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Pin Configurations

Figure 2. Pin Diagram - PLCC (Top View)
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Figure 1. Pin Diagram - DIP (Top View)
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Figure 3. Pin Diagram - PQFP (Top View)
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Pin Definitions

¥# CYPRESS

CY7C130, CY7C130A
CY7C131, CY/7C131A

Left Port Right Port Description
CE_ CEg Chip enable
RIW, RIWR Read/write enable
EL ER Output enable
AoL—A11/12L Aor—A11/12R Address
IIOOL_|/015/17L IIOOR_|/015/17R Data bus input/output
m,_ WR Interrupt flag
BUSY_ BUSYR Busy flag
Vee Power
GND Ground
Selection Guide
7C131.1504 AGE030 | 7c130-35 | 7C130-45 | 7C130-55
Parameter 2C131A 05 | 7C181-28M | ity | 7C131-35 | 7C131-45 | 7C13155 | ).
7C141-15 7C141-25 7G140-30 7C140-35 7C140-45 7C140-55
7CG141-30 7C141-35 7C141-45 7C141-55
Maximum access time 15 25 30 35 45 55 ns
Maximum operating |Commercial/ 190 170 170 120 120 110 mA
current Industrial
Maximum standby  |Commercial/ 75 65 65 45 45 35 mA
current Industrial
Shaded areas contain preliminary information.
Note
4. 15 and 25 ns version available only in PLCC/PQFP packages.
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DC input voltage ........cevveeiiiiiiieeeeecee e -35Vto+7.0V
Output current into outputs (LOW)

Static discharge voltage............cccceeeeivcivienenn.
(per MIL-STD-883, method 3015)

Maximum Ratings®

Exceeding maximum ratings may shorten the useful life of the
device. User guidelines are not tested.

Storage temperature —65 °C to +150 °C

. . LatCh-Up CUMENt ......cccvviiieeiciicee e > 200 mA
Ambient temperature with ]
POWET APPIIEd ......veveeeeiici s -55 °C to +125 °C Operating Range
Sl{pel'g VO“"?‘Q‘;ZO ground potential 05V 10470V Range | Ambient Temperature Vee
........................................... -0. +7. -
(Dpcl:n | topin I') g 0 Commercial 0°Cto +70°C 5V +10%
voltage applied to outputs - 5 5
N NIGN Z SELE . rroereereoeeeeeeeeeeeeeeeeeeeeeeeeneee 0.5V 10+7.0V Industrial —40°Cto+85°C S5V+£10%
Military!®! —55 °C to +125 °C 5V 10%
Electrical Characteristics
Over the Operating Rangel”]
-3014
2c131.151 | P Taoa 50 |7C130-35,45| 7C130-55
- » 7C131A-15 | 7C131-25,30 [ 187303243 TE13153 |
Parameter Description Test Conditions 7C141-15 | 7C140-30 |/€140-35,45| 7C140-55 | ynit
7C141-25 30 | 7C141-35,45| 7C141-55
Min | Max | Min | Max | Min | Max | Min | Max
Vou Output HIGH voltage Ve = Min, Igy = —4.0 mA 24| - 2.4 - 24 - 24| - \Y
VoL Output LOW voltage |lg. = 4.0 mA - 0.4 - 0.4 - 04 | - |04 |V
loL = 16.0 mALI - ]os5] -] o5 -]lo05]|-]05]V
A\ Input HIGH voltage 2.2 - 2.2 - 2.2 - 22| - \%
VL Input LOW voltage - 0.8 - 0.8 - 0.8 - (08| V
lix Input leakage current [GND < V| < V¢ -5 | +5 -5 +5 -5 +5 | -5 | +5 | pA
loz Output leakage current| GND < Vg < V¢, output disabled | -5 | +5 -5 +5 -5 +5 | 5| +5 | pA
los Output short circuit Ve = Max, - |-3%0| - |30 | - |-350| - |-350| mA
current(® 101 Vout = GND
lcc V¢ operating supply |CE =V, outputs Commercial | — 190 - 170 - 120 | — | 110 | mA
current open, f = fyaxt
Isg1 Standby current both |CE; and CER >V, |Commercial| — 75 - 65 - 45 - | 35 | mA
ports, TTL inputs f = fyaxtH
Isg2 Standby currentone |CE_ or CEgR >V|y, |Commercial| — | 135 - 115 - 90 - | 75 | mA
port, TTL inputs active port outputs
open, f = fyax Y
Isgs Standby current both  |Both ports CE, and |Commercial| — 15 - 15 - 15 - 15 | mA
ports, CMOS inputs CER>Vcce—-0.2V,
ViN>Vcc—-0.2V
OI’V|N50.2V,f=0
Isga Standby current one  |One port CE| or Commercial| — | 125 - 105 - 85 - | 70 | mA
port, CMOS inputs CER>Vec—-0.2V,
ViN=Vcc-0.2V
or VlN <0.2V,
active port outputs
open, f = fyax ™t

Shaded areas contain preliminary information.

