE DUAL
,,: E : % g D: ¥ —1 coNnmoL POINTER »| Pokr
A m 2 [ o, ARRAY
D5 gm0 2P > 256 X9 P> o-as
Do 6 23 RURT 512 X9
= mior 2 1 1024 X 9
“xuozc 7 2 & 2048 X 9
e N w _ READ READ »
=B » [g 5o ** ¥ —7 CONTROL o] POINTER
CR . U 1w e,
Q, n 18] e, FLAG F——— €
Q, 12 uCH LOGIC -
Q, 13 16 [ e, _
GND a u s 7w s — LROESGEITC
TRt —Pol | EXPANSION L pxom""
Troe® | "1o6Ic

*°8" version only

** "A’ and "B" versions only

July 1988
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SELECTION GUIDE
7200/1/2/3 7200/1/2/3 7200/1/2/3 7200/1/2/3
-15 -25 -35 -50
Maximum Shift Rate (MHz) 33.0 28.5 22.2 15.0
Maximum Operating Commercial 115 110 105 95
Current (mA) Military 120 15 110 100

MAX'MUM RA"NGS (Above which the useful life may be impaired)

Storage Temperature

-65°C o+ 150°C

Ambient Temperatdre with Power Applied

-55 °C to +125°C

Supply Voltage to Ground Potential -0.5V to +7.0V
DC Voltage Applied fo Outputs in HIGH Z State - T 05Vto+7.0V
DC Input Voltage -0.8V to +7.0V
Power Dissipation - 1.ow
Output Current, into Outputs (Low) o - - T 20mA
Static Discharge Voltage (per MIL-STD 883 Method 3015.2) >2001V
Latch-Up Current - - >200mA
OPERATING RANGE »
RANGE AMBIENT TEMPERATURE Vee
Commercial 0°Cto+70°C 5V + 10%
Military 55°Cto+125°C 5V £ 10%
ELECTR'CAL CHARACTER'STICS (Over Operating Range, unless Otherwise Noted)
' $5L7200/1/2/3
PARAMETERS DESCRIPTION TEST CONDITIONS 15, 25, 35, 50 UNIT
MIN MAX
Vou Output HIGH Voltage Ve = Min, loy = -4.0mA 2.4 vV
VoL Output LOW Voltage Vee=Min, Ig = 16mA 04 \Y
Vi Input HIGH Voltage ' o 20 Vee v
A Input LOW Voltage - 05 08 v
(% Input Leakage Current (1) GND <V, <Vcc.Vec = rﬁax -10 +10 pA
los Output Short Circuit Current Vee = Mox,-\k)U.T =GND -150 mA
l oz Output Leakage Current (2) OE=VH ,Vce =max GND< Vout < Vee -50 50 mA
lce Operating Current (3) IVSST = C’)\fr?;\(f r\CA(ilji;T;r;erCIOI }2(0) 2:
lce2 Standby Current (3) R=W=MR =ﬁ/ﬁ =V E:A?mmercicl %0 mA
ilitary 95 mA
I Power Down Current (3) Alllnputs _Commercial 18D mA
cCc3 Vcc -0.2V Military TBD mA
CAPACITANCE 4) |
PARAMETERS DESCRIPTION TEST CONDITIONS MAX UNITS
CiN Input Capacitance Ta=25°C,f=1MHz pF
Cour Output Capacitance Vce= 4.5V 7 pF _:-

Notes: ! Measurements with 0.4 <V < Vec
2R>Vw,04 <Vou € Ve

lcc measurements are made with outputs open.

This parameter is sampled and not 100% tested.
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SWITCHING CHARACTERISTICS Over the Operating Range
PARAMETER DESCRIPTION conEST o SR | SR | SR ™ L uwnr
MIN MAX| MIN MAX| MIN MAX| MIN MAX
fs Shift Frequency-Com/MIL 33.0 28.5 22.2 156.0| MHz
tee  |Read Cycle Time Note 6 30 35/40 45 65 ns
ta Access Time 15 25 35 50 | ns
t e Read Recovery Time Note 6 15/20 15/20 15/20 20 ns
rew Read Pulse Width Note 2 15 20 30 50 ns
e Read Pulse LOW to Bus at LOW Z Note 3 5 5 5 5 ns
twiz Wirite Pulse LOW to Bus at LOW Z Note 3.4 10 10 10 10 ns
tov  |Data Valid from Read Pulse HIGH 5 5 5 5 ns
t oz Read Pulse HIGH to Busat HIGHZ | Note 3, 6 18 18/23 20/25 30| ns
twe Wirite Cycle Time B Note 6 30 35/40 45 65 ns
twew Write Pulse Width - Note 2 15 20 30 50 ns
fw&_,. | Write Recovery Time - Note 6 15/20 15/20 15/20 15/20 ns
tos Data Set-Up Time 8 15 18 30 ns
tou Data Hold Time Note 6 0 oNn 0/1 on ns
L Reset Cycle Time 25 35 45 65 ns
tes  |Reset Pulse Width o Note 2 10 25 35 50 ns
L Reset Recovery Time 5 10 10 16 ns
t e Retransmit Cycle time ) 25 35 45 65 ns
tar Retfransmit Pulse Width Note 2 15 25 35 50 ns
trmm Retransmit Recovery Time 10 10 10 15 ns
ter Reset to Empty Flag LOW Note 6 35 35/40 45 65 | ns
tueneen  |Reset to Half-Fulland Full Flag HIGH| Note¢ | 35 35/40 45 65 | ns
t e Read LOW to Empty Flag LOW Note 6 25 25/30 30 45 | ns
t e Read HIGH to Full Flag HIGH Note 6 25 25/30 30 45 | ns
twer Write HIGH to Empty Flag HIGH Note 6 25 25/30 30 45 | ns
t wer Write LOW to Full Flag LOW Note 6 25 25/30 30 45 | ns
twee | Write LOW to Half-Full Flag LOW Note 6 25 35/40 45 65 | ns
o Read HIGH fo Half-Full lag HIGH | Note 6 25 | 35/40 45 65 | ns
tors  |OEHIGH to RHIGH Set-Up Time | Note 7 ns
totr OE LOW to R HIGH Recovery Time | Note 7 ns
th,  |DataAccessTime fromRHIGH | Note 7 B ns
t oz R HIGH to Data Output HIGH Z Note 7 ns
troes  |Rto O Set-Up Time Note 7 ns
tromm | OE fo R Recovery Time Note 7 ns
tuoe  |OE HIGH fo Output Enable Note 7 ns
thzoe OE LOW to Output HIGH Z Note 7 ns

NOTES: ' Timings referenced as in AC Test Conditions.

Pulse width less than minimum value are not allowed.

Values guaranteed by design, not currently tested.

Only applies to read data flow through mode.

Generating R and W signals: When using these high speed FIFO devices, it is necessary to have clean inputs on the R and W signals. It is important to
be glitch free, spikes free and free of ringing with respect to V,_ and Vi requirements. A glitch of only a few nanoseconds on the RandW pulses may
cause improper operation in the read and write pointers.

¢ Two values in a given column represent first the Commercial and then the Military Temperature specifications.

7 "B" version onlv

~

o onow
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OPERATING DESCRIPTION

INPUTS
DATA IN (D, - D, ): Data inputs for 9-bit wide data bus.

RESET (RS): Reset (RS) is low active. During reset, both
infernal read and write pointers are set to the first location.
A reset is required after power up before a write opera-
tion can take place. Both the Read Enable (R) and Write
Enable (W) inputs must be in a HIGH state during the

window shown in the Reset Timing Diagram (next page),
ie, Topw OF Twpw before the rising edge of RS, and should not
change until Trsr after the rising edge of RS, _Half-Full Flag
(HF) will be reset to HIGH after master Reset (RS).

WRITE ENABLE (W): A write cycle_is initiated on the falling
edge of this input if the Full Flag (FF) is not set. Data setup
and hold times must be adhered to with respect to the
rising edge of Write Enable (W). Data is stored in the RAM
array sequentially and independently of any on-going
operation.

After half of the memory is filed, and at the falling edge
of the next write operation, the Half-Full Flag (FAF) will be
set fo LOW and will remain set until the difference between
the write pointer and read pointers is less than or equal to
one half of the total memory size of that device. The Half-
Full Flag is then reset by the rising edge of the read opera-
tion.

To prevent data overflow, the Full Flag (FF) will go LOW ,
inhibiting further write operations. Upon completion of a
valid read operation, the Full Flag (FF) will go HIGH after
Trer » allowing a valid write to begin. When the FIFO s full,
the internal write pointer is blocked from (W), so external
changes in (W) will not affect the FIFO when it is full.

READ ENABLE (R): A read cycle is initiated on the falling
edge of the Read Enable (R) provided the Empty Flag
(EF) is not set. The data is accessed on a Firsst-In First-Out
basis, independent of any on-going write operations.

After Read Enable (R) goes HIGH, the Data Outputs
(Do - Dg ) will return to a HIGH impedance state until the
next read operation. When all the data has been read
from the FIFO, the Empty Flag (EF) will go LOW, allowing
the'final" read cycle but inhibiting further read operations
with the data outputs remaining in a HIGH impedance
state. Once a valid write operation has been accom-
plished, the Empty Flag (EF) will go HIGH after TW , and
a valid Read can then begm When the FIFO is empty
the internal read pointer is blocked from (R), so external
changes in (R) will not affect the FIFO when it is empty.

FIRST LOAD/RESTRANSMIT (FL/RT): This is a dual purpose in-
put. For depth expansion, the pin is grounded to indicate it
is the first load. (See Operating Modes). In the single device
mode, this pin acts as the retransmit input. The single device
mode is initiated by grounding the EXPANSION IN (XI) pin.

These devices can be made to retransmit data when the
Retransmit Enable control (RT) input is pulsed LOW. A re-
transmit operation will set the internal read pointer to the
first location and will not affect the write pointer. Read En-
able (R) and Write Enable (W) must be in the HIGH state
during retransmif. This feature is useful when less than the full
(256, 512, 1024 or 2048 words respectively) number of writes
are performed between resets. The retransmit feature is not
compatible with depth expansion mode, and will affect the
Half-Full Flag (HF) depending on the relative locations of the
read and write pointers.

EXPANSION IN (X): This input is a dual purpose pin. EXPAN-
SION IN (X)) is grounded to indicate an operation in the

single device mode. Expansion In is connected to Expan-

sion Out (XO) of the previous device for depth expnasion or
daisy chain mode.

OUTPUTS

FULL FLAG (FF): The Full Flag will go LOW inhibiting further write
operation, when the write pointer is one location from the
read pointer, indicating that the device is full. If the read
pointer is not moved after Reset, the Full Flag will go LOW
after 256, 512, 1024 or 2048 writes respectively, for the SSL7200,
SSL7201, SSL7202 or SSL7203.

EXPANSION OUT/HALF-FULL FLAG (XO/HF): This is a dual pur-
pose output. In the single mode, when Expansion IN (XI) is
grounded, this output acts as an indication of a half-full
memory.

After half of the memory is filled, and at the faling edge of
the next write operation. the Half-Full Falg (HF) will be set to
LOW and will remain set until the difference between the
write pointer and read pointer is less than or equal to one
half of the total memory of the device. The Half-Full Flag (HF)
is then reset by the rising edge of the read operation.

In the Depth Expansion mode, Expansion IN (X) is connect-
ed to Expansion Out (XO) of the previous device. This out-
put acts as a signal to the next device in the daisy chain by
providing a pulse to the next device when the previous
device reaches the last location of memory.

DATA OUTPUTS (Q, - Q, ). Data output for the 9-bit wide
data bus. When (T?) is HIGH this bus will be in a high im-
pedance state.
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AC TEST CONDITIONS
5V
Input Pulse Levels GND to 3.0V Q
Input Rise & Fall Times 4ns 1.1K
7O
Input Reference Level 1.5V OUTPUT
Output Reference Level 1.5V PIN
Output Load See Figure 1 680Q 30 pF*
* Includes jig and scope capacitances.
SWITCHING WAVEFORMS Figure 1. OUTPUT LOAD
Reset Timing

=l
£
N
N
N
N
N

[

t

le—— TEL ———

Retransmit Timing

FL/RT

|
=]

NOTE: toc =ty +1pp
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SWITCHING WAVEFORMS (CONTINUED)

Full Flag Timing
twpe= Effective Write Pulse Width After Full Flag HIGH.

R —\ 74

— Yree  j—

=l

ARRARARARAANARRRRRRRR e jﬁ_

NOTE: Tpr = TWPW

Half-Full Fiag Timing

HALF-FULL OR LESS MORE THAN HALF-FULL HALF-FULL OR LESS

!
¢

Empty Flag Timing
trpe = Effective Read Pulse Width After Empty Flag HIGH.

T /

— P f-———

/

ALALARRRARRRARRRRRRRNNSE

NOTE: tRPE =1’RPW'

2|
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$!V|TCHING WAVEFORMS (CONTINUED)

Asynchronous Write and Read Operation

tec topw  ————

tor  —of
t— fh) ——»] f— fa) ——
S | F

la— toz ’l tov le——  tow

Q-9 ®< DATAour VALID W DATAour VALID >®

|- 1

wC

S e S

I‘- tos —ta— Toq 4—1
Do-D 4 < DATA N VALID DATA N VALID \

Full Flag from Last Write to First Read

LAST WRITE FIRST READ ADDITIONAL FIRST WRITE
READS

|
:

|
.
!

Empty Flag from Last Read to First Write

LAST READ FIRST WRITE ADDITIONAL FIRST WRITE
WRITES

.
)
o

|

e — e | e——
EF /

tAl
K ve)

DATA OUT

AN
K

7 7N
QDS
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OUTPUT ENABLE FUNCTIONALITY (B VERSION)

Initial_state is determined by the state of the FL/RT
and XI/OE pins during rising edge of the RS signal.

After RESET to the CASCADE mode, the FL/RT pin
should be held constant. The XI/OE pin accepis
pulses to enable the READ or WRITE clocks respec-
tively for proper cascading. The XO/HF pin gen-
erates the Xl pulse to be used by the next device
in the cascade daisy Ghain.

Aafter RESET to the STANDALONE mode, the FL/RT
acts as a retransmit control for the FIFO. Retransmit re-
sets the READ pointer to the Zero location without ef-
fecting the WRITE pointer. The FF, EF_and XO/HF
Flags are adjusted accordingly. The XO/HF output
acts as a Half Full Flag in this mode of operation. The
control of the Outputs follows this table in the STAND-
ALONE mode.

STATE

- ‘
-
S~
- ‘
-

STANDALONE

STANDALONE

CASCADE FIRST LOAD

CASCADE DISABLED

NG OUTPUTS OUTPUTS _ _
voor\_ | COMMENT|  "A" VERSION "B” VERSION XI/OE | R
'l MEMORY ENABLED ENABLED 0 0
OUTPUT HIGH-Z HIGH-Z 0 1

2 REGISTER ENABLED ENABLED 1 0
outeuT HIGH-Z ENABLED 1 )

In mode 1, version "B" acts exactly as version "A". In mode 2, version "B" outputs act like Register outputs instead of Memory
outputs, i.e. Output data change from valid data to valid data on the upgoing edge of READ (R) instead of from valid data
through HIGH Z to next valid data on the down going edge of READ (R).

SWITCHING WAVEFORMS (B’ VERSION)

Xi/OF j‘ toes

toer ——
R A\__;/_—\—_/—\__ Y/
— tov
Q-Qp
— a2 — a2 . to
\ troer
o 7 N
\
& N
troes —wetee— tz0F —»  foe  e—
Q
|\
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OPERATING MODES
- HALF FULL FLAG1(§F)

SINGLE DEVICE MODE _ _

WRITE (W) ®) READ
The SSL7200/1/2/3 can be used in single device
mode. To do so, simply ground the Expansion In 9 9
(XI) control input pin as shown in Figure 2. In this
mode the Half-Full Flag (HF), which is an active LOW DATAW SSL7201A @
output, is shared with Expansion Out (XO). — _

FULLFLAG (FF) EH  EMPIYFLAG
RESET (RS) (RT)  RETRANSMIT

EXPANSION IN (XI) i

Figure 2. BLOCK DIAGRAM OF SINGLE 512 X 9 FIFO.

WIDTH EXPANSION MODE ‘ 1

Word width may be increased by connecting the 13 i) 9
corresponding input_control signals of multiple de- ~ DATAND) 7

vices. Status flags (EF, FF and HF) can be detect-  ypre —~ )% B
ed from any one device. Figure 3 is an example ] (R) READ
of an 18-bit word width by using two devices of the  fuLrac ¢ o - '@ EMPTY FLAG
same density. Wider word width can thus be ac- <= >
complished by adding more devices in the same ~ RESET = D RT) RETRANSMIT
fashion. o —— %

Figure 3. BLOCK DIAGRAM OF 512 X 18 FIFO MEMORY
USED IN WIDTH EXPANSION MODE

DEPTH EXPANSION (Daisy Chain) MODE W I X0 R

If an application requires more words than a part- D 9 [
icula chosen device can provide, depth expan- 7 — 7201A
sion is possible by connecting multiple devices of
the same kind as shown in Figure 4. When the ex-
pansion mode is used, be sure the following con- A
ditions are met: xQ

1) The first device must be designated by = *— <= —ﬂ EMPTY
grounding the First Load (FL) control input. —G: — >
L]

o By
4

N
~

A

2) All other devices must have (FL) in the
HIGH state. _

3) The Expansion Out (XO) pin of each device
must be tied to the Expansion In (XI) pin of
the next device as shown in Figure 4. e

4) External logic is needed to generate a com- — > =
posite Full Flag (FF) and Empty Flag (EF). This 3 :
requires the "ORing" of all EFs and "ORing" of _ 7 )
alﬁ:_Fs. _ B 2 —

5) The Retransmit (RT) function and Half-Full Flag F_L..l___
(HF) are not available in the depth expansion X =
mode.

Figure 4. BLOCK DIAGRAM OF 1536 X 9 FIFO MEMORY
(DEPTH EXPANSION)
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SSL7200/1/2/3

OPERATING MODES (CONTINUED)

COMPOUND EXPANSION MODE Q, -Qy Q; -Q; eee Q (N—B)'QN
The two methods described above can be applied Qo Qs Q5 Qy Qe Qn
together to achieve large FIFO arrays. See Figure 5.
—— SSL7201A §517201A ssuzmA
R, W, RS DEPTH DEPTH DEP'
EXPANSION EXPANSION |—— oo - EXPANSION
BLOCK
TTDO DB TTDQ'DW D(NB)DN
Dy Dy Dy -Dyn DigDn  eee D(Ne)
Figure 5. COMPOUND FIFO EXPANSION.
BIDIRECTIONAL MODE W, > - Ry
7253%»‘ > EF
Applications which require data buffering between T - b
two systems (each system capable of read and A > HFy
write operations) can be achieved by pairing the
FIFO devices as shown in Figure 6. Care must be Daos Qs 08
taken to assure that the appropriate flag is monitor-
ed by each system; i.e. (FF) is monitored on the de-
vice where (W) is used and (EF) is monitored on the
device where (R) is used. Both depth and width
expansion may be used in this mode. SYSTEM A
SYSTEM B
Qa0 Dg 08
ssL ij‘
7201A
R, - - Wy
HF, --—
EF, - > F—FE
Figure 6. BIDIRECTIONAL FIFO MODE.
TABLE I. RESET AND TRANSMIT
SINGLE DEVICE CONFIGURATION/WIDTH EXPANSION MODE
INPUTS INTERNAL STATUS OUTPUTS
MODE RS RT Xl Read Pointer Write Pointer EF FF HF
Reset X Location Zero Location Zero 0 1 1
Retransmit 1 0 0 Location Zero Location Zero X X
Read/Write 1 1 0 Increment (M IncrementM X X X
Notes:

O pointer will increment if Flag is HIGH.
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OPERATING MODES (CONTINUED)

DATA FLOW-THROUGH MODES

Two types of flow-through modes are permitted,
a read flow-through and a write flow-through. For
the read flow-through (Figure 7), the FIFO permits a
reading of a single word after writing one word of
data into an empty FIFO. The data is enabled on
the bus in (Twer +Ta) Ns after the rising edge of (W),
called the first write edge, and it remains on the

bus until the (R) line is raised from LOW to HIGH,

after which the bus would go info a three-state

mode after Tz Ns. The (EF) line would have a

pulse showing temporary de-assertion and then

would be asserted. During the time when (R) is

LOW, more words can be written to the FIFO (the

subsequent writes after the first write edge would

de-assert the empty flag), however, the same

word (written on the first write edge). presented to
the output bus as the read pointer, would not be

incremented when (R) is LOW. On toggling (R),

the other words that were written to the FIFO will

appear on the output bus as in the read cycle
fimings.

