






















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































PRELIMINARY 

CYIE494 
CYIOE494 

CYIOOE494 
CYP~SS===================== 
SEMICONDUCTOR 

Features 
• 16,384 x 4 bits organization 

• Ultra high speed/standard power 

- tAA = 7 ns 
- lEE = 180 rnA 

• Low-power version 

- tAA = 12 ns 
- lEE = 135 rnA 

• Both IOKH/IOK and lOOK compatible 
I/O versions as well as lOOK with 10K 
supplies 

• On-chip voltage compensation for 
improved noise margin 

Logic Block Diagram 

Ao 

A1 

A2 

A3 I I 

• Open emitter output for ease of 
memory expansion 

• Industry standard pinout 

Functional Description 
The Cypress CYIE494, CY10E494 and 
CY100E494 are 16K x 4 ECL RAMs de­
signed for scratch pad, control, and buffer 
storage applications. These RAMs are de­
veloped by Aspen Semiconductor Corpo­
ration, a subsidiary of Cypress Semicon­
ductor. Both parts are fully decoded ran­
dom access memories organized as 16,384 
words by 4 bits. The CY10E494 is 

I 
I 
I 
I 

MEMORY CELL ARRAY 
A4 i i i 
A5 I I I 

I I I 
A6 I I I 
A7 

C494-1 

ielection Guide 
1E494-7 
10E494-7 

Maximum Access Time (ns) 7 

Max, lEE (rnA) I Commercial 180 

I L 
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16,384 X 4 EeL 
Static RAM 

10KH-/lOK-compatible. The CY100E494 
is 1ooK-compatible, and the CY1E494 has 
lOOK-compatible levels with a -5.2V sup­
ply voltage. 
The active LOW chip select (S) input 
controls memory selection and allows for 
memory expansion. The read and write 
operations are controlled by the state of 
the active LOW write enable (W) input. 
With Wand S LOW, the data at D(l-4) is 
written into the addressed location. To 
read W is held HIGH, while S is held 
LOW. Open emitter outputs allow for 
wired-OR connection to expand the 
memory. 

Pin Configuration 

D1 
D2 

D3 
D4 
0 1 
O2 

VCC 
VCCA 

0 3 
0 4 
Ao 
A1 
A2 

A3 

0(1-4) 

S 

Vi 

D(1-4) 

1E494-10 
10E494-10 

10 
180 

Cerdip 
Top View 

'! 
W 
NC 
A13 
A12 
A11 

A10 
VEE 

A9 
As 
A7 
A6 
A5 

A4 

10E494-12 
100E494-12 

12 

135 

C494-2 
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CY1E494 -=------. CY10E494 
--. ~ ~ PRELIMINARY CY100E494 
-~----Jf~~==================================================================== 
Maximum Ratings Operating Range Referenced to Vee 

(Above which the useful life may be impaired. Exposure to 
absolute maximum rated conditions for extended periods may 
affect device reliability. For user guidelines, not tested.) 

Range I/O 

Storage Temperature .................... -65°C to + 150°C Commercial lOKH/lOK (Standard, "1:') 
Ambient Temperature with 
Power Applied ......................... -55°C to + 12SoC Commercial lOOK 

(Standard, "1:') 1E 
Supply Voltage VEE to Vee ............... -7.0 to +0.5V 

Input Voltage ............................. VEE to +0.5V 

Output Current ................................... -SO rnA 

Electrical Characteristics 
Parameters Description Test Conditions Temperature (I] 

lOE(2]RL = SO n to -2V lA = O°C 

VEE= -5.2V TA = +25°C 
VIN = VIR Max. or VIL Min. TA = +75°C 

VOH Output HIGH Voltage 
100E RL = SO n to -2V 
VEE = -4.5V, lE(3]\EE = -5.2V TA = O°C to 85°C 
VIN = VIR Max. or VIL Min. 

lOE RL = SO n to -2V TA = O°C 

VEE= -5.2V TA = +25°C 
VIN = VIR Max. or VIL Min. TA = +75°C 

VOL Output LOW Voltage 
100E RL = SO n to -2V 
VEE = -4.5V, 1E[3]VEE= -5.2V TA = O°C to 85°C 
VIN = VIR Max. or VIL Min. 

TA = O°C 
lOE 

TA = +25°C VEE = -5.2V 
VIR Input HIGH Voltage TA = +75°C 

100E VEE = -4.5V 
1E[3]VEE= -5.2V TA = O°C to 85°C 

TA = O°C 
VIL Input LOW Voltage lOE TA = +25°C 

VEE = -5.2V 
TA = +75°C 

100E VEE = -4.5V TA = O°C to 85°C 1E [3] VEE = -5.2V 

IIR Input HIGH Current V1N = V1H Max. -
IlL Input LOW Current VIN = VIL Min. 

S 

All others 

lEE Supply Current Commercial L (Low Power) 
(All inputs and outputs open) Commercial Standard 

Notes: 

Ambient 
Temperature 

OOC to 75°C 

O°C to 85°C 
O°C to 75°C 

Min. 

-1000 

-960 

-900 

-1025 

-1870 

-1850 

-1830 

-1810 

-1170 

-1130 

-1070 

-1165 

-1950 

-1950 

-1950 

-1810 

0.5 

-SO 

1. Commercial grade is specified as ambient temperature with transverse air flow greater than SOO linear feet per minute. 
2. 10E specifications support both 10K and 10KH compatibility. 
3. IE specifications support lOOK compatibility with VEE= -S.2V, TA = O°C to 7S°C. 

