Features

e (.8-micron CMOS for optimum
speed/power

High speed access: 25 ns

Low operating power:

Icc = 170 mA (typ.)

Automatic power-down

TTL compatible

Fully asynchronous operation

Master CY7C133 easily expands data
bus width to 32 or more bits using
slave CY7C143

e BUSY output flag on CY7C133; BUSY
input on CY7C143

PRELIMINARY

CY7C133
CY7C143

e Available in 68-pin PLCC

e Pin compatible and functionally
equivalent to IDT7133 and IDT7143

Functional Description

The CY7C133 and CY7C143 are high-
speed CMOS 2K by 16 dual-port static
RAMs. Two ports are provided permitting
independent access to any location in
memory. The CY7C133 can be utilized as
either a standalone 16-bit dual-port static
RAM or as a master dual-port RAM in
conjunction with the CY7C143 slave dual-
port device in systems requiring 16-bit or

2K x 16 Dual-Port
Static RAM

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.

Each port has independent control pins;
chip enable (CE), write enable (R/Wyp,
R/W_ ), and output enable (OE). BUSY
signals that the port is trying to access the
same location currently being accessed by
the other port. An automatic power-down
feature is controlled independently on
each port by the chip enable (CE) pins.

The CY7C133 and CY7C143 arc available
in 68-pin PLCC.

Logic Block Diagram
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)
Notes:
1. CY7C133 (Master): BUSY is open drain output and requires pull-up
resistor. CY7C143 (Slave): BUSY is input.
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Pin Configuration

68-Pin LCC/PLCC
Top View

987 6 54 3 2 168 6766 65 64 63 62 61
1/0g
1/010L
1/011L
1/0421
1/013L
1/014L
1/015L
Vee BUSYL
GND
1/0gr
1/01r BUSYR
1/O2r
1/04r
1/0sp
1/06r
1/07r

2728 29 3031 32 33 34 35 36 37 38 39 40 41 42 43

C133-2

Selection Guide

7C133-25 7C133-35 7C133-55
7C143-25 7C143-35 7C143-55
Maximum Access Time (ns) 25 35 55
Typical Operating Current Icc (mA) 170 160 150
Typical Standby Current for Isg; (mA) 40 30 20
Maximum Ratings
(Above which the useful life may be impaired. For user guidelines,  Static Discharge Voltage ....................... >2001V
not tested.) (per MIL-STD-883, Method 3015)
Storage Temperature ................. —65°Cto +150°°C  Latch-Up Current ..................couueu... >200 mA
Ambient Temperature with .
Power Applied . ... ..vveeeieei _s5°Cto+1250c  Operating Range
. Ambient
Supply Voltage to Ground Potential
(Pin 4810 Pin 24) +.ovvoveonenseen —0.5V to +7.0V Range Temperature Vee
DC Voltage Applied to Outputs Commercial 0°Cto +70°C SV £10%
in ngh ZState ... —-0.5V to +7.0V Industrial _4OOC to +850C 5V + 10%
DCInput Voltage ....................... —-3.5Vto +7.0V
Output Current into Outputs (LOW) .............. 20 mA
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Electrical Characteristics Over the Operating Rangel?l
7C133-25 7C133-35 7C133-55
7C143-25 7C143-35 7C143-55
Parameter Description Test Conditions Min. | Typ. | Max. | Min. | Typ. | Max. | Min. | Typ. | Max. | Unit
Vou Output HIGH | Ve = Min,, 24 2.4 2.4 A%
Voltage Iog = —4.0mA
VoL Output LOW IoL = 40mA 0.4 0.4 0.4 v
Voltage
IoL = 16.0 mAPI 0.5 0.5 0.5
Vig Input HIGH 2.2 2.2 2.2 \'%
Voltage
VIL Input LOW 0.8 0.8 0.8 \'%
Voltage
I1x Input Leakage GND < Vi < Vc =5 +5 -5 +5 -5 +5 | A
Current
Ioz Output Leakage | GND < Vg < V¢, =5 +5 | -5 +5 | =5 -5 | uA
Current Output Disabled
Ios Output Short Vcc = Max, -200 —200 —200 | mA
Circuit Vout = GND
Currentl4 ]
Icc Ve Operating | CE = Vi, Com’l 170 | 250 160 | 230 150 | 220 | mA
Supply Current | Outputs Open,
f = fyaxl® Ind 170 | 290 160 | 260 150 | 250
Isp1 Standby Current | CEp and CER > | Com’l 40 60 30 50 20 40 | mA
Both Ports, TTL | Vig, f = fyax(®
Inputs Ind 40 75 30 65 20 55
Isp2 Standby Current | CE or CER > | Com’l 100 | 140 85 | 125 75 | 110 | mA
One Port, TTL | Viy, Active Port
Inputs Outputs Qpen, 154 100 | 160 85 | 140 75 | 125
f = fyaxd
Isp3 Standby Current | Both Ports CE;. | Com’l 3 15 3 15 3 15 [ mA
Both Ports, and CER > V¢
CMOS Inputs - 0.2V, VN >
Vcc — 0.2V or
Vin < 0.2V, Ind 3 15 3 15 3 15
=0
Ispa Standby Current | One Port CEy or | Com’l 90 | 120 80 | 105 70 90 | mA
One Port, CER > Vcc —
CMOS Inputs 0.2V, VIN > Ve
- 02V or
VinN < 0.2V,
Adtive Port Ind 90 140 80 120 70 105
Outputs Open,
f = fyaxl®
Capacitancel!
Parameter Description Test Conditions Max. Unit
CIN Input Capacitance Tp =25°C,f =1 MHz, 10 pF
Cour Output Capacitance Vee =50V 10 pF
Notes:
2. See the last page of this specification for Group A subgroup testing 5. Tested initially and after any design or process changes that may affect
information. these parameters.
3. BUSY pin only. 6. At f=fpax, address and data inputs are cycling at the maximum