In the write flow-through (Figure 8), the FIFO permits
the writing edge of a single word of data immedi-
ately after reading one word of data from a full
FIFO. The (R) line causes the FF to be de-asserted,
but the (W) line being LOW causes the FIFO to be
asserted again in anticipation of a data word.
On the rising edge of (W), the new word is loaded
into the FIFO. The W line must be toggled when
FF is not asserted to write new data in the FIFO and
to increment the write pointer.

TABLE Il. RESET AND FIRST LOAD TRUTH TABLE
DEPTH EXPANSION/COMPOUND EXPANSION MODE

SATA \
DATA N J

é

2|
.

l<—'m>s~~j

j‘_—}[\___
et e

twer— ta)
— twiz

DATA cur

XXX XA

tree = trew

2|

~

Figure 7. READ DATA FLOW-THROUGH MODE

DATA

%

DATA,, VALID
tos ——{

l— fa,

DATA G, ’X XX

tWPF = tWPW

Figure 8. WRITE DATA FLOW-THROUGH MODE

INPUTS INTERNAL STATUS OUTPUTS
MODE RS FL Xi Read Pointer Write Pointer EF FF
Reset First Device 0 0 m Location Zero Location Zero 0 1
Reset All Other Devices| 1 %) Location Zero Location Zero 0 1
Read/Write 1 X m X X X X
-Notes:

! Eis connected to XO of previous device. See Figure 4.

RS = Reset input FL/RT = First Load/Retransmit, EF = Empty Flag Output, %: Full Flag Output, XI = Expansion Input, HF = Half-Full Flag Output,
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PACKAGE DIMENSIONS
INCHES
’ - J - 300 MIL 600 MIL
oooooannnnonon PARAMETER [MIN MAX |MIN MAX
: ( Al 015 015
v B 016 020 | 016 .020
A | s, B, 045 055 | 055 065
L }_‘ ; ,,_‘ c 008 012 | 008 012
= - D 1345 1355 |1.445 1455
L "'r '!' E 300 325 | 600 625
B a ¢ 1 270 290 | 530 550
t —l— : el 090 110 | 090 110
B
A F 170 190
28 LEAD 300/600 MIL PLASTIC DUAL IN-LINE PACKAGE (DIP) L 125 135 | 125 135
s 020 030 | 070 080
a e 15 | oo 15
INCHES
- D - PARAMETER| MIN  MAX
E, C B 014 023
e, s C 08 015
I_f . 4( D 1.490
E 500 620

.500 610

R
4.1 ‘_‘ s 232

e
F
1 B L 125 .200
s
a

-n
Q;
(9]
m

.100
0° 15°

28 LEAD 600 MIL CERAMIC DUAL IN-LINE PACKAGE (DIP) B
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ORDERING INFORMATION
TEMPERATURE RANGE
PART NUMBER SPEED PACKAGE MIN MAX UNIT
SSL7200A-15PC3 15ns 28-Pin 300 MIL Plastic DIP 0 +70 °C

SSL7200A-25PC3 25
SSL7200A-35PC3 35
SSL7200A-50PC3 50
SSL7200B-15PC3 15ns
SSL7200B-25PC3 25
SSL7200B-35PC3 35
SSL7200B-50PC3 50

SSL7201-15PC3 16ns 28-Pin 300 MIL Plastic DIP
SSL7201-25PC3 25

85L7201-35PC3 35

SSL7201-50PC3 50

SSL7201A-15PC3 15ns

SSL7201A-25PC3 25
SSL7201A-35PC3 35
SSL7201A-50PC3 50
SSL7201B-15PC3 16ns
SSL7201B-25PC3 25
S5L7201B-35PC3 35
SSL7201B-50PC3 50

S5L7202-15PC3 16ns 28-Pin 300 MIL Plastic DIP
SSL7202-25PC3 25
S5L7202-35PC3 35
SSL7202-50PC3 50

SSL7202A-15PC3 15ns
SSL7202A-25PC3 25
SSL7202A-35PC3 35
SSL7202A-50PC3 50
SSL7202B-15PC3 16ns
SSL7202B-25PC3 25
SSL7202B-35PC3 35
SSL7202B-50PC3 50

SSL7200A-16PC 16ns 28-Pin 600 MIL Plastic DIP
SSL7200A-25PC 25

SSL7200A-35PC 35

SSL7200A-50PC 50

SSL7200B-15PC 16ns

SSL7200B-25PC 25

SSL7200B-35PC 35

SSL7200B-50PC 50

SSL7201-15PC 15ns 28-Pin 600 MIL Plastic DIP
SSL7201-25PC 25

SSL7201-36PC 35

SSL7201-50PC 50

SSL7201A-15PC 15ns

SSL7201A-25PC 25

SSL7201A-35PC 35

SSL7201A-50PC 50

SSL7201B-15PC 16ns

SSL7201B-25PC 25

SSL7201B-35PC 35

SSL7201B-50PC 50
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ORDERING INFORMATION (CONTINUED)

TEMPERATURE RANGE

PART NUMBER SPEED PACKAGE MIN MAX UNIT
SSL7202-15PC 15ns 28-Pin 600 MIL Piastic DIP 0 +70 °C
SSL7202-25PC 25

SSL7202-35PC 35

SSL7202-50PC 50

SSL7202A-16PC 15ns

SSL7202A-25PC 25

SSL7202A-35PC 35

SSL7202A-50PC 50

SSL7202B-15PC 16ns

SSL7202B-25PC 25

SSL7202B-35PC 35

SSL7202B-50PC 50

SSL7203-16PC 16ns 28-Pin 600 MIL Plastic DIP
SSL7203-25PC 25

SSL7203-35PC 35

SSL7203-50PC 50

SSL7203A-15PC 16ns

SSL7203A-25PC 25

SSL7203A-35PC 35

SSL7203A-50PC 50

SSL7200A-15CC 15ns 28-Pin 600 MIL CERDIP
SSL7200A-25CC 25

SSL7200A-35CC 35
SSL7200A-50CC 50

SSL7200B-15CC 16ns

SSL7200B-25CC 25

SSL7200B-35CC 35

SSL7200B-50CC 50

SSL7201-15CC 16ns 28-Pin 600 MIL CERDIP
SSL7201-25CC 25

SSL7201-35CC 35

SSL7201-50CC 50

SSL7201A-16CC 16ns

SSL7201A-25CC 25
SSL7201A-35CC 35
SSL7201A-50CC 50

SSL7201B-16CC 16ns

SSL7201B-256CC 25

SSL7201B-35CC 35

SSL7201B-50CC 50

SSL7202-15CC 16ns 28-Pin 600 MIL CERDIP
SSL7202-25CC 25

SSL7202-35CC 35

SSL7202-50CC 50

SSL7202A-15CC 16ns

SSL7202A-25CC 25
SSL7202A-35CC 35
SSL7202A-50CC 50

SSL7202B-16CC 16ns

SSL7202B-25CC 25

SSL7202B-35CC 35

SSL7202B-50CC 50

SSL7203-16CC 16ns 28-Pin 600 MIL CERDIP
S5L7203-25CC 25

SSL7203-35CC 35

SSL7203-50CC 50

SSL7203A-16CC 16ns

SSL7203A-25CC 25
SSL7203A-35CC 35
SSL7203A-50CC 50
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ORDERING INFORMATION (CONTINUED)
TEMPERATURE RANGE
PART NUMBER SPEED PACKAGE MIN MAX UNIT
SSL7200A-25CM 25ns 28-Pin 600 MIL CERDIP -55 +125 °C
SSL7200A-35CM 35

SSL7200A-50CM 50
SSL7200B-25CM 25ns

SSL7200B-35CM 35
SSL7200B-50CM 50
SSL7201-25CM 25ns 28-Pin 600 MiL CERDIP
SSL7201-356CM 35
SSL7201-50CM 50

SSL7201A-25CM 25ns
SSL7201A-35CM 35
SSL7201A-50CM 50

SSL7201B-26CM 26ns

SSL7201B-35CM 35

SSL7201B-50CM 50

SSL7202-25CM 25ns 28-Pin 600 MIL CERDIP
SSL7202-35CM 35

S5L7202-50CM 50

SSL7202A-25CM 26ns
SSL7202A-35CM 35
SSL7202A-50CM 50
SSL7202B-25CM 25ns
SSL7202B-36CM 35
SSL7202B-50CM 50

SSL7203A-25CM 25ns 28-Pin 600 MIL CERDIP
SSL7203A-35CM 35

SSL7203A-50CM 50

SSL7203B-25CM 26ns

SSL7203B-35CM 35

SSL7203B-50CM 50
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128 Words by 18, 32 and 36 Bit BiICMOS Bi-Directional FIFO
PRELIMINARY INFORMATION

FEATURES

« Family of Wide-Bus, Bi-Directional FIFOs
SSL72436: 128 Words by 36 Bits Array
(36-bit Port P and 36-bit Port Q)
SSL72432: 128 Words by 32 Bits Array
(32-bit Port P and 32-bit Port Q)
SSL72434: 128 Words by 18 Bits Array
(18-bit Port P and 18-bit Port Q)
SSL72435: 128 Words by 36 Bits Array
(18-bit Port P and 36-bit Port Q)

» High Speed Operations
Port Q Data Access = 10ns max
Port P Data Access = 12.5ns max
Port P Byte Access = 10ns max
Fast Setup (&ns) & Hold (Ons max) Time

« Full Military Temperature Range

DESCRIPTION

* Functional Flags per Part Type

SSL72436: Full, Empty, Half-Full, Almost
Full/Empty, and Parity Error Flags for
each Port

SSL72432: Full, Empty and Half-Full for
each Port

SSL72434: Full, Empty and Half-Full for
each Port

SSL72435: Full, Empty, Almost Full/Empty,
and Half Full for each Port

« Full Featured for Design Flexibility
Port to Port Flow Through Mode
Request & Aknowledge Pins for SSL72436
Programmable HF and AFE Flags
during Reset
Programmable Read and Write Break Points

e SABIC BiCMOS Fabrication Technology

This Family of Bi-Directional FIFOs consists of four members,
the SSL72436, SSL72432, SSL72434 and SSL72435. A function-
al blockdiagram of each device type is shown in Figures
1,2, 3 and 4 respectively. All FIFOs in this family have Bi-
Directional buses as part of their architectural features.

The SSL72436 is a dual-ported, 128 x 36 FIFO with two 36-bit
Bi-Directional buses (Port P and Port Q). Byte handling

capability is provided on Port P, where selection of ran-
dom byte (8 bits plus parity), random word (18 bits),

sequential byte (8 bits plus parity) and long word (4 bytes
plus 4 parity bits) is possible. Address generation, flag

calculation logic and byte parity error detection logic are
provided on chip. Data can be passed to and from

each Port in a "Flow Through' mode. Programmable

break points are available for automatic "retransmit" and
‘rewrite" functions. In addition, a full complimentary set of
status flags is featured for external monitoring. A 120-Pin

PGA Package is used.

The SSL72432 is quite similar to the SSL72436 in structure and
functions, except for the fact that there are no parity bits
and that the buses are only 32 bits wide. A small number
of flags and the "Flow Through" mode has been eliminat-
ed in this version. Choices of package are 84-Pin PGA
and 84-Pad PLCC.

Packaged in an industry standard 68-Pin PGA and PLCC,
the SSL72434 has a subset of the SSL72436 functions, size

and bus width. The memory array consists of two 128 x 18
bit structures. Port Q data bus is 18 bits wide while Port P is
selectable as 9 bits or 18 bits wide. Both buses are

Bi-Directional.

The SSL72435 has a subset of functions, size and flags of the
SSL72436. Port Pis 18 bits wide and Port Q is 36 bits wide. A
84-Pad PLCC and a 84-Pin PGA will be available for this
device.
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FUNCTIONAL BLOCK DIAGRAM
FLOW_THRU#

STORE#
RELOAD#

READ_Q#

Q (00:08)
Q(09:17)
Q (18:26)
Q (27:35)

WRITE_Q# ——Pp»

ey

/0

—p» W_ERR#

- FF_PQ#
—Jp» EF_PQ#
—p- HF_PQ#
— - AFE_PQ#
g— RS_PQ#

ADDRESS LOGIC <

T

128 x 36 FIFO

<__
]

128 x 36 FIFO

-«
- —

1/0

r@—— BYTE_SEL (0:1)#
§——— WRITE_P#
' <¢—P r (00:08)
P (09:17)
P (18:26)
<¢—P r (27:35)
@——— READ_P#

} PARITY_P#

ADDRESS LOGIC <

RS_QP#

f@———— OE_P#
¢— Cs_p#

READ_Q# —— P

Q(00:07) «@—P»
Q0815 «—P»
Q16:23) <@—P
Qa3 «—P

WRITE_Q#

1/0

— - FF_PQ#

— - EF_PQ#

ADDRESS LOGIC

T

128 x 32 FIFO

v 1

128 x 32 FIFO

v |

l

‘ ADDRESS LOGIC <

>

RS_QP#

<
-
<

1/0

f§——— WRITE_P#

<g—P P 00:07)
<g¢—P 0815
<P r(1623)
g—P P 24:3)

——— READ_P#

HF_QP#
FF_QP#
EF_QP#

Figure 2. Functional Block Diagram of SSL72432: 128 x 32 Bi-Directional FIFO
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FUNCTIONAL BLOCK DIAGRAM i
I | FLOW_THRU#
* #* a#,
& & @
el R
STORE#  ———p» + * + ' @—— BYTE_SEL#
READ_Q¢ ——P -
<« +— <—| <P ¢ 0008
Q (00:08) <—P> 128/128 x 18/18 FIFO P(SS:W)
Q917) —P> ¢ (0917
170 | 128/128 x 18/18 FIFO | ' 170
: ——— READ_P#
WRITE_Q# ——p»
csqt —Ppp + ; ; B
& # S
O' & %x
T oo+ 0%
Figure 3. Functional Block Diagram of SSL72434: 128/128 x 18/9 Bi-Directional FIFO
" FLOW_THRU#
# o ® #
g| g| g| 3—-” gI
EHE< &
STORE¥ ——p **** +
WRITE_P#
READ_Q# —Pp -
— <> ,
Q©0:08) —P» < 256/128 x 18/36 FF0 | g(oo:?z;)
Q0917) —P <4 r09:17)
Q(820) <@—Ppt /O 256/128 x 18/36 FIFO 170
Q(27:35) —P —> —p —> SEAD p#
WRITE_Q# ——p — _
ADDRESS LOGIC 4
| Yvyy
csQt —Pp
- * % $ow q— Cs pr
a RO T
! VI
& <I H

Figure 4. Functional Block Diagram of SSL72435: 128/256 x 36/18 Bi-Directional FIFO
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(1) This function is programmable during RESET using Data Pins.
(2) This function is only possible during RESET.
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FEATURES SUMMARY
Feature SSL72436 | SSL72432 | SSL72434 | SSL72435 | NOTES
Port P Data 1/O Pins 36/18/9 32 18/9 18/9
Port P: Write and Read YES YES YES YES
Port P Chip Select CS (System Clock) YES NO YES YES 1
Port P Output Enable OE Control YES " N " 1
Port P Byte Select Pins YES * * YES
Port Q Data 1/O Pins 36/18/9 32 18/9 18/9
Port Q: Write and Read YES YES YES YES
Port Q Chip Select CS (System Clock) YES NO YES YES 1
Port Q Output Enable OE Control YES * * *
Port Q Store and Reload YES NO YES YES
Port Byte Parity error Pins YES NO NO NO
Flags: Full, Empty YES YES YES YES
Flag: Almost Full/Empty YES NO YES NO
Flag: Half Full YES YES YES YES
Flag: Reload Error YES NO NO NO
Independent Reset Pins YES YES YES NO 2
Flow Through Mode select YES i YES -
Request, Aknowledge Handshake Pins YES NO NO NO 1
Programmable HF and AFE Flags . * * *
Packages PGA PLCC,PGA | PLCC,PGA | PLCC,PGA
Pin Count 120 84 68 84
NOTES:
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SSL29660

32-Bit BICMOS TIL Error Detection & Correction Unit
PRELIMINARY INFORMATION

FEATURES

¢ High Speed Error Detection & Correction
16ns Detection
24ns Correction

« Expanded Functionality
Cascadeable to Form 64-Bit Word
Single Bit Correction
All Double & Some Triple Bit Detection

¢ Full Military Temperature Range

DESCRIPTION

« 68-pin PGA, LCC, and PLCC Packages

e Pin Compatible with Industry Standard
AMD29660
IDT49C468B

» SABIC BiCMOS Fabrication Technology

The SSL29660 is a single chip 32-bit Error Detection and

Correction Unit (EDAC) with TTL input and output compat-
ibility. It generates check bits on a 32-bit data field

according to a modified Hamming code, and corrects
the data word when the check bits are supplied. Opera-
ting on data fetched from the main memory, the EDAC

detfects all single-bit errors.  Seven check bits are used
with each 32-bit word.

FUNCTIONAL BLOCK DIAGRAM

Two diagnostic modes are featured, in which diagnostic
data can be loaded into the chip to simplify device test-
ing and to execute system level diagnostics functions. In
a single chip, the EDAC provides the necessary memory
error detection and correction capability required to pro-
tect data integrity for large systems. This device is intended
for applications in high performance superminicomputers,
workstation, RISC-based system and Atrtificial Inteligence
(Al systems.

