Features

e Pin-programmable into direct-
mapped or tv y set fative
format

e CMOS for optimum speed/power
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Common I/O

Internal address latch
TTL-compatible inputs and outputs
Compatible with Intel 82385 Cache
Controller

Functional Description

The CY7C183 and CY7C184are high-per-
formance monolithic CMQOS static RAMs
that contain 128 Kbits organized into ei-
ther two two-way set-associative blocks of
4K x 16 RAM or one directly mapped 8K x
16-bit RAM.
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They are designed specifically for use with
the Intel 82385 Cache Controller, and
their addresses are latched on the falling
edge of the Address Latch Enable (ALE)
signal. When ALE is HIGH, the latch is
transparent. The CY7C183 has alladdress
bits latched by the ALE signal except Aj.
This signal bypasses the latch and has a
faster access time. All address bits are
latchedby the ALE signal in the CY7C184.
The mode pin controls whether the device
is configured as a direct-mapped 8K x 16
RAM or a two-way set-associative 2 x 4Kx
16 RAM. When mode is HIGH, the device
is placed in the two-way mode. In this
mode, the upper address bit, Ay, is a
“don’t care” and is externally wired to
ground. When mode is LOW, the device is
placed in the direct mode.

Writing is accomplished in the two-way
mode by taking CE LOW and by driving
the respective CS; and WE signals LOW.

2 x 4096 x 16 Cache RAM

TSy enables bits Dg—D7while CSyenables
bits Dg—D15. WE 4 and WEgenable cache
banks A and B, respectively, to receive the
data present on the data bus. OE and
OEgsimilarly enable cache banks A and B,
respectively, to drive the data bus.

Writing is accomplished in the direct maode
by tying WE 5 and WEg together external-
ly, and using them as a single write enable.

Reading is accomplished in the two-way
mode by taking CE LOW, forcing the ap-
propriate OE, and CS; signals LOW and
the WE, signal HIGH. The contents of the
memorylocation specified on the address
pinswill appear on the 16 outputs. Activa-
tion of OE4 and OEg simultaneousty will
cause both banks to be deselected.

Reading is accomplished in the direct
mode by tying OEA and OEg together ex-
ternally and using them as a single output
enable.

Logic Block Diagrams

Two-Way Set Associative (Mode = HIGH)

Direct Map (Mode = LOW)
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Pin Diagrams
PLCC
Top View
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C183-3 = C183-4
Selection Guide
7C183-20 7C183-25 7C183-35 7C183-45
7C184-20 7C184-25 7C184-35 7C18445
Maximum Address Access Time (ns) Commercial 20 25 35 45
Military 35 45
Maximum Output Enable Access Time (ns) Commercial 8 10 14 16
Military 14 16
Maximum Operating Current (mA) Commercial 250 220 170 140
Military 200 160
Shaded area contains preliminary information.
Maximum Ratings
(Above which the useful life may be impaired. Foruserguidelines,  Static Discharge Voltage ......................... >2001V
nottested.) (per MIL—STD—883, Method 3015)
Storage Temperature .................. —65°Cto +150°C Latch-UpCurrent ............ .. ... >200 mA
Ambient Temperaturewith Operating Range
- _ o o
PowerApplied ................ RAREREEE 55°Cto +125°C Ambient
Supply Voltage to Ground Potential . . ... . ... —0.5Vto +7.0V Range Temperature Vee
DC Voltage Applied to Outputs Commercial 0°Cto +70°C 5V + 10%
inHighZState ......................... —0.5Vto +7.0V Militaryl™ T 35°Cto +125°C 5V + 10%
DC Input Voltagelll .............................. +7.0V Notes:
Output Current into Outputs (LOW) ................ 20mA 1. Vy (min.) = — 3.0V for pulse durations of less than 20 ns.

2. Taisthe “instant on” case temperature.
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#  SEMICONDUCTOR
Electrical Characteristics Over the Operating Rangel®]
7C183-20 | 7C183-25 | 7C183-35 | 7C183-45
7C184—20 | 7C184-25 | 7C184-35 | 7C184-45
Parameters Description Test Conditions Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Units
VoH Output HIGH Voltage | Voc =Min, Ion = —4.0 mA | 24 2.4 24 24 \%
VoL Output LOW Voltage | Ve = Min,, Iop, = 8.0mA 0.4 04 0.4 0.4 v
Vi Input HIGH Voltage 2.2 Vee 2.2 Vee 22 Vce 2.2 Vce \'%
ViL Input LOW Voltagel Tl —05] 08 |-05|] 08 [-05] 08 |[-05] 0.8 v
Ix Input Load Current | GND < V] < Vcc ~10] +10 | -10[ +10 [ -10 | +10 | 10| +10 | wA
Ioz Output Leakage GND < Vi< Ve, 10| +10 [-10| +10 | =10 | +10 | —10 | +10 | wA
Current OutputDisabled
Ios Output Short Ve = Max., Voyut = GND -350 -350 —350 —350 | mA
Circuit Current!4]
Icc V¢ Operating Vee = Max Com’l 250 220 170 140 | mA
Supply Current Ioyr = 0mA
Read Cyclel*] Mil 200 160
Duty Cycle = 45%
Shaded area contains preliminary information.
Capacitancel®
Parameters Description Test Conditions Max. Units
Cin InputCapacitance Ta = 25°C,f =1 MHz, 10 pF
CouTt OutputCapacitance Vge = 5.0V 10 pF
AC Test Loads and Waveforms
R14812 R1481Q
sv 5V
ouTPUT oUTPUT ALL INPUT PULSES
3.0V b 90%
85 pF ¢ R2 5 pF R2 10% 80% 10%
INCLUDING I 2580 INCLUDING I 250 GND
JSIGCghI;g = = chg':g = = <&ns =l <5ns
C183-5 c1836
(a) (b)
Equivalent to: THEVENIN EQUIVALENT

