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Features Functional Description

e 0.8-micron CMOS for optimum The CY7C130/CY7C131/CY7C140/
speed/power CY7C141 are high-speed CMOS 1K by 8

dual-port static RAMs. Two ports are pro-
vided permitting independent access to any
location in memory. The CY7C130/
CY7C131 can be utilized as either a
standalone 8-bit dual-port static RAMor 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.

o Automatic power-down

o TTL-compatible

e Capable of withstanding greater than
2001V electrostatic discharge

Fully asynchronous operation

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
CY7C140/CY7C141

o INT flag for port-to-port
communication

1024 x 8 Dual-Port
Static RAM

Each port has independent control pins; chip
enable (CE), write enable (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.

A die coat is used to insure alpha immunity.

Logic Block Diagram

Pin Configurations
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_ ONLY — 1106,
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RAW, — pt—— R/Wq 1105
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I — |
INTW2) J > NT: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.

2-54




CY7C130/CY7C131

%
= -
%:- SEMICONDUCTCR

Pin Configurations (continued)

CY7C140/CY7C141
52-Pin LCC/PLCC 48-Pin LCC
Top View Top View
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7C130/7C131
7C140/7C141

c130-3 C130-4
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 Commercial 120 90 90
Current (mA Military 170 120 120
Maximum Standby Commercial 45 35 3s
Current (mA) Military 65 a5 a5
Shaded area contains preliminary information.
Maximum Ratings
(Above which the useful life may be impaired. For uscr guidelines, not tested.)
Storage Temperature ................ -65°Cto + 150°°C  Static Discharge Voltage ... ... RERRRRETRPRR SRR >2001V
Ambient Temperature with (per MIL-STD-883, Method 3015)
Power Applied ...........c........... ~55°Cto + 125°C  Latch-Up Current............................. >200 mA
Supply Voltage to Ground Potential Operating Range
(PN d8t0PIN24) ..o, -05Vto + 7.0V ywre—
mbien
DC Voltage Applied to Outputs R Temperat v,
in High Z State .. -....oovvennoeeeeii. ~05V to + 7.0V anee perature ce
DC Input Voltage ....................... -35Vto + 7.0V Commercial 0°Cto + 70°C 5V = 10%
Output Current into Outputs (Low) . ................ 20 mA Military?*! -55°C o + 125°C 5V = 0%

2-55



CY7C130/CY7C131
CY7C140/CY7C141

=~
B oo

Electrical Characteristics Over the Operating Rangel*

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 Vee = Min, Ioy = - 40 mA 24 24 A\
VoL Output LOW Voltage IoL = 40 mA 04 0.4 \2
IoL = 16.0 mAP! 0.5 0.5
Vm Input HIGH Voltage 22 22 \'%
Vio Input LOW Voltage 0.8 0.8 \'%
Iix Input Load Current GND < V; < Ve -5 +5 -5 +5 HA
Toz Output Leakage GND < Vy < Ve, ~ ~
Current Output Disabled 3 +5 3 +5 HA
Ios Output Short Vee = Max,,
Circuit Current!®] Vour = GND -350 =350 | mA
Icc Ve Operating Supply | CE = Vi Com'l 120 90 [ mA
Current ?:tpfuts Open Mil 70 20 | mA
- — Mr\.‘(_
Isp Standby Current CE_ and CEg > Vi Com’l 45 35 mA
Both Ports, TTL Inputs | [ = fyax Mil 65 45 mA
Iss2 Standby Current CE and CEg > V.HO Com’l 90 75 | mA
t
One Port, TTL Inputs ?(;tng:{i(()n Outputs Open il s % —y
Isps Standby Current Both Ports CE; and ,
Both Ports, CEg> Vec - 0.2V Com’l 15 15| ma
CMOS Inputs Vin 2> Vee -02V or
Vin< 02V, f=0 Mil 15 15 mA
Isp Standby Current One Port CE, or s
! One Port, CMOS Inputs |CEg > Vee - 0.2V, Com’l 85 M| mA
ViN = Vee-02Vor
Vin < 0.2V,
Active Ports Qutputs Open, | Mil 105 85 mA
f = fuax
Shaded area contains preliminary information.
Capacitance!”
Parameters Description Test Conditions Max. Units
Cin Input Capacitance Ta = 25°C, f = 1 MHz, 10 pF
Cout Output Capacitance Vee =50V 10 pF
Notes:

3. Tais the “instant on” case temperature

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

information.
5. BUSY and INT pins only.

