














































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Military Product Selection Guide 
SEMICONDUcrOR 

Size Organization Pins Part Number JAN/SMD 
Number 

SRAMs 64 16 x 4-lnverting 16 CY7C189 
64 16 x 4-Non-Inverting 16 CY7C190 
64 16 x 4-lnverting 16 CY27S03/A 
64 16 x 4-Non-Inverting 16 CY27S07/A 
64 16 x 4-lnvertingiLow Power 16 CY27LS03 
lK 256x4 22 CY7C122 5962-88594 
lK 256x4 24S CY7C123 
lK 256x4 22 CY9122191L22 5962-88594 
lK 256x4 22 CY93422A/93U22A 
4K 4K x l-CS Power Down 18 
4K 4Kx l-CSPowerDown 18 
4K 4K x l-CS Power Down 18 
4K 4Kx l-CS Power Down 18 
4K lK x 4-CS Power Down 18 
4K lK x 4-CS Power Down 18 
4K lKx4 18 
4K lKx4 18 
4K lK x 4-Separate I/O 24S 
8K lK x 8-Dual Port 48 
8K 1K x 8-Dual Port Slave 48 
16K 2K x 8-CS Power Down 24S 
16K 2K x 8-CS Power Down 24S 
16K 2K x 8-CS Power Down 24 
16K 16K x 1-CS Power Down 20 
16K 16K x 1-CS Power Down 20 
16K 4K x 4-CS Power Down 20 
16K 4K x 4-CS Power Down 20 
16K 4Kx4 20 
16K 4Kx4 20 
16K 4K x 4-Output Enable 22S 
16K 4K x 4-Output Enable 22S 
16K 4K x 4-Separate I/O 24S 
16K 4K x 4-Separate I/O 24S 
16K 4K x 4-Separate I/O 24S 
16K 2K x 8-Dual Port 48 
16K 2K x 8-Dual Port Slave 48 
64K 8K x 8-CS Power Down 28S 
64K 8K x 8-CS Power Down 28S 
64K 8K x 8-CS Power Down 28 
64K 8K x 8-CS Power Down 28 
64K 16K x 4-CS Power Down 22S 
64K 16K x 4-CS Power Down 22S 
64K 16K x 4-Output Enable 24S 
64K 16K x 4-Output Enable 24S 
64K 16K x 4-Separate I/O 28S 
64K 16K x 4-Separate I/O 28S 
64K 16K x 4-Separate I/O 28S 
64K 64K x l-CS Power Down 22 
256K 16K x 16-Cache RAM 44 
256K 32K x 8-CS Power Down 28 
256K 32K x 8-CS Power Down 28S 
256K 64K x 4-CS Power Down 24S 
256K 64K x 4-CS Power Down + OE 28S 
256K 64K x 4-Separate I/O 28S 
256K 64K x 4-Separate I/O 28S 
256K 256K x l-CS Power Down 24S 

Notes: 
The Cypress facility at 3901 North First Street in San Jose, CA is 
DESC-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 avail· 
able either to SMDs (Standard 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%. 

CY7C147 M38510/289 
CY2147 M38510/289 
CY7C147 5962-88587 
CY2147 5962-88587 
CY7C148 
CY2148 
CY7C149 
CY2149 
CY7C150 5962-88588 
CY7C130/31 5962-86875 
CY7C14O/41 5962-86875 
CY7C128 84036 
CY7C128A 84036 
CY6116/7 84036 
CY7C167 84132 
CY7C167A 84132 
CY7C168 5962-86705 
CY7C168A 5962-86705 
CY7C169 
CY7C169A 
CY7C170 
CY7C170A 
CY7C171 
CY7C172 
CY7C171A/2A 
CY7C132136 5962-87002 
CY7C142146 5962-87002 
CY7C185/L 
CY7C185 
CY7C186/L 
CY7C186 
CY7Cl64/L 
CY7Cl64 
CY7C166/L 
CY7C166 
CY7C161/L 
CY7CI621L 
CY7C161/2 
CY7C187/L 
CY7C157 
CY7C198 
CY7C199 
CY7C194 
CY7C196 
CY7C191 
CY7C192 
CY7C197 

5962-85525 

5962-85525 

5962-86859 

5962-86859 

5962-86015 

5962-88662 

5962-88681 

5962-88725 

Package Codes: 
D = Ceramic DIP 
F = Flatpack 
G = Pin Grid Array 
K = Cerpack 
L= LCC 
Q = Windowed LCC 

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

T = Windowed Cerpack 
W = Windowed CERDIP 

9·2 

Speed (ns) IcclIsoflccDR 
(mA@ns) 

tAA = 25 70@25 
tAA = 25 70@25 
tAA = 25,35 100 @ 25 
tAA = 25,35 100 @ 25 
tAA = 65 38@65 
tAA = 25,35 90@25 
tAA = 10, 12, 15 150@ 15 
tAA = 35,45 90@45 
tAA = 45, 55, 60, 75 90@ 55 
tAA = 35,45 11O/10@ 35 
tAA = 45,55 140/25 @ 45 
tAA = 35,45 110/10 @ 35 
tAA = 45,55 140/25 @45 
tAA = 35,45 11O/10@ 35 
tAA = 45,55 140/25 @ 45 
tAA = 35,45 110@ 35 
tAA = 45,55 14O@45 
tAA = 15,25,35 1oo@ 15 
tAA = 35,45, 55 120/4O@ 35 
tAA = 35,45, 55 120/4O@ 35 
tAA = 35, 45, 55 1OO/20@ 55 
tAA = 25, 35,45, 55 125/4O@ 25 
tAA = 35,45, 55 130/20@ 35 
tAA = 35,45 50/20@ 45 
tAA = 25, 35, 45 70/20@ 25 
tAA = 35,45 70/20@ 45 
tAA = 25, 35,45 80/20@ 25 
tAA = 35,40 70@4O 
tAA = 25, 35, 40 70/20 @ 35 
tAA = 35,45 120@ 35 
tAA = 25, 35, 45 120@ 25 
tAA = 35,45 70@45 
tAA = 35,45 70@45 
tAA = 25, 35, 45 80/20@ 25 
tAA = 35,45, 55 170/65 @ 35 
tAA = 35,45, 55 120/4O@ 45 
tAA = 35,45, 55 100/20/1 @45 
tAA = 12,15 155/50@ 12 
tAA = 35,45, 55 100/20/1 @ 45 
tAA = 12,15 145/50@ 15 
tAA = 35,45 70/20/1 @ 35 
tAA = 12,15 150/50@ 12 
tAA = 35,45 70/20/1 @ 35 
tAA = 12,15 135/50 @ 15 
tAA = 35,45 70/20/1 @ 35 
tAA = 35,45 70/20/1 @ 35 
tAA = 12,15 135/50@ 15 
tAA = 35,45 70/20/1 @ 35 
tAA = 24,33 300 @24 
tAA = 45,55 120/20@45 
tAA = 45,55 120/20@45 
tAA = 35,45 90/20@ 35 
tAA = 35,45 90/20@ 35 
tAA = 35,45 90/20@ 35 
tAA = 35,45 90/20@ 35 
tAA = 35,45 80/20@ 35 

-(W) = Windowed Package 
(0) = Opaque Package 

22S stands for 22·pin 300 mil DIP. 
24S stands for 24·pin 300 mil DIP. 
28S stands for 28·pin 300 mil DIP. 



~ Military Product Selection Guide (Continued) 

~~~NDUcrOR ======================================================================= 
Size Organization Pins 

PROMs 4K 512 x 8-Registered 248 
8K 1K x 8-Registered 248 
8K 1Kx8 248 
8K 1Kx8 24 
16K 2K x 8-Registered 248 
16K 2K x 8-Registered 248 
16K 2K x 8-Registered 248 
16K 2K x 8-Registered 248 
16K 2Kx8 248 
16K 2Kx 8 248 
16K 2Kx 8 248 
16K 2K x 8-C8 Power Down 248 
16K 2Kx 8 24 
16K 2Kx 8 24 
64K 8K x 8-C8 Power Down 248 
64K 8Kx 8 248 
64K 8Kx 8 24 
64K 8K x 8-Registered 288 
64K 8Kx 8 28 
64K 8K x 8-RegisteredlDiagnostic 288 
64K 8K x 8-Registered/Diagnostic 32 
128K 16K x 8-C8 Power Down 288 
128K 16Kx8 28 
256K 32K x 8-C8 Power Down 288 
256K 32Kx8 28 
256K 32K x 8-Registered 288 
256K 32K x 8-Latched 288 
512K 64Kx8-FCA 288 
512K 64K x 8-CE Power Down 28 

Size Organization Pins 

PLDs PALC20 16L8, 16R8, 16R6, 16R4 20 
PALC20 16L8, 16R8, 16R6, 16R4 20 
PLD20 18G8-Generic 20 
PLDC24 22V10---Macro Cell 248 
PLDC24 22V10---Macro Cell 248 
PLDC24 20G lO-Generic 248 
PLDC24 20RA 10000Asynchronous 248 
PLD 16P8-100K ECL 24 
PLD 16P8-IOKH ECL 24 
PLD 16P4--100K ECL 24 
PLD 16P4--IOKH ECL 24 
PLDC28 7C330---State Machine 288 
PLDC28 7C331-Asynchronous 288 
PLDC28 7C332-Combinatorial 288 

Notes: 
The Cypress facility at 3901 North First Street in 8an Jose, CA is 
DESC-certified for JAN class B production. 

Part Number 

CY7C225 
CY7C235 
CY7C281 
CY7C282 
CY7C245 
CY7C245 
CY7C245A 
CY7C245A 
CY7C291 
CY7C291 
CY7C291A 
CY7C293A 
CY7C292 
CY7C292A 
CY7C261 
CY7C263 
CY7C264 
CY7C265 
CY7C266 
CY7C269 
CY7C268 
CY7C251 
CY7C254 
CY7C271 
CY7C274 
CY7C277 
CY7C279 
CY7C285 
CY7C286 

Part Number 

PALC16XX 
PALC16XX 
PLDC18G8 
PALC22VlO 
PALC22VlO 
PLDC20GlO 
PLDC20RA10 
CY100E301 
CYlOE301 
CY100E302 
CYlOE302 
CY7C330 
CY7C331 
CY7C332 

All of the above products are available with processing to 
MIL-8TD-883C at a minimum. Many of these products are also avail­
able either to SMDs (8tandard Military Drawings) or to JAN slash 
sheets. 
The speed and power specifications listed above cover the full military 
temperature range. All power supplies are V cc = 5V ± 10%. 
Modules are available with MIL-STD-883C components. These modules 
are assembled and screened to the proposed JEDEC military processing 
standard for modules. 

9-3 

JAN/SMD 
Number' 

5962-88518(0) 
5962-88636(0) 
5962-87651(0) 
5962-87651(0) 
5962-87529(W) 
5962-88735(0) 

5962-88735(0) 
5962-87650(W) 
5962-88734(0) 
5962-87650 
5962-88680(W) 
5962-88734(0) 

5962-87515(W) 

5962-89537 
5962-89538 

JAN/SMD 
Number' 

5962-88678(W) 
5962-88713(0) 

5962-87539(W) 
5962-88670(0) 
5962-88637(0) 

5962-89546(W) 

Package Codes: 
D = Ceramic DIP 
F = Flatpack 
G = Pin Grid Array 
K = Cerpack 
L= LCC 

Speed (ns) Icc/ISH 
(mA@ns) 

tSA/CO = 30/15, 35/20,40/25 120 @ 30/15 
tSA/CO = 30/15,40/20 120 @ 30/15 
tAA = 45 120 @45 
tAA = 45 120 @ 45 
tSA/CO = 35/15,45/25 120 @ 35/15 
tSA/CO = 35/15,45/25 120 @ 35/15 
tSA/CO = 25/15,35/20 120 @ 25/15 
tSA/CO = 25/15,35/20 120@ 25/15 
tAA = 35,50 120 @ 35 
tAA = 35,50 120 @ 35 
tAA = 30, 35, 50 120 @ 30 
tAA = 30, 35, 50 120/30 @ 35 
tAA = 50 120 @ 50 
tAA = 30,35,50 120@ 30 
tAA = 45,55 120/30 @ 45 
tAA = 45,55 120 @45 
tAA = 45,55 120 @ 45 
tSA/CO = 50/25, 60/25 120 @ 50/25 
tAA = 55 90 
tSA/CO = 50/25, 60/25 100 @ 60/25 
tSA/CO = 50/25, 60/25 100 @ 60/25 
tAA = 55,65 120/35 @ 55 
tAA = 55,65 120 @ 55 
tAA = 55,65 130/40 @ 55 
tAA = 55 130/40 @ 55 
tSA/CO = 50/25 130/40 @ 55 
tAA = 55 130/40 @ 55 
tAA/CAA = 75/35 200 @ 35 
tAA = 75 150/50 @ 75 

Speed (ns/MHz) Icc 
(mA @ ns/MHz) 

tpD = 20, 30, 40 70@ 20 
tpD = 20, 30, 40 70@ 20 
tPD/S/CO = 15/15/12 110 
tPD/S/CO = 20/17/15 100 @ 25/20/20 
tPD/S/CO = 20/17/15 100 @ 25/20/20 
tPD/S/CO = 20/17/15 80 @ 30/20/20 
tPD/SU/CO = 25/15/25 100 @ 25/15/25 
tpD = 6 -240 @ 6 
tpD = 6 -240 @ 6 
tpD = 6 -220 @ 6 
tpD = 6 -220 @ 6 
40,28 MHz 150@40MHz 
tPD/S/CO = 30/25/30 150 @ 30/25/30 
tICO/IS/IH = 25/5/7 150 @ 25/5/7 

*(W) = Windowed Package 
(0) = Opaque Package 

228 stands for 22-pin 300 mil DIP. 
24S stands for 24-pin 300 mil DIP. 
28S stands for 28-pin 300 mil DIP. 

Q = Windowed LCC 
T = Windowed Cerpack 
W = Windowed CERDIP 
HD = Hermetic DIP Module 



"~PRF$ Military Product Selection Guide (Continued) 
" SEMICONDUcrOR ===================================='" 

Size Organization 

FIFOs 256 64 x 4---Cascadeable 
256 64 x 4---Cascadeable 
256 64 x 4---Cascadeable/OE 
320 64 x 5-Cascadeable 
320 64 x 5-Cascadeable/OE 
512 64 x 8-Cascadeable/OE 
576 64 x 9-Cascadeable 
4K 512 x 9-Cascadeable 
4K 512 x 9-Cascadeable 
9K lK x 9-Cascadeable 
9K IK x 9-Cascadeable 
18K 2K x 9-Cascadeable 
18K 2K x 9-Cascadeable 

Size Organization 

LOGIC 2901-4 Bit Slice 
2901-4 Bit Slice 
4 x 2901-16 Bit Slice 
2909-Sequencer 
2911-Sequencer 
2909-Sequencer 
2911-Sequencer 
2910-Controller (17 Word) 
2910-Controller (9 Word) 
16·Bit Microprogrammed ALU 
16·Bit Microprogrammed ALU 
16 x 16 Multiplier 
16 x 16 Multiplier 
16 x 16 Multiplier/Accumulator 

Type Organization 

RISC IU SPARC 32 Bit Integer Unit 
FPU Floating Point Unit 
CMU Cache Controller Memory 

Management Unit 
CMU·MP Cache Controller and 

Multi·Processing Memory 
Management Unit 

Size Organization 

Modules 256K 16K x 16-SRAM (JEDEC) 
1M 128K x 8-SRAM (JEDEC) 
1M 64K x 16-SRAM (JEDEC) 
1M 64Kx 16-SRAM 
2M 64K x 32-SRAM 
4M 256K x 16-SRAM 

Notes: 
The Cypress facility at 3901 North First Street in San Jose, CA is 
DESC·certified for JAN class B production. 

Pins 

16 
16 
16 
18 
18 
28S 
28S 
28 
28S 
28 
28S 
28 
28S 

Pins 

40 
40 
64 
28 
20 
28 
20 
40 
40 
52 
68 
64 
64 
64 

Pins 

207 
144 
207 

207 

Pins 

40 
32 
40 
40 
60 
48 

All of the above products are available with processing to 
MIL·STD·883C at a minimum. Many of these products are also avail­
able either to SMDs (Standard Military Drawings) or to JAN slash 
sheets. 
The speed and power specifications listed above cover the full military 
temperature range. All power supplies are V CC = 5V ± 10%. 
Modules are available with MIL-STD·883C components. These modules 
are assembled and screened to the proposed JEDEC military processing 
standard for modules. 

Part Number 
JAN/SMD 

Number 

CY3341 
CY7C401 
CY7C403 
CY7C402 
CY7C404 5962·86846 
CY7C408 
CY7C409 
CY7C420 
CY7C421 
CY7C424 
CY7C425 
CY7C428 5962·88669 
CY7C429 5962·88669 

Part Number 
JAN/SMD 
Number" 

CY7C901 5962·88535 
CY290lC 5962·88535 
CY7C9101 5962·89517 
CY7C909 
CY7C911 
CY2909A 
CY2911A 
CY7C91O 5962·87708 
CY2910A 5962·87708 
CY7C9116 5962·88612 
CY7C9117 
CY7C516 5962·87686 
CY7C517 5962·87686 
CY7C510 5962·88733 

Part Number 
JAN/SMD 

Number 

CY7C601 
CY7C602 
CY7C604 

CY7C605 

Part Number Packages 

CYM1610 HD 
CYM1420 HD 
CYM1620 HD 
CYM1621 HD 
CYMI830 HD 
CYMI641 HD 

Package Codes: 
D = Ceramic DIP 
F = Flatpack 
G = Pin Grid Array 
K = Cerpack 
L = LCC 
Q = Windowed LCC 
T = Windowed Cerpack 

Speed (ns/MHz) IcdIsB 
(mA @ ns/MHz) 

1.2,2.0MHz 60@2.0MHz 
10, 15,25 MHz 90@ 15 MHz 
10, 15,25 MHz 90 @25MHz 
10,15 MHz 90@ 15 MHz 
10, 15,25 MHz 90@ 25 MHz 
15,25 MHz 120@ 25 MHz 
15,25 MHz 120@25MHz 
tA = 30,40, 65 ns 120/20 @ 30 
tA = 30, 40, 65 ns 120/20@ 30 
tA = 30, 40, 65 ns 120/20@ 30 
tA = 30,40, 65 ns 120/20 @ 30 
tA = 30,40, 65 ns 120/20 @ 30 
tA = 30, 40, 65 ns 120/20 @ 30 

Speed (ns) IcdIsB 
(mA@ns) 

tCLK = 27,32 90@ 27 
CSpeed 180 @ 32 
tCLK = 35,45 85 @ 35 
tCLK = 30,40 55 @ 30 
tCLK = 30,40 55 @ 30 
A Speed 90@40 
A Speed 90@40 
tCLK = 46,51,99 90@46 
A Speed 170@ 51 
65,79,100 166@ IOMHz 
65,79, 100 166@ 10 MHz 
tMC = 42, 55, 75 110@ 10 MHz 
tMC = 42, 55, 75 11O@ 10 MHz 
tMC = 55, 65, 75 11O@ 10 MHz 

Speed (ns) Icc 
(mA@MHz) 

tCYC = 33, 25 MHz TBD 
tCYC = 25 MHz TBD 
tCYC = 33, 25 MHz TBD 

tCYC = 33, 25 MHz TBD 

Speed (ns) ICC 
(mA@ns) 

tAA = 35, 45, 50 330 @ 35 
tAA = 45,55 210@ 45 
tAA = 45,55 340@ 45 
tAA = 30, 35, 45 1250 @ 30 
tAA = 35, 45, 55 550 @ 35 
tAA = 35,45, 55 1760 @ 35 

*(W) = Windowed Package 
(0) = Opaque Package 

22S stands for 22-pin 300 mil DIP. 
24S stands for 24-pin 300 mil DIP. 
28S stands for 28.pin 300 mil.DIP. 

W = Windowed CERDIP 
HD = Hermetic DIP Module 

9-4 

I 



~RESS Military Ordering Information 
l,nlcoNDucroR ============================================================= 
.DESC SMD (Standardized Military Drawing) Approvals[l] 

SMDNumber Cypress [2] Package [3] Product 
Part Number Description Type 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 32RLCC L55 2Kx8SRAM 
84036 09YX CY7C128-45LMB 24RLCC L53 2Kx8SRAM 
84036 093X CY6116-45LMB 28 S LCC L64 2Kx8SRAM 
84036 lUX CY6116-55DMB 24.6 DIP D12 2Kx8SRAM 
84036 llKX CY7C128-55KMB 24CP K73 2Kx8SRAM 
84036 11LX CY7C128-55DMB 24.3 DIP D14 2Kx8SRAM 
84036 11XX CY6117-55LMB 32RLCC L55 2Kx8SRAM 
84036 11YX CY7CI28-55LMB 24RLCC D14 2Kx8SRAM 
84036 113X CY6116-55LMB 28 SLCC L64 2Kx8SRAM 

84132 02RX CY7CI67-45DMB 20.3 DIP D6 16Kx 1 SRAM 
84132 02SX CY7CI67-45KMB 20CP K71 16Kx 1 SRAM 
84132 02YX CY7CI67-45LMB 20RLCC L51 16Kx 1 SRAM 
84132 05RX CY7CI67-35DMB 20.3 DIP D6 16Kx 1 SRAM 
84132 05SX CY7CI67-35KMB 20CP K71 16Kx 1 SRAM 
84132 05YX CY7C167-35LMB 20RLCC L51 16Kx 1 SRAM 

5962-85525 05TX CY7CI85-55KMB 28CP K74 8Kx 8 SRAM 
5962-85525 05UX CY7CI85-55LMB 28R TLCC L54 8Kx 8 SRAM 
5962-85525 05XX CY7CI86-55DMB 28.6 DIP D16 8Kx 8 SRAM 
5962-85525 05ZX CY7CI85-55DMB 28.3 DIP D22 8Kx 8 SRAM 
5962-85525 06TX CY7CI85-45KMB 28CP K74 8Kx 8 SRAM 

I 

5962-85525 06UX CY7CI85-45LMB 28 R TLCC L54 8Kx 8 SRAM 
5962-85525 06XX CY7CI86-45DMB 28.6 DIP D16 8Kx8SRAM 
5962-85525 06ZX CY7CI85-45DMB 28.3 DIP D22 8Kx8SRAM 
5962-85525 07TX CY7CI85-35KMB 28CP K74 8Kx8SRAM 
5962-85525 07UX CY7CI85-35LMB 28R TLCC L54 8Kx8SRAM 
5962-85525 07XX CY7CI86-35DMB 28.6 DIP D16 8Kx8SRAM 
5962-85525 07ZX CY7CI85-35DMB 28.3 DIP D22 8Kx8SRAM 

5962-86015 01YX CY7CI87-35DMB 22.3 DIP DlO 64Kx 1 SRAM 
5962-86015 01ZX CY7CI87-35LMB 22RLCC L52 64Kx 1 SRAM 
5962-86015 02YX CY7CI87L-35DMB 22.3 DIP DlO 64Kx 1 SRAM 
5962-86015 02ZX CY7CI87L-35LMB 22RLCC L52 64Kx 1 SRAM 
5962-86015 03YX CY7CI87-45DMB 22.3 DIP DlO 64Kx 1 SRAM 
5962-86015 03ZX CY7CI87-45LMB 22RLCC L52 64Kx 1 SRAM 
5962-86015 04YX CY7CI87L-45DMB 22.3 DIP DlO 64Kx 1 SRAM 
5962-86015 04ZX CY7CI87L-45LMB 22RLCC L52 64Kx 1 SRAM 

5962-86705 12RX CY7CI68-35DMB 20.3 DIP D6 4Kx4SRAM 
5962-86705 12XX CY7CI68-35LMB 20RLCC L51 4Kx4SRAM 

5962-86859 15KX CY7CI66L-45KMB 24CP K73 16K x4SRAM W/OE 
5962-86859 15LX CY7CI66L-45DMB 24.3 DIP D14 16K x4SRAM W/OE 
5962-86859 15UX CY7CI66L-45LMB 28RLCC L54 16K x 4SRAM W/OE 
5962-86859 15XX CY7CI66L-45LMB 28R TLCC L54 16K x 4 SRAM W 10E 
5962-86859 16KX CY7CI66-45KMB 24CP K73 16K x 4 SRAM W 10E 
5962-86859 16LX CY7CI66-45DMB 24.3 DIP D14 16K x 4 SRAM W 10E 
5962-86859 16UX CY7CI66-45LMB 28RLCC L54 16K x 4 SRAM W 10E 
5962-86859 16XX CY7CI66-45LMB 28R TLCC L54 16K x 4 SRAM W 10E 
5962-86859 17KX CY7CI66L-35KMB 24CP K73 16K x 4 SRAM W 10E 
5962-86859 17LX CY7CI66L-35DMB 24.3 DIP D14 16K x 4 SRAM W 10E 
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~ Military Ordering Information (Continued) I 
~~~~ucroR================================================================1 
DESC SMD (Standardized Military Drawing) Approvals[t] (Continued) 

SMDNumber Cypress [2] Package [3] Product 
Part Number Description Type Description 

5962-86859 17UX CY7CI66L-35LMB 28RLCC L54 16K x 4 SRAM W IOE 
5962-86859 17XX CY7CI66L-35LMB 28R TLCC L54 16K x 4 SRAM W IOE 
5962-86859 18KX CY7CI66-35KMB 24CP K73 16K x 4 SRAM W IOE 
5962-86859 18LX CY7CI66-35DMB 24.3 DIP D14 16K x 4 SRAM W IOE I 