Notes

The voltage on any input or 1/0 pin cannot exceed the power pin during power up.

Ty Is the “instant on” case temperature

See the last page of this specification for Group A subgroup testing information.

BUSY and INT pins only.

Duration of the short circuit should not exceed 30 seconds.

10 This parameter is guaranteed but not tested.

11. At f = fyyax, address and data inputs are cycling at the maximum frequency of read cycle of 1/tgc and using AC Test Waveforms input levels of GND to 3 V.

©Co~No O
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CY7C130, CY7C130A
CY7C131, CY/7C131A

Capacitancel
Parameter Description Test Conditions Max Unit
Cin Input capacitance Tao=25°C,f=1MHz, 15 pF
Cout Output capacitance Vec =50V 10 pF
Figure 4. AC Test Loads and Waveforms
R1893 Q R1 Q 5V
5V 893 5\ 893
OUTPU OUTPUT:! 281 0
BUSY
30 pF s R2 5 pF s R2 OR
I j 347 Q I j 347 Q INT
INCLUDING—== — INCLUDING == — I 30
JIGAND ~ - JIGAND ~ - = DpF
SCOPE  (a) SCOPE () BUSY Output Load
ALL INPUT PULSES (CY7C130/CY7C131 ONLY)
Equivalent to: THEVENIN EQUIVALENT 3oV 90% K 20%
250 O oND 10%. 10%
OUTPUTe. A 01.40 V
<5ns—>
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Switching Characteristics

Over the Operating Range12: 13}
7C131-15[14] 7%31(3’125’5 4| 7Cisoms0
L 7C131A-15 7C131-30 .
Parameter Description 7C141-15 7C140-25 7C140-30 Unit
7C141-25 7C141-30
Min Max Min Max Min Max
Read Cycle
tre Read cycle time 15 - 25 - 30 - ns
tan Address to data valid™ — 15 - 25 - 30 ns
toHA Data hold from address change 0 - 0 - 0 - ns
tace CE LOW to data valid™® — 15 - 25 - 30 ns
tboe OE LOW to data valid!™® — 10 - 15 - 20 ns
tL70E OE LOW to low Z[16. 17, 18] 3 - 3 - 3 - ns
twzoE OE HIGH to high zI16. 17, 18] — 10 - 15 - 15 ns
tLzce CE LOW to low ZI16: 17, 18] 3 - 5 - 5 - ns
thzce CE HIGH to high z[16. 17. 18] - 10 - 15 - 15 ns
tpy CE LOW to power-up!1®! 0 - 0 - 0 - ns
tep CE HIGH to power-down[*®] — 15 - 25 - 25 ns
Write Cyclel™

twe Write cycle time 15 - 25 - 30 - ns
tsce CE LOW to write end 12 - 20 - 25 - ns
taw Address setup to write end 12 - 20 - 25 - ns
tha Address hold from write end 2 - 2 - 2 - ns
tsa Address setup to write start 0 - 0 - 0 - ns
tPwE R/W pulse width 12 - 15 - 25 - ns
tsp Data setup to write end 10 - 15 - 15 - ns
tHp Data hold from write end 0 - 0 - 0 - ns
thzwe R/W LOW to high Z18! - 10 - 15 - 15 ns
i wE R/W HIGH to low Z[®l 0 - 0 - 0 - ns

Shaded areas contain preliminary information.

Notes

12. See the last page of this specification for Group A subgroup testing information.

13. Test conditions assume signal transition times of 5 ns or less, timing reference levels of 1.5 V, input pulse levels of 0 to 3.0 V and output loading of the specified
lor/lon, and 30 pF load capacitance.

14.15 and 25 ns version available only in PLCC/PQFP packages.

15. AC Test Conditions use Vo = 1.6 Vand Vg = 1.4 V.

16. This parameter is guaranteed but not tested.

17. At any given temperature and voltage condition for any given device, thzce is less than t, zcg and tyzog is less than t; zog.