frequency of read cycle of 1/trc and using AC Test Waveforms input
levels of GND to 3V.

4. Duration of the short circuit should not exceed 30 seconds.
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AC Test Loads and Waveforms
sy R1 893Q iy R1893Q 5V
OUTPUT® ’ OUTPUTO ' 2810
1 1
“T 3470 T 3470 T
INCLUDING == _L INCLUDING == j_L I 30
JIGAND ~ - JGAND ~ - — PpF
SCOPE  (a) SCOPE  (b) C133-3 BUSY Output Load
ALL INPUT PULSES (CY7C133 ONLY)
Equivalent to: THEVENIN EQUIVALENT 3.0v S0 c133-4
OUTPUT o 01,407 oD ——
< 3ns >
Switching Characteristics Over the Operating Rangel’]
7C133-25 7C133-35 7C133-55
7C143-25 7C143-35 7C143-55
Parameter Description Min. | Max. Min. Max. Min. Max. Unit
READ CYCLE
tRC Read Cycle Time 25 35 55 ns
tAA Address to Data Valid[8] 25 35 55 ns
tOHA Data Hold from Address Change 0 0 0 ns
tACE CE LOW to Data Valid(8I 25 35 35 ns
tbOE OE LOW to Data ValidI8] 20 25 30 ns
tL.ZOE OE LOW to Low Z[% 10] 3 3 3 ns
tHZOE OE HIGH to High z[% 10] 15 20 25 ns
tL7ZCE CE LOW to Low Z[% 10] 3 5 5 ns
tHZCE CE HIGH to High z[° 10] 15 20 20 ns
tpu CE LOW to Power-Up 0 0 0 ns
tpD CE HIGH to Power-Down 25 25 25 ns
WRITE CYCLE[!]
twe Write Cycle Time 25 35 55 ns
tSCE CE LOW to Write End 20 25 40 ns
tAW Address Set-Up to Write End 20 25 40 ns
tHA Address Hold from Write End ns
tsa Address Set-Up to Write Start 0 ns
tPWE R/W Pulse Width 20 25 35 ns
tsp Data Set-Up to Write End 15 20 20 ns
tHD Data Hold from Write End 0 0 0 ns
tHZWE R/W LOW to High Z[10] 15 20 20 ns
tLZWE R/W HIGH to Low Z[10] 0 0 0 ns
Notes:

7. 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 Io1/Ion, and 30-pF load capacitance.

8. AC Test Conditions use Vo = 1.6V and Vor = 1.4V.

9. Atany given temperature and voltage condition for any given device,
trzcE is less than tgyzcg and ty zoE is less than tgzog.

10.

11.

tLZCE, tLZWE; tHZOE; tLZOE; tHzCE and tyzwg are tested with Cp, =
SpFasinpart (b) of AC Test Loads. Transition is measured £500 mV
from steady state voltage.