OF BYTE 0 ™ ol
_ L, — ¢ > -
OEBYTE 1 g s 5 gﬁ
-5 £o | g2
_ =— E 2e | 438 X
OF BYTE 2 _H 3 20 | 29 H
sl O o 8 <
— S 4 o a
OEBYTE 3 -] &
LE out/Gen J g x [ > SC0-7
—»| 2 H SYNDROME/CHECK BITS
<« DATA INPUT N | 2
Data 0-31 < > LATCH P> &"Nﬁﬁgk >
CHECK BIT So _
cBo-7 P INPUT LATCH gg ;_— OEsC
s
&2 __
LEin ga ‘:5 | ERROR
Mux 2%
g __
LE diag “8 ————P MuLn-ERROR

CORRECT

CODEIDO. |
DIAG MODE 0, 1
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SSB91256...... 32K X 8 Bit SRAM MOAUIE - 7-4
SSB91257...... 16K x 16 Bit SRAM Module with Output Enable ......oocoeeiiiiiaiii. 7-5
SSB91258...... 16K X 16 Bit SRAM MOQUIE <. 7-5
SSB91259...... 16K x 16 Bit SRAM Module with Output Enable & Two Chip Selects.... 7-5
SSB91260...... 16K x 16 Bit SRAM Module with Output Enable .......c...coooooi. 7-6
SSB91512...... 16K x 32 Bit SRAM Module x8, x16, or x32 with Output Enable ........... 7-7
SSB?1513...... 16K x 32 Bit SRAM Module X8, X168, O X32 -.en e 7-7
SSB91514...... 16K x 32 Bit SRAM Module x8, x16, or x32 with OE and Dual CS ........ 7-7
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Saratoga
Semiconductor

SSB?1256

256K 32,768 Words by 8 Bits BICMOS TIL Static RAM Module
PRELIMINARY INFORMATION

FEATURES

* Fast Access Times
25/30/35ns max

» JEDEC Standard 28-pin 600 MIL DIP Package

¢ Plug-in Performance Upgrade
Standard 32K x 8 Monolithic
IDT7M856S Module

DESCRIPTION

» High Speed Chip-On-Board Technology
Higher performance & Cooler Operation

« SABIC BiCMOS Fabrication Technology

The SSB91256 is a very high speed 256K-bit static RAM

module configured as 32,768 words by 8 bits. Four SSM7198
die (16K x 4) are incorporated in this 28-pin, JEDEC standard'
600 MIL plastic DIP.  Proven and reliable "Chip-On-Board"
packaging techniques on an FR4 substrate are employ-
ed in the construction of the module. The SSB91256 is a

direct speed upgrade of the industry and JEDEC standard
pin-out of the monolithic 256K static RAM (32K x 8 bits organ-
ization).

A high speed inverter interprets the higher order address
(A 1o select two of the four 16K x 4 SRAMs. For the com-
mercial temperature range of 0°C to 70°C and with V¢ =

5V +10%, maximum access time of 25ns is achieved.
30ns and 35ns versions are also available.

Power consumption for this module at all speeds is 3.2 W.
Lower standby power of 320 mW is achieved when the chip
select signal (CS) is inactive or in logic high state. The com-
bination of fast access time and low power consumption is
made possible by the use of Saratoga Semiconductor's

propretary BICMOS SABIC process technology.

The high speed SRAM module is intended for applications
in computers and workstations as cache memory, write-
able control store, look-up table and a variety of buffer-
ing purposes.

FUNCTIONAL BLOCK DIAGRAM

PIN CONFIGURATION
A NS e
Az 2 7 [ we
A7 3 2 ] Ay,
Ag 4 2 ] As
g gom wfi
As [ s pip 2 [ A,
Ao 22 []oe
A2 [ 21 [J Ay
XN = K 2 &
Ao [Jro 19 jl/o,
110, : " 18 [0,
|/0,E 12 7 o,
o, []13 16 [ 104
eno e 15 [ o,

1/0,-1/0, 4~
1/0g - 1/0, -
Ag Ay l
WE 16K x 4 16K x 4 16K x 4 16K x 4
| skam | | skam SRAM SRAM
O >
&
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= Semiconductor

SSB91257/8/9

256K 16,384 Words by 16 Bits BICMOS TIL Static RAM Module
PRELIMINARY INFORMATION

FEATURES
e Fast Access Times » High Speed Chip-On-Board Technology
20/25/30ns max Higher Performance & Cooler Operation

» High Density Plastic 40-Pin SIP & ZIP Modules

+ Multiple Configurations for Flexibility
SSB?1257: Common |/O
S5B91258: Common I/O with OE
SSB91259: Common I/O with OE and Two CS

DESCRIPTION

» SABiIC BiCMOS Fabrication Technology

The SSB91257/91258/91259 are very high speed 256K-bit
static RAM modules, configured as 16,384 by 16 bits. The
SSB91257/91258/91259 incorporate four SSM7166/7188/7198
die (16K x 4) respectively. Proven and reliable "Chip-On-
Board" packaging techniques and epoxy laminate FR4
substrates are used in the construction of these modules.

No on-module decoder is needed to attain maximum
speed equalling that of the monolithic chip. For the com-
mercial temperature range of 0°C to 70°C and with Vee=
5V +10%, maximum access time of 20ns is achieved. 25ns
and 30ns versions are also available. Due o the unique
construction of these modules, they operate cooler and
dissipate power evenly across the surfaces of the module.

PIN CONFIGURATION

Power consumption for these modules at all speeds is 3.2 W.
Lower standby power of 320 mW is achieved when the chip
select signal (CS) is inactive or in logic high state. The com-
bination of fast access time and low power consumption is
made possible by the use of Saratoga Semiconductor's

propretary BICMOS SABIC process technology.

These high speed SRAM modules are intended for appli-
cations in computers and workstations as cache memory,
writeable control store, look-up table and a variety of buff-
ering purposes. With their tight geometry and thin profile,
these modules provide 5X (SIP) and 10X (ZIP) the memory
density on a given area of the printed circuit when compar-
ed to the equivalent DIP configuration.

FUNCTIONAL BLOCK DIAGRAM

40-PIN PLASTIC ZIP

R

40-PIN PLASTIC SIP

R

Note: Pin-out assignment to be determined.

1/0, - 1/0,, &=

Ao Ay

oF — pf 16Kx4 — 16Kx4 — 16Kx4 — 16Kx4
= p| SraM | | seam | 1 seam | | seam

S

Note: CS, and CS; are for S$B91259 only: CS , is for S$B91257 and SSB91258;
OF s for $3891257 and SSB91259.

July 1988
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Saratoga
Semi'ggnductor

SSB91260

256K 16,384 Words by 16 Bits BICMOS TIL Static RAM Module
PRELIMINARY INFORMATION

FEATURES
» Fast Access Times * High Speed Chip-On-Board Technology
20/25/30ns max Higher Performance & Cooler Operation

« High Density Plastic 40-Pin SIP Module
« Fully Compatible with IDTBMP656S

DESCRIPTION

» 16-Bit Word Width
e SABIC BiCMOS Fabrication Technology

The SSB?160 is a very high speed 256K-bit static RAM

module, configured as 16,384 by 16 bits. The SSB91260 in-
corporates four SSM7198 die (16K x 4) and is fully compat-
ible with yet faster than the IDT8BMP656S module. Proven
and reliable "Chip-On-Board'packaging techniques and
epoxy laminate FR4 substrates are used in the construc-
tion of this module.

No on-module decoder is needed to attain maximum
speed equalling that of the monolithic chip. For the com-
mercial temperature range of 0°C to 70°C and with V c=
5V £10%, maximum access fime of 20ns is achieved. 25ns
and 30ns versions are also available. Due to the unique
construction of these modules, they operate cooler and
dissipate power evenly across the surfaces of the module.

Power consumption for this module at all speeds is 3.2 W.
Lower standby power of 320 mW is achieved when the chip
select signal (CS) is inactive or in logic high state. The com-
bination of fast access time and low power consumption is
made possible by the use of Saratoga Semiconductor's

propretary BICMOS SABIC process technology.

This high speed SRAM module is intended for applications
in computers and workstations as cache memory, writeable
control store, look-up table and a variety of buffering pur-
poses. With its tight geometry and thin profile, this module
provides 5X the memory density on a given area of the
printed circuit board when compared to the equivalent DIP
configuration.

PIN CONFIGURATION FUNCTIONAL BLOCK DIAGRAM
10, -1/0,, &
40-PIN PLASTIC SIP Ao Ay
1 2345678 91011121314151617181920212223242526 27282930 31 3233 34353637 38 39 40
y
[ | |
O — P yokxa [ | 1ekxa [ | 16k xa 16K x 4
¢ ————] sraM || SRAM [ SRAM ] SRAM
A A A [TB|V  yo ro vouuo CASI/O,I/O‘I/O‘,!‘O,E’ UB|A, |ALlAL AL E —_—P ]
D T —— -
A, A A, A, WE ﬁ 1O, 1O, /O, YO, OF /O O, O I/0 A A. Ay A, A,
D
July 1988
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Semiconductor

SSBY1512/3/4

512K of x8, x16, x32 Bits BiCMOS TIL Static RAM Module
PRELIMINARY INFORMATION

FEATURES

e Fast Access Times
20/25/30ns max

¢ High Density Plastic 60-Pin ZIP Modules

o Multiple Configurations for Flexibility
SSB91512: Common I/O
SSB91513: Common I/O with OE
SSB91514: Common |/O with OE and Two CS
Each Configurable as x8, x16, x32 Bits

DESCRIPTION

» 512K Bits of Customer Configurable SRAM

* High Speed Chip-On-Board Technology
Higher Performance & Cooler Operation

« SABIC BiCMOS Fabrication Technology

The SSB91512/91513/91514 are very high speed 512K-bit
static RAM modules customer configured as 8, 16, or 32
bits. The SSB915127/91513/91514 incorporate eight SSM-
7166/7188/7198 die (16K x 4) respectively in a 60-pin
plastic Zip package. Proven and reliable "Chip-On-
Board" packaging techniques and epoxy laminate FR4
substrates are used in the construction of these modules.

No on-module decoder is needed in the 32-bit config-
uration to attain maximum speed equalling that of the
monolithic chip. For the commercial femperature range
of 0°C to 70°C and with Vce= 5V +10%, maximum access
time of 20ns is achieved. 25ns and 30ns versions are also
available. The x8 and x16 options will be 5-10ns slower
depending upon the type of decoder chosen by the
system designer. Due to the unique construction of these

PIN CONFIGURATION

modules, they operate cooler and dissipate power
evenly across the surfaces of the module.

Power consumption for these modules at all speeds is 6.4 W.
Lower standby power of 640 mW is achieved when the chip
select signal (CS) is inactive or in logic high state. The com-
bination of fast access time and low power consumption is
made possible by the use of Saratoga Semiconductor's

propretary BICMOS SABIC process technology.

These high speed SRAM modules are intended for appli-
cations in computers and workstations as cache memory,
writeable control store, look-up table and a variety of buff-
ering purposes. With their tight geometry and thin profile,
these modules provide 10X the memory density on a given
area of the printed circuit board when compared to the

ek NIy

equivaient DIP configuration.

FUNCTIONAL BLOCK DIAGRAM

1/0; - 1/0; &

Ao Ay

W ———p

Ok ——pf 16Kx4 ﬁ 16K x4 |—

SRAM SRAM
-

ES;—}

16kxa [ 16k x4
[ ] sram | | sram | | sram | | sram | | sram

[ 1

16K x4 — 16Kx4 p— 16K x4 —1 16K x 4
SRAM

L,_]

SSRNCRN

I_I_l

5123 SRNTE)

j;'_f

Sy

)

60-PIN PLASTIC ZIP

Note: QS 1 and CS; are for SSB91514 only:
OE is for $SB91512 and SSBY1514:

CS is for $SB91512 and SSB91513,

IR

7-7

Pin-out assignment to be determined
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=’ Semiconductor SSB91512/3/4

x32

1/0, - 1/0,, 4
Ao-Ay
[T - - - —] - -
Ofk —u | 16kx4 — 16Kx4 }—f 16Kx4 L 16K x4 |—f 16Kx4 | —] 16Kx4 }—] 16Kx4 L —1 16Kx4
G5, > SRAM | | SRAM | | SRAM | | SRAM | | SRAM | | SRAM | | SRAM | | SRAM

— — S CS1ay CSius CS 1
Note: CS,and CS ,are for SSB91514 only:
OE is for SSB91512 and $SB91514;
CS 15 for SSBR1512 and $S891513
x16
110, - 1/0,, 4
Ao Ay
WE ————————— }— - - — - —
ot — ] 16Kx4 I 16Kx4 —1 16Kx4 }—) 16K x4 —F 16Kx4 }—1 16Kx4 }—F 16Kx4 }—1 16Kx4
= SRAM SRAM SRAM SRAM SRAM SRAM SRAM SRAM
e ———— — }— — — — — B

_ _ cs cs Cs Cs ) o
Note: CS: and CS . are tor $5891514 only. ren ray 1@ 1o

QE 1s for SSB91512 and SSB?1514

CS1 s for SSBR1512 and SSBR1513
x8

170, - 1/0,, <&
Ao Ars
W — - - ] || ||

16K x4 1 16Kx4 L— 16Kx4 16K x 4

& — ) 16kxa b 16kxa ] 16k xa ] 16k x4 -
sRAM | | sram | | sram | | sram

G, > SRAM — SRAM 1 | SRAM | ] SRAM

S CSiy CS 15 CSren

Il

Note: §S 1 and CS are for S$B91514 only:
OF is for SSB91512 and SSB91514;
CS 1 is for SSB91512 and $SB91513
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BiCMOS ECL SRAMS

Device Number Description Page Number
SSM100470 .. 4K x 1 100K ECL SRAM <o 8-4
SSM100474 ... 1K X 4 100K ECL SRAM <. o 8-8
SSM100480 ... 16K x 1 100K ECL SRAM i eeeeas 8-12
SSM100484 ... 4K x 4 TOOK ECL SRAM <. 8-16
SSM100494 ... 16K x 4 T00K ECL SRAM ..o 8-20
SSM10470..... AK X 1 10K ECL SRAM e 8-22
SSM10474..... TK X 4 10K ECL SRAM ... 8-26
SSM10480..... TOK X T TOK ECL SRAM e 8-30
SSM10484..... 4K x 4 10K ECL SRAM Lo 8-34
SSM10494.-... 16K x 4 TOK ECL SRAM <. 8-38
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Saratoga
Semit:gnductor

SSMI00470

4K 4,096 Words by 1 Bit BICMOS ECL Static RAM

FEATURES

+ Fast Access Times
SSM100470-10: 10ns Address Access
6ns Chip Select Access
SSM100470-15: 15ns Address Access
8ns Chip Select Access

¢ Fully Compatible with 100K Families
Voltage Compensated
Temperature Compensated

 Industry Standard DIP Package
DESCRIPTION

+ Pin Compatible with Industry Standard
MBM 100470
HM100470
uPB1002470

* Low Power Consumption - 195 mA

+ SABIC BiCMOS Fabrication Technology
Low Soft Error Rate
High Radiation Tolerance
Military Temperature range Capability

The SSM100470 is a high performance 100K ECL static RAM
organized 4,096 words by 1 bit. The device is targeted
for use in cache, control store and buffer storage appli-
cations in high speed data processing, signal processing
and automatic test equipment.

The high speed and low active power consumption of this
device, when compared to equivalent bipolar ECL circuits,
is achieved through utilization of Saratoga Semiconductor's
exclusive "Self-Aligned Bipolar CMOS" (SABIC) wafer fab-
rication technology. SABIC integrates bipolar and CMOS

PIN CONFIGURATION
DO [: 1 18 ] Vee
a2 [ o
A s w[]cs
v g e
Ad [j s B Aw
As[7 12 ] A
as] s n ] As
VEE [: 9 10 j A7

PIN IDENTIFICATION

Address Inputs
Chip Select Input
Write Enable Input
Data Input

Data Output
Power Supply Pins

8-4

in the same monolithic circuit thus providing an increase
in both performance and reliability.

The device is activated by bringing the Chip Select input
(CS) to its active low condition. When CS is low and the
Write Enable input (WE) is also low, information on the Data
Input (D) is written into the memory cell specified by the
12 bit address placed on the Address Inputs (A -A, ). With
CS low and WE high, the content of the addressed

memory cell is transferred to the Data Output (DO). This
output is in the emitter-follower configuration to permit full
wire-ORing capability.

FUNCTIONAL BLOCK DIAGRAM

DI

l

s — SENSE AMP AND — 0o
[—— WRITE DRIVER
A, —pf X0 g
a—lx & Ve
2 MEMORY
fo =Pz o CELL ARRAY
A —>Ix, 8
A —plixs Q Ve
(=}
Aye—3pldXs  x
Y DECODER / DRIVER
Yo Yy Y2 Yy Y4 Ys
Ag A1 A2 Ay A Ag
July 1988
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— e, Saratoga SSM100470-10
== Semiconductor SSM100470-15
TRUTH TABLE
MODE cs WE DI DO
Read L H X DO
Write '0' L L L L
Write '1' L L H [
Disabled H X X L

H = High Voltage Level

ABSOLUTE MAXIMUM RATINGS

X =Irrelevant L =Low Voltage Level

DO = Valid Data Out

VALUE
RATING SYMBOL MIN MAX UNIT
Supply Voltage (Vgeto GND) VEee +0.5 -7.0 \
Input Voltage Vi 05 Ve |V
Output Current (DC, Output High) lout 30 | mA
Temperature Under Bias Tafor DIP -66 +125 oc
Storage Temperature Tste -65 +150 _r. oC

NOTE: Permanent device damage may occur if Absolute Maximum Ratings are exceeded. Functional operation
should be restricted to the conditions as detailed in the operational sections of this data sheet

SPECIFIED OPERATING CONDITIONS

VALUE
PARAMETER SYMBOL MIN TYP  MAX | UNIT
Supply Voltage ! VEE -5.7 -4.5 -4.2 v
Ambient Temperature ) o Ta 0 +85 °C
' Vge referenced 10 Ve
DC CHARACTERISTICS 2
VALUE
SYMBOL PARAMETER TEST CONDITIONS MIN  MAX | UNIT
VoH Output High Voltage ~ VIN = Vg max or V. min -1025  -880 mV
VoL Output Low Voltage ViN = VIH max or Vi min 21810 -1620 mV
Voue Output High Voltage ~ VIN = Vj4 min or VL max -1035 mV
VoLe Output Low Voltage VIN = Vjy min or VL max -1610 mV
vy, Input High Voltage o e o Y1998 | 1165 880 | mv
Vi Input Low Voltage %&C’fg”éﬁ?n%mw voltage -1810 -1475 mvV
Iy Input High Current VN = Vi max 220 | uA
I Input Low Current Vin = VL min | s L;A v
i cs Input Low Currer;;m V|N= ViL min 0.5 170 HA
lee Power Supply Current  All inputs and outputs open 77 —1‘;5 o <_mA

2 \i.= OV, Vge = -4.5V, Output Load = 500 to -2.0V and 30 pF to GND
T. =0°C to 85 °C for DIP, Airflow > 2.5 m/s

8-5



—

~—m == Saratoga SSM100470-10
T Semiconductor SSM100470-15
AC CHARACTERISTICS
READ CYCLE®
VALUE
SSM100470-10| SSM100470-15
PARAMETER SYMBOL MIN  MAX MIN  MAX | UNIT
Address Access Time taa 10 15 ns
Chip Select Recovery Time tacs 6 8 ns
(vir_wggélecf Access Time tres 6 8 ns

READ CYCLE TIMING DI{{\GRAMS4

s
50% ADDRESSES Xm
-
out % 50%
Do,
WRITE CYCLE?
 VALUE
SSM100470-10 | SSM100470-15
PARAMETER SYMBOL MIN MAX MIN MAX UNIT
Write Pulse Width tw 10 15 ns
Write Disable Time tws 6 8 ns
Write Recovery Time twr 10 15 ns
Address Set Up Time Fwsa ) 2 2 ns
Chip Select Set Up Time ~ fwscs 2 2 ns
Data Set Up Time twsp 2 2 ns
Address Hold Time twha | 2 ns
Chip Select Hold Time twHes ] 2 ns
Data Hold Time - ~fwhp 1 2 ns
4
WRITE CYCLE TIMING DIAGRAM
Cs
\ /
N\ V4

twso [#—  —= twip

_ \ /
WE \ /la— twa —|

l— 'wsn —et—— 1y ——mt—— fHes ——]