5962-86859 18UX CY7CI66-35LMB 28RLCC L54 16K x 4 SRAM W IOE 
5962-86859 18XX CY7C166-35LMB 28R TLCC L54 16K x 4 SRAM W IOE 
5962-86859 21KX CY7CI64L-45KMB 24CP K73 16Kx4SRAM 
5962-86859 21YX CY7CI64L-45DMB 22.3 DIP DIO 16Kx4SRAM 
5962-86859 21ZX CY7CI64L-45LMB 22RLCC L52 16Kx4SRAM 
5962-86859 22KX CY7CI64-45KMB 24CP K73 16Kx4SRAM 
5962-86859 22YX CY7CI64-45DMB 22.3 DIP DIO 16Kx4SRAM 
5962-86859 22ZX CY7CI64-45LMB 22RLCC L52 16Kx4SRAM 
5962-86859 23KX CY7CI64L-35KMB 24CP K73 16Kx4SRAM 
5962-86859 23YX CY7CI64L-35DMB 22.3 DIP DIO 16Kx4SRAM 
5962-86859 23ZX CY7CI64L-35LMB 22RLCC L52 16Kx4SRAM 
5962-86859 24KX CY7CI64-35KMB 24CP K73 16Kx4SRAM 
5962-86859 24YX CY7CI64-35DMB 22.3 DIP DIO 16Kx4SRAM 
5962-86859 24ZX CY7CI64-35LMB 22RLCC L52 16Kx4SRAM 

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 02XX CY7C516-55DMB 64 DIP D30 16 x 16 Multiplier 
5962-86873 02YX CY7C516-55LMB 68SLCC L8I 16 x 16 Multiplier 
5962-86873 02ZX CY7C516-55GMB 68PGA G68 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 

5962-86875 03XX CY7C130-55DMB 48.6 DIP D26 lK x 8 Dual Port SRAM 
5962-86875 03YX CY7C130-55LMB 48LCC L68 lK x 8 Dual Port SRAM 
5962-86875 03ZX CY7C131-55LMB 52LCC L69 lK x 8 Dual Port SRAM 
5962-86875 04XX CY7C130-45DMB 48.6 DIP D26 lK x 8 Dual Port SRAM 
5962-86875 04YX CY7C130-45LMB 48LCC L68 lK x 8 Dual Port SRAM 
5962-86875 04ZX CY7CI31-45LMB 52LCC L69 lK x 8 Dual Port SRAM 
5962-86875 llXX CY7CI40-55DMB 48.6 DIP D26 lK x 8 Dual Port SRAM 
5962-86875 llYX CY7CI40-55LMB 48LCC L68 lK x 8 Dual Port SRAM 
5962-86875 llZX CY7CI41-55LMB 52LCC L69 lK x 8 Dual Port SRAM 
5962-86875 12XX CY7CI40-45DMB 48.6 DIP D26 lK x 8 Dual Port SRAM 
5962-86875 12YX CY7CI40-45LMB 48LCC L68 lK x 8 Dual Port SRAM 
5962-86875 12ZX CY7CI41-45LMB 52LCC L69 lK x 8 Dual Port SRAM 
5962-86875 17XX CY7C130-35DMB 48.6 DIP 026 lK x 8 Dual Port SRAM 
5962-86875 17YX CY7CI30-35LMB 48LCC L68 lK x 8 Dual Port SRAM 
5962-86875 17ZX CY7CI31-35LMB 52LCC L69 lK x 8 Dual Port SRAM 
5962-86875 18XX CY7CI40-35DMB 48.6 DIP D26 lK x 8 Dual Port SRAM 
5962-86875 18YX CY7CI40-35LMB 48LCC L68 lK x 8 Dual Port SRAM 
5962-86875 18ZX CY7CI41-35LMB 52LCC L69 lK x 8 Dual Port SRAM 

5962-87515 05KX CY7C261-45TMB 24CP T73 8K x 8 UV EPROM 
5962-87515 05LX CY7C261-45WMB 24.3 DIP W14 8K x 8 UV EPROM 
5962-87515 053X CY7C261-45QMB 28SLCC Q64 8K x 8 UV EPROM 
5962-87515 06KX CY7C261-55TMB 24CP T73 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 Q64 8K x 8 UV EPROM 
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I'~ Military Ordering Information (Continued) 

l!i_r.~ucrOR ================================ 
DESC SMD (Standardized Military Drawing) Approvals[l] (Continued) 

SMDNumber Cypress [2] Package [3] Product 
Part Number Description Type Description 

5962-87529 01KX CY7C245-45TMB 24CP T73 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 Q64 2K x 8 Registered UV PROM 
5962-87529 02KX CY7C245-35TMB 24CP T73 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 Q64 2K x 8 Registered UV PROM 

5962-87539 01KX PALC22VlO-25TMB 24CP T73 24-Pin CMOS UV E PLD 
5962-87539 01LX PALC22V10-25WMB 24.3 DIP W14 24-Pin CMOS UV E PLD 
5962-87539 013X PALC22VlO-25QMB 28 S LCC Q64 24-Pin CMOS UV E PLD 
5962-87539 02KX PALC22VlO-30TMB 24CP T73 24-Pin CMOS UV E PLD 
5962-87539 02LX PALC22VlO-30WMB 24.3 DIP W14 24-Pin CMOS UV E PLD 
5962-87539 023X PALC22VlO-3OQMB 28 S LCC Q64 24-Pin CMOS UV E PLD 
5962-87539 03KX PALC22VlO-40TMB 24CP T73 24-Pin CMOS UV E PLD 
5962-87539 03LX PALC22VlO-40WMB 24.3 DIP W14 24-Pin CMOS UV E PLD 
5962-87539 033X PALC22VlO-4OQMB 28 S LCC Q64 24-Pin CMOS UV E PLD 

5962-87650 01KX CY7C291-50TMB 24CP T73 2K x 8 UV EPROM 
5962-87650 01LX CY7C291-50WMB 24.3 DIP W14 2K x 8 UV EPROM 
5962-87650 013X CY7C291-5OQMB 28 S LCC Q64 2K x 8 UV EPROM 
5962-87650 03KX CY7C291-35TMB 24CP T73 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 OIJX CY7C282-45DMB 24.6 DIP D12 1Kx 8 PROM 
5962-87651 01KX CY7C281-45KMB 24CP K73 1Kx 8 PROM 
5962-87651 01LX CY7C281-45DMB 24.3 DIP D14 lKx 8 PROM 
5962-87651 013X CY7C281-45LMB 28 S LCC L64 1Kx 8 PROM 

5962-87686 01XX CY7C517-42DMB 64 DIP D30 16 x 16 Multiplier 
5962-87686 01YX CY7C517-42LMB 68 S LCC L81 16 x 16 Multiplier 
5962-87686 01ZX CY7C517-42GMB 68PGA G68 16 x 16 Multiplier 
5962-87686 01UX CY7C517-42FMB 64QFP F78 16 x 16 Multiplier 
5962-87686 02XX CY7C517-55DMB 64 DIP D30 16 x 16 Multiplier 
5962-87686 02YX CY7C517-55LMB 68 SLCC L81 16 x 16 Multiplier 
5962-87686 02ZX CY7C517-55GMB 68PGA G68 16 x 16 Multiplier 
5962-87686 02UX CY7C517-55FMB 64QFP F78 16 x 16 Multiplier 
5962-87686 03XX CY7C517-75DMB 64 DIP D30 16 x 16 Multiplier 
5962-87686 03YX CY7C517-75LMB 68 SLCC L81 16 x 16 Multiplier 
5962-87686 03ZX CY7C517-75GMB 68PGA G68 16 x 16 Multiplier 
5962-87686 03UX CY7C517-75FMB 64QFP F78 16 x 16 Multiplier 

5962-87518 01LX CY7C225-30DMB 24.3 DIP D14 512 x 8 Registered PROM 
5962-87518 013X CY7C225-30LMB 28 S LCC L64 512 x 8 Registered PROM 
5962-87518 02LX CY7C225-35DMB 24.3 DIP D14 512 x 8 Registered PROM 
5962-87518 023X CY7C225-35LMB 28 SLCC L64 512 x 8 Registered PROM 
5962-87518 03LX CY7C225-40DMB 24.3 DIP D14 512 x 8 Registered PROM 
5962-87518 033X CY7C225-40LMB 28 SLCC L64 512 x 8 Registered PROM 

5962-88535 01QX CY7C901-32DMB 40.6 DIP D18 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 D18 4-Bit Slice 
5962-88535 02XX CY7C901-27LMB 44LCC L67 4-Bit Slice 
5962-88535 02YX CY7C901-27FMB 42FP F76 4-Bit Slice 
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~ Military Ordering Information (Continued) ,II 
_n~NDucroR ================================:, 

DESC SMD (Standardized Military Drawing) Approvals[l] (Continued) 

SMDNumber Cypress [2] Package [3] Product 
Part Number Description Type Description 

5962-88587 01VX CY7CI47-45DMB 18.3 DIP D4 4Kx 1 SRAM 
5962-88587 01XX CY7CI47-45KMB 18 CP K70 4Kx 1 SRAM 
5962-88587 01YX CY7CI47-45LMB 18RLCC L50 4Kx lSRAM 
5962-88587 02VX CY7CI47-35DMB 18.3 DIP D4 4Kx 1 SRAM 
5962-88587 02XX CY7CI47-35KMB 18 CP K70 4Kx 1 SRAM 
5962-88587 02YX CY7CI47-35LMB 18 RLCC L50 4Kx 1 SRAM 

5962-88588 01KX CY7CI50-35KMB 24CP K73 lK x 4 SRAM with Reset 
5962-88588 01LX CY7CI50-35DMB 24.3 DIP D14 lK x 4 SRAM with Reset 
5962-88588 01XX CY7CI50-35LMB 28RLCC L54 lK x 4 SRAM with Reset 
5962-88588 02KX CY7CI50-25KMB 24CP K73 lK x 4 SRAM with Reset 
5962-88588 02LX CY7CI50-25DMB 24.3 DIP D14 lK x 4 SRAM with Reset 
5962-88588 02XX CY7C 150-25LMB 28RLCC L54 1 K x 4 SRAM with Reset 
5962-88588 03KX CY7CI50-15KMB 24CP K73 lK x 4 SRAM with Reset 
5962-88588 03LX CY7CI50-15DMB 24.3 DIP D14 lK x 4 SRAM with Reset 
5962-88588 03XX CY7C150-15LMB 28RLCC L54 lK x 4 SRAM with Reset 

5962-88594 02WX CY7C122-35DMB 22.4 DIP D8 256x4SRAM 
5962-88594 03WX CY7CI22-25DMB 22.4 DIP D8 256x4SRAM 

5962-88612 01XX CY7C9116-99DMB 52.8 DIP D28 16-Bit Microprogrammed ALU 
5962-88612 01YX CY7C9116-99FMB 64FP F78 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 64FP F78 16-Bit Microprogrammed ALU 
5962-88612 02UX CY7C9116-75LMB 52S LCC L69 16-Bit Microprogrammed ALU 
5962-88612 03XX CY7C9116-65DMB 52.8 DIP D28 16-Bit Microprogrammed ALU 
5962-88612 03YX CY7C9116-65FMB 64FP F78 16-Bit Microprogrammed ALU 
5962-88612 03UX CY7C9116-65LMB 52 SLCC L69 16-Bit Microprogrammed ALU 

5962-88636 01KX CY7C235-40KMB 24CP K73 lK x 8 Registered PROM 
5962-88636 01LX CY7C235-40DMB 24.3 DIP D14 lK x 8 Registered PROM 
5962-88636 013X CY7C235-40LMB 28 SLCC 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 D14 lK x 8 Registered PROM 
5962-88636 023X CY7C235-30LMB 28 SLCC L64 lK x 8 Registered PROM 

5962-88637 01KX PLDC20G 10-40KMB 24CP K73 Generic CMOS PLD 
5962-88637 01LX PLDC20G 10-40DMB 24.3 DIP D14 Generic CMOS PLD 
5962-88637 013X PLDC20G 10-40LMB 28 S LCC L64 Generic CMOS PLD 
5962-88637 02KX PLDC20G 10-30KMB 24CP K73 Generic CMOS PLD 
5962-88637 02LX PLDC20G 10-30DMB 24.3 DIP D14 Generic CMOS PLD 
5962-88637 023X PLDC20G 1O-30LMB 28 S LCC L64 Generic CMOS PLD 

5962-88670 01KX PALC22VI0-25KMB 24CP K73 24-Pin CMOS PLD 
5962-88670 01LX PALC22VI0-25DMB 24.3 DIP D14 24-Pin CMOS PLD 
5962-88670 013X PALC22VI0-25LMB 28 S LCC L64 24-Pin CMOS PLD 
5962-88670 02KX PALC22VI0-30KMB 24CP K73 24-Pin CMOS PLD 
5962-88670 02LX PALC22VI0-30DMB 24.3 DIP D14 24-Pin CMOS PLD 
5962-88670 023X PALC22VI0-30LMB 28 S LCC L64 24-Pin CMOS PLD 
5962-88670 03KX PALC22V1 0-40KMB 24CP K73 24-Pin CMOS PLD 
5962-88670 03LX PALC22VI0-40DMB 24.3 DIP D14 24-Pin CMOS PLD 
5962-88670 033X PALC22VI0-40LMB 28 S LCC L64 24-Pin CMOS PLD 
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,~ Military Ordering Information (Continued) 
.'. . ~~~5NDUCTOR ============================================================= 
)ESe SMD (Standardized Military Drawing) Approvals[l] (Continued) 

SMDNumber Cypress [2] Package [3] Product 
Part Number Description Type Description 

5962-88678 01RX PALCI6L8-40WMB 20.30IP W6 20-Pin CMOS UV E PLO 
5962-88678 01XX PALCI6L8-40QMB 208 LCC Q61 20-Pin CMOS UV E PLO 
5962-88678 02RX PALCI6R8-40WMB 20.30IP W6 20-Pin CMOS UV E PLO 
5962-88678 02XX PALCI6R8-40QMB 20S LCC Q61 20-Pin CMOS UV E PLO 
5962-88678 03RX PALCI6R6-40WMB 20.30IP W6 20-Pin CMOS UV E PLO 
5962-88678 03XX PALCI6R6-40QMB 208 LCC Q61 20-Pin CMOS UV E PLO 
5962-88678 04RX PALCI6R4-40WMB 20.30IP W6 20-Pin CMOS UV E PLO 
5962-88678 04XX PALCI6R4-40QMB 20S LCC Q61 20-Pin CMOS UV E PLO 
5962-88678 05RX PALCI6L8-30WMB 20.30IP W6 20-Pin CMOS UV E PLO 
5962-88678 05XX PALCI6L8-30QMB 208 LCC Q61 20-Pin CMOS UV E PLO 
5962-88678 06RX PALCI6R8-30WMB 20.30IP W6 20-Pin CMOS UV E PLO 
5962-88678 06XX PALCI6R8-30QMB 20S LCC Q61 20-Pin CMOS UV E PLO 
5962-88678 07RX PALCI6R6-30WMB 20.30IP W6 20-Pin CMOS UV E PLO 
5962-88678 07XX PALCI6R6-30QMB 208 LCC Q61 20-Pin CMOS UV E PLO 
5962-88678 08RX PALCI6R4-30WMB 20.30IP W6 20-Pin CMOS UV E PLO 
5962-88678 08XX PALCI6R4-30QMB 20SLCC Q61 20-Pin CMOS UV E PLO 
5962-88678 09RX PALCI6L8-20WMB 20.30IP W6 20-Pin CMOS UV E PLO 
5962-88678 09XX PALCI6L8-20QMB 208 LCC Q61 20-Pin CMOS UV E PLO 
5962-88678 lORX PALC!6R8-20WMB 20.30IP W6 20-Pin CMOS UV E PLO 
5962-88678 lOXX PALCI6R8-20QMB 20S LCC Q61 20-Pin CMOS UV E PLO 
5962-88678 llRX PALCI6R6-20WMB 20.30IP W6 20-Pin CMOS UV E PLO 
5962-88678 llXX PALCI6R6-20QMB 208 LCC Q61 20-Pin CMOS UV E PLO 
5962-88678 12RX PALCI6R4-20WMB 20.30IP W6 20-Pin CMOS UV E PLO 
5962-88678 12XX PALCI6R4-20QMB 208 LCC Q61 20-Pin CMOS UV E PLO 

5962-88713 01RX PALCI6L8-400MB 20.30IP 06 20-Pin CMOS PLO 
5962-88713 01SX PALCI6L8-40KMB 20CP K71 20-Pin CMOS PLO 
5962-88713 01XX PALCI6L8-40LMB 20S LCC L61 20-Pin CMOS PLO 
5962-88713 02RX PALCI6R8-400MB 20.30IP 06 20-Pin CMOS PLO 

I 5962-88713 02SX PALCI6R8-40KMB 20CP K71 20-Pin CMOS PLO 
5962-88713 02XX PALCI6R8-40LMB 20S LCC L61 20-Pin CMOS PLO 
5962-88713 03RX PALCI6R6-400MB 20.30IP 06 20-Pin CMOS PLO 
5962-88713 03SX PALCI6R6-40KMB 20CP K71 20-Pin CMOS PLO 
5962-88713 03XX PALCI6R6-40LMB 208 LCC L61 20-Pin CMOS PLO 
5962-88713 04RX PALCI6R4-400MB 20.30IP 06 20-Pin CMOS PLO 
5962-88713 04SX PALCI6R4-40KMB 20CP K71 20-Pin CMOS PLO 
5962-88713 04XX PALCI6R4-40LMB 20 S LCC L61 20-Pin CMOS PLO 
5962-88713 05RX PALCI6L8-300MB 20.30IP 06 20-Pin CMOS PLO 
5962-88713 05SX PALCI6L8-30KMB 20CP K71 20-Pin CMOS PLO 
5962-88713 05XX PALCI6L8-30LMB 208 LCC L61 20-Pin CMOS PLO 
5962-88713 06RX PALCI6R8-300MB 20.30IP 06 20-Pin CMOS PLO 
5962-88713 06SX PALCI6R8-30KMB 20CP K71 20-Pin CMOS PLO 
5962-88713 06XX PALCI6R8-30LMB 20SLCC L61 20-Pin CMOS PLO 
5962-88713 07RX P ALCI6R6-300MB 20.30IP 06 20-Pin CMOS PLO 
5962-88713 07SX PALCI6R6-30KMB 20CP K71 20-Pin CMOS PLO 
5962-88713 07XX PALCI6R6-30LMB 20S LCC L61 20-Pin CMOS PLO 
5962-88713 08RX PALCI6R4-300MB 20.30IP 06 20-Pin CMOS PLO 
5962-88713 08SX PALCI6R4-30KMB 20CP K71 20-Pin CMOS PLO 
5962-88713 08XX PALCI6R4-30LMB 20 S LCC L61 20-Pin CMOS PLO 
5962-88713 09RX PALCI6L8-200MB 20.30IP 06 20-Pin CMOS PLO 
5962-88713 09SX PALCI6L8-20KMB 20CP K71 20-Pin CMOS PLO 
5962-88713 09XX PALCI6L8-20LMB 20 S LCC L61 20-Pin CMOS PLO 
5962-88713 10RX PALCI6R8-200MB 20.30IP 06 20-Pin CMOS PLO 
5962-88713 lOSX PALCI6R8-20KMB 20CP K71 20-Pin CMOS PLO 
5962-88713 10XX PALCI6R8-20LMB 20 S LCC L61 20-Pin CMOS PLO 
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~PRESS Military Ordering Information (Continued) 

.nEMICONDucrOR =================================~ 
DESC SMD (Standardized Military Drawing) Approvals l1] (Continued) 

SMDNumber Cypress [2] Package [3] 

Part Number Description Type 

5962-88713 llRX PALCI6R6-20DMB 20.3 DIP D6 
5962-88713 llSX PALCI6R6-20KMB 20CP K71 
5962-88713 llXX PALCI6R6-20LMB 20SLCC L61 
5962-88713 12RX PALCI6R4-20DMB 20.3 DIP D6 
5962-88713 12SX PALCI6R4-20KMB 20CP K71 
5962-88713 12XX PALCI6R4-20LMB 20S LCC L61 

5962-88735 01KX CY7C245-45KMB 24CP K73 
5962-88735 01LX CY7C245-45DMB 24.3 DIP D14 
5962-88735 013X CY7C245-45LMB 28 S LCC L64 
5962-88735 02KX CY7C245-35KMB 24CP K73 
5962-88735 02LX CY7C245-35DMB 24.3 DIP D14 
5962-88735 023X CY7C245-35LMB 28 SLCC L64 
5962-88735 03KX CY7C245A-35KMB 24CP K73 
5962-88735 03LX CY7C245A-35DMB 24.3 DIP D14 
5962-88735 033X CY7C245A-35LMB 28 S LCC L64 
5962-88735 04KX CY7C245A-25KMB 24CP K73 
5962-88735 04LX CY7C245A-25DMB 24.3 DIP D14 
5962-88735 043X CY7C245A-25LMB 28 S LCC L64 

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. 
3. Package: 24.3 DIP = 24-pin O.3()()" DIP; 24.6 DIP = 24-pin O.6()()" DIP 

28 R LCC = 28 terminal Rectangular LCC; S = Square LCC; TLCC = Thin LCC 
24 CP = 24-pin Ceramic flatpack (Configuration 1); FP = Brazed flatpack 
PGA = Pin Grid Array 
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Product 
Description 

20-Pin CMOS PLD 
20-Pin CMOS PLD 
20-Pin CMOS PLD 
20-Pin CMOS PLD 
20-Pin CMOS PLD 
20-Pin CMOS PLD 

2K x 8 Registered PROM 
2K x 8 Registered PROM 
2K x 8 Registered PROM 
2K x 8 Registered PROM 
2K x 8 Registered PROM 
2K x 8 Registered PROM 
2K x 8 Registered PROM 
2K x 8 Registered PROM 
2K x 8 Registered PROM 
2K x 8 Registered PROM 
2K x 8 Registered PROM 
2K x 8 Registered PROM 



~ Military Ordering Information (Continued) 

.n~b~DucrOR ============================================================= 

SMD Ordering Information 

:962· 8XXXX 01 LX 

LLEAD FINISH 
A Solder Dip 
B TinPlate 
C Gold 
X Don't Care (The letter "X" will not be marked on the device, but will be replaced with 

the applicable lead finish designation,) 

PACKAGE TYPE (Not a complete list) 
V = 18-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 
01 = 7CXXX XX ns 
02 = 7CXXX XX ns 

'-------DRA WING NUMBER 

'----------DRAWING PREFIX 
5962 = Microcircuits (Pre-1985 drawings do not have this prefix.) 
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[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 @ IOL = 20 

J-LA 
- VOH = 0.9 V cc @ IOH = 

-20 J-LA 

• SRAM, PROM, LOGIC 

• 2.0V (V cd Data Retention on 
all devices 

CY8C150 Selection Guide 

Maximum Access 
Time (ns) 

Maximum Operating 
Current (mA) 

Overview 
The BridgeMOSTM product line from 
Cypress Semiconductor provides an 
electrical bridge between CMOS and 
TTL or TTL and CMOS devices. 
BridgeMOS devices may be driven by 
either TTL or CMOS devices and in 
turn can drive either fully loaded TTL 
or CMOS to full input levels. As a re­
sult, any combination of TTL 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 integrity of the data 
in any volatile storage element. 

The output drivers in the 7CXXX Cy­
press products are designed for TTL 
signals and pull up to 2.4 volts. For 

8C150-15 

Commercial 15 

Military 

Commercial 100 

Military 

CY8C245 Selection Guide 

BridgeMOS 

BridgeMOS, Cypress has designed an 
output driver which boosts the output 
voltage sufficiently to drive the inputs 
of a device to greater than 3.85 volts, 
thus guaranteeing that the input con­
verter will draw minimum power. The 
output drivers source 20 microamps at 
their rated BridgeMOS levels. They 
will also source and drive normal TTL 
loads. Therefore, they are capable of 
driving other non-BridgeMOS loads 
and normal TTL loads at the same 
time. 

Although the TTL to CMOS input 
converters power down as described 
above, they switch at TTL levels and 
all timing is referenced to 1.5 volts. The 
device will operate at normal TTL lev­
els with no AC performance degrada­
tion. 

8C150-25 8C150-35 

25 35 

25 35 

100 100 

125 125 

8C245-35 8C245-45 

Maximum Access Time (ns) 35 50 

Maximum Operating I Commercial 45 45 
Current (mA) I Military 80 80 

CY8C291 Selection Guide 

8C291-35 8C291-50 

Maximum Access Time (ns) 35 50 

Maximum Operating I Commercial 45 45 
Current (mA) 1 Military 80 80 
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CY8C901 Selection Guide 

Read Modify·Write Cycle (min.) in ns Operating Icc (max.) in mA Operating Range Part Number 

31 26.5 Commercial 8C901-31 

32 31.0 Military 8C901-32 

CY8C909/8C911 Selection Guide 

8C909·30 8C909·40 
8C911-30 8C911·40 

Minimum Clock to Output Cycle Time (ns) 30 40 

Maximum Operating Current (rnA) 15 15 
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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, 
external ZIF -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 256K bytes of 
memory required 

• Designed for present and future 
NMOS and CMOS devices 

• Optional LCC, PLCC, SOIC 
socket adapters 

QuickPro is a trademark of Cypress Semiconductor Corporation. 
IBM and IBM PC are registered trademarks of International Business Machines Corporation. 
ABEL TM is a registered trademark of Data I/O Corporation. 
CUPLTM is a registered trademark of Assisted Technology. 
P ALASMTM is a registered trademark of Monolithic Memories Inc. 
Intellec 86™ is a trademark of Intel Corporation. 
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CY3000 

QuickPro™ 

Description 
QuickPro is a development tool for 
present and future CMOS PROM and 
PLD devices, and is used within the 
IBM PC and compatible environment. 
Older generation bipolar PLDs and 
PROMs required special programming 
voltages and current difficult to gener­
ate within the IBM PC. 