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
set-up 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 Rangel27] (continued)

7C133-25 7C133-35 7C133-55
7C143-25 7C143-35 7C143-55
Parameter Description Min. | Max. Min. Max. Min. Max. Unit

BUSY/INTERRUPT TIMING (For Master CY7C133)
tBLA BUSY Low from Address Match 25 35 50 ns
tBHA BUSY High from Address Mismatch 20 30 40 ns
tBLC BUSY Low from CE Low 20 25 35 ns
tBHC BUSY High from CE High 20 20 30 ns
twDD Write Pulse to Data Delayl12] 50 60 80 ns
tbDD Write Data Valid to Read Data Valid[12] 35 45 55 ns
tBDD BUSY High to Valid Datal13] Note 13 Note 13 Note 13 ns
tps Arbitration Priority Set Up Timel14] 5 5 5 ns
BUSY TIMING (For Slave CY7C143)
twB Write to BUS Y12 0 0 0 ns
twH Write Hold After BUSY!10] 20 25 30 ns
twDD Write Pulse to Data Delay[”] 50 60 80 ns
tbDD Write Data Valid to Read Data Valid[7] 35 45 55 ns
Switching Waveforms

Read Cycle No. 1[18. 19] .
Either Port Address Access

trc

ADDRESS X
le—— tona —> tan
DATA OUT PREVIOUS DATA VALID ><><><><>< DATA VALID

C133-5

Notes:
12. Port-to-port delay through RAM cells from writing port to reading  15. To ensure that write cycle is inhibited during contention.
port. Refer to timing waveform of “Read with BUSY, Master: 16, To ensure that a write cycle is completed after contention.

CY7C133.” 17. Port-to-port delay through RAM cells from writing port to reading
13. tgpp is calculated parameter and is greater of 0,twpp—twp port. Refer to timing waveform of “Read with Port-to-port Delay.”
(actual) or tppp—tpw (actual). 18. R/W is HIGH for read cycle
14. To ensure that the earlier of the two ports wins. 19. Device is continuously selected, CE = Vyp and OE = V..
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Read Cycle No. 2[18.20]

CE

OE

DATA OUT

Icc

Ise

CY7C133
CY7C143
Switching Waveforms (continued)
Either Port CE/OE Access
\ [
e ———————» < tHzcE —>
N A
T tHzoE
DOE — >
re— tizoe —>
e /[ N
Zv DATA VALID 72_
—> tF’U l‘_ e tPD
C133-6

Read Cycle No. 3[19]

Read with BUSY, Master: CY7C133

tRe
ADDRESSR X ADDRESS MATCH X
_ t
R/Wgr \ PWE /
N\ / tHp
Dinr % VALID
ADDRESS, % ADDRESS MATCH
—»| tpg [&—
BUSY, \ < tBHA
le—— tg A ‘l tepp —>
DOUT, XVALID
topp
< twoD c133-7
Notes:

20. Address valid prior to or coincident with CE transition LOW.
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Switching Waveforms (continued)

Timing Waveform of Read with Port-to-port Delay No. 4 (For Slave CY7C143)[21.22,23]

- twe

ADDRR MATCH ><
R/Wgr X\ /

- tow > toH
DR g{ VALID

ADDR, X MATCH

twop >

DOUT. X VALID

tbpbp >

Write Cycle No.1 (OE Three-States Data I/Os — Either Port)[11,24]

Either Port
twe
ADDRESS X X
)\ tsce
CE \ N Z % /
taw > tHA
tsa tPwE
R/W AN \| /
N N /|
tsp < tHp
DATAIN DATA VALID
OE
/ / 7 X\
tHzoE —>
NEAVANANAVNANEAN HIGH IMPEDANCE
Dour /7 /7777
C133-8

Notes: o o
21. Assume BUSY input at Vyy for the writing port and at Vy for the  24. If OE is LOW during a R/W controlled write cycle, the write pulse

reading port. width must be the larger of tpwg or tyzwg + tsp to allow the data I/O
22. Write cycle parameters should be adhered to inorder to ensure proper pins to enter high impedance and for data to be placed on the bus for

writing. the required tgp.

23. Device is continuously enabled for both ports.
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Switching Waveforms (continued)
Write Cycle No. 2 (R/W Three-States Data I/Os — Either Port)[20.25]

Either Port
twe
ADDRESS X X
- tsce < tHa —>
cE K Z
taw
e—— tsA —> tpwe
R/W N N 4
RO 7
tsp —= typ
DATAIN DATA VALID
[e— tHzwg —> tzwe
HIGH IMPEDANCE
DATAGUT  S—3—
a4
C133-10
Busy Timing Diagram No. 1 (CE Arbitration)
CEL Valid First:
ADDRESS| g X ADDRESS MATCH X
CEL
< tpg >
CEr
tBLC I‘— tBHC
BUSYR
CER Valid First:
ADDRESS| g X ADDRESS MATCH X
CER
- tpg >
CEL
teLc I‘_ tBHC —>|
BUSY,
C133-9