9-28 

VEE 

-5.2V ± 5% 

-4.5V ± 0.3V 
-5.2V ± 5% 

Max. Units 

-840 mV 

-810 mV 

-735 mV 

-880 mV 

-1665 mV 

-1650 mV 

-1625 mV 

-1620 mV 

-840 mV 

-810 mV 

-720 mV 

-880 mV 

-1480 mV 

-1475 mV 

-1450 mV 

-1475 mV 

220 JlA 
170 

JlA 

-135 rnA 

-180 rnA 



CYIE494 
~ CYIOE494 
:ry-.. ~~ PRELIMINARY CYIOOE494 
~~~========================================================================: 

Capacitance[31 

Parameters Description 1YP· Max.!41 Units 

CIN Input Pin Capacitance 3 6 pF 

COUT Output Pin Capacitance 5 7 pF 
Notes: 

3. Tested initially and after any design or process changes that may affect these parameters. 

4. For all packages except Cerdip (D42), which has maximums of CIN = 8 pF, COUT = 9 pF. 

AC Test Loads and Waveforms [5,6,7,8,9,101 

GND 

Vcc 

INPUT DOUT 

VEE 

0.01 JJ.F~ -2.0V 
VEE 

Notes: 

S. ViL = ViL Min., \fH = V.H Max. on 10E version. 
6. VIL = -1.7V, Vm = -0.9Von lOOK version. 

7. RL = SO.n, C < S pF (7 ns grade) or < 30 pF (10, 12 us grade) 
(includes fixture and stray capacitance). 

Switching Characteristics Over the Operating Range 

C494·3 

ALL INPUT PULSES 
V1H 

rf Tf% V1L 
20% 

tr t f 

0494·4 

8. All coaxial cables should be SO.o. with equal lengths. The delay of the 
coaxial cables should be "nulled" out of the measurement. 

9. tr= tf= 0.7 us. 

10. All timing measurements are made from the SO% point of all 
waveforms. 

1E494-7 1E494-10 lOE494-12 

Parameters Description lOE494-7 lOE494-10 lOOE494-12 Units 
Min. Max. Min. Max. Min. Max. 

tAC Input to Output delay 5.0 5.0 5.0 ns 

tRC Chip Select Recovery 5.0 5.0 5.0 ns 

tAA Address Access Time 7.0 10.0 12.0 ns 

tww Write Pulse Width 5.0 6.0 8.0 ns 

tSD Data Set-Up to Write 1.0 2.0 2.0 ns 

tHD Data Hold to Write 1.0 2.0 2.0 ns 

tSA Address Set-Up/Write 1.0 2.0 2.0 ns 

tHA Address Hold/Write 1.0 2.0 2.0 ns 

tsc Chip Select Set-Up/Write 1.0 2.0 2.0 ns 

tHC Chip Select Hold/Write 1.0 2.0 2.0 ns 

tws Write Disable 5.0 5.0 5.0 ns 

tWR Write Recovery 8.0 12.0 14.0 ns 

tr Output Rise Time 0.35 1.5 0.35 2.5 0.75 2.5 ns 

tf Output FalJ Time 0.35 1.5 0.35 2.5 0.75 2.5 ns 
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~ CY1E494 
~ ~. 1"'VnD~ CY10E494 
~,~==:=:=:=:=:=:=~:=:=:=:=~==PR~E~L=I~M~JN=~~R~Y~~CY~1~O~OE~4~~ 
Switching Waveforms 

Read Mode 

Q 
tt~~ 

--------------~~~~. % 
tr 

ADDRESS ---------~.--------------------tAA-----------------------------------~-~-'--~----------________ r~~ _______________________________ ~---------

Q 

0494-5 

Write Mode 

-;;) ~ ~1t'50% 

ADDRESS 50%~ '~ ( 50%; ~ 

D 
.1 

50%) ( 50%~ 
,tHO 

tso )1r'50% 50%.) ~ 
14-- tHA -----

~tSA tww tHO 

Q 
tsc 

~~ i~ 
I4-tWS'" tWR 

0494-6 
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Pin Configurations 

Rectangular Cerpak 
Top View 

01 
02 
03 
04 
Ql 
Q2 

Vee 
VccA 

Q3 
Q4 
Ao 
Al 
A2 
A3 

Truth Table 
Input 

S W 

H X 

L L 

L L 

L H 

H = HIgh Voltage Level 
L = Low Voltage Level 
X = Don't Care 

D 

X 

H 

L 

X 

~ 
W 
NC 
A13 
A12 
Al1 
Al0 
VEE 
Ag 
As 
A7 
A6 
A5 
A4 

Output 

Q 

L 

L 

L 

DOUT 

SOJ 
Top View 

0 1 ~ 
02 W 
03 NC 

04 A13 
Q1 A12 
Q2 All 

VCC A10 
VCCA VEE 

Q3 Ag 
Q4 As 
Ao A7 
Al A6 
A2 A5 

A3 A4 

Mode 

Disabled 

Write "H" 

Write "I:' 

Read 
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PRELIMINARY 

CYIE494 
CYIOE494 

CYIOOE494 

PLCC 
Top View 

ddC'clcn~~ 

Q1 A13 
Q2 A12 

Vcc 1E494 Al1 
VCCA 10E494 

100E494 A10 
Q3 VEE 
Q4 A9 
Ao As 

_ N C'J .. 10 co ,.,.. 
«««< 

C494-7 



Ordering Information 

I/O lEE tAA Ordering Code 
Package Operating 

(mA) (ns) lYpe Range 

1E 180 7 CYIE494-7JC J64 Commercial 

CYIE494-7KC K74 

CYIE494-7DC D42 

10 CYIE494-10JC J64 

CYIE494-10KC K74 

CYIE494-10DC D42 

10K 180 7 CYI0E494-7JC J64 Commercial 

CYI0E494-7KC K74 

CYlOE494-7DC D42 

10 CYlOE494-10JC J64 

CYI0E494-lOKC K74 

CYI0E494-lODC D42 

135 12 CYI0E494L-I2JC J64 Commercial 

CYlOE494L-12KC K74 

CYI0E494L-12VC V21 

CYI0E494L-12DC D42 

lOOK 135 12 CYl00E494L-I2JC J64 Commercial 

CYl00E494L-12KC K74 

CYl00E494L-12VC V21 

CYl00E494L-12DC D42 

Document #: 38-A-OOOO9A 
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~11I-~-:1 .: ... 0= CYPRESS 

iF SEMICONDUCTOR 

Military Overview 
Features 
Success in any endeavor requires a high level of dedication to the 
task. Cypress Semiconductor has demonstrated its dedication 
through its corporate commitment to support the military mar­
ketplace. This commitment starts with product design. All prod­
ucts are designed on our state-of-the-art CMOS, BiCMOS, and 
Bipolar processes, and they must meet the full - 55 to + 125 de­
grees Celsius operational criteria for military use. The commit­
ment continues with the 1986 DESC certification of our auto­
mated U.S. facility in San Jose, California. The commitment 
shows in our dedication to meet and exceed the stringent quality 
and reliability requirements ofMIL-STD-883 and MIL-M-3851O. 
It shows in Cypress's participation in each of the military process­
ing programs: MIL-STD-883C compliant, SMD (Standardized 
Military Drawing) and JAN. Finally, our commitment shows in 
our leadership position in special packages for military use. 

Product Design 
Every Cypress product is designed to meet or exceed the full tem­
perature and functional requirements of military product. This 
means that Cypress builds military product as a matter of course, 
rather than as an accidental benefit of favorable test yield. De­
signs are being carried out on our industry-leading 0.8 micron 
CMOS, BiCMOS, and Bipolar processes. Cypress is able to offer 
a family of products that are industry leaders in density, lowoper­
ating and standby current, and high speed. In addition, our tech­
nology results in products with very small manufacturable die 
sizes that will fit into the LeCs and flatpacks so often used in mili­
tary programs. 

DESC-Certified Facility 
On May 8, 1986, the Cypress facility at 3901 North First Street in 
San Jose, California was certified by DESC for the production of 
JAN Class B CMOS Microcircuits. This certification not only al­
lows Cypress to qualify product for JAN use, but also assures our 
customers that our San Jose Facility has the necessarydocumenta­
tion and procedures to manufacture product to the most stringent 
of quality and reliability requirements. Our wafer fabrication faci­
lities are Class 10 (San Jose) and Class 1 (Round Rock, TX) man­
ufacturing environments and our assembly facility is also a clean 
room. In addition, our highly automated assembly facility is lo­
cated entirely in the U.S.A. and is capable of handling virtually 
any hermetic package configuration. 

Data Sheet Documentation 
Every Cypress final data sheet is a corporate document with a revi­
sion history. The document number and revision appears on each 
final data sheet. Cypress maintains a listing of all data sheet docu­
mentation and a copy is available to customers upon request. This 
gives a customer the ability to verify the current status of any data 
sheet and it also gives that customer the ability to obtain updated 
specifications as required. 

Every final data sheet also contains detailed Group A subgroup 
testing information. Each of the specified parameters that are 

tested at Group A are listed in a table at the end of each final data 
sheet, with a notation as to which specific Group A test subgroups 
apply. 

Assembly Traceability Code@> 
Cypress Semiconductor marks an assembly traceability code on 
every military package that is large enough to contain the code. 
The ATC automatically provides traceability for that product to 
the individual wafer lot. This unique code provides Cypress with 
the ability to determine which operators and equipment were 
used in the manufacture of that product from start to finish. 

Quality and Reliability 
MIL-STD-883 and MIL-M-3851O spell out the toughest of quality 
and reliability standards for military products. Cypress products 
meet all of these requirements and more. Our in-house quality 
and reliability programs are being updated regularly with tighter 
and tighter objectives. Please refer to the chapter on Quality, Reli­
ability, and Process Flows for further details. 

Military Product Offerings 
Cypress offers three different levels of processing for military 
product. 

First, all Cypress products are available with processing in full 
compliance with MIL-STD-883, Revision C. 

Second, selected products are available to the SMD (Standardized 
Military Drawing) program administered by DESC. These prod­
ucts are not only fully MIL-STD-883C compliant but they are also 
screened to the electrical requirements of the applicable military 
drawing. 

Third, selected products are available as JAN devices. These prod­
ucts are processed in full accordance with MIL-M-3851O and they 
are screened to the electrical requirements of the applicable JAN 
slash sheet. 

Product Packaging 
All packages for military product are hermetic. A look at the pack­
age appendix in the back of this data book will give the reader an 
appreciation of the variety of packages offered. Included are 
CERDIPs, windowed CERDIPs, leadless chip carriers (LeCs), 
leadless chip carriers with windows for reprogrammable products, 
CERPAK, windowed CERPAK, quad CERPAK, windowed quad 
CERPAK, bottom-brazed flatpacks, and pin grid arrays. As indi­
cated above, all of these packages are assembled in the U.S. in our 
highly automated San Jose plant. 

Summary 
Cypress Semiconductor is committed to the support of the mili­
tary marketplace. Our commitment is demonstrated by our prod­
uct designs, our DESC-certified facility, our documentation and 
traceability, our quality and reliability programs, our support of 
all levels of military processing and by our leadership in special 
packaging. 

Assembly 'fraceability Code is a trademark of Cypress Semiconductor Corporation. 
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Military Product Selector Guide 

Static RAMs 
Size Organization Pins Part Number JAN/SMD Speed (ns) IcC/ISB/lcCDR 883 

(DIP) Number (mA@ns) Availability 

64 16 x 4 - Inverting 16 CY7C189 tAA = 25 70@25 Now 
64 16x4-Non-Inverting 16 CY7CJ.90 5962-89694 tAA= 25 70@25 Now 
64 16 x 4 - Inverting 16 CY27S03/A tAA = 25,35 100@35 Now 
64 16x4-Non-Inverting 16 CY27S07/A tAA = 25,35 100@25 Now 
64 16 x 4 - InvertinglLow Power 16 CY27LS03 tAA = 65 38@65 Now 
1K 256x4-10Kl10KHECL 24 CYI0E422L tAA = 5,7 150@517 Now 
lK 256x4 22 CY7C122 5962-88594 tAA = 25,35 90@25 Now 
1K 256x4 24S CY7C123 tAA = 10,12,15 150@15 Now 
lK 256x4 22 CY9122/91L22 5962-88594 tAA = 35,45 90@45 Now 
lK 256x4 22 CY93422A/93L422A tAA = 45,55,60,75 90@55 Now 
4K 4Kx1-CSPowerDown 18 CY7C147 M38510/289 tAA = 35,45 1101l0@35 Now 
4K 4Kx1-CSPowerDown 18 CY2147 M38510/289 tAA = 45,55 140/25@45 Now 
4K 4Kx1-CSPowerDown 18 CY7C147 5962-88587 tAA = 35,45 1l0/10@35 Now 
4K 4Kx1-CSPowerDown 18 CY2147 5962-88587 tAA = 45,55 140/25@45 Now 
4K 1Kx4-10Kl10KHECL 24 CY10E474L tAA = 5,7 190@517 Now 
4K lKx4-CSPowerDown 18 CY7C148 M38510/289 tAA = 35,45 1l01l0@35 Now 
4K lKx4-CS Power Down 18 CY2148 M38510/289 tAA = 45,55 140/25@45 Now 
4K 1Kx4 18 CY7C149 tAA = 35,45 1l0@35 Now 
4K 1Kx4 18 CY2149 tAA = 45,55 140@45 Now 
4K lKx4-SeparateI/0 24S CY7C150 5962-88588 tAA = 12,15,25,35 100@15 Now 
8K 1Kx8-DualPort 48 CY7C130/31 5962-86875 tAA = 35,45,55 120/40@45 Now 
8K 1Kx8-Dual Port Slave 48 CY7C140/41 5962-86875 tAA = 35,45,55 120/40@45 Now 
16K 2Kx8 -CS Power Down 24S CY7C128A 5962-89690 tAA = 20,25 125@20 Now 
16K 2Kx8 -CS Power Down 24 CY611 6A17A 5962-89690 tAA = 20,25 125@20 Now 
16K 2Kx8-CSPowerDown 24S CY7C128 84036 tAA = 45,55 100/20@55 Now 
16K 2Kx8-CS Power Down 24S CY7C128A 84036 tAA = 20,25,35 125/40@25 Now 
16K 2Kx8-CSPowerDown 24 CY611617 84036 tAA = 45,55 130/20@45 Now 
16K 16Kx 1-CS Power Down 20 CY7C167 84132 tAA = 35,45 50/20@45 Now 
16K 16Kxl-CSPowerDown 20 CY7C167A 84132 tAA = 20,25,35 70/20@25 Now 
16K 4Kx4-CSPowerDown 20 CY7C168 5962-86705 tAA = 35,45 70/20@45 Now 
16K 4Kx4-CS Power Down 20 CY7C168A 5962-86705 tAA = 20,25,35 100/20@25 Now 
16K 4Kx4 20 CY7C169 tAA = 40 70@40 Now 
16K 4Kx4 20 CY7C169A tAA = 20,25,35 100/20@35 Now 
16K 4Kx4-0utputEnable 22S CY7C170 tAA = 45 120@45 Now 
16K 4Kx4-0utputEnable 22S CY7C170A tAA = 20,25,35 120@25 Now 
16K 4Kx4-Separate 110, T-write 24S CY7CI71 tAA = 45 70@45 Now 
16K 4Kx4-Separate 110 24S CY7CI72 tAA = 45 70@45 Now 
16K 4Kx4-Separatell0 24S CY7CI71A/2A tAA = 20,25,35 100/20@25 Now 
16K 2Kx8-DualPort 48 CY7C132/36 tAA = 35,45,55 170/65@35 Now 
16K 2Kx 8 - Dual Port Slave 48 CY7C142/46 tAA = 35,45,55 120/40@45 Now 
64K 8Kx8-CS Power Down 28S CY7C185A 5962-89691 tAA = 20,25 125@20 Now 
64K 8Kx8-CSPowerDown 28S CY7C185A 5962-85525 tAA = 35,45,55 100/201l@45 Now 
64K 8Kx8-CSPowerDown 28S CY7B185 tAA = 15 145/50@15 Now 
64K 8Kx 8 -CS Power Down 28 CY7C186A 5962-89691 tAA = 20,25 125@20 Now 
64K 8Kx8-CSPowerDown 28 CY7C186A 5962-85525 tAA = 35,45,55 100/20/1 @ 45 Now 
64K 8Kx 8 - CS Power Down 28 CY7B186 tAA = 15 145/50@15 Now 
64K 16Kx4-CSPowerDown 22S CY7C164A 5962-89692 tAA = 20,25 90@20 Now 
64K 16Kx4-CS Power Down 22S CY7C164A 5962-86859 tAA = 35,45 70/20/1@35 Now 
64K 16Kx4 -CS Power Down 22S CY7B164 tAA= 15 135/50@15 Now 
64K 16Kx4-CS Power Down 22S CY7C166A 5962-89892 tAA = 20,25 90@20 Now 
64K 16Kx4-0utputEnable 24S CY7C166A 5962-86859 tAA = 35,45 70/201l@35 Now 
64K 16Kx4-0utputEnable 24S CY7B166 tAA = 15 135/50@15 Now 
64K 16Kx4-Separate 110, T-write 28S CY7C161A tAA = 20,25,35,45 70/20/1@35 Now 
64K 16Kx4-Separatell0 28S CY7C162A 5962-89712 tAA = 20,25,35,45 70/20/1@35 Now 
64K 16Kx4-Separatell0 28S CY7B16112 tAA = 15 135/50@15 2Q90 
64K 64Kx 1-CS Power Down 22S CY7C187A 5962-86015 tAA = 20,25,35,45 70/20/1@35 Now 
256K 16Kx16-CacheRAM 44 CY7C157 tAA = 24,33 300@24 Now 
256K 32Kx8-CSPowerDown 28 CY7C198 5962-88662 tAA = 35,45,55 160/20@35 Now 
256K 32Kx8 -CS Power Down 28S CY7C199 5962-88662 tAA = 35,45,55 160/20@35 Now 
256K 64Kx4-CSPowerDown 24S CY7C194 5962-88681 tAA = 35,45 130/20@35 Now 
256K 64Kx4-CSPD +OE/CE2 28S CY7C196 tAA = 35,45 130/20@35 Now 
256K 64Kx4-SeparateI/0,T-write 28S CY7C191 tAA = 35,45 130/20@35 Now 
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Military Product Selector Guide 

Static RAMs (continued) 

Size Organization Pins Part Number JAN/SMD Speed (ns) Icc/IsB/IcCDR 883 
(DIP) Number (rnA@ns) Availability 

256K 64Kx4-SeparateI/0 28S CY7Cl92 tAA = 35,45 130/20@35 Now 
256K 256Kx 1-CS Power Down 24S CY7C197 5962-88725 tAA = 35,45 1l0120@35 Now 

PROMs 

Size Organization Pins Part Number JAN/SMD Speed (ns) Icc/IsB 883 
Number1) (mA@ns) Availability 

4K 512x8-Registered 24S CY7C225 5962-88518(0) twco = 30/15,35120,40125 120@30115 Now 
8K 1Kx 8 - Registered 24S CY7C235 5962-88636(0) tWCD = 30115,40/20 120@30115 Now 
8K 1Kx8 24S CY7C281 5962-87651(0) tAA = 45 120@45 Now 
8K 1Kx8 24 CY7C282 5962-87651(0) tAA = 45 120@45 Now 
16K 2Kx8 - Registered 24S CY7C245 5962-87529(W) tWCD = 35115,45/25 120@35/15 Now 
16K 2Kx 8 - Registered 24S CY7C245A 5962-89815(W) tSA = 25115,35/20 120@25115 Now 
16K 2Kx8-Registered 24S CY7C245A 5962-88735(0) twcD = 25115,35/20 120@25/15 Now 
16K 2Kx8 24S CY7C291 5962-87650(W) tAA = 35,50 120@35 Now 
16K 2Kx8 24S CY7C291A 5962-88734(0) tAA = 25,30,35,50 120@30 Now 
16K 2Kx 8 - CS Power Down 24S CY7C293A 5962-88680(W) tAA = 25,30,35,50 120/30@35 Now 
16K 2Kx8 24 CY7C292 tAA = 50 120@50 Now 
16K 2Kx8 24 CY7C292A 5962-88734(0) tAA = 25,30,35,50 120@30 Now 
64K 8Kx 8 - CS Power Down 24S CY7C261 5962-87515(W) tAA = 45,55 120/30@45 Now 
64K 8Kx8 24S CY7C263 tAA = 45,55 120@45 Now 
64K 8Kx8 24 CY7C264 tAA = 45,55 120@45 Now 
64K 8Kx 8 - Registered 28S CY7C265 tWCD = 50/25,60/25 120@50/25 Now 
64K 8Kx8-EPROMPinout 28 CY7C266 tAA = 55 90 Now 
64K 8K x 8 - RegisteredlDiagnostic 28S CY7C269 tSNcD = 50/25,60/25 100@60/25 Now 
64K 8Kx 8 - RegisteredlDiagnostic 32 CY7C268 tWCD = 50/25,60/25 100@60/25 Now 
128K 16Kx8-CSPowerDown 28S CY7C251 5962-89537(W) tAA = 55,65 120/35@55 Now 
128K 16Kx8 28 CY7C254 5962-89538(W) tAA = 55,65 120@55 Now 
256K 32Kx8-CSPowerDown 28S CY7C271 tAA = 45,55 130/40@55 Now 
256K 32Kx8-EPROMPinout 28 CY7C274 tAA = 45,55 130/40@55 Now 
256K 32Kx8-Registered 28S CY7C277 twcD = 40/20,50/25 130/40@55 Now 
256K 32K x8 - Latched 28S CY7C279 tAA = 45,55 130/40@55 Now 
512K 64Kx8-Fast Column Access 28S CY7C285 tAAIFCA = 65125 200@65 2Q90 
512K 64Kx8-EPROMPinout 28 CY7C286 tAA = 70 150@70 2Q90 
512K 64Kx8-Registered 28S CY7C287 tWCD = 65/20 150@65 2Q90 
512K 64Kx8 - FCAlReg or Latched 32S CY7C289 tAAIFCA = 65/25 200@65 2Q90 

PLDs 

Organization Pins Part Number JAN/SMD Speed (ns/MHz) Icc 883 
Number1) (rnA@ns/Mllz) Availability 

PALC20 16L8,16R8,16R6,16R4 20 PALC16XX 5962-88678(W) tpD = 20,30,40 70@20 Now 
PALC20 16L8,16R8,16R6,16R4 20 PALC16XX 5962-88713(0) tpD = 20,30,40 70@20 Now 
PLD20 18G8-Generic 20 PLDC18G8 tpD/S/CD = 15115/20 110 2Q90 
PLDC24 22V10-Macrocell 24S PALC22VlO 5962-87539(W) tpD/S/CD = 20117/15 100@25 Now 
PLDC24 22V10 - MacrocelJ 24S PALC22VlO 5962-88670(0) tpDISlCD = 20117115 100@25 Now 
PLDC24 22V10 - Macrocell 24S PALC22VlO M385 10/507 tpDISlCD = 25118115 120@25 2Q90 
PLDC24 20GI0-Generic 24S PLDC20GlO 5962-88637(0) tpD/S/CD = 20/17115 80@30 Now 
PLDC24 20RA10-Asynchronous 24S PLD20RAlO tpD/SUlCD = 25115/25 100@25 Now 
ECL 16P8-10KHECL 24S CYlOE301 tpD = 5 -240@5 Now 
ECL 16P4-10KHECL 24S CYlOE302 tpD = 4 -220@4 Now 
PLDC28 7C330-State Machine 28S CY7C330 5962-89546(W) 50,40,28MHz 180@40MHz Now 
PLDC28 7C331-Asynchronous 28S CY7C331 5962-89855(0) tpDISlCD = 30125/30 200@20MHz Now 
PLDC28 7C332-Combinatorial 28S CY7C332 tlCDIIS/IH = 251517 200@24MHz Now 
MAX28 7C344 - 32 Macrocell 28S CY7C344 tpD/S/CD = 25115115 TBD 3090 
MAX40 7C343 -64 Macrocell 40/44 CY7C343 tPD/S/CO = 35125120 TBD 4Q90 
MAX40 7C345 -128 Macrocell 40/44 CY7C345 tpD/S/CD = 35125/20 TBD 3Q90 
MAX68 7C342 -128 Macrocell 68 CY7C342 tpDISlCD = 35125120 TBD 3Q90 
PLDC28 7C361-State Machine 28S CY7C361 100,83,50 MHz 150@100MHz 3Q90 
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FIFOs 

Organization Pins Part Number JAN/SMD Speed Icc/IsB 883 
Number (mA@ns/MHz) Availability 

64 x4 -Cascadeable 16 CY3341 1.2, 2 MHz 60@2.0MHz Now 
64x4-Cascadeable 16 CY7C401 10,15,25 MHz 90@15MHz Now 
64 x4-Cascadeable/OE 16 CY7C403 5962-89523 10, 15,25 MHz 90@25MHz Now 
64 x5 -Cascadeable 18 CY7C402 10, 15,25MHz 90@15MHz Now 
64 x5 -Cascadeable/OE 18 CY7C404 5962-86846 10,15,25 MHz 90@25MHz Now 
64 x8 -Cascadeable/OE 28S CY7C408A 5962-89664 15,25MHz 120@25MHz Now 
64 x 9-Cascadeable 28S CY7C409A 5962-89661 15, 25 MHz 120@25MHz Now 
512x9-Cascadeable 28 CY7C420 5962-89863 tA = 30,40,65 ns 120/20@30 Now 
512x9-Cascadeable 28S CY7C421 5962-89863 tA = 30,40,65ns 120/20@30 Now 
1Kx9-Cascadeable 28 CY7C424 tA = 30,40,65 ns 120/20@30 Now 
1Kx9-Cascadeable 28S CY7C425 tA = 30,40,65ns 120/20@30 Now 
2Kx 9-Cascadeable 28 CY7C428 5962-88669 tA = 30,40,65ns 120/20@30 Now 
2Kx9-Cascadeable 28S CY7C429 5962-88669 tA = 30,40,65 ns 120/20@30 Now 
2Kx 9 - Bidirectional 28S CY7C439 tA = 40,65ns 120/20@40 2Q90 
4Kx9-Cascadeable 28 CY7C432 tA = 30,40,65 ns 160120@30 Now 
2Kx 9 -Cascadeable 28S CY7C433 tA = 30,40,65 ns 160/20@30 Now 

Logic 
Organization Pins Part Number JAN/SMD Speed (ns) Icc 883 

Number (mA@ns) Availability 

2901-4-BitSlice 40 CY7C901 5962-88535 tCLK = 27,32 90@27 Now 
2901-4-BitSlice 40 CY2901C 5962-88535 C 180@32 Now 
4x2901-16-BitSlice 64 CY7C9101 5962-89517 tCLK = 35,45 85@35 Now 
2909 - Sequencer 28 CY7C909 tCLK = 30,40 55@30 Now 
2911-Sequencer 20 CY7C911 tCLK = 30,40 55@30 Now 
2909 - Sequencer 28 CY2909A A 90@40 Now 
2911-Sequencer 20 CY2911A A 90@40 Now 
291O-Controller(17-Word Stack) 40 CY7C910 5962-87708 tCLK = 46,51,99 90@46 Now 
2910 - Controller (9-Word Stack) 40 CY2910A 5962-87708 A 170@51 Now 
16-Bit Microprogrammed ALU 52 CY7C9116 5962-88612 40,65,79 166@10MHz Now 
16-Bit Microprogrammed ALU 68 CY7C9117 40,65,79 166@10MHz Now 
16 x 16 Multiplier 64 CY7C516 5962-86873 tMC = 42,55,75 1l0@10MHz Now 
16x 16 Multiplier 64 CY7C517 5962-87686 tMC = 42,55,75 1l0@10MHz Now 
16 x 16 Multiplier/Accumulator 64 CY7C510 5962-88733 tMc = 55,65,75 1l0@10MHz Now 

RIse 
DesCription Pins Part Number Speed (ns) Icc 883 

(mA@MHz) Availability 

IV SPARC 32-BitInteger Unit 207 CY7C601 tcYe = 33,25 MHz TBD Now 
FPU Floating-Point Unit 144 CY7C602 tcYe = 33,25 MHz TBD 2H90 
CMU Cache-Controlled Memory 244 CY7C604 tcYe = 33,25 MHz TBD IH90 

Management Unit 
CMU-MP Cache Controller and Multiprocessing 244 CY7C605 tcYe = 33, 25 MHz TBD 2H90 

Memory Management Unit 
CRAM SPARCCache RAM 52 CY7C157 tAA = 33,24 TBD 2H90 
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Modules 

Size Organization Pins Part Number Packages Speed (ns) Icc 883 
(mA@nl) Availability 

256K 64Kx4SRAM(JEDEC) 24 CYM1220 HD08 tAA = 12,15,20 375@12 Now 
256K 32Kx 8 SRAM (JEDEC) 28 CYM1400 HD09 tAA = 12,15,20 425@12 Now 
256K 16Kx16SRAM(JEDEC) 40 CYM1610 HD01 tts: = 15,20,25,35, 550@15; Now 

4 ,50 330@25 
256K 16Kx16SRAM 36 CYM1611 HV01 t~ = 15,20,25,30, 550@15; Now 

3 ,45 330@25 

512K 16Kx32SRAM 88 CYM1822 HV02 t~ = 15,20,25,30, 960@15; Now 
3 ,45 720@25 

1M 256Kx 4 SRAM (JEDEC) 28 CYM1240 HD07 tAA = 35,45 480@35 Now 
1M 128Kx 8 SRAM (JEDEC) 32 CYM1420 HD04 tAA = 45,55 210@45 Now 
1M 64Kx 16 SRAM (JEDEC) 40 CYM1620 HD03 tAA = 45,55 340@45 Now 
1M 64Kx16SRAM 40 CYM1621 HD02 tAA = 25,30,35,45 1250@25 Now 
1M 64Kx16SRAM 40 CYM1622 HV03 tAA = 25,35,45 400@25 Now 
2M 64Kx32SRAM 60 CYM1830 HD06 tAA = 35,45,55 880@35 Now 
4M 256Kx 16 SRAM 48 CYM1641 HOOS tAA = 35,45,55 1800@35 Now 

Notes: 

The Cypress facility at 3901 North First Street in San Jose, CA is OESC-certified for JAN class B production. 

All of the above products are available with processing to MIL-STD-883C at a minimum. Many of these products are also available either to 
SMOs (Standardized Military Drawings) or to JAN slash sheets. 

The speed and power specifications listed above cover the full military temperature range. All power supplies are Vee = 5V ± 10%. 

Modules are available with MIL-STD-883C components. These modules are assembled and screened to the proposed JEDEC military process­
ing standard for modules. 

1. (W) = Windowed Package 
(0) = Opaque Package 
HO = Hermetic DIP Module 

2. lOOK ECL devices are available only to extended temperature range. 

228 stands for 22-pin 300-mil DIP. 
248 stands for 24-pin 300-mil DIP. 
288 stands for 28-pin 300-mil DIP. 
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Cypress Semiconductor fully supports the DESC standardized 
Military Drawing Program for devices that are compliant to the 
Class B requirements of MIL-STD-883. 

Military Ordering Information 

listed below are the SMDs for which Cypress is an approved 
source of supply. Please contact your local Cypress representa­
tive for the latest SMD update. 

DESC SMD (Standardized Military Drawing) Approvals[l) 
Package[3] 

SMDNumber 
Cypress[2] 

Description 'JYpe Product 
Part Number Description 

84036 09JX CY6116-45DMB 24.6 DIP D12 2Kx8SRAM 
84036 09KX CY7C128-45KMB 24CP K73 2Kx8SRAM 
84036 09LX CY7C128-45DMB 24.3 DIP D14 2Kx8SRAM 
84036 09XX CY6117-45LMB 32 R LCC L55 2Kx8SRAM 
84036 09YX CY7C128-45LMB 24 RLCC L53 2Kx8SRAM 
84036 093X CY6116-45LMB 28S LCC L64 2Kx8SRAM 
84036 11JX CY6116-55DMB 24.6 DIP D12 2Kx8SRAM 
84036 11KX CY7C128-55KMB 24CP K73 2Kx8SRAM 
84036 11 LX CY7C128-55DMB 24.3 DIP D14 2Kx8SRAM 
84036 11XX CY6117-55LMB 32 R LCC L55 2Kx8SRAM 
84036 11YX CY7C128-55LMB 24 R LCC D14 2Kx 8 SRAM 
84036 113X CY6116-55LMB 28 S LCC L64 2Kx8SRAM 
84036 14JX CY6116A-35DMB 24.6 DIP D12 2Kx8SRAM 
84036 14KX CY7C128A-35KMB 24CP K73 2Kx8SRAM 
84036 14LX CY7CI28A-35DMB 24.3 DIP D14 2Kx8SRAM 
84036 14XX CY6117A-35LMB 32 R LCC L55 2Kx8SRAM 
84036 14YX CY7CI28A-35LMB 24 RLCC L53 2Kx8SRAM 
84036 143X CY6116A-35LMB 28 S LCC L64 2Kx8SRAM 
84132 02RX CY7CI67-45DMB 20.3 DIP D6 16Kx 1 SRAM 
84132 02SX CY7C167-45KMB 20CP K71 16Kx 1 SRAM 
84132 02YX CY7C167-45LMB 20 R LCC L51 16Kx 1 SRAM 
84132 05RX CY7C167-35DMB 20.3 DIP D6 16Kx 1 SRAM 
84132 05SX CY7C167-35KMB 20CP K71 16Kx 1 SRAM 
84132 05YX CY7C167-35LMB 20R LCC L51 16Kx 1 SRAM 

5962-85525 05TX CY7C185A-55KMB 28CP K74 8Kx8 SRAM 
5962-85525 05UX CY7CI85A-55LMB 28 R TLCC L54 8Kx8SRAM 
5962-85525 05XX CY7CI86A-55DMB 28.6 DIP D16 8Kx8 SRAM 
5962-85525 05ZX CY7CI85A-55DMB 28.3 DIP D22 8Kx8 SRAM 
5962-85525 06TX CY7C185A-45KMB 28CP K74 8Kx8SRAM 
5962-85525 06UX CY7CI85A-45LMB 28 R TLCC L54 8Kx8SRAM 
5962-85525 06XX CY7CI86A-45DMB 28.6 DIP D16 8Kx8SRAM 
5962-85525 06ZX CY7C185A-45DMB 28.3 DIP D22 8Kx8SRAM 
5962-85525 07TX CY7C185A-35KMB 28CP K74 8Kx8SRAM 
5962-85525 07UX CY7C185A-35LMB 28 R TLCC L54 8Kx8 SRAM 
5962-85525 07XX CY7C186A-35DMB 28.6 DIP D16 8Kx8 SRAM 
5962-85525 07ZX CY7C185A-35DMB 28.3 DIP D22 8Kx8 SRAM 
5962-86015 01YX CY7C187 A-35DMB 22.3 DIP D10 64Kx 1 SRAM 
5962-86015 01ZX CY7C187 A-35LMB 22 R LCC L52 64Kx 1 SRAM 
5962-86015 02YX CY7C187 AL-35DMB 22.3 DIP D10 64Kx 1 SRAM 
5962-86015 02ZX CY7C187 AL-35LMB 22 R LCC L52 64Kx 1 SRAM 
5962-86015 03YX CY7C187 A-45DMB 22.3 DIP D10 64Kx 1 SRAM 
5962-86015 03ZX CY7C187 A-45LMB 22 R LCC L52 64Kxl SRAM 
5962-86015 04YX CY7C187AL-45DMB 22.3 DIP D10 64Kx 1 SRAM 
5962-86015 04ZX CY7C187AL-45LMB 22 R LCC L52 64Kx 1 SRAM 
5962-86705 12RX CY7C168-35DMB 20.3 DIP D6 4Kx4 SRAM 
5962-86705 12XX CY7C168-35LMB 20R LCC L51 4Kx4SRAM 
5962-86846 01VX CY7C404-10DMB 18.3 DIP D4 64x5 FIFO 
5962-86846 012X CY7C404-10LMB 20S LCC L61 64 x5 FIFO 
5962-86846 01XX CY7C404-10KMB 18CP K70 64 x5 FIFO 
5962-86846 02VX CY7C404-15DMB 18.3 DIP D4 64 x5 FIFO 
5962-86846 022X CY7C404-15LMB 20 S LCC L61 64 x 5 FIFO 
5962-86846 02XX CY7C404-15KMB 18CP K70 64 x5 FIFO 
5962-86846 03VX CY7C404-25DMB 18.3 DIP D4 64 x5 FIFO 
5962-86846 032X CY7C404-25LMB 20 S LCC L61 64 x 5 FIFO 
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DESC SMD (Standardized Military Drawing) Approvals!!) (continued) 
Package[J) 

SMDNumber 
Cypress(2) 

Description 'JYpe 
Product 

Part Number Description 

5962-86846 03XX CY7C404-25KMB 18 CP K70 64 x5 FIFO 
5962-86859 15KX CY7C166AL-45KMB 24CP K73 16K x 4 SRAM W/OE 
5962-86859 15LX CY7C166AL-45DMB 24.3 DIP 014 16Kx 4 SRAM W/OE 
5962-86859 15UX CY7C166AL-45LMB 28 R LCC L54 16K x 4 SRAM W IOE 
5962-86859 15XX CY7CI66AL-45LMB 28 R 1LCC L54 16K x 4 SRAM W/OE 
5962-86859 16KX CY7C166A-45KMB 24CP K73 16K x 4 SRAM W IOE 
5962-86859 16LX CY7C166A-45DMB 24.3 DIP D14 16K x 4 SRAM W/OE 
5962-86859 16UX CY7C166A-45LMB 28 R LCC L54 16K x 4 SRAM W/OE 
5962-86859 16XX CY7C166A-45LMB 28 R 1LCC L54 16K x 4 SRAM W/OE 
5962-86859 17KX CY7C166AL-35KMB 24CP K73 16K x 4 SRAM W/OE 
5962-86859 17LX CY7CI66AL-35DMB 24.3 DIP D14 16K x 4 SRAM W IOE 
5962-86859 17UX CY7CI66AL-35LMB 28 R LCC L54 16K x 4 SRAM W/OE 
5962-86859 17XX CY7C166AL-35LMB 28 R 1LCC L54 16K x 4 SRAM W/OE 
5962-86859 18KX CY7C166A-35KMB 24CP K73 16Kx4 SRAM W/OE 
5962-86859 18LX CY7CI66A-35DMB 24.3 DIP 014 16K x 4 SRAM W/OE 
5962-86859 18UX CY7CI66A-35LMB 28 R LCC L54 16K x 4 SRAM W/OE 
5962-86859 18XX CY7CI66A-35LMB 28 R 1LCC L54 16K x 4 SRAM W IOE 
5962-86859 21KX CY7C164AL-45KMB 24 CP K73 16Kx4SRAM 
5962-86859 21YX CY7CI64AL-45DMB 22.3 DIP 010 16Kx4 SRAM 
5962-86859 21ZX CY7CI64AL-45LMB 22 R LCC L52 16Kx4 SRAM 
5962-86859 22KX CY7C164A-45KMB 24 CP K73 16Kx4 SRAM 
5962-86859 22YX CY7C164A-45DMB 22.3 DIP 010 16Kx4 SRAM 
5962-86859 22ZX CY7CI64A-45LMB 22 R LCC L52 16Kx4 SRAM 
5962-86859 23KX CY7C164AL-35KMB 24 CP K73 16Kx4 SRAM 
5962-86859 23YX CY7C164AL-35DMB 22.3 DIP DI0 16Kx4 SRAM 
5962-86859 23ZX CY7CI64AL-35LMB 22R LCC L52 16Kx4 SRAM 
5962-86859 24KX CY7C164A-35KMB 24 CP K73 16Kx4 SRAM 
5962-86859 24YX CY7CI64A-35DMB 22.3 DIP 010 16Kx4 SRAM 
5962-86859 24ZX CY7CI64A-35LMB 22R LCC L52 16Kx4 SRAM 
5962-86873 01XX CY7C516-42DMB 64 DIP D30 16 x 16 Multiplier 
5962-86873 01YX CY7C516-42LMB 68 S LCC L81 16 x 16 Multiplier 
5962-86873 01ZX CY7C516-42GMB 68PGA G68 16 x 16 Multiplier 
5962-86873 01UX CY7C516-42FMB 64 QFP F90 16 x 16 Multiplier 
5962-86873 02XX CY7C516-55DMB 64 DIP D30 16 x 16 Multiplier 
5962-86873 02YX CY7C516-55LMB 68 S LCC L81 16 x 16 Multiplier 
5962-86873 02ZX CY7C516-55GMB 68PGA G68 16 x 16 Multiplier 
5962-86873 02UX CY7C516-55FMB 64QFP F90 16 x 16 Multiplier 
5962-86873 03XX CY7C516-75DMB 64 DIP D30 16 x 16 Multiplier 
5962-86873 03YX CY7C516-75LMB 68 S LCC L81 16 x 16 Multiplier 
5962-86873 03ZX CY7C516-75GMB 68PGA G68 16 x 16 Multiplier 
5962-86873 03UX CY7C516-75FMB 64QFP F90 16 x 16 Multiplier 
5962-86875 03XX CY7C130-55DMB 48.6 DIP D26 lK x 8 Dual-Port SRAM 
5962-86875 03YX CY7C130-55LMB 48 LCC L68 1K x 8 Dual-Port SRAM 
5962-86875 03ZX CY7C131-55LMB 52 LCC L69 1K x 8 Dual-Port SRAM 
5962-86875 04XX CY7C130-45DMB 48.6 DIP D26 1K x 8 Dual-Port SRAM 
5962-86875 04YX CY7C130-45LMB 48LCC L68 lK x 8 Dual-Port SRAM 
5962-86875 04ZX CY7C131-45LMB 52LCC L69 1K x 8 Dual-Port SRAM 
5962-86875 llXX CY7C140-55DMB 48.6 DIP D26 1K x 8 Dual-Port SRAM 
5962-86875 llYX CY7C140-55LMB 48LCC L68 lK x 8 Dual-Port SRAM 
5962-86875 llZX CY7C141-55LMB 52LCC L69 lK x 8 Dual-Port SRAM 
5962-86875 12XX CY7C140-45DMB 48.6 DIP D26 1K x 8 Dual-Port SRAM 
5962-86875 12YX CY7C140-45LMB 48LCC L68 1K x 8 Dual-Port SRAM 
5962-86875 12ZX CY7C141-45LMB 52LCC L69 1K x 8 Dual-Port SRAM 
5962-86875 17XX CY7C130-35DMB 48.6 DIP D26 1K x 8 Dual-Port SRAM 
5962-86875 17YX CY7C130-35LMB 48LCC L68 1K x 8 Dual-Port SRAM 
5962-86875 17ZX CY7C131-35LMB 52LCC L69 1Kx 8 Dual-Port SRAM 
5962-86875 18XX CY7C140-35DMB 48.6 DIP D26 1K x 8 Dual-Port SRAM 
5962-86875 18YX CY7C140-35LMB 48LCC L68 1K x 8 Dual-Port SRAM 
5962-86875 18ZX CY7C141-35LMB 52LCC L69 lK x 8 Dual-Port SRAM 
5962-87515 05KX CY7C261-45TMB 24 CP 173 8K X 8 UV EPROM 
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DESC SMD (Standardized Military Drawing) Approvals[l] (continued) 
Package(3) 

SMDNumber 
Cypress(2) 

Description 'JYpe Product 
Part Number Description 

5962-87515 05LX CY7C261-45WMB 24.3 DIP W14 8K X 8 UV EPROM 
5962-87515 053X CY7C261-45QMB 28 S LCC 064 8K X 8 UV EPROM 
5962-87515 06KX CY7C261-55TMB 24CP 173 8K X 8 UV EPROM 
5962-87515 06LX CY7C261-55WMB 24.3 DIP W14 8K X 8 UV EPROM 
5962-87515 063X CY7C261-55QMB 28 S LCC 064 8K X 8 UV EPROM 
5962-87529 01KX CY7C245-45TMB 24CP 173 2K x 8 Registered UV PROM 
5962-87529 01LX CY7C245-45WMB 24.3 DIP W14 2K x 8 Registered UV PROM 
5962-87529 013X CY7C245-45QMB 28 S LCC 064 2K x 8 Registered UV PROM 
5962-87529 02KX CY7C245-35TMB 24CP 173 2K x 8 Registered UV PROM 
5962-87529 02LX CY7C245-35WMB 24.3 DIP W14 2K x 8 Registered UV PROM 
5962-87529 023X CY7C245-35QMB 28 S LCC 064 2K x 8 Registered UV PROM 
5962-87539 01KX PALC22VI0-25TMB 24CP 173 24-Pin CMOS UV E PLD 