DOy - Twscs > /
— |twscs T— twg —»

3 Vee =0V, Ve =-4.5V £5%, Ty = 0°C to 85 °C, Output Load = 50Q to -2.0V and 30pF to GND, Airflow > 2.5 m/s.
4 All timing measurements referenced to 50% input levels.
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--‘ Semiconductor SSM100470-15
OUTPUT RISE AND FALL TIME ° CAPACITANCE o AC TEST CONDITIONS
VALUE
PARAMETER SYMBOL TYP MAX UNIT
Output Rise Time t, 2.5 ns
Output Fall Time ts 2.5 ns
Input Pin Capacitance CIN 4 pF
Output Pin Capacitance Cour 6 oF
( ? GND
0N === 80% Voo Output Load: R, = 500
20% C\= 30pF
v out (including probe and
- stray capacitance)
tr te Vee R C,
tr =t =25nstyp :[
= Vg 20V =
Figure A Figure B
Input Pulse Conditions Load Circuit
PACKAGE DIMENSIONS
INCHES
+«—D ——> PARAMETER| MIN  MAX
3 < B 014 023
y B 050 065
A o s, C 009 015
}_,_ . ‘,( D 920
L = E .300 .320
H, Hoy F E 285 310
B | a N e 090 110
Pl - ; 20
B L 125 200
18 LEAD 300 MIL CERAMIC DUAL IN-LINE PACKAGE (DIP) s .080
a 0° 15°
ORDERING INFORMATION —
TEMPERATURE RANGE
PART NUMBER SPEED PACKAGE MIN MAX UNIT
SSM100470-10CC 10ns 20-Pin CERDIP 0 +85 °C
SSM100470-15CC 15ns 20-Pin CERDIP 0 +85 °C

NOTE: PLEASE CONTACT FACTORY for information regarding LCC, FLATPACK, and MILITARY

TEMPERATURE RANGE devices.
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Saratoga
Semi?gnductor

SSMI100474

4K 1,024 Words by 4 Bits BICMOS ECL Static RAM

FEATURES

¢ Fast Access Times
SSM100474-8:  8ns Address Access
5ns Chip Select Access
SSM100474-10: 10ns Address Access
6ns Chip Select Access
SSM100474-15: 15ns Address Access
8ns Chip Select Access

* Fully Compatible with 100K Families
Voltage Compensated
Temperature Compensated

* Industry Standard DIP Package
DESCRIPTION

The SSM100474 is a high performcnce 100K ECL static RAM
organized 1,024 words by 4 bits. The device is targeted
for use in cache, control store and buffer storage appli-
cations in high speed data processing, signal processing
and automatic test equipment.

The high speed and low active power consumption of this
device, when compared to equivalent bipolar ECL circuits,
is achieved through utilization of Saratoga Semiconductor's
exclusive 'Self-Aligned Bipolar CMOS" (SABIC) wafer fab-
rication technology. SABIC integrates bipolar and CMOS

 Pin 'ConV\poii'bAlré Wfitir;lndusiry Standard

MBM 100474
HM 100474
uPB100474

¢ Low Power Consumption — 240 mA
» SABIC BiCMOS Fabrication Technology
Low Soft Error Rate

High Radiation Tolerance
Military Temperature Range Capability

in the same monoalithic circuit thus providing an increase
in both performance and reliability.

The device is activated by bringing the Chip Select input
(C9) to its active low condition. When CS is low and the
Write Enable input (WE) is also low, information on the Data
Inputs (DI, - DIy ) is writfen into the memory cell specified
by the 10 bit address placed on the Address Inputs (A ;A ).
Wwith CS low and WE high, the content of the oddressed

memory cell is transferred to the Data Outputs (DO - DO ).

This outpuf is in the emitter-follower configuration to permn
full wire-ORIng capability.

PIN CONFIGURATION FUNCTIONAL BLOCK DIAGRAM
o[ N 2 [Jon bl, DI, DIy DI,
o] 2 »[Jcs
D'AE 3 2 [ we l l l
Lm 2 Ay & ] 00,
R o w20
6 1 7 P DO,
veea[] 7 18 [ Vee
oo [ s 12 m IS
oo, ] ¢ 16 [Inc A —»ixo &
Ao o 15 [JAs Ay —pf X, E  —
:7' E :; :: g:: :7"_" X2 E - ChE‘LELhi?lzXY [ €—Vcea
—1x, 8
Ay —pixse 9 le——Ve
PIN IDENTIFICATION an—adxs £
Ag-Ag Address Inputs T
Dl -Dlg4 Data Inputs
DO1-DOy Data Outputs Y DECODER / DRIVER
cs Chip Select Input Yo 1Yz ¥
WE Write Enable Inputs T T T 1
Vee. Veea Vee Power Supply Pins N A Ap Ay
NC No Connection July 1988
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e uctor SSM100474-10
Dt SSM100474-15
TRUTH TABLE
MODE cs WE Din DO n
Read L H X DO
Write '0' L L L L
Write '1' L L H L
Disabled H X X L

H = High Voltage Level X =Irelevant L = Low Voltage Level DO = Valid Data Out

ABSOLUTE MAXIMUM RATINGS

VALUE
RATING SYMBOL MIN MAX UNIT
Supply Voltage (Vgeto GND) Vee +0.5 -7.0 \%
Input Voltage Ve | +05 Vee v
Output Current (DC, Output High) ot ] 30 | mA
Temperature Under Bias T afor DIP -65 +125 °C
Storage Temperature Tste -65 +150 °C

NOTE: permanent device damage may occur if Absolute Maximum Ratings are exceeded. Functional operation
should be restricted to the conditions as detailed in the operational sections of this data sheet.

SPECIFIED OPERATING CONDITIONS

VALUE
PARAMETER SYMBOL MIN TYP MAX | UNIT
Supply Voltage ! VEE 5.7 -45 -42 vV
Ambient Temperature TA 0 +85 °C
1 Vge referenced to Ve .
DC CHARACTERISTICS 2
VALUE
SYMBOL PARAMETER TEST CONDITIONS | MIN  MAX | UNIT
VoH Output High Voltage ~ ViN = Vi max or Vi min -1025  -880 mV
VoL Output Low Voltage ViN = ViH max or Vi min 21810 -1620 mV
Vouc Output High Voltage  ViN = Vi min or VL max -1035 mV
Voie Output Low Voltage VIN = V) min or VL max -1610 mV
Vi Input High Voltage  rgnTanteea iRt vollage | 11es 880 | mv
Vi InputlowVotage  gaoriRt iR vOIo%® g0 azs | my
Iy Input High Current VN = Vg max 220 LA
n Input Low Current Vin = V)L min -50 7 pA
n C_S Input Low Current Vi = Vi min 7 0.5 170 e uX -
lee Power Supply Current  All inputs and oufpu_tg-égéﬁ LH -2;/.10 mA

2 Vo= 0V, Vg = -4.5V, Output Load = 50Q to -2.0V and 30 pF to GND
T, =0°C to 85 °C for DIP, Airflow > 2.5 m/s
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T SarStiucto SSM100474-10
uctor
N SSM100474-15
: AC CHARACTERISTICS
READ CYCLE
VALUE
SSM100474-8 | SSM100474-10SSM100474-15
PARAMETERr SYMBOL MIN MAX | MIN MAX | MIN MAX | UNIT
Address Access Time TAA 8 10 15 ns
Chip Select Recovery Time tacs 5 6 8 ns
Chip Select Access Time tres 5 6 8 ns
READ CYCLE TIMING DIAGRAMS* L
Cs
50% ADDRESSES Xso%
)4— taa
out * 50%
DO,
WRITE CYCLE®
VALUE
SSM100474-8 | SSM100474-10|SSM 100474-15
PARAMETER SYMBOL MIN MAX | MIN MAX | MIN MAX | UNIT
Write Pulse Width tw 6 8 1 ns
Write Disable Time fws 5 6 8 ns
Write Recovery Time T wr 8 10 15 ns
AddressSetUpTime twsa 1 1 2 ns
Chip Select Set Up Time twscs ] 1 2 ns
Data Set Up Time twsp 1 ] 2 ns
Address Hold Time twia 10 |1 2 ns
Chip Select Hold Time twhes 1 | 2 ns
DataHoldTime ~ fwp ! ! 2 ns
4
WRITE CYCLE TIMING DIAGRAM
cs
\ /
N V4

A X X
B S8

WE x‘ / E— twiha —

la—Twsn —ola— tyy—|——twrics —

DOy et yscs =
— | twscs — twp —>

3 Vee =0V, Vg =-4.5V +5%, Ta = 0 °C to 85 °C, Output Load = 50Q to -2.0V and 30pF to GND, Airflow >2.5 m/s.
4 All timing measurements referenced to 50% input levels.
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SSM100474- 8

_-_- Sam_lbga -
== e i
OUTPUT RISE AND FALLTIME o CAPACITANCE e  AC TEST CONDITIONS
VALUE
PARAMETER SYMBOL TYP MAX UNIT
Output Rise Time t, 25 ns
Output Fall Time t 25 ns
Input Pin Capacitance CiN 4 “_;E_ -
Output Pin Capacitance Cour 6 pF B

? GND

OV e —— 80%
Vee
20%
1.7V out
—
t te VEE
te =t =25nstyp
0.01 UF
T
= Vg 2.0V=
Figure A Figure B
Input Pulse Conditions Load Circuit

PACKAGE DIMENSIONS

Output Load: R, = 50Q

C= 30pF
(including probe and
stray capacitance)

INCHES
||= D - PARAMETER| MIN  MAX
£, C B 014 023
B .038 .065
N . B, c 008 015
}_, ; 4,} D 1.250
L = E 380 .420
F
lji s . £ 350 410
ES | «a e .090 .110
) 1 e L_s F 225
B L 125 200
24 LEAD 400 MIL CERAMIC DUAL IN-LINE PACKAGE (DIP) s 070
€ 0° 15°
ORDERING INFORMATION
TEMPERATURE RANGE
PART NUMBER SPEED PACKAGE MIN MAX  UNIT
SSM100474-10CC 10ns 20-Pin CERDIP 0 +85 °C
SSM100474-15CC 15ns 20-Pin CERDIP 0 +85 °C

NOTE: PLEASE CONTACT FACTORY for information regarding LCC, FLATPACK, and MILITARY

TEMPERATURE RANGE devices.
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Saratoga
Semi?gnductor

SSMI100480

16K 16,384 Words by 1 Bit BICMOS ECL Static RAM

FEATURES

¢ Fast Access Times
SSM100480-10: 10ns Address Access
5ns Chip Select Access

SSM100480-15: 15ns Address Access
8ns Chip Select Access

¢ Fully Compatible with 100K Families
Voltage Compensated
Temperature Compensated

¢ Industry Standard DIP Package

DESCRIPTION

¢ Pin Compatible with Industry Standard
MBM 100480
HM 100480
uPB100480

¢ Low Power Consumption - 195 mA

e SABIC BiCMOS Fabrication Technology
Low Soft Error Rate
High Radiation Tolerance
Military Temperature Range Capability

The SSM100480 is a high performance 100K ECL static RAM
organized 16,384 words by 1 bit. The device is targeted
for use in cache, control store and buffer storage appli-
cations in high speed data processing, signal processing
and automatic test equipment.

The high speed and low active power consumption of this
device, when compared to equivalent bipolar ECL circuits,
is achieved through utilization of Saratoga Semiconductor's
exclusive "Self-Aligned Bipolar CMOS" (SABIC) wafer fab-
rication technology. SABIC integrates bipolar and CMOS

in the same monolithic circuit thus providing an increase
in both performance and reliability.

The device is activated by bringing the Chip Select input
(CS) to its active low condition. When CS is low and the
Wirite Enable input (WE) is also low, information on the Data
Input (DI) is written into the memory cell specified by the
14 bit address placed on the Address Inputs (A,-A, ;). With
CS low and WE high, the content of the addressed

memory cell is transferred to the Data Output (DO). This
output is in the emitter-follower configuration to permit full
wire-ORing capability.

PIN CONFIGURATION FUNCTIONAL BLOCK DIAGRAM
Dt
oo 1 A 20 [7] Ve l
Ao 2 w o _
3 cs
N M = w o] A [
O corame "™
As[]s DIP 16 A
Y= ) 15 [ J A
as [ 7% m YY) A —xo
As s 13 [ Jawe A —pfx; S le— Ve
A Qe 12[0a, Ay —>]X2 § MEMORY
vee [] 10 1 A, fo—afxs CELL ARRAY
Ap—3plxs A
ION e
Address Inputs I
Data Input Y DECODER / DRIVER
Data Output Yo Y1 VY2 Y3 Y4 Vs ¥g

Chip Select Input
Write Enable Input
Power Supply Pins

8-12
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—E oy Saratoga SSM100480-10
—*== Semiconductor SSM100480-15
TRUTH TABLE
MODE cs WE DI DO
Read L H X DO
Write '0' L L L L
Write '1" L L H L
Disabled H X X L

H = High Voltage Level X = Irrelevant

ABSOLUTE MAXIMUM RATINGS

L = Low Voltage Level DO

= Valid Data Out

VALUE
RATING SYMBOL MIN MAX UNIT
Supply Voltage (Vggto GND) VEee +0.5 -7.0 \%
Input Voltage VN +0.5 VEee \%
Output Current (DC, Output High) lout -30 mA
Temperature Under Bias T afor DIP -55 +125 °C
Storage Temperature Tsie -65 +150 °C

NOTE: permanent device damage may occur if Absolute Maximum Ratings are exceeded. Functional operation
should be restricted to the conditions as detailed in the operational sections of this data sheet.

SPECIFIED OPERATING CONDITIONS

VALUE
PARAMETER SYMBOL MIN TYP MAX | UNIT
Supply Voltage ! VEE 5.7 45 42 |y
Ambient Temperature Ta 0 +85 | °C
1 Vge referenced 1o Ve
DC CHARACTERISTICS 2
VALUE
SYMBOL PARAMETER TEST CONDITIONS MIN  MAX | UNIT
VoH Output High Voltage VIN = VIH max or Vi min -1025 -880 mV
Vou Output Low Voltage ViN = ViH max or Vi min 21810 -1620 mV
Voue Output High Voltage VN = Vi4 min or VL max -1035 mV
Voie Output Low Voltage VIN = Vi min or VL max -1610 mV
Vi input High Voltage o i aramans "2"99% | 1165 880 | mv
Vv, Input Low Voltage ggﬁgng,ﬁ;%{:}g“* voltage | a1 1475 | mv
Iy Input High Current VN = Vig max 220 HA
h Input Low Current ViN = V}Lﬁr'ﬁin -50 - *};\77
N CS Input Low Current Vi = V. min 05 170 | uA
lee Power Supply Current  All inputs and outputs open| -195 mA

2 Vo= OV, Vg = -4.5V, Output Load = 50Q to -2.0V and 30 pF to GND
T, =0°C to 85 °C for DIP, Airflow > 2.5 m/s
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——am ™= Saratoga SSM100480-10
~2 Semiconductor SSM100480-15
AC CHARACTERISTICS
READ CYCLE?®
VALUE
SSMi100480-10] SSM100480-15
PARAMETER SYMBOL MIN  MAX MIN MAX | UNIT
AT&dress Access Time tan 10 15 ns
Chlp Séiecf Reco;/ery Timé - tacs 5 8 ns
Chip Select Access Time tres 5 8 ns

READ CYCLE TIMING DIAGRAMS*

Cs
50% ADDRESSES * 50%
————

'AA
ourt % 50%

DO,
WRITE CYCLE®
VALUE
SSM100480-10 | SSM100480-15
PARAMETER SYMBOL MIN MAX MIN MAX UNIT
Write Pulse Width tw 10 15 ns
Write Disable Time tws 5 8 ns
Write Recovery Time Twr 10 15 ns
Address Set Up Time twsa 2 2 ns
Chip Select Set Up Time twscs 2 2 ns
Data Set Up Time twsp 2 2 ns
Address Hold Time twHA ] 2 ns
Chip Select Hold Time twHcs 1 2 ns
Data Hold Time fwHD 1 2 ns
4
WRITE CYCLE TIMING DIAGRAM
cs
\ Y/
N\ /7

N X X

b —! twso f— — twp fa—
WE _\ / a— fwha
la— wsa tw LTV p—

DOy - twses gl /
— [ twscs - typ —

° Vee =0V, Vge =-4.5V +5%, Ta=0 °C to 85 °C, Output Load = 50Q to -2.0V and 30pF to GND, Airflow > 2.5 m/s.
All timing measurements referenced to 50% input levels.
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= Somictnauctor 35M100480-15
OUTPUT RISE AND FALL TIME ° CAPACITANCE e  AC TEST CONDITIONS
VALUE
PARAMETER SYMBOL TYP MAX UNIT
Output Rise Time t, 25 ns
Output Fall Time te 2.5 ns
Input Pin Capacitance o o (5 N 4 BB pF o
Output Pin Capacitance Cour 6 WpF

OV -

T GND

Vee Output Load: R =50Q
20% C\ = 30pF
17V our (including probe and
—» stray capacitance)
t, t VFE RL C,
te =t =25nstyp :l:
= Ve 20V—=
Figure A Figure B
Input Pulse Conditions Load Circuit
PACKAGE DIMENSIONS
INCHES
*-———— D — > PARAMETER| MIN  MAX
3 ( B o4 0%
y B 038 065
L= | S § S m—— w— - o w—
e _.‘ 8, C .008 .015
’.; E ﬁ.{ D 1.06& ]
L E .290 .§20
¥ R £ 220 310
‘ o ¢ e 090  .110
bl -~ F 200
B L 125 .QQO
20 LEAD 300 MIL CERAMIC DUAL IN-LINE PACKAGE (DIP) $ .080
a 0° 15°
ORDERING INFORMATION —
TEMPERATURE RANGE
PART NUMBER SPEED PACKAGE MIN MAX UNIT
SSM100480-10CC 10ns 20-Pin CERDIP 0 +85 °C
SSM100480-15CC 15ns 20-Pin CERDIP 0 +85 °C

NOTE: PLEASE CONTACT FACTORY for information regarding LCC, FLATPACK, and MILITARY

TEMPERATURE RANGE devices.
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.-‘ll1==‘ Saratoga
= Semiconductor

SSM100484

16K 4,096 Words by 4 Bits BICMOS ECL Static RAM

FEATURES
o Fast Access Times
SSM100484-10: 10ns Address Access
5ns Chip Select Access
SSM100484-15: 5ns Address Access
8ns Chip Select Access

¢ Fully Compatible with 100K ECL Families
Voltage Compensated
Temperature Compensated

¢ Industry Standard DIP Package
DESCRIPTION

The SSM100484 is a high performance 100K ECL static RAM
organized 4,096 words by 4 bits. The device is targeted
for use in cache, control store and buffer storage appli-
cations in high speed data processing, signal process-
ing and automatic test equipment.