18. t zce: tLzwE: thzoe: tLzoE: thzce and tyzwe are tested with C =5 pF as in part (b) of AC Test Loads. Transition is measured +500 mV from steady state voltage.

19. The internal write time of the memory is defined by the overlap of CS LOW and R/W LOW. Both signals must be low to initiate a write and either signal can
terminate a write by going high. The data input setup and hold timing should be referenced to the rising edge of the signal that terminates the write.
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Switching Characteristics

Over the Operating Range['2 131 (continued)
_oe[14] 7C130-30
7C131-15014 | 7C130-257 7C130A-30
o 7C131A-15 7C140-25 7C131-30 .
Parameter Description 7C141-15 7Cl41-25 7C140-30 Unit
) 7C141-30
Min Max Min Max Min Max
Busy/Interrupt Timing
tBLA BUSY LOW from address match - 15 - 20 - 20 ns
taHa BUSY HIGH from address mismatch!?°] — 15 - 20 - 20 ns
teLC BUSY LOW from CE LOW - 15 - 20 — 20 ns
tahc BUSY HIGH from CE HIGH[?Y! - 15 - 20 - 20 ns
tps Port set-up for priority 5 - 5 - 5 - ns
tyelPH R/W LOW after BUSY LOW 0 - 0 - 0 - ns
tWwH R/W HIGH after BUSY HIGH 13 - 20 - 30 - ns
tepD BUSY HIGH to valid data - 15 - 25 - 30 ns
toop Write data valid to read data valid - Note 22 - Note 22 - Note 22| ns
twob Write pulse to data delay - Note 22 - Note 22 - Note 22| ns
Interrupt Timing
twins R/W to INTERRUPT set time - 15 - 25 — 25 ns
tEINS CE to INTERRUPT set time - 15 - 25 - 25 ns
tins Address to INTERRUPT set time - 15 - 25 - 25 ns
tomR OE to INTERRUPT reset timel?0] - 15 - 25 - 25 ns
tENR CE to INTERRUPT reset timel?"] - 15 - 25 - 25 ns
iNR Address to INTERRUPT reset timel*C] - 15 - 25 - 25 ns
Shaded areas contain preliminary information.
Notes
20. These parameters are measured from the input signal changing, until the output pin goes to a high-impedance state.
21.CY7C140/CY7C141 only.
22. A write operation on Port A, where Port A has priority, leaves the data on Port B’s outputs undisturbed until one access time after one of the following:
BUSY on Port B goes HIGH.
Port B’s address is toggled.
CE for Port B is toggled.
R/W for Port B is toggled during valid read.
Document Number: 38-06002 Rev. *H Page 8 of 22
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Switching Characteristics

Over the Operating Rangel23: 24
7C130-35 7C130-45 7C130-55
7C131-35 7C131-45 7C131-55
Parameter Description 7C140-35 7C140-45 7C140-55 Unit
7C141-35 7C141-45 7C141-55
Min Max Min Max Min Max
Read Cycle
tre Read cycle time 35 - 45 - 55 - ns
tan Address to data valid® - 35 - 45 - 55 ns
toHA Data hold from address change 0 - 0 - 0 - ns
tace CE LOW to data validl®® - 35 - 45 - 55 ns
tooE OE LOW to data valid!®® - 20 - 25 - 25 ns
tL70E OE LOW to low z[?6: 27, 28] 3 - 3 - 3 - ns
thzoE OE HIGH to high z[?6. 27, 28] - 20 - 20 - 25 ns
tizce CE LOW to low Zz[26: 27, 28] 5 - 5 - 5 - ns
thzce CE HIGH to high z[26 27 28] - 20 - 20 - 25 ns
tpy CE LOW to power-up?® 0 - 0 - 0 - ns
tpp CE HIGH to power-down[?®] - 35 - 35 - 35 ns
Write Cyclel?!
twe Write cycle time 35 - 45 - 55 - ns
tsce CE LOW to write end 30 - 35 - 40 - ns
taw Address set-up to write end 30 - 35 - 40 - ns
tha Address hold from write end 2 - 2 - 2 - ns
tsa Address set-up to write start 0 - 0 - 0 - ns
tpwE R/W pulse width 25 - 30 - 30 - ns
tsp Data set-up to write end 15 - 20 - 20 - ns
tHp Data hold from write end 0 - 0 - 0 - ns
thzwe R/W LOW to high ZI?81 - 20 - 20 - 25 ns
tL7wE R/W HIGH to low Z[?8] 0 - 0 - 0 - ns
Notes

23. See the last page of this specification for Group A subgroup testing information.

24. Test conditions assume signal transition times of 5 ns or less, timing reference levels of 1.5V, input pulse levels of 0 to 3.0 V and output loading of the specified
lo1/low, and 30 pF load capacitance.