5962-87539 01LX PALC22VIO-25WMB 24.3 DIP W14 24-Pin CMOS UV E PLD 
5962-87539 013X PALC22V10-25QMB 28S LCC 064 24-Pin CMOS UV E PLO 
5962-87539 02KX PALC22V10-3OTMB 24CP 173 24-Pin CMOS UV E PLO 
5962-87539 02LX PALC22VI0-30WMB 24.3 DIP W14 24-Pin CMOS UV E PLO 
5962-87539 023X PALC22VIO-30QMB 28 S LCC 064 24-Pin CMOS UV E PLD 
5962-87539 03KX PALC22V10-4OTMB 24CP 173 24-Pin CMOS UV E PLD 
5962-87539 03LX PALC22VI0-40WMB 24.3 DIP W14 24-Pin CMOS UV E PLD 
5962-87539 033X PALC22VI0-4OQMB 28 S LCC 064 24-Pin CMOS UV E PLO 
5962-87650 OlKX CY7C291-5OTMB 24CP TI3 2K x 8 UV EPROM 
5962-87650 01LX CY7C291-50WMB 24.3 DIP W14 2K x 8 UV EPROM 
5962-87650 013X CY7C291-50QMB 28 S LCC Q64 2K x 8 UV EPROM 
5962-87650 03KX CY7C291-35TMB 24 CP TI3 2K x 8 UV EPROM 
5962-87650 03LX CY7C291-35WMB 24.3 DIP W14 2K x 8 UV EPROM 
5962-87650 033X CY7C291-35QMB 28 S LCC Q64 2K x 8 UV EPROM 
5962-87651 01JX CY7C282-45DMB 24.6 DIP 012 lKx8 PROM 
5962-87651 01KX CY7C281-45KMB 24CP K73 1Kx 8 PROM 
5962-87651 01LX CY7C281-45DMB 24.3 DIP 014 lKx8 PROM 
5962-87651 013X CY7C281-45LMB 28 S LCC L64 lKx 8 PROM 
5962-87686 01XX CY7C517-42DMB 64 DIP D30 16 x 16 Multiplier 
5962-87686 01YX CY7C517-42LMB 68 S LCC LSI 16 x 16 Multiplier 
5962-87686 01ZX CY7C517-42GMB 68PGA G68 16 x 16 Multiplier 
5962-87686 01UX CY7C517-42FMB 64QFP F90 16 x 16 Multiplier 
5962-87686 02XX CY7C517-55DMB 64 DIP 030 16 x 16 Multiplier 
5962-87686 02YX CY7C517-55LMB 68 S LCC LSI 16 x 16 Multiplier 
5962-87686 02ZX CY7C517-55GMB 68PGA G68 16 x 16 Multiplier 
5962-87686 02UX CY7C517-55FMB 64QFP F90 16 x 16 Multiplier 
5962-87686 03XX CY7C517-75DMB 64 DIP D30 16 x 16 Multiplier 
5962-87686 03YX CY7C517-75LMB 68 S LCC LSI 16 x 16 Multiplier 
5962-87686 03ZX CY7C517-75GMB 68PGA G68 16 x 16 Multiplier 
5962-87686 03UX CY7C517-75FMB 64QFP F90 16 x 16 Multiplier 
5962-87708 01QX CY2910ADMB 40.6 DIP D18 Microprogram Controller 
5962-87708 01UX CY2910ALMB 44LCC L67 Microprogram Controller 
5962-87708 04QX CY7C91O-5IDMB 40.6 DIP D18 Microprogram Controller 
5962-87708 04UX CY7C910-51LMB 44LCC L67 Microprogram Controller 
5962-87708 05QX CY7C910-46DMB 40.6 DIP 018 Microprogram Controller 
5962-87708 05UX CY7C910-46LMB 44LCC L67 Microprogram Controller 
5962-88518 01LX CY7C225-300MB 24.3 DIP 014 512 x 8 Registered PROM 
5962-88518 013X CY7C225-30LMB 28 S LCC L64 512 x 8 Registered PROM 
5962-88518 02LX CY7C225-35DMB 24.3 DIP D14 512 x 8 Registered PROM 
5962-88518 023X CY7C225-35LMB 28 S LCC L64 512 x 8 Registered PROM 
5962-88518 03LX CY7C225-40DMB 24.3 DIP 014 512 x 8 Registered PROM 
5962-88518 033X CY7C225-40LMB 28 S LCC L64 512 x 8 Registered PROM 
5962-88535 OlQX CY7C901-32DMB 40.6 DIP 018 4-Bit Slice 
5962-88535 01XX CY7C901-32LMB 44LCC L67 4-Bit Slice 
5962-88535 01YX CY7C901-32FMB 42FP F76 4-Bit Slice 
5962-88535 02QX CY7C901-27DMB 40.6 DIP 018 4-Bit Slice 
5962-88535 02XX CY7C901-27LMB 44 LCC L67 4-Bit Slice 
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Military Ordering Information 

DESC SMD (Standardized Military Drawing) Approvals!l) (continued) 
Package(3) 

SMDNumber 
Cypress(2) 

Description 'JYpe Product 
Part Number Description 

5962-88535 02YX CY7C901-27FMB 42FP F76 4-Bit Slice 
5962-88587 OlVX CY7C147-45DMB 18.3 DIP D4 4Kx 1 SRAM 
5962-88587 01XX CY7C147-45KMB 18 CP K70 4Kx 1 SRAM 
5962-88587 01YX CY7C147-45LMB 18 R LCC 1.50 4Kx 1 SRAM 
5962-88587 02VX CY7C147-35DMB 18.3 DIP D4 4Kx 1 SRAM 
5962-88587 02XX CY7C147-35KMB 18 CP K70 4Kx 1 SRAM 
5962-88587 02YX CY7C147-35LMB 18R LCC 1.50 4Kx 1 SRAM 
5962-88588 01KX CY7C150-35KMB 24CP K73 1K x 4 SRAM with Reset 
5962-88588 01LX CY7C150-35DMB 24.3 DIP 014 1K x 4 SRAM with Reset 
5962-88588 01XX CY7C150-35LMB 28 R LCC 1.54 1K x 4 SRAM with Reset 
5962-88588 02KX CY7C150-25KMB 24CP K73 1K x 4 SRAM with Reset 
5962-88588 02LX CY7C150-25DMB 24.3 DIP 014 1K x 4 SRAM with Reset 
5962-88588 02XX CY7C150-25LMB 28R LCC 1.54 1K x 4 SRAM with Reset 
5962-88588 03KX CY7C150-15KMB 24CP K73 lK x 4 SRAM with Reset 
5962-88588 03LX CY7C150-15DMB 24.3 DIP 014 lK x 4 SRAM with Reset 
5962-88588 03XX CY7C150-15LMB 28 R LCC 1.54 lK x 4 SRAM with Reset 
5962-88594 02WX CY7C122-35DMB 22.4 DIP D8 256 x4 SRAM 
5962-88594 02KX CY7C122-35KMB 24CP K73 256 x4 SRAM 
5962-88594 03WX CY7C122-25DMB 22.4 DIP D8 256 x4 SRAM 
5962-88594 03KX CY7C122-25KMB 24 CP K73 256 x4 SRAM 
5962-88612 01XX CY7C9116-99DMB 52.8 DIP D28 16-Bit Microprogrammed ALU 
5962-88612 OlYX CY7C9116-99FMB 64 FP F90 16-Bit Microprogrammed ALU 
5962-88612 01UX CY7C9116-99LMB 52S LCC L69 16-Bit Microprogrammed ALU 
5962-88612 02XX CY7C9116-75DMB 52.8 DIP D28 16-Bit Microprogrammed ALU 
5962-88612 02YX CY7C9116-75FMB 64 FP F90 16-Bit Microprogrammed ALU 
5962-88612 02UX CY7C9116-75LMB 52 S LCC L69 16-Bit Microprogrammed ALU 
5962-88612 03XX CY7C9116-65DMB 52.8 DIP D28 16-Bit Microprogrammed ALU 
5962-88612 03YX CY7C9116-65FMB 64 FP F90 16-Bit Microprogrammed ALU 
5962-88612 03UX CY7C9116-65LMB 52 S LCC L69 16-Bit Microprogrammed ALU 
5962-88612 04XX CY7C9116-40DMB 52.8 DIP D28 16-Bit Microprogrammed ALU 
5962-88612 04YX CY7C9l16-40FMB 64 FP F90 16-Bit Microprogrammed ALU 
5962-88612 04UX CY7C9116-40LMB 52 S LCC L69 16-Bit Microprogrammed ALU 
5962-88636 OlKX CY7C235-40KMB 24CP K73 lK x 8 Registered PROM 
5962-88636 01LX CY7C235-40DMB 24.3 DIP 014 lK x 8 Registered PROM 
5962-88636 013X CY7C235-40LMB 28 S LCC L64 lK x 8 Registered PROM 
5962-88636 02KX CY7C235-30KMB 24CP K73 lK x 8 Registered PROM 
5962-88636 02LX CY7C235-30DMB 24.3 DIP 014 lK x 8 Registered PROM 
5962-88636 023X CY7C235-30LMB 28 S LCC L64 lK x 8 Registered PROM 
5962-88637 01KX PLDC20G 10-40KMB 24 CP K73 Generic CMOS PLD 
5962-88637 01LX PLDC20G 1O-40DMB 24.3 DIP D14 Generic CMOS Pill 
5962-88637 013X PillC2OGI0-40LMB 28 S LCC L64 Generic CMOS PLD 
5962-88637 02KX PillC20G 10-30KMB 24 CP K73 Generic CMOS PLD 
5962-88637 02LX PillC20GlO-30DMB 24.3 DIP 014 Generic CMOS PLD 
5962-88637 023X PLDC20G 1 0-30LMB 28 S LCC L64 Generic CMOS PLD 
5962-88662 03UX CY7C199-55LMB 28 R LCC 1.54 32Kx8 SRAM 
5962-88662 03XX CY7C198-55DMB 28.6 DIP D16 32Kx8 SRAM 
5962-88662 03YX CY7C198-55LMB 32R LCC 1.55 32Kx8 SRAM 
5962-88662 04UX CY7C199-45LMB 28 R LCC 1.54 32Kx8 SRAM 
5962-88662 04XX CY7C198-45DMB 28.6 DIP D16 32Kx8 SRAM 
5962-88662 04YX CY7C198-45LMB 32 R LCC 1.55 32Kx8 SRAM 
5962-88669 02UX CY7C429-65KMB 28 CP K74 2Kx9 FIFO 
5962-88669 02XX CY7C428-65DMB 28.6 DIP 016 2Kx 9 FIFO 
5962-88669 02YX CY7C429-65DMB 28.3 DIP D22 2Kx 9 FIFO 
5962-88669 02ZX CY7C429-65LMB 32 R LCC 1.55 2Kx 9 FIFO 
5962-88669 04UX CY7C429-40KMB 28 CP K74 2Kx 9 FIFO 
5962-88669 04XX CY7C428-40DMB 28.6 DIP 016 2Kx9 FIFO 
5962-88669 04YX CY7C429-40DMB 28.3 DIP D22 2Kx9 FIFO 
5962-88669 04ZX CY7C429-40LMB 32R LCC 1.55 2Kx 9 FIFO 
5962-88669 05UX CY7C429-30KMB 28 CP K74 2Kx9 FIFO 
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DESC SMD (Standardized Military Drawing) Approvals!1] (continued) 

Packagel3J 

SMDNumber Cypressl2J 
Description 1YPe 

Product 
Part Number Description 

5962-88669 05XX CY7C428-300MB 28.6 DIP 016 2Kx 9 FIFO 
5962-88669 05YX CY7C429-300MB 28.3 DIP 022 2Kx 9 FIFO 
5962-88669 05ZX CY7C429-30LMB 32 RLCC 1.55 2Kx9FIFO 
5962-88670 01KX PALC22V10-25KMB 24CP K73 24-Pin CMOS PLO 
5962-88670 01LX PALC22V10-250MB 24.3 DIP 014 24-Pin CMOS PLD 
5962-88670 O13X PALC22V10-25LMB 28 S LCC L64 24-Pin CMOS PLO 
5962-88670 02KX PALC22V10-30KMB 24CP K73 24-Pin CMOS PLD 
5962-88670 02LX PALC22V10-300MB 24.3 DIP 014 24-Pin CMOS PLD 
5962-88670 023X PALC22V10-30LMB 28SLCC L64 24-Pin CMOS PLD 
5962-88670 03KX PALC22V10-40KMB 24CP K73 24-Pin CMOS PLD 
5962-88670 03LX PALC22V10-400MB 24.3 DIP 014 24-Pin CMOS PLD 
5962-88670 033X PALC22V10-40LMB 28 S LCC L64 24-Pin CMOS PLD 
5962-88678 01RX PALC16L8-40WMB 20.3 DIP W6 20-Pin CMOS UV E PLD 
5962-88678 01XX PALC16L8-4OQMB 20S LCC 061 20-Pin CMOS UV E PLO 
5962-88678 02RX PALC16R8-40WMB 20.3 DIP W6 20-Pin CMOS UV E PLD 
5962-88678 02XX PALC16R8-4OQMB 20S LCC 061 20-Pin CMOS UV E PLD 
5962-88678 03RX PALC16R6-40WMB 20.3 DIP W6 20-Pin CMOS UV E PLO 
5962-88678 03XX PALC16R6-40QMB 20S LCC 061 20-Pin CMOS UV E PLD 
5962-88678 04RX PALC16R4-40WMB 20.3 DIP W6 20-Pin CMOS UV E PLD 
5962-88678 04XX PALC16R4-4OQMB 20S LCC 061 20-Pin CMOS UV E PLO 
5962-88678 05RX PALC16L8-30WMB 20.3 DIP W6 20-Pin CMOS UV E PLD 
5962-88678 05XX PALC16L8-30QMB 20SLCC 061 20-Pin CMOS UV E PLD 
5962-88678 06RX PALC16R8-30WMB 20.3 DIP W6 20-Pin CMOS UV E PLD 
5962-88678 06XX PALC16R8-30QMB 20S LCC 061 20-Pin CMOS UV E PLD 
5962-88678 07RX PALC16R6-30WMB 20.3 DIP W6 20-Pin CMOS UV E PLO 
5962-88678 07XX PALC16R6-30QMB 20S LCC 061 20-Pin CMOS UV E PLD 
5962-88678 08RX PALC16R4-30WMB 20.3 DIP W6 20-Pin CMOS UV E PLO 
5962-88678 08XX PALC16R4-3OQMB 20 S LCC 061 20-Pin CMOS UV E PLD 
5962-88678 09RX PALC16L8-20WMB 20.3 DIP W6 20-Pin CMOS UV E PLO 
5962-88678 09XX PALC16L8-2OQMB 20 S LCC 061 20-Pin CMOS UV E PLD 
5962-88678 10RX PALC16R8-20WMB 20.3 DIP W6 20-Pin CMOS UV E PLD 
5962-88678 10XX PALC16R8-2OQMB 20 S LCC 061 20-Pin CMOS UV E PLD 
5962-88678 llRX PALC16R6-20WMB 20.3 DIP W6 20-Pin CMOS UV E PLO 
5962-88678 llXX PALC16R6-2OQMB 20 S LCC 061 20-Pin CMOS UV E PLD 
5962-88678 12RX PALC16R4-20WMB 20.3 DIP W6 20-Pin CMOS UV E PLO 
5962-88678 12XX PALC16R4-20QMB 20 S LCC 061 20-Pin CMOS UV E PLO 
5962-88681 01LX CY7C194-350MB 24.3 DIP 014 64Kx4 SRAM 
5962-88681 01XX CY7C194-35LMB 28 R LCC 1.54 64Kx4SRAM 
5962-88681 02LX CY7C194-450MB 24.3 DIP 014 64Kx4 SRAM 
5962-88681 02XX CY7C194-45LMB 28 R LCC 1.54 64Kx4 SRAM 
5962-88713 01RX PALC16L8-40DMB 20.3 DIP 06 20-Pin CMOS PLO 
5962-88713 01SX PALC16L8-40KMB 20CP K71 20-Pin CMOS PLO 
5962-88713 01XX PALC16L8-40LMB 20 S LCC L61 20-Pin CMOS PLO 
5962-88713 02RX PALC16R8-400MB 20.3 DIP 06 20-Pin CMOS PLD 
5962-88713 02SX PALC16R8-40KMB 20CP K71 20-Pin CMOS PLD 
5962-88713 02XX PALC16R8-40LMB 20 S LCC L61 20-Pin CMOS PLO 
5962-88713 03RX PALC16R6-40DMB 20.3 DIP 06 20-Pin CMOS PLO 
5962-88713 03SX PALC16R6-40KMB 20CP K71 20-Pin CMOS PLD 
5962-88713 03XX PALC16R6-40LMB 20 S LCC L61 20-Pin CMOS PLD 
5962-88713 04RX PALC16R4-400MB 20.3 DIP 06 20-Pin CMOS PLD 
5962-88713 04SX PALC16R4-40KMB 20CP K71 20·Pin CMOS PLD 
5962-88713 04XX PALC16R4-40LMB 20S LCC L61 20-Pin CMOS PLO 
5962-88713 05RX PALC16L8-30DMB 20.3 DIP 06 20-Pin CMOS PLD 
5962-88713 05SX PALC16L8-30KMB 20CP K71 20-Pin CMOS PLD 
5962-88713 05XX PALC16L8-30LMB 20 S LCC L61 20-Pin CMOS PLD 
5962-88713 06RX PALC16R8-30DMB 20.3 DIP 06 20-Pin CMOS PLD 
5962-88713 06SX PALC16R8-30KMB 20CP K71 20-Pin CMOS PLO 
5962-88713 06XX PALC16R8-30LMB 20 S LCC L61 20-Pin CMOS PLO 
5962-88713 07RX PALC16R6-300MB 20.3 DIP 06 20-Pin CMOS PLO 
5962-88713 07SX PALC16R6-30KMB 20CP K71 20-Pin CMOS PLO 
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5962-88713 07XX PALCI6R6-30LMB 20 S LCC L61 20-Pin CMOS PLD 
5962-88713 08RX PALCI6R4-30DMB 20.3 DIP D6 20-Pin CMOS PLD 
5962-88713 08SX PALCI6R4-30KMB 20CP K71 20-Pin CMOS PLD 
5962-88713 08XX PALCI6R4-30LMB 20 S LCC L61 20-Pin CMOS PLD 
5962-88713 09RX PALCI6LS-20DMB 20.3 DIP D6 20-Pin CMOS PLD 
5962-88713 09SX PALCI6LS-20KMB 20CP K71 20-Pin CMOS PLD 
5962-88713 09XX PALCI6LS-20LMB 20 S LCC L61 20-Pin CMOS PLD 
5962-88713 10RX PALC16R8-20DMB 20.3 DIP D6 20-Pin CMOS PLD 
5962-88713 10SX PALCI6R8-20KMB 20CP K71 20-Pin CMOS PLD 
5962-88713 10XX PALCI6R8-20LMB 20 S LCC L61 20-Pin CMOS PLD 
5962-88713 llRX PALCI6R6-20DMB 20.3 DIP D6 20-Pin CMOS PLD 
5962-88713 llSX PALCI6R6-20KMB 20CP K71 20-Pin CMOS PLD 
5962-88713 llXX PALCI6R6-20LMB 20 S LCC L61 20-Pin CMOS PLD 
5962-88713 12RX PALCI6R4-20DMB 20.3 DIP D6 20-Pin CMOS PLD 
5962-88713 12SX PALCI6R4-20KMB 20CP K71 20-Pin CMOS PLD 
5962-88713 12XX PALCI6R4-20LMB 20 S LCC L61 20-Pin CMOS PLD 
5962-88725 01LX CY7C197-35DMB 24.3 DIP 014 256Kx 1 SRAM 
5962-88725 01XX CY7C197-35LMB 28 R LCC L54 256Kx 1 SRAM 
5962-88725 02LX CY7C197-45DMB 24.3 DIP 014 256Kx 1 SRAM 
5962-88725 02XX CY7C197-45LMB 28 R LCC L54 256Kx 1 SRAM 
5962-88733 01XX CY7C51O-55DMB 64 DIP D30 16 x 16 MAC 
5962-88733 01YX CY7C510-55LMB 68 S LCC LSI 16 x 16 MAC 
5962-88733 01ZX CY7C510-55GMB 68PGA G68 16 x 16 MAC 
5962-88733 02XX CY7C510-65DMB 64 DIP D30 16 x 16 MAC 
5962-88733 02YX CY7C51O-65LMB 68 S LCC LSI 16 x 16 MAC 
5962-88733 02ZX CY7C510-65GMB 68PGA G68 16 x 16 MAC 
5962-88733 03XX CY7C51O-75DMB 64 DIP D30 16 x 16 MAC 
5962-88733 03YX CY7C510-75LMB 68 S LCC LSI 16 x 16 MAC 
5962-88733 03ZX CY7C510-75GMB 68PGA G68 16 x 16 MAC 
5962-88734 02JX CY7C292A-45DMB 24.6 DIP 012 2Kx8 EPROM 
5962-88734 02KX CY7C291A-45KMB 24 CP K73 2Kx8 EPROM 
5962-88734 02LX CY7C291A-45DMB 24.3 DIP 014 2Kx8 EPROM 
5962-88734 023X CY7C291A-45LMB 28 S LCC L64 2Kx8 EPROM 
5962-88734 03JX CY7C292A-35DMB 24.6 DIP 012 2Kx8EPROM 
5962-88734 03KX CY7C291A-35KMB 24 CP K73 2Kx8 EPROM 
5962-88734 03LX CY7C291A-35DMB 24.3 DIP 014 2Kx8 EPROM 
5962-88734 033X CY7C291A-35LMB 28 S LCC L64 2Kx8EPROM 
5962-88734 04JX CY7C292A-25DMB 24.6 DIP 012 2Kx8 EPROM 
5962-88734 04KX CY7C291A-25KMB 24CP K73 2Kx8 EPROM 
5962-88734 04LX CY7C291A-25DMB 24.3 DIP 014 2Kx8 EPROM 
5962-88734 043X CY7C291A-25LMB 28 S LCC L64 2Kx8 EPROM 
5962-88735 OlKX CY7C245-45KMB 24 CP K73 2K x 8 Registered PROM 
5962-88735 01LX CY7C245-45DMB 24.3 DIP D14 2K x 8 Registered PROM 
5962-88735 013X CY7C245-45LMB 28 S LCC L64 2K x 8 Registered PROM 
5962-88735 02KX CY7C245-35KMB 24 CP K73 2K x 8 Registered PROM 
5962-88735 02LX CY7C245-35DMB 24.3 DIP 014 2K x 8 Registered PROM 
5962-88735 023X CY7C245-35LMB 28 S LCC L64 2K x 8 Registered PROM 
5962-88735 03KX CY7C245A-35KMB 24 CP K73 2K x 8 Registered PROM 
5962-88735 03LX CY7C245A-35DMB 24.3 DIP 014 2K x 8 Registered PROM 
5962-88735 033X CY7C245A-35LMB 28 S LCC L64 2K x 8 Registered PROM 
5962-88735 04KX CY7C245A-25KMB 24 CP K73 2K x 8 Registered PROM 
5962-88735 04LX CY7C245A-25DMB 24.3 DIP 014 2K x 8 Registered PROM 
5962-88735 043X CY7C245A-25LMB 28 S LCC L64 2K x 8 Registered PROM 
5962-89517 01XX CY7C9101-45DMB 64 DIP D30 16-Bit Slice 
5962-89517 01YX CY7C9101-45LMB 68 S LCC LSI 16-Bit Slice 
5962-89517 01ZX CY7C9101-45GMB 68PGA G68 16-Bit Slice 
5962-89517 01UX CY7C9101-45FMB 64QFP F90 16-Bit Slice 
5962-89517 02XX CY7C9101-35DMB 64 DIP D30 16-Bit Slice 
5962-89517 02YX CY7C9101-35LMB 68 S LCC LSI 16-Bit Slice 
5962-89517 02ZX CY7C9101-35GMB 68PGA G68 16-Bit Slice 
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Cypress[2) 

Part Number 

5962-89517 02UX CY7C9101-35FMB 
5962-89537 01UX CY7C251-65QMB 
5962-89537 01YX CY7C251-·65WMB 
5962-89537 01ZX CY7C251-65TMB 
5962-89537 02UX CY7C251-55QMB 
5962-89537 02YX CY7C251-55WMB 
5962-89537 02ZX CY7C251-55TMB 
5962-89538 01UX CY7C254-65QMB 
5962-89538 01XX CY7C254-65WMB 
5962-89538 01ZX CY7C254-65TMB 
5962-89538 02UX CY7C254-55QMB 
5962-89538 02XX CY7C254-55WMB 
5962-89538 02ZX CY7C254-55TMB 
5962-89546 01XX CY7C330-28WMB 
5962-89546 01YX CY7C330-28TMB 
5962-89546 013X CY7C330-28QMB 
5962-89546 02XX CY7C330-40WMB 
5962-89546 02YX CY7C330-4OTMB 
5962-89546 023X CY7C330-40QMB 
5962-89546 03XX CY7C330-50WMB 
5962-89546 03YX CY7C330-50TMB 
5962-89546 033X CY7C330-50QMB 
5962-89661 01XX CY7C409A-15DMB 
5962-89661 01YX CY7C409A-15KMB 
5962-89661 013X CY7C409A-15LMB 
5962-89661 02XX CY7C409A-25DMB 
5962-89661 02YX CY7C409A-25KMB 
5962-89661 023X CY7C409A-25LMB 
5962-89664 01XX CY7C408A-15DMB 
5962-89664 01YX CY7C408A-15KMB 
5962-89664 013X CY7C408A-15LMB 
5962-89664 02XX CY7C408A-25DMB 
5962-89664 02YX CY7C408A-25KMB 
5962-89664 023X CY7C408A-25LMB 
5962-89690 OUX CY6116A-25DMB 
5962-89690 01KX CY7C128A-25KMB 
5962-89690 01LX CY7C128A-25DMB 
5962-89690 01XX CY6117A-25LMB 
5962-89690 01YX CY7C128A-25LMB 
5962-89690 013X CY6116A-25LMB 
5962-89690 02JX CY6116A-20DMB 
5962-89690 02KX CY7C128A-20KMB 
5962-89690 02LX CY7C128A-20DMB 
5962-89690 02XX CY6117 A-20LMB 
5962-89690 02YX CY7C128A-20LMB 
5962-89690 023X CY6116A-20LMB 
5962-89694 01EX CY7C190-25DMB 
5962-89694 01FX CY7C190-25KMB 
5962-89694 01XX CY7C190-25LMB 

Notes: 

1. SMD approvals are continually being updated. Contact your 
local Cypress representative for the latest update. 

2. Use the SMD part number as the ordering code. 

Package[3) 

Description 

64QFP 
32 R LCC 
28.3 DIP 

28 CP 
32 R LCC 
28.3 DIP 

28 CP 
32 R LCC 
28.6 DIP 

28 CP 
32 R LCC 
28.6 DIP 

28CP 
28.3 DIP 

28 CP 
28 S LCC 
28.3 DIP 

28 CP 
28 S LCC 
28.3 DIP 

28 CP 
28 S LCC 
28.3 DIP 

28 CP 
28 S LCC 
28.3 DIP 

28 CP 
28 S LCC 
28.3 DIP 

28 CP 
28 S LCC 
28.3 DIP 

28 CP 
28 S LCC 
24.6 DIP 

24 CP 
24.3 DIP 
32 R LCC 
24 R LCC 
28 S LCC 
24.6 DIP 

24CP 
24.3 DIP 
32 R LCC 
24 R LCC 
28 S LCC 
16.3 DIP 

16 CP 
20 S LCC 

3. Package: 
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'JYpe Product 
Description 

F90 16-Bit Slice 
Q55 16K x 8 UV EPROM 
W22 16K x 8 UV EPROM 
T74 16K x 8 UV EPROM 
Q55 16K x 8 UV EPROM 
W22 16K x 8 UV EPROM 
T74 16K x 8 UV EPROM 
Q55 16K x 8 UV EPROM 
W16 16K x 8 UV EPROM 
T74 16K x 8 UV EPROM 
Q55 16K x 8 UV EPROM 
W16 16K x 8 UV EPROM 
T74 16K x 8 UV EPROM 
W22 PLD State Machine 
T74 PLD State Machine 
064 PLD State Machine 
W22 PLD State Machine 
T74 PLD State Machine 
064 PLD State Machine 
W22 PLD State Machine 
T74 PLD State Machine 
Q64 PLD State Machine 
D22 64 x 9 FIFO 
K74 64 x 9 FIFO 
L64 64 x9 FIFO 
D22 64 x 9 FIFO 
K74 64 x 9 FIFO 
L64 64 x9 FIFO 
D22 64 x 8 FIFO 
K74 64 x 8 FIFO 
L64 64 x8 FIFO 
D22 64 x8 FIFO 
K74 64 x 8 FIFO 
L64 64 x 8 FIFO 
D12 2Kx 8 SRAM 
K73 2Kx8 SRAM 
D14 2Kx8 SRAM 
L55 2Kx8 SRAM 
L53 2Kx 8 SRAM 
L64 2Kx 8 SRAM 
D12 2Kx8 SRAM 
K73 2Kx 8 SRAM 
D14 2Kx8 SRAM 
L55 2Kx8 SRAM 
L53 2Kx8 SRAM 
L64 2Kx 8 SRAM 
D2 16Kx4SRAM 
K69 16Kx4 SRAM 
L61 16Kx4 SRAM 

24.3 DIP = 24-pin 0.300" DIP; 
24.6 DIP = 24-pin 0.600" DIP 
28 R LCC = 28 terminal rectangular LCC; 

S = Square LCC; TLCC = Thin LCC 
24 CP = 24-pin ceramic f1atpack (Configuration 1); 
FP = brazed f1atpack 
PGA = Pin Grid Array 



SMD Ordering Information 

A = Solder Dip 
B = lin Plate 
C = Gold 

Military Ordering Information 

~8XXXX Jll L[L lEAD FINISH 

X = Don't Care (The letter "X" will not be marked on the device, but will be 
replaced with the actual lead finish designation.) 

PACKAGE TYPE (Not a complete list) 
V = I8-pin 0.300 DIP J 24-pin 0.600 DIP 
R = 20-pin 0.300 DIP Q 40-pin 0.600 DIP 
S = 20-pin Cerpack K 24-pin Cerpack 
W = 22-pin 0.400 DIP 2 20-pin SQ LCC 
L = 24-pin 0.300 DIP 3 28-pin SQ LCC 

X, Y, Z, U, T, N = Non-dedicated package designations and will vary per drawing. 

'------DEVICE TYPE 

'--------DRAWING NUMBER 

..... ----------DRAWING PREFIX 
5962 = Federal Stock Code (FSC) for microcircuits. Pre-1985 drawings 
do not have this prefix. 
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BridgeMOS 
CYP~SS~~~~~~~~~~~~ 
SEMICONDUCTOR 

Features 
• May be driven by CMOS or TTL 
• Drives fully loaded TTL 

- Inputs switch at 1.SV 

• Can drive CMOS to full input levels 

- VOL = 0.2V at IOL = 20 j..lA 

- VOH = 0.9 Vec at IOH = -20 j..lA 

• SRAM, PROM, WGIC 
• 2.0V (V cd data retention on all 

devices 

CY8C150 Selection Guide 

Maximum Access 
Time (ns) 

Maximum 0serating 
Current (rnA 

CY8C245 Selection Guide 

Maximum Access Time (ns) 

Maximum 0serating 
Current (rnA 

CY8C291 Selection Guide 

Maximum Access Time (ns) 

Maximum Operating 
Current (rnA) 

CY8C901 Selection Guide 
Read Modify-Write Cycle (min.) in ns 

31 

32 

CY8C909/8C911 Selection Guide 

Overview 
The BridgeMOS@) product line from Cy­
press Semiconductor provides an electrical 
bridge between CMOS and TIL or TIL 
and CMOS devices. BridgeMOS devices 
may be driven by either TIL or CMOS de­
vices and in turn can drive either fully 
loaded TIL or CMOS to full input levels. 
As a result, any combination of TIL and/ 
or CMOS may be interfaced to Cypress 
BridgeMOS products. 

All devices in the BridgeMOS product line 
are specified at a 2.0V (V cd standby mode 
of operation. This allows the device to be 
powered at 2.0 volts and maintain the in­
tegrity of the data in any volatile storage 
element. 

The output drivers in the 7CXXX Cypress 
products are designed for TIL signals and 

8C150-15 

Commercial 15 

Military 

Commercial 100 

Military 

I Commerical 

I Military 

I Commerical 

r Military 

Operating ICC (max.) in rnA 

26.5 

31.0 

Minimum Clock to Output Cycle Time (ns) 

Maximum Operating Current (rnA) 

11-1 

pull-up to 2.4 volts. For BridgeMOS, Cy­
press has designed an output driver that 
boosts the output voltage sufficiently to 
drive the inputs of a device to greater than 
3.S5 volts, thus guaranteeing that the input 
converter will draw minimum power. The 
output drivers source 20 microamps at 
their rated BridgeMOS levels. They will 
also source and drive normal TIL loads. 
Therefore, they are capable of driving oth­
er non-BridgeMOS loads and normal 
TIL loads at the same time. 

Although the TIL to CMOS input con­
verters power down as described above, 
they switch at TIL levels and all timing is 
referenced to 1.5 volts. The device will op­
erate at normal TIL levels with no AC 
performance degradation. 

8C150-25 8C150-35 

25 35 

25 35 

100 100 

125 125 

8C245-35 8C245-45 

35 50 

45 45 

SO SO 

8C291-35 8C29 1-50 

35 50 

45 45 

SO SO 

Operating Range Part Number 

Commercial SC901-31 

Military SC901-32 

8C909-30 8C909-40 
8C91l-30 8C91l-40 

30 40 

15 15 

III 
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Features 
• Combined PROM, PLD, and EPROM 

programmer 

• Programs Cypress CMOS PLDs and 
PROMs 

• Reads bipolar PLDs and PROMs 
• Easy-to-use, menu-driven software 
• New device updates via floppy disk 

• IBM-PC@ plug-in card format, ex­
ternal ZIP-DIP socket 

• Compatible with the IBM PC family 
of computers and plug compatibles 

• Programs 24- and 28-pin NMOS and 
CMOS EPROMs 

• One long slot and 256 kbytes of 
memory required 

• Designed for present and future 
NMOS and CMOS devices 

• Optional LCC, PLCC, SOIC socket 
adapters 

Description 
QuickPro is a development tool for present 
and future CMOS PROM and PLD de­
vices, and is used within the IBM PC and 
compatible environment. Older genera­
tion bipolar PLDs and PROMs required 
special current and programming voltages 
that were difficult to generate within the 
IBM PC. 

QuickPro is designed for new generations 
of CMOS PLDs and PROMs that obsolete 
the older technology and use a program­
ming technique, which is more compatible 
with low cost programming methods. 

QuickPro can also program standard 
NMOS and CMOS EPROMs in packages 
up to 28 pins. And QuickPro is fast; intelli­
gent programming is used to reduce pro­
gramming time to a minimum. 
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QuickPro@) 
QuickPro is future oriented. Each I/O pin 
is fully programmable, allowing the pa­
rameters and timing of each device to be 
handled via software. As new devices be­
c0n:te available, they will be supported by 
QUIckPro. Updates are managed by a sim­
ple exchange of floppy disks. 

QuickPro includes a comprehensive set of 
commands to make programming PLDs 
and PROMs as easy as possible. 

For PLDs, QuickPro uses the JEDEC 
standard data format, so present and fu­
ture logic design tools such as ABEL@!, 
CUPL@!, and PALASM@! can be used. 
Because the QuickPro add-in card plugs 
into your PC backplane and is driven di­
rectly by the PC software, it avoids serial 
download problems from a PC to a stand­
alone programmer. For PROMs, Quick­
Pro reads IntelIec 86@!, Motorola S, TEK, 
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Description (continued) 

and space format files. QuickPro also reads and writes PROM PC­
DOS binary files for use with assemblers and compilers. QuickPro 
is low cost, so each oorkstation can have one, eliminating the incon­
venience of sharing one expensive programmer. All actions are 
menu-driven, with complete explanations provided on-screen, in 
clear text. There is no need to loop up manufacturer's codes in a 
table. 

QuickPro Commands 
Program device Write disk file 

Select device type Verify device 

Edit memory Blank check device 

Display memory Program security fuse 

Change PROM 
memory location 

Read device 

Test PLD device 

Read disk file 

Technical Information 

Size 

Fill memory 

Convert PLD type 

Summary display 

IBM-PC standard full length card. Selectable port addresses 
300-31F, 320-33F, 340-35F, 360-37F hex. 

Power 

+5V 1.0 amp 

+ 12V 1.0 amp (peak) 0.4 amp average 

- 12V 0.05 amp 

Socket Pod 

This is the external socket for connection to the device to be pro­
grammed or read. It provides a 28-pin 300/600-mil socket for com­
patibility with a wide range of devices. Other adapters for leadless 
packages are also available. Five filter switches are located on the 
pod for bypass capacitors according to manufacturers' published 
programming specifications. 

Memory 

256 kbytes of total memory is sufficient to operate QuickPro. 

Devices Supported 
Cypress CMOS PROMs: 

CY7C225, CY7C235, CY7C245, CY7C245A, CY7C251, 
CY7C254, CY7C261, CY7C263, CY7C264, CY7C268, 

MAX and MAX + PLUS are trademarks of. Altera Corporation. 

CY3200 

CY7C269, CY7C271, CY7C274, CY7C277, CY7C279, 
CY7C281, CY7C282, CY7C291, CY7C29IA, CY7C292, 
CY7C292A, CY7C293A 

Cypress CMOS PLDs: 
PALC16L8, PALC16R4, PALC16R6, PALCl648, 
PALC22VlO, PLDC20G 10, PLDC20RA10, 
CY7C330, CY7C331, CY7C332 

QuickPro can read 20- and 24-pin Bipolar PLDs for conversion to 
Cypress PLDs. 

EPROMs: (NMOS and CMOS) 
2716,2732,2732A,2764,2764A,27128,27256,27512 

Ordering Information 
CY3000 QuickPro System ($995.00) contains: 

CY3001 

CY3002 

CY3003 

QuickPro Board 

QuickPro Pod 

QuickPro System Disk 
QuickPro Manual 

Optional QuickPro Package Adaptors Include: 

CY3004A (CY3006A) 28-lead square (P)LCC: 
PALC22V10, CG20GlO 

CY3004B (CY3006B) 28-lead square (P)LCC: 
7C225, 7C235, 7C245, 7C261, 7C263, 7C264, 7C281, 
7C282, 7C291, 7C292 

CY3005 (CY3007) 2O-lead square (P)LCC: 
16L8, 16R4, 16R6, 16R8 

CY3008 (CY3009) 28-lead square (P)LCC: 
7C269, 7C271, 7C330, 7C331, 7C332 

CY3010 (CY3011) 28-lead square (P)LCC: 
PLDC20GlO 

CY3012 (CY3013) 32-lead rectangular (P)LCC; 
7C268 

CY3014 28-pin SOIC: 
7C225, 7C235, 7C245, 7C251, 7C254, 7C261, 7C263, 
7C264, 7C269, 7C271, 7C281, 7C282, 7C291, 7C292 

CY3015 32-pin DIP: 
7C268 

CY3017 (CY3018) 32-lead square (P)LCC: 
7C251,7C254 

IBM PC/AT and PS/2 are registered trademarks of International Business Machines Corporation. 
QP2-MAX and QuickPro II are trademarks of Cypress Semiconductor Corporation. 
CUPL is a trademark of Assisted Thchnology. 
PAlASM is a trademark of Monolithic Memories Inc. 
Intellec 86 is a trademark of Intel Corporation. 
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Features 
• Logic assembler, Reverse assembler 
• Concise easy-to-use syntax 
• JEDEC read/write capability 
• Integrated waveform logic simulator 
• Mouse-driven simulation editor 
• Mouse, keyboard, command line in­

terface 
• CGA, EGA, VGA, Hercules support 
• Supports all Cypress PLDs 

Description 
The Cypress PLD ToolKit is a sophisti­
cated programmable logic design tool that 
supports the Cypress family of program­
mable logic products. The ToolKit in­
cludes the ability to assemble a logic source 
file, interactively perform logic simulation 
on the result, and write a standard JEDEC 
output file for programming the PLD. In 
addition, JEDEC files may be read, simu­
lated, and reverse assembled, creating 
source files that may be modified and re­
assembled. 

The PLD ToolKit runs on any standard 
IBM PC@, AT@, 386 or compatible person­
al computer with a CGA, EGA, VGA, or 
Hercules display. The ToolKit features 
mouse, keyboard, or command line inter­
face, and supports Logitech@> and Micro 

IBM and IBM PC, AT are registered trademarks of International Business Machines Corporation. 
Logitech is a trademark of Logitech, Inc. 
Microsoft is a registered trademark of Microsoft Corporation. 
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PLD ToolKit 
soft@ mouse compatibility. Command line 
control is provided for assembly from a 
source file toJEDEC file or disassembly of 
a JEDEC file to a source file. 

The language contains syntax that allows 
the management of programmable logic 
device macrocells in all possible configura­
tions, as well as default conditions that 
provide concise source files. In addition, 
there are language constructs called con­
nectives that provide expressions for con­
necting any product term to a macrocell. 

The ToolKit simulator features waveform 
entry, multiple views and multi-segment 
simulation. The simulator provides the ca­
pability to specify initial design conditions, 
and "view nodes" may be created and used 
to probe internal nodes in the device. 

If) 



PLD ToolKit Command Menus 

Command Menu 

Assemble 

Disassemble 

WriteJEDEC 

ReadJEDEC 

Simulate 

Options 

Information 

Clear 

Information 

Release Number 

Release Date 

Serial Number 

Free Memory 

Screen Size 

Number of Colors 

Options 

Simulation Colors 

Menu Colors 

JEDEC Brief! Annotate 

G Fuse (JEDEC Security): 
ON/OFF 

Invokes Assembles 

Invokes Disassembler 

Writes JEDEC Output File 

Reads JEDEC File into PLD 
ToolKit 

Invokes Simulator 

Selects Option Menu 

Selects System Information 
Menu 

Resets ToolKit 

Information about the PLD 
ToolKit for registration pur­
poses 

Selects Simulation Colors Menu 

Selects Menu Color Menu 

Toggles JEDEC Annotated 
or Brief Listing 

Toggles Security Fuse 

Working Directory Path () Sets Path to Working Directory 

Simulation Colors 

Background 

Input Trace 

Output Trace 

Name of Pin or Node 

Pin or Node Background 

Trace Selected 

Selected Trace Background 

Memory 

CY3101 

Allows the selection of colors 
for the Simulator Display 

512 kbytes of total memory is required to operate the PLD ToolKit. 

Devices Supported 
PALC16R8, PALC16R6, PALC16R4, PALC16L8, PALC22V10, 
PLDC20G10, CY7C330, CY7C331, CY7C332, CY7C361, 
CY10E301, CY100E301, CYlOE302, CY100E302 

Ordering Information 
CY3101 Cypress PLD ToolKit Levell contains: 

Two 5 %" Floppy Disks 
One 3 Yz" Floppy Disk 
One Manual 
One Registration Card 
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CY3200 
CYPRESS 
SEMICONDUCTOR PLDS-MAX + PLUS@) 

Design System 
Features 
• Fully integrated development and 

programming system for Multiple 
Array MatriX (MAX@) family of 
EPLDs 

• Offers multiple modes of design entry 
including State Machine, Boolean 
Equations, and schematic capture via 
a Hierarchical Graphic Editor 

• Hierarchical Graphic Editor features 
include: 
- Multiple-level schematics 
- User-definable macrofunctions 
- Library of 7400 Series TTL and 

special-purpose macrofunctions 
optimized for MAX architecture 