QuickPro is designed for new genera­
tion of CMOS PLDs and PROMs 
which obsolete the older technology, 
and use a programming technique 
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Description (Continued) 

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; 
intelligent programming is used to reduce programming 
time to a minimum. 

QuickPro is future oriented. Each I/O pin is fully pro­
grammable, allowing the parameters and timing of each 
device to be handled via software. As new devices become 
available, they will be supported by QuickPro. Updates are 
managed by a simple 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 for­
mat, so present and future logic design tools such as 
ABELTM, CUPLTM, and PALASMTM can be used. 
QuickPro avoids serial download problems from a PC to a 
stand-alone programmer. For PROMs, QuickPro reads 
Intellec 86™, Motorola S, TEK and space format files. 
QuickPro also reads and writes PROM PCDOS binary 
files for use with assemblers and compilers. QuickPro is 
low cost. Each workstation can have one, eliminating the 
inconvenience of sharing one expensive programmer. All 
actions are menu-driven, with complete explanations pro­
vided on-screen, in clear text. There is no need to look up 
manufacturer's codes in a table. 

QuickPro Commands 
Program device 

Select device type 

Edit memory 

Display memory 

Change PROM 
memory location 

Read device 

Test PLD device 

Read disk file 

Technical Information 
Size 

Write disk file 

Verify device 

Blank check device 

Program security fuse 

Fill memory 

Convert PLD type 

Summary display 

IBM PC standard full length card. Selectable port address­
es 3OO-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 programmed or read. It provides a 28-pin 300/600 mil 
socket for compatibility with a wide range of devices. Oth­
er adapters for leadless packages are also available. Five 
filter switches are located on the pod for bypass capacitors 
according to manufacturers' published programming speci­
fications. 
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Memory 

256K bytes of total memory is sufficient to operate Quick­
Pro. 

Devices Supported 
Cypress CMOS PROMs: 
CY7C225, CY7C235, CY7C245, CY7C245A, 
CY7C251, CY7C254, CY7C261, CY7C263, 
CY7C264, CY7C268, CY7C269, CY7C271, 
CY7C274, CY7C277, CY7C279, CY7C281, 
CY7C282, CY7C291, CY7C291A, CY7C292, 
CY7C292A, CY7C293A 

Cypress CMOS PLDs: 
PALCI6L8, PALCI6R4, PALCI6R6, PALCI6R8, 
PALC22VI0, PLDC20GI0, PLDC20RAI0, CY7C330, 
CY7C331, CY7C332 

QuickPro can read 20 and 24 pin Bipolar PLDs, for con­
version to Cypress PLDs. 

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

Ordering Information 
CY3000 QuickPro System ($995.00) contains: 

CY300 1 QuickPro Board 

CY3002 QuickPro Pod 

CY3OO3 QuickPro System Disc 
Quick Pro Manual 

Optional QuickPro Package Adaptors Include: 

CY3004 (CY3006) 28 Lead Square (P)LCC:* 
7C225, 7C235, 7C245, 7C261, 7C263, 7C264, 7C281, 
7C282, 7C291, 7C292, PALC22VI0 

CY3OO5 (CY3007) 20 Lead Square (P)LCC: 
16L8, 16R4, 16R6, 16R8 

CY3008 (CY3OO9) 28 Lead Square (P)LCC: 
7C269, 7C271, 7C330, 7C331, 7C332 

CY3010 (CY3011) 28 Lead Square (P)LCC: 
PLDC20GI0 

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 SOIC: 
7C268 

CY3016 32 Pin DIP: 
7C268 

CY3017 (CY3018) 28 Lead Square (P)LCC: 
7C251,7C254 

*Switch Settings 
A = PALC22VlO, B = PROMs 
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CYPRESS 
SEMICONDUCTOR 

Features 
• Logic Assembler, Reverse 

Assembler 

• Concise easy to use syntax 

• JEDEC read/write capability 

• Integrated Waveform Logic 
Simulator 

• Mouse Driven Simulation Editor 

• Integrated menu oriented user 
interface 

• Mouse, keyboard, command line 
interface 

• CGA, EGA, VGA, Hercules 
support 

• Supports all Cypress PLDs 

Description 
The Cypress PLD ToolKit is a sophis­
ticated programmable logic design tool 
for supporting the Cypress family of 
programmable logic products. The 
ToolKit includes the ability to assem­
ble a logic source file, interactively per­
form logic simulation on the result, and 
write a standard JEDEC output file for 
programming the PLD. In addition, 
JEDEC files may be read, simulated 
and reverse assembled, creating source 
files that may be modified and re­
assembled. 

The PLD ToolKit runs on any stan­
dard IBM PC®, AT®, 386 or compati­
ble Personal Computer with a CGA, 
EGA, VGA or Hercules display. The 
ToolKit features mouse, keyboard or 
command line interface and supports 
Logitech™ and Microsoft® mouse 

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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CY3101 

PLD ToolKit 

compatibility. Command line control is 
provided for assembly from a source 
file to JEDEC file or disassembly of a 
JEDEC file to a source file. 

The language contains syntax that al­
lows the management of programmable 
logic device macrocells in all possible . 
configurations, as well as default condl­
tions that provide concise source files. 
In addition, there are language con­
structs called connectives that provide 
expressions for connecting any product 
term to a macrocell. 

The ToolKit Simulator features wave­
form entry, multiple views and multi­
segment simulatio~ .. The Simu~at~r. . 
provides the capablhty to speclfy lmtlal 
design conditions, and "View Nodes" 
may be created and used to probe inter­
nal nodes in the device. 
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PLD ToolKit Command Menus 

Mouse Test 

If no response, then check 
mouse installation 

Supports 
I,' 

Logitech and Microsoft 

ESCAPE 

Command Menu 

Assemble 

Disassemble 

WriteJEDEC 

ReadJEDEC 

Simulate 

Options 

Information 

Clear 

ESCAPE 

Information 

Release Number 

Release Date 

Serial Number 

Free Memory 

Screen Size 

Colors 

ESCAPE 

Provides the ability 
to test Mouse Interface 

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 
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Options 

Simulation Colors 

Menu Colors 

JEDEC Brief/Annotate 

G Fuse (JEDEC Security): 
ON/OFF 

Selects Simulation Colors 
Menu 

Selects Menu Color Men~ 
Toggles JEDEC Annotat­
ed or Brief Listing 

Toggles Security Fuse 

Working Directory Path ( ) Sets Path to Working Di­
rectory 

ESCAPE 

Simulation Colors 

Background 

Input Trace 

Output Trace 

Name of Pin or Node 

Pin or Node Background 

Trace Selected 

Selected Trace Back-
ground 

Memory 

Allows the selection 01 
colors for the Simulator 
Display 

S12K bytes of total memory is required to operate the PLD 
ToolKit. 

Devices Supported 
CYPAL16R8, CYPAL16R6, CYPAL16R4, CYPAL16L8, 
CYPAL22VlO, CYPLD20GlO, CY7C330, CY7C331 

Ordering Information 
CY3l0l Cypress PLD ToolKit Levell contains: 

Two S'/4" Floppy Disks 
One 3%" Floppy Disk 
One Manual 
One Registration Card 
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CYPRESS 
SEMICONDUCTOR 

I Quality, Reliability and Process Flows 
Corporate Views on Quality and 
Reliability 
:ypress believes in product excellence. Excellence can only 
)e defined by how the users perceive both our product 
luality and reliability. If you, the user, are not satisfied 
with every device that is shipped, then product excellence 
las not been achieved. 

Product excellence does not occur by following the indus­
:ry norms. It begins by being better than one's competitors, 
with better designs, processes, controls and materials. 
fherefore, product quality and reliability are built into ev­
~ry 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 manufac­
turing process through stringent inspections of incom­
ing materials and conformance checks after critical pro­
cess steps. 

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

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

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 semi­
conductors. 

Customers using our Commercial and Industrial grade 
product receive the benefit of a military patterned process 
flow at no additional 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. 
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4) SMD (Standard Military Drawing) approved product; 
Military operating range: - 55°C to + 125°C, electrical­
ly tested per the applicable Military Drawing. 

5) JAN qualified product; Military operating range: 
- 55°C to + 125°C, electrically tested per MIL-M-
38510 slash sheet requirements. 

Category 1, 2, and 3 are available on all products offered 
by Cypress Semiconductor. Category 4 and 5 are offered 
on a more limited 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 require­
ments of level 1. 

Levell: For commercial or industrial systems where the 
demand for quality and reliability is high, but 
where field service and device replacement can be 
reasonably accomplished. 

Level 2: For enhanced reliability applications and commer­
cial or industrial systems where maintenance is 
difficult and/or expensive and reliability is para­
mount. 

Devices are upgraded from Level 1 to Level 2 by 
additional testing and a burn-in to MIL-STD-883, 
Method 1015. 

Table 1 lists the 100% screening and quality conformance 
testing performed by Cypress Semiconductor in order to 
meet the requirements of these programs. 

Military Product Assurance Categories 
Only one standard product assurance category exists for 
JAN, SMD and Military grade products. Cypress' military 
grade devices are processed per MIL-STD-883C using 
methods 5004 and 5005 to define our screening and quality II 
conformance procedures. The processing performed by 
Cypress results in a product that meets the class B screen-
ing 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 maintainance is diffi-
cult or expensive and reliability is paramount. Tables 2 
through 6 list the screening and quality conformance test-
ing that is performed in order to meet the processing re-
quirements required by MIL-STD-883C and MIL-M-
38510. 
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Table 1. Cypress Commercial and Industrial Product Screening Flows-Components 

Product Temperature Ranges 

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

Levell Level 2 

Plastic Hermetic Plastic Hermetic 

VisuallMechanical 
• Internal Visual 2010 0.4% AQL 100% 0.4% AQL 100% 
• High Temperature Storage 1008, Cond C Not Performed 100% Not Performed 100% 
• Temperature Cycle 1010, Cond C Not Performed Not Performed Not Performed Not Performed 
• Constant Acceleration 2001, Cond E,Yl 

Does Not Apply Not Performed Does Not Apply Not Performed Orientation 
• Hermeticity Check: 10 14, Cond A & B; Fine Leak 

Does Not Apply 
LTPD = 5; 

Does Not Apply 
LTPD = 5; 

Fine/Gross Leak Cond C; Gross Leak 77(1,2) 77(1,2) 

Burn-in 
• Pre-Burn-in Electrical Per Device Specification Does Not Apply Does Not Apply 100% 100% 
• Bum-in 1015 Does Not Apply Does Not Apply 100%[2] 100%[2] 
• Post-Burn-In Electrical Per Device Specification Does Not Apply Does Not Apply 100% 100% 
• Percent Defective Does Not Apply Does Not Apply 5% (max)[1] 5% (max)[l] 

Allowable (PDA) 

Final Electrical Per Device Specification 
• Functional, Switching, 1) At 25°C and Power 

Not Performed Not Performed 100%[1] 100%[1] 
Dynamic (AC) and Supply Extremes 
Static (DC) Tests 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 

• Fine & Gross Leak 1014, Cond A & B; Fine Leak 
Does Not Apply 

LTPD = 5; 
Does Not Apply 

LTPD = 5; 
Conformance Cond C; Gross Leak 77(1,2) 77(1,2) 

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

Screen MIL-STD-883 Method 

Burn-in 
• Pre-Burn-in Electrical Per Device Specification 
• Bum-in 1015 
• Post-Burn-In Electrical Per Device Specification 
• Percent Defective 

Allowable (PDA) 

Final Electrical Per Device Specification 
• Functional, Switching, 1) At 25°C and Power 

Dynamic (AC) and Supply Extremes 
Static (DC) Tests 2) At Hot Temperature and 

Power Supply Extremes 

Cypress Quality 
Lot Acceptance 

• External Visual 2009 
• Final Electrical 

Cypress Method 17-00064 
Conformance 

• Fine & Gross Leak 1014; Cond A & B; Fine Leak 
Conformance Cond C; Gross Leak 

Notes: 
1) Electrical Test is performed after bum-in. Results of this are used to 

determine PDA percentage. 
2) Bum-in is performed as a standard for 12 hours at lSO·C. 

Product Temperature Ranges 

Commercial O°C to + 70°C; Industrial - 40°C to + 85°C 

Levell Level 2 

Does Not Apply 100% 
Does Not Apply 100% 
Does Not Apply 100% 

Does Not Apply 15% 

Not Performed 100% 

·100% 100% 

Per Cypress Module Specification Per Cypress Module Specification 
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[3] [3] 

Does Not Apply Does Not Apply 

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

I 
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Table 2. Cypress JAN/SMD/MiIitary Product Screening Flows 

Screening Per Product Temperature Range: - 55°C to + 125°C 
Screen Method 5004 of SMDlMilitary Military Grade 

MIL-STD-883C JAN 
Product Module 

VisuallMechanical 
• Internal Visual Method 2010, Cond B 100% 100% N/A 
• Stabilization Bake Method 1008,24 Hrs 

100% 100% N/A (No End Pt. Electricals) Cond C, Minimum 

I • Temperature Cycling Method 1010, Cond C 100% 100% Optional 
I • Constant Acceleration Method 2001, Cond E (Min), 
! Yl Orientation Only 

100% 100% N/A 

• Hermeticity 
-Fine Leak Method 1014, Cond A & B 100% 100% N/A 
-Gross Leak Method 1014, Cond C 100% 100% N/A 

Burn-in 
• Initial (Pre-Bum-in) Per Applicable Device 

100% 100% 100% Electrical Parameters Specification 
• Burn-in Test Method 1015, 160 Hrs 

at 125°C Min or 100% 100% 100% 
80 hours at 150°C (48 Hours at 125°C) 

• Interim (Post-Bum-in) Per Applicable Device 
Electrical Parameters, Specification 

100% 100% 100% Percent Defective Maximum PDA, for 
(PDA 10%) Allowable (PDA) All Lots, 5% 

Final Electrical Tests 
• Static Tests Method 5005, Table 1, 100% Test to 100% Test to 100% Test to 

Subgroups 1, 2 and 3 Slash Sheet Applicable Device Applicable 
Specification Specification 

• Dynamic and Switching Method 5005, Table 1, 100% Test to 100% Test to 100% Test to 
Tests Subgroups 4, 5, 6, 9, Slash Sheet Applicable Device Applicable 

Wand 11 Specification Specification 
• Functional Tests Method 5005, Table 1, 100% Test to 100% Test to 100% Test to 

Subgroups 7 and 8 Slash Sheet Applicable Device Applicable 
Specification Specification 

Quality Conformance Tests 
• Group A Method 5005, See Sample Sample Sample 
• GroupB Table 3-6 for Sample Sample Sample 
• GroupC Details Sample Sample Sample 
• GroupD Sample Sample Sample 
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Table 3. Group A Test Descriptions 

Cypress uses an LTPD sampling plan that was developed 
by the Military to assure product quality. Testing is per­
formed to the subgroups found to be appropriate for the 
particular device type. All Military products have a Group 
A sample test performed as outlined by the particular 
screen flow. 

Sub· Description Sample Size/Accept No. 
group Components Modules 

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 Dynamic Tests at 116/0 55/1 
Minimum Rated 
Operating Temperature 

6 Dynamic Tests at 116/0 55/1 
Minimum Rated 
Operating Temperature 

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

8 Functional Tests at 116/0 55/1 
Minimum and Maximum 
Temperatures 

9 Switching Tests at 25°C 116/0 77/1 

10 Switching Tests at 116/0 55/1 
Maximum Temperature 

11 Switching Tests at 116/0 55/1 
Minimum Temperature 

Table 4. Group B Quality Tests 

Group B testing is performed for each inspection lot. An 
inspection 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. 

Sub· Description 
Quality/Accept # or LTPD 

group Components Modules 

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

3 Solderability, 10 10/0 
Method 2003 

5 Bond Strength, 15 N/A 
Method 2011 

Table 5. Group C Quality Tests 

Group C tests for JAN product are performed on one de­
vice type from one inspection lot representing each tech­
nology. Sample tests are performed per MIL-M-38510 
from each three months production of devices, which is 
based upon the lot inspection identification (or date) codes. 
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Group C tests for SMD and Military products are per· 
formed on one device type from one inspection lot repre· 
senting each technology. Sample tests are performed per, 
MIL·STD·883 from each twelve months production of de~ 
vices, which is based upon the lot inspection identification 
(or date) codes. \ 

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

Sub· Description 
LTPD 

group Components Modules 

1 Steady State Life Test, End 
Point Electricals, Method 1005 

5 15/2 

Method 
2 Temp Cycling 1010 

Constant Acceleration 2001 
Hermeticity Fine 1014 N/A 15/2 
Visual Inspection M+l 
End Point Electrical M+I 

Table 6. Group D Quality Tests (Package Related) 

Group D tests for JAN product are performed per MIL­
M-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 product are per­
formed per MIL-STD-883 on each package type from each 
twelve months of production, based on the lot inspection 
identification (or date) codes. 

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

Sub· 
Quantity/Accept # 

group Description orLTPD 

Components Modules 

1 Physical Dimensions, 15 15/2 
Method 2016 

2 Lead Integrity, Seal: 15 15/2 
Fine & Gross Leak, 
Methods 2004 & 1014 

3 Thermal Shock, Temp 15 15/2 
Cycling, Moisture 
Resistance, Seal: Fine 
& Gross Leak, Visual 
Examination, End-Point 
Electricals, Methods 
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 
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Table 6. Group D Quality Tests (Package Related) 
(Continued) 

Sub-
Quantity/Accept # 

Description orLTPD group 
Components Modules 

5 Salt Atmosphere, 15 
Seal: Fine & Gross 
Leak, Visual Exam-
ination, Methods 
1009 & 1014 

6 Internal Water-Vapor 3/0 or 5/1 
Content; 5000 ppm 
maximum @ 100°C. 
Method 1018 

7 Adhesion of Lead 
Finish,[l] 
Method 2025 

8 Lid Torque, 
Method 2024[2] 

Notes: 
I) Does not apply to leadless chip carriers. 
2) Applies only to packages with glass seals. 

15 

5/0 

Product Screening Summary 
Commercial and Industrial Product 

15/2 

N/A 

15/2 

N/A 

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

• Hermetic and Molded packages available 

• Incoming Mechanical and Electrical performance guar­
anteed: 

- 0.1 % AQL Electrical Sample test performed on every 
lot prior to shipment 

- 0.65% AQL External Visual Sample inspection 

• Electrically tested to Cypress datasheet 
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 cir­
cuit specification 

• Add "B" Suffix to Cypress standard part number when 
ordering to designate Bum-in option 

• Parts marked the same as ordered part number 

Ex: CY7C122-15PCB, PALC22VlO-25PIB 
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Military Product 
• Product processed per MIL-STD-883C, method 5004 

product test flows 

• Military grade devices electrically tested to: 

- Cypress datasheet specifications 

OR 

- SMD (Standard Military Drawing) devices electrical­
ly tested to military drawing specifications 

OR 

- JAN devices electrically tested to slash sheet specifi­
cations 

• All devices supplied in Hermetic packages 

• Quality conformance assured: Method 5005, Groups A, 
B, C and D performed as part of the standard process 
flow 

• Bum-in performed on all devices 

- Cypress detailed circuit specification for non-JAN de­
vices 

OR 

- Slash sheet requirements for JAN products 

• AC, DC, Functionally and Dynamically tested 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: JM3851O/28901BVA 

SMD Product: 

• Order per Military document 

• Marked per Military document 

Ex: 5962-8684601EA 

Military Grade Product: 

• Order per Cypress standard Military part number 

• Marked the same as ordered part number 

Ex: CY7C122-25DMB 

Military Modules 
• Military Temperature Grade Modules are designated 

with a 'M' suffix only. These modules are screened to III 
standard combined flows and tested at both Military 
temperature extremes. 

• MIL-883C Equivalent Modules are processed to pro­
posed JEDEC standard flows for MIL-883C compliant 
modules. All 883C equivalent modules are fully compli­
ant 883C components. 
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AREA PROCESS 

QC INCOMING MATERIALS 
INSPECTION 

FAB DIFFUSION / ION 
IMPLANTATION 

FAB OXIDATION 

FAB PHOTOLITHOGRAPHY / 
ETCHING 

FAB METALIZATION 

FAB PASSIVATION 

FAB QC VISUAL OF 
WAFERS 

FAB E-TEST 

FAB QC MONITOR OF 
E-TEST DATA 

TEST WAFER PROBE / SORT 

Product Quality Assurance Flow-Components 

T 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 AND 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 PIN HOLE COUNTS FOR VARIOUS OXIDATIONS IN 
THE PROCESS. IN ADDITION, AN APPEARANCE INSPECTION IS PERFORMED BY THE 
OPERATOR 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 CD'S 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. 

SAMPLE ELECTRICAL TEST IS PERFORMED FOR FINAL PROCESS ELECTRICAL 
CHARACTERISITICS ON EVERY RUN. 

WEEKLY REVIEW OF ALL DATA TRENDS; RUNNING AVERAGES, MINIMUMS, 
MAXIMUMS, ETC. ARE REVIEWED WITH PROCESS CONTROL MANAGER 

VERIFY FUNCTIONALITY, ELECTRICAL 
CHARACTERISTICS, STRESS TEST DEVICES 

TEST QC CHECK PASS/FAIL LOT BASED ON YIELD, 
PROBING AND CORRECT PROBE PLACEMENT 
ELECTRICAL TEST 
RESULTS TO ASSEMBLY 

AND TEST 

(Continued) 
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Product Quality Assurance Flow-Components (Continued) 

PLASTIC 
ASSEMBLY 

FLOW 

WAFER PREP / MOUNT / SAW 

INSPECT FOR ACCURATE SAWING OF 
SCRIBELINE AND 100% SAW THRU 

PERIODIC QC MONITOR - WAFER SAW 

PERFORM MONITOR OF MOUNTING, SAWING 
AND POST SAW CLEAN OPERATIONS 

DIE VISUAL INSPECTION 

INSPECT DIE PER CYPRESS EQUIVALENT TO 
MIL-STD-883, METHOD 2010 

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-STD-883, METHOD 2010, CRITERIA 

WIRE BOND 

BOND PER CYPRESS DETAILED SPECIFICATION 

QC PROCESS MONITOR - WIRE BONDING 

MONITOR BOND STRENGTH AND 
FAILURE MODE 

INTERNAL VISUAL INSPECTION 

LOW POWER (30X) INSPECTION OF WORKMANSHIP 
MIL-STD-883, METHOD 2010, CRITERIA 

QC LOT ACCEPTANCE 

SAMPLE INSPECT LOT TO VERIFY WORKMANSHIP, 
MIL-STD-883, METHOD 2010, CRITERIA; 0.4% AQL 

DIE COAT 

COATING APPLIED TO SELECTED PRODUCTS 

MOLD / ENCAPSULATE PLASTIC DEVICES 

HERMETIC 
ASSEMBLY 

FLOW 

SEAL HERMETIC DEVICES 

PERIODIC QC MONITOR, LID-TORQUE 

SHEAR STRENGTH OF GLASS-FRIT 
SEAL TESTED TO MIL-STD-883, METHOD 2024 

(Continued) 
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Product Quality Assurance Flow-Components (Continued) 

POST MOLD CURE 

PER CYPRESS METHOD 
FOR MOLDING COMPOUND STABILIZATION BAKE 

METHOD 1008, COND C 

LEAD TRIM / FORM 

TEMPERATURE CYCLE(l) 

METHOD 1010, COND C 

CENTRIFUGE( 1) 

METHOD 2001, COND E, Y1 ORIENTATION 

FINE AND GROSS LEAK TEST(2) 

PER METHODS EQUIVALENT TO METHOD 
1014, COND A OR B; FINE LEAK 

METHOD 1014, COND C; GROSS LEAK 

LEAD TRIM AND FORM FOR PLASTIC DEVICES, LEAD 
TRIM FOR HERMETIC DEVICES (WHERE APPLICABLE) 

LOT ID - PLASTIC DEVICES 

MARK WAFER LOT ON DEVICES; LASER MARK ON 
PLASTIC 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 

LOT ID - HERMETIC DEVICES 

MARK WAFER LOT ON DEVICES 

FINE AND GROSS LEAK SAMPLE TESr<2) 

METHOD 1014, COND A OR B; FINE LEAK 
METHOD 1014, COND C; GROSS LEAK 

EXTERNAL VISUAL INSPECTION 

INSPECT FOR WORKMANSHIP, CONSTRUCTION, CRACKED 
OR BROKEN DEVICES, BENT LEADS, CRAZING, CASTELLATION 
ALIGNMENT AND SOLDER COVERAGE. 
MIL-STD-883, METHOD 2009 

(Continued) 
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Notes: 

Product Quality Assurance Fiow-Components (Continued) 

OPTIONAL BURNIN PROCESSING FOR LEVEL 2 
(STANDARD FOR JAN/MILITARY DEVICES) 

o PRE - BURNIN ELECTRICAL TEST 
I 
I 
I o BURNIN: METHOD 1015 
I 
I 
I o QC MONITOR - BURNIN DOCUMENTS/RESULTS 
I 
I 
I o INTERIM (POST-BURNIN) ELECTRICALS 

PER APPLICABLE DEVICE SPECIFICATION 
I 
I 
I 

o 
I 
I 
I 

o 
I 
I 
I o 
I 
I 
I 

o 
I 
I 
I 
I 
I 

~ QC INSPECTION 

PDA VERIFIED WITHIN LIMITS ~ 
I 

FINAL ELECTRICAL TEST 

100% TEST LOT; DC. AC. FUNCTIONAL AND DYNAMIC 

I 
I 

:. 

TESTS PERFORMED PER APPLICABLE DEVICE SPECIFICATION 

FINAL DEVICE MARKING 

FINAL VISUAL INSPECTION 

INSPECT FOR BENT LEADS. MARKING. 
SOLDER COVERAGE. ETC. 