The high speed and low active power consumption
of this device, when compared to equivalent bipolar ECL
circuits, is achieved through utilization of Saratoga Semi-
conductor's exclusive "Self-Aligned Bipolar CMOS" (SABIC)
wafer fabrication technology. SABIC integrates bipolar

PIN CONFIGURATION
veea [ N/ 28 [Jvec
oos [ 2 27 [7] po,
pos [] 3 26 ] poy
Yy m K oL 25 gm‘
Al 5 24 Dl
A2 E . SIDEBDbI?PAZED 2 :DIZ
As[7 2 [Jo,
IYE = K HE mEs
as [} ¢ 20 [7] we2
As Qo 1w ] we,
A7 COn 18 ] ne
As [ v A,
NC D 13 18 [ A0
vee [ 15 [ 4
PIN IDENTIFICATION

Ag-An Address Inputs

DIy - Dlg Data Inputs

DO,-DO4 Data Outputs

e Chip Select Input

WE, , WE, Wirite Enable Inputs

Vee, Veea Ve Power Supply Pins

NC No Connection

¢ Pin Compatible with Industry Standard
MBM 100484
HM 100484
uPB100484

¢ Low Power Consumption - 220 mA
* SABiIC BiCMOS Fabrication Technology
Low Soft Error Rate

High Radiation Tolerance
Military Temperature Range Capability

and CMOS in the same monolithic circuit thus providing
an increase in both performance and reliability.

The device is activated by bringing the Chip Select input CS
to its active low condition. When CS is low and the two Write
Enable inputs (WE; and WE,) are also low, information on
the Data Inputs (DI,-Dl4) is written into the memory cell
specified by the 12 bit address placed on the Address Inputs
(Ag-A;)). With CS low and WE ; or WE ,high, the content of
the addressed memory cell is fransferred to the Data Outputs
DOy -DOy ). These outputs are in the emitter-follower config-
uration to permit full wire-ORing capability.

FUNCTIONAL BLOCK DIAGRAM

DI, DI, DIy DI,

b

CS —pf DOy
WE, SENSE AMP AND :: 00,
Ve —> WRITE DRIVER > 5o,
WE; —3»] » 0o,
A; —P] X0 -
As —P Xy g l&—Vcc
[
A —Ix2 O MEMORY
Ay —plx, E CELL ARRAY [€—Vcea
Ay —pixs O
9 4 8 4___\’[5
Ay —piXs a
x
Ay —Ixg
1
Y DECODER / DRIVER
Yo Yy Yz Y3 Y4
Ao AL A Ay A
July 1988
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m—ellle Saratoga SSM100484-10
~N= Semiconductor SSM100484-15
TRUTH TABLE
MODE Cs WE, WE; DI, DO,
Read L H X X DO
Read L X H X DO
Write '0' L L L L L
Write '1' L L L H L
Disabled H X X X L
H = High Voltage Level X=lrelevant L= Llow Voltage Level DO = Valid Data Out
ABSOLUTE MAXIMUM RATINGS
VALUE
RATING SYMBOL MIN MAX UNIT
Supply Voltage (Vggeto GND) VEe +0.5 -7.0 \Y,
Input Voltage VN +0.5 Vg \%
Output Current (DC, Output High)  lour 30 | mA
Temperature Under Bias T afor DIP -55 +125 °C
Storage Temperature Tsie -65 +150 °C

NOTE: permanent device damage may occur if Absolute Maximum Ratings are exceeded. Functional operation
should be restricted to the conditions as detailed in the operational sections of this data sheet

SPECIFIED OPERATING CONDITIONS

VALUE

PARAMETER SYMBOL MIN  TYP  MAx | UNIT
Supply Voltage! VEE 5.7 -4.5 42 v
Ambient Temperature Ta o +85 °C
' Ve referenced to Vec .

DC CHARACTERISTICS 2
VALUE

SYMBOL PARAMETER TEST CONDITIONS MIN MAX | UNIT
Vou Output High Voltage ~ ViN = ViH max or Vi min -1025  -880 mV
VoL Output Low Voltage 7 VIN =,\/,|H, max or Vi min 21810 -1620 mV
Vone Output High Voltage VIN = ViH min or V). max -1035 mV
Voie Output Low Voltage VIN = Vi min or Vi max -1610 mV
Vi input High Voltage  ranmanePa it Vorage | 1165 880 | my
Vit Input Low Voltage %&"é’r”éﬁﬁ\dp[?@“* voltage | 110 1475 | mv

m Input High Current Vin = Vg max 2207 | TJA

I Input Low Current ViN = Vr.L min 50 o p:\’ B

n E_S Input Low Current Vi = V). min o 05 - 170 IA 7

lee Power Supply Current  All inputs and outputs ope;r; »—42'20 mA

2 Vee= 0V, Vg =-4.5V, Output Load = 50Q to -2.0V and 30 pF to GND
To =0°C to 85 °Z for DIP, Airflow > 2.5 m/s
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— Sas ratoga = SSM100484-10
e ico SSM100484-15
- AC CHARACTERISTICS
READ CYCLE®
VALUE
SSM100484-10| SSM100484-15
PARAMETER SYMBOL MIN MAX MIN MAX | UNIT
Address Access Time tAA 10 15 ns
Chip Select Recovery Time tacs 5 8 ns
Chip Select Access Time tres 8 ns
READ CYCLE TIMING DIAGRAMS*
CS
50% ADDRESSES *50%
- tpp
out % 50%
DO, .
WRITE CYCLE®
VALUE
SSM100484-10| SSM100484-15
PARAMETER SYMBOL MIN MAX MIN MAX UNIT
Write Pulse Width tw 10 15 ns
Write Disable Time tws 5 8 ns
Wirite Recovery Time Twr 10 15 ns
Address Set Up Time twsa 2 2 ns
Chip Select Set Up Time twscs 2 2 ns
DataSetUpTime twsp 2 2 ns
Address Hold Time fwha ! 2 ns
Chip Select Hold Time twhcs 1 2 ns
Data Hold Time twHD 1 2 ns
4
WRITE CYCLE TIMING DIAGRAM
Cs
\
N 7

X X

N
%wso fe— — ?mﬁ

N 4
WE _\ /|a—twia —

f— 'wsA tw fwhcs ——

- typ —

3 Vee =0V, Vge =-4.5V £5%, Ta = 0 °C to 85 °C, Output Load = 60Q to -2.0V and 30pF to GND, Airflow >2.5 m/s.
4 All timing measurements referenced to 50% input levels.

e———— ———

DOy WSCS

— | twscs
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SSM100484-10

—-- Sara a
—— ] Semitcognductor SSM100484-15
OUTPUT RISE AND FALL TIME ° CAPACITANCE o AC TEST CONDITIONS
VALUE
PARAMETER SYMBOL TYP MAX UNIT
Output Rise Time t, 2.5 ns
Output Fall Time ¢ 2.5 ns
Input Pin Capacitance CIN 4 pF
Output Pin Capacitance Cour 6 oF

T GND

80% Vee Output Load: R =50Q
20% Ci= 30pF
17V our (including probe and
-— stray capacitance)
te te Vee R, C,
tr =t =2.5nstyp
0.01 uF T I
= Vg 20v=
Figure A Figure B
Input Pulse Conditions Load Circuit
PACKAGE DIMENSIONS
INCHES

i D “} PARAMETER| MIN MAX

E, C B 014 023

e, B, C 008 015

}__ e ,‘ D 1.340 1.370

L i E 390 420

i_‘_ F £ 375 400

- —>|+—C e 090 110

r »1 |—~ s F 232

A B L 125 200

28 LEAD 400 MIL SIDEBRAZE DUAL IN-LINE PACKAGE (DIP) s 100

ORDERING INFORMATION
TEMPERATURE RANGE
PART NUMBER SPEED PACKAGE MIN MAX UNIT

SSM100484-10SC 10ns 28-Pin Sidebraze DIP 0 +85 °C
SSM100484-15SC 15ns 28-Pin Sidebraze DIP 0 +85 °C

NOTE: PLEASE CONTACT FACTORY for information regarding LCC, FLATPACK, and MILITARY

TEMPERATURE RANGE devices.
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Saratoga
Semi?gnductor

SSM100494

64K 16,384 Words by 4 Bits BICMOS ECL Static RAM
PRELIMINARY INFORMATION

FEATURES

o Fast Access Times
15/20ns max

¢ Fully Compatible with 100K ECL Families
Voltage Compensated
Temperature Compensated

¢ Center Power & Ground
High Performance
Improved Noise Margin

DESCRIPTION

« Industry Standard DIP Package
* Low Power Consumption - 200 mA
* Pin Compatible with MBM 100494

* SABIC BiCMOS Fabrication Technology
Low Soft Error Rate
High Radiation Tolerance
Military Temperature Range Capability

The SSM100494 is a high performance 100K ECL static RAM
organized 16,384 words by 4 bits. The device is targeted
for use in cache, control store and buffer storage appli-
cations in high speed data processing, signal process-
ing and automatic test equipment.

The high speed and low active power consumption
of this device, when compared to equivalent bipolar ECL
circuits, is achieved through utilization of Saratoga Semi-
conductor's exclusive "Self-Aligned Bipolar CMOS" (SABIC)
wafer fabrication technology. SABIC integrates bipolar

and CMOS in the same monolithic circuit thus providing
an increase in both performance and reliability.

The device is activated by bringing the Chip Select input CS
to its active low condition. When CS is low and the two Write
Enable inputs (WE; and WE ,) are also low, information on
the Data Inputs (DI, -Dl 4 ) is written into the memory cell
specified by the 14 bit address placed on the Address Inputs
(Ag-Ay3). With CS low and WE , or WE ,high, the content of
the addressed memory cell is transferred to the Data Outputs
(DOr -DOy ). These outputs are in the emitter-follower config-
uration to permit full wire-ORing capability.

PIN CONFIGURATION FUNCTIONAL BLOCK DIAGRAM
bl DI, Dy DI,
on v N a[c & l —>
oz [ 2 27 [ we Wl SR DRIVER. =
oy [ s 26 [] NC fWep NG WE2 — > x:
oI 1
DI‘E : 400MIL gk:: As ——Pp
! SIDEBRAZED ¢
o [] 6 DIP 23 [JAn A —3f o
vec [} 7 2 Ao Ay —p] % € Vee
Vec[] 8 2 [ Vee —pf 2 Cléflnioksv [ —Vcc
ooy [ ¢ 20 [ A, ao—pl £
004 [0 19 DA, Ay —p] 8 fe—Vee
Ao O L} mPY Ay —3pf 5
A 17 [ As A3 3l
a2 [ 16 [ Jas l
Ay Ju 15 A
Y DECODER / DRIVER

T

Ag Ay A2 Ay A4 As

July 1988
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Saratoga
Semitggnductor

SSMI10470

4K 4,096 Words by 1 Bit BiICMOS ECL Static RAM

FEATURES

o Fast Access Times
SSM10470-10: 10ns Address Access
6ns Chip Select Access
SSM10470-15: 15ns Address Access
8ns Chip Select Access

« Fully Compatible with 10K/10KH Families
Voltage Compensated

« Industry Standard DIP Package

DESCRIPTION

e Pin Compatible with Industry Standard
MBM 10470

HM10470

uPB10470

* Low Power Consumption - 195 mA

* SABIC BiCMOS Fabrication Technology
Low Soft Error Rate
High Radiation Tolerance
Military Temperature Range Capability

The SSM10470 is a high performance 10K ECL static RAM
organized 4,096 words by 1 bit. The device is targeted
for use in cache, control store and buffer storage appli-
cations in high speed data processing, signal processing
and automatic test equipment.

The high speed and low active power consumption of this
device, when compared to equivalent bipolar ECL circuits,
is achieved through utilization of Saratoga Semiconductor's
exclusive "Self-Aligned Bipolar CMOS" (SABIC) wafer fab-
rication technology. SABIC integrates bipolar and CMOS

in the same monoalithic circuit thus providing an increase
in both performance and reliability.

The device is activated by bringing the Chip Select input
(CS) to its active low condition. When CS is low and the
Write Enable input (WE) is also low, information on the Data
Input (D) is written into the memory cell specified by the
12 bit address placed on the Address Inputs (A -A,| ). With
CS low and WE high, the content of the addressed

memory cell is transferred to the Data Output (DO). This
output is in the emitter-follower configuration to permit full
wire-ORing capability.

PIN CONFIGURATION FUNCTIONAL BLOCK DIAGRAM
DI
vo 18 [ Vec l
Y3 E) v o
ol e B w3 e e
As s DIP W an
A4 t 6 B A0
as[7 12 Ae
As[] s n ] As Ay —>ixo &
vee [ ]9 0[] A7 A7 —p1 X, E < Vec
MEMORY
Ro =z o] CELL ARRAY
Ay ——3d x a
L x: § Ve
o
PIN IDENTIFICATION . oo
Ap-An Address Inputs 1
&) Chip Select Input Y DECODER / DRIVER
WE Write Enable Input Yo Y1 Y2 Y3 Yy Vs
DI Data Input T T T T T T
DO Data Output
Vee. Vee Power Supply Pins Ao ArAzhs A As
- July 1988
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——ag = Saratoga SSM10470-10
~ = Semiconductor SSM10470-15
AC CHARACTERISTICS B
READ CYCLE®
VALUE |
SSM10470-10 | SSM10470-15
PARAMETER SYMBOL | MIN MAX | MIN MAX | UNIT
Address Access Time tan 10 15 ns
Chip Select Recovery Time tacs 6 8 ns
Chip Select Access Time - " ‘;;?cs é | 87 ns

READ CYCLE TIMING DIAGRAMS*®

cs
50% ADDRESSES % 50%
T - fpn
out % 50%
DO,
WRITE CYCLE?
VALUE
SSM10470-10 SSM10470-15
PARAMETER SYMBOL MIN  MAX MIN  MAX UNIT
Write Pulse Width tw 10 15 ns
Write Disable Time tws 6 8 ns
Write Recovery Time - Twr 10 15 ns
Address Set Up Time Twsa 2 2 ns
Chip Select Set Up Time fwscs 2 2 ns
DataSetUpTime ~ fwe 2 - 2 ns
Address Hold Time B TWHA 1 2 ns
Chip Select Hold Time ~ Twhes 1 2 ns
DataHoldTime twHD 1 2 ns
4
WRITE CYCLE TIMING DIAGRAM
cs
N 4
N\ /
. X X

DIy, .Xl é
twso |e—  — twip

WE \R /_wa )

lt— Twsa —ott— Tty —oott—— trics ——o]

DOy . Twscs gl 7
— | twscs - typ —

3 Vee =0V, Vee =-5.2V £5%, T = 0 °C to 75 °C, Output Load = 50Q and 30pF to -2V, Airflow > 2.5 m/s.
4 All timing measurements referenced to 50% input levels.
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— e Saratoga SSM10470-10
—Na= Semiconductor SSM10470-15
TRUTH TABLE )
MODE cs WE DI DO
Read L H X DO
er;fé 0 L i L L
Write 1" o L L H L
Disabled H X X L

ABSOLUTE MAXIMUM RATINGS

H = High Voltage Level X = Irelevant

L = Low Vo[fl)ge Level

DO = Valid Data Out

VALUE
RATING SYMBOL MIN MAX UNIT
Supply Voltage (Vgeto GND) VEe +0.5 -7.0 \%
Input Vo%g - N VIN +0.5 VEE \
Output Currenf (DC. Output High) ISUT -30 mA
Temperature Under Bias T afor DIP -55 +125 °C B
Storage Temperature Tste -65 +150 °C

NOTE: Permanent device damage may occur if Absolute Maximum Ratings are exceeded. Functional operatior
should be restricted to the conditions as detailed in the operational sections of this data sheet.

SPECIFIED OPERATING CONDITIONS

VALUE
PARAMETER SYMBOL MIN TYP MAX UNIT
Supply Voltage !~ Vg 546 52 494 | v
Ambient Temperature Ta 0 +75 °C
' Vee referenced to Ve .
DC CHARACTERISTICS 2
L
OPERATING VALUE UNIT
SYMBOL  PARAMETER TEST CONDITIONS TEMPERATURE MIN MAX
0°C -1000 -840
Vou Output High Voltage Vin = Vie max or Vi min 25°C -960 -810 mV
- _ o 75°C 1 -900 -720
0°C -1870 -1665
VoL - Output Low Voltage Vin = Vi max or V. min 25°C -1850 -1650 mv
o ) o o 75°C ~-1830 -1625
0°C -1020
VoHc Output High Voltage Vin = VIH min or V). max 25°C -980 mVv
- - 75°C -920
v v, 298 1630
VoLc Output Low Voltage VN = min or max ° -1630 mV
oL - , - ) IN" IH It 293eC | 7 %08
0°C -1145 -840
Vil Input High Voltage Guaranteed input voltage 25°C -1105 -810 mV
high for all inputs 75°C -1045 -720
o - - 0°C 1870 -1490
Vi Input Low Voltage Guaranteed input voltage 25°C -1850 -1475 mV
- _ owfordlinputs 0 75C "1830  -1450
I Input High Current VIN = ViH max 0°C to 75°C 220 A
e Input Low Current Vin = V)L min 0°C to 75°C -50 nA
I CS Input Low Current VIN = Vi min 0°C to 75°C 0.5 170 unA
lee Powerrrrs'urpply Current All inputs and outputs open 0°C to 75°C -195 mA

2Vee =0V, Ve =-6.2V, Ta=0°C to 75 °C
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== SrESuctor 3SM10470-15
OUTPUT RISE AND FALL TIME ° CAPACITANCE e  AC TEST CONDITIONS
VALUE

PARAMETER SYMBOL TYP MAX UNIT

Output Rise Time t, 25 ns

Output Fall Time t; 25 N ns

Input Pin Capacitance - CIN 4 pF
Output Pin Capacitance Cour 6 PF N

O e e

80% Vee Output Load: R, =50Q
20% Cy=30pF
17V out (including probe and
-— stray capacitance)
t, 1 Vet R C,
t, =t =25nstyp :|:
001 u4F T
= Vg 2.0vV=
Figure A Figure B
Input Pulse Conditions Load Circuit
PACKAGE DIMENSIONS
INCHES
«— D —» PARAMETER| MIN MAX
E, C B 014 023
v B 050 065
o ——I B, C .009 015
% . __1 D 920
L E .300 .320
F
j_ A . E 285 310
i 4 e .090 110
} A _,1 - e s F .200
B L 125 200
18 LEAD 300 MIL CERAMIC DUAL IN-LINE PACKAGE (DIP) s .080 B
a 0° 15°
ORDERING INFORMATION
TEMPERATURE RANGE
PART NUMBER SPEED PACKAGE MIN MAX UNIT
SSM10470-10CC 10ns 20-Pin CERDIP 0 +75 °C
SSM10470-15CC 15ns 20-Pin CERDIP 0 +75 °C

NOTE: PLEASE CONTACT FACTORY for information regarding LCC, FLATPACK, and MILITARY
TEMPERATURE RANGE devices.
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Saratoga
Semitggnductor

SSMI10474

4K 1,024 Words by 4 Bits BICMOS ECL Static RAM

FEATURES
¢ Fast Access Times + Pin Compatible with Industry Standard
SSM10474-8:  8ns Address Access MBM 10474
5ns Chip Select Access HM10474
SSM10474-10: 10ns Address Access uPB10474

6ns Chip Select Access
SSM10474-15: 15ns Address Access
8ns Chip Select Access

¢ Fully Compatible with 10K/10KH Families
Voltage Compensated

¢ Industry Standard DIP Package
DESCRIPTION

¢ Low Power Consumption - 240 mA

* SABIC BiCMOS Fabrication Technology
Low Soft Error Rate
High Radiation Tolerance
Military Temperature Range Capability

The SSM10474 is a high performance 10K ECL static RAM
organized 1,024 words by 4 bits. The device is targeted
for use in cache, control store and buffer storage appli-
cations in high speed data processing, signal processing
and automatic test equipment.

