CYPRESS SEMICONDUCTOR

Features

¢ 0.8-micron CMOS for optimum
speed/power

Automatic power-down
TTL-compatible

Capable of withstanding greater than
2001V electrostatic discharge
Fully asynchronous operation
e Master CY7C130/CY7C131 easily ex-

pands data bus width to 16 or more
bits using SLAVE CY7C140/
CY7C141

¢ BUSY output flag on CY7C130/

CY7C131; BUSY input on

TG -3
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CY7C130/CY7C131
CY7C140/ CY 7C141

Functional Description

The CY7C130/CY7C131/CY7C140/
CY7C141 are high-speced CMOS 1K by 8
dual-port static RAMs, Two poris are pro-
vided permitting independent access toany
location in memory, The CY7C130/
CY7C131 can be utilized as either a
standalone 8-bit dual-port staticRAM or as
a master dual-port RAM in conjunction
with the CY7C140/CY7C141 slave dual-
port device in systems requiring 16-bit or
greater word widths. It is the solution to
applications requiring shared or buffered
data, such as cache memory for DSP, bit-
slice, or multiprocessor designs.

1024 x 8 Dual-Port
Static RAM

Each port has independent control pins; chip
enable (CE), write ¢nable (WE), and output
enable (OE). Two flags are provided on each
port, BUSY and INT. BUSY signals that the
port is trying to access the same location cur-
rently being accessed by the other port. INT
is an interrupt flag indicating that data has
been placed in a unique location by the other
port. An automatic power-down feature is
controlled independently on each port by the
chip enable (CE) pin.

The CY7C130 and CY7C140 are available in
both 48-pin DIP and 48-pin LCC. The
CY7C131 and CY7C141 are available in
both 52-pin LCC and PLCC.

CY7C140/CY7C141 A die coat is used to insure alpha immunity.
e INT fiag for port-to-port .
communication
Logic Block Diagram Pin Configurations
R, RV,
& ————— | | I —— O
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ROW MEMORY ROW
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Ag|_ - > - AQR
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. ARBITRATION .
fa—s WERT e
GE, ——» CY7C130/CY7C131  [#— TEy
& ONLY —
RA, ——>1 [e—— RAY;
SV, T I " BT
2 - - »  NTa(2)
©130-1
Notes: .
1. CY7C130/CY7C131 (Master): BUSY is open drain output and requires pull-up resistor.
CY7C140/CY7C141 (Slave): BUSY is input.
2, Open drain outputs: pull-up resistor required.
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P CY7C130/CYTCI31 | ‘
%ﬁm = CY7C140/CY7C141 ‘
Pin Configurations (continued) . T-46-23-12
52-Pin LCC/PLCC 48-Pin LCC
Top View Top View
T de E.ll?,i_l%-'w_.g 'Eg |5E|;0 i’ -‘F‘i—,%lm"’g u‘}:g'g‘ £ &
282z 2 B 918 alz¢ SEEREEE alzi8
785 8 5 3