Notes:

167Q

OUTPUT 00— AMWNr—e——0  1.73V

3. Seethelast page of this specification for Group A subgroup testing in-
formation.

4. Notmore than 1 output should be shorted at one time. Durationof the
short circuit should not exceed 30 seconds.

5. Atagiven duty cycle, Write Cycle Icc is equal to 1.4 times Read Cycle

Icc.

6.

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

these parameters.

Test conditions assume signal transition time of 5 nsor less, timing ref-
erence levelsof 1.5V, input pulse levels of 0 to 3.0V, and output loading
of the specified Ior/Ion and 30-pF load capacitance.
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Switching Characteristics Overthe Operating Rangel>7]
7C183-20 7C183-25 7C183-35 7C183—-45
7C184-20 7C184-25 7C184-35 7C184—45

Parameters Description Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Units
READ CYCLE®]
trC Read Cycle Time 20 25 35 45 ns
taa Address to Data Valid 20 25 35 45 ns
taa Apold) Address to Data Valid A;, 15 17 25 35 ns
tce Chip Enable to Data Valid 10 12 15 20 ns
tcs Chip Select to Data Valid 10 12 15 20 ns
tOE OE, LOW to Data Valid 8 10 14 16 ns
toHA Output Hold from AddressChange 3 3 3 3 ns
toHL Output Hold from ALE HIGH 3 3 3 3 ns
tLzCcE CE,CS5;LOW to Low Z 3 3 3 3 ns
t1.ZOE OE,LOWtoLowZ 0 0 0 0 ns
tHZCE CE, CS; HIGH to High Z 12 15 25 30 ns
tHZOE OE, HIGH to High Z 8 9 10 12 ns
tPALE ALE Pulse Width 8 ’ 8 10 12 ns
tSALE Address Set-Up to ALE Low 3 4 6 8 ns
tHALE Address Hold from ALE Low 4 4 4 4 ns
WRITE CYCLE!0]
twe Write Cycle Time 20 25 35 45 ns
tAw Address Set-Up to Write End 15 20 30 40 ns
tsce Chip Enable to Write End 15 20 25 30 ns
tscs Chip Select to Write End 15 20 25 30 ns
tsp Data Set-Up to Write End 8 10 10 10 ns
tHD Data Hold from Write End 0 0 0 0 ns
tPWE Write Enable Pulse Width 15 20 25 30 ns
tsa Address Set-Up to Write Start 0 0 0 0 ns
tHA Address Hold from Write End 0 0 0 0 ns
tLZWE WE, HIGH to Low Z 3 3 3 3 ns
tHZWE WE LOW to High Z 12 15 15 20 ns
tPALE ALE Pulse Width 8 8 10 12 ns
tSALE Address Set-Up to ALE Low 4 4 6 8 ns
tHALE Address Hold from ALE Low 4 4 4 4 ns

Shaded area contains preliminary information.

;o.e];)lh WE4 and WEg must be HIGH for read cycle. 10. The internal write time of the memory is defined by the overlap of CE,

CS,, and WEj. All signals must be LOW to initiate a write and any sig-
nal 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.

9. CY7C183 only.
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Switching Waveforms
Read Cycle No. 1 (ALE = CLOCK) 1]
tre
ALE [ 4
— tpALE q\ A
tsALE «— tHALE
wooness ST oo v 3<><><><><><><>d(
taa
tan A1z ——q
ADDRESS A12 \
(7C183) A12VALID
toHL toHL
tona
DATA  PREVIOUS DATA ><><>O<>< DATA VALID
C183-7
Read Cycle No. 2 (ALE = CLOCK .
tre
ALE 4 -
/] tealE ———b\ _ \
tsaLte «— tHalE
wooress ST rooness v }o< XX ><>o§<
taa
CE,CS tce tcs —— :/_
N\ thzce —™
je—— o — ™
OF N 7t
tizoE tzoe — 7
e— ty 70—
HIGH IMPEDANGCE \
DATA KK DATA VALID D, e
c183-8
Read Cycle No. 3 (ALE = HIGH) [12. 13]
[ tre ]
ADDRESS
w7 —> tora
CE,CS yi— tce tcs
N tHzce — ™
N toe
o N J{L ]
1 70E tHzoe
;— i zce
DATA HIGH IMPEDANCE 77 DATA VALID N\
 dl C183-9
13. WE is HIGH for read cycle.