The high speed and low active power consumption of this
device, when compared to equivalent bipolar ECL circuits,
is achieved through utilization of Saratoga Semiconductor's
exclusive “Self-Aligned Bipolar CMOS" (SABIC) wafer fab-
rication technology. SABIC integrates bipolar and CMOS

in the same monolithic circuit thus providing an increase
in both performance and reliability.

The device is activated by bringing the Chip Select input
(CS) to its active low condition. When CS is low and the
Write Enable input (WE) is also low, information on the Data
Inputs (DI, - Dly ) is written into the memory cell specified
by the 10 bit address placed on the Address Inputs (A, -Ag ).
With CS low and WE high, the content of the addressed
memory cell is tfransferred to the Data Outputs (DO, - DOy ).
These output is in the emitter-follower configuration to permit
full wire-ORing capability.

PIN CONFIGURATION FUNCTIONAL BLOCK DIAGRAM B
el v N g‘:‘ o, D, DIy DI,
DO. 2 23 0.
=g  a=p= RN
Ao} 4 21 Dm‘ & y 00y
wgs gom B, g TV
A2[1es DIP 1w [Jorn » 00,
Y= § 18 [ Jon
A vids
As o 16 ] we P
e [0 15 Ay s —pfx, 2 [ Vee
segn u P o —> o MR, e
vee [z 13 Ay A —plyx, a1
Ay —pixs § |
PIN IDENTIFICATION n—xs 2

Ag-Ag Address Inputs T

Dl -Dla Data Inputs

DO;- DOy Data Outputs Y DECODER / DRIVER

[ Chip Select Input Yo V1 Y2 v

WE Write Enable Inputs T T T T

Vee, Veea Vee Power Supply Pins N A A A

NC No Connection July 1988
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—mR g SSM10474- 8
—-‘.- Semiconductor SSM10474-10
SSM10474-15
AC CHARACTERISTICS
READ CYCLE?
VALUE
SSM10474-8 | SSM10474-10 | SSM10474-15

PARAMETER SYMBOL MIN MAX | MIN MAX | MIN MAX | UNIT

Address Access Time fan 8 10 15 ns

Chip Select Recovery Time tacs 5 8 ns

Chip Select Access Time tres 5 8 ns

READ CYCLE TIMING DIAGRAMS*

Cs

50%

ADDRESSES *

ourt

- tan
50%

DO,
WRITE CYCLE®
VALUE
SSM10474-8 | SSM10474-10 | SSM10474-15
PARAMETER SYMBOL MIN MAX | MIN MAX | MIN MAX | UNIT
Write Pulse Width tw 6 8 11 ns
Write Disable Time tws 5 6 8 ns
Write Recovery Time T wr 8 10 15 ns
Address Set Up Time twsa 1 1 2 ns
Chip Select Set Up Time twscs 1 1 2 ns
Data Set Up Time twsp 1 1 2 ns
Address Hold Time TwHA _‘__l 1 2 ns
Chip Select Hold Time twhcs 1 1 2 ns
Data Hold Time fwHD 1 1 2 ns
4
WRITE CYCLE TIMING DIAGRAM
“ /
X\ /
N X X
Dl ? ( *
twsp |@—  — twHp |-
_ \ 4
WE _\ / f— twha —]
fa— "wsn — ol ty——Pa——twrcs ——]
DON - 1WSCS
—[twscs oty —>

3 Vee =0V, Vg =-5.2V 5%, Ta = 0 °C to 75 °C, Output Load = 50Q and 30pF to -2V, Airflow >2.5 m/s.
4 All timing measurements referenced to 50% input levels.
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SSM10474- 8

~——mmw Saratoga SSM10474-10
N SSM10474-15
TRUTH TABLE )
MODE cs WE DI, DOn
Read L H X DO
Write '0' L L L L
Write 1" L L H L
Disabled H X X L
H = High Voltage Level X =Ilrrelevant L =Low Voltage Level DO = Valid Data Out

ABSOLUTE MAXIMUM RATINGS

VALUE
RATING SYMBOL MIN MAX UNIT
Supply Voltage (Vgeto GND) VEg +0.5 -7.0 \
Input Voltage VN +0.5 VEE \
Output Current (DC, Output High) lout -30 mA
Temperature Under Bias T afor DIP -65 +125 °C
Storage Temperature Tsie -65 +150 °C

NOTE: permanent device damage may occur if Absolute Maximum Ratings are exceeded. Functional operation
should be restricted to the conditions as detailed in the operational sections of this data sheet

SPECIFIED OPERATING CONDITIONS

VALUE
PARAMETER SYMBOL MIN  TYP  MAX | UNIT
Supply Voltage! VEE -5 46 52 -4.94 v
Ambient Temperature ) Ta 0 +75 °C
' Ve referenced to Vec .
DC CHARACTERISTICS 2 - - )
OPERATING VALUE
SYMBOL  PARAMETER TEST CONDITIONS TEMPERATURE MIN _ MAX UNIT
0°C -1000 -840
VoH Output High Voltage Viy = ViH max or Vit min 25°C -960 -810 mV
o - o o 75°C __-%00 -720
0°C -1870 -1665
VoL Output Low Voltage Vin =V max or V. min 25°C -1850 -1650 mV
) o 75°C -1830 -1625
0°C -1020
Vonc Output High Voltage ViN = ViH min or V. max 25°C -980 mV
o 75°C -920
0°C -1645
Voie Output Low Voltage Vin = Vi minor V. max 25°C -1630 mV
o ) e o 75°C __-1605
0°C -1145 -840
ViH Input High Voltage Guaranteed input voltage 25°C -1105 -810 mV
high for all inputs 75°C -1045 -720
) 0°C -1870  -1490
Vi Input Low Voltage Guaranteed input voltage 25°C -1850 -1475 mV
- low for all inputs 75°C -1830 -1450
IiH Input High Current VIN = Vi max 0°C to 75°C 220 uA
I Input Low Current Vin =V min 0°C to 75°C -50 HA
I CS Input Low Current ViN = ViL min 0°C to 75°C 05 170 Py
lee - Power Suﬁbly Eu}rent All inputs and outputs open 0°C to 75°C -240 mA

2Vee =0V, Vie = -5.2V, T = 0°C t0 75 °C
8-28
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— Saratoga SSM10474- 8
~S = Semiconductor SSM10474-10
o SSM10474-15
OUTPUT RISE AND FALL TIME [ CAPACITANCE o AC TEST CONDITIONS
VALUE
PARAMETER SYMBOL TYP MAX UNIT
Output Rise Time t, 25 ns
Output Fall Time te 2.5 ns
Input Pin Capacitance CiN 4 pF
Output Pin Capacitance Cour 6 pF
T GND
O = == 80% Ver Output Load: R, =500
20% C= 30pF
17V our (including probe and
- stray capacitance)
t, t Vee R, C,
t, =t =25nstyp :[
001 4F 1: 1
= Ve 2.0V —
Figure A Figure B
Input Pulse Conditions Load Circuit
PACKAGE DIMENSIONS
INCHES
ki D PARAMETER| MIN MAX
E, C B 014 .023
{ B 038 065
o o] s, C 008 015
}_, : ‘_* D 1250
L E .380 420
Lj_ - £ 350 410
] 1| c
] I a e .090 110 B
b —{f— s F 225
B L 125 200
24 LEAD 400 MIL CERAMIC DUAL IN-LINE PACKAGE (DIP) s 070
a 0° 15°
ORDERING INFORMATION -
TEMPERATURE RANGE
PART NUMBER SPEED PACKAGE MIN MAX UNIT
SSM10474-10CC 10ns 24-Pin CERDIP 0 +75 °C
SSM10474-15CC 15ns 24-Pin CERDIP 0 +75 °C

NOTE: PLEASE CONTACT FACTORY for information regarding LCC, FLATPACK, and MILITARY

TEMPERATURE RANGE devices.
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Saratoga
Semitcognductor

SSMI10480

16K 16,384 Words by 1 Bit BiICMOS ECL Static RAM

FEATURES

¢ Fast Acess Times
SSM10480-10: 10ns Address Access
5ns Chip Select Access
SSM10480-15: 15ns Address Access
8ns Chip Select Access

 Fully Compatible with 10K/10KH Families
Voltage Compensated

* Industry Standard DIP Package

DESCRIPTION

The SSM10480 is a high performance 10K ECL static RAM
organized 16,384 words by 1 bit. The device is targeted
for use in cache, control store and buffer storage appli-
cations in high speed data processing, signal processing
and automatic test equipment.

The high speed and low active power consumption of this
device, when compared to equivalent bipolar ECL circuits,
is achieved through utilization of Saratoga Semiconductor's
exclusive "Self-Aligned Bipolar CMOS® (SABIC™) wafer fab-
rication technology. SABIC™ integrates bipolar and CMOS

¢ Pin Compatible with Industry Standard
Fujitsu: MBM 10480
Hitachi: HM10480
NEC:  uPB10480

* Low Power Consumption - 195 mA

e SABIC™ BiCMOS Fabrication Technology
Low Soft Error Rate
High Radiation Tolerance
Military Temperature Range Capability

in the same monolithic circuit thus providing an increase
in both performance and reliability.

The device is activated by bringing the Chip Select input
(C9) to its active low condition. When CS is low and the
Write Enable input (WE) is also low, information on the Data
Input (D) is written into the memory cell specified by the
14 bit address placed on the Address inputs (Ag-Ay3). With
CS low and WE high, the content of the oddressed
memory cell is transferred to the Data Output (DO). This
output is in the emitter-follower configuration to permit full
wire-ORing capability.

PIN CONFIGURATION FUNCTIONAL BLOCK DIAGRAM
DI
oo ] A 20 :]vcc l
Ao 2 w3o
cs
:;E : 300 MIL :: g:z W _>_> SWerebaver. [
CERAMIC
Ass DIP 16 Ay
A 15 A
As l: 7 w Ay A —xo
As[]e 13 A Ag—plx) 5 le— vec
XA m ) 120 A, Ay —PIX2 § MEMORY
vee [0 N =P Ao—ix g - CELL ARRAY
An—pX4 8 [ Ve
Ao—plixs A
x
PIN IDENTIFICATION A
Ao-Ans Address Inputs [
DI Data Input Y DECODER / DRIVER
DO Data Output Yo V1Y¥2¥s Ya¥s vs
(&) Chip Select Input T T T T T T T
WE Write Enable Input A A Az A A A
Vee. Vee Power Supply Pins July 1988
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——m = Saraloga = SSM10480-10
p SSM10480-15
TRUTH TABLE
MODE Ccs WE DI DO
Read L H X DO
Write '0' L L L L
Write '1' L L H L
Disabled H X X L
H = High Voltage Level X = Imelevant L = Low Voltage Level DO = Valid Data Out
ABSOLUTE MAXIMUM RATINGS
VALUE
RATING SYMBOL MIN MAX UNIT
Supply Voltage (Vgeto GND) Ve +0.5 -7.0 \
Input Voltage VN +0.5 VEe \%
Output Current (DC, Output High) lour -30 mA
Temperature Under Bias Tafor DIP -55 +125 °C
Storage Tempercture Tsie -65 +150 °C

NOTE: Permanent device damage may occur if Absolute Maximum Ratings are exceeded. Functional operatior
should be restricted to the conditions as detailed in the operational sections of this data sheet.

SPECIFIED OPERATING CONDITIONS

VALUE
PARAMETER SYMBOL MIN TYP MAX UNIT
Supply Voltage ! VEE -5.46 5.2 -4.94 v
Ambient Temperature Ta 0 +75 | °C
' Vee referenced to Vece .
DC CHARACTERISTICS 2
OPERATING VALUE UNiT
SYMBOL PARAMETER TEST CONDITIONS TEMPERATURE MIN MAX
0°C -1000 -840
Vo Output High Voltage Viy =Viv maxor ViL min 25°C -960 -810 mV
75°C -900 720 -
v o 25 185 Cleso
utput Low Voltage Vi = Vi max or V. min 5° - - mV
o °© N : 75°C 1830 -1625
0°C -1020
VoHe Output High Voltage Vin = ViH min or V. max 25°C -980 mV
o 75°C -920
v ou Boc 1650
utput Low Voltage Vi =V minor Vv, max 25° - mV
o ° N - 75°C 1605 |
0°C -1145 -840
Viy Input High Voltage Guaranteed input voltage 25°C -1105 -810 mV
high for all inputs 75°C -1045 -720
) 0°C -1870  -1490
Vi Input Low Voltage Guaranteed input voltage 25°C -1850 -1475 mv
low for all inputs 75°C -1830 -1450
I Input High Current VIN = Vig max 0°C to 75°C 220 wA
I Input Low Current Vin =V min 0°C to 75°C -50 uA
L cs Input Low Current VIN = Vi min 0°C to 75°C 0.5 170 I uA
Iee Power Supply Current All inputs and outputs open 0°C to 75°C -195 mA

2 Ve =0V, Vee = 5.2V, Ta = 0 °C to 75 °C

Output Load = 50Q and 30pF to -2V, Airflow > 2.5 m/s
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— 5“'5 "‘",-‘.’,"g,‘;’ L ctor SSM10480-10
) B SSM10480-15
e S AC CHARACTERISTICS
READ CYCLE
VALUE
SSM10480-10 SSM10480-15

%RAME]:VERV B 7 SYMBQL MIN MAX MIN  MAX | UNIT
Address Access Time 1Y 10 15 ns
Chip Select Recovery Time tacs 5 8 ns
Chip Select Access Time tres S 8 ns

READ CYCLE TIMING DIAGRAMS* -

Cs

50% ADDRESSES ﬁ
i - fan
out % 50%
DO,
WRITE CYCLE®
VALUE
SSM10480-10 SSM10480-15

PARAMETER SYMBOL MIN MAX MIN  MAX UNIT
Write Pulse Width tw 10 15 ns
Write Disable Time tws 5 8 ns
Write Recovery Time twr 10 15 ns
Address Set Up Time twsa 2 2 ns
Chip Select Set Up Tim Twscs 22 ns
Data Set Up Time twsp 2 2 ns
Address Hold Time - twHA 1 2 ns
Chip Select Hold Time ~ twhes 1 2 ns
Data Hold Time - twHp 1 2 ns

WRITE CYCLE TIMING DIAGRAM®
Cs
X A

X X

fwsp [#—  — Twip

_ \‘ s
WE — twia —o|

la— Twsa —omtaa— ty e twics —»]

DOy r———tyscs =
’ — | twscs r—— twp —>

8 Vce =0V, Ve =-5.2V +5%, Ta = 0 °C to 75 °C, Output Load = 50Q and 30pF to -2V, Airflow > 2.5 m/s.
4 All timing measurements referenced to 50% input levels.
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— Sara_togad SSM10480-10
—X2= Semiconductor SSM10480-15
OUTPUT RISE AND FALL TIME ° CAPACITANCE o AC TEST CONDITIONS
VALUE
PARAMETER SYMBOL TYP MAX UNIT
Output Rise Time t, 2.5 ns
Output Fall Time o t 2.5 Cns
Input Pin Capacitance CIN 4 . pF
Qutput Pin Capacitance Cour 6 pF
T GND
0N === 80% Ve Output Load: R, = 500
20% C = 30pF
17V our] (including probe and
—| stray capacitance)
t, te Vet R C,
te =t =2.5nstyp I
001 4F T 1
= Ve 2.0V=
Figure A Figure B
Input Pulse Conditions Load Circuit
PACKAGE DIMENSIONS
INCHES
D PARAMETER| MIN MAX
? s 8 e B s i § o Al .0]57 060
£, C B 014 023
{ B 038 065

wJ | S S S — - - - _—
JJeL ) B, C 008 015

’4- E 4-‘ D 1.060
L il E 290 .320
F
Eq 220 310
-1 c
| (44 e .090 7.1 10
L‘S

A L —ff— F 200
B L 125 200
20 LEAD 300 MIL CERAMIC DUAL IN-LINE PACKAGE (DIP) 5 080
2 0° 15°
ORDERING INFORMATION
TEMPERATURE RANGE
PART NUMBER SPEED PACKAGE MIN MAX  UNIT
SSM10480-10CC 10ns 20-Pin CERDIP 4] +75 °C
SSM10480-15CC 15ns 20-Pin CERDIP 0 +75 °C

NOTE: PLEASE CONTACT FACTORY for information regarding LCC, FLATPACK, and MILITARY
TEMPERATURE RANGE devices.
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Saratoga
Semitgognductor

SSM10484

16K 4,096 Words by 4 Bits BICMOS ECL Static RAM

FEATURES

e Fast Access Times
SSM10484-10: 10ns Address Access
5ns Chip Select Access
SSM10484-15: 5ns Address Access
8ns Chip Select Access
* Fully Compatible with 10K/10KH ECL Families
Voltage Compensated

« Industry Standard DIP Package

DESCRIPTION

¢ Pin Compatible with Industry Standard
MBM 10484
HM 10484
uPB10484

¢ Low Power Consumption - 220 mA

» SABIC BiCMOS Fabrication Technology
Low Soft Error Rate i
High Radiation Tolerance
Military Temperature Range Capability

The SSM10484 is a high performance 10K ECL static RAM
organized 4,096 words by 4 bits. The device is targeted
for use in cache, control store and buffer storage appli-
cations in high speed data processing, signal process-
ing and automatic test equipment.

The high speed and low active power consumption
of this device, when compared to equivalent bipolar ECL
circuits, is achieved through utilization of Saratoga Semi-
conductor's exclusive "Self-Aligned Bipolar CMOS" (SABIC)
wafer fabrication technology. SABIC integrates bipolar

and CMOS in the same monolithic circuit thus providing
an increase in both performance and reliability.

The device is activated by bringing the Chip Select input CS
to its active low condition. When C§ is low and the two Write
Enable inputs (WE; and WE ,) are also low, information on
the Data Inputs (DI, -Dl 4 ) is written into the memory cell
specified by the 12 bit address placed on the Address Inputs
(Ag-Ay;). With CS low and WE , or WE ,high, the confent of
the addressed memory cell is transferred to the Data Outputs
(DO -DOy ). These outputs are in the emitter-follower config-
uration to permit full wire-ORing capability.

