
2-WAY 4,096 WORDS x 18 BITS/8,192 WORDS x 18 BITS
CMOS STATIC CACHE DATA RAM

DESCRIPTION
The TC55187T is a 147,456 bits high-speed static RAM which can be user-configured either as 2-way

4,096 words by 18 bits or as 8,192 words by 18 bits. It is provided with a byte control and on-chip
address latches. The TC55187T is fabricated using Toshiba’s CMOS technology and advanced circuit
techniques which provide the high Speed feature, and is operated from a single 5-volt supply. This
device features address access time as fast as 20ns , output-enable access as fast as 10ns and simple
interfacing capability with bipolar T’I‘L circuits. The TC55187T can directly interface with the INTEL
82385 cache controller, without requiring additional peripheral circuit such as latches, transceivers and
gates. Therefore; Significant reductions in the number of parts , board assembly area and power
dissipation can be achieved by using the TC55187T cache data RAM. The MODE input of the
T055187T allows the user to configure the memory internally either as a 2-way 4,096 words by 18 bits
organization which is suitable for 2-way set associative cache designsor as a 8,192 words by 18 bits
organization suitable for direct map cache designs. The T055187T can also be operated as a
conventional asynchronous static RAM, which can be accessed from change of address, by holding the
ALE input in the high state. The TC55187T is packaged in a 52-pin standard PLCC for high-density
board level assembly.

FEATURES
0 Fast Access Time (max)

TC55187T o Configurable for 2-way or direct RAM arrays
”EM _ 20 _ 25 _ 30 2-way 4,096wordsx 18bits (MODE =VIH)

8,192words>< 18bits (MODE = VIL)
Time 20ns 25ns 0 Contains address lEaFtdies (except A12) and'byte

control , 0 and 1

Controller
Single power supply of 5Vi 10%
All inputs and outputs TTL com atible
Two Output buffer controls 2 63%, OE?
Two Write enable controls : WEA, WEE
TC55187T : QFJ52—P -—S750

O Power dissipation
Operating TC55187T—20 230mA (max)

T055187T— 25 220mA (max)
TC55187T—30 ZOOmA (maxJ

Standby 40mA (main)

PIN NAMES PIN CONNECTION (TOP VIEW)
A2 A4 A6 ALE A8 A10

A1 A3 A5 voo A7 A9 A11
HHHHHHDHHHHHH

A0 S 1 52 50
N

Enable SNB ,0 45
Lower Select DO

D1
D2
D3 40

GND 15
Write Enable D4

OS
06
D7 35

0P0 20

2|

GND
015
D14
D13
D12
GNO
D11
D10
09

u
u

u
u

u
u

u
u

u
u

u
u

u

DP125 30
uwvfluuuüuuuu

von FSUTW AGND ö‘EF MODE von
VDD WEE GNU öEA EST Voo
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BLOCK DIAGRAM

l—WAY 8,192 words X 18 bits (MODE : V11)
DO-D7/Dp0 DS-DISIDp‘I
........ .........

IIIIIIII IIIIIIII
MODE = VIL

GEB"
'VVE'B' Ff 8Kx9

Ö? vröE—A'

WE-<>—v-_E‘w A - 4 WE 00-7
DpO Dp1

A12 AO-11 A12| AO-H A12

-.a..;.- 1.a ADDRESS W. '„n.
LATCH ..

ALE

gl
am

:

2—WAY 4,096 words X 18 bits (MODE : VII-1)
00-D7IDpO DB-D15/Dp‘l

MODE = VIH U0 BUFFER U0 BUFFER

A12 Don‘t Care

W

? ADDRESS
LATCH
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TRUTH TAB LE 1

CONTROL INPUT FUNCTION
CONFIGURATION

CHIP A0~A11 A12RIMODE ALE

Disable *2 12

Enable Valid *2 4K x 18 x 2

Enable Latched *2

H "l

I

r
'r
-
‘I

L "1 H Disable I'2 *2

1. H L Enable Valid Valid 3K X 13

L L L Enable Latched Valid

'1 : H or L '2 : Don't Care

TRUTH TABLE 2 (MODE=V;L 8K x 18)