- Delay path predictor 

• Logic Synthesis and minimization en­
sures quick and optimal design im­
plementation 

• Automatic Error Location 
• Interractive timing simulation 

• Graphical Waveform Editor for creat­
ing simulation stimulus and viewing 
simulation results 

• Runs on IBM PC/AT®, PS/2® or 
compatible machines 

• Includes the QP2-MAX@ program­
mer for device programming 

Description 
The PLDS-MAX + PLUS Development 
System is a complete hardware and soft­
ware design environment for realizing 
applications in the Cypress CY7C340 fami­
ly of EPLDs. It includes design entry, tim­
ing simulation, placement and routing on 
the target device (compiling), and device 
programming via the OP2-MAX program­
mer (MAX + PLUS version of OuickPro 
II@ PLD programmer). Hosted on an 
IBM PC/AT, PS/2, or compatible machine, 
PLDS-MAX + PLUS gives designers all 
the tools they need to quickly and efficient­
ly realize complex logic applications on Cy­
press MAX devices. 

MAX and MAX + PLUS are trademarks of AItera Corporation. 
IBM PC/AT and PS/2 are registered trademarks of International Business Machines Corporation. 
QP2-MAX and QuickPro II are trademarks of Cypress Semiconductor Corporation. 
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The MAX + PLUS software compiles de­
signs for MAX EPLDs in a matter of min­
utes. Designs may be entered using any 
combination of a number of different de­
sign entry methods. MAX + PLUS sup­
ports hierarchical graphic entry (schemat­
ics), Boolean Equations, State Machine, 
and Truth Table entry methods. The 
Graphic Editor features include tag and 
drag editing, multiple windows, multiple 
levels of zoom and a menu-driven com­
mand structure. The Graphic Editor pro­
vides a comprehensive library of 7400 TTL 
logic macros, and also allows you to create 
your own logic macros through the use of 
its multiple hierarchy levels and symbol 
editing features. Boolean Equation, State 
Machine, and Truth Table entry methods 
may be used separately or in conjunction 
with the graphics entry method. 

In addition to having multiple design entry 
methods, MAX + PLUS includes a sophis­
ticated compiler to map logical design de­
scriptions to MAX logical resources, place 
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designs Within physical MAX EPLDs and rout the necessary in­
terconnect. The compiler uses advanced logic synthesis and mini­
mization techniques in conjunction with knowledge-based fitting 
rules to optimally accomplish this. A programming file is created 
by the compiler, which can then be used by the software to pro­
gram a MAX EPLD using the OP2-MAX programming hard­
ware. 
Logic simulations may be performed using a powerful event-dri­
ven timing simulator within PLDS-MAX + PLUS. This simulator 
interactively displays timing results in a Graphical Waveform Edi­
tor display, as well as hard-copy tabular and waveform output. The 
Graphical Waveform Editor allows the entry and modifications of 
simulator input stimulus waveforms and logical operations on 
pairs of waveforms. A comparison between two simulations can 
be performed in the Waveform Editor, and the difference between 
the simulations are highlighted. 

Unlike most design environments, PLDS-MAX + PLUS is fully in­
tegrated with a central database used by all portions of the design 
process. This enables the software to provide such features as Au­
tomatic Error Location and Delay Prediction. If a design contains 
an error, PLDS-MAX + PLUS not only flags the error, but takes 
the user to the actual location of the error in the original schemat­
ic. Propagation delays of critical circuit paths may be determined 
in the Graphical Editor using the Delay Predictor. By simply tag­
ging start and end nodes with the cursor, the shortest and longest 
timing delay is calculated. 

Design Entry 
PLDS-MAX + PLUS supports a variety of design entry methods. 
Boolean Equation entry is available for entering simple combina­
torial logic and register functions. High-level language entry is 
also provided with State Machine and Truth Table entry methods. 

CY3200 

To provide a more classic design entry tool for larger logic circuits, 
a powerful Graphical Editor allows design entry through schemat­
ics. 

Graphic Editor 
The hierarchical design methodology supported by the Graphical 
Editor al10ws designers to work in either a top-down or a bottom­
up fashion. Using the top-down method, designers start with sys­
tem-level block diagrams, defining symbols for each block, and 
then work their way down into each block with detailed schemat­
ics. Ukewise, in a bottom~up approach, designers create, simulate, 
and debug small blocks of logic, creating symbols for each, and 
then tie them all together with an upper-level system schematic. 

The Graphic Editor is mouse-driven and uses pul1-down menus or 
single keystrokes to enter commands. The display utilizes multiple 
windows to provide the user with a maximum amount of informa­
tion. One window displays the local schematic view, another the 
total global circuit view, another contains the hierarchy display 
showing where you are currently viewing, and still other windows 
provide control, graphic options, and message information. 

Included with the Graphic Editor is a library of popular 7400 TTL 
SSI/MSI macrofunctions and a collection of special macrofunc­
tions that optimally utilize the resources available on the MAX ar­
chitecture. Designers may use these macrofunctions to create 
their design by simply placing the library's symbols on their sche­
matics and wiring them up, or they may create their own macro­
functions by first creating the logic schematic (or Boolean Equa­
tions or State Machine descriptions) for it and then creating a 
symbol using the Symbol Editor. This symbol can also be created 
by the software automatically. These new macrofunctions may 

DESIGN PROCESSOR 

BOOLEAN 
EQUATION 

ENTRY 

STATE 
MACHINE 

ENTRY 

TRUTH 
TABLE 
ENTRY 

LOGIC 
MINIMIZER 

LOGIC 
SYNTHESIS FITTER ASSEMBLER 

PROGRAMMING 
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& 
HARDWARE 

SIMULATOR 
r-------~ I--------~ 

TIMING 
SIMULATOR 

GRAPHICAL 
WAVEFORM 
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Figure 1. PLDS·MAX + PLUS Block Diagram 
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then be used multiple times in the current design, or saved and 
used in other designs. 

Creating and editing schematics within the Graphical Editor envi­
ronment is accomplished using advanced graphics features. Tag 
and drag editing is used to move individual symbols, or entire areas 
may be identified and moved. Lines stay connected with true or­
thogonal rubberbanding. This means that symbols and areas can 
be moved and yet the connection wires retain clean 9O-degree 
angles as they move to maintain the connectivity of the schematic. 
Hardcopy of a completed design may be produced on an Epson 
FX compatible printer or HP plotter. 

An additional feature of the hierarchical Graphic Editor is the 
Delay Predictor. This tool gives the designer instant feedback on 
propagation delays between nodes in the design. By placing 
probes on the starting and the ending nodes, the minimum and 
maximum delays are calculated for the path between the nodes 
and these values are displayed. This is a valuable tool for design 
debugging and documentation. 

Design Processing 
After a design has been entered, the PLDS-MAX + PLUS Com­
piler is invoked. This program performs several tasks on the de­
sign database under control of a variety of options. First a netlist 
is extracted from the hierarchical design. During the extraction 
process, design rules are checked for any errors, and if errors are 
found, the error processor leads the designer directly to the sche­
matic location where the error occurred. Once the design com­
piles error-free, the extracted netIist is placed in the design data­
base. If the design has been compiled previously, and only a 
portion of the design has been changed, an incremental compile 
may be chosen, and only the changed parts of the design will be 
re-extracted, decreasing the compile time. 

Next, the Logic Synthesizer module operates on the design data­
base. This program translates and optimizes the user-defined logic 
for the MAX architecture and resources. In this process, the logic 
is first minimized with any unused logic in the design being auto­
matically removed. Using knowledge-based synthesis rules, the 
program then factors and maps the logic in a manner that ensures 
the most efficient use of silicon resources. 

After Logic Synthesis, the Fitter program is invoked, which uses 
heuristic rules to optimally place the synthesised design within the 
chosen Cypress MAX device. It assigns the logical design elements 
to the physical MAX macros and expansion product terms. Next, 
it routes the interconnect signals to realize the design. If a MAX 
device with a Programmable Interconnect Array is used, then the 
software automatically makes optimal use of this resource to 
achieve complete signal routing. Upon completion, the fitter is­
sues a report showing exactly how the design was realized in the 
device, as well as any unused resources. This information can then 
be used to determine if any additional logic might fit in the EPLD 
chosen. 

The final two operations performed by the Design Processor soft­
ware are to extract a simulator netlist file for use with the Timing 
Simulator, and create a Programmer Object File (pOF). The POF 
file is used with the OP2-MAX programming hardware to program 
the desired part. 

Design Simulation 
Debugging and verification of a completed design can be accom­
plished with the PLDS-MAX + PLUS timing simulator. This pro­
gram is an interactive, event-driven simulator that emulates the 
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true timing and functional characteristics of the compiled design. 
Input stimulus can be created using a straightforward vector for­
mat, or the Graphical Waveform Editor can be used to enter them 
graphically. Simulation results can also be viewed either in tabular 
form or with the Waveform Editor. 

The Simulator operates on the netIist extracted by the Design Pro­
cessor, and performs timing simulation with 1/10 nanosecond res­
olution. During simulation, the program will check for a variety 
of timing relationships and warn the user when violations occur. 
These timing relationships include flip-flop set-up or hold time 
violations, minimum pulse width violations and minimum oscilla­
tion period violations as defined by the designer. The designer can 
also set break-point conditions for the simulator. 

The Waveform Editor may be used in conjunction with the timing 
simulator to edit input stimulus files and to view simulation results. 
It provides multiple zoom levels for viewing and the ability to de­
fine busses. Logical operators may also be performed on pairs of 
waveforms to highlight particular relationships. Input waveforms 
are created using the mouse and familiar text editing commands. 

Device Programming 
The PLDS-MAX + PLUS includes both the software and hard­
ware necessary to program, verify and read Cypress MAX devices. 
The OP2-MAX programmer provides the basic hardware capabil­
ity, while specific device adapters are used with each particular de­
vice. Adapters for the CY7C344 (DIP and PLee) and the 
CY7C342 (PLeC) are included with the PLDS-MAX + PLUS. 
Additional adapters for support of other MAX devices and pack­
ages can be purchased separately. 

System Requirements 
Minimum System Configuration 

IBM PS/2 model 50 or higher, PC/AT or compatible 
computer. 

PC-DOS version 3.1 or higher. 

640 kbytes RAM. 

EGA, VGA or Hercules monochrome display. 

2O-MB hard disk drive. 

1.2-MB 5Y1" or l.44-MB 3'h" floppy disk drive. 

3-button serial port mouse. 

Recommended System Configuration 

IBMPS/2mode1700r higher,orCompaq38620-Mhzcomputer. 

PC-DOS version 3.3. 

640 kbytes of RAM plus 1 MB of expanded memory with LIM 
3.2-compatible EMS driver. 

VGA graphics display. 

2O-MB hard disk drive. 

1.2-MB 5Y1" or l.44-MB 3'h" floppy disk drive. 

3-button serial port mouse. 
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Ordering Information 
CY3200 PLOS-MAX + PLUS System including: 

CY3201 MAX + PLUS software, manuals 
and key. 

CY3202 OP2-MAX PLO programmer with 
CY3342 & CY3344 adapters. 

Device Adapters 

CY3342 

CY3344 

CY3342R 

CY33435 

Adapter for CY7C342 in PLeC packages. 

Adapter for CY7C344 in DIP and PLeC 
packages. 

Adapter for CY7C342 in PGA packages. 

Adapter for CY7C343 and CY7C345 in DIP 
and PLeC packages. 

CY3200 
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Features 

CYPRESS 
SEMICONDUCTOR 

• Combined PROM, PLD, and EPROM Programmer 
• Programs all Cypress CMOS & ECL PLDs and PROMs 
• Easy-to-use, menu-driven software 
• New device and feature updates via floppy disk and adapters 

• Plugs into standard IBM PC@! parallel port-no need to 
use up a bus slot 

• Compatible with IBM PC/AT@!, PS/2@!, and compatible 
computers 

• Programs 20-, 24-, 28-, 32-, 40-, 44-, and 68-pin Cypress 
PLDs and PROMs via device adapters 

• Modular design with adapter bus for future device support 
and future feature enhancements 

• Comprehensive self-test and automatic calibration software 
• Supports Vmargin verification for a higher degree of device 

reliability 

Description 
QuickPro II is Cypress's second-generation QuickPro PLD and 
PROM device programmer. It incorporates new architectural fea­
tures that enable it to handle all current and future devices through 
a 96-pin universal bus connector. The QuickPro II hardware can 
be installed on any IBM PC/AT-or PS/2-compatible computer by 
simply plugging into a standard parallel port. The software com­
municates with the QuickPro II electronics via this parallel port 
and utilizes intelligent programming algorithms to minimize de­
vice programming time. 

The QuickPro II architecture and feature set were dictated by the 
needs of Cypress's new-generation PLDs and PROMs. Many of 
these devices offer very high performance and complexity with 
large numbers of pins. To meet these needs, the QuickPro II uti­
lizes flexible pin electronics, a universal adapter bus and a carefully 
engineered system design that minimizes electrical noise. Pin elec­
tronics are located as close as possible to the device being pro­
grammed. In addition to the V pp and Vee voltage sources needed 
to program parts, the QuickPro II incorporates a Vmargin voltage 
source for measuring the relative programming margins to which 
a device has been programmed and a Vref voltage source for doing 
on-board self-testing and calibration. 

For PLDs, QuickPro II uses the JEDEC standard data format, so 
present and future design tools such as PLD ToolKit@!, ABEL@!, 
CUPL@!, and PALASM@! can be used. QuickPro II reads Intellec 
86@!, Motorola S, TEK and space format files. It also reads and 
writes PROM PC DOS binary files for use with assemblers and 
compilers. QuickPro IT is a low-cost, full-feature programming! 
verification system with a flexible and extendible architecture. The 
user interface software is menu-driven with complete on-screen 
explanations. 

CY3300 

QuickPro II@) 

Technical Information 
Size 

The QuickPro II base unit is approximately 10 1/2" x 8 1/2" X 1". 
Individual device family adapters vary in size from 5" x 3" to 6" 
X 6". The parallel port cable and AC power adapter cable are both 
approximately 6' in length. 

Power 

AC Power Adapter: 17 VAC @ 500 rnA 

Device Adapters 

Device adapters are external modules with various pin and socket 
configurations. Each adapter plugs into the QuickPro II bus con­
nector and maps the pins of particular devices and packages to the 
pin electronics resources available at the connector. Each adapter 
has at least one LED that indicates when power is being applied 
to the socket. In addition to these device adapters, package adapt­
ers are also used to accommodate the various package options 
available for PLDs and PROMs. 

Memory 

640K of total memory is necessary to operate the QuickPro II soft­
ware. 

Devices Supported 
QuickPro II hardware and software supports the programming 
and verification of all Cypress and Aspen PLDs and PROMs. 

Ordering Information 
CY3300 QuickPro II system including: 

CY3301 QuickPro II base unit 

CY3302 QuickPro II parallel port cable 

CY3303 QuickPro II AC power adapter 

CY3304 QuickPro II software (disk & manual) 

CY3202 QP2-MAX version of QuickPro II for 
PLDS-MAX + PLUS design tool. 
Includes CY3342 and CY3344 adapters. 

Device Adapters 

CY3320 

CY3342 

CY3342R 

CY3344 

CY33435 

Adapter for all Cypress 20-, 24-, 28-, and 32-pin 
devices excluding the MAX parts. Contains 
20-, 24, and 28- pin DIP sockets (package 
adapters required for 32-pin devices). 

Adapter for the CY7C342-PLCC 

Adapter for the CY7C342-PGA 

Adapter for the CY7C344-PLCC & DIP 

Adapter for the CY7C343 and CY7C345-
PLCC & DIP 
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Package Adapters 

Package adapters are used with the CY3320 generic device pro­
gramming adapter on the QuickPro II in order to accommodate 
Cypress's wide variety of device packaging options. The package 
adapters used with devices having 28 native pins on the QuickPro 
II are the same as those used on the original QuickPro@. The 
number of native pins that a device has refers to the number of ac..; 
tual signal, power and ground pins used -excluding any N/C (No 

Connects) in a particular package. All devices are programmed in 
the CY33~ a~apter's DIP S?Cket having the same number of pins 
as the natl~e pInS on t~e deVIce. Thus, for example, a 22VI0 is pro­
grammed In the 24-PIn DIP socket, regardless of whether it is in 
a DIP package or a PLCC package, even though the PLCC pack­
age has 28 pins (4 are NICs). A package adapter between the 
28-pin PLCC and the 24-pin DIP sockets is used to accomplish this. 
The following list summarizes the package adapters used with the 
CY3320 adapter on the QuickPro II. 

Devices with 20 native pins 

CY3360A ~pin LCC - Package codes 1..61 and 061 - All devices 

CY3360B 

CY3360C 

CY3360D 

2O-pin PLCC - Package code J61 - All devices 

2O-pin SOJ - Package code VS - All devices 

2O-pin Cerpack - Package code K71 

Devices with 24 native pins 

CY3361A 28-pin LCC (22VI0, CG7C323, CG7C324) 

CY3361B 

CY3361C 

CY3361D 

CY3361E 

CY3361F 

CY3361G 

CY3361H 

28-pin LCC (7C325, 7C23S, 7C24S, 7C261/3/4, 7C281/2, 7C291/2, 7C24S, 7C291N2N3A) 

28-pin LCC (20G 10) 

28-pin LCC (20RAI0) 

28-pin PLCC and HLCC (22VI0, CG7C323, CG7C324) 

28-pin PLCC and HLCC (20G 10, 2ORAI0) 

24-pin Cerpack - Package codes K73, T73 - All devices 

24-pin SOIC - Package code S13 - All devices 

Devices with 28 native pins 

CY3008 28-pin LCC - Package codes L64 and Q64 - All devices 

CY3009 

CY3022 

CY3020 

CY3017 

CY3012 

CY3024 

28-pin PLCC and HLCC - Package codes J64 and H64 - All devices 

28-pin SOJ - Package code V21 - All devices 

28-pin Cerpack - Package codes K74, T74 - All devices 

32-pin rectangular LCC (7C251/4) 

32-pin rectangular LCC (7C266, 7C271/4, 7C279) 

32-pin rectangular LCC (7C277) 

Document #: 38-00129 

QuickPro, QuickPro II, and PLD '!b<>IKit are trademarks of Cypress Semiconductor Corporation. 
IBM PC, PC/AT, and PS/2 are registered trademarks of International Business Machines Corporation 
ABEL is a registered trademark of Data I/O Corporation. . 
CUPL is a registered trademark of Assisted 1Cchnology. 
PAlASM is a registered trademark of Monolithic Memories Inc. 
Intellec 86 is a trademark of Intel Corporation. 
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CYPRESS 
SEMICONDUCTOR 

Quality, Reliability, and Process Flows 

Corporate Views on Quality and Reliability 

Cypress believes in product excellence. Excellence can only be de­
fined by how the users perceive both our product quality and reli­
ability. If you, the user, are not satisfied with every device that is 
shipped, then product excellence has not been achieved. 

Product excellence does not occur by following the industry 
norms. It begins by being better than one's competitors, with bet­
ter designs, processes, controls and materials. Therefore, product 
quality and reliability are built into every Cypress product from 
the start. 

Some of the techniques used to insure product excellence are the 
following: 

• Product Reliability starts at the initial design inception. It is 
built into every product design from the very start. 

• Product Quality is built into every step of the manufacturing 
process through stringent inspections of incoming materials 
and conformance checks after critical process steps. 

• Stringent inspections and reliability conformance checks are 
done on finished product to insure the finished product 
quality requirements are met. 

• Field data test results are encouraged and tracked so that 
accelerated testing can be correlated to actual use experi­
ences. 

Product Assurance Documents 

Cypress Semiconductor uses MIL-STD-883C and MIL­
M-38510H as baseline documents to determine our Test Methods, 
Procedures and General Specifications for semiconductors. 

CUstomers using our Commercial and Industrial grade product 
receive the benefit of a military patterned process flow at no addi­
tional charge. 

Product Testing Categories 

Five different testing categories are offered by Cypress: 

1. Commercial operating range product: O°C to +70°C. 

2. Industrial operating range product: -40°C to +85°C. 
3. Military Grade product processed to MIL-STD-883C; Military 

operating range: -55°C to + 125°C. 
4. SMD (Standardized Military Drawing) approved product: Mil­

itary operating range: -55°C to + 125 °C, electrically tested per 
the applicable Military Drawing. 
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5. JAN qualified product; Military operating range: -55°C to 
+ 125°C, electrically tested per MIL-M-3851O slash sheet re­
quirements. 

Category 1, 2, and 3 are available on all products offered by Cy­
press Semiconductor. Category 4 and 5 are offered on a more lim­
ited basis, dependent upon the specific part type in question. 

Commercial Product Assurance Categories 

Commercial grade devices are offered with two different classes 
of product assurance. Every device shipped, as a minimum, meets 
the processing and screening requirements of level 1. 

Level 1: For commercial or industrial systems where the de­
mand for quality and reliability is high, but where field 
service and device replacement can be reasonably ac­
complished. 

Level 2: For enhanced reliability applications and commercial 
or industrial systems where maintenance is difficult 
and/or expensive and reliability is paramount. 

Devices are upgraded from Levell to Level 2 by addi­
tional testing and a burn-in to MIL-STD-883, Method 
1015. 

Tables 1 and 2 list the 100% screening and quality conformance 
testing performed by Cypress Semiconductor in order to meet re­
quirements of these programs. 

Military Product Assurance Categories 

Cypress' Military Grade components and SMD products are pro­
cessed per MIL-STD-883C using methods 5004 and 5005 to define 
our screening and quality conformance procedures. The process­
ing performed by Cypress results in a product that meets the class 
B screening requirements as called out by these methods. Every 
device shipped, as a minimum, meets these requirements. 

JAN, SMD and Military Grade devices supplied by Cypress are 
processed for applications where maintenance is difficult or ex­
pensive and reliability is paramount. Tables 3 through Table 7 list 
the screening and quality conformance testing that is performed 
in order to meet the processing requirements required by MIL­
STD-883C and MIL-M-3851O. 
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Quality, Reliability, and Process Flows 

Table 1. Cypress Commercial and Industrial Product Screening Flows-Components 

Product Temperature Ranges 

Screen MIL-STD-883 Method Commercial OOC to + 70°C; Industrial -40°C to + 85°C 

Levell Level 2 

Plastic Hermetic Plastic Hermetic 

Visual/Mechanical 

• Internal Visual 2010 0.4%AQL 100% O.4%AQL 100% 

• Hermetici1e 
- Fine ak 1014, Cond A or B (sample) Does Not Apply LTPD = 5 Does Not Apply LTPD = 5 
- Gross Leak 1014, Cond C Does Not Apply 100% Does Not Apply 100% 

Bum-in 

• Pre-Bum-in Electrical Per Device Specification Does Not Apply Does Not Apply 100% 100% 

• Burn-in Per Cypress Specification Does Not Apply Does Not Apply 100%[1] 100%[1] 

• Post-Bum-in Electrical Per Device Specification Does Not Apply Does Not Apply 100% 100% 

• Percent Defective Does Not Apply Does Not Apply 5% (max)l2] 5% (max)l2] 
Allowable (PDA) 

Final Electrical Per Device Specification 

• Static (DC), Functiona~ 1. At 25°C and Power Not Performed Not Performed 100%(1] 100%[1] 
and Switching (AC) Tests Supplies Extremes 

2. At Hot Temperature and 100% 100% 100% 100% 
Power Supply Extremes 

Cypress Quality 
Lot Acceptance 

• External Visual 2009 [3] [3] [3] [3] 

• Final Electrical Cypress Method 17-00064 [3] [3] [3] [3] 
Conformance 

Table 2. Cypress Commercial and Industrial Product Screening Flows-Modules 

Product Temperature Ranges 

Screen MIL-STD-883 Method Commercial OOC to +70 oC; Industrial-40°C to +8S oC 

Levell Level 2 

Bum-in 

• Pre-Bum-in Electrical Per Device Specification Does Not Apply 100% 

• Burn-in 1015 Does Not Apply 100% 

• Post-Bum-in Electrical Per Device Specification Does Not Apply 100% 

• Percent Defective Does Not Apply 15% 
Allowable (PDA) 

Final Electrical Per Device Specification 

• Static (DC), Functional, 1) At 25°C and Power Not Performed 100% 
and Switching (AC) Tests Supply Extremes 

2) At Hot Temperature and 100% 100% 
Power Supply Extremes 

Cypress Quality 
Lot Acceptance 

• External Visual 2009 Per Cypress Module Specification Per Cypress Module Specification 

• Final Electrical Cypress Method 17-00064 
Conformance 

Notes: 
1. Burn-in is performed as a standard for 12 hours at 150°C. 
2. Electrical Test is performed after burn-in. Results of this are used 

to determine PDA percentage. 
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3. Lot acceptance testing is performed on every lot to guarantee 
200 PPM average outgoing quality. 



Quality, Reliability, and Process Flows 

Table 3. Cypress JAN/SMD/Military Grade Product Screening Flows for Class B 

Screen Screening Per 
Method 5004 of 
MIL-STD-883 

Visual/Mechanical 

• Internal Visual Method 2010, Cond B 

• Temperature Cycling Method 1010, Cond C, (10 cycles) 

• Constant Acceleration Method 2001, Cond E (Min), 
Yl Orientation Only 

• Hermeticity: 
- Fine Leak Method 1014, Cond A or B 
- Gross Leak Method 1014, Cond C 

Bum-in 

• Pre-Burn-in Electrical Per Applicable Device 
Parameters Specification 

• Bum-in Test Method 1015, Cond D, 
160 Hrs at 125°C Min or 
80 Hrs at 150°C 

• Post-Burn-in Electrical Per Applicable Device 
Parameters Specification 

• Percent Defective Maximum PDA, for All Lots 
AIlowable (PDA) 

Final Electrical Tests 

• Static Tests Method 5005 
Subgroups 1, 2 and 3 

• Functional Tests Method 5005 
Subgroups 7, 8A and 8B 

• Switching Method 5005 
Subgroups 9, 10 and 11 

Quality Conformance Tests 

• GroupA[4l Method 5005, See 

• Group B Table 4-7 for 

• Group C[SI details 

• Group D[SI 

External Visual Method 2009 

Notes: 
4. Group A subgroups tested for SMDlMilitary Grade products are 1, 

2,3,7, 8A, 8B, 9, 10, 11, or per JAN Slash Sheet. 
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Product Temperature Ranges -55°C to + 125°C 

JAN SMD/Military Military Grade 
Grade Product Module 

100% 100% N/A 

100% 100% Optional 

100% 100% N/A 

100% 100% N/A 
100% 100% N/A 

100% 100% 100% 

100% 100% 100% 
(48 Hours at 125°C) 

100% 100% 100% 

5% 5% 10% 

100% Test to 100% Test to 100% Test to 
Slash Sheet Applicable Device Applicable 

Specification Specification 

100% Test to 100% Test to 100% Test to 
Slash Sheet Applicable Device Applicable 

Specification Specification 

100% Test to 100% Test to 100% Test to 
Slash Sheet Applicable Device Applicable 

Specification Specification 

Sample Sample Sample 

Sample Sample Sample 

Sample Sample Sample 

Sample Sample Sample 

100% 100% 100% 

5. Group C and D end-point electrical tests for SMDlMilitary Grade 
products are performed to Group A subgroups 1,2, 3, 7, 8A, 8B, 9, 
10, 11, or per JAN Slash Sheet. 

.11 



'Thble 4. Group A Test Descriptions 

Sub-
group Description Sample Size/Accept No. 

Components Modules[6) 

1 Static Tests at 25 °C 116/0 77/1 

2 Static Tests at 116/0 55/1 
Maximum Rated 
Operating Temperature 

3 Static Tests at 116/0 55/1 
Minimum Rated 
Operating Temperature 

4 Dynamic Tests at 25 °C 116/0 77/1 

5 ~amic Tests at 116/0 55/1 
aximum Rated 

Operating Temperature 

6 ~amic Tests at 116/0 55/1 
inimum Rated 

Operating Temperature 

7 Functional Tests at 25 °C 116/0 77/1 

8A Functional Tests at 116/0 55/1 
Maximum Temperature 

8B Functional Tests at 116/0 55/1 
Minimum Temperature 

9 Switching Tests at 25 °C 116/0 77/1 

10 Switching Tests at 
Maximum Temperature 

116/0 55/1 

11 Switching Tests at 
Minimum Temperature 

116/0 55/1 

Cypress uses an LTPD sampling plan that was developed by the 
Military to assure product quality. Testing is performed to the sub­
groups found to be appropriate for the particular device type. All 
Military Grade component products have a Group A sample test 
performed on each inspection lot per MIL-STD-883 and the 
applicable device specification .. 

Table 5. Group B Quality Tests 

Sub-
group Description Quantity/Accept # 

orLTPD 

Components Modules[6) 

2 Resistance to Solvents, 4/0 4/0 
Method 2015 

3 Solderability, 
Method 2003 

10 10/0 

5 Bond Strength, 
Method 2011 

15 NA 

Notes: 
6. Military Grade Modules are processed to proposed JEDEC standard 

flows for MIL-STD-883 compliant modules. 

Quality, Reliability, and Process Flows 

Group B testing is performed for each inspection lot. An inspec­
tion lot is defined as a group of material of the same device type, 
package type and lead finish built within a six week seal period and 
submitted to Group B testing at the same time. 
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Table 6. Group C Quality Tests 

Sub-
group Description LTPD 

Components Modules[61 

1 Steady State Life Test, 