PIN CONFIGURATION FUNCTIONAL BLOCK DIAGRAM
VCCAE 1 7 :]Vcc
ooy [ 2 27 [7] 0o, DI, DI, DIy DI,
oo, [] 3 26 [] 0o,
Ao [ 4 " 25 [Joi, =
A s AOML o Mo S —>1 |—> oo,
N PN T =
Aj E 7 22 [Jon 2 » DO,
'Y= ) 2 [
As E 9 20 :17:; A Xo
As Qo 19 [ we, Ae - g vee
A gn o P e o —px, 8 MEMORY
As O]z 17 Ay THNNG N~ CELL ARRAY le—Vcea
ne [0 16 [ A ™ «“ 2
we s p e —
>
A — X
PIN IDENTIFICATION T

Ag-An Address Inputs

DIy - Dlg Data Inputs , VD:C°°VE” "v“'vs'z

DO,- DOy Data Outputs ——

e Chip Select Input T T T T T

WE, , WE, Write Enable Inputs Ao A Az Ay Al

Vee, Veea Ve Power Supply Pins

NC No Connection July 1988
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— ssgn'fmad . SSM10484-10
-~ iconductor SSM10484-15
TRUTH TABLE
MODE cs WE; WE, DI, DOn
Read L H X X DO
Read L X H X DO
Write '0' L L L L L
Write '1' L L L H L
Disabled H X X X L
H = High Voltage Level X =lrrelevant L =Llow Voltage Level DO = Valid Data Out

ABSOLUTE MAXIMUM RATINGS

o VALUE
RATING SYMBOL MIN MAX UNIT
Supply Voltage (Vgeto GND) Vee +0.5 -7.0 \%
Input Voltage i Vin +0.5 Vee v
Output Current (DC, Output Hig\h) lout -30 mA
Temperature Under Bias Tafor DIP -85 +125 °C
Storage Temperature Tsic -65 4150 °C

NOTE: permanent device damage may occur if Absolute Maximum Ratings are exceeded. Functional operation
should be restricted to the conditions as detailed in the operational sections of this data sheet,

SPECIFIED OPERATING CONDITIONS

VALUE 4
PARAMETER SYMBOL MIN  TYP  MAX | UNIT
Supply Voltage! VEE -5.46 5.2 -4.94 v
Ambient Temperature Ta 0 +75 °C
1 Vee referenced to Vee .
DC CHARACTERISTICS2 -
OPERATING VALUE UNIT
SYMBOL PARAMETER TEST CONDITIONS TEMPERATURE MIN MAX
0°C -1000 -840
Vou Output High Voltage Vin = Vi max or ViL min 25°C -960 -810 mV
75°C -900 -720
0°C -1870 -1665
Vou » Output Low Voltage ViN = Vg maxor Vi min 25°C -1850 -1650 mV
- B 75°C -1830 -1625
0°C -1020
VoHe Output High Voltage ViN = ViH min or V. max 25°C -980 mV
- 75°C -920
0°C -1645
Voic Output Low Voltage Vin = Vg min or V. max 25°C -1630 mV
75°C -1605
0°C -1145 -840
V4 Input High Voltage Guaranteed input voltage 25°C -1106 -810 mV
high for all inputs 75°C -1045 -720
0°C -1870 -1490
ViL Input Low Voltage Guaranteed input voltage 25°C -1850 -1475 mV
low for all inputs 75°C -1830 - -1450 I
Iy Input High Current ViN = Vi max 0°C to 75°C 220 uA
I Input Low Current Vin =V min 0°C to 75°C -50 HA
It CSinputlow Current Vv =V, min 0°C to 75°C 05 170 | A
lee Power Supply Current N All inputs and o&?p;uf; op—e; " 0°C fo 75°C -220 1 ma
2 Vee =0V, Vg =52V, Ta=0°C to 75 °C Output Load = 50€2 and 30pF to -2V, Airflow > 2.5 m/s
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~—s=-mw Saratoga SSM10484-10
—X\2= Semiconductor SSM10484-15
e - AC CHARACTERISTICS -
READ CYCLE?
VALUE
SSM10484-10 SSM10484-15
PARAMETER SYMBOL MIN MAX MIN MAX | UNIT
Address Access Tirﬁé W_f:A 0 15 ns
Chip Select Recovery Time tacs 5 8 | ons
Chip Select Access Time ot 5 S

READ CYCLE TIMING DIAGRAMS*

cs
50% ADDRESSES *50%
-
out % 50%
DO,
WRITE CYCLE®
~ VALUE
SSM10484-10 | SSM10484-15
PARAMETER SYMBOL MIN  MAX MIN  MAX UNIT
Write Pulse Width tw 10 15 ns
Write Disable Time fws 5 8 ns
Write Recovery Time twr B 10 15 ns
Address Set Up Time 'Vﬁ‘}, o 2 2 ns
Cf]Ip Select Set Up Time twscs 2 2 ns
Data Set Up Time two | 2 2 ns
Address Hold Tme fwHA 1 2 ns
Chip SelectHoldTime ~ twhcs ! 2 ns
Data Hold Time fwHD 1 2 ns
4
WRITE CYCLE TIMING DIAGRAM
Cs
\ /
N 7
X X
Dl 2 ( ; g
twsp [e—  — WD
_ \ /
WE R / — twHa —a]
fa— 'wsa — tw twhes ——m
DOy et

WSCS >
— |twscs - typ —

3 Vee =0V, Vee =-5.2V £5%, Ta = 0 °C to 75 °C, Output Load = 502 and 30pF to -2V, Airflow > 2.5 m/s.
4 All timing measurements referenced to 50% input levels.
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> Sa SSM10484-10

—--‘_ Semiconductor SSM10484-15
OUTPUT RISE AND FALL TIME ° CAPACITANCE e  AC TEST CONDITIONS
VALUE
PARAMETER SYMBOL TYP MAX UNIT
Output Rise Time t, 25 ns
Qutput Fall Time t 25 ns
Input Pin Capacitance CIN 4 pF
Output Pin Capacitance Cour 6 pF
(r GND
0N === 80% Ve Output Load: R, =500
20% C= 30pF
17V our (including probe and
-— stray capacitance)
t e Vee R C,
te =t =25nstyp :l:
0.01 4F T 1
= Vi 2.0V=
Figure A Figure B
Input Pulse Conditions Load Circuit
PACKAGE DIMENSIONS
INCHES
r— D —~—>1 PARAMETER| MIN  MAX
E C B 014 023
T | o g o e e e B 038 — ,0(253 _
eT___ o les, C 008 015

E D 1.340 1.370
l e

: ! E 390 420

Jj}. IF £ 375 400

B L —>—cC er | .09 110

H —{l— s F 232
B

A, L 25 200
28 LEAD 400 MIL SIDEBRAZE DUAL IN-LINE PACKAGE (DIP) s | 00
ORDERING INFORMATION
TEMPERATURE RANGE
PART NUMBER SPEED  PACKAGE | MIN  MAX  UNIT
SSM10484-10SC 10ns 28-Pin Sidebraze DIP 0 +75 °C
SSM10484-15SC - 15; 28-Pin Sidebraze DIP 0 +75 °C

NOTE: PLEASE CONTACT FACTORY for information regarding LCC, FLATPACK, and MILITARY
TEMPERATURE RANGE devices.
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Saratoga
Semi?gnductor

SSM10494

64K 16,384 Words by 4 Bits BICMOS ECL Static RAM
PRELIMINARY INFORMATION

FEATURES

¢ Fast Access Times
15/20ns max

e Fully Compatible with 10K/10KH ECL Families
Voltage Compensated

¢ Center Power & Ground
High Performance
Improved Noise Margin

DESCRIPTION

 Industry Standard DIP Package
¢ Low Power Consumption - 200 mA
e Pin Compatible with MBM 10494

e SABiIC BiCMOS Fabrication Technology
Low Soft Error Rate
High Radiation Tolerance
Military Temperature Range Capability

The SSM10494 is a high performance 10K ECL static RAM
organized 16,384 words by 4 bits. The device is targeted
for use in cache, control store and buffer storage appli-
cations in high speed data processing, signal process-
ing and automatic test equipment.

The high speed and low active power consumption
of this device, when compared to equivalent bipolar ECL
circuits, is achieved through utilization of Saratoga Semi-
conductor's exclusive "Self-Aligned Bipolar CMOS" (SABIC)
wafer fabrication technology. SABIC integrates bipolar

PIN CONFIGURATION
oo N a[dc
o, ]2 27 WE
o[ s 26 7] ne ey
o, [ « 25 [ A
o [ s s&?m%sn % [z
o2 [ ¢ piP 23 [JAn
"CCE 7 22 :|Am
Vec ] o 20 [ Vee
ooy ] ¢ 2 [Ja,
004 [J 10 19 ] A,
Ao E n 18 [Ja,
A O 17 [ as
a2 s 16 [JAs
Ay s [ As

and CMOS in the same monolithic circuit thus providing
an increase in both performance and reliability.

The device is activated by bringing the Chip Select input CS
to its active low condition. When CS is low and the two Write
Enable inputs (WE; and WE ;) are also low, information on
the Data Inputs (DI,-Dl 4 ) is written into the memory cell
specified by the 14 bit address placed on the Address Inputs
(Ag-A3). With CS low and WE ,or WE , high, the content of
the addressed memory cell is transferred to the Data Outputs
(DO -DOy ). These outputs are in the emitter-follower config-
uration to permit full wire-ORing capability.

FUNCTIONAL BLOCK DIAGRAM

b, DI, DIy DI,

cs o0y
e SENSEAMPAND  |— 0o
ey —] WRITEDRIVER |3 po,
NC WE 3 cep] > oo,
Ay —f
A B
' g — V.
As » = cc
3 MEMORY
Ao —>1 = CELL ARRAY le—Vcc
L .
[ STpe—— 8 f—V e
1]
Av—p] O
A1y —p]
Y DECODER / DRIVER

Tt

Ao Ay Az A3 Ag Ag

July 1988
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PACKAGING
Package Products (Section Number)

16-Pin Plastic DIP (300 MIL)
18-Pin Plastic DIP (300 MIL)
20-Pin Plastic DIP (300 MIL)
22-Pin Plastic DIP (300 MIL)
24-Pin Plastic DIP (300 MIL)
28-Pin Plastic DIP (300 MIL)
28-Pin Plastic DIP (600 MIL)

16-Pin CERDIP (300 MIL)
18-Pin CERDIP (300 MIL)
20-Pin CERDIP (300 MIL)
24-Pin CERDIP (400 MIL)
28-Pin CERDIP (600 MIL)

20-Pin Sidebraze DIP (300 MIL)
22-Pin Sidebraze DIP (300 MIL)
24-Pin Sidebraze DIP (300 MIL)
28-Pin Sidebraze DIP (300 MIL)

28-Pin Sidebraze DIP (400 MIL)

20-Pin Small Outline IC (J-Leadl)
24-Pin Small Outline IC (J-Lead)
24-Pin Small Outline IC (Gull Wing)

28-Pin Plastic DIP Module (600 MIL)
40-Pin Plastic SIP Module
40-Pin Plastic ZIP Module
60-Pin Plastic ZIP Module

7401 (5), 7403 (5)

7402 (5), 7404 (5), 2148 (3), 2149 (3)

7413 (5), 6168 (3)

4180 (4), 4181 (4), 6170 (3),7188 (3)

2150(3), 6116 (3), 6171 (3), 6172 (3), 7166 (3). 7198 (3)
7408 (5), 7409 (5), 7161 (3), 71623), 7164 (3),7200(5), 7201 (5), 7202 (5)
7200 (5),7201 (5), 7202 (5), 7203 (5), 2152 (4), 2154 (4)

7401 (5), 7403 (5)

2148 (3), 2149 (3). 7402 (5),7404 (5), 10470 (8), 100470 (8)
7413 (5), 6167 (3), 10480 (8), 100480 (8)

10474 (8), 100474 (8)

7200 (5), 7201 (5), 7202 (5), 7203 (5), 2152 (4), 2154 (4)

6168 (3)

4180 (4), 4181 (4), 6170 (3), 7188 (3)

2150 (3), 6116 (3), 6171 (3), 6172 (3), 7166 (3), 7198 (3)
7408 (5), 7409 (5), 7161 (3), 7162 (3), 7164 (3), 7192 (3),
7193 (3), 7194 (3), 7195 (3)

10484 (8), 100484 (8), 10494 (8), 100494 (8)

6168 (3)
6116 (3), 6170 (3). 6171 (3), 6172 (3)
6116 (3). 6170 (3), 6171 (3), 6172 (3)

91256 (7)

91257 (7), 91258 (7), 91259 (7), 91260 (7)
91257 (7). 91258 (7), 91259 (7)

91512 (7). 91513 (7), 91514 (7)

9-4



__-.-. Saratoga

— = Semiconductor PACKAGE DIMENSIONS
}._» D — » INCHES
A —— PARAMETER| MIN  MAX
I' C A 015
e B 016 020
) uouuE:Bl C 010 014

£ D 740 .760
— 5 E 280 300

L

L‘ E 248 252

o a c ) 090 10

} L 170
A,

e

F
L 125 145
16 LEAD 300 MIL PLASTIC DUAL IN-LINE PACKAGE (DIP) S 020 .030
a 0° 15°

INCHES

e p— > PARAMETER| MIN  MAX
T P B Yo B e ¥ o e B s § e f | A 015 045
£, ( B .014 .023
i B .050 .065
o g o g o g g e e C 009 015
AJelL —’l t‘—sn D 920

] .

L — ‘.‘ E 300 320

L‘i F E 285 310
- I a c e 090 .10

Pl -~ F 200
A, B L 125 200
18 LEAD 300 MIL CERAMIC DUAL IN-LINE PACKAGE (DIP) S .080
a 0° 15°
e———— D —————> INCHES
T Oamoooaann PARAMETER| MIN  MAX
A 015
E,
i C B 016 020

ik i c 008 012

E D 1023 1.033
L E 280 300

Li Bl | 245 255
L a c e 050 110
T _,| k“ F 170

A, L 125 135
20 LEAD 300 MIL PLASTIC DUAL IN-LINE PACKAGE (DIP) s 060 070
¢ 0 15°
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N T T em Tem Tem Tem Tom T U T e T et Al 015
g ( B 016 020
By .045 .055

| =) o | | ) ow ) = ) o o ) ) - —
j.L C 008 012

E_,{ D [1145 1155
5 E 280 .300

Lil ) )
. = 250 270
a ¢ e 090 .10
——H<— s 170
A, B

e
F
L 125 135
22 LEAD 300 MIL PLASTIC DUAL IN-LINE PACKAGE (DIP) : T
INCHES
B . N PARAMETER| MIN  MAX
N Al 010
B 016 020
i . C By 045 065
_iL —»| |a—s, L D 1245 1.255
e— E 300 325
' i . | E 250 270
! _v a c e 095 105
F 170
A, _’Lf‘_ re—s L 125 135
s 070 080
24 LEAD 300 MIL PLASTIC DUAL IN-LINE PACKAGE (DIP) o« 0° 18°
DU — INCHES
¥ AmAnSooOaasnno PARAMETER| MIN  MAX
g, C A 015
4 B 016 020
T o o s, C 008 012
] D 1345 1.355
‘ 1 ) “‘ 4-( E 300 325
L ' ""f' - E: 270 290
B E a ¢ e 09 110
r —ff— s F 170
A 8 L 25 135
28 LEAD 300 MIL PLASTIC DUAL IN-LINE PACKAGE (DIP) s 020 030
a e 15
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I C B 016 020
) B, 055 065
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F ] “_, D 1445 1455
E 600 625
£ 530 550
¢ e 090 110
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L 125 135
s 070 080
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-« D —— » PARAMETER| MIN MAX
. Pl Tl T T ] A 015 .060
! Q B o4 o023
L B1 038 065

}_Fiﬁ_‘ D 840
— E 290 320
Lj_ ‘LH E 220 310

- = a c e 090 .10

P s F 200

A, B L 125 200

16 LEAD 300 MIL CERAMIC DUAL IN-LINE PACKAGE (DIP) s .080

Q 0° 15°

INCHES

0D —

R PARAMETER| MIN MAX

f Al 015 045

o C B 014 023
N i

C 009 015
}‘— E "' D 920
B_ ; £ 300 320
LL Y c E 285 310
| a
- e 0% .10
r 1

L~ -— F 200
L 125 200

18 LEAD 300 MIL CERAMIC DUAL IN-LINE PACKAGE (DIP) — 080

a 0° 150

INCHES

o PARAMETER| MIN  MAX

£, Q B 014 023

R B 038 065

| = | | - o - S - - -
Joler ol s, C 008 015
}47 E ~>‘ D 1.060

r | ! E 290 320
F

Hov . 3 220 310

. a e 09 110

——‘ }4— e—s F 200

B L 125 .200

20 LEAD 300 MIL CERAMIC DUAL IN-LINE PACKAGE (DIP) S .080
a 0° 16°
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D > PARAMETER| MIN MAX
T e p—— Al 015 060
! C B 014 023
* B .038 065
i e UUU—L:JUE:;] = S o

f E 380 420
Iy E 350 410
. a ¢ el 090 110

—i— s F 225

° L 125 200
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a Q° 150

INCHES
I ° ] PARAMETER| MIN  MAX
N Al 015 060
& ( B 014 023
r S — B 038 065
T e e c 008 015

’_; ; ',i D 1.490
Lo E 590 620
in I‘ 3 500 610

B ! a ¢ e 090 110

r *,1 ,.‘ le—s F 232
A B L 125 200
28 LEAD 600 MIL CERAMIC DUAL IN-LINE PACKAGE (DIP) S 100
a 0 150
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annoonoonno A 015 060
C B 014 023
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,_,,_1,..,_,“,.?,_.,_,,_.._‘,_, PARAMETER| MIN  MAX
Al 015 060
| C B 014 023
Il Ll e e L L o L B1 038 065
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, i D 1085 1115
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_,“_7 . e 090 110
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B D - PARAMETER| MIN  MAX
s Al 015 060
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e B 038  .065
—»TLT«— —o e, C 008 015
- E D 1185 1215
t ! _.‘ E 290  .310
E :{' Er 285 306
] L —>{j-—c e 00 110
tt —— s F 232
M B L 125 200
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DR Ae— PARAMETER| MIN  MAX
SAmAnomr I ansa s Al 015 060
E, (1 B 014 023
L1 B) 038 065
_’T;__ s, c 008 015
F £ ,‘ D 1.385 1.415
L E 285 305
Li j{ E 290 310
B L ——c e 090 110
r - s F 232
A B L 125 200
28 LEAD 300 MIL SIDEBRAZE DUAL IN-LINE PACKAGE (DIP) s 100
INCHES
e d— PARAMETER| MIN  MAX
Coonoooanooono Al 015 060
3 C B 014 023
S S B 038 065
c 008 015

—»e, B

}« £ A D 1340 1370

E 390 420

L =

B ! L —|e—C e 09 110

T 4“._ : F 232
B

A L 125 200
28 LEAD 400 MIL SIDEBRAZE DUAL IN-LINE PACKAGE (DIP) s 100
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, INCHES
Lonnnnon PARAMETER| MIN  MAX
Al 028 036
B E B 014 019
l Bl 045 055
goooooooon D 500 510
E B 335 347
£ 202 299
B B 45°
LvF el ””‘mﬁ 5 : _.H‘i” £, 262 272
_LL 5 "L* ~_ L 120 140
A £ L S 010 016
20 LEAD MOLDED SOJ “ 031 042
'ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ INCHES
PARAMETER| MIN  MAX
Al 006 010
B 014 019
- B .045 .055
/UUUUUUUUUUUM 5 0 o
PIN 1 _—4' .« s — SEATING PLANE E 400 416

Ei 292 299

: P B 45° CHAMF F .090 094
( ¥ PIN#11D.