INPUTS OPERATION

00-07 08-015
“WA WEB“ C's—A öfä‘ ä‘S‘ö ä‘S‘T CHIP DpO DpI

' * * * H H Deselect Open Open

H H H H " “ Deselect Open Open

L H Output Open

H H L L H L Read Cycle Open Output

L L Output Output

L H Input Open

L L ' " H L Write Cycle Open Input

L L lnput Input

H H H L H L Undefine I9) Undefine Undefine

H H L H H L Undefine (9) Undefine Undefine

H L ' " H L Undefine (8) Undefine Undefine

L H " ' H L Undefine (3) Undefine Undefine

*:HorL
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TRUTH TABLE 3 (MODEzl 4Kx 18x2)

INPUTS OPERATION

OEKI CEE way-A way-B
D0~D7

DpO
DB~DIS

Dpl

I Deselect Deselect Open Open

Deselect Deselect Open Open

Deselect Read Cycle

way - B
Output Open

Open
way - B
Output

way — 8
Output

way — B
Output

Read Cycle Deselect

way - A
Output Open

Open
way - A
Output

way - A
Output

way — A
Output

Deselect Deselect Open Open

Deselect Write Cycle

way- B
Input Open

Open
way — 8
Input

way - 8
Input

way - B
Input

Write Cycle Deselect

way - A
Input Open

Open
way—A
Input

way - A
Input

way - A
Input

Write Cycle Write Cycle

way — A18
Input Open

Open
way - AIS
Input

way - A/B
Input

way - NB
Input
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MAXIMUM RATINGS

SYMBOL ITEM RATING UNIT

von Power Supply Voltage - 0.5~7.0

Vm Input Voltage — 2.0~7.0

<
<

<

VOUT Output Voltage - 0.5”Voo + 0.5

EPD Power Dissipation 1.3

Tsolder Soldering Temperature - Time 260.10 ‘C'sec

Tstrg Storage Temperature .. 55.450 'C

Top, Operating Temperature ‘ -— 10~85 ‘C

DC RECOMMENDED OPERATION CONDITIONS (Ta=o~70°C) “I

SYMBOL PARAMETER MIN. TYP. MAX. UNIT

von Power Supply Voltage 4.5 5.0 5.5 V

V.“ Input High Voltage ' 2.2 - VDD+ 0.5 V

VIL Input Low Voltage - 0.5 " - 0.8 V

t : ~3V pulse width lessthan 10ns

DC CHARACTERISTICS (Ta = o~7o°C, VDD = 5v: 10%) “I

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT

I„_ Input Leakage Current VIN = O~Vpo - 1 - + 1 pA

IOH Output High Current VOH = 2.4V - 4 - - mA

|OL Output Low Current V0L= 0.4V 8 — - mA

ILO Output Leakage Current Output Disable -1 - +1 pA

Inc, twc = min. cycle - 20 - - '230

Add., WE, ALE = Clock (3.0VIOV)
fl: 3.0V

'CE,§§=0V, MODE=3.0VIOV -3o — — 200

EE. ES. WE, O'E = v.„‚ ALE = v“
l Standb Current - — 40 A”5 y Add., Data, Moos=vIH or v‚L m

lpoo Operating Current - 25 - - 220 mA

CAPACITANCE (Ta = 25°C, freq. = IMHz)

SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT

Cin Input Capacitance Vm == GND - - 5 pF

Cout Output Capacitance vom = GND - - 7 pF
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AC CHARACTERISTICS (Ta = o~70°c, VDD = sv i 10%) (1)

READ CYCLE

. «- 20 - 25 - 30
SYMBOL PARAMETER UNIT

MIN. MAX. MIN. MAX. MIN. MAX.