6. Duration of the short circuit should not exceed 30 seconds.

7. Tested initially and after any design or process changes that may affect

these parameters.

8. Test conditions assume signal transition times of 5 ns or less, timing
reference levels of 1.5V, input pulse levels of 0 1o 3.0V and output

loading of the specified Igi/Iou, and 30-pF load capacitance.

9. thzce and tyzwe are tested with Cp, = 5pF as in part (b) of AC Test

Loads. Transition is measured =500 mV from steady state voltage.

10. At any given temperature and voltage condition, tyz is less than t .z

for any given device.

11. The infernal write time of the memory is defined by the overlap of CS
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LOW and WE LOW. Both signals must be low to initiate a write 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
that terminates the write.
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CY7C130/CY7C131

CY7C140/CY7C141
AC Test Loads and Waveforms
R148151 R1481£L 5v
sv 5
OUTPUT OUTPUT 28000
BUSY
AR T flha %
INCLUDING INCLUDING 30 pF
JIG AND - _—_:' JIG AND 3 "=._
SCOPE SCOPE =
@ (b) oraoe BUSY Output Load
(CY7C130/CY7C131 ONLY)
ALL INPUT PULSES c130-6
Equivalent to: THEVENIN EQUIVALENT sov ' g b 50%
{19
OUTPUT 187 1.73v GND 10% 10%
<5ns <5ns
Switching Characteristics Over the Operating Rangel* 8

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 35 45 55 ns
taa Address to Data Valid 35 45 55 ns
toHA Data Hold from Address Change 0 0 0 ns
tace CE LOW to Data Valid 35 45 55 ns
tpoe OE LOW to Data Valid 20 25 25 ns
tizoE OELOWtoLow Z 3 3 3 ns
tuzoE OE HIGH to High 2 20 20 25 ns
tizce CE LOW to Low Z!') 5 5 S ns
thzce CE HIGH to High 21> 20 20 25 ns
teu CE LOW to Power-Up 0 0 0 ns
ten CE HIGH to Power-Down 35 35 35 ns
WRITE CYCLE!""
twe Write Cycle Time 35 45 55 ns
tsce CE LOW 10 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
tewe WE 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 WE HIGH to High Z 20 20 25 ns
tLzwe WE HIGH to Low Z 0 0 0 ns

Shaded area contains preliminary information.
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Switching Characteristics Over the Operating Range!* ¥ (Continued)

7C130-35 7C130-45 7C130-55
7C131-35 7C131-45 7C131-55
7C140-35 TC140-45 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
BHA BUSY HIGH from Address Mismatch('2! 35 45 55 ns
tarc BUSY LOW from CE LOW 35 45 25 ns
teuc BUSY HIGH from CE HIGH™ 20 25 25 ns
tps Port Set Up for Priority 5 5 S ns
twp!" WE LOW after BUSY LOW 0 0 0 ns
twi WE HIGH after BUSY HIGH 30 35 35 ns
tepp BUSY HIGH to Valid Data 35 45 45 ns
toon Write Data Valid to Read Data Valid N&te N Se N&te ns
twpp Write Pulse to Data Delay N104te N104[c N1041£: ns
INTERRUPT TIMING
twins WE 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
toing OE to INTERRUPT Reset Timel'? 25 35 45 ns
teNr CE 10 INTERRUPT Reset Time!'? 25 35 45 ns
tiNg Address to INTERRUPT Reset Timel!2 25 35 45 ns
Shaded area contains preliminary information.
Notes: _
12. These parameters are measurcd from the input signal changing, until  15. WE is HIGH for read cycle.
the output pin goes to a high-impcdance state. 16. Device is continuously selected, TS = Vi, and OE = V.
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 I/Q pins enter high-impedance state as shown, when OFEis held
on Port B’s outputs undisturbed until one access time after one of the LOW during write.
following:
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. 11>l
Either Port Address Access |
L
tae
ADDRESS
taa
- tona
DATA OUT PREVIOUS DATA VALID DATA VALID
c130-7
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Switching Waveforms (continued)
Read Cycle No. 215171 —_
—— Either Port CE/OE Access
o N ja— 4, -]
OE _—* tace 2CE
— E tzoe
PEm——
tzce
TITITIITY B
DATA OUT Lt DATA VALID E—
~—» tay f— tpp
lee
c130-8

Isa

Timing Waveform of Read with BUSY (%)