Notes:
11. Device is continuously selected, CE and CS are LOW.
12. Address valid prior to or coincident with CE transition LOW.
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Switching Waveforms (continued)
Write Cycle No. 1 (ALE = CLOCK, WE Controlled) [14]

twe ,
ALE 7/ Yote X 7}
tsaLe HaLe
pooness STKOK oo SKXTKIKIIKKKK
e taw
* ; zj W tsce: tscs
CE,CS /] N / i ; § Q i
e— tga trwe
WE XK /—/ zwe
tHzwe fe— top —mj= typ

DATA

DATA—IN VALID

O

C183-10

Write Cycle No. 2 (ALE = CLOCK, CE/CS Controlled) [14]

L twe 1
ALE [, ~SS— N /|
tsaLE tHALE
vooness STTK oo KTSTKITIKKK
taw

i < [« tewe
e X XXX X XXX XXX

- A —mfe—— tsce: tscs

CE, TS S& 7/
I‘/—_ sp —J‘- tHo :]
DATA DATA—IN VALID
l\_/l c183-11
Write Cycle No. 3 (ALE = HIGH, CE/CS Controlled) [14]

ALE /é:/‘:/‘%:/"é://

[ twe

ADDRESS j{ ADDRESS VALID B4
T taw

_— AN tewe
we X XX XXR XX XXX

-— lsa tsce, tscs tHa —

CE,CS +
/|
l: tsp *te— typ >
DATA DATA—IN VALID
I\—_/I c183-12
Note:

14. OE is deselected (HIGH).
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Truth Tables
Two-Way Mode (Mode = HIGH)
CE CSo CS; OE, OEg WE, WEg Operation
H X X X X X X Outputs High Z, Write Disabled
L H H X X X X Outputs High Z, Write Disabled
X X X H H X X Outputs High Z
X X X L L X X Outputs High Z
L L H L H H H Read 1/Op—-1/O7 Bank A
L L H H L H H Read I/Op—1/07 Bank B
L H L L H H H Read I/Og—1/0;5 Bank A
L H L H L H H Read 1/Og—1/015 Bank B
L L L L H H H Read 1/Og—1/O5 Bank A
L L L H L H H Read [/Og—1/O35 Bank B
L L H X X L H Write [/Og—1/07 Bank A
L L H X X H L Write I/Oq—1/07 Bank B
L H L X . X L H Write I/Og—1/O15 Bank A
L H L X X H L ‘Write [/Og—1/O15 Bank B
L L L X X L H Write 1/Og—1/O15 Bank A
L L L X X H L Write I/Og—1/015 Bank B
L L H X X L L Write [/Og—1/O7 Banks Aand B
L H L X X L L Write /0g—1/O15 Banks A and B
L L L X X L L Write 1/O2¢—1/O15 Banks Aand B
Direct Mode (Mode = LOW)
CE CSo CS; OE, OEg WE, WEgn Operation
H X X X X X X Outputs High Z, Write Disabled
L H H X X X X Outputs High Z, Write Disabled
X X X H H X X Outputs High Z
L L H L L H H Read 1/0g—1/07
L H L L L H H Read 1/0g—1/035
L L L L L H H Read 1/0g—1/0y5
L L H X X L L Write [/Oy—1/O7
L H L X X L L Write I/Og—1/O15
L L L X X L L Write I/Op—1/O15
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Ordering Information
Speed Package | Operating Speed Package | Operating
(ns) Ordering Code Type Range (ns) Ordering Code Type Range
20 CY7C183-20IC J69 Commercial 20 CY7C184-200C J69 Commercial
25 CY7C183-25]C J69 Commercial 25 CY7C184-251C J69 Comimercial
35 CY7C183-35JC J69 Commercial 35 CY7C184—-351C J69 Commercial
CY7C183-35LMB L68 Military CY7C184—-35LMB L68 Military
45 CY7C183-45)C J69 Commercial 45 CY7C184—-451C J69 Commercial
CY7C183—-45LMB L68 Military CY7C184—45LMB L68 Military

Shaded area contains preliminary information.

MILITARY SPECIFICATIONS

Group A Subgroup Testing

DC Characteristics

Parameters Subgroups

Vou 1,2,3
VoL 1,2,3
VIH 1,2,3
VL Max. 1,23
Irx 1,2,3
Ioz 1,2,3
Ios 1,2,3
Icc 1,23

Shaded area contains preliminary information.

Switching Characteristics

Parameters ] Subgroups

READ CYCLE
trC 7,8,9,10,11
tAA 7,8,9,10,11
tOHA 7,8,9,10, 11
tACE 7,8,9,10,11
tHOE 7,8,9,10,11

WRITE CYCLE
twc 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
IPWE 7,8,9,10,11
tsp 7,8,9,10,11
tup 7,8,9,10,11

Document #: 38—00090-B
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