tgc Read Cycle Time 20 - 25 - 30 — ns

1AA Address Access Time - 20 - 25 - 30 ns

1mm A12 Access Time - 15 - 17 - 20 ns

tLA ALE Access Time — 20 - 25 - 30 ns

ICA EEAccess Time - 20 - ‘ 22 «— 25 ns

15A '8? Access Time -— 20 - 22 - 25 ns

to; U'E Access Time — 10 — 10 - 12 ns

tASL Address Latch Set-Up Time 4 - 4 - 5 — ns

tAHL Address Latch Hold Time 5 - 5 - S - ns

tLp ALE Pulse Width 8 - 8 - 9 - ns

Output Data Hold Time from Address
tAOH 5 - 5 - 5 - ns

Change

Output Data Hold Time from Address
ILOH L t h 5 - 5 - 5 - ns

a c

tcu 'C'E to Output in Low.Z 5 ‘ - 5 - 5 — ns

tau ’8? to Output in Low-Z 5 - 5 - 5 - ns

tou O? to Output in Low-Z 0 - O - 0 - ns

ICH; E to Output in High—Z - 10 - 10 - 12 ns

1s 3—5 to Outputin High-Z - 10 -— 10 — 12 ns

to ö’E to Output in High-Z 4 8 - a - 10 ns

too. öäA/W Inhibit Time 8 — 8 - 10 - ns
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WRITE CYCLE

- 20 - 25 - 30
SYMBOL PARAMETER UNIT

MIN. MAX. MIN. MAX. MIN. MAX.

1wc Write Cycle Time 20 - 25 - 30 - ns

twp VII-E Pulse Width 12 - 15 - 18 - ns

tgw 'B'S' to End of Write 12 - 15 - 18 - ns

tcw t‘E to End of Write 12 - 15 - 1a - ns

tAw Write Address to End of Write 12 — 15 — 18 - ns

tmzw Write Address A12 to End of Write 12 - 15 - 18 - ns

tAs Write Address Set-Up Time 0 - 0 - 0 - ns

tWR Write Recovery Time 0 - 0 — O — ns

tog Data Set-Up Time 8 - 10 - 10 - ns

to“ Data Hold Time 0 - 0 - 0 - ns

Is W 10 Output in LOW-Z 5 - 5 - 5 - ns

tz W-E' to Output in High-Z - 7 - 8 -— 10 ns

tom '01 Command Hold Time 5 - 5 - 5 - ns

tn W? Command Hold Time - 5 - 5 — 5 ns

tw. Write Command Inhibit Time 10 - 10 - 10 - ns

tWA W Access Time - 20 - 25 - 30 ns

AC TEST CONDITIONS Fig. ‘I OUTPUT LOAD

Input Pulse Levels 3.0V/0.0V Voo

Input Pulse Rise and Fall Time 3ns DO~1S 10009
DPO. DP1

oinput Timing Measurement Reference Level 1.5V

Seite?“ Timing Measurement Reference 1.5V CL: IOOpF

Output Load Fig. 1 J]: /

6679
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TIMING WAVEFORMS

READ CYCLE TIMING 1

MODE=V.H 4Kx 18x2 (A12=Don‘t Care)

M0DE=V|L --8Kx 18 (A12=Valid Input)

AO-A'I 1

MODE=V

A12

I?

Valid Address

Valid A12 (Unlatched)

ALE

UETOLUE'E

t0H: m
00-015

0p0~1
(Output) Valid Output

._.___ /
NOTE : WEA, WEB =V.„ M Don‘t Care
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READ CYCLE TIMING 2 (toox TIMING.MODE=V1H)

I tASLk I tAHL _

AM“ W// Valid Address W

ä \\\\ \ //////

NF} . fl

§§§\ Ü/////
m READ

\.l - l
(ö—eä) \ wayMB) 1

‘ 1loo: _

öfä’
(ö—EÄ)

‘ toe touz 0’ toe tonz m
00.015 / fl /-- ., @- >(Output) @l OUT A(B) é; . OUT am) %,

"ll—'3' <-—!-
t0|.z tOLZ "

NOTE I WEA, WEB=VJH // / "' Don't Care

READ
Way-8 (A)
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WRITE CYCLE TIMING 1 (WE Control) (6)

MODE-.zvm -~-4Kx18x2 (A12=Don't Care)

MODE=VIL "-8m (A12=Valid Input)

AO-A11 Valid Address

Only MODE = Vu

A12 < Valid A12 (Unlatched)

E'E

ALE

WEA, WE?