X

ADDRESSp x ADDRESS MATCH
R/Wx )\ //
Divp X
ADDRESS, X ADDRESS MATCH
BUSY,_ \ b= ton F
tgop —
DOUT, X vauo
tooo
twoo c130-8
Write Cycle No. 11! 18]
Either Port
twc —w
ADDRESS _X %
tsce
cs R@\Q\ }%7/%/
taw ta =™
tsa tewe
RW
RNK Vi
tsp tp
DATAN q DATA-IN VALID
=~
-— tyzae
HIGH IMPEDANCE
Dour >>>>>?é%
€130-10
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Switching Waveforms (continued)
Write Cycle No, 2 [11- 1]
Either Port
la twe ]
ADDRESS * k
tsce ta —
AN .
taw
tewe

je—— tgn —»
N‘\\
joe— t5p —te- bp

RAW
4
% DATA-VALID

DATAN &
1
— tzwe I tzwe -
HIGH IMPEDANCE 4@
C130-11

DATAquT

Busy Timing Diagram No. 1(CE Arbitratien)

ADDRESS MATCH

CE,, Valid First:

ADDRESSR
X

LANDR

CE,
tps

CEq
N
N
f— e f'— taHe
©130-12

BUSY,

CER Valid First:

ADDRESS X

ADDRESS MATCH

=

LANDR
CEr
tps
CE,
talc l‘— tarc
BUSY,
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Switching Waveforms (continued)

Busy Timing Diagram No. 2 (Address Arbitration)

Left Address Valid First:

ADDRESS MATCH ADDRESS MISMATCH X
ADDRESS ™
4— Ipg

ADDRESSy K

LA f— tgra
BUSY,

Right Address Valid First:

tac OR twe
ADDRESS MATCH ADDRESS MISMATCH X
ADDRESSy .
S

ADDRESS, X

taLa fe— tgra
BUSY,
C130-15

Busy Timing Diagram No, 3

C130-14

Write with BUSY (Slave: CY7C140/CY7C141)

l tpwe |
R/W
tws tWH —_—
BUSY

C130-18
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Switching Waveforms (continued)

Interrupt Timing Diagrams

Left Side Sets INTg: .
WC

ADDR, % WRITE 3FF

tns
= T "/
tans ™
AW, t \\ )(
SA twing
NTq \‘
Right Side Clears INTg: L oo g c130-7
ADDRg XXXX READ 3FF *
[e— tHa Ny =
CEg h
T teins
W /LA
% NONOONSNNINSNNNNNNNNNRK /
— I‘- tonr ; /
c130-18
Right Side Sets ﬁ,_:l
twe
ADDRq % WRITE 3FF XXX X
tNs i —
TEq J/
tEng ——
RWR J(
[ tea T twing
INT,
L \‘
C130-19

Left Side Clears INT_ \
RC
ADDRg g(
jo——— ta tng —

READ 3FE

CEL ’\
tens

w7777 77777

%2 NONNNONNNNNNNNNNNNNRK

—

TNT,

onr =

/
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Typical DC and AC Characteristics
NORMALIZED SUPPLY CURRENT NORMALIZED ACCESS TIME OUTPUT SOURCE CURRENT
vs. SUPPLY VOLTAGE vs, AMBIENT TEMPERATURE . vs. OUTPUT VOLTAGE
1.4 l 1.2 L1120
o lec g
212 oo < 10 £ 100
: R W
810 Bos E 8o 2
2 08 B 3
N N
2 o5 2°° Veomsov | £ ° Yoo =50V
. Vi = 5.0V 2 A=
z Z 04 N 2 40 =
O 04 Q @«
-4 z 02 5 =
0.2 Isa - lss E 20
00 06 6 0
40 45 5.0 55 60 -85 25 125 ) 1.0 2.0 30 40
SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C) OUTPUT VOLTAGE (V)
NORMALIZED ACCESS TIME NORMALIZED ACCESS TIME OUTPUT SINN CURRENT
vs. SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE vs. OUTPUT VOLTAGE
14 16 Z 140
£
= 120
13 <14 = -
3 3 PR A
o 4
ﬁ 2 g 1.2 8 80 /
oo N 3 /
< 1.1 4
z S 10 Z 60
= o, - w
& 1o S~ Ta=25°C g Voo = 5.0V 'é o
09 08 5 2 / Voo = 50V __|
. D Ta = 25°C
08 0.6 0 1 1
40 45 5.0 55 6.0 -85 25 125 00 1.0 20 30 40
SUPPLY VOLTAGE AMBIENT TEMPERATURE (°C) OUTPUT VOLTAGE (V)
™
TYPICAL PON EROONCURRENT TYPICAL ACCESS TIME CRANGE
vs. SUPPLY VOLTAGE vs. OUTPUT LOADING NORMALIZED Icc vs. CYCLE TIME
30 300 1.25 T
Vog = 45.0V
25 25.0 Ta = 25°C
& = g Viy = 0.5V
220 £200 g 10
3 2 / 3 /
=4
% 15 E 150 7 E /
2 10 4 100 7 Qo075
V. Vee = 45.0v _| /
05 5.0 125 25
00 0 ! 1 0.50
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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CY7C140/CY7C141
Ordering Information
Speed Package | Operating S Package | Operating
(ns) Ordering Code Type Range ns) Ordering Code Type Range