25. AC Test Conditions use Vo =1.6 Vand Vg = 1.4 V.

26. This parameter is guaranteed but not tested.

27. At any given temperature and voltage condition for any given device, tyzcg is less than t, zcg and tyzog is less than t, zog.

28.t 7cE, tLzwe: thzoe: tLzoE: thzce and tyzwe are tested with C =5 pF as in part (b) of AC Test Loads. Transition is measured 500 mV from steady state voltage.

29. The internal write time of the memory is defined by the overlap of CS LOW and R/W LOW. Both signals must be low to initiate a write and either signal can
terminate a write by going high. The data input setup and hold timing should be referenced to the rising edge of the signal that terminates the write.
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Over the Operating Rangel?® 24 (continued)
7C130-35 7C130-45 7C130-55
7C131-35 7C131-45 7C131-55
Parameter Description 7C140-35 7C140-45 7C140-55 Unit
7C141-35 7C141-45 7C141-55
Min Max Min Max Min Max
Busy/Interrupt Timing
tRLA BUSY LOW from address match - 20 - 25 - 30 ns
taHa BUSY HIGH from address mismatch®"] - 20 - 25 - 30 ns
teLc BUSY LOW from CE LOW - 20 - 25 - 30 ns
tanc BUSY HIGH from CE HIGHEY - 20 - 25 - 30 ns
tps Port set-up for priority 5 - 5 - 5 - ns
tywelH R/W LOW after BUSY LOW 0 - 0 - 0 - ns
twH R/W HIGH after BUSY HIGH 30 - 35 - 35 - ns
tBpD BUSY HIGH to valid data - 35 - 45 - 45 ns
tboD Write data valid to read data valid - Note 32 - Note 32| - Note 32| ns
twob Write pulse to data delay - Note 32 - Note32| - |Note32| ns
Interrupt Timing
tWwiNs R/W to INTERRUPT set time - 25 - 35 - 45 ns
tEINs CE to INTERRUPT set time - 25 - 35 - 45 ns
tins Address to INTERRUPT set time - 25 - 35 - 45 ns
tomR OE to INTERRUPT reset time!?C] - 25 - 35 - 45 ns
tENR CE to INTERRUPT reset timel?"] - 25 - 35 - 45 ns
tnR Address to INTERRUPT reset timel*] - 25 - 35 - 45 ns
Notes

30. These parameters are measured from the input signal changing, until the output pin goes to a high-impedance state.
31.CY7C140/CY7C141 only.
32. A write operation on Port A, where Port A has priority, leaves the data on Port B’s outputs undisturbed until one access time after one of the following:
BUSY on Port B goes HIGH.
Port B’s address is toggled.
CE for Port B is toggled.
R/W for Port B is toggled during valid read.
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Switching Waveforms
Figure 5. Read Cycle No. 1[33: 34

Either Port Address Access
|

tre

ADDRESS X
taa
t«—— toppo —>}
DATA OUT PREVIOUS DATAVALID ><><><><>< DATA VALID

Figure 6. Read Cycle No. 23333l

. ﬁ; Either Port CE/OE Access %
CE
_ N Tace 7<— thzce —>
OE T\ ¢
N\ : tHzoe
DOE
[ tLZOE —
tLzce
DATA OUT %:/ L DATA VALID :E_
—» tpy l(— <—— tpp 1

Figure 7. Read Cycle No. 3[34

Read with BUSY, Master: CY7C130 and CY7C131
trc
X ADDRESS MATCH X

twe /

DiNR % VALID
ADDRESS, % ADDRESS MATCH

—>»| tps [E&—
Eved \ ~ tona jﬁ
t
BLA tapp —>

DOUT,
bbb
twobp >

ADDRESSR

RIWR
N

Notes __
33. R/W is HIGH for read cycle. . .
34. Device is continuously selected, CE=V,_and OE =V,

35. Address valid prior to or coincident with CE transition LOW.
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Switching Waveforms (continued)
Figure 8. Write Cycle No. 1 (OE Three-States Data I/Os—Either Port36: 37]

Either Port

twe

ADDRESS ><
— tsce
E NN L
taw tha —>
B tsA < trwe
RIW \i\ N /
N /|
tsp < tHp
DATA VALID

jlf* tHzoE —>
HIGH IMPEDANCE

NEAN \ \ \ A\
Dour 7/ / AV AVAVA &
Figure 9. Write Cycle No. 2 (R/W Three-States Data /Os—Either Port)[38 39

twe
ADDRESS X X
- tsce < tya —>
CE \\ 7(
taw
L — tpwe
RAW N N /
%\\ N 7
tSD — - tHD
PATAN DATA VALID
f«—— thzwg —> I‘_ tLzwe —>
ANEANEAN ANEAN NN N N AN HIGH IMPEDANCE ~ -
OATAour /7777 7 7 7 7 7 <<

Notes
terminate a write by going high. The data input setup and hold timing should be referenced to the rising edge of the signal that terminates the write.

