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 TTL 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
TC55187T 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 designs or as a 8,192 words by 18 bits
organization suitable for direct map cache designs. The TC55187T 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 kigh state. The TC55187T is packaged in a 52-pin standard PLCC for high-density
board level assembly.

FEATURES

e TFast Access Time (inax.)

ITEM TC55187T o Configurable for 2-way or direct RAM arrays
~20 —35 “30 2-way 4,096wordsX 18bits (MODE =V1y)
8,192words X 18bits (MODE =V1L)
tge  Cycle Time 20ns 25ns 30ns. L] Contailns adodres?1 latches (except A12) and byte
tan _ Address Access Time 20ns 25ns 30ns control, B50 an 1
tor OF Access Time 10ns 10ns 12ns * Icl?:gg.ﬁisr directly with the Intel 82385 Cache
e Power dissipation ® Single power supply of 5V 10%
Operating TC55187T-20 230mA (max.) e All inputs and outputs TTL compatible
TC55187T—25  220mA (max.) e Two Output buffer controls : 52%,
TC55187T—30  200mA (max.) ® Two Write enable controls : WEA, WEB
Standby 40mA (max.) o TC55187T:QFJ52-P~S750
PIN NAMES PIN CONNECTION (TOP VIEW)
A2 A4 A6 ALE A8 A10

AO0~A12 Address Inputs A,_’_‘ —_ ,5,3,., ﬁ,s,,v,g.l’,_, ﬁ?,_.f\qg,_.ﬂ‘
D0~D15, DPO, DP1 Data Input/Output 5 152 50
ALE Address Latch Input GSS g g;z
TE Chip Enable input 4 i
B30 Lower Byte Select Input n
BST Upper Byte Select input "
OFfA Output Enable Input (Way - A)
OEB Output Enable Input (Way - B)
WEA Write Enable Input (Way - A)
WEB Write Enable Input (Way - B)
MODE Mode Select Input
VDD Power (+5V)
GND Ground

Voo B30 WEA GND DEB MODE Vpp
Vpop WEB GND OEA B3T Vpo
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BLOCK DIAGRAM
1-WAY 8,192 words X 18 bits (MODE : Vi)

DO-D7/Dp0 D8-D15/Dp1

MODE = Vi

[o]43
~!:WE§ ET 8Kx9
— E2
i Dot
WEA +—{WE DO-7

Dp0

£

Dp1
A2

A0-11_A12]} A0-11_A12

e ADDRESS
LATCH

2-WAY 4,096 words X 18 bits (MODE : Viy)

DO-D7/0p0 D8-D15/Dp1

MODE = Vi

A12 ODon't Care
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TRUTH TABLE 1

CONTROL INPUT FUNCTION CONFIGURATION
MODE ALE T CHIP AO~AT1 Al2
H *1 H Disable *2 *2
H L Enable Valid "2 4K x 18 x 2
H L L Enable Latched *2
L "1 H Disable *2 *2
L H L Enable valid Valid 8K x 18
L L L Enable Latched Valid
*t:Heorl *2 : Don't Care
TRUTH TABLE 2 (MODE=V_ --- 8K x 18)
INPUTS OPERATION
WER | wWEs | OEA | om | ®o | BT cHip | T
* * * * 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 Input Input
L H
H H H L H L Undefine (9) Undefine Undefine
L L
L H
H H L H H L Undefine (9 Undefine Undefine
L L
L H
H L * . H L Undefine (8) Undefine Undefine
L L
L H
L H - * H L Undefine (8) Undefine Undefine
L L
¢« Horl
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TRUTH TABLE 3 (MODE=V)y -+ 4K x 18 x 2)

INPUTS OPERATION
DO~D7 08~D15
WEA WEB (7% [13} B30 [::1) way -~ A way -8 Op0 Dp?
* - - * H H Deselect Deseiect Open Open
H H ] H . . Deselect Deselect Open Open
way -8
t H Output Open
way - B
H H H L H L Deselect Read Cycle Open Output
L L way-B way~B
Output Output
way - A
L H Output Open
way~A
H H L H H L Read Cycle Deselect Open Output
L L way -A way~A
Output Output
L H
H H L L H L Deselect Deselect Open Open
L L
way~B
L H Input Open
H L » - H L D i way -8
eselect Write Cycle Open Input
L L way-8 way-B
input Input
way-A
t H Input Open
L H . . H L | write cya way-A
ite Cycle Deselect Open Input
L L . way-A way-A
Input Input
L H way - A/B
Input Open
L L . . H L | write cyde | wi way ~AB
ite Cycle rite Cycle Open Input
L L way - A/B way - A/B
input Input
s:Hortl
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MAXIMUM RATINGS