I QC LOT ACCEPTANCE I 
VIS L SAMPLE INSPECTION 

METHOD 2009 -0.65% AQL 

ELECTRICAL SAMPLE TEST 

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 

o TEST / INSPECTION 

IQI PRODUCTION PROCESS AND TEST INSPECTION 

o QC SAMPLE GATE AND INSPECTION 

0032-5 

1. Temp Cycle and Centrifuge performed per Applicable Product Screening Flow. 

0032-4 

2. JAN/SMD/Military grade products are 100% Fine and Gross Leak tested and sample tested after wafer lot J.D. Commercial grade devices received 
sample test only. Sample size is per Commercial Product Screening Flow. 
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AQl VISUAL 

l-SIDED 

2-SIDED --., 

0 
I 

[§] 
I 

0 
I 

0 
I 

Product Quality Assurance Flow-Modules 

INCOMING MATERIALS 
INSPECTION 

ALL INCOMING MATERIALS ARE INSPECTED TO DOCUMENTED PRO­
CEDURES 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 

PREASSEMBlEY CLEANING Of 
COMPONENTS 

SOLDER PASTE DEPOSITION 

SCREEN PRINTED AND/OR DISPENSED 
PER DETAilED SPECifiCATION 

COMPONENT PLACEMENT 

ROBOTIC AND/OR MANUAL PER DETAilED 
SPECifiCATION 

SOLDER REflOW 

MICROPROCESSOR CONTROllED INfRARED 
REflOW OVEN 

CLEAN 
DATA lOGGING 0 
(OPTIONAL) --

flUX REMOVAL BY VAPOR PHASE PER 
DETAilED SPECifiCATION 

DOUBLE SIDED ASSEMBLY 
REPEAT PROCESS fOR SIDE 2 

SOLDER PASTE DEPOSITION 

COMPONENT PLACEMENT 

SOLDER REflOW 

CLEAN 

2-SIDED 
r --

0 
I 

[§] 
I 

0 
I 

0 

100% VISUAL 

1-SIDED 

- - ! - - <> AQl VISUAL INSPECT 

I 

100% VISUAL 0 --! --

ELECTRICAL TEST 

(PRE-BURNIN TEST) 
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Product Quality Assurance Flow-Modules (Continued) 

, , 

OPTIONAL BURNIN PROCESSING FOR 
LEVEL 2 (STANDARD FOR MIL DEVICES) 

o BURNIN: METHOD 1015 
, , , o QC MONITOR - BURN IN DOCUMENTS/RESULTS 
, , , 

o , , 
INTERIM (POST - BURN IN) ELECTRICALS 

PER APPLICABLE DEVICE SPECIFICATION 

____ J--O QC INSPECTION 
PDA VERIFIED 
WITHIN LIMITS 

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 RE­
QUIREMENTS, CONFIRM SUPPORTING DOCU­
MENTATION IS SENT, IF REQUIRED 

QA ELECTRICAL TEST 
(ROOM TEMP) 

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 
procedure that is described in Cypress specification 
# 25-00008 which is available to Cypress customers upon 
request. This specification describes a procedure that pro­
vides for periodic reliability monitors to insure that all 
Cypress products comply with established goals for reli­
ability improvement and to minimize reliability risks for 

Reliability Monitor Program Sampling Plan 

Test Description Duration 

Early Failure Rate (EFR) 
150°CHTOL 12 Hours 
125°CHTOL 80 Hours 

Latent Failure Rate (LFR) 
150°CHTOL 1000 Hours 
125°CHTOL 2000 Hours 

High Temp Steady State Life (HTSSL) 
150°CHTOL 168 Hours 
150°C HTOL (llot/quarter extended) 1000 Hours 

Plastic Package Data Retention (DRET) 
165°C Bake 1000 Hours 

Hermetic Package Data Retention (DRET) 
250°C Bake 1000 Hours 

Pressure Cooker (PCT) 
121°C/l00% R.H. 288 Hours 

Pre-conditioned Temperature-Humidity Life (PCTH) 
96 Hrs. PCT + Biased 85°C/85% R.H. 1000 Hours 

High-Acceleration Saturation (HAST) 
Biased 121°C/85% R.H. 200 Hours 

Temperature Cycle (TIC) 
- 65°C to + 150°C 15 Cycles 
-65°C to + 150°C (llot/quarter extended) 1000 Cycles 

Note: 

Cypress customers. The Reliability Monitor Program is de· 
signed to monitor key products within each generic process 
family. This procedure requires that detailed failure analy· 
sis be performed on all test rejects and the corrective ac­
tions be taken as indicated by the analysis. A summary oi 
the Reliability Monitor Program test and sampling plan is 
shown below. 

Sample Frequency[l] 
Size 

200 Weekly 
200 Bi-weekly 

200 Monthly 
200 Monthly 

100 Weekly 
100 Quarterly 

55 Bi-weekly 

55 Monthly 

55 Weekly 

55 Every 6 Weeks 

55 Every 6 Weeks 

55 Weekly 
55 Quarterly 

1) Maximum period between samples is listed. More frequent sampling may occur. 
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PRODUCT 
INFORMATION 

STATIC RAMS 

PROMS 

EPLDS 

LOGIC 

RISC 

MODULES 

ECL 

MILITARY 

BRIDGEMOS • 
QUICKPRO I,. 
PLDTOOLKIT III 
QUALITY AND • RELIABILITY 

APPLICATION BRIEFS g 
PACKAGES FLW 



5?l Section Contents 
I ~NDUcrOR ;;;;;;;:=::=::=::=::=::=::=::=::=::=::=::=::=::=::=::=::=::=::=::=::=::=::=::=::=::=::=::=::=::=::=:== 

~pplication Briefs Page Number 
:AM Input and Output Characteristics .................................................................... 14-1 
'ower Characteristics of Cypress Products ................................................................. 14-8 
'in-Out Compatibility Considerations ofSRAMs and PROMs ................................................ 14-15 



CYPRESS 
SEMICONDUCTOR 

Application Briefs 
RAM Input Output Characteristics 

Introduction to Cypress RAMs 
Cypress Semiconductor Corporation uses a speed opti­
mized CMOS technology to manufacture high speed static 
RAMs which meet and exceed the performance of compet­
itive bipolar devices while consuming significantly less 
power and providing superior reliability characteristics. 
While providing identical functionality, these devices ex­
hibit slightly differing input and output characteristics 
which provide the designer opportunities to improve over­
all system performance. The balance of this application 

- note describes the devices, their functionality and specifi­
cally their I/O characteristics. 
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PRODUCT DESCRIPTION 
The five parts in Figure 1 constitute three basic devices of 
64, 1024 and 4096 bits respectively. The 7C189 and 7C190 
feature inverting and non-inverting outputs respectively in 
a 16 x 4 bit organization. Four address lines address the 16 
words, which are written to and read from over separate 
input and output lines. Both of these 64 bit devices have 
separate active LOW select and write enable signals. The 
256 x 4 7C122 is packaged in a 22 pin DIP, and features 
separate input and output lines, both active LOW and ac­
tive HIGH select lines, eight address lines, an active LOW 
output enable, and an active LOW write enable. Both the 
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Figure 1. RAM Block Diagrams 
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Figure 1. RAM Block Diagrams (Continued) 

7C148 and 7C149 are organized 1024 x 4 bits and feature 
common pins for the input and output of data. Both parts 
have 10 address lines, a single active LOW chip select and 
an active LOW write enable. The 7C148 features automatic 
power down whenever the device is not selected, while the 
7C149 has a high speed, 15 ns, chip select for applications 
which do not require power control. This family of high 
speed static RAMs is available with access times of 15 to 
45 ns with power in the 300 to 500 m W range. They are 
designed from a common core approach, and share the 
same memory cell, input structures and many other char­
acteristics. The outputs are similar, with the exception of 
output drive, and the common I/O optimization for the 
7C148 and 7C149. For more detailed information on these 
products, refer to the available data sheets. 

GENERIC I/O CHARACfERISTICS 
Input and output characteristics fall generally into two cat­
egories, when the area of operation falls within the normal 
limits of Vee and V ss plus or minus approximately 
600 mY, and abnormal circumstances, when these limits 
are exceeded. Inputs under normal operating conditions 
are voltages that switch between logic "0" and logic "1". 
We will consider operation in a positive true environment 
and therefore a logic "I" is more positive than a logic "0". 
The I/O characteristics of the devices we are concerned 
with are what is considered to be TTL compatible. There­
fore a logic "I" is 2.0V, while a logic "0" is 0.8V. The 
input of a device must be driven greater than 2.0V, not to 
exceed Vee + 0.6V to be considered a logic "I" and, to 
less than 0.8V, but not less than Vss - 0.6V, to be consid­
ered a logic "0". 

Output characteristics represent a signal that will drive the 
input of the next device in the system. Since the levels we 
are dealing with are TTL, we may assume that the VIL and 
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VIR values of 0.8 and 2.0V referenced above are valid. In 
consideration of noise margin however, driving the input of 
the next stage to the required VIL or VIR is not sufficient. 
Noise margins of 200 to 400 m V are considered more than 
adequate, and therefore the VOH we deal with is 2.4V while 
the VOL is O.4V, providing a noise margin of 400 mY. 
Since the driven node consists of both a resistive and a 
capacitive component, output characteristics are specified 
such that the output driver is capable of sinking IOL at the 
specified VOL, and capable of sourcing lOR at VOR. Since 
the values of 10L and lOR differ depending on the device, 
these values are shown in Table 1. Outputs have one other 
characteristic that we need to be concerned with, Output 
Short Circuit Current or los. This is the maximum current 
that the output will source when driving a logic "I" into 
V ss. We need to be concerned for two reasons. First, the 
output should be capable of supplying this current for some 
reasonable period of time without damage, and second, this 
is the current that charges the capacitive load when switch­
ing the output from a "0" to a "1" and will control the 
output rise time. 

Since memories such as these are often tied together, we 
are also concerned about the output characteristics of the 
devices when they are. deselected. All of the devices in this 
family feature three state outputs such that in addition to 
their active conditions when selected, when deselected, the 
outputs are in a high impedance condition which does not 
source or sink any current. In this condition, as long as the 
input is driven in its normal operating mode, it appears as 
an open, with less than 10 IJ-A of leakage. Thus to any 
other device driving this node, it is non-existent. 
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RAM Input/Output Characteristics 

I 

,rECHNOLOGY DEPENDENCIES AND 
,IENEFITS 
lome of the products in this application note were original­
V produced in a BIPOLAR technology, some have since 
leen re-engineered in NMOS technology and Cypress has 
'.ow produced them in a speed optimized CMOS technolo­
iy. There are both technology dependencies and benefits 
~lative to the design of input and output structures that 

,Ire associated with each technology. The designer who 
lses these products should be knowledgeable of these char­
:cteristics and how they can benefit or impede a design 
!ffort. One of the most obvious is that both NMOS and 
I~MOS device inputs are high impedance, with less than 10 
LA of input leakage. Bipolar devices, however, require that 
he driver of an input sink current when driving to VIL, but 
.ppear as high impedance at V IH levels. This is due to the 
act that the input of a bipolar device is the emitter of a 
lipolar NPN type device with its base biased positive. The 
lias is what establishes the point at which the input chang­
:s from requiring current to be sourced to high impedance 
~nd is 1.5V. This switching level is the reason that AC 
neasurements are done at the 1.5V level. Although NMOS 
~nd CMOS device inputs do not change from low to high 
mpedance, great care is taken to balance their switching 
hreshold at 1.5V. To a system designer this allows fanout 
o consider only capacitive loading with MOS devices 
vhile bipolar has both a capacitive and DC component. 

-rhe other input characteristic which differs from bipolar to 
vlOS is the clamp diode structure. This structure exists in 
')oth MOS and bipolar, however in MOS that uses BIAS 
CTENERA TOR techniques, all high speed MOS devices, 
the diode does not become forward biased until the input 
~oes more negative than the substrate bias generator plus 
~ne diode drop. Since the bias generator is usually about 
- 3V this has the effect of removing the clamping effect. 

I/O Parameters 
CMOS/NMOS/BIPOLAR INPUT 
CHARACTERISTICS 
Although NMOS, CMOS and BIPOLAR technologies dif­
fer widely, the I/O characteristics tend to fall into two 
areas. The traditional characteristics are the TTL deriva­
tives that have been covered above, and are documented in 
Table 1. With the exception of the differences in input im­
pedance between MOS and BIPOLAR devices all three 
technologies are used to produce TTL compatible prod­
ucts. The second camp is the true CMOS interface where 
signals swing from V ss to Vee. These interface specifica­
tions define a "1" as greater than Vee - 1. 5V and a "0" as 
less than Vss + 1.5V. In addition, loads are primarily 
capacitive. Only devices produced in a CMOS technology 
are capable of behaving in this manner. CMOS devices can, 
however, handle both TTL and CMOS inputs. Devices 
such as the ones described in this application note have 
input characteristics depicted in Figure 2. 
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Figure 2. Input Voltage vs. Current 

Table 1. DC Parameters 

Parameters Description Test Conditions 
7C122 7Cl48/9 7C189/90 

Units 
Min. Max. Min. Max. Min. Max. 

VOH Output High Voltage Vee = Min., IOH = - 5.2 rnA 2.4 2.4 2.4 V 

VOL Output Low Voltage Vee = Min., IOL = 8.0 rnA 0.4 0.4 0.4 V 

VIH Input High Voltage 2.1 Vee 2.0 Vee 2.0 Vee V 

VIL Input Low Voltage -3.0 0.8 -3.0 0.8 -3.0 0.8 V 

IlL Input Low Current Vee = Max., VIN = Vss 10 10 10 p.A 

IIH Input High Current Vee = Max., VIN = Vee 10 10 10 p.A 

'IOFF Output Current (High Z) VOL < VOUT < VOH, TA = Max. -10 +10 -10 +10 -10 +10 p.A 

Output Short Vee = Max.,O°C < TA < 70°C -70 -90 -275 rnA 
lOS Circuit Current VOUT = VSS, -55°C < TA < 125°C -80 -90 -350 rnA 
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When operated in the TTL range, they perform normally. 
Operated in full CMOS mode, an additional benefit of 
power savings is realized as the current consumed in the 
input converter decreases as the input voltage rises above 
3.OV, or falls below 1.5V. Since the input signal is in the 1.5 
to 3.0V range only when transitioning between logic states, 
the power savings in a large array with true CMOS inputs 
can be significant. With input signals on over half of the 
pins of a device, significant savings in a large system can be 
realized by using CMOS input voltage swings even in TTL 
systems. 

Switching Characteristics 
Although this application note does not directly deal with 
the AC characteristics of high speed RAMs, the input and 
output characteristics of these devices have a great deal to 
do with the actual AC specifications. Conventionally, all 
AC measurements associated with high speed devices are 
done at 1.5V and assume a maximum rise and fall time. 
This eliminates the variations associated with the various 
configurations that the device will be used in (as a figure of 
merit when testing the device) but, does not mean that the 
designer can ignore these influences when designing a sys­
tem. Maximum rise and fall time is usually found in the 
notes included on every data sheet. For the products re­
ferred to in this application note, a 10 ns maximum rise 
and fall time is specified for all devices with access times 
equal to or greater than 25 ns and a 5 ns maximum rise and 
fall time for all devices with access times less than 25 ns. 
The AC load and its Thevenin equivalent in Figure 3 repre­
sent the resistive and capacitive components of load which 
the devices are specified to drive. With either of these 
loads the device will be required to source or sink its rated 
outP~t current at its specified output voltage. The capaci­
tance stresses the ability of the device output to source or 
sink sufficient current to slew the outputs at a high enough 
rate to meet the AC specifications. The high impedance 
load is a convenience to testing when trying to determine 
how rapidly the output enters a high impedance condition. 
Once the output enters a high impedance mode, the resis­
tive divider will charge the capacitance until equilibrium is 
reached. Allowing for noise margin, testing for a 500 m V 
change is normal. By using a smaller capacitance 

ACLoad 

R14700 

than normal, the change will occur more quickly, allowini 
a more accurate determination of entry into the high im 
pedance state. 

SWITCHING THRESHOLD VARIATION~ 
Switching threshold variations along with input rise anc 
fall times can have an effect on the performance of an: 
device. Input rise and fall times are under the control of tb 
designer, and are primarily affected by capacitive loading 
the driver and bus termination techniques. SwitchinJ 
threshold is affected by process variations, changes in V c( 
and temperature. Compensation of these va:iables is thl 
territory of the manufacturer, both at the deSIgn stage ani 
the manufacturing of the device. Combined threshold shift l 

over full military temperature ranges and process varia 
tions average less than 100 mY. This translates directly t~ 
VIL and VIH variations which track well within the noisl 
margins of normal system design particularly since tht 
VOL and VOH changes track to the same 100 mY. I 

Input Protection Mechanisms 
THE ELECTROSTATIC DISCHARGE 
PHENOMENON 
Because of their extremely high input impedance and rela 
tively low (approximately 30Y) breakdown voltage, MO~ 
devices have always suffered from destruction caused b~ 
ESD (Electro Static Discharge). This has caused two ac 
tions. First, major efforts to design input protection circuit~ 
without impeding performance has resulted in MOS de·. 
vices that are now superior to bipolar devices. Second, can 
in handling semiconductors is now common practice. In; 
terestingly enough, bipolar products that once did not suf 
fer from ESD have now suddenly become sensitive to the 
phenomenon, primarily because new processing technologj 
involving shallow junctions is in itself sensitive. MOS de· 
vices are in many cases now superior to bipolar products 
A sampling of competitive BIPOLAR and NMOS 64 bit 
IK bit and 4K bit products reveals breakdown voltages a! 
low as ± 150V to greater than ±2001V magnitudes. Th( 
circuit in Figure 4 is used to protect Cypress product! 
against ESD. It consists of tW? thick oxide ~eld ~ransist(:m 
wrapped around an input reSIstor and a thm OXIde deVIC( 

High Impedance Load 

R14700 

5 V 0----"'"""""'--, Thevenin Equivalent 5Vo-------JV~_, 

OUTPUT O---~t--------t OUTPUT O----t---------. 
1520 

130

" 

R2 
2240 

OUTPUT ~1.62V 
0027-7 

R2 
2240 

0027-6 0027-8 

Figure 3. Test Loads 
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Rp TTL TO 
~--'-----~~----~~--~J~--~~--------~---------------'----~CMOS 

:Thick Oxide Field Transistor 
'Substrate Diode VSUB 

CONVERTER 

THIN OXIDE 
TRANSISTOR 

0027-9 

Figure 4. Input Protection Circuit 

rith a relatively low breakdown voltage of approximately 
l2V. Large input voltages cause the field transistors to tum 
m discharging the ESD current harmlessly to ground. The 
,hin oxide transistor breaks down when the voltage across 
t exceeds the 12V level and it is protected from destruction 
)y the current limiting of Rp. The combination of these 
:wo structures provides ESD protection greater than 
~250V, the limit of the testing equipment available. In ad­
iition, repeated applications of this stress do not cause a 
iegradation that could lead to eventual device failure as 
~bserved in functionally equivalent devices. 

~CMOS Latchup 
[he parasitic bipolar transistors shown in Figure 5 result in 
~ built-in silicon controlled rectifier illustrated in Figure 6. 
Under normal circumstances the substrate resistor RSUB is 
;onnected to ground. Therefore, whenever the signal on 
~he pin goes below ground by one diode drop, current flows 

Output Driver 

n-MOS 

PULL-DOWN n-MOS 
DEVICE /PULL-UP 

n+ DIFFUSION AND 
n- WELL GUARD RING 

'n OUTPUT 1..r DEVICE 

p+ DIFFUSION 
GUARD RING 

LATERAL npn BIPOLAR 
TRANSISTOR 

from ground through RSUB forward biasing the lower tran­
sistor in the effective SCR. If this current is sufficient to 
tum on the transistor, the upper PNP transistor is forward 
biased, the SCR turns on and normally destroys the device. 
Several solutions are obvious, decreasing the substrate re­
sistance, or adding a substrate bias generator are two. The 
bias generator technique has several additional benefits, 
however, such as threshold voltage control which increases 
device performance and is employed in all Cypress prod­
ucts, along with guard rings which effectively isolate input 
and output structures from the core of the device and thus 
effectively decrease the substrate resistance by short cir­
cuiting the current paths. Latchup can potentially be in­
duced at either the inputs or outputs. In true CMOS output 
structures as discussed above, the output driver has a 
PMOS pullup which creates additional vertical bipolar 
PNP transistors compounding the latchup problem. Addi­
tonal isolation using the guard ring technique can be used 
to solve this problem, at the expense of additional silicon 

Vee 

PARASITIC 
RESISTANCE 

CMOS Inverter 

OUTPUT INPUT 

VERTICAL pnp BIPOLAR 
TRANSISTOR 

0027-10 

Figure S. CMOS Cross Section and Parasitic Circuits 
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Substrate Bias Generator latchup. The Cypress devices covered in this document car 

Vee 

c~ 
0027-11 

Figure 6. Parasitic SCR and Bias Generator 

area. Since all of the devices of concern here require TTL 
outputs, the problem is totally eliminated through the use 
of an NMOS pullup. 

LATCHUP CHARACTERISTICS 
Inducing Latchup for Testing Purposes 
Care needs to be exercised in testing for latchup since it is 
normally a destructive phenomena. The normal method is 
to power the device under test with a supply that can be 
current limited, such that when latchup is induced, insuffi­
cient current exists to destroy the device. Once this setup 
exists, driving the inputs or outputs with a current, and 
measuring the point at which the power supply collapses 
will allow non-destructive measurement of the latchup 
characteristics of the devices under question. In actual test­
ing, with the device under power, individual inputs and 
outputs are driven positive and negative with a voltage and 
the current measured at which the device latches up. This 
provides the DC latchup data for each pin on the device as 
a function of trigger current. 
Measurement of Latchup Susceptibility 
Actually measuring the latchup characteristics of devices 
should encompass ranges of reasonable positive and nega­
tive currents for trigger sources. Depending on the device, 
latchup can occur as low as a few rnA to as high as several 
hundred rnA of sink or source current. Devices which latch 
at trigger currents of less than 20 to 30 rnA are in danger of 
encountering system conditions that will cause latchup fail­
ure. 
Competitive Devices 
Although there are few devices directly competitive with 
the Cypress devices covered in this application note, the 
latchup characteristics of the closest functionally similar 
devices were measured. The results show devices that 
latchup at as low as 10 rnA all the way to devices that can 
sustain greater than 100 rnA of trigger current without 
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sustain greater than 200 rnA without incurring latchup, fal 
more than is possible to encounter in any reasonable sys· 
tern environment. 

Elimination of Latchup in Cypress 
RAMs 
Since the latchup characteristic is one that inherently exist! 
in any CMOS device, rather than change the laws of phys· 
ics, we design to minimize its effects over the operatin~ 
environment that the device must endure. These includt 
temperature, power supply and signal levels as well as pro· 
cess variations. There are several techniques employed t( 
eliminate the latchup phenomenon. Two of them involvt 
moving the trigger threshold outside the operating range a! 
to make it impossible to ever encounter it. These are eithel 
using low impedance, epitaxial, substrates and/or a sub­
strate bias generator. The use of a low impedance substratt 
has the effect of increasing the undershoot voltage requirec 
to generate the required trigger current that causes latch· 
up. A substrate bias generator has two effects which help tc 
eliminate latchup. First, by biasing the substrate at a nega· 
tive, - 3.0V, voltage, the parasitic diodes can not be for· 
ward biased unless the undershoot exceeds the - 3V by at 
least one diode drop. Second, if undershoot is this severe! 
the impedance of the bias generator itself is sufficient tc 
deter sufficent trigger from being generated. The bias gen· 
erator has one additional noticeable characteristic, it effec· 
tively removes the input clamp diode. This is due to th~ 
anode of the diode connecting to the substrate which is at 
- 3.0V. Therefore, even though the diode exists as shown 
in Figure 4, DC signals of - 3.0V do not forward bias the 
diode and exhibit the clamp condition. The benefits of this 
are apparent in higher noise tolerance as substrate currents 
due to input undershoot do not occur. 
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Figure 7. Bias Generator Characteristics 
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Figure 8. Input V /1 Characteristics 

Pigures 8 and 9 represent the voltage and current charac­
teristics of the devices discussed in this application brief. 
Pigure 8 is characteristic of an input pin, and Figure 9 an 
:mtput pin in a high impedance state. In Figure 8, the input 

-fovers + 12V to - 6V, well outside the + 7V to - 3V spec­
lfication. Referring to Figure 4 to understand these charac­
teristics, when the input voltage goes negative, the thin 
bxide transistor acts as a forward biased diode and the 
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Note: Output is in a High Impedance Condition. 

Figure 9. Output V /1 Characteristics 

slope of the curve is set by the value of Rp. As the input 
voltage goes positive, only leakage current flows. The out­
put characteristics in Figure 9 show the same phenomenon, 
with the exception that, since this is not an input, no pro­
tection circuit exists, and therefore no Rp exists. An equiv­
alent thin film device acts as a clamp diode which limits 
the output voltage to approximately - 1 V at - 5 mAo 
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Power Characteristics of 
Cypress Products 

Introduction 
SCOPE AND PURPOSE 
This document presents and analyzes the power dissipation 
characteristics. of Cypress products. The purpose of this 
document is to provide the user with the knowledge and 
the tools to manage power when using Cypress CMOS 
products. 

DESIGN PHILOSOPHY 
The design philosophy for all Cypress products is to 
achieve superior performance at reasonable power dissipa­
tion levels. The CMOS technology, the circuit design tech­
niques, architecture and the topology have been carefully 
combined in order to optimize the speed/power ratio. 