00-015
DpO-1 (2) (3)

(Output)

00-015
Dp0-1 Valid Input

(Input)

% Don‘t Care

C-4O
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WRITE CYCLE TIMING 2 (1’375 Control) (6)

MODEzl 4Kx18x2 (A12=Don't Care)
MODE=V|L ---8Kx18 (A12=Valid Input)

AO-A1 1 Valid Address

Only MODE: VIL

A1 Valid A12 (Uniatched)

2|
flV1 w b"! g—
L

(Output)

00'015
DpO-‘l Valid Input

(Input)

/EZ/%/Z Don't Care

041
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WRITE CYCLE TIMING 3 (CE Control) (6)

(A12 z Don't Care)MODE=V|H 4KX18X2

(A12=Valid Input)MODE = v„_ 8Kx 1a

tASL

A0-A1 1 Valid Address

MODE = VIL 7 ‘

A12 Valid A12 (Unlatched)

CF

ALE

00-015
DpO-‘I

(Output)

00-015
Valid inputDp0-1

(lnput)

/
// Don't Care
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WRITE CYCLE TIMING 4 (tom and tH) (s)

22:42; W/‘Tw W ////////
“(W Valid A12 (Unlatched) W)

G \\\\ \ ////////

__/——\ß /—\___
WW §<§\ ////////

ÜEÄÖ—Eä

t05H ltwsu

v.73 EI; \ 7E \

DO-D‘IS x
Dp0-1(Output) HI-Z Hl-Z

”WWWDpO-
(Input)

m Don t Care
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WRITE CYCLE TIMING 5 (A12 Control) (6)

Only MODE=V.L---8Kx 18 (A12=Valid Input)

AO-Al 1 Valid Address

A12 Valid Address (A12) Valid Address (A12)

ALE

WEÄWEF

00-015
Dp0‚Dp1 Valid Input Valid input

(Input)

Note ', tw1 '"Write Command Inhibit. Time

(UE=H orFSÜ=FST=H arm-1m: H) m Don't Care
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READ AFTER WRITE CYCLE TIMING

A0~A11

1A12w

A12 Valid Address(A12) Valid Address(A12)

WEA, EB

105 ton tcuz m

oo~o1s Dpo~1 . .
(Input/Output) Vahd Input Valud Output

tWA

m Don't Care
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NOTE : 1.The operating temperature(Ta) is guaranteed with transverse air flow exceeding 400 linear

feet per minute.

2.Assuming that OE Low transition occurs coincident with or after WE Low transition,

Outputs remain in a high impedance state.

3.Assuming that BS? or B’s-1' Low transition occur coincident with or after WE transition,

Lower Byte Outputs (D0~D7, DpO) or Upper Byte Outputs (D8~D15, Dpl) remain in a high

impedance state.

4.Assuming that CE High transition occurs coincident with or prior to WE High transition.

Outputs remain in a high impedance state.

5.Assuming that B35 or EST High transition occurs coincident with or prior to W'E

transition, Lower Byte Outputs (D0~D7, DpO) or Upper Byte Outputs (D8~D15, Dpl)

remain in a high impedance state.

6.Assuming that OE is High for Write Cycle, Outputs are in a high impedance state during

this period.

7.These parameters are Specified as follows and measured by using load shown in Fig. 1.

(A)tCLz‚ tBLz, tOLz, tWLz Output Enable Time

(B)tCHz, tBI-Iz. tonz, twnz Output Disable Time

CE, F5, UE

WE

58

SS

8.The Write Data and Write Address are indeterminate when the input level of WEI and

WEB is diferent on Direct Mapping Mode (MODE =V1L).
9.The Read Data are indeterminate when the input level of ÖE—Ä and OED is diferent on

Direct Mapping Mode (MODE =VIL).

' 0.
Dout 1" 1V

1" 0.1V
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OUTLINE DRAWING

QFJ52—P—S750

UNIT : mm
200630.12
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Weight : 2.689 (Typ.)
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