SYMBOL ITEM RATING UNIT
Voo Power Supply Voltage -0.5~7.0 v
Vin Input Voltage -2.0~7.0 v
Vour Output Voltage -0.5~Vpp+0.5 \"
Po Power Dissipation 1.3 w
Tsoider Soldering Temperature - Time 260-10 *C-sec
Tstrg Storage Temperature -65~150 *C
Tope Operating Temperature -10~85 *c

DC RECOMMENDED OPERATION CONDITIONS (Ta=0~70°) ("

SYMBOL PARAMETER MIN. TYP. MAX. UNIT
Vpp Power Supply Voltage 4.5 5.0 5.5 \
Viy Input High Voltage | 22 - Vpp +0.5 "
ViL Input Low Voltage -05* - 0.8 v

* ; -3V pulse width lessthan 10ns

DC CHARACTERISTICS (Ta =0~70°C, Vpp =5V * 10%) ("

SYMBOL PARAMETER TEST CONDITION MiIN. TYP. MAX. UNIT
e Input Leakage Current Vin=0~Vpp -1 - +1 pA
low Output High Current Vor =2.4V -4 - - mA
lov Output Low Current Vo= 0.4V 8 - - mA
ko Qutput Leakage Current Output Disable -1 - +1 pA
tRe, twe = min. cycle -20 - - 230
. Add., WE, ALE = Clock (3.0V/0V)
[ Operating Current PR -25 - - 220
DDO perating Curre, BE=3.0V mA
CE, B3 =0V, MODE=3.0V/0V -30 - - 200
CE,BS,WE,OE =V, ALE=V)_
| Standby Current o * - -
oos ¥ s Add., Data, MODE =V, or V. 40 mA
CAPACITANCE (Ta=25°C, freq.= 1MHz)
SYMBOL PARAMETER TEST CONDITION MIN. TYP. MAX. UNIT
Cin Input Capacitance Vin=GND - - 5 pF
Cout Output Capacitance Vour = GND - - 7 pF
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AC CHARACTERISTICS (Ta=0~70°C, Vpp =5V £ 10%) (!

READ CYCLE
-20 -25 -30
SYMBOL PARAMETER UNIT
MIN. MAX. MIN. MAX. MIN. MAX.
tre Read Cycle Time 20 - 25 - 30 - ns
taa Address Access Time - 20 - 25 - 30 ns
ta124 A12 Access Time - 15 - 17 - 20 ns
ta ALE Access Time - 20 - 25 - 30 ns
tca TE Access Time - 20 - 22 - 25 ns
t9a BY Access Time - 20 - 22 - 25 ns
toe OF Access Time - 10 - 10 - 12 ns
tasL Address Latch Set-Up Time 4 - 4 - s - ns
taHL Address Latch Hold Time 5 - 5 - 5 - ns
e ALE Pulse Width 8 - 8 - 9 - ns
taoH g::::: Data Hold Time from Address 5 - 5 - 5 - ns
tom t:auttc;:‘uz Data Hold Time from Address s _ 5 _ 5 _ ns
tez TE to Output in Low-Z H - H - 5 - ns
[P BS to Output in Low-Z 5 - s - s - ns
towz OF to Output in Low-Z 0 - 0 - 0 - ns
tcHz CE to Output in High-Z - 10 - 10 - 12 ns
tgHz B3 to Outputin High-Z - 10 - 10 - 12 ns
toHz OF to Output in High-Z = 8 - 8 - 10 ns
toor DEA/OEB Inhibit Time [ - 8 - 10 - ns
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WRITE CYCLE
-20 -25 -30
SYMBOL PARAMETER UNIT
MIN. | MAX. | MIN. | MAX. | MIN. | MAX
we Write Cycle Time 20 - 25 - 30 - ns
twp WE Pulse Width 12 - 15 - 18 - ns
taw BS to End of Write 12 - 15 - 18 - ns
tew CE to End of Write 12 - 15 - 18 - ns
taw Write Address to End of Write 12 - 15 - 18 - ns
tataw 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 - 0 - ns
tos Data Set-Up Time 8 - 10 - 10 - ns
oM Data Hold Time 0 - 0 - 0 - ns
wiz WE to Output in Low-Z 5 - 5 - s - ns
twHzZ WE to Output in High-Z - 7 - 8 - 10 ns
toEH OF Command Hold Time 5 - 5 - s - ns
tweH WE Command Hold Time - H - 5 - 5 ns
twi Write Command Inhibit Time 10 - 10 - 10 - ns
twa WE Access Time - 20 - 25 - 30 ns
AC TEST CONDITIONS Fig. 1 OUTPUT LOAD

Input Pulse Levels 3.0v/0.0v Voo

Input Pulse Rise and Fall Time 3ns DO~15 10000

Input Timing Measurement Reference Level 1.5v DPO, DP1

Lo:::ut Timing Measurement Reference 1.5v €, = 100pF 667Q

Output Load fig. 1 ;f;
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TIMING WAVEFORMS