£

Ay Aq
Ax An 3
Aq Axn _
Ag An
sty - ittt hen
Aa Am
Ax Ao
V0o Aq
1On Om
V0a Ox
YOm 20 28
FAP B EEEFES
EL2XE2E0=xE5=25>
ct3o-3 ©130-4
Selection Guide
7C130-35 7C130-45 7C130-55
7C131-35, 7C131-45 7C131-55
7C140-35 7C140-45 7C140-55
7C141-35 7C141-45 7C141-55
Maximum Access Time (ns) 35 45 55
Maximum Operating Commetcial 120 90 90
Current (mA, Military 170 120 120
Maximum Standby Commercial 45 35 35
Current (mA) Military 65 25 35
Shaded area contains preliminary information,
Maximum Ratings
(Above which the useful life may be impaired. For user guidelines, not tested.)
Storage Temperature ....ooveeeneeies -65°Cto + 150°°C  Static Discharge Voltage ......cooovvcvviiciiiens >2001V
Ambient Temperature with (per MIL-STD-883, Method 3015)
Power Applied «...ocviviiiiniiiiinnn ~55°Cto + 125°C  Latch-Up Current........ovvvvvvinniinniieene >200 mA
Supply Voltage to Ground Potential Operating Range
@Pind8toPin2d) .o.ocoviiniiiiiiiinen, -05Vto + 7.0V Thiont
DC Voltage Applied to Outputs R T et
L G ZSHAE v vveesseerveesneneens S05Vio + 0V | e emperature Voo
DC INPUL VOUAZE + v v eevrrseenscrsens ~35Vto +70v | Commercial 0°Cto + 70°C SV = 10%
Output Current into Outputs (LOW) v vvvvvvenvenen, 20 mA Military®! -55°Cto + 125°C 5V £ 10%
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== CY7C130/CY7C131 -
— . CY7C140/CY7C141
===~ SEMICONDUCTCR
Electrical Characteristics Over the Operating Range!® T-46-23-12
7C130-35 | 7C130-45, 55
7C131-35 | 7C131-45, 55
7C140-35 | 7C140-45, 55
7C141-35 | 7C141-45, 55
Parameters Description Test Conditions Min, | Max, | Min, | Max. | Units
Vou Output HIGH Voltage | Vcc = Min, Ioy = -40mA 24 24 ) v
Voo Output LOW Voltage I, = 40 mA 04 0.4 A\
ToL = 16.0 mA® 0.5 05
Viu Input HIGH Voltage ) 22 22 \
ViL Input LOW Voltage 0.8 0.8 \"
Iix Input Load Current GND < Vi < Ve -5 +5 -5 +5 | pA
Toz Output Leakage GND < Vo< Vo, _ "
Current Output Disabled 5 +3 5 5| mA
Tos Output Short Vee = Max,, _ _
Circuit Current! Vour = GND 350 350 | mA
Tec Vee Operating Supply | CE = Vy, Com'’l 120 90 | mA
Current P utputs Open Mil 170 0 | mA
Isnt Standby Current CEyp and CEg > Viy Com’l 45 35 | mA
Both Ports, TTL Inputs = fuax Mit 65 45 mA
Teoz Standby Cun‘cntI ?L_, ang C—%z > Vmo Com’l 90 75 | mA
One Port, TTL Inputs gw:' A;)rt utputs Open Yl 15 % vy
Tsns Standby Current Both Ports CE;, and )
Both Ports, CEr.>. Vec - 02V Conr'l 15 15 | mA
CMOS Inputs Vin = Vee - 0.2V or -
Vin 202V, f=0 Mil 15 15 mA
Tsps Standby Current One Port CE,, or ,
One Port, CMOS Inputs | CEg > Ve - 0.2V, Com'l 85 0 | mA
le = VCC -0.2V or
Vin < 0.2V,
Active Poris Outputs Open, | Mil 105 85 mA
f = fyax
Shaded area contains preliminary information.
Capacitancel!” 7
Paraneters " Description Test Conditions Max. Units
Cin Input Capacitance Ta = 25°C, f = 1 MHz, 10 pF
Cour Output Capacitance Vee = 30V 10 pF
Notes:
3. Ty is the “instant on” case temperature 9. thzce and lyzwe are tested with C, = SpF as in part (b) of AC Test
4. See the last page of this specification for Group A subgroup testing Loads. Transition is measured 500 mV from steady state voltage.
information. 10. At any given temperature and voltage condition, 1z is less than t .z
BUSY and INT pins only. for any given device.

Duration of the short circuit should not exceed 30 seconds.

Naw

these parameters.

11, The internal write time of the memory is defined by the overlap of CS
LOW and WE LOW, Both signals must be low fo initiate a wrife and
either signal can terminate a write by going high. The data input set-up
and hold timing should be referencd to the rising edge of the signal

Tested initially and affer any design or process changes that may affect

8, Test conditions assume signal transition times of 5 ns or less, timing
reference levels of 1.5V, input pulse levels of 0 to 3.0V and output

loading of the specified Io;/Toy, and 30-pF load capacitance.
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== : CY7C130/CY7C131
—=—‘-'-=_==¢e ; 7 CY7C140/CY7C141
==+~ SEMICONDUCTOR
AC Test Loads and Waveforms T-46-23-12
" R14819) " R148160 v
ouTPUT ] ouTPUT 2800
BUSY
30 pF $2, 5pF 2o &
@ ® orae-s BUSY Output Load
(CY7C130/CY7C131 ONLY)
ALL INPUT PULSES C130-8
Equivalant to: THEVENIN EQUIVALENT v e & 90%
OUTPUT S A 173V oD a0 10%
= 5ns <5ns
Switching Characteristics Over the Operating Range*¥
' ' 7C130-35 7C130-45 7C130-55
7C131-35 7C131-45 7C131-55
7C140-35 7C140-45 7C140-55
7C141-35 7C141-45 7C141-55
Parameters Description Min. [ Max. | Min. | Max. | Min. | Max. Units
READ CYCLE '
tre Read Cycle Time 45 ) 55 ns
taa Address to Data Valid 35 45 55 ns
tona Data Hold from Address Change 0 0 ns
tace CE LOW 1o Data Valid 35 45 55 ns
tpos OE LOW to Data Valid 20 25 25 ns
tiz0E OELOWtoLowZ 3 3 ns
trzog OE HIGH to High 2 20 20 2 | ns
tizce CE LOW to Low Z\"I 5 5 ns
thzcs CE HIGH to High 2% ¥ 20 20 25 ns
tey ) CE LOW to Power-Up 0 0 ns
tep CE HIGH to Power-Down 35 35 35 ns
WRITE CYCLE!! '
twe Write Cycle Time 45 S5 ns
tsce CE LOW to Write End 35 40 ns
taw Address Set-Up to Write End 35 40 ns
tna Address Hold from Write End 2 2 ns
tsa Address Set-Up to Write Start 0 0 ns
tewE WE Pulse Width 30 30 ns
tsp Data Set-Up to Write End 20 20 ns
tup Data Hold from Write End 0 0 ns
[— WE HIGH to High Z 20 20 %5 | ns
tLzwe WE HIGH to Low Z 0 0 ns