End Point Electricals, 

5 15/2 

Method 1005 

Group C tests for JAN product are performed on one device type 
from one inspection for lot representing each technology. Sample 
tests are performed per MIL-M-38510 from each three month 
production of devices, which is based upon the die fabrication 
date code. 

Group C tests for SMD and Military Grade products are per­
formed on one device type from one inspection lot representing 
each technology. Sample tests are performed per MIL-STD-883 
from each four calendar quarters production of devices, which is 
based upon the die fabrication date code. 

End-point electrical tests and parameters are performed per the 
applicable device specification. 

Table 7. Group D Quality Tests (Package Related) 

Sub-
group Description Quantity/Accept # 

orLTPD 

Components Modules(6) 

1 Physical Dimensions, 
Method 2016 

15 15/2 

2 Lead Integrity, Seal: 
Fine & Gross Leak, 

15 15/2 

Method 2004 & 1014 

3 Thermal Shock, Temp 
Cycling, Moisture 

15 15/2 

Resistance, Seal: Fine 
& Gross Leak, Visual 
Examination, End-
Point, Electricals, Meth-
ods 
1011, 1010, 1004 & 1014 

4 Mechanical Shock, 15 15/2 
Vibration - Variable 
Frequency, Constant 
Acceleration, Seal: 
Fine & Gross Leak, 
Visual Examination, 
End-Point Electricals, 
Methods 2002, 2007, 
2001 & 1014 



Table 7. Group D Quality Tests (Package Related) 
(continued) 

Sub-
group Description Quantity/Accept II 

orLTPD 

Components Modules(7) 

5 Salt Atmoslhere, 
Seal: Fine Gross Leak, 

15 (0) 15/2 

Visual Examination, 
Methods 1009 & 1014 

6 Internal Water-Vapor 
Content; 5000 ppm 

3(0) or 5(1) N/A 

maximum @ 100°C. 
Method 1018 

7 Adhesion of Lead 15(0) 15/2 
Finish,[81 
Method 2025 

8 Lid Torque, 5(0) N/A 
Method 2024[91 

Notes: 
7. Does not apply to leadless chip carriers. 
8. Based on the number of leads. 
9. Applies only to packages with glass seals. 

Group D tests for JAN product are performed per MIlrM-38510 
on each package type from each six months of production, based 
on the lot inspection identification (or date) codes. 
Group D tests for SMD and Military Grade products are per­
formed per MIlrSTD-883 on each package type from each 52 
weeks of production, based on the lot inspection identification (or 
date) codes. 
End-point electrical tests and parameters are performed per the 
applicable device specification. 

Product Screening Summary 

Commercial and Industrial Product 

• Screened to either Level 1 or Level 2 product assurance 
flows 

• Hermetic and Molded packages available 
• Incoming Mechanical and Electrical performance guaran­

teed: 
- 0.02% AQL Electrical Sample test performed on every 

lot prior to shipment 
- 0.65% AQL External Visual Sample inspection 

• Electrically tested to Cypress data sheet 

Ordering Information 

Product Assurance Grade: Level 1 

• Order Standard Cypress part number 
• Parts marked the same as ordered part number 

Ex: CY7CI22-15PC, PALC22VIO-25PI 

Product Assurance Grade: Level 2 

• Bum-in performed on all devices to Cypress detailed circuit 
specification 

• Add "B" Suffix to Cypress standard part number when or­
dering to designate Bum-in option 
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• Parts marked the same as ordered part number 
Ex: CY7CI22-15PCB, PALC22V 10-25PIB 

Military Grade Product 

• SMD and Military Grade components are manufactured in 
compliance with paragraph 1.2.1 of MIlrSTD-883. Com­
pliant products are identified by an 'MB' suffix on the part 
number (CY7CI22-25DMB) and the letter "C" 

• JAN devices are manufactured in accordance with MIlr 
M-385 10 

• Military grade devices electrically tested to: 
- Cypress data sheet specifications 

OR 
- SMD devices electrically tested to military drawing speci­

fications 

OR 
- JAN devices electrically tested to slash sheet specifica­

tions 

• All devices supplied in Hermetic packages 
• Quality conformance inspection: Method 5005, Groups A, 

B, C, and D performed as part of the standard process flow 
• Burn-in performed on all devices 

- Cypress detailed circuit specification for non-Jan devices 

OR 
- Slash sheet requirements for JAN products 

• Static functional and switching tests performed at 25 °C as 
well as temperature and power supply extremes on 100% of 
the product in every lot 

• JAN product manufactured in a DESC certified facility 

Ordering Information 

JAN Product: 

• Order per military document 
• Marked per military document 

Ex: JM38510/2890lBVA 

SMD Product: 

• Order per military document 
• Marked per military document 

Ex: 5962-8867oo11A 

Military Grade Product: 

- Order per Cypress standard military part number 
- Marked the same as ordered part number 

Ex: CY7CI22-25DMB 

Military Modules 

• Military Temperature Grade Modules are designated with 
an 'M' suffix only. These modules are screened to standard 
combined flows and tested at both military temperature 
extremes. 

• MIlrSTD-883 Equivalent Modules are processed to pro­
posed JEDEC standard flows for MIlrSTD-883 compliant 
modules. All MIlrSTD-883 equivalent modules are as- II 
sembled with fully-compliant MIlrSTD-883 components. 
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Quality, Reliability, and Process Flows 

Product Quality Assurance Flow-Components 

Process Details 

All incoming materials are inspected to documented procedures covering the 
handling, inspection, storage, and release of raw materials used in the 
manufacture of Cypress products. Materials inspected are: wafers, masks, 
leadframes, ceramic packages and/or piece parts, molding compounds, 
gases, chemicals, etc. 

Sheet resistance, implant dose, species and CV characteristics are measured 
for all critical implants on every product run. Test wafers may be used to 
collect this data instead of actual production wafers. If this is done, they are 
processed with the standard product prior to collecting specific data. This 
assures accurate correlation between the actual product and the wafers used 
to monitor implantation. 

Sample wafers and sample sites are Inspected on each run from various 
positions of the furnace load to inspect for oxide thickness. Automated 
equipment is used to monitor pinhole counts for various oxidations in the 
process. In addition, an appearance inspection is performed by the opeartor to 
further monitor the oxidation process. 

Appearance of resist is checked by the operator after the spin operation. Also, 
after the film is developed, both dimensions and appearance are checked by 
the operator on a sample of wafers and locations upon each wafer. Final CDs 
and alignment are also sample inspected on several wafers and sites on each 
wafer on every product run. 

Film thickness is monitored on every run. Step coverage cross-sections are 
performed on a periodic basis to insure coverage. 

An outgoing visual inspection is performed on 100% of the wafers in a lot to 
inspect for scratches, particles, bubbles, etc. Film thickness is verified on a 
sample of wafers and locations within each given wafer on each run. Pinholes 
are monitored on a sample basis weekly. 

Electrical test is performed for final process electrical characteristics on every 
wafer. 

Weekly review of all data trends; running averages, minimums, maximums, 
etc. are reviewed with the process control manager. 

Verify functionality, electrical characteristics, stress test devices. 

Pass/fail lot based on yield and correct probe placement. 

TO ASSEMBLY 
AND TEST 

(continued) 
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PLASTIC 
ASSEMBLY 

FLOW 

Quality, Reliability, and Process Flows 

Product Quality Assurance Flow-Components (continued) 
Commercial and Industrial Product 

COMMERCIAL AND INDUSTRIAL PRODUCT 

Wafer Prep/Mount/Saw 
Inspect for accurate sawing of 

scribeline and 100% saw-through 

Die Visual Inspection 
Inspect die per Cypress equivalent to 

MIL-STD-883, Method 2010, condition B 

QC Visual Lot Acceptance 
Sample inspect die; 1.0% AQL 

Die Attach 
Attach per Cypress detailed specification 

QC Process Monitor 
Inspect for die position, quality and uniformity of 

die attach and attachment strength, MIL-5TD-883, 
Method 2010, criteria 

Wire Bond 
Bond per Cypress detailed specification 

QC Process Monitor - Wire Bonding 
Monitor bond strength and failure mode 

Internal Visual Inspec.1ion 
Low-power (30x) inspection of workmanship MIL­

STD-883, Method 2010, condition B 

QC Visual Lot Acceptance 
Sample inspect lot to verify workmanship, 
MIL-STD-883, Method 2010, condition B, 

criteria; 0.4% AQL 

Die Coat 
Coating applied to selected products 

(continued) 
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Quality, Reliability, and Process Flows 

PLASTIC 

Product Quality Assurance Flow-Components (continued) 
Commercial and Industrial Product 

QC Visual Lot Acceptance for Die Coated Products 

Mold/Encapsulate Plastic Devices 

Post Mold Cure 

Seal Hermetic Devices 

Periodic QC Monitor, Lid-Torque 
Shear strength of glass-frit seal tested 

to MIL-STD-883, Method 2024 

Per Cypress method for molding compound 

Lead Trim/Form 
Lead trim and form for plastic devices, lead 
trim for hermetic devices (where applicable) 

Lot 10 
Mark assembly lot on devices 

Lead Prep/Finish (Solder Dip) 
Prepare leads for solder dip, solder dip devices 

and inspect for uniform solder coverage 

QC Process Monitor 
Verify workmanship and solder coverage 

Fine and Gross Leak Test 
Method 1014, Cond A or B; fine leak (sample) 

Method 1014, Cond C; gross leak (100%) 

Extemal Visual Inspection 
Inspect for workmariship, construction, cracked or 
broken devices, bent leads, crazing, castell at ion 

alignment, and solder coverage. 
MIL-STD-883, Method 2009 

(continued) 
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PLASTIC 

• 
0 • • 
D 
• 
0 
• 

Quality, Reliability, and Process Flows 

Product Quality Assurance Flow-Components (continued) 
Commercial and Industrial Product 

HERMETIC 
OPTIONAL BURN-IN PROCESSING FOR LEVEL 2 

Pre-Burn-In Electrical Test 

• 
Bum-In 0 • • 

QC Monitor - Bum-In Documents/Results D 
• 

Post-Burn-In Electricals 0 Per applicable device specification 

• 
:--0 QC Inspection 0-: PDA verified within limits 
• • 

Final Electrical Test 
100% test lot; static (DC), functional and switching (AC) 

tests perfomed per applicable device specification 

Final Device Marking 

Final Visual Inspection 
Inspect for bent leads, marking, solder coverage, etc. 

I QC LOT ACCEPTANCE I 
External Visual Sample 

Method 2009; 0.4% AQL 

Electrical Sample Test 
0.02% AQL to guarantee 200 PPM 

Inspection - Pre-Shipment 
Confirm part type, count, package, check for 

completeness of processing requirements, confirm 
supporting documentation is sent, if required 

Pack/Ship Order 

Key 

o Production Process 

D Test/Inspection 

IQ] Production Process and Test Inspection 

o QC Sample Gate and Inspection 
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Quality, Reliability, and Process Flows 

Product Quality Assurance Flow-Components 
Military Components 

MILITARY ASSEMBLY FLOW 

Wafer Prep/Mount/Saw 
Inspect for accurate sawing of scrlbeline and 100% saw-through 

Die Visual Inspection 
Inspect die per MIL-STD-883, Method 2010, condition B 

QC Visual Lot Acceptance 
Sample inspect die; 1.0% AQL 

Die Attach 
Attach per Cypress detailed specification 

Die Adherence Monitor 
MIL-STD-883, Method 2019 or Method 2027 

Wire Bond 
Bond per Cypress detailed specification 

Bond Pull Monitor 
MIL-STD-883, Method 2011 

Internal Visual Inspection 
Low-power and high-power inspection per 
MIL-STD-883, Method 2010, condition B 

QC Visual Lot Acceptance 
Sample inspect lot per MIL-STD-883, 
Method 2010, condition B, 0.4% AQL 

Die Coat 
Coating applied to selected products 

QC Visual Lot Acceptance for Die Coated Products 

Seal 

Periodic QC Monitor, Lid-Torque 
Shear strength of glass 

(continued) 
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Quality, Reliability, and Process Flows 

Product Quality Assurance Flow-Components (continued) 
Military Components 

Temperature Cycle 
Method 1010, Cond C, 10 cycles 

Constant Acceleration 
Method 2001, Cond E, Y1 Orientation 

Lead Trim 
Lead trim when applicable 

Lot 10 
Mark assembly lot on devices 

Lead Finish 
Solder dip or matte tin plate applicable devices and inspect 

QC Process Monitor 
Verify workmanship and lead finish coverage 

External Visual Inspection 
Method 2009 

Pre-Burn-In Electrical Test 
Method 5004, per applicable device specification 

Burn-In 
Method 1015, condition D 

Post-Burn-In Electricals 
Method 5004, per applicable device specification 

PDA Calculation 
Method 5004, 5% 

Final Electrical Test 
Method 5004; Static, functional and switching 
tests per applicable device specification 

(continued) 
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Quality, Reliability, and Process Flows 

Product Quality Assurance Flow-Components (continued) 
Military Components 

Lead Finish - Solder Dip 
Solder dip applicable devices 

Fine and Gross Leak Test 
Method 1014, condition A or B, fine leak; condition C, gross leak 

Final Device Marking 
MIL-STD-883 or applicable device specification 

Group B 
Method 5005 

Group A 
Method 5005, per applicable device specification 

GroupCand D 
Method 5005, in accordance with 
1.2.1 of MIL-STD-883; JAN devices 
in accordance with MIL-M-38510 

External Visual 
Method 2009, 100% inspection 

External Visual Sample 
Method 2009, 0.4% AQL 

Plant Clearance 

Pack/Ship Order 

Key a Production Process 

D Test/Inspection 

(QJ Production Process and Test Inspection 

o QC Sample Gate and Inspection 
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1-sided 

Quality, Reliability, and Process Flows 

Product Quality Assurance Flow-Modules 

Incoming materials 
inspection 

'Y All incoming materials are inspected to documented 
procedures covering the handling, inspection, storage, 
and release of raw materials used in the manufacture of 
Cypress products. Materials inspected are: substrates, 
active device packages, chip capacitors, lead frames, 
solder paste, inks, chemicals, etc. 

Kit Picked 
Compliance verified, documented, 

and traceability established 

Clean 
Pre-assembly cleaning of components 

Solder Paste Depostion 
Screen printed and/or dispensed per detailed specifiction 

2-sided 

• o • 
IQ) 

• o • o 

Component Placement 
Robotic and/or manual per detailed specification 

Solder Reflow 
Microprocessor controlled infrared reflow oven 

Clean 

Data lo~ging A.... • _ 
(optional) 'V"" 

Flux removal by vapor phase 
per detailed specification 

AQL visual 

Double-Sided Assembly 
Repeat process for side 2 

Solder paste deposition 

Component placement 

Solder reflow 

Clean 

100% visual 

o 
• 

IQ) 
• o 
• o 

.... t···O AQLvisual 100% visual O···~· -_ . 
Lead Trim 

Electrical Test 

(Pre-burn-in test) 

(continued) 
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Quality, Reliability, and Process Flows 

Product Quality Assurance Flow-Modules (continued) 

OPTIONAL BURN-IN PROCESSING FOR LEVEL 
(STANDARD FOR MIL DEVICES) 

Burn-In 
Method 1015 

QC Monitor - Burn-In Documents/Results 

Post-Bum-In Electricals 
Per applicable device specification 

1- --

• o 
• • o 
• o 
• • 

~-o QC Inspection 
PDA verified within limits O-~ 

• -_.' 

Final Electrical Test 
100% test lot; DC, AC, functional, and dynamic 

tests performed per applicable device specification 

Final Device Marking 

Final Visual Inspection 
Confirm part type, count, package, check for 

completeness of processing requirements, confirm 
supporting documentation is sent, if required 

QA electrical test 
(room temperature) 

Inspection - Pre-Shipment 

Pack/Ship Order 

Key 

o Production Process 

o Test/Inspection 

IQI Production Process and Test Inspection o QC Sample gate and inspection 
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Reliability Monitor Program 

The Reliability Monitor Program is a documented Cypress proce­
dure that is described in Cypress specification 125-00008, which 
is available to Cypress customers upon request. This specification 
describes a procedure that provides for periodic reliability moni­
tors to insure that all Cypress products comply with established 

Reliability Monitor Program Sampling Plan 

Test Description 

Early Failure Rate (EFR) 
150oCHTOL 
125°CHTOL 

Latent Failure Rate (LFR) 
150°CHTOL 
125°C HTOL 

High Temperature Steady State Life (HTSSL) 
150oCHTOL 
150°C HTOL (1 lot/quarter extended) 

Plastic Package Data Retention (DRET) PROM/PLD 
165°C Bake 

Hermetic Package Data Retention (DRET) PROM/PLD 
250°C Bake 

Pressure Cooker (PCT) 
121°CI100% R. H. 

High-Acceleration Saturation (HAST) 
Biased 121°C/85% R. H. 

Temperature Cycle (T/C) 
- 65°C to + 150°C 
- 65°C to + lS00C (1 lot/quarter extended) 

Notes: 
10. Maximum period between samples is listed. More frequent sampling 

may occur. 
11. 116 units for PROMIPLD. 

Quality, Reliability, and Process Flows 

goals for reliability improvement and to minimize reliability risks 
for Cypress customers. The Reliability Monitor Program is de­
signed to monitor key products within each generic process fami­
ly. This procedure requires that detailed failure analysis be per­
formed on all test rejects and the corrective actions be taken as 
indicated by the analysis. A summary of the Reliability Monitor 
Program test and sampling plan is shown below. 

Sample Fre~uen-
Duration Size cy 10) 

195/116[11) 12 Hours Weekly 
80 Hours 195/116[10) Bi-Weekly 

195/116110) 2000 Hours Monthly 
3000 Hours 1951116(10) Monthly 

168 Hours 116 Weekly 
1000 Hours 116 Quarterly 

1000 Hours 45 Weekly 

1000 Hours 45 Bi-Weekly 

288 Hours 45 Weekly 

200 Hours 45 Monthly 

100 Cycles 4S Weekly 
1000 Cycles 45 Quarterly 
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CYPRESS 
SEMICONDUCTOR 

Tape and Reel Specifications 
Description 

Surface-mounted devices are packaged in embossed tape and 
wound onto reels for shipment in compliance with Electronics In­
dustries Association Standard EIA-481 Rev. A. 

Specifications 

Cover 'Jape 

• The cover tape may not extend past the edge of the carrier tapes 
• The cover tape shall not cover any part of any sprocket hole. 
• The seal of the cover tape to the carrier tape is uniform, with 

the seal extending over 100% of the length of each pocket, on 
each side. 

SOIC Devices 
TYPICAL 

DIRECTION OF FEED 

SOJ Devices 
TYPICAL 

[[][[][[] 
DIRECTION OF FEED 

• The force to pc::el back the cover tape from the carrier tape shall 
be: 20 gms mmimal, 70 gms nominal, 100 gms maximal, at a pull­
back speed of 300 ± 10 mm/min. 

Loading the Reel 

Empty pockets between the first and last filled pockets on the tape 
are permitted within the following requirements: 
• No two consecutive pockets may be left empty 
• No more than a total of ten (10) empty pockets may be on a reel 

The surface-mount devices are placed in the carrier tape with the 
leads down, as shown in Figure 1. 

PLCC and LCC Devices 
TYPICAL 

DIRECTION OF FEED 
PIN #1 TO BE ON CIRCULAR 
SPROCKET-HOLE SIDE OF TAPE 

Figure 1. Part Orientation in Carrier Tape 
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Leaders and Trailers 

The carrier tape and the cover tape may not be spliced. Both tapes 
must be one single uninterrupted piece from end to end. 

Both ends of the tape must have empty pockets meeting the fol­
lowing minimum requirements: 

• Trailer end (inside hub of reel) is 300 mm minimum 

• Leader end (outside of reel) is 500 mm min., 560 mm max. 

• Unfilled leader and trailer pockets are sealed 

• Leaders and trailers are taped to tape and hub respectively us-
ing masking tape 

Packaging 

• Full reels contain a standard number of units (refer to Table 1) 
• Reels may contain up to 3 inspection lots. 

• Each reel is packed in an anti-static bag and then in its own indi­
vidual box. 

• Labels are placed on each reel as shown in Figure 2. The infor­
mation on the label consists of a minimum of the following in­
formation, which complies with EIA 556, "Shipping and Re­
ceiving Transaction Bar Code Label Standard": 
- Barcoded Information: 

Customer PO number 
Quantity 
Date code 

- Human Readable Only: 
Package count (number of reels per order) 
Description 
"Cypress-San Jose" 

Cypress pin 
Cypress CS number (if applicable) 
Customer pin 

• Each box will contain an identical label plus an ESD warning 
label. 

Ordering Information 

CY7Cxxx-yyzzz 

xxx = part type 

yy = speed 

zzz = package, temperature, and options 

SCT = soic, commercial temperature range 
SIT = soic, inductrial temperature range 
SCR = soic, commercial temperature plus bum-in 
SIR = soic, industrial temperature plus bum-in 
VeT = soj, commercial temperature range 
VIT = soj, industrial temperature range 
VCR = soj, commercial temperature plus bum-in 
VIR = soj, industrial temperature plus bum-in 
JCT = pIce, commercial temperature range 
JIT = pIce, industrial temperature range 
JCR = pIce, commercial temperature range plus bum-in 
JIR = pIce, industrial temperature range plus bum-in 

Notes: 
1. The T or R suffIx will not be marked on the device. Units will 

be marked the same as parts in a tube. 
2. Order releases must be in full-reel multiples as listed in Table 1. 

Table t. Parts Per Reel and Tape Specifications 

Package 1Ype Terminals Carrier Width (mm) Pocket Pitch Parts Per Meter Parts Per Full Reel 

PLee 18 24 3 83.3 750 

20 16 3 83.3 750 

28(S) 24 4 62.5 500 

44 32 6 41.6 400 

52 32 6 41.6 400 

68 44 8 31.2 350 

84 44 8 31.2 350 

SOIC 20 24 3 83.3 1,000 

24 24 3 83.3 1,000 

28 24 3 83.3 1,000 

SOJ 20 24 3 83.3 1,000 

24 24 3 83.3 1,000 

28 24 3 83.3 1,000 

PQFP 84 32 8 31.2 500 

100 44 9 27.7 400 
132 44 9 27.7 350 

164 56 11 22.7 200 

196 56 11 22.7 200 
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13" 

Tape and Reel Shipping Medium 

Label Placement 

ESDSTICKER 

TAPE SLOT IN CORE 

REGULAR. SPECIAL. OR 
BAR CODE LABEL 

Figure 2. Shipping Medium and Label Placement 
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CYP~SS§§~~~~~~~~~~~ 
SEMICONDUcrOR 

Thermal Management and 
Component Reliability 

One of the key variables determining the long-term reliability of 
an integrated circuit is the junction temperature of the device dur­
ing operation. Long-term reliability of the semiconductor chip de­
grades proportionally with increasing temperatures following an 
exponential function described by the Arrhenius equation of the 
kinetics of chemical reactions. The slope of the logarithmic plots 

is given by the activation energy of the failure mechanisms causing 
thermally activated wear out of the device (see Figure 1.). 

Typical activation energies for commonly observed failure mecha­
nisms in CMOS devices are shown in Table 1. 
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Figure 1. Arrhenius plot, which assumes a failure rate proportional to EXP (-EAlkT) 
where EA is the activation energy for the particular failure mechanism 
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Table 1. Failure Mechanisms and 
Activation Energies in CMOS Devices 

Approximate 
Failure Mode Activation Energy (EQ) 

Oxide Defects 0.3eV 
Silicon Defects 0.3eV 
Electromigration 0.6eV 
Contact Metallurgy 0.geV 

Surface Charge 0.5-1.0 eV 

Slow Trapping 1.0eV 
Plastic Chemistry 1.0eV 
Polarization 1.0eV 
Microcracks 1.3eV 
Contamination 1.4eV 

To reduce thermally activated reliability failures, Cypress Semi­
conductor has optimized both their low-power generating 1.2J.1 
CMOS device fabrication process and their high heat dissipation 
packaging capabilities. Table 2 demostrates this optimized thermal 
performance by comparing bipolar, NMOS and Cypress high­
speed 1K SRAM CMOS devices in their respective plastic packag­
ing environments under standard operating conditions 

Table 2. Thermal Performance of Fast lK SRAMs 
in Plastic Packages 

Cypress 
Technology Bipolar NMOS CMOS 

Device Number 93422 ·9122 7C122 
Speed (ns) 30 25 25 

Icc (mA) 150 110 60 
Vcc (V) 5.0 5.0 5.0 

PMAX(mW) 750 550 300 

Package RTH (JA) (OC/W) 120 120 70 

Junction Temperature (0C) 160 136 91 
at Data Sheet PMAX[l) 

Notes: 
1. Tambient = 70°C 

During its normal operation, the Cypress 7C122 device experi­
ences a 91°C junction temperature, whereas competitive devices 
in their respective packaging environments see a 45°C and 69°C 
higher junction temperature. In terms of relative reliability life ex­
pectancy, assuming a 1.0 e V activation energy failure mechanisms, 
this translates into an improvement in excess of two orders of mag­
nitude (100x) over the bipolar 93422 device and more than one or­
der of magnitude (3Ox) over the NMOS 9122 device. 

Thermal Management 

Thermal Performance Data of Cypress Component 
Packages 

The thermal performance of a semiconductor device in its package 
is determined by many factors, including package design and con­
struction, packaging materials, chip size, chip thickness, chip at­
tachment process and materials, package size, etc. 

thermal Resistance (alA, ale) 

For a packaged semiconductor device, heat generated near the juc­
tion of the powered chip causes the juction temperature to rise 
above the ambient temperature. The total thermal resistance is de­
fined as 

and aJAphysically represents the temperature differential between 
the die junction and the surrounding ambient at a power dissipa­
tion of 1 watt. 

The junction temperature is given by the equation 

where 

and a Tc - TA CA= --P--

TA = Ambient temperature at which the device is operated; 
Most common standard temperature of operation equals 
70°C 

TJ Junction temperature of the IC chip 
Tc Temperature of the case (package) 
P Power at which the device operates 

aJC = Junction-to-case thermal resistance 

aJA = Junction-to-ambient thermal resistance 

aCA = Case-to-ambient thermal resistance 

The junction-to-ambient environment is a still-air environment 
where the device is inserted into a low-cost standard device socket 
and mounted on a standard .062" G 10 PC board. For juction-to­
case measurements, the same assembly is immersed into a con­
stant temperature liquid reservoir approaching infinite heat sink­
ing for the heat dissipated from the package surface. 

The thermal resistance values of Cypress standard packages are 
graphically illustrated in Figures 2 through 5. Each envelope repre­
sents a spread of typical Cypress integrated circuit chip sizes (upper 
boundary = 5000 Mils2, lower boundary = 30,000 Mils2) in their 
thermally optimized packaging environment. 

All thermal characteristics are measured using the TSP (Tempera­
ture Sensitive Parameter) test method described in MIL STD 
883C, Method 1012.1. A thermal silicon test chip, containing a 25n 
diffused resistor to heat the chip and a calibrated TSP diode to 
measure the junction temperature, is used for all characterizations. 
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Figure 2. Thermal Resistance of Cypress Plastic DIP Packages 
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100 

90 

~ 80 

~ 70 ~ 
UJ 
0 

60 z 
~ 
t/) 

50 fa 
a: 
...J 40 
<C 
~ 
a: 30 w 
:r:: 
l-

t 20 

10 

0 
16 

DIE SIZE 
-t--+--+- - - - 5,000 sa. MILS. 

- 30,000 sa. MILS. 

20 24 28 32 36 

LEAD COUNT--' 

Figure 5. Thermal Resistance of Cypress SOICs 

14-4 

JA 

JC 

40 



Thermal Management 

Packaging Materials 
Cypress Plastic Packages incorporate: Cypress Cerdip Packages incorporate: 

• High thermal conductivity copper lead frame • High conductivity alumina substrates 
• Molding compound with high thermal conductivity • Silver-fiHed glass as die attach material 
• Silver-filJed conductive epoxy as die attach material • AHoy 42 lead frame 
• Gold bond wires • Aluminum bond wires 
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CYPRESS 
SEMICONDUCTOR 

Package Diagrams 
16 Lead (300 MIL) Cerdip D2 

0.OO5MIN.0

01 

r- ~":~M':::'::::::~' 
<!:.~ MIN. 

Jl0 MAX. 

~ -I I-- SEATING PLANE 

I 0.745 I 0.140 r------ 0290 
• 0.785 • 0.175 I r::: 0:320:;1 

~:~~r~El!~ t ~~ 0.015J_~ ~~*' 
0.125 I I II 0.060 1- 0.012 I 
0200 I I --II-- I----0.330 -
. -I ~ 0.045 0.015 0.390 

0.090 D.ii6s 0.020 
Q.1To 

20 Lead (300 MIL) Cerdip D6 
(MIL-M·38510 0-8 CONFIG. 1) 

'''''h ~';" DIMEN~DNSlNINCHES 
,UW3' :: 
I'"" ........ ~ ~~!~-lij,~ ~:::'~ I-- 0970 o.m 1 r 0320 '""']1 

~·:~I ~lij~ ~ 
0.015+~L-'50 

-lIll-~ ~~~ 0080 I-- ~ ~~~ -l 
0015--1~ 0090 

0110 0.020 
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18 Lead (300 MIL) Cerdip D4 

__ 1 0 

MILM38510o-eCONFIG 1 

DIMENSIONS IN INCHES 
MIN. 
MAx: 

0.OO5tMIN I- --::n.:" 
~~ WI--SEATING PLANE 

I--~ ---.l 0.140 0.290 

I _~905 I ms Ie Q.32o::J1 

~Em::m-t ~ 0.200 __ :.J1 

0.015 0009 *-~ ,J~-1~'" L:~=--J -I I-- 0.050 0.015 0.390 

~:~ il.ii6s 0.020 

22 Lead (400 MIL) Cerdip D8 
MILM38510D-7CONFlG.1 

0.005 MIN. PIN 1 

,[r .... .,."'"" ............... ' DIMENSIONS IN INCHES 0.360 MIN. J MAX. 

0.045 I.- SEATING PLANE 

I-- 1.060 -----I 0.140 0.390 

I .~"0 I 0.175 1C0.420:;1 

:~~~J::m~~~ 
:~ =~ ~ ~ l- -1~'" L:~.,.---J -I I-- 0.045 0.015 0.490 

0.090 0.066 0.020 
0.110 



5r~====~",== Package Diagrams 

--l t-
0.090 
0.110 

22 Lead (300 MIL) Cerdip DIO 

24 Lead (300 MIL) Cerdip D14 
MIL·M·38S10 D-9 CONFIG. 1 

o 
150 

'''''1 ~' 

DO 0.245 

DIMENSIONS IN INCHES 
MIN. 

:E 
MAX. 

SEATING 
PLANE 

~ ~0'095 
0.140 0290 

:::~ 0.175 rcO.320~ 

0"55~~1l Lmo. 0.200 .JJd 0.009 15-
0125 I 0.012 of- I Hj It~ ''''' :: L,.., j -=.J 0.065 0.390 
0.090 0.015 
0.110 0.020 
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24 Lead (600 MIL) Cerdip D12 
MIL M 38510 0-3 CONFIG. 1 

PIN 1 

DIMENSIONS IN INCHES 
MIN. 
MAX. 

SEATING PLANE 

28 Lead (600 MIL) Cerdip D16 
MIL-M-38510 [).IO CONFIG.I 

DIMENSIONS IN INCHES 
MIN. 
MAX. 

SEATING PLANE 

III 



~ crmss Package Diagrams 
~,-~~====================~======~~======= 

40 Lead (600 MIL) Cerdip D18 

0.
00591- / PIN 1 

DOJo 
I JO 

MIL M 38510 0-5 CON FIG. 1 

DIMENSIONS IN INCHES 
MIN. 

MAX. 

~jl 
0.095 SEATING PLANE 

f--- ~:~~~ ---l 0.140 1-~.:~ ~ I I 0.175 . ---, I 

::=t~ mr-~~::II tf. 
:~ r U.", JL .... L.",-J 

0.090 
0.110 

0.090 0.060 0.015 0.690 

0.110 0.020 

32 Lead (600 MIL) Cerdip D20 

DIMENSIONS IN INCHES 

MIN. 
MAX. 

~0.630--l 
0.690 

0.005 MIN. 

0.045 0.015 
0.065 0.020 

28 Lead (300 MIL) Cerdip D22 

11 //PINl 

OO-:ls 
0.310 

--.-l 
0095 

OIMENSIONS IN INCHES 
MIN. 
MAX. 

SEATING 
PLANE 