36. The internal write time of the memory is defined by the overlap of CS LOW and R/W LOW. Both signals must be low to initiate a write and either signal can
I OE is LOW during a R/W controlled write cycle, the write pulse width must be the larger of tpyyg OF tyzwe * tsp to allow the data I/O pins to enter high impedance

37.
and for data to be placed on the bus for the required tgp.
These parameters are measured from the input signal changing, until the output pin goes to a high-impedance state

38.
39. If the CE LOW transition occurs simultaneously with or after the R/W LOW transition, the outputs remain in the high impedance state
Page 12 of 22
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Switching Waveforms (continued)
Figure 10. Busy Timing Diagram No. 1 (CE Arbitration)

EL Valid First:
X ADDRESS MATCH ><

ADDRESS LR
CEL
__ - lpg >
CEx PS 3
N
e—— 1g.C |‘— tBHC
BUSYR

ER Valid First:
X ADDRESS MATCH ><

ADDRESS, g
CER
_ < tpg >
CE, PS 3
N
[ tBLC |<— tBHC —>»
BUSY,_
Figure 11. Busy Timing Diagram No. 2 (Address Arbitration)
Left Address Valid First;
trcOr tyg —— >
ADDRESS MATCH X ADDRESS MISMATCH ><
ADDRESS,
<— 1Ips
ADDRESSR ><
<— tg A le— tgHA
BUSYR
Right Address Valid First:
trcOr tyg —— >
ADDRESS MATCH X ADDRESS MISMATCH ><
ADDRESSR
tps
ADDRESS, ><
-<— tg A le— tgHA
BUSY,
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Switching Waveforms (continued)
Figure 12. Busy Timing Diagram No. 3

Write with BUSY (Slave:CY7C140/CY7C141)

T TN

tpwe

RIW
N
N

<—tWB—)

BUSY

twH —>
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Switching Waveform

CY7C130, CY7C130A
CY7C131, CY/7C131A

S (continued)

Left Side Sets ﬁR

Figure 13. Interrupt Timing Diagrams
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Typical DC and AC Characteristics
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Ordering Information
S(pneS%d Ordering Code Pﬁ%ﬁge Package Type O%%rr?éieng
55 CY7C130-55PC P25 48-pin (600 Mil) Molded DIP Commercial
15 CY7C131A-15JXI J69 52-pin Pb-free Plastic Leaded Chip Carrier Industrial
CY7C131-15NXI 52-pin Pb-free Plastic Quad Flatpack
25 CY7C131-25JXC J69 52-pin Pb-free Plastic Leaded Chip Carrier Commercial
CY7C131-25NXC N52 52-pin Pb-free Plastic Quad Flatpack
55 CY7C131-55JXC J69 52-pin Pb-free Plastic Leaded Chip Carrier Commercial
CY7C131-55NXC N52 52-pin Pb-free Plastic Quad Flatpack
CY7C131-55JXI J69 52-pin Pb-free Plastic Leaded Chip Carrier Industrial
CY7C131-55NXI N52 52-pin Pb-free Plastic Quad Flatpack

Ordering Code Definitions
CY7C 13XX - XX XX X

L Temperature Range: X =C or |
C = Commercial; | = Industrial
XX =PorJXorNXorN

P = 48-pin Molded DIP
JX = 52-pin Plastic Leaded Chip Carrier (Pb-free)
NX = 52-pin Plastic Quad Flatpack (Pb-free)
N = 52-pin Plastic Quad Flatpack

XX = Speed =55 or 15 or 25 ns
13XX =131 or 131A = Part number identifier
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Figure 14. 48-pin (600 Mil) Sidebraze DIP D26
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Figure 15. 52-pin Pb-free Plastic Leaded Chip Carrier J69
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Package Diagrams (continued)