Shaded area contains preliminary information.
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— CY7C130/CYTC131 -
— . CY7C140/CYTC141
v # SEMICONDUCTOR , <
Switching Characteristics Over the Operating Range!*#l (Continued) - 1-46-23-12

7C130-35 7C130-45 7C130-55
7C131-35 7C131-45 7C131-55
7C140-35 7C140-45 7C140-55
7C141-35 7C141-45 7C141-55
Parameters Description Min, | Max, | Min. | Max. | Min. | Max. | Units
BUSY/INTERRUPT TIMING
tara BUSY LOW from Address Match 45 50 ns
tna BUSY HIGH from Address Mismatch!! 35 45 55 [ ns
tarc BUSY LOW from CE LOW 35 45 25 ns
tence BUSY HIGH from CE HIGH!" 20 25 25 ns
tps Port Set Up for Priority S 5 5 ns
twg!®! WE LOW after BUSY LOW 0 0 ns
tw WE HIGH after BUSY HIGH 30 35 35 ns
tapD BUSY HIGH to Valid Data 35 45 45 ns
tooo Write Data Valid to Read Data Valid Note Note Note | ng
twop Write Pulse to Data Delay N{;‘:e N{)‘:e N&'e ns
INTERRUPT TIMING
twins WE to INTERRUPT Set Time 25 35 45 ns
teiNs CE to INTERRUPT Set Time 25 35 45 ns
ting Address to INTERRUPT Set Time 25 35 45 ns
tomnr OE to INTERRUPT Reset Timel'2! 25 35 45 ns
taing CE to INTERRUPT Reset Time!!d 25 35 45 ns
ting Address to INTERRUPT Reset Timel!2l 25 35 45 ns
Shaded area contains preliminary information.
Notes: .
12, These paramelers are measured from the input signal changing, until 15, WE is HIGH for read cycle.
the output pin goes to a high-impedance state. 16. Device is continuously selected, TS = V), and OF = Vy.
13. CY7C140/CY7C141 only. ) 17. Address valid prior to or coincident with CE transition LOW.
14. Awrite operation on Port A, where Port A has priority, leavesthedata 18, Data 1/O pins enter high-impedance state as shown, when OE is held
(f)n"Por} B's outputs undisturbed until one access time after one of the LOW during write,
ollowing:

A. BUSY on Port B goes HIGH,
B. Port B’s address is toggled.
C. CE for Port B is toggled.

D. WE for Port B is toggled,

Switching Waveforms

Read Cycle No. 101516}
Either Port Address Access

tac
ADDRESS X

taa
fe—— foHp ——nf

DATAGUT  PREVIOUS DATA VALID > DATA VALID

C130-7
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CYPRESS SEMICONDUCTOR 2bE
=‘$f“-» CY7C130/CYT7C131
——%—;ﬁﬁm = CY7C140/ CY7C141
Switching Waveforms (continued) T-46-23-12
Read Cycle No, 25:17) ) —e
Either Port CE/OE Access
=X K
taoe po~ tozce —
- tzog
toog ——™
tizoe -
e ,
DATA OUT L DATA VALID >
—l b
oo 1} "—' [t top
o —"
0130-8
Timing Waveform of Read with BUSY U4l
ADDRESSR - X ADDRESS MATCH x
RWa ) \‘ J/
| ¥ X
ADDRESS, X ADDRESS MATCH
o, N ot ;K_—
taoo
DOUT, VALID

oo

twoo

C130-9

Write Cyele No, 11418

Either Port
le twe
ADDRESS j(
tsce
NN A7
1 " —
. et Aw\{—— tewe s
RN Yl
] tgg — e Yo
DATAN C DATAINVALD