~~~ 
1.430 0 140 0.290 
1.485 0175 r--0.320~ 

~~w-tlm 0.2oo~ ~ 
!!..!!! I 0.009 0' 
0200 I I 111111 0015 0012 16' 

t ~tO'04S ooeo L j o:ii65 0.330 
~ ~ ii39ii 
0.110 0.020 

14-8 



~ Package Diagrams 
~~~~============================================================== 

48 Lead (600 MIL) Sidebraze DIP D26 

O.OOS MIN PIN 1 

1 r-
( 

I 

1 
50 

--ui 
0.5 
0.6 

DIMENSIONS 
IN INCHES 

MIN. 
MAX. 

J 
0.

020-i [ 
2.370 Q.08O 0.100 

1-011---------2.430 • 0.200 

~~ ~ ---.l Q,llli! 

SEATING 
PLANE 

~ --. 0.070 
0.090-J I- 0.040 0.01S -J1- 0.12S .-J 
0.110 0.060 0.022 0.160 

I 0.012 I 
I--0.590 --l 

0.620 

52 Lead (900 MIL) Bottombraze DIP D28 

0.005 MIN PIN 1 

1r 
-1 

DIMENSIONS 
IN INCHES 

MIN. 
MAX. 

0.7BO X- 0.075 
0.B20 -0.100 

J y=O.OBO 

'ct:n:::n::n:::::rt:n:::n::n:::::rC"l:~I"E::I1C"1::::n:::::ln::::nc:::n:::::n::::::ln::::nc:::n:::::n::::::lC'lJ:?1 0.11 0 

g:g~~-i ~SEATING 
2.S60 • . PLANE 

1-1--------2.640 ~ 

g:~~i-.Tt 0° ~~ J -VVVVVVVVVVVVVMVVVVVVVVVVVV~ 150 ffl 0.065 11\ 
0.090 -J I- 0.040 -I!: 0.015 -J I- 0.125.-J 1 0.OB5 
0.110 0.060 0.020 0.160 0.009 I 0.B80 

0.012---1i 0.920 

14-9 

II 



~ Package Diagrams 
~~~~============================================================== 

64 Lead (900 MIL) Bottombraze DIP D30 

0.005 MIN 

1r-
PIN 1 

1 
DIMENSIONS 
IN INCHES 

MIN. 
MAX. 

0.7BO 0075 
0.B20 X= 0-:-1 0-0 

J y=O.OBO 

"I::::Icn:::n::n::::!crc:rcn:::n::n:::n::::Icn:::n::n::::!crc:rcn:::n::n:::n::::Icn:::n::n::::!crc:rcn:::n~ I 0.11 0 

~:~~~~ ~SEATING 
I 

3.160 .' PLANE 

• 3.240 • --.1 

g:~~ill M 00 I~~I~ ~!\ 
0.090 --I I- 0.040 ~ ~ 0.015 --II- 0.125 :::J 15°1 g:g:~ 
0.110 0.060 0.020 0.160 0.009 I O.BBO 

0.012 --...fi 0.920 

32 Lead (300 MIL) Cerdip D32 

PIN 1 

I 
0.245 

~~~~~-p~~~~~~~~~~~~0 

I· 

I 

-I ;. 0.090 
~0.110 

14-10 

L 

I--- 0.330 ---+1.1 
0.390 



~ CYPRE!5S Package Diagrams 
~~ICOWUcrOR================================================================== 

48 Lead (600 MIL) Cerdip D34 

PIN 1 

I 
0.580 

..... ~ ........... ~ ..... _~ ""~-r-'I""I'"~"""""'''''''~O 
L 

i ,'0.090 
--J ""0.110 

24 Lead (400 MIL) Cerdip D40 

14-11 

SEATING PLANE 

I 0.630 ----.II i----- 0.690 • 



~ Package Diagrams 
~~~~============================================================== 

16 Lead Rectangular Flatpack F69 

(MIL-M-38510 F-5 CONFIG 2) 

0.045 PIN 1 DIMENSIONS IN INCHES ~i~·. 
0.055 1. 
0.015 T· 
0.019L 

t 
0.012 

0.045 1. 
f 

~ ~ 

D~~:r 
l ~:~~04 ~:~:;J 0.030 I-

L 0.050 q- )-----.i--~-:~.I....:~ 

1Q:.003 I- 0.155 -l 0.005 ] t 
0.006 0.175 0.015 

0.045 
0.055 

0.015 
0.019 

0.012 
0.045 

20 Lead Rectangular Flatpack F71 

PIN 1 

1.~ 
T· 

L 

t 

1. 

MIN. 
X. DIMENSIONS IN INCHES MA 

gj 
0.480 
0.520 

&J 
t l ~:~~O~ ~:~~~ J 

0.050 I-

L 0.070 Cl"'~ ~----) .... -----.i--~-:~.L..:~ 
1Q:.004 '-1--0-.2-24--lft~:;;;;0.=01:!::0~J~~t 

0.007 0.236 0.030 

14-12 

18 Lead Rectangular Flatpack F70 

0.045 PIN 1, DIMENSIONS IN INCHES ~i~·. ;.;;; t~ 01====:1 1 I 
t I====: ~::~; 

0.012 ~ I 
0.

020 1. ~ 

tl ~:~~~o ~:~~~J 
0.030 I-
0.050 ;.I~;;.... ________ --L.. 

L q Il ~~ 
1Q:.004 I .1 0.200 0.026 ] t 

0.007 • 0.250 0.040 

24 Lead Rectangular Flatpack F73 

(MIL-M-38510 F-6 CONFIG 2) 

0.045 PIN 1 DIMENSIONS IN INCHES ~ 
0.055 1. 



~ Package Diagrams 
~~~U~================================================================ 

.750 o 
M AX 

j 

I 
0.550 

BSC 

REF' L:L 

0.045

1 0.055 

t 

0.018 
0.022} 

T 

0.Q121 
0.045 

42 Lead Rectangular Flatpack F76 

PIN 1\ 

1> 

D 
.--

1.070 
MAX. 

0.100 
MAX.] 

", I I " =-t , I 
L 
IQ:.007 

0.010 I.-- 0.630 -+ 0.275 -I f L 0.040 
0.650 0.325 

0.350 
0.450 

Ie· 

I' 

48 Lead Quad Flatpack F78 
(Preliminary) 

0750 t.lAX 

0.550 BSC 

~ - 0.100 REF' 

0.350 

0.450 

-

a MAX 

u 

0.050 
BSC 

-L 
f 
--.l 
f 

0.060 

: 
PIN1ID~ 

0.018 
0.022 

14-13 

0.630 
MAX 

l 
I 
0.350 
0.450 

l 

0.089 
0.108 

0.079 
0.096 

0.058 
0.073 

II 0.009 
-'10.012 II 



~ Package Diagrams 
~~~~============================================================ 

.885 

.915 
o 
0--

0.350 

0.450 

I 
0.750 
BSC 

LL REF" 

t 
PIN1ID~ 

I' 

I 

Ie' 

64 Lead Quad Flatpack F90 
(Preliminary) 

0885 

0.915 

0.750 BSC 

~ I- 0.075 REF" 

0.350 

0.450 

t1 

8 0.535 

U 

0.050 
BSC 

~ 
T 

~ 
1 

0.016 
0.020 

0.350 
0.450 

~ 

T 
0.505 
0.530 

~ 

I 
0.350 
0.450 

l 

0.070 
0.090 

0.060 
0.078 

0.030 
0.045 

-1f- g:g~~ 

68 Pin Grid Array Package G68 

DIMENSIONS IN INCHES 
MIN 
MAX 



~ Package Diagrams 
~~~UaoR============================================================ 

207 Pin Grid Array G207 

1------ !:~~~ ------1 

~-------!::!~--------~ 

000000000000000 
00000000000000000 
00000000000000000 
00000000000000000 
0000 0000 

0000 0000 
0000 0000 
0000 0000 

1.780 
1.752 

0000 D 0000 

0000 0000 
0000 0000 

1.615 
1.585 

0000 0000 
0000 0000 
00000000000000000 
00000000000000000 
00000000000000000 
~000000000000000~~ 

BOTTOM VIEW 

207 X 0.070 

299 Pin Grid Array G299 
(Preliminary) 

1+------------ 2.070 ------------\ 

1----- 1.90 BSCO --------I 

000000000000000000 
00000000000000000000 
00000000000000000000 
00000000000000000000 
00000000000000000000 
00000 00000 
00000 00000 
00000 00000 

0.160 
0.180 

00000 00000 2.070 
00000 00000 
00000 00000 
00000 00000 
00000 00000 
00000 00000 
00000 00000 
00000000000000000000 
00000000000000000000 
00000000000000000000 
00000000000000000000 

000000000000000000 
BOTTOM VIEW 

14-15 

1.900 

0.160 
0.180 

SIDE 

_----1 
0.100 -t 

=t 207 X 0.018 

~ 
~ 4XO.050 

I . 0.100 

rO.120 

0.0<40 
0.060 
I-

SIDE 

_--.l 
0.100 -, 



0.040 x 450 

GLASS WINDOW 
0.150R TYP. 

28 Pin Windowed Leaded ChIp Carrier H64 

BOTTOM VIEW 

TOP VIEW 

RIGHT SIDE 
VIEW 

SEE~ " 
DETAIL "P" ,,' 

DETAIL "P" 

14-16 



~~======================================~p~a~Cka~gge~D~ia~~~~~ .. 

GLASS WINDOW 
0.280R TYP. 

0.040 x 45° 

44 Pin Windowed Leaded Chip Carrier H67 

(MIL-M-38510 C-J1) 
BOTTOM VIEW 

RIGHT SIDE 
VIEW 

SEE~ " 
DETAIL "P" '\:' 

_____ ~~O.500 
REF'. 

TOP VIEW 

0.658 

-++f--I----- + ____ -1----1-'-'- 0.642 
0.695 
0.685 

Eo .. ~ 
0.642 3 ' ~_______ 0.695 

0.685 

14-17 

DETAIL "P" 

lEI 



0.040 x 45° 

68 Pin Windowed Leaded Chip Carrier H81 

(MIL-M-38510 C-J2) 
BOTTOM VIEW 

RIGHT SIDE 
VIEW 

DETAIL ~~~~,: 

---------F!!::::=I- 0.800 
REF. 

GLASS WINDOW 
0.280R TYP. 

TOP VIEW 

----+----~I=l- g::!~ 

1

:000 001 I 

~·-________ g_::_!_~~-0-'9-95-------~·I.1 0.985 --------.. 

14-18 

0.995 0.985 

0.035 x 45° 

~r-
0.008 I _--10-4-_ 

11) 

DETAIL "P" 

0.032 0.026 



~ Package Diagrams 
~~~U~================================================================ 

20 Lead Plastic Leadless Chip Carrier J61 

DIMENSIONS IN INCHES 
MIN. 
MAX. 

o.!..n 
0.395 I CI 

0.350 
0.356 

32 Lead Plastic Leadless Chip Carrier J65 

0.025TYP'q r;: 

1T
0'045~-

~ I I TYP. 

0.585 

0.553 O.'4:r~:~; 

~.., I<-O~"R". -tt 1.." IIA'. 
0.447 --I 

-0-.4-85--- o:m 
0.495 

~---10.110 1 0.065 0.140 
0.095 

1-11- 0.Q13 I t t t 
0.021 0.390 ---I 0.015 MIN. 

0.430 

28 Lead Plastic Leadless Chip Carrier J64 
DIMENSIONS IN INCHES 

MIN. 
MAX. 

PIN 1 

44 Lead Plastic Leadless Chip Carrier J67 
DUoIENSIONS IN INCHES 

MIN. 
MAX. 

1 .lIT 
J ·-1 ~ 

14-19 

0.650 
0.656 

~---------- ~:~~ 

0.590 
0.630 



~ Package Diagrams 
~~~~============================================================ 

0.785 
0.795 

0.750 
0.756 

0.985 
0.995 

0.950 
0.958 

52 Lead Plastic Leadless Chip Carrier J69 

DIt.lENSIONS IN INCHES 

0.750 
0.756 

0.785 
14----------------- 0.795 

PIN 1 

t.lIN. 
t.lAX. 

68 Lead Plastic Leadless Chip Carrier J81 

DIMENSIONS IN INCHES 

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

0.950 
0.958 

PIN 1 

14-20 

MIN. 
MAX. 



~ Package Diagrams 
~~~~================================================================ 

PIN 11.0. 

16 Lead Rectangular Cerpack K69 

(t.fIL-t.f-38510 f-5 CON fiG 1) 

_----... ----1. 

TOP VIEW 

0.045 
---£,::;::::::~f-L- 0.055 

0.045t.fAX. 

--t 
0.004 

.~~==~========~ ____ ~0.009 
~:~~g. ,~ 
·~t~==ll =, ==0='2=46==j::1"=~LL 0.026 SEAnNG 

0.280 0.040 PLANE 

0.250 
0.350 

20 Lead Rectangular Cerpack K71 

+ 0.004 

~:~g:6cg~'::::~I=============LI ______ ,~·009 
Tj 0.250 I.--0.250 ---l 0.250 l L 0.026 SEATING 

0.350 0.300 0.350 0.040 PLANE 

14-21 

PI1 1.0. 

18 Lead Rectangular Cerpack K70 

(t.fIL-... -38510 f-l0 CONriG 1) 

TOP VIEW 

LO.005 ... IN. 
0.045 

---£;::=====:::::;::::]1--'- 0.055 

0.085UAX. 

+ 0.004 

~:t.g:~~~·::::JI~==========~I _______ ,~0.009 
Tj 0.250 !--0.250---l 0.250 l Lo.o26 SEAnNG 

0.350 0.300 0.350 0.040 PLANE 

PIN 1 1.0. 

0.590 
0.620 

24 Lead Rectangular Cerpack K73 

( ... IL-... -38510 f-6 CONrlG 1) 

0.045 
---r::::::::::=::J1-L 0.055 

0.045 ... AX. 

+ 0.004 

0.060 I I £ 0.009 
0.090': : I~ .,=-' 0.260 I 0.360 I 0.260 l' L 0.026 SEATING 

-l 0.325 I--0.400 ---l 0.325 0.040 PLANE 

I 



PIN 1 10 

~ 

28 Lead Rectangular Cerpack K74 

(t.iIL-t.i-38510 F-11 CONFIG 1) 

i 
L 

0.005J 
0.015 

-~ 'L 
I 

I 

I 

• 740 I o 
t.i AX. I 

I 

I 

I 

I 

- -

--

--

--. 

~ 
-L 
... 
I 

I 

... .1 
--.L 

I 

... 
--. 
_-:a..r 

0.005t.iIN. 

0.045 
0.055 

0.015 
0.022 

0.045t.iAX. 

0.003 

0.~04~5~1~==f======~1--'" ~0.009 
0.09~i==1=1::::===~:t:::3' I: 
~ 0.250 I---0.340 ------l 0.250 I L 0.026 SEATING 

0.370 0.380 0.370 I-- 0.040 PLANE 

14·22 



~~ =============================================~P~a~cka~ge~D~i~agr~a~m~S 
196 Lead Quad Fiatpack Package K196 

II ~~~~~~ij~~~~~~~~~~~~ijil :~ ;:iiiiijiijiijijijijijijijijijijijij~ I I 

TOP VIEW 

SIDE VIEW 

14-23 

0.025 WIN. 

LEAD FORM DETAIL 

0.0045 

L 
f L::3 

DATUW 
PLANE 



~ , Package Diagrams 
~~~~============================================================ 

18 Pin Rectangular Leadless Chip Carrier L50 

(MIL-M-38510 C.l0A) 

It. 

TOP n 
0.417 

o:m 

c="~-p 0.300 

0.008R 
18PlCS 

DIMENSIONS IN INCHES 
MIN. 

MAX. 

-0.075 I 0.060 

SIDE 

~ \+ 0.050 
0.086 

22 Pin Rectangular Leadless Chip Carrier L52 

~ 
0.055 ...--il::=t---

-.l0.022 

to.028 

0.484 

aMi 

~J 
~ 
0.298 

DIt.AENSIONS IN INCHES 

t.AIN. 
t.AAX. 

I.- 0.060 
I 0.075 

SIDE 

I.- 0.050 
0.083 

14·24 

20 Pin Rectangular Leadless Chip Carrier L51 

(MIL-M-38510 C-13) 

BOTTOM 

TOP 

«i 

I 0.045 

.-1. 0.055 

r16PLCS 

--=:3--"--«i 

n 
0.420 

0.435 

C0200_~ 
0.300 ~ 

DIMENSIONS IN INCHES 
MIN. 

MAX. 

SIDE 

I .... 0.050 
0.066 

24 Pin Rectangular Leadless Chip Carrier L53 

DIt.AENSIONS IN INCHES 

t.AIN. 

--+--&--ct. 

0.020 
0.030 

0.008 R 
24 PLACES 

0.392 
0.408 

t:~Jl 
0.308 

t.AAX. 

I- 0.062 
I 0.078 

SIDE 

J l 0.050 
0.066 



~ Package Diagrams 
~~~U~================================================================~ 

28 Pin Rectangular Leadless Chip Carrier L54 

(MIL-M-38510 C-llA) 

DIMENSIONS IN INCHES 

MIN. 

0.045 
0.055 ...--~I---

TOP 

--.L 0.022 
t 0.028 

MAX. 

'- 0.060 
I 0.075 

SIDE 

I 0.054 
1-0•063 

20 Pin Square Leadless Chip Carrier L61 

(MIL-M-38510 C-2A) 

PIN #1 0.045 

,.......,..,.r"II...,..,...~r 0.055 

DIMENSIONS IN INCHES 

0.045 + 
0.055,...-!E3--- ---E:E-t 

--.L 0.022 
t 0.028 

------n 
TOP OS I 

~g:~~~ 

~~~u 
0.358 

MIN. 
MAX. 

'- 0.060 
I 0.075 

SIDE 

I 0.054 
1-0•066 

14-25 

0.045 

32 Pin Rectangular Leadless Chip Carrier L55 

(MIL-M-38510 C-12) 

DIMENSIONS IN INCHES 

MIN. 
MAX. 

0.055 --.---%3--- ---E3Ir-<l. 

TOP 

0.045 + 
0.055 + 

TOP 

--.L 0.022 

til.028 

n 
0.540 
0.560 

~J 
0.458 

24 Pin Square Leadless Chip Carrier L63 

----::3-<t. 

~0.015 
,0.025 

of] 
~J 

0.410 

,-0.064 
I 0.010 

SIDE 

I.- 0.050 
O.oao 

,-0.060 
I 0.100 

SIDE 

I--0.050 
0.088 



~ CY'MSS Package Diagrams 
~~~~~============================================================== 

0.045 

0.045 

28 Pin Square Leadless Chip Carrier L64 

(MIL-M-38510 C-4) 

0.055 .,.-~f----

DIMENSIONS IN INCHES 

MIN. 
MAX. 

J..- 0.064 
I 0.078 

SIDE 

I 0.045 
1-0•066 

44 Pin Square Leadless Chip Carrier L67 

(MIL-M-38510 C-5) 

DIMENSIONS IN INCHES 

MIN. 
MAX. 

o:Os5 .--E:J-----

r- 0.064 
0.100 -- n TOP SIDE 

)~ 
0.660 

~IJ [:~~-. ~ 

~ I-- 0.054 0.640 
0.660 0.088 

14-26 



~ Package Diagrams 
~~~~u~================================================================== 

PIN NO.1 
INDEX"" 

Note: 

48 Pin Square Leadless Chip Carrier L68 

! 

I ---------.----------

I 

i 

. I 0.078 0.054 
...J0.066~ 1 0.066 

'- 0.0075R 
REF. 
(48 PLCS.) 

0.0075 R REF. 
(3 CORNERS) 

Thermal studs not used on DESC approved SMD products. If other 
products ordered cannot have thermal studs, contact your local sales 
office for special arrangements. 

14-27 

52 Pin Square Leadless Chip Carrier L69 

I 

I ----------4----------

I 

I 

j.1----------- ~:~:~ -------------+1 

n 
0.740 
0.761 

1 
I 

I ----------4---------

I 

I 

OJ 



~ Package Diagrams 
~~~NDUcrOR===================================================================== 

68 Pin Square Leadless Chip Carrier LSI 

(MIL-M-38510 C-7) 

0.045 

0.055 -.--£3'--------

TOP 

f--------~::!:--------t 

16 Lead (300 MIL) Molded DIP PI 

DIMENSIONS IN INCHES 

MIN. 
MAX. 