Note:

25. If the CE LOW transition occurs simultaneously with or after the
R/W LOW transition, the outputs remain in the high-impedance
state.
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Switching Waveforms (continued)
Busy Timing Diagram No. 2 (Address Arbitration)
Left Address Valid First:
trc OF twg ———— >
ADDRESS MATCH X ADDRESS MISMATCH ><
ADDRESS,
- tps
ADDRESSR
~<— tgLA <— tBHA
BUSYR
Right Address Valid First:
trc Or tyg —— >
ADDRESS MATCH X ADDRESS MISMATCH ><
ADDRESSR
tps
ADDRESS|
<— 1gIA <— tBHA
BUSY,_
C133-11
Busy Timing Diagram No. 3
Write with BUSY (Slave: CY7C143)
CE ﬂ
B - tpwE >
R/W \|
N\
l— tyyg —> twH —>
BUSY
C133-12
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32-Bit Master/Slave Dual-Port Memory Systems
R/W LEFT R RIGHT R/W
MASTER
BUSY BUSY
WV sy 5V WM
» RW R/W
SLAVE
BUSY BUSY
C133-13
Ordering Information
Speed Package Operating
(ns) Ordering Code Name Package Type Range
25 CY7C133-25]C J81 68-Lead Plastic Leaded Chip Carrier | Commercial
CY7C133-25]1 J81 68-Lead Plastic Leaded Chip Carrier | Industrial
35 CY7C133-35]JC J81 68-Lead Plastic Leaded Chip Carrier | Commercial
CY7C133-35]1 J81 68-Lead Plastic Leaded Chip Carrier | Industrial
55 CY7C133-55]C J81 68-Lead Plastic Leaded Chip Carrier | Commercial
CY7C133-55]1 J81 68-Lead Plastic Leaded Chip Carrier | Industrial
Speed Package Operating
(ns) Ordering Code Name Package Type Range
25 CY7C143-25]C J81 68-Lead Plastic Leaded Chip Carrier | Commercial
CY7C143-25]1 J81 68-Lead Plastic Leaded Chip Carrier | Industrial
35 CY7C143-35]JC J81 68-Lead Plastic Leaded Chip Carrier | Commercial
CY7C143-35]1 J81 68-Lead Plastic Leaded Chip Carrier | Industrial
55 CY7C143-55]C J81 68-Lead Plastic Leaded Chip Carrier | Commercial
CY7C143-55]1 J81 68-Lead Plastic Leaded Chip Carrier | Industrial

10
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MILITARY SPECIFICATIONS

CY7C133
CY7C143

Group A Subgroup Testing
DC Characteristics

Parameter Subgroups
Vou 1,2,3
VoL 1,2,3
Vo 1,2,3
Vi Max. 1,2,3
Itx 1,2,3
Ioz 1,2,3
Icc 1,2,3
Isp1 1,2,3
Ispa 1,2,3
Isps 1,2,3
Isps4 1,2,3

Switching Characteristics

Parameter Subgroups

READ CYCLE

trRC 7,8,9,10, 11
tAA 7,8,9,10, 11
tACE 7,8,9,10, 11
tDOE 7,8,9,10, 11
WRITE CYCLE

twe 7,8,9, 10, 11
tSCE 7,8,9, 10, 11
tAW 7,8,9, 10, 11
tHA 7,8,9, 10, 11
tsa 7,8,9,10, 11
tPWE 7,8,9,10, 11
tsp 7,8,9, 10,11
tHD 7,8,9,10, 11

11

Parameter Subgroups

BUSY/INTERRUPT TIMING

tBLA 7,8,9,10,11
tBHA 7,8,9,10, 11
tBLC 7,8,9,10, 11
tBHC 7,8,9,10, 11
tps 7,8,9, 10, 11
tWINS 7,8,9,10, 11
tEINS 7,8,9,10, 11
tINS 7,8,9,10, 11
tOINR 7,8,9,10, 11
tEINR 7,8,9,10, 11
tINR 7,8,9,10, 11
BUSY TIMING

twal?! 7,8,9,10, 11
twH 7,8,9,10, 11
tBDD 7,8,9, 10, 11

Note:

26. CY7C143 only.

Document #: 38—00414
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Package Diagrams
68-Lead Plastic Leaded Chip Carrier J81

DIMENSIONS IN INCHES MIN.
PIN 1 MAX,

—7mmmmmmmmr/mmmmmmm
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i p i
i i T
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0958 - 0090
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