SOURCES OF POWER DISSIPATION 
Power is dissipated within the integrated circuit as well as 
external to it. Both internal and external power have a 
quiescent (or DC) component and a frequency dependent 
component. The relative magnitudes of each depend upon 
the circuit design objectives. In circuits designed to mini­
mize power dissipation at low to moderate performance, 
the internal frequency dependent component is significant­
ly greater than the DC component. In the high perform­
ance circuits designed and manufactured by Cypress, the 
internal frequency dependent power component is much 
less than the DC component. The reason for this is that a 
large percentage of the internal power is dissipated in linear 
circuits such as sense amplifiers, bias generators and volt­
age/current references that are required for high perform­
ance. 
External Power Dissipatio~ 
The input impedance of CMOS circuits is extremely high. 
As a result, the DC input current is essentially zero (10 tJ-A 
or less). When CMOS circuits drive other CMOS circuits 
there is practically no DC output current. However, 

Note: 

when CMOS circuits drive either bipolar circuits or DC 
loads, external DC power is dissipated. It is standard prac· 
tice in the semiconductor industry to NOT include the cur· 
rent from a DC load in the device Icc specification. 
Cypress supports this practice. It is also standard practice 
to NOT include the current required to charge and dis· 
charge capacitive loads in the data sheet Icc specification. 
Cypress also supports this standard practice. 
Frequency Dependent Power 
CMOS integrated circuits inherently dissipate significantl~ 
less power than either bipolar or NMOS circuits. In the 
ideal digital CMOS circuit there is no direct current pat}] 
between Y cc and Y ss; in circuits using other technologie~ 
such paths exist and DC power is dissipated while the de· 
vice is in a static state. 

The principal component of power dissipation in a power· 
optimized CMOS circuit is the transient power required tc 
charge and discharge the capacitances associated with the 
inputs, outputs, and internal nodes. This component is 
commonly called Cy2f power and is directly proportional 
to the operating frequency, f. The corresponding current is 
given by the formula 

Icdt) = CYf. 

The primary sources of frequency dependent power are due 
to the capacitances associated with the internal nodes and 
the output pins. For "regular" logic structures, such as 
RAMs, PROMs and FIFOs the internal capacitances are 
"balanced" so that the same delay and, therefore, the same 
frequency dependent power is dissipated independent of 
the location that is addressed. This is not true for program­
mable devices such as PALs because the capacitive loading 
of the internal nodes is a function of the logic implemented 
by the device. In addition, PALs and other types of logic 
devices may contain sequential circuits so the input fre­
quency and the output frequency may be different. 

The capacitance of each input pin is typically 5 pF, so its 
contribution to the total power is usually insignificant. 

The Cypress Power/Speed Program, which implements the equations in this application note, is available from Cypress for your use on personal 
computers. 

PAL~ is a registered trademark of Monolithic Memories. 
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lntroduction (Continued) 
Ilerivation of Applicable Equations 
fhe charge, Q, stored on a capacitor, C, that is charged to 
1 voltage, V, is given by the equation; 

Q=CV. EQ.1 

Dividing both sides of equation 1 by the time required to 
;harge and discharge the capacitor (one period or T) 
vields; 

EQ.2 

By definition, current (I) is the charge per unit time and 

1 
f= -. 

T 

Therefore, 

1= CVf. EQ.3 

The power (P = VI) required to charge and discharge the 
capacitor is obtained by multiplying both sides of equation 
3 by V. 

P = VI = CV2f EQ.4 

It is standard practice to make the assumption that the 
capacitor is charged to the supply voltage (V cd so that 

P = VccI = C [Vcc]2f EQ.5 

The total power consumption for a CMOS integrated cir­
cuit is dependent upon: 

• the static (quiescent or DC) power consumption. 
• the internal frequency of operation 

• the internal equivalent (device) capacitance 

• the number of inputs, their associated capacitance, and 
the frequency at which they are changing 

• the number of outputs, their associated capacitance, 
and the frequency at which they are changing 

In equation form: 

Po = [(CIN) (FIN) + (CINT) (FINT) + (CLOAO) (FLOAO)] 

[V cc]2 + ICC (quiescent) V cc. EQ. 6 

The first three terms are frequency dependent and the last 
is not. This equation can be used to describe the power 
dissipation of every IC in the system. The total system 
power dissipation is then the algebraic sum of the individu­
al components. 

The relative magnitudes of the various terms in the equa­
tion are device dependent. Note that equation 6 must be 
modified if all of the inputs, internal nodes or all of the 
outputs are not switching at the same frequency. In the 
general case, each of the terms is of the form C 1 F 1 + 
C2 F2 + C3 F3 + ... Cn Fn. In practical reality the 
terms are estimated using an equivalent capacitance and 
frequency. 
Transient Power: Input Buffers and Internal 
In the N-well CMOS inverter, the P-channel pullup tran­
sistor and the N-channel pulldown transistor (which are in 
series with each other between Vee and V ss) are never on 
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at the same time. This means that there is no direct current 
path between V cc and ground, so that the quiescent power 
is very nearly zero. In the real world, when the input signal 
makes the transition through the linear region (i.e., be­
tween logic levels) both the N-channel and the P-channel 
transistors are partially turned ON. This creates a low im­
pedance path between V cc and V ss, whose resistance is 
the sum of the N-channel and P-channel resistances. These 
gates are used internally in Cypress products. 
DC or Static Power 
In addition to the conventional gates there are sense ampli­
fiers, input buffers and output buffers, bias generators and 
reference generators that all dissipate power. The RAMs 
and FIFOs also have memory cells that dissipate standby 
power whether the IC is selected or not. The PROM and 
PAL® products have EPROM memory cells that do not 
dissipate as much standby power as a RAM cell. 
Power Down Options 
Many of the Cypress static RAMs have power down op­
tions that enable the user to reduce the power dissipation of 
these devices by approximately an order of magnitude 
when they are not accessed. The technique used is to dis­
able or turn-off the input buffers and the sense amplifiers. 
Worst Case Device Power Specifications 
All Cypress products are specified with Icc under worst, 
worst, worst case conditions. This means that the V cc 
voltage is at its maximum (5.5V), the operating tempera­
ture is at its minimum, which is O°C for commercial prod­
uct and - 55°C for military product and all inputs are at 
VIN = 1.5V. 

Icc TEMPERATURE DEPENDENCE 

For all Cypress products operating under all conditions, 
the Icc current increases as the temperature decreases. The 
Icc temperature coefficient is -0.12% per °C. To calcu­
late the percentage change in ICC from one temperature to 
another, this temperature coefficient is multiplied by the 
temperature difference. 

If, for example, it is required to calculate the expected re­
duction in ICC if either a commercial or a military grade 
Cypress IC is operated at room temperature (25°C), the 
calculations are: 

For commercial products 

[0 - 25] X [-0.12%] = 3% less Icc at room tempera­
ture than at O°C. 

For military products 
[-55 - (25)] X [-0.12%] 
temperature than at - 55°C. 
Procedure 

9.6% less Icc at room 

The procedure will be to develop a general purpose power 
dissipation model that applies to all of the Cypress CMOS 
products and to then present tables so that users can esti­
mate typical and worst case power dissipations for each 
product. The data will be presented in chart form as func­
tions of product type and capacitance, that is: SRAM, 
PROM, PAL or Logic; including FIFOs. 
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Figure 1. Power Dissipation Model 

Power Dissipation Model 
A general purpose power dissipation model for all Cypress 
integrated circuits is shown in Figure 1. 

The procedure will be to isolate the four components of 
power dissipation described by equation 6 by controlling 
the inputs to the IC. The quiescent (Icd current is mea­
sured with the inputs to the IC at 0.4V or less. Under this 
condition the input buffers and output buffers (unloaded 
DC wise) draw only leakage currents. All other direct cur­
rents are due to the substrate bias generator, sense amplifi­
ers, other internal voltage or current references and NMOS 
memory circuits. 

At VIN = 1.5V the input buffers draw maximum Icc cur­
rent. The total current is measured and the quiescent cur­
rent subtracted to find the total input buffer Icc current. 
The current per input buffer is then calculated by dividing 
the total input buffer current by the number of input buff­
ers. 

INPUT BUFFERS 
Three different types of input buffers are used in Cypress 
products. For purposes of illustration they are referred to 
as types A, Band C. Table 1 lists the maximum ICCs. 

Table 1. Types of Input Buffers 

Buffer Icc 
Type (max. in mA) 

A 1.3 

B 0.8 

C 0.6 

The schematics and input characteristics for the three 
types of buffers are illustrated in Figure 2. A circle on the 
gate of a transistor means that it is a P-channel device. 

As can be seen from the figure, the input buffers draw 
essentially zero Icc current when VIN is 0.4V or less or 
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(except for type A) when VIN is 4V or more. In othel 
words, if the inputs are driven "rail to rail" the Band ( 
input buffers will dissipate power only during the inpu1 
signal transitions. 

To reach these levels the input pins should be either drivell 
by a CMOS driver or by a TTL driver whose output doe! 
not drive any other TTL inputs. 

When the inputs are driven by the minimum TTL level! 
(VJH = 2V, VIL = 0.8Y) each input buffer draws 20% 
more Icc current than if it were driven rail to rail. 

VOUT 

0059-3 

Figure 2A 
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o----~~----~----­
o 0.6 2.0 

VIN (V) 

Figure 2" 
Type A 
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[)UTY CYCLE CONSIDERATIONS 
rhe input characteristics of the type B (Figure 2D) and the 
ype C (Figure 2F) buffers may be approximated by trian­
~les symmetric about the VIN = 1.5V points, whose ampli­
udes are 0.8 rnA and 0.6 rnA, respectively. Therefore, be­
ween the VIN = 0.5V and VIN = 3.5V points the average 
:urrent is one-half the peak current, or 0.4 rnA and 
>.3 rnA, respectively. In most systems the input signal slew 
'ates are two volts per nanosecond or greater so the input 
:ransitions occur quickly. Under these conditions the duty 
:ycle of the input buffers must be considered. 
I 

Figure 2C 
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0059-7 

0059-5 

0059-6 

14-11 

0.6 

O-~'------'-------'~-
o 0.5 1.5 

VIN (V) 

Figure2F 
TypeC 

35 

0059-8 

For example, if the CY7C167-35 RAM were used with 
input signals having a slew rate of two volts per nanosec­
ond it would take 

1 
[3.5V - 0.5V] X -- = 1.5 ns 

2V/ns 

for the input signals to go through the 3V transition. Dur­
ing the transition each input buffer would be drawing 
0.3 rnA of current from the lee supply. However, this time 
is only 1.5 ns/35 ns = 0.0429 or 4.29% of the access cycle. 
Therefore, the actual input buffer transient current is only 
0.0429 X 0.3 rnA = 0.01287 rnA. It will be shown that 
this is insignificant in most power calculations. 

INPUT BUFFER FREQUENCY 
DEPENDENT CURRENT 
This is the current required to charge and discharge the 
capacitance associated with each input buffer. The capaci­
tance is typically 5 pF and the voltage swing is typically 
4V. 

Using equation 3; 1= CVf 

ledt) = 5 X 10- 12 X 4 X f. 

ledt) = 20 X lO- 12f. 

CORE AND OUTPUT BUFFERS 
The memory array will have a standby power dissipation 
due to the substrate bias generator, reference generators, 
sense amplifiers, and polyload RAM cells or EPROM 
cells. This current is measured with VIN = OV, so that the 
input buffers draw no current. Under these conditions the 
output buffers will draw only leakage current and dissipate 
essentially no power. 

The output buffers have N-channel pullup devices that 
cause the output voltage level to reach VOH = Vee - IV. 

The capacitance of the output buffers, including stray ca­
pacitance, is typically lO pF. 

IfCL = lOpF, VOH ~ 4V. 

Again, using equation 3, ledt) = 40 X 10- 12f for the 
output buffers. 
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Current Measurement Table 2 (Continued) 

INSTANTANEOUS CURRENT 
Figure 3 illustrates the instantaneous current drawn by a 
Cypress RAM. The instantaneous power is calculated by 
multiplying this current times the constant supply voltage, 
vee. Most of the power is dissipated in the time corre­
sponding to the access time. This is also true for PROMs 
and PALs. 

ADDRESS/DATA 

ICC 

~-------~--------~ 
~--------- TCY -----------+1 

11 = Quiescent ICC 
12 = Average Icc 

i(t) = Instantaneous Icc 

Figure 3. RAM Icc 

AVERAGE CURRENT 
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The current measurement unit in an automatic tester inte­
grates the instantaneous current over the measurement cy­
cle and arrives at an equivalent average current. In other 
words, the average current, 12, during time TCY is equal to 
the area between the instantaneous current, i (t), and the X 
axis during TCY. Therefore, when the frequency is de­
creased, the "current pulse" is (figuratively) spread over a 
longer time, so the average current is proportionately less. 

DC Load Current 
Note that the preceding calculations have not accounted 
for any DC loads. The user must calculate these separately. 

Product Characteristic Tables 
The following tables are listed to enable the user to calcu­
late the current requirements for Cypress products. CINT is 
the equivalent device internal capacitance, Icc (Q) is the 
quiescent or DC current and ICC(MAX) is the maximum 
Icc current (as specified on the data sheet) for the com­
mercial operating temperature range. Conditions are Vee 
= 5V and TA = 25°C. 

STATIC RAMs 
Table 2 

Part No. 
Buffer No. No. CINT Icc(Q) ICC (Max.) 
Type Inputs Outputs (pF) (mA) (mA) 

CY7C1221123 A 16 4 24 50 90 
CY7C128 B 14 8 27 59 120 
CY7C147 B 15 1 34 28 90 
CY7C148/149 B 12 1 32 45 90 
CY7C150 B 18 4 20 44 90 
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Part No. Buffer No. No. CINT Icc(Q) ICC (Max. 
Type Inputs Outputs (pF) (mA) (mA) 

CY7C161/162 B 22 4 300 13 70 
CY7Cl64 B 20 4 300 13 70 
CY7C166 B 21 4 300 13 70 
CY7C167 C 17 1 75 25 70 
CY7C168/169 C 18 4 75 50 70 
CY7C170 B 18 4 50 33 90 
CY7C171/172 B 18 4 100 27 70 I 

CY7C185/186 B 25 8 330 13 100 
CY7C187 B 19 1 150 7 100 
CY7C189/190 B 10 4 21 32 90 

PROMs 
Table 3 

Part No. 
Buffer No. No.* CINT Icc(Q) ICC(Max. 
Type Inputs Outputs (pF) (mA) (mA) 

CY7C225 B 12 8 32 35 90 
CY7C235 B 13 8 35 35 90 
CY7C245 B 13 8 35 50 90 
CY7C251 C 18 8 43 9.5 100 
CY7C254 C 18 8 43 35 100 
CY7C261/3/4 C 14 8 60 45 100 
CY7C268 C 19 1/8 60 60 100 
CY7C269 C 17 1/8 60 60 100 
CY7C281/282 B 14 8 35 35 100 
CY7C291/292 B 14 8 35 50 100 

* IBidirectional pins 

PALs 
For the 16L8, 16R8, 16R6 and 16R4 the number of inputs 
and outputs is, within limits, user configurable. All use 
type B buffers. 

Table 4 

Part No. CINT 
(pF) 

PALC16L8/R8/R6/R4 40 
PLDC20G10 50 
PALC22V10 50 
PLDCY7C330 300 

LOGIC PRODUCTS 
Table 5 

Part No. 
Buffer No. No.* 
Type Inputs Outputs 

CY7C401 B 6 6 
CY7C402 B 7 7 
CY7C403 B 7 6 
CY7C404 B 8 7 
CY7C408 B 11 12 
CY7C409 B 11 13 
CY7C428/9 C 14 12 
CY7C510 C 24 19/16 
CY7C516 C 28 16/16 
CY7C517 C 28 16/16 
CY3341 B 6 6 
CY7C601 C 25 19/64 

Icc(Q) Icc(Max.) 
(mA) (mA) 

25 45 
30 55 
40 80 
42 120 

CINT Icc(Q) ICC(Max.) 
(pF) (mA) (mA) 

53 30 75 
53 30 75 
53 30 75 
53 30 75 
100 42 135 
100 42 135 
190 18 80 
60 30 100 
60 30 100 
60 30 100 
53 30 45 

950 89 600 
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~roduct Characteristic Tables (Continued) 

Table 5 (Continued) 

Part No. 
Buffer No. No.* CINT Icc(Q) ICc(Max.) 
Type Inputs Outputs (pF) (mA) (mA) 

:;Y7C901 C 24 10/4 160 25 80 
:;Y7C909 C 21 5 80 25 55 
:;Y7C91O C 22 16 150 2.6 70 
:;Y7C911 C 13 5 80 25 55 
:;Y7C9101 C 36 22/4 70 30 60 
:;Y7C9116 C 22 1/20 1000 35 150 
:;Y7C9117 C 38 1/4 1000 35 150 

IBidirectional pins 

itatic RAM Example 
['0 illustrate how to use the preceding tables and perform 
he required calculations the following example is provid­
:d. 

!stimate the typical Icc current for the CY7C169-35 
tAM at room temperature (TA = 25°C) and Vec = 5V. 
~ssume the duty cycle is 100% at the specified access time. 
:::alculate typical and worst case Icc (all inputs and out­
mts changing) with output loading of 10 pF. 

"rom the RAM product characteristic table; 

# inputs = 18 

# outputs = 4 

CINT = 75 pF 

Icc (Q) = 50 rnA 

fRANSIENT INPUT BUFFER CURRENT 
rhe input buffers on the CY7C169 are type C, so the aver-
1ge current is 0.3 rnA. If the input signal level transitions 
lre 4V and the transition times are 2 V Ins, the transition 
:ime is: 

4V 
Tt = -- = 2ns. 

2 V/ns 

fhe duty cycle is then; 

2 ns/35 ns = 0.057. 

fherefore, each input buffer draws 

0.3 rnA X 0.057 = 0.0171 rnA. 

[f all inputs change, the total transient input buffer current 
is 
I 

18 X 0.0171 = 0.31 rnA. 

CVf Input Buffer Current 

I = CVf CIN = 5 pF 

I = 0.57 rnA V = 4V 

f = 1/35 ns 

Total = 18 X 0.57 = 10.28 rnA 

Internal CVf Current 

I = CVf CINT = 75 pF 

I = 10.71 rnA V = 5V 

f = 1/35 ns 
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Output CVf Current 

1= CVf COUT = lOpF 

I = 1.15 rnA V = 4V 

f = 1/35 ns 

Total = 4 X 1.15 = 4.6 rnA 

The Quiescent Current is 50 rnA 

The Total Current At TCY = 35 ns is; 
Input Transient 0.31 rnA 
Input CVf 10.28 rnA 
Internal CVf 10.71 rnA 
Output CVf 4.6 rnA 
Quiescent 50 rnA 

Total Icc 75.9 rnA (all inputs/outputs changing) 

Note that the worst case transient current is 25.9 rnA. 

If one-half of the inputs and outputs change this is reduced 
to 12.95 rnA, which gives a total current of 63 rnA (typical 
led· 
If the duty cycle is 10% the transient current is reduced to 
1.3 rnA, which results in a total current of 51.3 rnA. 

Note also that the Input CVf current and the output CVf 
current would have the same values for a bipolar device. 

WORST, WORST, WORST CASE Icc 

Next, let's estimate the Icc for worst case Vee and low 
temperature, in addition to all inputs and outputs changing 
and compare it with the Icc specified on the data sheet. 

The Icc current will be greater at high V ce, which is 5.5V 
or 1.1 X the nominal 5V Vee. The increase in Icc due to 
the lower temperature is 3%, so the total increase is 13%. 
These factors apply to the internal CVf current (10.71 
rnA), the output CVf current (4.6 rnA), and the quiescent 
current (50 rnA), (total 65.31 rnA). 

Total Icc = Input Transient Icc + Input CVf Icc + 

[lnternaICVf+ OutputCVf+ ICC (Q)] X 1.13 

Icc = 0.31 + 10.28 + [65.31] X 1.13 = 84.4 rnA. 

This is approximately 94% of the 90 rnA specified on the 
data sheet. 

Note, however, that the data sheet Icc maximum does 
NOT include the output CVf current. 

Typical ICC Versus Frequency 
Characteristic 
The Icc versus frequency curves for all Cypress products 
have the same basic shape, which is illustrated by the 
PAL 16R8 curve of Figure 4. The current remains essen­
tially constant at the quiescent Icc value until the frequen­
cy increases to the point where the capacitances begin to 
cause appreciable currents. This point depends upon the III 
capacitances (input, internal, and output), the number of ~ 
inputs and outputs, the rate at which they change, and the 
voltage levels that they are switched between. For Cypress 
products this point is in the 1-10 MHz range. 
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Typical ICC Versus Frequency Characteristic (Continued) 

The PAL 16R8 devices that were tested to obtain the data 
for the curve were exercised such that al1 inputs and al1 
outputs changed every cycle. Curve A shows the total Icc 
current for a 50 pF load on each of the eight outputs. 
Curve B shows the total Icc current when the outputs are 
disabled. The B curve results from the input and the inter­
nal capacitances. In most applications the actual operation 
of the device will be somewhere between the A and B 
curves. 

Point C is approximately 5.6 MHz .. This gives the user a 
easy to use approximate formula to calculate the Icc CUl 

rent. 

For frequencies less than 5.6 MHz 

Icc = Icc (Q) = 25 rnA 

For frequencies greater than 5.6 MHz 

Icc = ICC (Q) + 3.5 rnA per MHz (al1 outputs changing) 

The A and B curves may be extrapolated backwards until 
they intersect the quiescent current (point C in Figure 4). 

or, 
Icc = ICC (Q) + 0.5 rnA per MHz (no outputs changing) 

Frequency in Hertz 

120 

100 

<I( 80 
E 
3;; 
u 

.J:) 60 

40 

25 
20 

0 

II TYPICAL I Icd VS FREQUENCY FOR PAL l6RS 

Icc VS f ALL INPUTS/OUTPUTS CHANGE 
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Figure 4. Typical Icc vs f 
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Pin-Out Compatibility Considerations 
of SRAMs and PROMs 

When looking for pin compatible replacements for 
PROMs, there are a number of key parameters that must 
be met. This application brief discusses the non-electrical 
parameters of pin-out and programming involved in find­
ing socket compatible second sources for PROMs. Com­
parison with the selection of a socket compatible SRAM 
second source is provided. Additionally, an example of a 
verified conversion from the Motorola 68764 to the Cy­
press CY7C264, a PROM conversion that is not address 
line compatible, is presented. 
Ignoring the AC/DC characteristics, finding a second 

- source for an SRAM is relatively simple. As long as the 
power, ground, control (chip select, read, write), address, 
and data lines are on the same pins the devices should be 
compatible. Specifically, on SRAMs, the address and data 
lines need not be numbered identically between the two 
devices being compared for them to function identically in 
the same socket. As an example, on several Cypress 
SRAMs, the address pin numbering is not the same as 
some of our competitors. Let's look at a simplified example 
that illustrates why this is not a problem. Let's assume that 
we have a new device, the 2 bit x 4 location SRAM: 

Cypress 
2x4 

101 013 
2A2 024 

Brand "X" 
2x4 

102 023 
2 A1 01 4 

Figure 1. Example 2 x 4 Simplified SRAMs 
0163-1 

Note that the inferior pin-out chosen by the Brand "X" 2 x 
4 assigns Address line 2 (A2) to pin 1 whereas the superior 
pin-out used by the Cypress device has Al at pin 1, etc. It 
is our assertion that these simplified devices are pin com­
patible. Let's assume that our engineering staff designed an 
infrared scanning pattern recognizing toaster oven with the 
Brand "X" data sheet. Just as your company is about to 
ramp into volume production, Brand "X" sends out an 
End Of Life notice on their 2 x 4, because they are convert­
ing all of their capacity to making DRAM memories. At 

, this point, you have no desire to layout a new PC board, so 
let's take a look at how these devices would look in your 
design. 
In this case, JLP is a microprocessor interfacing to the 
SRAM. What is of key importance is that the data read 
from a given address generated by the microprocessor is 
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Brand "X" Board 

}-'P---A2--------102 02 3--------02---}-'P 

}-'P---Al--------2 A1 01 4--------01---}-'P 

0163-2 

Brand "X" Board with Cypress 2 x 4 

}-'P---A2--------101 01 3--------02---}-'P 

}-'P---Al--------2 A2 024--------01---}-'P 

0163-3 

Figure 2. Example System with 2 x 4 SRAMs 

the same as data written to the same location earlier. With 
the SRAM, any inconsistency between the Address and 
Data line numbering does not really matter because the 
data read will be the same as the data previously written. 
This occasionally causes some concern with customers who 
have not seen this before. To illustrate our point, suppose 
that we write a value of 1 (,..,P:D2,D 1 = 0,1) at location 2 
(JLP:A2,Al = 1,0). If we read location 2, we will obtain 
the value 1 that was written, because the address presented 
to the SRAM during the read is the same as the address for 
the previous write. Similarly, the data read will be in the 
same bit order as presented during the previous write to the 
location. As far as our system is concerned, the two SRAM 
devices are compatible. The only difference, which is not 
significant to our system, is where the data was physically 
stored inside the SRAM. In the Cypress device, the JLP 
address of 2 (JLP:A2,Al = 1,0) actually stored the data at 
SRAM location 2 (Cypress:A2,Al = 0,1). In the brand X 
RAM, the data is physically stored in location 1. However, 
the address translation is transparent to the JLP. Since the 
same location is accessed for the subsequent reads, the dif­
ference in address numbering between the two devices 
doesn't really matter to our system. Similarly, any number­
ing difference on the data lines doesn't matter either. The 
point that is of primary importance here is that for 
SRAMs, all writes and reads are generated in your system, III 
and so long as the address and data lines are on the same • 
pins, differences in the numbering don't matter. 