35 CY7C130-35PC P25 Commercial 35 CY7C140-35PC P25 Commercial
CY7C130-35DC D26 CY7C140-35DC D26
CY7C130-35LC L68 CY7C140-35LC L68
CY7C130-35DMB D26 Military CY7C140-35DMB D26 Military
CY7C130-35L.MB L68 CY7TC140-35LMB L68

45 CY7C130-45PC P25 Commercial 45 CY7C140-45PC P25 Commercial
CY7C130-45DC D26 CY7C140-45DC D26
CY7C130-45LC 168 CY7C140-45LC L68
CY7C130-45DMB D26 Military CY7C140-45DMB D26 Military
CY7C130-45LMB L68 CY7C140-45L.MB 168

55 CY7C130-55PC P25 Commercial 55 CY7C140-55PC P25 Commercial
CY7C130-55DC D26 CY7C140-55DC D26
CY7C130-55LC L68 CY7C140-55L.C Lo8
CY7C130-55DMB D26 Military CY7C140-55DMB D26 Military
CY7C130-55LMB L68 CY7C140-55L.MB 168

Speed Package { Operating Speed Package | Operating
(ns) Ordering Code Type Range (ns) Ordering Code Type Range

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

45 CY7C131-45LC L69 Commercial 45 = Y7C141-45LC L69 Commercial
CY7C131-45]C 169 CY7C141-451C J69
CY7C131-45L.MB 169 Military CY7C141-4SLMB 169 Military

55 CY7C131-55LC 169 Commercial 55 CY7C141-55LC L69 Commercial
CY7C131-551C J69 CY7C141-551C L69
CY7C131-55LMB L69 Military CY7C141-55LMB L69 Military

Shaded area contains preliminary information.
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MILITARY SPECIFICATIONS
Group A Subgroup Testing
DC Characteristics
Parameters Subgroups
Vou 1,23
VoL 1,2,3
Viu 1,23
Vi, Max. 1,23
Iix 1,23
Ioz 1,23
Ios 1,23
Iec 1,2,3
Isps 1,2,3
Isgz 1,23
Ises 1,23
Isps 1,2,3
Switching Characteristics
Parameters Subgroups Parameters Subgroups
READ CYCLE BUSY/INTERRUPT TIMING
tre 7,8,9, 10, 11 tara 7,.8,9, 10, 11
taa 7,8,9,10, 11 tBHA 7.8,9,10, 11
tona 7,8,9,10, 11 teLc 7,8,9,10, 11
tace 7,8,9,10,11 tanc 7,8,9,10, 11
tpoE 7,8,9,10, 11 tps 7,8,9,10, 11
WRITE CYCLE twins 7,8,9 10, 11
twe 7,8,910, 11 tEINS 7,8,9, 10, 11
tsce 7,8,9 10, 11 tns 7,.8,9, 10, 11
taw 7,8,9,10, 11 toinr 7,8,9,10,11
tha 7,8,9,10, 11 tEINR 7.8,9, 10, 11
tsa 7,8,9 10, 11 tINR 7,8,9, 10,11
trwg 7,8,9,10, 11 BUSY TIMING
tsp 7,8,9,10, 11 twpl!% 7.8,9,10, 11
tup 7,8,9,10, 11 twi 7,8,9, 10,11
tspp 7,8, 9, 10, 11
toop 7.8,9,10, 11
twop 7,8,9, 10, 11
Note:

Document # 38-00027-D

19. CY7C140 only.
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