Figure 16. 48-pin (600 Mil) Molded DIP P25
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Figure 17. 52-pin Pb-free Plastic Quad Flatpack N52
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Acronyms
Acronym Description
CE chip enable
CMOS complementary metal oxide semiconductor
DIP dual in-line package
/0 input/output
OE output enable
PLCC plastic leaded chip carrier
PQFP plastic quad flat pack
SRAM static random access memory
TQFP thin quad flat pack
TTL Transistor—transistor logic
Document Conventions
Units of Measure
Symbol Unit of Measure
degree Celcius
MHz megahertz
microamperes
mA milliamperes
ms milliseconds
mV millivolts
ns nanoseconds
pF picofarad
\% volts
wW watts
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Document History Page
Document Title: CY7C130/CY7C130A/CY7C131/CY7C131A 1K x 8 Dual-Port Static RAM
Document Number: 38-06002
Orig. of Submission oo
Rev. ECN No. Change Date Description of Change
o 110169 Szv 09/29/01 Change from Spec number: 38-00027 to 38-06002
*A 122255 RBI 12/26/02 Power up requirements added to Maximum Ratings Information
*B 236751 YDT See ECN Removed cross information from features section
*C 325936 RUY See ECN Added pin definitions table, 52-pin PQFP package diagram and Pb-free
information
*D 393153 YIM See ECN Added CY7C131-15JI to ordering information
Added Pb-Free parts to ordering information:
CY7C131-15J3XI
*E 2623540 | VKN/PYRS 12/17/08 Added CY7C130A and CY7C131A parts
Removed military information
Updated ordering information table
*F 2897217 RAME 03/22/2010 | Updated Ordering Information
Updated Package Diagrams
*G 3054633 ADMU 10/11/2010 | Updated Ordering Information and added Ordering Code Definitions.
Updated Package Diagrams.
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Sales, Solutions, and Legal Information

Worldwide Sales and Design Support
Cypress maintains a worldwide network of offices, solution centers, manufacturer’s representatives, and distributors. To find the office
closest to you, visit us at Cypress Locations.

Products
Automotive cypress.com/go/automotive PSoC Solutions
Clocks & Buffers cypress.com/go/clocks psoc.cypress.com/solutions
Interface cypress.com/go/interface PSoC 1 | PSoC 3| PSoC 5
Lighting & Power Control cypress.com/go/powerpsoc
cypress.com/go/plc
Memory cypress.com/go/memory
Optical & Image Sensing cypress.com/go/image
PSoC cypress.com/go/psoc
Touch Sensing cypress.com/go/touch
USB Controllers cypress.com/go/USB
Wireless/RF cypress.com/go/wireless

© Cypress Semiconductor Corporation, 2001-2011. The information contained herein is subject to change without notice. Cypress Semiconductor Corporation assumes no responsibility for the use of
any circuitry other than circuitry embodied in a Cypress product. Nor does it convey or imply any license under patent or other rights. Cypress products are not warranted nor intended to be used for
medical, life support, life saving, critical control or safety applications, unless pursuant to an express written agreement with Cypress. Furthermore, Cypress does not authorize its products for use as
critical components in life-support systems where a malfunction or failure may reasonably be expected to result in significant injury to the user. The inclusion of Cypress products in life-support systems
application implies that the manufacturer assumes all risk of such use and in doing so indemnifies Cypress against all charges.

Any Source Code (software and/or firmware) is owned by Cypress Semiconductor Corporation (Cypress) and is protected by and subject to worldwide patent protection (United States and foreign),
United States copyright laws and international treaty provisions. Cypress hereby grants to licensee a personal, non-exclusive, non-transferable license to copy, use, modify, create derivative works of,
and compile the Cypress Source Code and derivative works for the sole purpose of creating custom software and or firmware in support of licensee product to be used only in conjunction with a Cypress
integrated circuit as specified in the applicable agreement. Any reproduction, modification, translation, compilation, or representation of this Source Code except as specified above is prohibited without

the express written permission of Cypress.

Disclaimer: CYPRESS MAKES NO WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, WITH REGARD TO THIS MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES
OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. Cypress reserves the right to make changes without further notice to the materials described herein. Cypress does not
assume any liability arising out of the application or use of any product or circuit described herein. Cypress does not authorize its products for use as critical components in life-support systems where
a malfunction or failure may reasonably be expected to result in significant injury to the user. The inclusion of Cypress’ product in a life-support systems application implies that the manufacturer

assumes all risk of such use and in doing so indemnifies Cypress against all charges.

Use may be limited by and subject to the applicable Cypress software license agreement.
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