_//Mt‘
- tHzoe

HIGH IMPEDANCE

RN

Dour f/////

==
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— CY7C130/CY7C131 -
— . 'CY7C140/CY7C141

=5 SEMICONDUCTOR

Switching Waveforms (continued) T-46-23-12

Write Cycle No, 2 (1.18]
Either Port

fe twe »|
ADDRESS g‘( B k

- tsce

, b, —>
EARNNNINNNRT 2777707707

L =t X

P ‘SD i tHD
DATAN : " DATAVALID

I
p—— twe . I Yzwe !
HIGH IMPEDANCE

G130-11

Busy Timing Diagram No. 1(CE Arbitration)

CEL Valid First:
ADDRESSR

LANDR X g _ ADDRESS MATCH X

cEL /
E tps =

N

6130-12
CEg Valid First:

Ny X ADDRESS MATCH X

ﬁn | %
tes

CE

C130-13
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CYPRESS SEMICONDUCTOR
= ~ CY7CI30/CY7C131
= CY7C140/CY7C141
—= & SEMICONDUCTCR
Switching Waveforms (continued) T-46-23-12
Busy Timing Diagram No. 2 (Address Arbitration)

Left Address Valid First:
tac OR twe ——%
ADDRESS, ADDRESS MATCH ADDRESS MISMATCH X
e tps — )
ADDRESSH { - 7 . )(
BUSY, g B
C130-14

Right Address Valid First:

— thc OR twe

ADDRESS MATCH aopREss MisMaTcH X
ADDRESS,

tes )
ADDRESS, ' :
tata ‘q P toua j
BUSY,
) C130-15

Busy Timing Diagram No. 3

Write with BUSY (Slave: CY7C140/CY7C141)

|« tewe

RW

(wa tWH e
BUSY -
- C130-18
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==~ SEMICONDUCTCR

N

Switching Waveforms (continued) T-46-23-12

Interrupt Timing Diagrams
Left Side Sets INTg: |

twe
ADDR, % WRITE 3FF XXX X

tns

e tHA 0
o _“‘}__ /"
tans — ™
AW, N *
tsa

™4 twins
NTa

S— C130-
Right Side Clears INTg! le tac 7
e 11 tnr —]
CER _
s

w7777 7777 TR
T NN NS SN /

*L

fomr —
T Y i c130-18
Right Side Sets TNTy.:
le - twe )
ADDRg £ WRITE 3FF KX X X
— ety ™ i S —
= [ b 4
teng —
AR _L _][
T, e lsa — twns
N\
c130-19

T R [T
. 777777 K
oE, \\\\\\\\\\\\\\\\\‘t 4 '

tona

INTL - / ( C130-20
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== CY7C130/CY7C131
) -
=== # SEMICONDUCTOR =
Typical DC and AC Characteristics
T-46-23-12
NORMALIZED SUPPLY CURRENT NORMALIZED ACCESS TIME OUTPUT SOURCE CURRENT
vs. SUPPLY YOLTAGE vs. AMBIENT TEMPERATURE — vi, OUTPUT YOLTAGE
14 I - 12 E 120
812 a lec =
= loe = 10 ’é 100
810 Bos S w0
ﬁ 08 ﬁ W
0.6 — 60 =
2 06 2 Veo = S0V < Yoo = 20
= s Vi = 5.0V 5 | Ta = 25°C
S 04 504 @ N
z < 02 5 P,
0.2 - lsa . lsa E 20
0.0 06 , - o 0
4.0 45 5.0 5.5 6.0 -85 25 125 0 1.0 20 3.0 4.0
SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C) QUTPUT VOLTAGE (V)
NORMALIZED ACCESS TIME NORMALIZED ACCESS TIME OUTPUT SINN CURRENT
vs, SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE vs. OUTPUT VOLTAGE
14 1.6 =z 140
13
= 120
1.3
Fi 314 E 100 ‘,r"'
o [ &
1.2 q -1 <
H 12 3 8
g 1.1 2 X /
TN £ Z 60
g N~ | Ta=25c | &0 @
cz) 1.0 g A 2 Veo = 5.0V 5 40 /
08 E L =
Ex oo g
08 06 0 1 I 7
4.0 45 5.0 55 6.0 -56 25 125 0.0 1.0 20 30 40
SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C) OUTPUT VOLTAGE (V)
TYPICAL PON EROONCURRENT TYPICAL ACCESS TIME CRANGE
vs. SUPI'LY YVOLTAGE vi, OUTPUT LOADING NORMALIZED Icc vs. CYCLE TIME
3.0 300 125 T
Veo = 45.0V
25 25.0 Ta = 25°C
.03 7 _g Vi = 0.5V
20 ~20.0 1.0
g \ig /// g ”,f”"
<15 < 15.0
z 5 // z /
S 10 4100 v4 So7s -
/] Vee = 6.0V ]
05 50 1255
00 0 |- 050
0 10 20 30 40 50 0 200 400 600 800 1000 10 20 30 40