18 Lead (300 MIL) Molded DIP P3 

0.240 
0.270 

-- ~ 

DIMENSIONS IN INCHES 
MIN. 
MAx. 

SEATING PLANE 

C
-_:;]~~PINI 

~ 'I-- SEATING PLANE 

~ rP:~~j~:~!~ 
"WOW--MVW 

0.035 

'''' ==:j "~ r;::: '>M ~ 
1_----

0

-.

7

-

70

- ~fl S 
~ II ~ 0.015+~ ~~ fi; 
~ ~ ~ ~.060 ~ ~:~~~ ----1 

0.055 0.015 
0.065 0.020 

14-28 

:: !! J ~ -I~':: 
--I f.- 0.055 0.015 

0.090 0.065 0.020 
0.110 

r- 0.280 ---, 

1 C' 0.325 :11 

~w +~ ~V I-- 0.310 --l 
0.385 



~ Package Diagrams 
~~~NDUcroR ===================================================================== 

20 Lead (300 MIL) Molded DIP P5 

/PINI 

OD--r DIMENSIONS IN INCHES 
0.250 MIN. 

~ ~
-.::ro SEATlN:AX. 

~::~.070 ~'.~: !l1~:~:=J 
0.030 -----l __ PLANE 

0"402~W---+~ 0.190 -.i o' 

111[0.L ~:~ 15-
---l I-- 0.055 ~t 0.060 L I 

0.125 I -, 0.065 0.015 0.310-l 
0.200 0.090 0.020 il.385 

0.110 

22 Lead (300 MIL) Molded DIP P9 

I: :::::: :~;t1~ 
0.065 

-l f.-
0.090 
0.110 

OIMENSIONS IN INCHES 

MIN. 
MAX. 

SEATING PLANE 

1-- 0
.280 --j 

I r O
•
325 
~I 

ft o 
150 _ 0.009 

0.012 

!-- g:~~g --.j 

14-29 

22 Lead (400 MIL) Molded DIP P7 
PIN 1 

C
-- DIMENSIONS IN INCHES 

MIN, 

__ -.l MAl< 

0.040 I-- SEATING P~NE 

~:~~-m 
1;=1 1 J I ~ II ~: I :~A" I·~ 
0.200 I I /.- ---II-- ~ 0485 --I 

--I I-- 0.055 0.016 ' 
0.090 0.066 0.020 
0.110 

24 Lead (600 MIL) Molded DIP P11 
PINI 

DIMENSIONS IN INCHES 

0.060 -I 
1.230 0.080 0.140 r,==o.570=J !:==- _ 0.625 

0.155 ;wl.260 til j ne c:J ) 

0.200 I I ][ I I U- ~~ ~ 
0.125 J O·055-jf ~ I I 
0.200 0.065 0.015 0.080 I----~-----I 

0.090 0.020 0.885 
0.110 

O· 
W 

19 



~ Package Diagrams 
~~~UaoR================================================================== 

24 Lead (300 MIL) Molded DIP P13/P13A 

/"Nl 

00--' DIMENSIONS IN INCHES 
1 MIN. 

0.250 MAX. 
0.270 

--1. 

0.160 ~~ 1I0TEA ~: r.0.326~ 
NOTEB--l fijSEATING PLANE 

0.280 

0'190~~~-B ~ ~~ O~ ~ 
0.200 ~ [0.015 0:012 15· 

T 0.066~~ 0.080 1 1 I 0.086 I--0.310-...j 
0.090 0.016 0.385 
0.110 0.020 

NOTE A: P13 = ::: 

P13A = :::: 

NOTE B: P13 = :::: 

P13A- ::: 

40 Lead (600 MIL) Molded DIP P17 

PIN 1 

DIMENSIONS IN INCHES 

O 
MIN. 

MAX. 

__ ~ I 'r ".,,"" ,,,., 
0.085 II--~ 0.570 

r--~:~~~----"1 ~:::~ t:=0.6z5=:1 

:: r:wwJWW~il~: t ~ 
~ L h ~h 0.060 l-0.610-J 

0.090 .Q..!!§. ~.~~~ 0.685 o.no 0.055' 

14-30 

28 Lead (600 MIL) Molded DIP P1S 

0.090 
0.110 

PIN 1 

DIMENSIONS IN INCHES 
MIN. 
MAx: 

28 Lead (300 MIL) Molded DIP P21 

DO
/PIN 1 DIMENSIONS IN INCHES 

~ MIN. 
0.250 MAX. 
0.270 

----1 
I ijl SEATING PLANE 0.030 --t I--

il.iiici 0.280 

'" 1.370 "' 0.120 rrO.326~ 0.125 W1W·
480 

~40 ~ 0.2~ --1l 0-

I I ~ ~ ~:: ~:~~~ 1s-
T: JL 1--0.310 '1 

0.090 0.015 0.385-..j 
0.110 0.055 0.020 

0.065 



~ CYPRESS Package Diagrams 
~~~~ucr~================================================================ 

48 Lead (600 MIL) Molded DIP P25 

PIN#l 

1 
Dlf.AENSIONS IN INCHES 

I 

0.065 I 
0.085 -I 

0.530 
0.550 

f.AIN. 
MAX. 

I, 2.420 'I 0.150 I' 0'570~ 2.440 0.170 0.625 

r·1 

~».2~OO~ 'H~= W
1050 c! l U U U U U U U U U U U ~U~ U U U U U U U -1 ~ +1 MIT ~o» ~~I 

0.090 0.045 0.Q15 0.700 
0.110 0.055 0.020 

o 

64 Lead (900 MIL) Molded DIP P29 

0.055 -l 
0.100 

PIN#l 

Dlf.AENSIONS IN INCHES 

f.AIN. 
MAX. 

SEATING PLANE 

I' ~:: 'I D.I65 I' D.880==;l 
:22_~_:_ ----------.... -0-.2t-fD 4! D.~ "f~ 1~. 
0.160~ 0.Q15 0.Q12 L...-.--I ........ I\-
-t --1 i- -ll 0.060 I, 1.010 , I 

0.090 0.015 1.062 
0.110 0.020 
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32 Pin Windowed Rectangular Leadless Chip Carrier Q55 20 Pin Windowed Square Leadless Chip Carrier Q61 

PIN #1 0.045 

_.I"II...-aJ ........ r"'IU~,r 0.055 

DIMENSIONS IN INCHES 

0.045 

DIMENSIONS IN INCHES 

MIN. 
MAX. 

0.045 + 
0.055 -r--!!F=f---

0.055 -r---lIE:I----- .J.. 0.022 
t 0.028 

TOP 

,-0.084 
I 0.110 TOP fI ~ 0.342 n @ ~:~ 

~J 
0.458 

SIDE 

I 0.050 
1- 0•080 

~ 0.358 

tQdg_JJ 
0.358 

28 Pin Windowed Leadless Chip Carrier Q64 

0.045 
0.055 ...--:E:i---

0.045 
0.055 

no ~ 
0.442 

WINDOW 0.458 

0.190 DIA U 0.300 

I=g:1t~~ 
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DIMENSIONS IN INCHES 

MIN. 
MAX. 

'- 0.087 
I 0.114 

SIDE 

I 0.045 
1-0.066 

MIN. 
MAX. 

I- 0.084 
I 0.110 

SIDE 

I 0.054 
1-0.066 



AI 

1.010 
0.990 

- 10.100~ 

L ~~?-~~~~~(!) 
K 0000000000. 
J 00 1 0· 
H 00 0· 
o 00 0' 
F 00- -t,; -0· 
E 00 INDEX 0. 
D 00 0.070 1 TYP 0(· 
C 00, DIA 0(· 
B 0000000000(' 
A 000000000 
/1 2 3 " 5 6 7 8 91011 

BOTTOM VIEW 

68 Pin Windowed PGA Ceramic R68 

Ir !.:!.ll~ 1.088 

0.605 

@ 

TOP VIEW 

0.350 DIA 
WINDOW 

Q&!2 
0.040 

84 Pin J·Leaded Ceramic Chip Carrier R84 

0.0"0 x "50 REF. 
3 PLACES 

1.010 
0.990 

:::~----------+\ 

0.020 x <450 

REF. 

.,,--t----f-E3T- ~~~~IA. 

PIN NO.1 
INDEX 

1
1- 0.010 

0.158 REF. 0.006. ~~ 

~ 
I 0.200 L I· 0.190 

~ 1,,1 0'0~9: J,I ~0'325R 
0.055 -I~'t 0.015 0.025 

0.032 
0]2a 1.150 

[nO---------------~. 
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1 
,. 0.397 'I 

0.413 

16 Lead Molded SOIC SI 

PIN 1 

0.105 

DIWENSIONS IN INCHES 

WIN. 
WAX. 

LEAD COPLANIARITY 0.004 MAX. 

SEATING PLANE 

0.291 

CQ.3001 
450 CHAWF 
PIN#l I.D. 

~ •.• t. 
~ 

~I I~ JL 
0.047 
0.053 

0.013 
0.019 

0.003 
o.o1i 

0.393 
0.420 ~

-===tO'007 
o .. 015 _ 0.013 
0.050 

18 Lead Molded SOIC S3 

0.463 
, 0.447 'I 
~ •.• t. 0.105 

~l 

j L -IL g:g~~ 
0.047 
0.053 

0.013 
0.019 
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DIWENSIONS IN INCHES 

MIN. 
WAX. 

LEAD COPLANIARITY 0.004 MAX. 

SEATING PLANE 

450 CHAWF 
PIN#l 1.0. 

••• 15 J . P ~:.: 0.050 

0.393 
0.420 



~ CYPRES'5 Package Diagrams 
~~~~~======================================================~==== 

20 Lead Molded SOIC S5 
PIN 1 

1 
I
' 0.497 I 

0.513 

~o.ot, 

~I Il- JL 
0.047 
0.053 

0.105 

U 

0.003 
0.012 

DIt.lENSIONS IN INCHES 

t.lIN. 
t.lAX. 

LEAD COPLANIARITY 0.004 t.lAX. 

SEATING PLANE 

0.393 
0,420 

450 CHAt.lF 
PIN#II.D. 

=1-===1. 0.007 

0.0 15 ii:Oi'3 
0.050 

24 Lead Molded SOIC S13 

I 0.597 I 
0.615 

~O.ot2 0.105 

Ul 
j L -IL ~:i~~ 

0.047 0.013 
0.053 0.019 

14-35 

DIt.lENSIONS IN INCHES 

t.lIN. 
MAX. 

LEAD COPLANIARITY 0.004 t.lAX. 

SEATING PLANE 

0.291 

Co:3Ooi 
450 CHAMF 
PIN#11.D. 

0.015 J . P ~~:: 0.050 

0.393 

0.420 



28 Lead Molded sOle Sll 

DIMENSIONS IN INCHES 

MIN. 
MAX. 

LEAD COPLANIARITY 0.004 MAX. 

" 0.697 I 0.713 

0.105 

SEATING PLANE 

Package Diagrams ! 

450 CHAMF 
PIN"ll.D. 

~~~' 
U 

~I I~ JL 
0.047 
0.053 

0.013 
0.019 

0.003 
0.012 

0.015 J .P ~;:; 0.050 

0.393 
0.420 

14 Lead Windowed Cerpack TI3 

~ 
\:J 

0.00<4-

,~==s======t.. __ £0.008 

~:~i~::~t============t::::j'~ 
T -l 0.260 '---0.360 I 0.260 I L 0.026 SEATING 

0.325 0.<4-00 ---I 0.325 j.. 0.0<4-0 PLANE 
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~ CYPRESS Package Diagrams 
~~~crNOOcr~~~~~~~~~~~~~~~~~~~~~~================ 

I 

28 Lead Windowed Cerpack T74 

0.740 
MAX. 

0.005 r 
0.015----£vV-- PIN 1 I.D. 

CJ t 
0.245 

+------I----'-°·Y5 

I I 

1
t--°.003 
I 0.009 

--r 
0.250 

1
0 

0.340 
0.380 

_I 
=:J ~ - - - - - - - - - - -

::: :;: o.!:J L ~ ~:~~~ -
I I 

L 0.050 J~ t 0.026 SEATING PLANE 
0.040 

0.070 

0.022 

20 Lead Molded SOJ V5 

0.040 

0.330 
0.350 

! 

0.050 

0.031 R 0.042 • 

0.100 

0.011 X 450 -I 
/_--_ 0.016 I ,-
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I 
I 

I 
\ 
\ 

, , 

" 
'-

0.262 
0.272 

• 



~ CYPRESs . Package Diagrams I 

~~~~~~============~================================================ 

24 Lead Molded SOJ V13 

0.330 
0.350 

1 

0.040 
0.050 

0.031 R 
0.042 . 

,,"'----
0.016 1-0.011 X 450 -I I 

I , 
I 

I 

I 
\ 
\ , 
' .... _-

28 Lead Molded SOJ V21 

0.040 

0.330 
0.350 

1 

. t ~
~ 

CI''I:::::IrD . U 0.120 
I 0.140 

0.697 U U~5 
0.713 -J L~8 

0.050 

0.031 R 0.042 . 
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~ CYPFESS Package Diagrams 
~~~~u~============================================================ 

20 Lead (300 MIL) Windowed Cerdip W6 

I-- 0.465 PIN 1 

II r 0.~48..15,-,-"+I-...I..L-'-IL...I...&....L ____ "'T'" 

0.015 -.I 
0.035 

r0>------0.930 -----I 
0.970 

g:~~~~ 
0.125 
0.200 

I 

~ ~ 
0.090 
0.110 

0.050 
0.065 

-.J~ 
0.015 
0.020 

DIMENSIONS IN INCHES 

MIN. 
MAX. 

SEATING PLANE 

r--- 0.290 --j 
I C 0.320 ::::t I 

lo.~o. I ~,g. 
0.012 '-l 

1-0•330 --/ 
0.390 

24 Lead (600 MIL) Windowed Cerdip W12 

0.253 
0.275 

0.065 -.I I 
0.085 I--

"""10>--_____ 1.230 -----.It \ 0.140 

;.~:: ~ 1.285 ~~: 
g:~~g o,old~ g:;;;O 

0.020 

14-39 

DIMENSIONS IN INCHES 

MIN. 
MAX. 

SEATING PLANE 

o 
15° 



~ C'fPmS Package Diagrams 
~~~~~======================================================~== 

0.125 
0.155 

" 

24 Lead (300 MIL) Windowed Cerdip W14 

0.090 
0.110 

0.045 
0.065 

0.015 
0.020 

DIMENSIONS IN INCHES 

MIN. 
MAX. 

SEATING PLANE 

28 Lead (600 MIL) Windowed Cerdip W16 

o~~PINl 
~,......... I 

0.505 
0.550 

.,....,.....,...,..~ '-'""r-~~ 
0.065 --I I 
0.095 I--

DIMENSIONS IN INCHES 

MIN. 
MAX. 

- SEATING PLANE 

o 
150 

0'175~ 0.225 

0.125 
0.200 

0.01 d I L g:;;;O 

r- 0.590-, 

Ie 0.620 :=II 

lL~091~,go 
0.012 '1 

0.090 
0.110 

0.020 ~ 
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I-- 0.630 --l 
0.690 



~ CYPRESS Package Diagrams 
~~~co~u~================================================================ 

40 Lead (600 MIL) Windowed Cerdip W18 

,
' ____________ 2.070 ___________ .j 

2.030 

-1 
0.590 
0.510 

~~~~-j 
-Il 0.005 MIN 

r 
g:~ Ii;:::;:r=r:;::n=:;:;:=n:::;:;r=;::;::::;::;::;:;:::;:;:::;:;:::;:r:;::;:::;r:;:::;:r:::;:;:::;:;;::::;::;::;~~ I 

SEAliNG * -' 
PLANE 0.145 ~ --t-

o.~ 0.035 

t -i i-0.1 00 0.065 0.020 'l 0.Q15 
esc 0.050 0.D16 -l 

32 Lead (600 MIL) Windowed Cerdip W20 

L 
I' tSQ '1 0

.
140 

0.175fWV 't
5 

0.225 I I '~ 

g::~ " J 11 0.015 

~ ~ L ~~ 0.060 

0.090 
o.no 

0.045 0.015 
0.065 0.020 
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DIMENSIONS IN INCHES 

MIN. 
MAX. 

SEATING PLANE 

I-- 0.630 --1 
0.690 



~ CYPRPI5S Package Diagrams 
~~~~u~============================================================ 

0.125 
0.155 

0.090 
0.110 

0.045 
0.065 

GLASS LENS 
0.140 x 0.400 TYP 

0.015 
0.020 

PIN 1 

DIMENSIONS IN INCHES 

MIN. 
MAX. 

SEATING PLANE 

32 Lead (300 MIL) Windowed Cerdip W32 

PIN 1 

I 
0.245 

00 

150 

~~~~ .. ~~~~~~~~~~~~~o 

,-

I 

-l 
I 

I 0.090 
'-0.110 

L 

14-42 

SEATING PLANE 

I 0.330 I I-- 0.390 -------.I. 



~ Package Diagrams 
~~~~================================================================ 

0.040 x 45° 

DATE CODE: 

XXYV 
XX = YEAR 
YV = WORK WEEK 

28 Pin Ceramic Leaded Chip Carrier Y64 

BOTTOM VIEW 

TOP VIEW 

+ 

RIGHT SIDE 
VIEW 

SEE " 
DETAIL "P"~' 

n 
~ 0.458 

0.442 

W 
5 

--5 

J I o.~ 

0.035x45° 

~I 
0.008 I r---r-,......, 

111 

~o~, O.'95~ 0.442 

DETAIL "P" 

0.485 

Typical Marking for DIP Packages (P and D Type) 

PLACE OF MFG. 
"USA" 

SHIP CODE: _A-,-SS;..:E;;.;M_B_LY_C-,-O;..:D_E_: ____ _ 

IDENTIFIES SPECIFIC SHIPtdENT IDENTIFIES THE SPECIFIC ASSEtdBLY 
LOTS TO CUSTOtdERS. LOT THE PRODUCT CAtdE FROtd. 

WEEK PARTS WERE tdARKED (FOR PLASTIC) 
WEEK PARTS WERE SEALED (FOR HERtdETIC) 

14-43 

0047-1 II 



Package Diagrams for Modules 

0.100 
TYP 

0.015 
D.621 

40-Pin DIP Module HDOl 

0.050 
TYP 

40-Pin Ceramic DIP Module HD02 

,.. ~ -, 

TDDDD 
10000 

0.210 
0.270 

0.100 0.015 
TYP D.621 

0.050 
TYP 

14-44 

~ 
0.013 

DIMENSIONS IN INCHES 

MIN. 
MAX: 

T 
~ 
0.910 

----.-1 
.rum 
0.013 

DIMENSIONS IN INCHES 

MIN. 
MAX: 



~ --..,. 
_~CYPRFSS Package Diagrams 
~, ~==~~~~~~~~~~~~~~~~~~~~~~==~~~~=== 

40-Pin DIP Module RD03 

,..I-f-------~ -------~·I 

I[] r~ [] 1! ~ ~! 
• 

T 
~ 
0.610 

1 

0.100 
TYP 

0.100 
TYP 

0.015 
Q.021 

0.050 
TYP 

32·Pin DIP Module RD04 

0.050 
TYP 

14-45 

~
~ 
0.320 

%.ffi 

J2..QQi 
0.013 

DIMENSIONS IN INCHES 

MIN. 
MAX: 

T 
~ 
0.610 

1 

DIMENSIONS IN INCHES 

MIN. 
MAX: 

II 



48-Pin Ceramic DIP Module HDOS 

I- m ~I 

Toooo 
M!m [[] [[] [[] [[] [[] [[] [[] [[] 

lOOOO 
0.240 
0.300 

0.100 0.015 
TYP M25 ~ 0.060 

60-Pin Ceramic DIP Module HD06 

I" ~ ~I 

il [I ~D ~01IJ ~ [I ~ I 

0.035 
0.060 

0.015 
0:021 
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0.100 
TYP 

T 
0.890 
D.92O 

...........-1 
.Q.QQZ 
0.013 

DIMENSIONS IN INCHES 

MIN. 
MAx. 

T 
~ 

£f-I 
Jl.QQZ 
0.013 

DIMENSIONS IN INCHES 

MIN. 
MAx. 



28-Pin DIP Module UD07 

24-Pin DIP Module UDOS 

1.212 

" 1.188 "' 

14-47 

t 
.304 
.316 

* 

DIMENSIONS IN INCHES 

MIN. 
MAX: 

j ~ .330 

DIMENSIONS IN INCHES 

..Mlli.:.. 
MAX. 

.290 MAX. 