For PROMs, the scenario becomes slightly more complex. 
Since PROMs are programmed using a programmer that is 
separate from the system in which they are used, it be­
comes more difficult to substitute a PROM with a device 
that does not have the same address and/or data pin 
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numbering. Let's assume that our Hi-Tek toaster oven's 2 x 
4 are now PROMs. If we programmed each location with 
data, we would find that the Cypress device would not 
work properly when used in the Brand "X" designed sock­
et. In this case our programmer put the data at location 2, 
and board would read this data when the microprocessor 
requested the data at location 1. Additionally, the data bits 
will be swapped on this read. What a messl It becomes 
apparent that it is easiest to replace this PROM with a 

. device that has the same address and data line numbering. 
There are still methods that we can use that will allow us to 
use the Cypress 2 x 4 PROM in this socket. 

The objective in trying to make the Cypress PROM work 
in the foreign pin-out socket is to have the data read by the 
system be the same as the data read when the Brand "X" 
device is used. In our 2 x 4 example, there are two prob­
lems-address line numbering mismatch and Data line 
numbering mismatch. Let's first address the data line mis­
match. As it stands, data that was written in as bitl,bit2 is 
read as bit2,bit1 or swapped. Ifwe were able to change our 
PC Board layout, we could fix this problem by swapping 
the printed traces for D1 and D2. Unfortunately, this 
would prevent the use of the Brand "X" device on our 
board. We can internally swap the data bits in the Cypress 
device, then they would be in the correct order. This swap­
ping of the data bits in the Cypress device can be achieved 
through several means. First, we might modify our pro­
gramming adapter such that D2 and D 1 are swapped from 
the normal order when programming the part. Then when 
the device is read, we would get the bits in the same order 
as presented by the Brand "X" device. This is not a recom­
mended method of solving the problem, because modifying 
programmers tends to make the manufacturer of the pro­
grammer unhappy. A second method of solving this prob­
lem is to alter the binary image of the PROM contents 
such that bits D 1 and D2 are swapped in a file on your 
computer's disk, then using this altered binary image file to 
program the Cypress PROM. This is less likely to cause 
damage than modifying a programmer, but requires some 
skill in altering the binary file. Finally, the easiest solution 
to this problem is to trick the PROM programmer into 
swapping the bits for you. If you set your programmer for 
the Cypress device type, read a programmed Brand "X" 
device into memory, then program the Cypress part with 
the image in programmer memory, the bits will have been 
swapped for you. Let's look at how this works. 

1) Brand "X" 2 x 4 :Bit 2, Bit 1 
2) Programmer (Cypress) :Bit 1, Bit 2 
3) Cypress 2 x 4 :Bit 1, Bit 2 
4) System Board ,""P :Bit 2, Bit 1 

Figure 3. PROM Bit Swapping with Programmer 

From the diagram above, we can see that the bits in the 
Brand "X" device are stored in the order Bit2,Bit 1. This is 
the same order that the ILP will read them on our board. 
When we set the programmer to read the Cypress part, the 
data lines are logically swapped from the Brand "X" order­
ing. Thus when we read the Brand "X" part, the data bits 
will be swapped as shown. When the Brand "X" part is 
removed from the . socket, and the Cypress device is 
plugged in and programmed, the bits will be programmed 
into the Cypress part in this same 'reversed' order. When 
we place the Cypress part into our board, the bits will be 
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swapped again due to the difference in numbering betwee 
the Cypress part and the board layout, and the ILP will get 
the data in the correct order. 

The second problem that exists is the difference in address 
line numbering. This problem can be resolved in exactly 
the same manner as the data swap problem. By simply 
setting the programmer to the Cypress device type, reading 
the Brand "X" part, then programming the Cypress part, 
any addressing differences will be solved allowing the use 
of the Cypress device. The difference here is that the loca­
tion of data words will be swapped to allow for the differ­
ence in pin-outs, just as the bits were swapped in the data 
line mismatch case. 

Many programmers will allow you to read a device differ­
ent than the part selected, complaining only during a pro­
gram if the device types do not match. With such a pro­
grammer, carrying out the above procedures to convert a 
PROM should not present a problem. However, there are 
some programmers that will not allow the user to read a 
device if it is different from the part selected. These pro­
grammers will prevent our method from working. Fortu­
nately, the Cypress' CY3000 QuickPro programmer will 
allow this approach to solving our problem. Cypress Field 
Applications Engineers, Sales Offices and Distributors can 
use their QuickPro to generate a Cypress master PROM 
that can be used as a source for copying with un-coopera­
tive programmers. 

As an example of such a conversion, the Motorola 68764 
8K x 8 PROM has a similar pin-out to the Cypress 7C264 
with the exception of address lines 10, 11, and 12. 

Pin 
21 
19 
18 

Cypress 7C264 
A10 
All 
A12 

Motorola 68764 
A12 
A10 
All 

Figure 4. Cypress 7C264 vs. Motorola 68764 Pin·Out 
The following procedure will program a Cypress 7C264 
such that it will work properly in a socket designed to 
accept Motorola device. 

1) Invoke the Cypress QuickPro (or other usable program­
mer) and select the Cypress 7C264 as the device to be pro­
grammed. 

2) Place the Motorola part in the programmer adapter 
socket and read the device. Optionally write the device 
contents to a disk file. 

3) Place a Cypress 7C264 into the programmer adapter 
socket and program the part. Optionally the contents of the 
disk file may be read as the source for programming. 

The programmed device will now work in the Motorola 
designed socket. 

Summary 
If the pins used for power, ground, control, address, and 
data line numbering are the same for two devices, they may 
be used in the same socket if the other electrical parameters 
are compatible. Differences in Address and Data line num· 
bering are of no consequence in SRAM use. Differences in 
Address and Data line numbering in a PROM device can 
be compensated for by using a simple programming proce· 
dure. 
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CYPRESS 
SEMICONDUCTOR 

Thermal Management and 
Component Reliability 

One of the key variables determining the long-term reliabil­
ity of an integrated circuit is the junction temperature of 
the device during operation. Long-term reliability of the 
semiconductor chip degrades proportionally with increas­
ing temperatures following an exponential function de­
scribed by the Arrhenius equation of the kinetics of chem-
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ical 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 (Figure 1). 

Typical activation energies for commonly observed failure 
mechanism in CMOS devices are shown in Table 2. 
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Figure 1. Arrhenius plot, which assumes a failure rate proportional to EXP ( - EA/kT) 
where EA is the activation energy for the particular failure mechanism 
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Table 2. Failure Mechanisms and 
Activation Energies in CMOS Devices 

Approximate 
Failure Mode Activation Energy (EQ) 

Oxide Defects 0.3 eV 

Silicon Defects 0.3eV 

Electromigration 0.6eV 

Contact Metallurgy 0.9 eV 

Surface Charge 0.5-1.0 eV 

Slow Trapping 1.0eV 

Plastic Chemistry 1.0eV 

Polarization 1.0eV 

Microcracks 1.3 eV 

Contamination 1.4eV 

To reduce thermally-activated reliability failures, Cypress 
Semiconductor has optimized both their low power gener­
ating 1.2,... CMOS device fabrication process and their high 
heat dissipation packaging capabilities. Table 3 demon­
strates this optimized thermal performance by comparing 
bipolar, NMOS and Cypress high speed lK SRAM CMOS 
devices in their respective plastic packaging environments 
under standard operating conditions. 

Table 3. Thermal Performance of 
Fast lK SRAMS in Plastic Packages 

Technology Bipolar NMOS 

Device Number 93422 9122 

Speed (ns) 30 25 

ICC(mA) 150 110 

Vcc(V) 5.0 5.0 

PMAX(MW) 750 550 

Package RTH (JA) eC/W) 120 120 

Junction Temperature eC) 160 136 
at Data Sheet PMAX* 

°T ambient = 70·C 

Cypress 
CMOS 

7C122 

25 

60 

5.0 

300 

70 

91 

The Cypress 7Cl22 device, during its normal operation, 
experiences a 91°C junction temperature, whereas competi­
tive devices in their respective packaging environments see 
a 45°C and 69°C higher junction temperature. In terms of 
relative reliability life expectancy, assuming a 1.0 eV acti­
vation energy failure mechanisms, this translates into an 
improvement in excess of two orders of magnitude (IOOX) 
over the bipolar 93422 device and more than one order of 
magnitude (30X) over the NMOS 9122 device. 
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Thermal Performance Data of Cypress 
Component Packages 
The thermal performance of a semiconductor device in it~ 
package is determined by many factors, including package 
design and construction, packaging materials, chip size, 
chip thickness, chip attachment process and materials, 
package size, etc. 

Thermal Resistance (8 JA, 8 JC) 
For a packaged semiconductor device, heat generated near 
the junction of the powered chip causes the junction tem­
perature to rise above the ambient temperature. The total 
thermal resistance is defined as, 

TJ - TA 
OJA=---

P 

and OJA physically represents the temperature differential 
between the die junction and the surrounding ambient at a 
power dissipation of 1 watt. 

The junction temperature is given by the equation: 

TJ = TA + P [OJA] = TA + P [OJC + OCA] 

where: 

TJ - Tc Tc - TA 
OJC = --- and OCA = ---"'-----"-" 

P P 
T A = 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 

OJC = Junction to case thermal resistance 

OJA = Junction to ambient thermal resistance 

OCA = Case to ambient thermal resistance 

The junction-to-ambient environment is a still-air environ­
ment where the device is inserted into a low-cost standard 
device socket and mounted on a standard .062" GIO PC 
board. For junction-to-case measurements, the same as­
sembly is immersed into a constant temperature liquid res­
ervoir approaching infinite heat sinking for the heat dissi­
pated from the package surface. 

The thermal resistance values of Cypress standard pack­
ages are graphically illustrated in Figures 4 through 7. 
Each envelope represents a spread of typical Cypress inte­
grated circuit chip sizes (upper boundary = 5000 Mils2, 
lower boundary = 30,000 Mils2) in their thermally opti­
mized packaging environment. 

All thermal characteristics are measured using the TSP 
(Temperature Sensitive Parameter) test method described 
in MIL STD 883C, Method 1012.1. A thermal silicon test 
chip, containing a 25.0 diffused resistor to heat the chip 
and a calibrated TSP diode to measure the junction tem­
perature, is used for all characterizations. 
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Figure 7. Thermal Resistance of Cypress SOICs 
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i Packaging Materials 

CYPRESS PLASTIC PACKAGES 
INCORPORATE: 
• High thermal conductivity copper lead frame. 

• Molding compound with high thermal conductivity. 

• Silver filled conductive epoxy as die attach material. 

• Gold bond wires. 

CYPRESS CERDIP PACKAGES 
INCORPORATE: 
• High conductivity Alumina substrates. 

• Silver filled glass as die attach material. 

• Alloy 42 lead frame. 

• Aluminum bond wires. 
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SEMICONDUCTOR 

Package Diagrams 
16 Lead (300 MIL) Cerdip D2 

0005 MIN .• lor--~PIN 1 MILM38510D'2CONFIG.1 

1 DIMENSIONS IN INCHES 
0230 MIN. Jl0 MAX 

~:~!~ -I I- ~SEATING PLANE 

I
" 0.745 ---I 0.140 I--- 0.290 

0.785 I 0.175 I c: 0.320:;1 

~:~: fJmiW1El / ~ i ~ ~ 0.~15 J_~ ~~*' 
0.125 I I II 0.060 1- 0.012 1 

0200 I I- --II-- I---0.330_ 
. --I 0.045 0.Q15 0.390 

0.090 0.065 0.020 
Q.iTO 

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

0.005 M~ r-- PIN 1 

oao.245 
0.310 

--.-l 

DIMENSIONS IN INCHES 
MIN. 

MAX. 

~ 
SEATING 

g:gj~ --J PLANE 

0.970 0.175 0.320 0.930 0.140 rr ~ ~ 
0.155 .----r---....,~Ii ~ 
0.200 ~ ~ 0.009.2:.. 

0.015 0.012 15· 

-J11l.-~ o.OeO 1-0 330 -J 
0.090 
0.110 

0.015-11-
0

.
065 

0.390 
0Mii 

15-6 

18 Lead (300 MIL) Cerdip D4 

0.005~ t- ::]PINI 

C-- I 
0245 

__ 1 0 

MILM38510D·6CONFIG.1 

DIMENSIONS IN INCHES 
MIN. 
MAX. 

~~~ r--- ~::~~ --j ~:~;~ 
SEATING PLANE 

0'155g~~~m-t 0.200 __ .Jl 

J I ~ 0.015 

~:~~ I I L __ ~~060 - I-- 0.050 0,015 
~:~;~ D.065 0.020 

I--~----l I C 0.320 :::J I 

22 Lead (400 MIL) Cerdip D8 
MIL M 38510 D-7 CONFIG. 1 

0005~ r- _-:lPINl 

[ 

I DIMENSIONS IN INCHES .. .1 :~. 
~:~!: -I '-- SEATING PLANE 

I--- 1.050 ---I 0.140 0.390 

I _:110 I 0.175 1cD.42ii::;1 

:~~~J::m~ .~~~ 
, .. " ~ ~ ij II'''' I"" . I 
0200 I I --I j.- I+-0.420 --l 
. --I I-- 0.045 0.015 0.490 

0.090 0.065 0.020 
0.110 



0.155 
0.200 

DIt.lENSIONS IN INCHES 

t.lIN. 

d (300 MIL) Cerdip D14 24 Lea 

t.lAX. 

DIMENSIONS IN INCHES 
MIN. 

MAX. 

SEATING 
PLANE 

15-7 

0.090 
0.110 

n o grams Package la 

di D12 (600 MIL) Cer p 
24 Lead 0 D-3 CONFIG. 1 MILM3851 

PIN 1 

DIMENSIONS IN INCHES 

MIN. 
MAx: 

Lead (600 MIL) Cerdip D16 
28 Dl0CONFIG.l MIL-M-38510 -

PIN 1 

DIMENSIONS IN INCHES 
MIN. 
MAx. 

SEATING PLANE 



40 Lead (600 MIL) Cerdip D18 

MIL M 38510 0-5 CONFIG. 1 

DIMENSIONS IN INCHES 
MIN. 

MAX. 

SEATING PLANE 

0.175 . 

Package Dia~ 

j-2.030 ~ 0.590:j 
2.100 0.140 1-0620 

~:~~:=ll~1 ~11~ II ~ l' , ruu-:: \::: 0 *-
0.200 0.040 _I L L 0.630 -J 

~.Q. 0.060 0.015 0.690 

0.090 
o.ITO 

0.110 0.020 

32 Lead (600 MIL) Cerdip D20 

DIMENSIONS IN INCHES 

MIN. 
MAX. 

1--0.630-1 
0.690 

0.005 MIN. 

0.045 0_015 
0.065 0.020 

28 Lead (300 MIL) Cerdip D22 

11 //PIN1 

DO~5 
0.310 

-.l 
0.095 

OIMENSIONS IN INCHES 
MIN 
MAx' 

SEATING 
PLANE 

~ ~
0'065 

1.430 0.140 0.290 
1.485 0.175 r-0.320~ 

~m?~-tIL!t 0.200 ~ JJ. 
~ I I 0.009 a-
0.200 I I 111111 00i2 15-

f ~CO'045 ~:~!~ L' j D.ii65 0.330 
~ 0.015 0.390 
0.110 0.020 

15-8 



'i~ Package Diagrams 
~~~~============================================================ 

48 Lead (600 MIL) Sidebraze DIP D26 

0.005 MIN PIN 1 

1 r-
1 

50 JO ( 0.5 
0.6 

I 

DIMENSIONS 
IN INCHES 

MIN. 
MAX. 

0.
020-i [ 

2.370 Q.08o 0.100 
~1---------2.430 • 0.200 

~~~ ..-.l.~ 
SEATING 
PLANE 

~ , 0.070 
0.090-1 I- 0.040 0.015-11.- 0.125~ 
0.110 0.060 0.022 0.160 

I 0.012 I 
\--0.590-1 

0.005 MIN 

1r-
52 Lead (900 MIL) Bottombraze DIP D28 

PIN 1 

-1 

0.620 

DIMENSIONS 
IN INCHES 

MIN. 
MAX. 

0.7S0 0075 
0.S20 X= 0-:-10-0 

J y=o.oso 
'c1'l:l'l::n:::::n:::::ln:::::rlr:::::n::::n:::n::::ral::::n:::n::I1:I'I::n::n::::II'I:I'I::n:::::n:::::ln:::::rlr:::::n::::n::rr1 O. 11 0 

~:~:~-i ~SEATING 
I
_ 2.560 •. PLANE 

2.640 ~ ___ _ 

g:~~~ M l J 
D.090 --I I- 0.0'0 ~ ~ 0.015 --II- 0.125 =r 1':.1 ~:~:; 
0.110 0.060 0.020 0.160 0.009 I O.SSO 

0.012 --Ii 0.920 

15-9 



~ Package Diagraml 
~~~UcrOR================================================================~_ 

64 Lead (900 MIL) Bottombraze DIP D30 

0.005 MIN 

1r-
PIN 1 

1 
DIMENSIONS 

IN INCHES 
MIN. 
MAX. 

0.780 0075 
0.820 X= -0:-1 0-0 

J y=0.080 

"I::r1:l'l:::2Cn::::naw:::n:::I~:n::rr:::::rI:l'l::n::n::::naw:::n:::I~:n::rr:::::rI:l'l:::2Cn::::naw:::n:::I~;r11 0.11 0 

~:~~~-i V,- SEATING 

I 
3.160 . PLANE 

• 3.240 • ~ 

g:~~ ~ 0° !~I~ ~J\ 
0.090 ---1 ~ 0.040 ~ ~ 0.015 ---1~ 0.1253 15°1 g:g:~ 
0.110 0.060 0.020 0.160 0.009 / 0.880 

0.012 --Ii 0.920 

32 Lead (300 MIL) Cerdip D32 

PIN 1 

I 
0.245 
0.310 

~~~~~~~~--! 

I· 
g:~~~~ I 
0.125 I 

0.200 

I 

~ 
I 

I. 0.090 
~0.110 

15-tO 

I 0.330 __ -+-II 1--- 0•390 • 



,~~ CYPRESS Package Diagrams 
'~~aflCO~ucr~========================================================== 

48 Lead (600 MIL) Cerdip D34 

PIN 1 

I 
0.580 
0.610 

~--~~~~~~~--! 

\ ~ 

I 

-l 
I 

I. 0.090 
~0.110 

24 Lead (400 MIL) Cerdip D40 

15-11 

SEATING PLANE 

I 0.630 __ -,.\ 1--- 0.690 

PIN 1 



~ 

~ Package Diagraml 
~~~~UcrOR=================================================================I~ 

16 Lead Rectangular Flatpack F69 

(MIL-M-38510 F"-5 CONF"IG 2) 

0.045 PIN 1 DIMENSIONS IN INCHES ~~~ •• 
0.055 1_ 

~ ~ 

0.012 
0.045 1_ Dt:::==::a~:r 

t 

0.030 I--l g:~;~g g:~:;J 0.050 t1 ------'-4 0.045 

~ ~~~J~~~==~=~~~0.~090 
1Q.003 I.- 0.155 -..l 0.005 ] t 

0.006 0.175 0.015 

20 Lead Rectangular Flatpack F71 

0.045 PIN 1""\ 

0.055 1 1 
DIMENSIONS IN INCHES ~~~ •• 

-=-

t 

~ 
0.480 
0.520 

'-----'~ 

l g:~~~ Ig:~~~J 0.
050-l.J= 

~ 0.070 t1"'~;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;.JfJl.I. ----J--g-:g-'-~~ 

1Q.004 I.- 0.224 -..l 0.010] t 
0.007 0.236 0.030 

15-12 

18 Lead Rectangular Flatpack F70 

0.045 PIN 1, 

0.055 1 ~ 
-==---. 

0.015 T-
0.019L 

t 
0.012 
0.020 1_ 

t 

DIMENSIONS IN INCHES ~~ •• 

~ D~g::~; 
!il 

l g:~~g I g:~~~ J 
0.030 -l.J:-

~ 0.050 .q ... Ioj.---fJ"'----~--g-:....L..~~g 
1Q.004 \.1.--,P1 0~.2==0=0==0=.0=2~6 :::!J~~t 

0.007 0.250 0.040 

24 Lead Rectangular Flatpack F73 

(MIL-M-38510 F"-6 CONF"IG 2) 

0.045 PIN 1""\ 

0.055 1_ 1 
DIMENSIONS IN INCHES m: 

0.015 
0.019L 

t 



:II~ Package Diagrams 
'~~~~'-~UaoR=================================================== 

0 .750 
M AX 

j 

r-
0.550 
esc 

I Of 

0.045

1 0.055 

t 

0.018 
0.022 1 

T 

0.012

1 0.045 

42 Lead Rectangular Fiatpack F76 

PIN 11 

-t-

D 1.070 
MAX. 

0.100 
MAX. J 

" I I " =.l L 
G.007 

0.010 

I .. i I 

I--- 0.630 ----I-0.275 -l t l 0.040 
0.650 0.325 

0.350 

0.450 

I 

II.. 

48 Lead Quad Flatpack F78 
(Preliminary) 

0750 MAX 

0.550 esc ~ 
~ 0.100 REF 

0.350 

0.450 

:1 

8 MAX 

~ 

0.060 

0.050 
esc 

~ 
f 
~ 
f 

0.018 

f 
PIN"O~ 

0.022 

15-13 

0.350 
0.450 

~ 

T 
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 
110.012 II 



IIIII 

~ Package Diagram I 
~~~U~ ================================================================~I 

.885 

.915 
o 
0--

I 
0.350 

0.450 

r-

I 
0.750 
BSC 

LL REF 

Ie" 
f 
PIN1ID~ 

64 Lead Quad Flatpack F90 
(Preliminary) 

0885 

0.915 

0.750 BSC 

~ - 0.075 REF 

0.350 

0.450 

l-

8 0.535 

~ 

68 Pin Grid Array Package G68 

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 

II 0.009 
-'10.012 

Index Markl:t1Bc!mi00<:;n;~)ffiil---r 

BOTTOM 

TOP 

PIN#1 I· 1.089 -I 
1.111 

15-14 

0.090 
0.105 

0.077 
0.093 

1 
1.089 
1:IT1 

J 

DIMENSIONS IN INCHES 
MIN 
MAX 

SEATING 
PLANE 

O.OM) 
0.060 

SIDE 

LO.175 
0.185 



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

207 Pin Grid Array G207 

1------- ;:~~~ -----.... 1 

'----- ;:~!; ------+-I 

000000000000000 
00000000000000000 
00000000000000000 
00000000000000000 
0000 0000 

0000 0000 
0000 0000 
0000 0000 

1.780 
1.752 

0000·0 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.----- 1.90 BSCO ------I 

000000000000000000 
00000000000000000000 
00000000000000000000 
00000000000000000000 
00000000000000000000 
00000 00000 
00000 00000 
00000 00000 
00000 00000 
00000 00000 
00000 00000 
00000 00000 
00000 00000 
00000 00000 
00000 00000 
00000000000000000000 
00000000000000000000 
00000000000000000000 
00000000000000000000 

000000000000000000 
BOTTOM VIEW 

15-15 

2.070 

1.900 

SIDE 

_J 
0.100 -t 

===t 207 X 0.018 

_t --t 4 X 0.050 

I . 0.100 r- 0.120 
0.040 
0.060 
I-

SIDE 

-~ 
0.100 

-f 

_t ---r 20 x 0.Q18 



5'n i 

• CYPRFSS Package Diagram~ 
~~============~~~ 

0.040 x 450 

GLASS WINDOW 
0.150R TYP. 

28 Pin Windowed Leaded Chip Carrier H64 

RIGHT SIDE 

BOTTOt.l VIEW 
VIEW 

SEE~ " 
DETAIL "P" '..;' 

TOP VIEW 

DETAIL "P" 

15-16 



GLASS WINDOW 
0.280R TYP. 

0.040x45° 

44 Pin Windowed Leaded Chip Carrier H67 

(MIL-M-38510 C-J1) RIGHT SIDE 
VIEW 

BOnOt.4 VIEW 

SEE~ " 
DETAIL "P" ,,' 

TOP VIEW 

0.035 x 450 

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

0.658 

-++4-+----- + ____ -+-_+-1--'- 0.642 
TIl 

EO .. 5. 
0.642 

~ _______ 0.695 
0.685 ~I 

15-17 

0.695 
0.685 

DETAIL "P" 

0.032 
0.026 

ILl 



0.040x45° 

68 Pin Windowed Leaded Chip Carrier H81 

(MIL-M-38510 C-J2) 
Bonot.! VIEW 

RIGHT SIDE 
VIEW 

DETAIL ~~~~,: 

GLASS WINDOW 
0.280R TYP. 

--______ -+=::9.... 0.800 
REF. 

TOP VIEW 

----t-----+l1=I- g::!~ 

1

:000000 I 

t+-________ g_::_!_~~-0-.9-95--------I·I.1 0.985 _______ --l .. 

15-18 

0.995 0.985 

0.930 0.890 

DETAIL "P" 



.~ Package Diagrams 
~~~~abUcrOR===================================================================== 

20 Lead Plastic Leadless Chip Carrier J61 

01.1,1 
0.395 I q 

0.356 

! 

DIt.iENSIONS IN INCHES 

~ 
t.iAX. 

PIN 1 

~t 1 
0.021 

0.290 
0.330 

~ I 
0.350 

0.350 ~ 
0.356 

1---- ~:~:; ~ 0'09~0'020 t.iIN. 

0.120 
0.165 
0.180 

32 Lead Plastic Leadless Chip Carrier J65 

~-----.l 0.110 1 0.065 0.140 
0.095 

1-11- 0
•
013 I t t t 0:021 0.390 ----I 0.015 MIN. 