SUPPLY VOLTAGE (V)

CAPACITANCE (PF)
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J— CY7C130/CY7C131
= s CY7C140/CY7C141
= &~ SEMIOCONDUCTCR
Ordering Information T-46-23-12

S&ese)d Ordering Code P?Icygge nge;:éieng ¥ ns) Ordering Code P%ge O‘I’g:geng

35 CY7C130-35PC P25 Commercial 35 CY7C140-35PC P25 Commercial
CY7C130-35DC. D26 CY1C140-35DC D26
CY7C130-35LC Lé8 CY7C140-35LC L68
CY7C130-35DMB D26 Military CY7C140-35DMB D26 Military
CY7C130-35LMB 168 CY7C140-35LMB 168 )

45 CY7C130-45PC P25 Comthercial 45 CY7C140-45PC P25 Commercial
CY7C130-45DC D26 CY7C140—45DC D26
CY7C130-45LC 168 CY7C140-45LC 168
CY7C130-45DMB D26 Military CY7C140-450MB D26 Military
CY7C130-45L.MB 168 CY7Cl40—45LMB 7L68

55 CY7C130-55PC P25 Corﬁmercial 55 CY7C140-55PC P25 Commercial
CY7C130-55DC D26 CY7C140-55DC D26
CY7C130-55LC L68 CY7C140-55LC L68
CY7C130-s5DMB D26 Military CY7C140-55DMB D26 Military
CY7C130-55LMB 168 CY7C140-55LMB L8

Speed Package | Operating Speed Package | Operating

(ns) Ordering Code Range (ns) Ordering Code Type Range

35 CY7C131-35LC 169 Commercial ommercial
CY7C131-351C J69 CY7C141-351C J69
CY7C131-35LMB L69 | Military CY7C141-35LMB 169 | Military

45 CY7C131-45LC 169 Commiercial 45 CYT7C141-45LC 169 Commercial
CY7C131451 C 169 CY7C141-451C J69
CY7C131-45LMB 169 Military CY7C141-45LMB L69 Military

55 CY7C131-55LC L69 Commercial S5 CY7C141-55LC L69 Commercial
CY7Ci131-551C J69 CY7C141-551C 169
CY7C131-55LMB 1;69 Military CY7C141-55LMB L69 Military

Shaded area contains preliminary information.
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== CY7C130/CY7C131
=— CY7C140/CY7C141
A SEMICONDUCTOR
MILITARY SPECIFICATIONS
Group A Subgroup Testing T-46-23-12
DC Characteristics
Parameters Subgroups

Vou 1,23

Vou 1,23

Vi 1,23 m

Vi, Max. 12,3

Ik 1,23

Toz 1,23

Ios 1,23

Iec 4,23

Ispi 1,2,3

Ispa 14,2,3

Isps 1,23

Iss4 14,23

Switching Characteristics

Parameters’ | Subgroups Parameters [ Subgroups
READ CYCLE BUSY/INTERRUPT TIMING

tae 7,8,9,10, 11 taia T 7,89 10,11
tan 7,8,9, 10, 11 tona 7,8,9, 10, 11
tora 7,89, 10, 11 tare 7,8,9, 10, 1
tacE 7.8,9 10, 11 tonc 7,8,9, 10, 11
toos 7,8,9, 10, 11 tes 7,8,9, 10, 11
WRITE CYCLE twms 7,8,9, 10, 11
twe 7,8,9,10,11 teins 7,8,9,10, 11
- 7,8,9, 10, 11 tins 7,8,9, 10, 11
faw 7,8,9,10, 11 toINR 7,89 10,11
ta 7,89, 10, 11 temm 7,89, 10, 11
tsa 7,8,9, 10, 11 e 7,8,9, 10, 11

towe 7,8,9,10, 11 BUSY TIMING
o 7,8,9, 10, 11 twe™! 7,8,9, 10, 11
o 7,8,9, 10, 11 twi 7,8,9, 10, 11
tepp 7,8,9, 10, 11
toop 7,8,9, 10, 11
" twop 7,8,9, 10, 11

Note:

19. CY7C140 only.
Document £ 38-00027-D
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