, 



==:tIl" ~ 

~ ~ Package Diagrams I 

~,~============================~= 

28-Pin DIP Module HD09 

.108 

~ ____ 'L.:i32 

.~ ~ mrrrrm:mri t 

. 110 ~~:~~ 

19:1--.-
0342 
0.358 
-L-

.Q..QQi 
0.013 

~t-
0.090 
0.110 

36-Pin Vertical DIP Module HVOl 

~~~~ 
0.100 .Q.Q1§. 
TYP 0.021 

0.050 
TYP 

14-48 

.290 MAX . 

J ~ .330 

DIMENSIONS IN INCHES 

MIN. 
MAX. 

DIMENSIONS IN INCHES 

MIN. 
MAX: 



0.009 
0.013 

88-Pin Vertical DIP Module HV02 

r·~---------------------~---------------------------~~I 4.450 

DO DO DO 
1 

II II _II 

J~ 
~ 
0.110 

" 1 III -oJ ~~~I 111111 r -oJ~irrrr 11 
0.100 
TYP 

0.015 
0.021 

40-Pin VDIP Module HV03 

J1.!2Q.. 

L~J 
f 0.100 -1 L ~L 0.015 °M~5 
0.125 TYP I I II 0.025 

rm O~ ~ 0.013 

0.100-'/ 1.-
TYP 

0.175 

14-49 

DO f 
0.5 

0.005 MAX 
20 

I ~~~~TI -rtg~~ _5 
5 

.... ~ 
0.050 
TYP 

DIMENSIONS IN INCHES 

MIN. 
MAX. 

DIMENSIONS IN INCHES 

~ 
MAX. 

, 



~~====================================p=a=Ck=a~ge=D=i=a=w=a~mJ! 
32·Pin DIP Module POOl 

ICII~Dli[[~ 

32·Pin DIP Module PD02 

I" ~ -I 

.Q.QQZ 
0.013 

DIMENSIONS IN INCHES 

MIN. 
"MAX: 

IDDDli[[~ 
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.Q..QQZ 
0.013 

DIMENSIONS IN INCHES 

MIN. 
MAX. 



36-Pin Flat SIP Module PFOI 

Top View 

0.175 0.100 0.040 0.018 
TYp. 'l)]75 0.026 

44-Pin Flat SIP Module PF02 

~~ 

.Q..QQZ 
0.013 

DIMENSIONS IN INCHES 

MIN. 
MAX. 

14------------m -I 1
0.340~ 
MAX I 

HH. ·1· 0.330 W 0.350 

.rum: 
0.013 

t~ t~rnMEN~~IN~CHES 
TYp. 0.075 '['Q'26 MAX. 
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36-Pin Flat SIP Module PF03 

Top View 

¢=~ 
.QJ22 ~ L 'h ~L 
0.175 il -I 'I 

0.100 0.015 

0.125 DIA. 
+.001 2 PLCS 

lYp. 0.035 0.022 
0.075 

64-Pin Plastic SIMM Module PMOI 

~ 

0.01 
lYP 

DIMENSIONS IN INCHES 

MIN. 
MAx. 

~----------- 3.855 -----------~ 

~----------------~ -------------~ . 8 

0.145 REF 

0.250'" 14------------ 3.35 (64 PINS)---------~ 
PIN 64 
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0.125 orA. 
+.001 2 PLCS 

,-

0.125 
'D.17'5 

0.100 
TYp. 

64-Pin Plastic SIMM Module PM02 

36-Pin SIP Module PSOI 

Top View 

..4.Zml -I 1 rO.3oo 4.780 MAX 

I 
0.850 
D.895 

~ 
~~ 0.040 ..Q..QQZ 

TYP 0.013 

0.040 0.Q18 
Q.075 0.026 

II 
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~C'fPRFSS Package Diagrams III 

-=-,~=================~= 

30-Pin Plastic SIP PS03 

I_ 3.625 -I 
. 3.645 

~ 
., 0.1801--

D~DDD~DJ;. 
::!~~:::1:1 =.J ! 0.125 
0.025 .==c 0.175 

0.007 
0.013 

M55 

44·Pin Plastic SIP Module PS04 

I- -ffig -I 

DDDDDD* 
-L1 ~ 
~ 0.045 U I _11_ QJll.§, 0.125 

0.075 -..j Ii 0.025 0.175 
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DIMENSIONS IN INCHES 

MIN. 
MAX: 

0.340 -I MAX I-
To.330 
~.350 

0.007 
0.013 

DIMENSIONS IN INCHES 

MIN. 
MAX: 



0.125 
0.175 

36-Pin SIP Module PS05 

Top View 

,- ~ -I 

DDDDDDDDD~ 
\JV\J\AJ\J\J\JV\J\J\J\J\J\JV\J\J \J\J\JV\J\AJ\J\AJ\J\J\J\J\J\J\J\JL{l 

0.100 
TYp. 

~ 
0.015 
0.022 

40-Pin VDIP Module PVOI 

0.040 
TYP 

0.345 

,- ~ -I M 

lEmJl±; lin 
-.-L ~ ~~ 
t I 0.013 

0125 0.100 -.J L -1L 0.015 0.1~ I-
_.- TYP II II 0.025 TYP 
0.175 

14-55 

DIMENSIONS IN INCHES 

-.M!!L 
MAX. 

0.01 
TYP 

II 



~~ 
~ ~ Package Diagrams I 

~,~============================~==~= 

I04-Pin VDIP Module PV02 

I~·-------------------~------------------~·I 

-go-g-o-go-g-o-g-o-go-g-o-go----y 
.345 

M 

.Jm. 
.013 

DIMENSIONS IN INCHES 

MIN. 
MAX: 

64-Pin Plastic ZIP Module PZOI 

Bottom View 

i,,··a •• a •• ,a.a, 
Pin 1 

D • • • • • u u • • a a • a • • 
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0.100 
TYP 

DIMENSIONS IN INCHES 

MIN. 
MAX. 



~ 
~ ~ Package Diagrams 
~,~================================~= 

60-Pin Plastic ZIP Module PZ02 

Bottom View 

~----------------------------- ~ --------------------------~·~I 3.200 

T 
0.500 
MAX 

~M~~~,MM~~M~IMM~~M~!~~MMMM~~~j~M~~~~j~li 
~~ g.g~; ~ ~O~~ 

I " , • • ' , • • • • " " , " " • • " • • ' " • • , , • " , I I I I • I I I I • • I I • I I • • I I • • I • I I I • I I 

Pin 1 

64-Pin Plastic ZIP Module PZ03 

Bottom View 

0.100 
TYP 

DIMENSIONS IN INCHES 

MIN. 
MAx. 

r.- t; .. " I .+1 ~ I •• -·r~~r.- . I • " .1 r.~~. " . I :11- O~~O 
•• 1 •• 1 ••• 1 •••••• I 

-.J ~ 
,11 •• 1 •• 1 •• 11.11 

Pin 1 
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0.100 
TYP 

DIMENSIONS IN INCHES 

MIN. 
MAx. 

III 



~~ Package Diagrams II 
.. -=-, SEMICaIDUC'I'CR ;;;;;;;;===========================;;;;===== 

6O-Pin ZIP Module PZ04 

Bottom View 

~j..O.050 ~ -I 

o~ Do DoDoDo * 
0.120 " I, 
D.1!m~~m~~'~~~I~~I~j~'~~~~~~~~~~~~ __ ~~~~~~~~~~~~~~~~~~I~~I~I~'~~~~ 

0.008 
0.014 ~ f:- f.¥ •. 0 •• +. ~ 0 •• 1~f:- .. 0 •• 1 !-.~. ,0 0 -;l!-~~ ~ l.-

I I 0.100 
TYP i .. "."." .. ' .. ............... . 

Pin 1 

56-Pin ZIP Module PZ05 

I 2.990 -------------.tl 
• "31ffi) • 

l 
Pin 1 

_11_ 0.015 -,r- 0.025 
" " " , " " , " " . 

• • • • • • • • • u 

~~o~~ ~ ~OJ~ 
nap,,",n'nn',n.," 

• • • • • a a • • • a a u u • • • 

Bottom View 

14-58 

, 
0.125 
'D.'15O 

DIMENSIONS IN INCHES 

MIN. 
MAX: 

J~ tOJ~ 
0.215 
MAX 

DIMENSIONS IN INCHES 

MIN. 
"MAx. 







Direct Sales Offices 
California 
Cypress Semiconductor 
Corporate Headquarters 
3901 N. First Street 
San Jose, CA 95134 
(408) 943-2600 
Telex: 821032 CYPRESS SNJ VD 
TWX: 910 997 0753 
FAX: (408) 943-2741 

Cypress Semiconductor 
23586 Calabasas Rd., Ste. 201 
Calabasas, CA 91302 
(818) 884-7800 
FAX: (818) 348-6307 

Cypress Semiconductor 
2151 Michelson Dr., Ste. 240 
Irvine, CA 92715 
(714) 476-8211 
FAX: (714) 476-8317 

Cypress Semiconductor 
16496 Bernardo Center, Ste. 215 
San Diego, CA 92128 
(619) 487-9446 
FAX: (619) 485-9716 

Colorado 
Cypress Semiconductor 
4851 Independence St., Ste. 189 
Wheat Ridge, CO 80033 
(303) 424-9000 
FAX: (303) 424-0627 

Florida 
Cypress Semiconductor 
10014 N. Dale Mabry Hwy. 101 
Tampa, FL 33618 
(813) 968-1504 
FAX: (813) 968-8474 

Cypress Semiconductor 
7610 Balmy_ Ct. 
Orlando, FL 32819 
(407) 422-1890 
PAX: (407) 841-9927 

Illinois 
Cypress Semiconductor 
1530 E. Dundee Rd., Ste. 190 
Palatine, IL 60067 
(708) 934-3144 
FAX: (708) 934-7364 

Maryland 
Cypress Semiconductor 
5457 Twin Knolls Rd., Ste. 103 
Columbia, MD 21045 
(301) 740-2087 
FAX: (301) 997-2571 

Sales Representatives and Distribution 

Massachusetts 
Cypress Semiconductor 
2 Dedham Place, Ste. 1 
Dedham, MA 02026 
(617) 461-1778 
FAX: (617) 461-0607 

Minnesota 
Cypress Semiconductor 
14525 Hwy. 7, Ste. 115 
Minnetonka, MN 55345 
(612) 935-7747 
FAX: (612) 935-6982 

New York 
Cypress Semiconductor 
2M Hooker Ave., Ste. B 
Poughkeepsie, NY 12603 
(914) 485-6375 
FAX: (914) 485-7103 

Cypress Semiconductor 
Hauppauge Exec. Center 
300 Vanderbilt Motor Parkway, #100 
Haufpauge, NY 11788 
(516 231-0238 
FAX: (516) 544-4359 

North Carolina 
Cypress Semiconductor 
10805 Brass Kettle Rd. 
Raleigh, NC 27614 
(919) 870-0880 
FAX: (919) 870-0881 

Oregon 
Cypress Semiconductor 
6950 S. W. Hampton St., Ste. 230 
Portland, OR 97223 
(503) 684-1112 
FAX: (503) 684-1113 

Pennsylvania 
Cypress Semiconductor 
2 Neshaminy Interplex, Ste. 206 
Trevose, PA 19047 
(215) 639-6663 
FAX: (215) 639-9024 

Texas 
Cypress Semiconductor 
333 West Campbell Rd., Ste. 220 
Richardson, TX 75080 
(214) 437-0496 
FAX: (214) 644-4839 

Cypress Semiconductor 
Great Hills Plaza 
9600 Great Hills Trail, Ste. 150W 
Austin, TX 78759 
(512) 338-0204 
FAX: (512) 338-0865 

Texas (cont.) 
Cypress Semiconductor 
Twelve Greenway Plaza 
Suite 1100 
Houston, TX 77046 
(713) 621-8791 
FAX: (713) 621-8793 

Cypress Semiconductor 
International-Europe 
51 Rue du Moulin a Papier, Bte 11 
1160 Brussels, Belgium 
Tel: (32) 2-672-2220 
Telex: 64677 CYPINT B 
FAX: (32) 2-660-0366 

France 
Cypress Semiconductor France 
Miniparc Bat. no 8 
Avenue des Andes, 6 
Z.A. de Courtaboeuf 
91952 Les Viis Cedex, France 
Tel: (33) 1-69-07-55-46 
FAX: (33) 1-69-07-55-71 

Germany 
Cypress Semiconductor 
GmbH 
Hohenlindner Str. 6 
0-8016 Feldkirchen 
Tel: (49) 89-903-1071 
FAX: (49) 89-903-8427 

Italy 
Cypress Semiconductor 
VIa San Quintino 28 
10121 Torino, Italy 
Tel: (39) 11-518-612 
FAX: (39) 11-515-421 or 11-517-421 

Japan 
<Jpress Semiconductor Japan K.K. 
Fuchu-Minami Bldg., 2F 
9052-3, l-Chome, Fuchu-Cho, 
Fuchu-Shi, Tokyo, Japan 183 
Tel: (81) 423-69-8211 
FAX: (81) 423-69-8210 

Sweden 
Cypress Semiconductor Scandinavia 
Kanalvagen 17 
18330 Taby, Sweden 
Tel: (46) 8-758-2055 
Telex: 15-560-TFCS 
FAX: (46) 8-792-1560 

United Kingdom 
Cypress Semiconductor u.K., Ltd. 
3::Blackhorse Lane, 
Hitchin, 
Hertfordshire, u.K., SG4 9EE 
Tel: (44) 462-420566 
FAX: (44) 462-421969 
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North American Sales Representatives 
Alabama 
CSR, Inc. 
303 Williams Ave., Ste. 931 
Huntsville, AL 35801 
(205) 533-2444 
TWX: 510-600-2831 
FAJ(:(205)536-4031 

Arizona 
Thorn Luke Sales, Inc. 
2940 North 67th PI., Ste. H 
Scottsdale, AZ 85251 
(602) 941-1901 
FAJ(: (602) 941-4127 

California 
Taarcom 
451 N. Shoreline Blvd. 
Mountain View, CA 94043 
(415) 960-1550 
FAJ(: (415) 960-1999 

Canada 
Electronic Sales Prof. 
447 McLeod St., Ste. 3 
Ottawa, Ontario KIR 5P5 
(613) 236-1221 
FAX: (631) 236-7119 

Electronic Sales Prof. 
5200 Dixie Road, Ste. 201 
Mississauga, Ontario L4W 1E4 
(416) 626-8221 
FAJ(: (416) 238-3277 

Electronic Sales Prof. 
4250 Sere Street 
St. Laurent, Quebec H4T 1A6 
(514) 737-9344 
FAX: (514) 737-4128 

Electronic Sales Prof. 
84 Woodland Dr. 
Delta British Columbia V4L 2CL 
(604) 943-5020 
FAX: (604) 943-8184 

Electronic Sales Prof. 
103 Castle Frank 
Kanata, Ontario K2L 2Yl 
(613) 831-0920 
FAJ(: (613) 836-4725 

Connecticut 
HLM 
3 Pembroke Rd. 
Danbury, CT 06813 
(203) 791-1878 
FAX: (203) 791-1876 

Florida 
CM Marketing 
1435D Gulf to Bay Blvd. 
Clearwater, FL 34615 
(813) 443-6390 
FAX: (813) 443-6312 

CM Marketing 
6091-A Buckeye Ct. 
Tamarac, FL 33319 
(305) 722-9369 
FAJ(: (305) 726-4139 

Florida (cont.) 
CM Marketing 
106 Polo Lane 
Sanford, FL 32773 
(407) 330-0529 
FAX: (407) 330-0563 

Georgia 
CSR, Inc. 
1651 Mt. Vernon Rd., Ste. 200 
Atlanta, GA 30338 
(404) 396-3720 
TWX: 510 600 2162 
FAX: (404) 394-8387 

Illinois 
Micro Sales Inc. 
54 West Seegers Road 
Arlington Hts., IL 60005 
(708) 956-1000 
Telex: 510 600 0756 
FAX: (708) 956-0189 

Indiana 
Technology Mktg. Corp. 
599 Industrial Dr. 
Carmel, IN 46032 
(317) 844-8462 
FAX: (317) 573-5472 

Technology Mktg. Corp. 
4630-10 W. Jefferson Blvd. 
Ft. Wayne, IN 46804 
(219) 432-5553 
FAX: (219) 432-5555 

Iowa 
Midwest Tech. Sales 
1930 St. Andrews N.E. 
Cedar Rapids, IA 52402 
(319) 393-5115 
FAX: (319) 393-4947 

Kansas 
Midwest Tech. Sales 
21901 La Vista 
Goddard, KS 67052 
(316) 794-8565 

Midwest Tech Sales 
15301 W. 87 Parkway, Ste. 200 
Lenexa, KS 66219 
(913) 888-5100 
FAX: (913) 888-1103 

Kentucky 
Technology Mktg. Corp. 
4012 DuPont Circle, Ste. 414 
Louisville, KY 40207 
(502) 893-1377 
FAX: (502) 896-6679 

Michigan 
Techrep 
2550 Packard Road 
Ypsilanti, MI 48197 
(313) 572-1950 
FAX: (313)572-0263 

Missouri 
Midwest Technical Sales 
514 Earth City Expwy., 1239 
Earth City, MO 63045 
(314) 298-8787 
FAX: (314) 298-9843 

New Jersey 
HLM 
1300 Route 46 
Parsippany, NJ 07054 
(201) 263-1535 
FAX: (201)263-0914 

HLM 
281 Schoolhouse Rd. 
Mouroe Township, NJ 08831 
(201) 263-1535 
FAX: (201) 263-0914 

New Mexico 
Techni-Source, Inc. 
1101 Cardenas NE 1103 
Albuquerque, NM 87110 
(505) 268-4232 
FAX: (505) 268-0451 

New York 
HLM 
P.O Box 328 
Northport, NY 11768 
(516) 757-1606 
FAX: (516) 757-1636 

Reagan/Compar 
3449 St. Paul "Blvd. 
Rochester, NY 14617 
(716) 271-2230 
(716) 266-8716 

Reagan/Compar 
214 Dorchester Ave., #3C 
Syracuse, NY 13203 
(315) 432-8232 
FAX: (315) 432-8238 

Reagan/Compar 
3215 East Main St. 
P.O. Box 135 
Endwell, NY 13760 
(607) 754-2171 
FAX: (607) 754-4270 

Ohio 
KW Electronic Sales, Inc. 
8514 North Main Street 
Dayton, OH 45415 
(513) 890-2150 
Twx: 510 601 2994 
FAX: (513) 890-5408 

KW Electronic Sales, Inc. 
3645 Warrensville Center Rd. #244 
Shaker Heights, OH 44122 
(216) 491-9177 
TWX: 62926868 
FAX: (216) 491-9102 



Sales Representatives and Distribution 

North American Sales Representatives (continued) 

Pennsylvania 
L D. Lowery 
2801 West Chester Pike 
Broomall, PA 19008 
(215) 356-5300 
FAX: (215) 356-8710 

KW Electronic Sales, Inc. 
A118 McKnight Circle 
Pittsburgh, PA 15237 
(412) 366-9396 
FAX: (412) 366-9483 

Puerto Rico 
Electronic Technical Sales, Inc. 
P.O. Box 10758 
Caparra Heights Station 
San Juan, P.R. 00922 
(809) 798-1300 
FAX: (809) 798-3661 

Tennessee 
CSR, Inc. 
3133 Curtis Lane 
Knoxville, 1N 37918 
(615) 689-7911 
tWX: 510 600 2162 
FAX: (615) 689-7932 

Utah 
Sierra Technical Sales 
4700 South 9th, East 30-150 
Salt Lake city, UT 84117 
(801) 566-9719 
FAX: (801) 565-1150 

Washington 
Electronic Sources 
1603 116th Ave. NE, Ste. 115 
Bellevue, WA 98004 
(206) 451-3500 
FAX: (206) 451-1038 

Wisconsin 
Micro Sales Inc. 
16800 W. Greenfield Ave. 
Suite 116 
Brookfield, WI 53005 
(414) 786-1403 
FAX: (414) 786-1813 



Sales Representatives and Distribution 

International Sales Representatives 
Australia 
Braemac Pty. Ltd. 
1045-1047 Victoria Rd., West Ryde 
N.S. W. 2114, Australia 
Tel: (61) 2-858-5966 
FAX: (61) 2-858-5085 

Braemac Pty. Ltd. 
10-12 Prospect St., Box Hill 
Victoria, 3128, Australia 
Tel: (61) 3-899-1272 
FAX: (61) 3-899-1276 

Austria 
Hitronik Vertriebsge GmbH 
St. Veitgasse 51 
A-I130 Wien, Austria 
Tel: (43) 222-828-4199 
Telex: 133404 HIT A 
FAX: (43)222-828-5572 

Belgium 
Microtronica 
Research Park Zellik 
Pontbeeklaan 43 
B-1730 Asse Zellik 
Tel: (32) 2-466-7260 
Telex: 64709 MICRO b 
FAX: (32) 2-466-4697 

Denmark 
Nordisk Electronik 
Transformervej 17 
DK-2730 Herlev 
Tel: (45) 2-84-2000 
Telex: 35200 NOR DEL DK 
FAX: (45) 2-92-1552 

Finland 
OY Fintronic AB 
Italahdenkatu 22 
SF-00210 Helsinki 
Tel: (358) 0-692-6002 
Telex: 124224 FTRON SF 
FAX: (358) 0-674-886 

France 
Newtek 
Rue de CEsterel, 8, Silic 583 
F-94663 Rungis Cedex 
Tel: (33) 1-4&-87-22-00 
Telex: 263046 F 
FAX: (33) 1-46-87-80-49 

Jermyn + Generim 
Rue des Solets, 73179 
Silic 585 
94663 Rungis Cedex, France 
Tel: (33) 1-4978-4400 
Telex: 260967 
FAX: (33) 1-4978-0599 

Jermyn + Generim 
Avenue Barthelemy, 2-12 
Thimmonier 
69300 Caluire, France 
Tel: (33) 72-27-15-27 
Telex: 306101 
FAX: (33) 72-27-14-27 

France (cont.) 
Jermyn + Generim 
Domaine Chevalier, 31 
83440 Tourrettes, France 
Tel: (33) 61-57-96-95 

Jermyn + Generim 
Rue Pierre Cazeneuve, 60 
31200 Toulouse, France 
Tel: (33) 61-57-96-95 

Jermyn + Generim 
Immeuble Saint-Christophe 
Rue de la Frebardiere 
B.P. 42-ZI. Sud Est 
35135 Chanter.ie, France 
Tel: (33) 99-4 -70-44 
Telex: 141321 
FAX: (33)99-50-11-28 

Jermyn + Generim 
Rue des Acacias, 60 
Herrin 
59147 Gondecourt, France 
Tel: (33) 20-32-30-95 

Newtek 
Rue de l'Europe, 4 
Zac Font-Ratel 
38640 Claix, France 
Tel: (33) 16-76-98-56-01 
FAX: (j3) 16-76-98-16-04 

Germany 
API Electronik GmbH 
Lorenz-Brarenstr 32 
K-8062 Markt, Indersdorf 
Tel: (49) 81-36-70-92 
Telex: 527 0505 
FAX: (49) 81-36-73-98 

AstekGmbH 
Gottlieb-Daimlerstr. 7 
D-2358 Kaltenkirchen 
Tel: (49) 41-9187-11-15 
Telex: 2180120 ASK D 
FAX: (49) 41-91-80-07-33 

Metronik GmbH 
Leonhardsweg 2, Postfach 1328 
D-8025 Unterhaching Munich 
Tel: (49)89-611-080 
Telex: 17897434 METRO D 
FAX: (49) 89-611-6468 

Metronik GmbH 
Laufamholzstrasse 118 
D-8500 Niimberg 
1l~: (49) 911-59-00-61 
1l lex: 6 26 205 
E : (49) 911-62-62-05 

Metronik GbmH 
LOwenstrasse 37 
D-7000 Stuttgart 70 
Tel: (49) 711-76-40-43 
Telex: 7-255-228 
FAX: (49) 711-76-51-81 

Metronik GmbH 
Siemensstrasse 4-6 
D-6805 Heddesheim B., Manheim 
Tel: (49) 62-03-47-01 
Telex: 465 035 
FAX: (49) 62-46-50-35 

Germany (cont.) 
Metronik GmbH 
Semerteichstrasse 92 
D-4600 Dortmund 30 
Tel: (49) 231-42-30-37 
Telex: 8 227 082 
FAX: (49) 231-41-82-32 

Metronik GmbH 
Buckhomer Moor 81 
D-4600 Norderstedt bei Hamburg 
Tel: (49) 405-22-80-91 
Telex: 2162488 
FAX: (49) 405-22-80-93 

Hong Kong 
Tekcomp Electronics, Ltd. 
514 Bank Centre 
636, Nathan Road 
Kowloon, Hong Kong 
Tel: (852) 3-710-8121 
Telex: 38513 TEKHL 
FAX: (852) 3-710-9220 

Israel 
Talviton Electronics 
P.O. Box 21104, 9 Biltmore Street 
Tel Aviv 61 210 
Tel: (972) 3-444572 
Telex: 33400 VITKO 
FAX: (972) 3-455626 

Italy 
Cramer Italia s.p.a. 
Via C. Colombo, 134 
1-00147 Roma 
Tel: (39) 6-517-981 
Telex: 611517 Cramer I 
FAX: (39) 6-514-0722 

Dott. In~. Guiseppe De Mico s.p.a. 
V. Le VIttOriO Veneto, 8 
1-20060 Cassin a d'Pechi 
Milano 
Tel: (39) 29-52-05-51 
Telex: 330869 DEMICO I 
FAX: (39) 29-52-22-27 

Japan 
Tomen Electronics Corp. 
2-1-1 Uchisaiwai-Cho, Chiyoda-Ku 
Tokyo, 100, Japan 
Tel: (81) 3-506-3673 
Telex: 23548 TMELCA 
FAX: (81) 3-506-3497 

C. Itoh Techno-Science Co. Ltd. 
4-8-1, Tsuchihashi, 
Miyamae-ku, Kawasaki-shi, 
Kanagawa 213 Japan 
Tel: (81) 44-852-5121 
Telex: 3842272 CTCEC J 
FAX: (81)44-877-4268 



Sales Representatives and Distribution 

International Sales Representatives (continued) 

Japan (cont.) 
Fuji Electronics Co., Ltd. 
Ochanomizu Center Bldg. 
3-2-12 Hongo, Bunkyo-ku 
Tokyo, 113, Japan 
Tel: (81) 3-814-1411 
Telex: J28603 FUJITRON 
FAX: (81) 3-814-1414 

International Semiconductor Inc. (lSI) 
The Second Precisa Bldg., 3F 
4-8-3 Iidabashi Chiyoda-ku 
Tokyo, 102, Japan 
Tel: (81) 3-264-3301 
Telex: J29503 lSI JAPAN 
FAX: (81) 3-264-3419 

Korea 
Hanaro Corporation 
Daeyoung Bldg., 2nd Floor 
643-8, Yeoksam-Dong, 
Kangnam-Ku 
Seoul, Korea 
Tel: (82) 2-558-1144 
FAX: (82) 2-558-0157 

Netherlands 
Semicon B.V. 
Gulberg 33, NL-5674 
TeNuenen 
The Netherlands 
Tel: (31) 40-837-075 
Telex: 59418 INTRA NL 
FAX: (31) 40-838-635 

Nonvay 
Nortec Electronics NS 
Smedsvingen 4, P.O. Box 123 
N-1364 Hvalstad 
Tel: (47) 2-846-210 
Telex: 77546 NENAS N 
FAX: (47) 2-846-545 

Singapore 
Desner Electronics 
42 Mactaggart Rd. 
104-01 Mactaggart Bldg. 
Singapore 1336 
Tel: (65) 22-51-566 
FAX: (65) 28-49-466 

Spain 
Comelta S.A. 
Emilio Munoz, 41 Nave 1-1-2 
E-Madrid 17, Spain 
Tel: (34) 1-754-3001 
Telex: 42007 CETA-E 
FAX: (34) 1-754-2151 

Comelta S.A. 
Pedro IV 8 4-5 Planta 
08005 Barcelona, Spain 
Tel: (34) 3-007-7712 

Sweden 
Nordisk Electronk AB 
P.O. Box 36 
Torshamnsgatan 39 
S-l64 93 Kista 
Tel: (46) 8-703-4630 
Telex: 10547 NORTRON S 
FAX: (46) 8-703-9845 

Switzerland 
BASIX fUr Elektronik AG 
Hardturmstrasse 181 
CH-8010 Zurich 
Tel: (41) 1-276-1111 
Telex: 822762 BAEZ CH 
FAX: (41) 1-276-1234 

Taiwan R.O.C. 
Prospect Technology Corp. 
5, Lane 55, Long-Chiang Road 
Taipei, Taiwan 
Tel: (886) 2-721-9533 
Telex: 14391 PROSTECH 
FAX: (886) 2-773-3756 

United Kingdom 
Pronto Electronic System Ltd. 
City Gate House 
Eastern Avenue, 399-425 
Gants Hill liford, Essex IG2 6LR 
Tel: (44) 1-554-6222 
Telex: 8954213 PRONTO G 
FAX: (44) 1-518-3222 

Ambar Cascom Ltd. 
Rabans Close 
Aylesbury, Bucks HP19 3RS 
Tel: (44) 296-434-141 
Telex: 837427 
FAX: (44) 296-296-70 



Distribution 
Arrow Electronics: 

Alabama 
Huntsville, AL 35816 
(205) 837-6955 

Arizona 
Phoenix, AZ 85040 
(602) 437-0750 

California 
Chatsworth, CA 91311 
(818) 701-7500 

San Diego, CA 92123 
(619) 565-4800 

Sunn)'V3.le, CA 94089 
(408) 745-6600 

Thstin, CA 92680 
(714) 838-5422 

Canada 
Mississauga, Ontario LST 1H3 
(416) 672-7769 

Montreal, Quebec H4P 1W1 
(514) 735-5511 

Nea~an, Ontario K2E 7W5 
(613) 226-6903 

Quebec~ec G1N 2C9 
(418) 687-4231 

Colorado 
Englewood, CO 80112 
(303) 790-4444 

Connecticut 
Wallingford, CT 06492 
(203) 265-7741 

Florida 
Deerfield Beach, FL 33441 
(305) 429-8200 

Lake Mary, FL 32746 
(407) 323-0252 

Sales Representatives and Distribution 

Georgia Hauf~uge, NY 11788 
Norcross, GA 30071 (516 1-1000 
(404) 449-8252 Marlton, NY 08053 

Illinois (609) 596-8000 
Itasca, IL 60143 North Carolina 
(312) 250-0500 Ralei,h, NC 27604 

Indiana (919) 76-3132 
Indiana~1is, IN 42641 Ohio 
(317)24 -9353 Centerville, OH 45459 

Kansas (513) 435-5563 
Lenexa, KS 66214 Solon, OH 44139 
(913) 541-9542 (216) 248-3990 

Maryland Oklahoma 
Columbia, MD 21046 1\1lsa, OK 74146 
(301) 995-6002 (918) 252-7537 

Massachusetts Oregon 
Wilmi1ton, MA 01887 Beaverton, OR 97006 
(617) 6 8-0900 (503) 645-6456 

Michigan Pennsylvania 
Ann Arbor, MI 48108 Monroeville, PA 15146 
(313) 971-8220 (412) 856-7000 
Grand R~ds, MI 49508 Texas 
(616) 243 12 Austin, TX 78758 

Minnesota (512) 835-4180 
Edina, MN 55435 Carrollton, TX 75006 
(612) 830-1800 (214) 380-6464 

New Hampshire Houston, TX 77099 
Manchester, NH 03103 (713) 530-4700 
(603) 668-6968 

Washington 
New Mexico Kent, WA 98032 
Albu~erque, NM 87106 (206) 575-4420 
(50S) 3-4566 

Wisconsin 
New Jersey Brookfield, WI 53005 
Parsip~any, NJ 07054 (414) 792-0150 
(201) 38-0900 

New York 
Rochester, NY 14623 
(716) 427-0300 



Sales Representatives and Distribution 

Distribution (continued) 

Marshall Industries: St. Petersbur89 FL 33716 North Carolina 

Alabama (813) 573-13 Ralei~h, NC 27604 
Huntsvine, AL 35801 Georgia (919) 78-9882 

(205) 881-9235 Norcross, GA 30093 Ohio 

Arizona (404) 923-5750 Solon, OH 44139 

Phoenix, AZ 85044 Illinois (216) 248-1788 

(602) 496-0290 Schaumbrug, IL 60173 Dayton, OH 45414 
California (312) 490-0155 (513) 898-4480 

Marsha11 Industries, C003'4 Headquarters Indiana Oklahoma 
El Monte, CA 91731-3 Indiana~lis, IN 46278 Tulsa, OK 74146 
(818) 459-5500 (317) 29 -0483 (918) 622-7151 

Irvine, CA 92718 Kansas Oregon 
(714) 458-5301 Lenexa, KS 66214 Beaverton, OR 97005 
Chatsworth, CA 91311 (913) 492-3121 (503) 644-5050 
(818) 407-4100 Maryland Pennsylvania 
Rancho Cordova, CA 95670 Silver Springs, MD 20910 Mt. Laurel, NJ 08054 
(916) 635-9700 (301) 622-1118 (609) 234-9100 

San Dief,0' CA 92131 Massachusetts Pittsbur~h, PA 15238 
(619) 57 -9600 Wilmi~ton, MA 01887 (412) 78 -0441 

Mi~itas, CA 95035 
(617) 6 8-0810 Texas 

(40 ) 942-4600 Michigan Austin, TX 78754 

Canada 
Livonia, MI 48150 (512) 837-1991 

Brampton, Ontario 
(313) 525-5850 Carro11ton, TX 75006 

(416) 458-8046 Minnesota (214) 233-5200 

Montreal, Ontario 
Plymouth, MN 55441 El Paso, TX 79935 

(514) 848-9112 
(612) 559-2211 (915) 593-0706 

Ottawa, Ontario 
Missouri Harlingen, TX 78550 
Bridgeton, MO 63044 (613) 564-0166 (314) 291-4650 

(512) 542-4589 

Pointe Claire, Quebec New Jersey 
Houston, TX 77040 

(514) 683-9440 Fairfield, NJ 07006 
(713) 895-9200 

Colorado (201) 882-0320 Utah 
Thornton, CO 80241 Mt. Laurel, NJ 08054 

Salt Lake Ci~, UT 84115 
(303) 451-8383 (609) 234-9100 

(801) 485-15 1 

Connecticut New York 
Washington 

Wallingford, CT 06492-0200 Johnson City, NY 13790 
Bothen, WA 98011 

(203) 265-3822 (607) 798-1611 
(206) 486-5747 

Florida Hauf~auge, LI, NY 11788 
Wisconsin 

Ft. Lauderdale, FL 33309 Waukesha, WI 53186 
(305) 977-4880 

(516 73-2424 (414) 797-8400 

Altamonte S~rings, FL 32701 
Rochester, NY 14624 

(305) 767-85 5 
(716) 235-7620 
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Distribution (continued) 
Semad: 
Toronto 
Markham, Ontario L3R 4Z4 
(416) 475-3922 
PAX: (416) 475-4158 

Montreal 
Pointe Claire, Quebec H9R 427 
(514) 694-0860 
1-800-363-6610 
FAX: (514) 694-0965 

Ottawa 
Ottawa, Ontario K2C OR3 
(613) 727-8325 
FAX: (613) 727-9489 

Vancouver 
Burnaby, British Columbia V3N 4S9 
(604) 420-9889 
1-800-663-8956 
FAX: (604) 420-0124 

Calgary 
Calgary, Alberta TIH 2S8 
(403) 252-5664 
FAX: (604) 420-0124 

Falcon Electronics: 

Haufpauge, U, NY 11788 
(516 724-0980 

Framingham, MA 01701 
(617) 520-0323 

Milford, cr 06460 
(203) 878-5272 

Baltimore, MD 
(301) 247-5800 

Winter Park, FL 
(407) 671-3739 

Anthem Electronics, Inc.: 

Tem~, AZ 85281 
(602) 966-6600 

Chatsworth, CA 91311 
(818) 700-1000 

East Irvine, CA 92718 
(714) 768-4444 

Sacramento, CA 95834 
(916) 624-9744 

San Jose, CA 95131 
(408) 295-4200 

San Diego, CA 92121 
(619) 453-9005 

Englewood, CO 80112 
(303) 790-4500 

Meriden, cr 06450 
(203) 237-2282 

Clearwater, FL 34623 
(813) 796-2900 

Norcross, GA 30093 
(404) 381-0866 

Elk Grove Vi1lage, IL 60007 
(312) 640-6066 

Wilmington, MA 01887 
(508) 657-5170 

Columbia, MD 21045 
(301) 995-6640 

Eden Prairie, MN 55344 
(612) 944-5454 

Fairfield, NJ 07006 
(201) 227-7960 

Haufpauge, NY 11787 
(516 273-1660 

Worthington, OH 43085 
(614) 888-9707 

Beaverton, OR 97005 
(503) 603-1114 

Horsham, PA 19044 
(215) 443-5150 

Richardson, TX 75081 
(214) 238-7100 

Salt Lake City, UT 84119 
(801) 973-8555 

Redmond, WA 98052 
(206) 881-0850 

Zeus Components, Inc.: 

Agoura Hi1ls, CA 91301 
(818) 889-3838 

Yorba Linda, CA 92686 
(714) 921-9000 

San Jose, CA 95131 
(408) 998-5121 

Oviedo, FL 32765 
(305) 365-3000 

Lexington, MA 02173 
(617) 863-8800 

Columbia, MD 21045 
(301) 997-1118 

Port Chester, NY 10573 
(914) 937-7400 

Ronkonkoma, NY 11779 
(516) 737-4500 

Dayton, OH 45439 
(513) 293-6162 

Richardson, TX 75081 
(214) 783-7010 
