0.430 

1 
0.490 
0.530 

15-19 

28 Lead Plastic Leadless Chip Carrier J64 

DIt.iENSIONS IN INCHES 
t.iIN. 
t.iAX. 

PIN 1 

44 Lead Plastic Leadless Chip Carrier J67 
DIMENSIONS IN INCHES 

MIN. 
MAX. 

PIN 1 



I 
[, 

52 Lead Plastic Leadless Chip Carrier J69 

DIMENSIONS IN INCHES 

t-0.750 
0.756 

0.785 
0.795 

PIN 1 

Mtth 
MAX. 

,I 

68 Lead Plastic Leadless Chip Carrier J81 

0.985 
0.995 

DIMENSIONS IN INCHES 
.M!.Ii,. 
MAX. 

PIN 1 

15-20 

Package Diagram~ 



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

PIN 1 1.0. 

16 Lead Rectangular Cerpack K69 

(MIL-M-38510 F-5 CONFIG 1) 

TOP VIEW 

0.004 

.~~==J=========~ ______ ~0.009 
~:~~~ I ':2= ·~t~==:1I===0='=24=6==j::r==+LL 0.026 SEATING 

0.280 0.040 PLANE 

0.250 
0.350 

20 Lead Rectangular Cerpack K71 

(MIL-M-38510 F-9 CON FIG 1) 

PIN 1 1.0. __ 1 0.320 MAX. ~ 

0.005 ~ L 0.005 MIN. 

0.G15 I ~ ::::: 
0.480 
0.520 TOP VIEW 

1I"------'~ 0.045 MAX. 

0.004 

~~==J=========~ ______ ~0.009 
~:ajl I ':2= 

T I I 0.250 lL 0.026 SEATING 
~:;~~ I------~:;~~ ---i 0.350 0.040 PLANE 

15-21 

18 Lead Rectangular Cerpack K70 

(MIL-M-38510 F-10 CONFIG 1) 

,..-______________ ------.i. 

TOP VIEW 

0.045 
0.055 

0.085 MAX. 

0.004 

~==]::=======IL_ ~ 0.009 

~:;j5 I I , :2= 
T 0250 I 250 I 0.250 lL 0.026 SEATING 

0:350 I------~:300 ----i 0.350 0.040 PLANE 

PIN 1 1.0. 

0.590 
0.620 

24 Lead Rectangular Cerpack K73 

(MIL-M-38510 F-8 CONFIG 1) 

.__--------------. ------.i. 

0.045 
0.055 

0.004 

~==]::=======IL-_~0.009 
~:~jO I I 1:2= 

T I I II L 0.026 SEATING 
~:;~~ I------ ~:!g~ ----i ~:;~~ 0.040 PLANE 



28 Lead Rectangular Cerpack K74 

(MIL-M-38510 f-ll CONflG 1) 

PIN 1 10 

~- i 
'L L 

0.005J 
0.015 

-~ 0.005 MIN. 

L 

L 

L 

.740 I o 
M AX. L 

I 

I 

-

-

-

, 

----

--~ 

,1.. 
,L 
, 
, 
, 

--;r 

0.045 
0.055 

0.015 
0.022 

0.045 MAX. 

0.003 

0.~04~5~==f======t-- £ 0.009 

O'rj' :=2= 
0250 I 0340 lolL 0.026 SEATING 

0
'.370 1----=-----.1 .250 0.380 0.370 0.040 PLANE 

15-22 



~~======================================~p~a~Ck~a~g~e~D~i~a~gr~a~m~s 
196 Lead Quad Flatpack Package K196 

o____------- 1.475 S-'-Q. _______ -I 

;;, ;~~m~~~~~~ij~~~ij~ijijijij I I 

TOP VIEW 

SIDE VIEW 

15-23 

0.025 t.4IN. 

LEAD FORM DETAIL 

0.0045 

L 
f E3 

DATUt.4 
PLANE 



~ Package Diagra! ~~~~u~================================================================~~ 
18 Pin Rectangular Leadless Chip Carrier LSO 

(MIL-M-385l0 C-l0A) 

fl 

TOP n 
0.417 

0.433 

c=,~Jl 
0.300 

0.008R 
18 PLCS 

DIMENSIONS IN INCHES 
MIN. 

MAX. 

- 0.075 
I 0.060 

SIDE 

~ \.- 0.050 
0.066 

22 Pin Rectangular Leadless Chip Carrier LS2 

0_045 

0_055 ,--~3---

TOP 

--I::::£--<l 

-.l 0.022 

to.028 

DIMENSIONS IN INCHES 

MIN. 
MAX. 

-I 

I-- 0.060 
I 0.075 

SIDE 

\.- 0.050 
0.063 

15-24 

20 Pin Rectangular Leadless Chip Carrier LSI 
(MIL-M-385l0C-13) 

BOTTOM 

TOP 

It. 

I 0.045 

~0.055 r 16PLCS 

--t---It. 

n 
0.420 

0.435 

c,.wjl 
0.300 ~ 

DIMENSIONS IN INCHE~ II 

MIN. I 

MAX. 

SIDE 

I .... 0.050 
0.066 

24 Pin Rectangular Leadless Chip Carrier LS3 

TOP 

DIMENSIONS IN INCHES 

MIN. 

0.020 
0.030 

0.008 R 
24 PLACES 

n 
0.392 
0.408 

MAX. 

I- 0.062 
I 0.078 

SIDE 

t=~jJ 
0.308 

0.050 
0.066 



:L~ Package Diagrams 
~~~~================================================================ 

28 Pin Rectangular Leadless Chip Carrier LS4 

(MIL-M-38510 C-llA) 

0.045 
0.055.-----!E1--

TOP 

DIMENSIONS IN INCHES 

MIN. 
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) 

0.045 + 
0.055 .... ~3---

TOP 

0.045 
0.055 

DIMENSIONS IN INCHES 

MIN. 
MAX. 

'- 0.060 
I 0.075 

SIDE 

~0.054 
0.066 

15-25 

32 Pin Rectangular Leadless Chip Carrier LSS 
(MIL-M-38510 C-12) 

,..-------

---BE- ct. 

..l. 0.022 

til.02ii 

DIMENSIONS IN INCHES 

MIN. 
MAX. 

,-0.06-4 
I 0.090 

TOP n SIDE 

0.0-45 

0.055 t 

TOP 

0.5-40 
0.560 

~J 
0.-4-42 
0.-458 

24 Pin Square Leadless Chip Carrier L63 

..l.0.015 

,0.025 

0.008 R. 
2-4 PLACES 

of] 
~J 

0.-410 

\.- 0.050 
0.080 

,-0.060 
I 0.100 

SIDE 

I.-0.050 
0.088 



~ crmss Package Diagram· 
WnICONDucrOR ==============================================================~I 

0.045 

0.045 

28 Pin Square Leadless Chip Carrier L64 

(MIL-M-38510 C-4) 

0.055 -r-~~-- --~<t. 

DIMENSIONS IN INCHES 

MIN. 
MAX. 

TOP 

-1 0.022 
t 0.028 

D LL 
I~ 0.458 

~~~u 
0.458 

i- 0.064 
I 0.078 

SIDE 

I 0.045 
1--0.066 

44 Pin Square Leadless Chip Carrier L67 

(MIL-M-38510 C-5) 

1

_ 0.045 

0.055 
,-~~~~~~~~~~~~ 

DIMENSIONS IN INCHES 

MIN. 
MAX. 

0.055 .----E:J----- + <t. 

-*- 0.022 

to.028 

TOP n 
0.640 

1_----- 0.640 _____ .j 
0.660 

15-26 

1 

-I 

r O
•
064 

0.100 

SIDE 

~0.054 
0.088 



~,l~ Package Diagrams 
~~~~u~================================================================== 

IN NO.1 
INDEX--"""; 

48 Pin Square Leadless Chip Carrier L68 

I 

I ---j----

i 

...J0'066~ f" :::~ 

0.0075 R REF". 
(3 CORNERS) 

I 

n 
0.740 
0.761 

l 

15-27 

52 Pin Square Leadless Chip Carrier L69 

I 

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

I 

I 

BOTTOM 

0.740 
lo.086 ~ 0.761 0.100 

0.072 ____ 1 

0.088 I 

I 

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

I 

I 

TOP SIDE 



1III 

~ Package Diagraml 
~~~U~R================================================================~. 

68 Pin Square Leadless Chip Carrier L81 
(tolIL-tol-38510 C-7) 

0.045 
0.055,......-EJ-------

TOP 

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

OltolENSIONS IN INCHES 

toliN. 
tolAX. 

16 Lead (300 MIL) Molded DIP PI 18 Lead (300 MIL) Molded DIP P3 

O.
140rt 
""1= 

0.125 I 
0.200 --l ~ 

0.090 
0.110 

SEATING PLANE 

15-28 

0.240 
0.270 

-- ~ 

DIMENSIONS IN INCHES 
MIN. 
MAx. [

_-::d~~PINl 

~ . I.- SEATING PLANE 

wg
~':~~~ ~::!~ 

~ r~ ::n:n:rmj 
0.190 t --WI ¥ V ¥-

~::: i i J ~ ~0:;: 
---I I-- 0.055 0.016 

0.090 0.065 0.020 
0.110 

r- 0.280 ---j 
Ie 0.325 ~I 

1S3~ +~ ~~ 
~0.310 I 

0.385 --l 



iJ1 Package Diagrams 
~NDucrOR ===================================================================== 

20 Lead (300 MIL) Molded DIP PS 

/PINI 

00-' DIMENSIONS IN INCHES 
~ MIN. 

i ~ ~ ~ .'" --I . ~'j" r, ::::~':' 
~ ~:£'" d i ~::~ 
'~~~~~ 
:t~ ~ :::~b.~ L:~-.J 

0.110 

22 Lead (300 MIL) Molded DIP P9 

I :::::::::~t 
0.065 

-i t-
0.090 
0.110 

OIWENSIONS IN INCHES 

WIN. 
WAX. 

o 
150 

15-29 

22 Lead (400 MIL) Molded DIP P7 
PIN 1 

C-- DIMENSIONS IN INCHES 
MIN. 

•• ~ MAX 

~::~~=~ . 
];1 1 J ill II l.: 1:~~, ~w 
0.200 I I I-- --II-- ~ 0485 ---I 

--l I.-- 0.055 0.015 . 
0.090 0.065 0.020 
0.110 

24 Lead (600 MIL) Molded DIP PH 
PIN 1 

DIMENSIONS IN INCHES 
MIN. 
MAx. 

• 



dl 

~ Package Diagr 
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24 Lead (300 MIL) Molded DIP PI3/PI3A 

/"Nl 

OO
~ DIMENSIONS IN INCHES 

T MIN. 
~ MAx. 
0.270 

---*-

'" . NOTE A 0.120 r,0.325J 

NOTEB-./. fijSEATING PLANE 
0.280 

0"80"T~l:' ~~ m 0.190 JJd --.U 
~:~: ~ [0.015 ~:~ ~ ~ 
T O .. 055Cj~ 0.080 I I 0.065 I--0.310--1 

0.090 0.015 0.385 
0.110 0.020 

NOTE A: P13 = ~:: 

Pl3A = ~::: 

NOTE B: P13 = ::: 

Pl3A- ::: 

40 Lead (600 MIL) Molded DIP P17 

/PINl 

001 DIMENSIONS IN INCHES 
MIN. 
MAX. 

0.530 

~_~II ~rJo'550 SEATING PLANE 

0.085 I-- 0.570 

r-~---j 0.140 r,=D.625=J 
:: ~J'O~~ j:£: t~ ~l , ~ ~ 1 ~ l~- 0.015 0.012 

T ~ l- ~~,~.060 l-~-J 
~:~ %::: ii:ii2ii 0.685 

15-30 

28 Lead (600 MIL) Molded DIP PIS 

0.090 
ii:1iO 

PIN 1 

DIMENSIONS IN INCHES 
MIN. 
MAX. 

28 Lead (300 MIL) Molded DIP P21 

Do/PIN 1 DIMENSIONS IN INCHES 

-----r MIN. 
0.250 MAX. 
0.270 

----1 
0.030 -./ ~SEATING PLANE 

I' ,,,, MOO 'I "" r.:~~ 
::L~~'~~ L I ~ ~ ~ l-a ~ .~.=-u--~ ~" 
T: 0.090 JLo.o,:060 ~~:~~~ 

0.110 0.055 0.020 

0.065 



~ Package Diagrams 
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48 Lead (600 MIL) Molded DIP P25 

I 

0.065 I 
0.085 -I 

PIN#1 

2.440 0.170 

DI~ENSIONS IN INCHES 

~IN. 
MAX. 

SEATING PLANE 

}~ 11 

1.210 
~ -

I ~ 1~1~ 0'570~ 0.625 

~= I 
1.125 ~ t 1.200 0.Q15 

Ci ~ j~ 0.060 

0.090 0.045 0.015 
0.110 0.055 0.020 

64 Lead (900 MIL) Molded DIP P29 

o 
0.055 I 
0.100 -I 

I
, 3.160 ----------+1 

3.240 

0.225 o.roffl/wW 
_+_ ~"~~_~~~~~~.~.~L~ 

0.120 
0.160 

-t ~ ~ 
0.090 
0.110 

0.055 
0.065 

15-31 

0.015 
0.020 

PIN#1 

0.165 
0.210 

DIMENSIONS IN INCHES 

MIN. 
MAX. 

SEATING PLANE 

I 
0.880 -----J 

' 0.920 ----, I 

I~~,~ 
+-~~~\-
I 1.010 I 

' 1.062 • 



~ Package Diagra } ~~~U~==============================================================~~ 
32 Pin Windowed Rectangular Leadless Chip Carrier Q55 20 Pin Windowed Square Leadless Chip Carrier Q61 

[

PIN #1 __ 0.045 

.-...." ....... ..",.I""IU~I 0.055 

DIMENSIONS IN INCHE~ 

0.045 

DIMENSIONS IN INCHES 

MIN. 
MAX. 

0.045 + 
0.055 --r--'!'F=J---

0.055 -.---£:t---- ---E3Ii- It ---1 0.022 
t 0.028 

TOP 

-.1. 0•022 
,0.028 

0.008R 
32 PLACES 1--0.084 

I 0.110 

SIDE 

TOP fI ~ 0.342 
~ 0.358 n @ g:~:g 

~J 
t~~U 

0.458 
I 0.050 
1- 0•080 

0.358 

28 Pin Windowed Leadless Chip Carrier Q64 

0.045 
0.055 ....--:E:lf---- ----E3~<t. 

DIMENSIONS IN INCHES 

MIN. 
MAX. 

-.1. 0.022 
, 0.028 

- n 
0.442 

WINDOW 0.458 

0.190 DIA LJ 0.300 

1""-"- 0.442 i I-- 0.458 ---l 

15-32 

I- 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 



,~ Package Diagrams 
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1010 
0.990 

- 10.100~P 

L 000000000 
K 00000000000 
J 00 I 00 
H 00 00 
G 00 00 
F 00- *' -00 
E 00 INDEX 00 
D 00 0.070 1 TYP 00 
C 001 DIA 00 
B 00000000000 
A 000000000 

/''''1...-....;;;;....;;;",------~~ 
2 3 4 5 6 7 8 9 1011 

A 1 BOnOM VIEW 

I' 0.397 'I 0.413 

68 Pin Windowed PGA Ceramic R68 

~~~ 1.088 

0.605 

@ 

TOP VIEW 

0.350 DIA 
WINDOW 

" A1 

16 Lead Molded SOIC S1 

PIN 1 

0.105 

DIMENSIONS IN INCHES 

MIN. 
MAX. 

LEAD COPLANIARITY 0.004 MAX. 

SEATING PLANE 

0.060 
0.040 

450 CHAMF 
PIN#l 1.0. 

~~2 
~~ 

I I II f 0.003 -I I- - - 0.012 
0.047 
0.053 

0.013 
0.019 

0.015 J .r:::~ 
0.050 

0.393 

0.420 

15-33 
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18 Lead Molded SOIC S3 

PIN 1 

1 
I
' 0.447 I 

0.463 

~Ol2 

~I Il- JL 
0.013 
0.019 

0.105 

U 

0.003 
0.012 

DIMENSIONS IN INCHES 

MIN. 
MAX. 

LEAD COPLANIARITY 0.004 MAX. 

SEATING PLANE 

450 CHAMf 
PIN#l 1.0. 

0"'5 J .P::~; 
0.050 

0.393 

0.420 

20 Lead Molded SOIC S5 

PIN 1 

1 
I
' . 0.497 'I 

0.513 

~o.ot 

~I Il- JL 
0.047 
0.053 

0.013 
0.019 

0.105 

U 

0.003 
0.012 

15-34 

DIMENSIONS IN INCHES 

MIN. 
MAX. 

LEAD COPLANIARITY 0.004 MAX. 

SEATING PLANE 

0.393 

0.420 
=1

~0.007 
0.015 Q.013 
0.050 



~ Package Diagrams 
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24 Lead Molded SOIC S13 

PIN 1 

'L 
I' 0.597 I 0.615 

~oot 0.105 

~! 
0.003 I I IL t -l I- - 0.012 

0.047 
0.053 

DIMENSIONS IN INCHES 

MIN. 
MAX. 

LEAD COPLANIARITY 0.004 MAX. 

SEATING PLANE 

45° CHAMF 
PIN#l 1.0. 

0.015 J f1\::; 
0.050 

0.393 

0.420 

28 Lead Molded SOIC S21 

PIN 1 

I' 0.697 'I 0.713 

~"~2 0.105 

~! 
0.003 I I IL t --1 I- - 0.012 

0.047 
0.053 

0.013 
Q.019 

15-35 

DIMENSIONS IN INCHES 

MIN. 
MAX. 

LEAD COPLANIARITY 0.004 MAX. 

SEATING PLANE 

45° CHAMF 
PIN#ll.D. 

0.015 J . P ::::; 
0.050 

0.393 

0.420 



~ CfI'flPSl Package Diagra : ~~~~~=======================================================~I 
24 Lead Windowed Cerpack T73 

~ 
\:J 

* 0.004 

0.080 I I £ 0.008 
0.100': : I~ Tj 0.260 I 0.360 I 0.260 ; L 0.026 SEATING 

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

28 Lead Windowed Cerpack T74 

14-------- 0740 
MAX. 

0.005 

- - _0.0~5 ---: f r- PI" 1 1.0. 

I 

- .. -
_0.295_ 

0.305 

I I 

I I 
~--.!t 

15-36 

0.050 

1t-°.003 
I 0.009 

----r 
0.250 

1
0 

0.340 
0.380 

J 

J ~ ~ 0.026 SEATING PLANE 
0.040 

0.070 
0.100 



~~ Package Diagrams 
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20 Lead Molded SOJ V5 

0.040 

0.330 
0.350 

! 

0.050 

0.031R 
0.042 . 

24 Lead Molded SOJ V13 

0.040 

0.330 
0.350 

! 

0.050 

15-37 

0.031 R 
0.042 . 

----
O.Oll X 45011-0.016 

0.262 
0.272 



~ Package Diagr } ~~~~===========================================================~~ 
28 Lead Molded SOJ V21 

0.040 

0.291 
0.300 

0.050 

~ t:;:;:::;:;:::; J 
0.330 
0.350 

! 0.031 R 
0.042 . 

0.011 X 450 1\ 0.016 - -
/'----, , 

I 
f 

I 
\ 
\ 

" 
'-

0.262 
0.272 

20 Lead (300 MIL) Windowed Cerdip W6 

0.015 -.I 
0.035 

r'----0.930 -----I 
0.970 

g:i~~~ 
0.125 
0.200 

I 

-.J ~ 
b.090 
0.110 

0.050 
0.065 

0.015 
0.020 

15-38 

PIN 1 

DIMENSIONS IN INCHES 

MIN. 
MAX. 

SEATING PLANE 

r- 0.290 ---J 
I r:: 0.320 :::J I 

lo.!o.' . ~,~o 
0.012 '1 

I-- 0.330 ---I 
0.390 



~ cw= =======================================P=8=ck=a:::g:::e=D=i=a=gr=8=m=S .... r~CONDUcrOR 

0.253 
0.275 

g:~;;~ 
0.125 
0.200 

0.125 
0.155 

0.090 
0.110 

24 Lead (600 MIL) Windowed Cerdip W12 

0.065 --I I 
0.085 I--

0.0ld~ g:~;;O 
0.020 

DIMENSIONS IN INCHES 

MIN. 
MAX. 

SEATING PLANE 

24 Lead (300 MIL) Windowed Cerdip W14 

0.065 I 
0.095 --

DIMENSIONS IN INCHES 

MIN. 
MAX. 

SEATING PLANE 

o 
15° 

1- 0
.
290

-, 
1 C 0.320 ::::11 

lO'~09 I ~,g0 
0.012 '1 

1--0.330~ 
0.390 

15-39 
• 



~ CYPRFSS Package Diagram 
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28 Lead (600 MIL) Windowed Cerdip W16 

DIMENSIONS IN INCHES 

MIN. 
MAX. 

0.065 __ I 
0.095 - SEATING PLANE 

r.~----_1.450 ----+-I 
1.490 

~:i~~~ 
0.125 
0.200 

0.090 
0.110 

40 Lead (600 MIL) Windowed Cerdip W18 

I.~---------- 2.070 ----------+1'1 2.030 

-1 
0.590 
0.510 

o 
150 

~~~~J 
-.\ I- 0.005 MIN 

t 
0.220 1:;::;:;i=r;;::::r:;::::r:;::;:;:::r;:::r:;::::;:;::;::;:::;;:;=;::;:::;::;:::;:::;=;:r::;:;::::;::;::::;::;:::;:::;::::;:;:::;:1 
O.laO 1 

SEAliNG + ~ 
PLANE 0.145 ~ --t-

0.125 0.035 

D 1-0.100 0.065 0.020 II 0.015 
esc 0.050 0.016 -11-

15-40 

I' ~=1l 
H~om2:: ~ ~ + 0.008 ~I\\-
\1.'--- g::: ---__ .1 



~~==========================================~p~a~C~k~a~g~e~])~ia~gr~a~Dl~S 

0.125 
0.155 

0.090 
0.110 

32 Lead (600 MIL) Windowed Cerdip W20 

0.045 
0.065 

0.045 0.015 
0.065 0.020 

GLASS LENS 

PIN 1 

0.015 
0.020 

15-41 

DIMENSIONS IN INCHES 

MIN. 
MAX. 

SEATING PLANE 

I 0.630 I I--- 0.690 --~. 

DIMENSIONS IN INCHES 

MIN. 
MAX. 

SEATING PLANE 

r--- 0
.
290 --j 

1 r::: 0.320 ::::11 

JL~091~,~o 
0.012 '1 

l-- 0.330 --I 
0.390 

&I 



~ Package Diagrams 
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Typical Marking for DIP Packages (P and D Type) 

PLACE OF MFG. 
"USA" 

DATE CODE: SHIP CODE: ASSEMBLY CODE: ----------------------
XXYY IDENTIFIES SPECIFIC SHIPMENT IDENTIFIES THE SPECIFIC ASSEMBLY 

XX = YEAR LOTS TO CUSTOMERS. LOT THE PRODUCT CAME FROM. 
YY=WORK WEEK 

WEEK PARTS WERE MARKED (FOR PLASTIC) 
WEEK PARTS WERE SEALED (FOR HERMETIC) 

15-42 

0047-1 



i~PRESS 
.nMICONDUcrOR 

Package Diagrams for Modules 

40 Pin DIP Module HDOI 

g~~ 1 + Inll .. ,llnlllnllnl 

0.040 
0.065 

0.100 
TYP 

0.015 
0.021 

0.050 
TYP 

40 Pin Ceramic DIP Module HD02 

, _ 2180 _, 
2.220 

TDDDD 
10000 

0.005 
0.100 

0.100 0.015 
TYP 0.021 

0.050 
TYP 

15-43 

Package Diagrams 

DIMENSIONS IN INCHES 

MIN. 
MAX. 

T 
0.890 
0.910 

--+-1 
0.009 
0.013 

DIMENSIONS IN INCHES 

MIN. 
MAX. 



~PFRSS _~ICONDUcrOR 
Package Diagra 

40 Pin DIP Module HD03 

I- ~ -I 

II~ Q 1~~li: 
r- t 

• 

T 
0.590 
0.610 

1 
gffJ:] 

gE~~~~ h 
0.100 0.015 0.050 
TYP 0.021 TYP 

32 Pin DIP Module HD04 

g~ ~~rl~ 
0.100 0.015 
TYP 0.021 

0.050 
TYP 

15-44 

0.009 
1>.013 

r- t 
• 0.009 

0.013 

DIMENSIONS IN INCHES 

MIN. 

T 
0.590 
0.610 

1 

MAX. 

DIMENSIONS IN INCHES 

MIN. 
MAX. 



I'''~PRESS 
_nEMICONDUcrOR 

48 Pin Ceramic DIP Module HDOS 

I- ~ III 

TOODD 
0.880 II] II] II] II] II] II] II] II] 

lODDD 
0.240 
0.300 

0.100 
TYP 

0.015 
0.025 

0.035 
0.060 

60 Pin Ceramic DIP Module HD06 

,- ~ III 

[I D~D~IJ~IJ~ 1 

0.035 
0.060 

0.015 
0.021 

15-45 

0.100 
TYP 

Package Diagrams 

T 
0.890 
0.920 

--r-l 
0.007 
0.013 

DIMENSIONS IN INCHES 

MIN. 
MAX. 

T 
0.590 
o::6fO 

'----+-f 1 , 
0.007 
0.013 

DIMENSIONS IN INCHES 

MIN. 
MAX. 