} ) 030 040
] i t J%\\: s 026 032
Naigigigigigininigininl el
A, L E _.* !‘7 :

—

o -
B, B I
24 LEAD MOLDED SOG
gonooononoon - INCHES
EARAMETER MIN  MAX
A .028 .036
E,E, I
o B .014 019
l . l B1 .045 .055
T B D .602 612
E .335 .347
I<—— s x 45° —
&—’ r_ B_’i T ) 4 _’T E] 292 299
' L____‘ ! AN F 090 094
D—— t @ RADIUS o . .
A E, o L 77,120 140
24 LEAD MOLDED SO.! s 010 016
a .031 .042
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—m T Somiconductor DIRECT SALES OFFICES
CALIFORNIA ILLINOIS TEXAS

Saratoga Semiconductor

686 W Maude Avenue
Sunnyvale, CA 94086
Phone: 408-522-7500
Fax: 408-245-3713

FLORIDA

Saratoga Semiconductor
9900 West Sample Road
Suite 300

Coral Springs, FL 33065
Phone: 305-344-4477
Fax: 305-344-9808

Saratoga Semiconductor
3800 North Wilkie Road
Suite 300

Arlington Heights, IL 60004
Phone: 312-506-9877

Fax: 312-506-9815

NEW YORK

Saratoga Semiconductor

PO Box 189

Cold Springs Harbor, NY 11724
Phone: 516-367-6110

Fax: 516-367-7643

10-4

Saratoga Semiconductor
15180 Preston Road
Suite 300

Dallas, TX 75248

Phone: 214-404-9805
Fax: 214-404-0905

EUROPEAN HEADQUARTERS

Saratoga Semiconductor GmbH
9 Erlenstrasse

Langenbach, West Germany
D8051

Phone: 49-8761-60967

Fax: 49-8761-60780
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~E e Semiconductor
e NORTH AMERICAN SALES
ALABAMA COLORADO INDIANA
Rep, Inc. Quorum 3 Giesting and Associates
PO Box 4889 8000 East Girard Avenue 101 East Carmel Drive

Huntsville, AL 35815-0889
Phone: 205-881-9270
Fax: 205-882-6692 (11635

ARIZONA

Quatra Associates

4645 South Lakeshore Drive
Suite No. 1

Tempe, AZ 85282

Phone: 602-820-7050

Fax: 602-820-7054

CALIFORNIA

Spinnaker Sales

17870 Skypark Circle
Suite 107

Irvine, CA 92714
Phone: 714-261-7233
Fax: 714-261-0963

1-Squared, Inc.

3350 Scoftt Bivd

Bldg 10

Santa Clara, CA 95054
Pnone: 408-988-3400
Fax: 408-988-2079

Centaur Corportaion

9420 Farnham Street

Suite 201A

San Diego, CA 92123
Phone: 619-278-4950
Fax: 619-278-0649

CANADA

Tech-Trek LTD.

1015 Matheson Blvd e Unit 6
Mississauga, Ontario LHW 3A4
Phone: 416-238-0319

Fax: 416-238-0366

Tech-Trek LTD.

148 Colonnade Road No. 13
Nepean, Ontario K2E 7R4
Phone: 613-225-5161

Fax: 613-723-1426

Tech-Trek LID.

7033 Trans-Canadian Hwy
Ville St. Laurent

Quebec, HAT 152

Phone: 514-337-7540

Fax: 514-337-7544

Suite 302

Denver, CO 80231
Pnone: 303-696-8480
Fax: 303-696-8579

CONNECTICUT

NESCO

315 Highland Avenue
Suite 101
Cheshire, CT 06410
Phone: 203-272-2963
Fax: 203-271-3048

FLORIDA

Dyne-A-Mark Corporation
500 East Semoran Blvd
Suite 16A

Casselberry, FL 32707
Phone: 407-831-2822

Fax: 407-834-4524

Dyne-A-Mark Corporation
573 South Duncan Avenue
Clearwater, FL 34616
Phone: 813-441-4702

Fax: 813-447-4120

Dyne-A-Mark Corporation
1001 NW 62nd Street

Suite 108

Fort Lauderdale, FL 33309
Phone: 305-771-6501

Fax: 305-772-0114

GEORGIA

Rep, Inc.

1944 Northlake Parkway
Suite No. 1

Tucker, GA 300847
Phone: 404-938-4358
Fax: 404-938-0194

IDAHO

Intermountain

Technical Marketing

712 East Fairview e Suite 3
Meridian, ID 83642
Phone: 208-888-607 1

Fax: 208-888-6074

ILLINOIS

Oasis Sales Corporation
1101 Towne Road

Elk Grove Village, IL 60007
Pnone: 312-640-1850

Fax: 312-640-9432
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Suite 210

Carmel, IN 46032
Phone: 317-844-5222
Fax: 317-844-5861

IOWA

Dy-Tronix, Inc.

23 Twixt Town Road, NE
Cedar Rapids, IA 52402
Pnone: 319-377-8275
Fax: 319-377-9163

KANSAS

Dy-Tronix, Inc.

5001 College Bivd
Suite 106

Leawood, KS 66211
Phone: 913-339-6333
Fax: 913-339-9449

Dy-Tronix, Inc.

1999 Amidon

Suite 322

Wichita, KS 67203-2124
Phone: 316-838-0884
Fax: 316-838-2645

MARYLAND

Third Wave Solutions, Inc.
7310 Ritchie Highway
Suite 412

Glen Burnie, MF 21061
Phone: 301-787-0222
Fax: 301-787-1572

MASSACHUSETTS

Advanced Technical Sales
Park Place West, Suite 102
348 Park Street

North Reading, MA 01864
Phone: 617-664-0888

Fax: 617-664-5503

MICHIGAN

Giesting and Associates
5654 Wendzel Drive
Coloma, Ml 49038
Phone: 616-468-4200
Fax: 616-468-6511

Giesting and Associates
3441 Eight Mile Road
Suite 113

Livonia, Mi 48152
Phone: 313-478-8106
Fax: 313-477-6908
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=== Semiconductor NORTH AMERICAN SALES
(CONTINUED)
MINNESOTA NORTH CAROLINA TENNESSEE
Professional Sales for industry Rep, Inc. Rep, Inc.
7732 West 78th Street 6407 Idlewild Road Il)};% F?ou'r;))gc:nner Street
PO Box 728

Minneapolis, MN 55435
Phone: 612-944-8545
Fax: 612-944-6249

MISSOURI

Dy-Tronix, Inc.

3407 Bridgeland Drive
Bridgeton, MO 63044
Pnone: 314-291-4777
Fax: 314-291-3861

NEW JERSEY

Astrorep, Inc.

1479 Route 23

PO Box 1612
Wayne, NJ 07470
Phone: 201-696-8200
Fax: 201-696-6497

NEW MEXICO

Quatra Associates

9704 Admiral Dewey, NE
Albuquerque, NM 87111
Phone: 505-821-1455
Fax: 602-820-7050

NEW YORK

Astrorep. Inc.

103 Cooper Street North
Babylon, NY 11702
Phone: 516-422-2500
Fax: 516-422-2504

Empire Technical Associates
Executive Office Bldg, Suite 2118
33 West State Street
Binghamton, NY 13901

Phone: 607-772-0651

Fax: 607-722-5090

Empire Technical Associates

349 West Commercial Street
Suite 2920

East Rochester, NY 14445
Phone: 716-381-8500

Fax: 716-381-0911

Empire Technical Associates
1551 Eqst Genesee

St SONes

PO Box 410
Skaneatles, NY 13152
Phone: 315-685-5703
Fax: 315-685-5979

Suite 425

Charlotte, NC 28212
Phone: 704-563-5554
Fax: 704-535-7507

Rep, Inc.

2500 Gateway Centre Bivd

Suite 400

Morrisville, NC 27560
Phone: 919-469-9997
Fax: 919-481-3879

OHIO

Giesting and Associates
26250 Euclid Avenue
Suite 525

Cleveland, OH 44132
Pnone: 216-261-9705
Fax: 216-261-5624

Giesting and Associates
PO Box 39398

2854 Blue Rock Road
Cincinnatti, OH 45239
Pnone: 513-385-1105
Fax: 513-385-5069

OKLAHOMA

Nova Marketing
7955 East 50th Street
Suite 1339

Tulsa, OK 74145
Phone: 918-660-5105
Fax: 918-665-3815

OREGON
Venture Electronics

7160 SW Firloop e Suite 102

Portland, OR 97223
Phone: 503-626-7418
Fax: 503-626-2859

PENNSYLVANIA
Omega Electronic Sales

1 Fairway Plaza e Suite 108
Huntingdon Valley, PA 19006

Phone: 215-947-4125
Fax: 215-938-1984

Giesting and Associates
471 Wainut Street
Pittsburgh, PA 15238
Phone: 412-828-3553
Fax: 412-828-6160
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Jefferson City, TN 37760
Phone: 615-475-9012
Fax: 615-475-6340

UTAH

Quorum 3

7427 Park Crest Ct

Salt Lake City, UT 84121
Phone: 801-943-9227
Fax: 801-943-3755

WASHINGTON

Venture Electronics

12503 Bellevue Redmond Road
Suite 200

Bellevue, WA 98005

Phone: 206-454-4594

Fax: 206-454-9003

WISCONSIN

Oasis Sales Corporation
1305 North Barker Road
Brookfield, Wl 53005
Phone: 414-782-6660
Fax: 414-782-7921



-

— = Semiconductor NORTH AMERICAN DISTRIBUTORS
ALABAMA Western Micro Technology Pioneer Technologies
Pioneer Technologies 12900 Saratoga Avenue 3100 F. Northwoods Place

4825 University Square
Huntsville, AL 35805
Phone: 205-837-9300
Fax: 205-837-9358

ARIZONA

Wyle

4141 East Raymond Suitel
Phoenix, AZ 85040
Phone: 602-437-2088
Fax: 602-437-2124

CALIFORNIA

Western Micro Technology
28720 Roadside Drive
Suite 175

Agoura Hills, CA 91301
Phone: 818-707-0377

Fax: 818-706-7651

Wyle

26677 West Agoura Road
Calabasas, CA 91302
Pnone: 818-880-9000

Fax: 818-880-5510

Wyle

17872 Cowan Avenue
Irvine, CA 92714
Phone: 714-851-9953
Fax: 714-851-3935

Western Micro

1637 North Brian
Orange, CA 92667
Phone: 714-637-0200
Fax: 714-998-1883

Wyle

11151 Sun Center Drive
Rancho Cordova, CA 95670
Phone: 916-638-5282

Fax: 916-638-1491

Western Micro

6837 Nancy Ridge Drive
San Diego, CA 92121
Phone: 619-453-8430
Fax: 619-453-1465

Wyle

9525 Chesapeake Drive
San Diego, CA 92123
Phone: 619-565-9171
Fax: 619-565-0512

Wyle

3000 Bowers Avenue
Santa Clara, CA 95051
Phone: 408-727-2500
Fax: 408-727-5896

Saratoga, CA 95070
Phone: 408-725-1660
Fax: 408-255-6491

CANADA

Milgray Electronics

150 Consumers Road,

Suite 502 e Willowdale
Ontario, Canada M2J 4R4
Phone: 416-756-44817

Fax: 416-491-8782

COLORADO

Wyle

451 East 124th Street
Thorton, CO 80241
Pnone: 303-457-9953
Fax: 303-457-4831

CONNETICUT

Falcon Electronics

5 Higgins Drive
Milford, CT 06460
Phone: 203-878-5272
Fax: 203-877-2010

Milgray Electronics
378 Boston Post Road
Orange, CT 06477
Phone: 203-795-0711
Fax: 203-799-3481

FLORIDA

Pioneer Technologies

377 South North Lake Blvd
Altamonte Springs, FL 32701
Phone: 305-834-9090

Fax: 305-853-0284

Milgray Electronics
1850 Lee Road

Suite 104

Winter Park, FL 32789
Phone: 305-647-5747
Fax: 305-629-0757

Pioneer Technologies

674 South Military Trail
Deerfield Beach, FL 33441
Phone: 305-428-8877

Fax: 305-481-2950

GEORGIA

Milgray Electronics
3000 Northwoods Pkwy
Suite 270

Norcross, GA 30071
Phone: 404-393-9666
Fax: 404-399-0742
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Norcross, GA 30071
Phone: 404-448-1711
Fax: 404-446-8270

IDAHO

Wyle

395 Timberlane

Post Falls, ID 83854
Phone: 208-773-2964
Fax: pager 509-456-9729

ILLINOIS

Milgray Electronics

765 Route 83 e Suite 123
Bensenville, IL 60106
Pnone: 312-350-0490

Fax: 312-350-0587

KANSAS

Milgray Electronics

6400 Glenwood e Suite 313
Overland Park, KS 66202
Phone: 913-236-8800

Fax: 913-384-6825

MARYLAND

Milgray Electronics

9801 Broken Land Prkwy
Suite 103

Columbia, MF 21046
Phone: 301-621-8169
Fax: 301-381-3066

Pioneer Technologies
9100 Gaither Road
Gaithersburg, MD 20877
Phone: 301-921-0660
Fax: 301-921-4255

Falcon Electronics

809 East Hammonds Ferry Rd
Linthicum, MD 21090

Phone: 301-789-5800

Fax: 301-789-0252

MASSACHUSETTS

Salem Scientific, Inc.
PO BOX 488

72 Cherry Hill Drive
Beverly, MA 01915-0288
Phone: 617-927-5820
Fax: 617-927-0381

Western Micro Technology-NE

Corporate Place lll
20 Blanchard Road
Burlington, MA 01803
Phone: 617-273-2800
Fax: 617-229-2815
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NORTH AMERICAN DISTRIBUTORS

(CONTINUED)

Falcon Electronics
38 Pond Street
Franklin, MA 02038
Phone: 617-520-0323
Fax: 617-528-2626

Gerber Electronics
128 Carnegie Row
Norwood, MA 02062
Phone: 617-769-6000
Fax: 617-762-8931

Milgray Electronics
187 Ballardvale Street
Wilmington, MA 01887
Phone: 617-657-5900
Fax: 617-658-7989

MICHIGAN

Milgray Electronics
PO Box 353

2258 Tony Avenue
Fennville, Ml 49408
Phone: 800-321-0006
Fax: 216-447-1761

NEW JERSEY

Milgray Electronics

3001 Greentree Executive Camp
Suite C

Marlton, NJ 08053

Phone: 609-983-5010

Fax: 609-985-1607

NEW YORK

ADD Electronics

7 Adler Drive

East Syracuse, NY 13057
Phone: 315-437-0300
Fax: 315-437-1836

Milgray Electronics

77 Schmitt Boulevard
Farmingdale, NY 11735
Pnone: 516-420-9800
Fax: 516-752-9870

Falcon Electronics

1383-18 Veterans Memorial Hwy
Hauppauge, NY 11788

Pnone: 516-724-0980

Fax: 516-724-0993

Milgray Electronics

Towers Airport Business Park
1200 A Scottsdale Road
Rochester, NY 14624
Phone: 716-235-0

Fax: 716-436-3647

ADD Electronics

7375 Pittsford-Victor Road
Victor, NY 14564

Phone: 716-924-4760

Fax: 716-924-7024

NORTH CAROLINA

Pioneer Technologies

9801 A. Southern Pine Blvd
Charlotte, NC 28210
Phone: 704-527-8188

Fax: 704-522-8564

OHIO

Milgray Electronics
6155 Rockside Road
Cleveland, OH 44131
Pnone: 216-447-1520
Fax: 216-447-17611

OREGON

Western Micro Technology

1800 NW 169th Place
Suite B300
Beaverton, OR 97006
Phone: 503-629-2082
Fax: 503-629-8645

Wyle

5250 NE Elam Young Prkwy
Suite 600

Portland, OR 97123
Phone: 503-640-6000

Fax: 503-640-5846

PENNSYLVANIA

Pioneer Technologies
261 Gibraltar Road
Horsham, PA 19044
Phone: 215-674-4000
Fax: 215-674-3107
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TEXAS

Wyle

2120-F West Braker Lane
Austin, TX 78758
Phone: 512-834-9957
Fax: 512-834-0981

Milgray Electronics
17060 Dallas Parkway
Suite 105

Dallas, TX 75248
Phone: 214-248-1603
Fax: 214-248-0128

Wyle

11001 South Wilcrest
Suite 100
Houston, TX 77099
Phone: 713-879-9953
Fax: 713-879-4069

Wyle

1810 North Greenville Avenue
Richardson, TX 75083

Phone: 214-235-9953

Fax: 214-644-5064

UTAH

Wyle

1325 West 2200 South
Suite E

West Valley, UT 84119
Pnone: 801-974-9953

WASHINGTON

Western Micro Technology
14636 NE 95th Street
Redmond, WA 98052
Phone: 206-881-6737

Fax: 206-882-2996

Wyle

15385 NE 90th Street

Redmond, WA 98052
Phone: 206-881-1150

Fax: 206-881-1567
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AUSTRAILA ITALY SWEDEN
Electronics and Semiconductor Silverstar LTD Nordisk Elektronik AB
Distributors Pty LTD Via dei Gracchi 20 PO Box 36
17 Russell Street Milano S-76493
Essendon, VIC 3040 Austraila 1-20146 [taly Kista Sweden

Phone: 61-3-370-5522
Fax: 61-3-370-5572

BELGIUM

Rodelco NV/SA Electronics
Excelsiorlaan 45, b3
Zaventem B-1930 Belgium
Phone: 32-2-720-5013

Fax: 32-2-720-2048

DENMARK

A/S Nordisk Elektronik
Transformervej 17
Herlev

DK-2730 Denmark
Phone: 45-2-842000
Fax: 45-2-921552

FINLAND

QY Fintronic AB
Melkonkatu 24A
Helsinki

SF-00210 Finland
Phone: 358-0-6926022
Fax: 358-0-67886

FRANCE

A2M

6, Avenue Charles De Gaulle
78150 Le Chesnay, France
Phone: 39-54-91-13

Fax: 39-54-30-61

ISRAEL

Telsys LTD

Atidim-Industrial Park , Bldg 3
Dvora Hanoria Street

Neve Sharet, Tel Aviv Israel 6
Phone: 972-3-492001

Fax: 972-3-497401

Phone: 39-2-4996
Fax: 39-2-435594

NETHERLANDS

Rodelco BV Electronics
PO BOX 6824

BREDA

NL4802HV Netherlands
Phone: 31-7-678-4911
Fax: 31-7-671-0029

NORWAY

Nordisk Elektronik A/S
Smedsvingen 4
Hvalstad

N-1364 Norway
Phone: 47-2-846210
Fax: 47-2-846545

PORTUGAL

Teleprinta LDA

Rua Ferreira Lapa
35-r/c

Lisboa, 1100 Portugal
Phone: 351-1-548423
Fax

SPAIN

Amitron S.A.

Avda. de Valladolid 47 aMadrid
28 008 Spain

Phone: 34-1-248-5863

Fax: 34-1-248-7958

TAIWAN

Litz Technologies, LTD

PO Box 26-607, 3rd Floor, No. 30
Lane 30, 4th Section, Shin-Yi Rd
Taipei Taiwan ROC

Phone: 88-627-03-6280

Fax: 88-627-06-6469
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Phone: 46-8-703-4630
Fax: 46-8-703-9845

SWITZERLAND

Hemar GA

Wettingerstrasse 25
CH-5400

Baden Switzerland
Phone: 41-5-626-5486
Fax: 41-5-626-1773

Hemar SA

Ch. du Centenaire 4
CH-1008

Prilly Switzerland
Phone: 41-2-125-8877
Fax: 41-2-125-3793

UNITED KNIGDOM

Thame Components LTD
Thame Park Road
Thame

OXON OX9 3XD

United Kingdom

Phone: 44-84-421-4561
Fax: 44-84-421-7185

WEST GERMANY

Neumuller GmBH
Elektronik-Bauteile
Eschenstrabe 2

8028 Taufkirchen, Munchen
West Germany

Phone: 49-8961-2080

Fax: 49-6120-8248
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