•~PRKSS WAICONDUcrOR 

0.190 

1o.225! 
-.-
0.342 
0.358 
--I-

0.009 
0.013 

0.090 
0.110 

36 Pin Vertical DIP Module HVOI 

.1.Zru2 14------- 1.820 ------~ 

~~~~ 
0.100 0.015 
TYP 0.021 

0.050 
TYP 

88 Pin Vertical DIP Module HV02 

Package DiagraJ1 

DIMENSIONS IN INCHES 

MIN. 
MAX. 

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

0.009 
0.013 

DO 

J~ 
0.090 
0.110 

DO DO 

36 Pin Flat SIP Module PFOI 

TOP VIEW 

.~1~~ 
~h ~~ ~h 

0.100 0.040 0.018 
TYP 0.075 0.026 

15-46 

DO f 

0.050 
TYP 

0.007 
0.013 

DIMENSIONS IN INCHES 

MIN. 
MAX. 

DIMENSIONS IN INCHES 

MIN. 
MAX. 



'~PRESS 
,rlnFlvlICONDUcrOR 

Package Diagrams 

L 
r-
.025 
.055 

J:lh 
0.175 

0.100 
TYP. 

36 Pin SIP Module PSOI 

TOP VIEW 

4760 
4.780 

0.040 
0.075 

0.018 
0.026 

40 Pin Plastic SIP Module PS02 

0.040 
TYP 

1 j..--0.300 
I MAX 

0.007 
0.013 

DIMENSIONS IN INCHES 

MIN. 
MAX. 

I_ 4.005 ------------Il0l .. 1 --l~~1..... 
4.035 I r 

Do DoDoDo *~~I 
I ! 0.125 0.007 

30 Pin Plastic SIP PS03 

J 0.175 0.013 

DIMENSIONS IN INCHES 

MIN. 
MAX. 

I
_ 3.625 "I --l ~~ I..... 

3.645 I r 

D~DDD~D * ~~I 
~t~==1:1 =.! ! 0.125 

0.025 .==c 0.175 
0.055 

15-47 

DIMENSIONS IN INCHES 

MIN. 
MAX. 



~PRESS 
WnMICONDUCTOR 

64 Pin Plastic ZIP Module PZOI 

(Bottom View) 

60 Pin Plastic ZIP Module PZ02 

~ ___________________________ 3.100----------------------~·1 
3.200 

~~ g:g~~ 1 ~CW~O 
, "nnan"nnna,""""""""""""""""," 
!D D D D D D D D D D D D D D D D· D D D D D D D D D D D D D D 

Pin 1 
(Bottom View) 

15-48 

Package Diagra 

DIMENSIONS IN INCHI 

MIN. 
MAX. 

0.100 
TYP 

DIMENSIONS IN INCHES 

MIN. 
MAX. 



:~ Sales Representatives and Distribution 
~~~ucr~================================================================== 
)irect Sales Offices 
~alifornia 
Cypress Semiconductor 
Corporate Headquarters 
3901 N. First Street 
San Jose, CA 95134 
(408) 943-2600 
Telex: 821032 CYPRESS SNJ UD 
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) 468-8474 

Cypress Semiconductor 
804 E. Church Street 
Orlando, FL 32801 
(407) 422-1890 
(407) 841-9927 

Illinois 
Cypress Semiconductor 
1530 E. Dundee Rd., Ste. 190 
Palatine, IL 60067 
(312) 934-3144 
FAX: (312) 934-7364 

Maryland 
Cypress Semiconductor 
5457 Twin Knolls Rd., Ste. 201 
Columbia, MD 21045 
(301) 740-2087 
FAX: (301) 992-5887 

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 
244 Hooker Ave., Ste. B 
Poughkeepsie, NY 12603 
(914) 485-6375 
FAX: (914) 485-7103 

For the New York Metro 
area, call: 
Cypress Semiconductor 
(215) 639-6663 

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. 217 
Portland, OR 97223 
(503) 684-1112 
FAX: (503) 684-1113 

Pennsylvania 
Cypress Semiconductor 
2 Neshaminy Interplex, Ste. 203 
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 

Cypress Semiconductor 
Twelve Greenway Plaza 
Suite 100 
Houston, TX 77046 
(713) 621-8791 
(713) 621-8793 

Cypress Semiconductor International 
51 Rue du Moulin a Papier, Bte 11 
1160 Brussels, Belgium 
Tel: (32) 02 672 2220 
Telex: 64677 CYPINT B 
FAX: (32) 02 6600366 

France 
Cypress Semiconductor France 
Bureaux de Sevres 
72-78 Grande Rue 
F-9231O Sevres 
Tel: (33) 1 453 410 10 
Telex: 631606 
FAX: (33) 1 453 401 09 

Germany 
Cypress Semiconductor GmbH 
Hohenlinder Str. 6 
D-8016 Feldkirchen 
Tel: (49) 089 903 10 71 
FAX: (49) 089 903 8427 

Japan 
Cypress 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: 15560 TFCS 
FAX: (46) 8 792-1560 

United Kingdom 
Cypress Semiconductor U.K. 
Business & Technology Centre 
Bessemer Drive, Stevenage 
Hertfordshire, SG 1 2DX 
Tel: (44) 0438 310 118 
Telex: 946240 



~ Sales Representatives and DistributiOl 
~~~UcrOR=============================================================== 
North American Sales Representatives 
Alabama 

CSR Electronics 
303 Williams Ave., Ste. 931 
Huntsville, AL 35801 
(205) 533-2444 
FAX: 205-536-4031 

Arizona 
Thorn Luke Sales, Inc. 
2940 North 67th Place # H 
Scottsdale, AZ 85251 
(602) 941-1901 
FAX: (602) 941-4127 

California 
Cypress Semiconductor 
Corporate Headquarters 
3901 N. First Street 
San Jose, CA 95134 
(408) 943-2600 
Telex: 821032 CYPRESS SNJ UD 
TWX: 9109970753 
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 

Taarcom 
451 N. Bailey Avenue 
Mountain View, CA 94043 
(415) 960-1550 

Canada 
E.S.P. 
447 McLeod St. Unit 3 
Ottawa, Ontario K1R 5P5 
(613) 236-1221 
FAX: (613) 236-7119 

E.S.P. 
5200 Dixie Road, Ste. 201 
Mississauga, Ontario L4W 1E4 
(416) 626-8221 
FAX: (416) 238-3277 

E.S.P. 
116 McKee St. 
Chateauguay, Quebec J6J 3N2 
(514) 691-8129 
FAX: (514) 691-2726 

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

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

Delaware 
*L. D. Lowery 
2801 West Chester Pike 
Broomall, P A 19008 
(215) 356-5300 
FAX: (215) 356-8710 

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

Cypress Semiconductor 
804 E. Church Street 
Orlando, FL 32801 
(407) 422-1890 
(407) 841-9927 

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 
FAX: (305) 726-4139 

CM Marketing 
804 E. Church Street 
Orlando, FL 32801 
(407) 841-9924 
FAX: (407) 841-9927 

Georgia 
CSR Electronics 
1651 Mt. Vernon Rd., Ste. 200 
Atlanta, GA 30338 
(404) 396-3720 
FAX: (404) 394-8387 

*This office is a duplicate of the listing that appears under its state of residence. 

Illinois 
Cypress Semiconductor 
1530 E. Dundee Rd., Ste. 190 
Palatine, IL 60067 
(312) 934-3144 
FAX: (312) 934-7364 

Micro Sales Inc. 
54 West Seegers Road 
Arlington Hts., IL 60005 
(312) 956-1000 
Telex: 510 6000756 
FAX: (312) 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 46804-6800 
(219) 432-5553 
FAX: (219) 432-5555 

Iowa 
Midwest Tech. Sales 
2510 White Eagle Trail S.E. 
Cedar Rapids, IA 52403 
(319) 365-4011 
FAX: (319) 362-9832 

Kansas 
Midwest Tech. Sales 
21901 Lavista 
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 

Maryland 
Cypress Semiconductor 
5457 Twin Knolls Rd., Ste. 201 
Columbia, MD 21045 
(301) 740-2087 
FAX: (301) 992-5887 
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'lorth American Sales Representatives (Continued) 

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

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

. \1innesota 
Cypress Semiconductor 
14525 Hwy. 7, Ste. 115 
Minnetonka, MN 55345 
(612) 935-7747 
FAX: (612) 935-6982 

Missouri 
Midwest Tech. Sales 
1314 Robertridge 
St. Charles, MO 63303 
(314) 441-1012 
FAX: (314) 447-3657 

Midwest Tech. Sales 
4637 Chippewa Way 
St. Charles, MO 63303 
(314) 441-1012 
FAX: (314) 447-3657 

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

*L. D. Lowery Inc. 
2801 West Chester Pike 
Broomall, P A 19008 
(215) 356-5300 
FAX: (215) 356-8710 

New Mexico 
Quatra Associates 
9704 Admiral Dewey N.E. 
Albuquerque, NM 87111 
(505) 821-1455 

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

For the New York Metro 
area, call: 
Cypress Semiconductor 
(215) 639-6663 

New York 
HLM 
64 Mariners Lane 
Northport, NY 11768 
(516) 757-1606 

Reagan/Compar 
3449 St. Paul Blvd. 
Rochester, NY 14617 
(716) 338-3198 

Reagan/Compar 
41 Woodberry Road 
New Hartford, NY 13413 
(315) 732-3775 

Reagan/Compar . 
42 Winding Brook Dnve 
Fairport, NY 14450 
(716) 271-2230 

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

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

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

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

Oregon 
Cypress Semiconductor 
6950 S.W. Hampton St., Ste. 217 
Portland, OR 97223 
(503) 684-1112 
FAX: (503) 684-1113 

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

'"This office is a. duplicate of the listing that appears under its state of residence. 

Pennsylvania 
Cypress Semiconductor 
2 Neshaminy Interplex, Ste. 203 
Trevose, P A 19047 
(215) 639-6663 
FAX: (215) 639-9024 

K W Electronic Sales, Inc. 
4485 William Flynn Highway 
Allison Park, P A 1510 1 
(412) 487-4300 
TWX: 62926873 
FAX: (412) 487-4841 

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

South Carolina 
*Cypress Semiconductor 
5457 Twin Knolls Rd., Ste. 201 
Columbia, MD 21045 
(301) 740-2087 
FAX: (301) 992-5887 

Tennessee 
CSR Electronics 
4314 Woodlawn Pike 
Knoxville, TN 37920 
(615) 577-1317 
FAX: (615) 577-1306 

Texas 
Cypress Semiconductor 
333 W. Campbell Rd # 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 

Cypress Semiconductor 
Twelve Greenway Plaza 
Suite 100 
Houston, TX 77046 
(713) 621-8791 
(713) 621-8793 

Southern States Marketing 
1143 Rockingham, Ste. 106 
Richardson, TX 75080 
(214) 238-7500 
FAX: (214) 231-7662 

Southern States Marketing 
400 E. Anderson Lane, Ste. 111 
Austin, TX 78752 
(512) 835-5822 
FAX: (512) 835-1404 
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North American Sales Representatives (Continued) 

Utah 
Sierra Technical Sales 
4700 South 900 East 3-150 
Salt Lake City, UT 84117 
(801) 566-9719 

Virginia 
*Cypress Semiconductor 
5457 Twin Knolls Rd., Ste. 201 
Columbia, MD 21045 
(301) 740-2087 
FAX: (301) 992-5887 

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

Washington, D.C. 
*Cypress Semiconductor 
5457 Twin Knolls Rd., Ste. 201 
Columbia, MD 21045 
(301) 740-2087 
FAX: (301) 992-5887 

*This office is a duplicate of the listing that appears under its state of residence. 

Wisconsin 
Micro Sales Inc. 
N. 81 W. 12920 Leon Rd., Ste. 115 
Menomonee Falls, WI 53051 
(414) 251-0151 
FAX: (414) 251-4720 
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,nternational Sales Representatives 
!ypress Semiconductor International 
51 Rue du Moulin a Papier, Bte 11 
1160 Brussels, Belgium 
Tel: (32) 2 672 2220 
Telex: 64677 CYPINT B 
FAX: (32) 2 6600366 

lustria 
Hitronik Vertriebs GmBH 
St. Veitgasse 51 
A-1130 Wien, Austria 
Tel: (43) 02 22 824199 
Telex: 133 404 HIT A 
FAX: (43) 02 22 826 440 

lelgium 
Cypress Semiconductor 
51 Rue du Moulin a Papier, Bte 11 
1160 Brussels, Belgium 
Tel: (32) 02-672-2220 
Telex: 64677 CYPINT B 
FAX: (32) 02 660-0366 

)enmark 
A/S Nordisk Electronik 
Transformervej 17 
DK-2730 Herlev 
Tel: (45) 02 842000 
Telex: 35200 NORDEL DK 
FAX: (45) 02 921552 

8'inland 
OY Fintronic AB 
Melkonkatu 24 A 
SF-00210 Helsinki 
Tel: (358) 0-6926022 
Telex: 124224 FTRON SF 
FAX: (358) 0-674886 

France 
Cypress Semiconductor France 
Bureaux de Sevres 
72 78 Grande Rue 
F-9231O Sevres 
Tel. (33) 1 453 410 10 
Telex: 631606 
FAX: (33) 1 453 401 09 

Newtek 
8 Rue de L'Esterel, Silic 583 
F-94663 Rungis Cedex 
Tel: (33) 1 4687 2200 
Telex: 263046 F 
FAX: (33) 01 4687 8049 

Germany 
Cypress Semiconductor GmbH 
Hohenlindner Str. 6 
D-8016 Feldkirchen 
Tel. (49) 089 903 10 71 
FAX: (49) 089 903 8427 

Germany 
API Electronik GmbH 
Lorenz-Braren-Str 32 
D-8062 Markt, Indersdorf 
Tel: (49) 8136 5978 
Telex: 527 0505 
FAX: (49) 8136 7398 

Astek GmbH 
Gottlieb-Daimler-Str. 7 
D-2358 Kaltenkirchen 
Tel: (49) 4191 8711 
Telex: 2180120 ASK D 
FAX: (49) 4191 8249 

Metronik GmbH 
Leonhardsweg 2, Postfach 1328 
D-8025 Unterhaching b. Munich 
Tel: (49) 89-611080 
Telex: 17 897434 METRO D 
FAX: (49) 89 611 6468 

Metronik GmbH 
Laufamholzstra/3e 118 
D-85oo Niimberg 
Tel: (49) 9 11 59 00 61 
Telex: 6 26 205 

Metronik GmbH 
Lowenstra/3e 37 
D-7ooo Stuttgart 70 
Tel: (49) 7 11 76 40 33 
Telex: 7255 228 
FAX: (49) 0711 765 5181 

Metronik GmbH 
Siemensstra/3e 4-6 
D-6805 Heddesheim 
Tel: (49) 62 03 47 01 
Telex: 4 65 035 

Metronik GmbH 
Semerteichstra/3e 92 
D-46oo Dortmund 30 
Tel: (49) 2 31 42 30 37 
Telex: 8 227 082 
FAX: (49) 02 31-41 8232 

Metronik GmbH 
Buckhomer Moor 81 
D-2ooo Norderstedt bei Hamburg 
Tel: (49) 040 522 8091 
Telex: 2 162488 
FAX: (49) 040 522 8093 

Hong Kong 
Tekcomp Electronics 
1603 Bank Centre 
636 Nathan Road 
Kowloon, Hong Kong 
Tel: (852) 3 710 9220 
Telex: 38513 TEKHL 
FAX: (852) 3 710 9220 

Israel 
Talviton Electronics 
PO 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. 
134, Via C. Colombo 
1-00147 Roma 
Tel: (39) 6 517 981 
Telex: 611517 Cramer I 
FAX: (39) 6 514 0722 

Dott.lng. Giuseppe De Mico s.p.a. 
V. Le Vittorio Veneto, 8 
1-20060 Cassina d'Pecchi 
Milano 
Tel: (39) 2 95 20 551 
Telex: 330869 DEMICO I 
FAX: (39) 2 952 2227 

Japan 
Cypress 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 

Tomen Electronics Corp. 
2-1-1 Uchisaiwai-Cho, Chiyoda-Ku 
Tokyo, Japan 100 
Tel: (81) 3 506 3670 
Telex: 23548 TMELCA 
FAX: (81) 3 506 3497 

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

Korea 
Hanaro Corporation 
Room 705, Hanam Bldg. 
44-27, Yoido-Dong Yongdungpo-ku, 
Seoul 
150-010 Korea 
Tel: (82) 02-784-1144 
Telex: K26878 Hanaro 
FAX: (82) 02-785-0157 

Norway 
Nordisk Elektronikk A/S 
Smedsvingen 4, PO Box 123 
N-1364 Hvalstad 
Tel: (47) 2 846210 
Telex: 77546 NENAS N 
FAX: (47) 2 846 545 
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International Sales Representatives (Continued) 

Singapore 
Desner Electronics 
190, Middle Rd. # 16-07 
Fortune Center, Singapore 0718 
Tel: (65) 337 3188 
FAX: (65) 337 3180 

Spain 
Comelta S.A. 
Emilio Munoz, 41 Nave 1-1-2 
E-Madrid 17 
Tel: (34) 1 754 3001 
Telex: 42007 CETA E 
FAX: (34) 1 7542151 

Comelta S.A. 
Pedro IV 8 4-5 Planta 
08005 Barcelona 
Tel: (34) 3007 7128 

Sweden 
Cypress Semiconductor Scandinavia 
Kanalvagen 17 
18330 Taby, Sweden 
Tel: (46) 8768-0530 
FAX: (46) 8 758-2323 

Nordisk Electronik AB 
PO Box 36 
Torshamnsgatan 39 
S-164 93 Kista 
Tel: (46) 8 703 4630 
Telex: 10547 Nortron S 
FAX: (46) 8 703 9845 

Switzerland 
Baerlocher AG 
Forrlibuckstrasse 150 
CH -8005 Zurich 
Tel: (41) 1 429 900 
Telex: 822762 BAEZ CH 
FAX: (41) 1 445023 

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

The Netherlands 
Semicon B.V. 
Gulberg 33 
NL-5672 AD Nuenen 
Tel: (31) 040 837075 
Telex: 59418 INTRA NL 
FAX: (31) 040 838 635 

United Kingdom 
Cypress Semiconductor U.K. 
Business & Technology Centre 
Bessemer Drive, Stevenage 
Hertfordshire, SG 1 2DX 
Tel: (44) 0438 310 118 
Telex: 946240 

Pronto Electronic System LTD. 
City Gate House 
399-425 Eastern Avenue 
Gants Hill Ilford, Essex IG2 6LR 
Tel: (44) 01 554 6222 
Telex: 8954213 PRONTO G 
FAX: (44) 01 5183222 

Ambar Cascom Ltd. 
Rabans Close 
Aylesbury Bucks HP19 3R5 
Tel: (44) 0296 434 141 
Telex: 837427 
FAX: (44) 0296 296 70 
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)istribution 
rrow Electronics: 

labama 
Huntsville, AL 35816 
(205) 837-6955 

mona 
Phoenix, AZ 85040 
(602) 437-0750 

alifornia 
Chatsworth, CA 91311 
(818) 701-7500 

San Diego, CA 92123 
(619) 565-4800 

Sunnyvale, CA 94089 
(408) 745-6600 

Tustin, CA 92680 
(714) 838-5422 

~anada 
Mississauga, Ontario L5TIH3 
(416) 672-7769 

Montreal, Quebec H4PIWI 
(514) 735-5511 

Neapean, Ontario K2E7W5 
. (613) 226-6903 

Quebec, Quebec G IN2C9 
(418) 687-4231 

Allorado 
Englewood, CO 80112 
(303) 790-4444 

~onnecticut 
Wallingford, CT 06492 
(203) 265-7741 

?lorida 
Deerfield Beach, FL 33441 
(305) 429-8200 

Lake Mary, FL 32746 
(407) 323-0252 

Georgia 
Norcross, GA 30071 
(404) 449-8252 

Illinois 
Itasca, IL 60143 
(312) 250-0500 

Indiana 
Indianapolis, IN 46241 
(317) 243-9353 

Kansas 
Lenexa, KS 66214 
(913) 541-9542 

Maryland 
Columbia, MD 21046 
(301) 995-6002 

Massachusetts 
Wilmington, MA 01887 
(617) 658-0900 

Michigan 
Ann Arbor, MI 48108 
(313) 971-8220 

Grand Rapids, MI 49508 
(616) 243-0912 

Minnesota 
Edina, MN 55435 
(612) 830-1800 

New Hampshire 
Manchester, NH 03103 
(603) 668-6968 

New Mexico 
Albuquerque, NM 87106 
(505) 243-4566 

New Jersey 
Parsippany, NJ 07054 
(201) 538-0900 

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

Hauppauge, NY 11788 
(516) 231-1000 

Marlton, NY 08053 
(609) 596-8000 

North Carolina 
Raleigh, NC 27604 
(919) 876-3132 

Ohio 
Centerville, OH 45459 
(513) 435-5563 

Solon, OH 44139 
(216) 248-3990 

Oklahoma 
Tulsa, OK 74146 
(918) 252-7537 

Oregon 
Beaverton, OR 97006 
(503) 645-6456 

Pennsylvania 
Monroeville, P A 15146 
(412) 856-7000 

Texas 
Austin, TX 78758 
(512) 835-4180 

Carrollton, TX 75006 
(214) 380-6464 

Houston, TX 77099 
(713) 530-4700 

Washington 
Kent, W A 98032 
(206) 575-4420 

Wisconsin 
Brookfield, WI 53005 
(414) 792-0150 
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Distribution (Continued) 

Marshall Industries: 

Alabama 
Huntsville, AL 35801 
(205) 881-9235 

Arizona 
Phoenix, AZ 85044 
(602) 496-0290 

California 
Marshall Industries, 
Corp. Headquarters 
El Monte, CA 91731-3004 
(818) 459-5500 

Irvine, CA 92718 
(714) 458-5301 

Chatsworth, CA 91311 
(818) 407-4100 

Rancho Cordova, CA 95670 
(916) 635-9700 

San Diego, CA 92131 
(619) 578-9600 

Milpitas, CA 95035 
(408) 942-4600 

Canada 
Montreal, Ontario 
(514) 848-9112 

Ottawa, Ontario 
(613) 564-0166 

Colorado 
Thornton, CO 80241 
(303) 451-8383 

Connecticut 
Wallingford, CT 06492-0200 
(203) 265-3822 

Florida 
Ft. Lauderdale, FL 33309 
(305) 977-4880 

Altamonte, FL 32701 
(305) 767-8585 

St. Petersburg, FL 33716 
(813) 576-1399 

Georgia 
Norcross, GA 30093 
(404) 923-5750 

Illinois 
Schaumburg, IL 60173 
(312) 490-0155 

Indiana 
Indianapolis, IN 46278 
(317) 297-0483 

Kansas 
Lenexa, KS 66214 
(913) 492-3121 

Maryland 
Silver Spring, MD 20910 
(301) 622-1118 

Massachusetts 
Wilmington, MA 01887 
(617) 658-0810 

Michigan 
Livonia, MI 48150 
(313) 525-5850 

Minnesota 
Plymouth, MN 55441 
(612) 559-2211 

Missouri 
Bridgeton, MO 63044 
(314) 291-4650 

New Jersey 
Fairfield, NJ 07006 
(201) 882-0320 

Mt. Laurel, NJ 08054 
(609) 234-9100 

New York 
Johnson City, NY 13790 
(607) 798-1611 

Hauppauge, LI, NY 11788 
(516) 273-2424 

Rochester, NY 14624 
(716) 235-7620 

North Carolina 
Raleigh, NC 27604 
(919) 878-9882 

Ohio 
Solon, OH 44139 
(216) 248-1788 

Dayton, OH 45414 
(513) 898-4480 

Oregon 
Beaverton, OR 97005 
(503) 644-5050 

Pennsylvania 
Mt. Laurel, NJ 08054 
(609) 234-9100 

Pittsburgh, PA 15238 
(412) 963-0441 

Texas 
Austin, TX 78754 
(512) 837-1991 

Carrollton, TX 75006 
(214) 233-5200 

Houston, TX 77040 
(713) 895-9200 

Utah 
Salt Lake City, UT 84115 
(801) 485-1551 

Washington 
Bothell, W A 98011 
(206) 486-5747 

Wisconsin 
Waukesha, WI 53186 
(414) 797-8400 
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Distribution (Continued) 

Semad: 

Canada 

Toronto 
Markham, Ontario L3R 4Z4 
(416) 475-3922 
FAX: 416-475-4158 

Montre&! 
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, B.C. V3N 4S9 
(604) 420-9889 
1-800-663-8956 
FAX: (604) 420-0124 

Calgary 
Calgary, Alberta T2H 2S8 
(403) 252-5664 
FAX: 403-255-0966 

Cypress Electronics: 

Santa Clara, CA 95050 
(408) 980-2500 

Falcon Electronics: 

Hauppauge, LI, NY 11788 
(516) 724-0980 

Framingham, MA 01701 
(617) 520-0323 

Milford, CT 06460 
(203) 878-5272 

Anthem Electronics, Inc.: 

Tempe, 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, CT 06450 
(203) 237-2282 

Clearwater, FL 34623 
(813) 796-2900 

Norcross, GA 30093 
(404) 381-0866 

Elk Grove Village, 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 

Hauppauge, 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, W A 98052 
(206) 881-0850 

Zeus Components, Inc.: 

Agoura Hills, 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 

Quality Components: 

Atlanta, GA 30071 
(404) 449-9508 

Raleigh, NC 27604 
(919) 876-7767 

Tulsa, OK 74129 
(918) 664-8812 

Addison, TX 75001 
(214) 733-4300 

Austin, TX 78758 
(512) 835-0220 

Sugarland, TX 77478 
(713) 240-2255 



Cypress Semiconductor 
3901 North First Street 

San Jose, CA 95134 
(408) 943-2600 