READ CYCLE TIMING 1

MODE=Vjy  4Kx18x2 (A12=Don't Care)
MODE=V_ -8Kx18 (A12=Valid input)

tast tanL

AC-All /%/////// Valid Address %////////////////’///////////

NN ¥777777

tp

ALE __4/ \} / [—_\_

tRC

) N N
L NN AN N £/ /77
OFR, OEB N V
X F /0 | eum
ot
ta12a tanz 9
tsa
taa tonz 0
D0-D1S |
Dp0-1 Valid Output
{Output)
tca Lo
1 ™
A taoH
towz M
tgz m
ez @

Z
NOTE : WEA, WEB=V)y % -+ Don't Care
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READ CYCLE TIMING 2 (toor TIMING . MODE =V1y)

NN &R

@ AN [/

e TU\ [T77T77

READ

(OEB) Way-A (8)
tool

N

READ
OFEE
(OEA) Way-B (A)
toe toHz M | toe touz o
D0-D15 /
Dp0-1 A
(Output) | % %
*ov.z toLz e

NOTE : WEA,WEB=V)y % - Don't Care
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WRITE CYCLE TIMING 1 (WE Control) 6

MODE=V)y - 4Kx18x2 (A12=Don’t Care)
MODE=V,_ **8Kx18 (A12=Valid Input)

tm twr |

RN 77777
w ATk u I
o TN | L] (777777777
WER, WEB N = N \\ - ;/ =
(inpur) Vaiid tnput

% -+ Don't Care
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WRITE CYCLE TIMING 2 (ES Control) (6)

MODE=Vy - 4Kx18x2 (A12=Don’t Care)
MODE=V; - 8Kx18 (A12=Valid Input)

1, t,
ASL AHL

Nty "~ /l Valid Address WW‘W//

<m( Ty —— >
NN m T ITTT7T7T
we A | | : 3 /b_—_‘\_
w50 557 Y w; ey |
e ST /777777777

00-D15
Dp0-1
(Output) taz @
tos ton

DO-D1S
Dp0-1 Valid Input
(Input)

% -+ Don’t Care
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WRITE CYCLE TIMING 3 (CE Control) (6

MODE=V)y 4Kx18x2 {A12=Don’t Care)
MODE=V;, -8Kx18 (A12= Valid input)

o1 TR e N

A12 (%Mk Valid A12 (Unlatched) 7////////////////////// /)

‘H:S tow twr ‘
« w KRR i i
ALE __.At tw -\ }b \
twe
tow
e A\ NN\ X AN
Las twr
twp
wEwm N\ N\ N\ \\ K 1/ /L[
whiz @ |
DO-D15
Dp0-1
{Output) teg ™ . )
- DS DH
Dg.:oi'? Valid Input
(input)

% -+ Don‘t Care
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WRITE CYCLE TIMING 4 (topn and twgn) ©)

tasL tant
I*—’I_——-—-’

poNy S,

w AN [/

ALE '——/_—\P /_\_—
AN [/

% + Don't Care
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WRITE CYCLE TIMING 5 (A12 Control) (6)

Only MODE =V, 8K x 18 (A12=Valid Input)

taraw
Valid Address (A12) Valid Address (AIZ)W

A2
tas | tew twe | tas tow twr
TE Note { Note N 4 Note
............ . \___../th \_._/ o |
ALE
e ﬁ
tas taw twr tas taw twr
B%0, BST Note X 4 Note N b Note
................... NN Y AU IR | N ISUPPY RV
tas twe twr | tas twe twr |
WEA, WEB Note N 4 Note N Note
.................... N U O NS PP
tps ton tos tou
D0-D15
Dp0,Dp1 Valid Input valid Input
{input)

Note ; tw; - Write Command Inhibit Time
(CE=H or BS0=B5T=H or WEA=WEB=H) % - Don't Care
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READ AFTER WRITE CYCLE TIMING

tasL tanL
R e

taraw

e OV Y7777

tas

tas

ELANANANANAAN f777

oF X y
tas twe twr
S N 4
WEA, WEB K 7 toe -
tos | tou touz @ ez @
D0~D15 DpO~1 . .
(Inpuv/Output) Valid Input % Output
taiza taon
twa I louz""

% + 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 CE Low transition occurs coincident with or after WE Low transition,
Outputs remain in a high impedance state.
3.Assuming that BS0 or BST Low transition occur coincident with or after WE transition,
Lower Byte Outputs (D0~D7, Dp0) 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 BS0 or BST High transition occurs coincident with or prior to WE
transition, Lower Byte Outputs (DO~D7, Dp0) or Upper Byte Outputs (D8~D15, Dpl)
remain in a high impedance state.
6.Assuming that OF 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, tBHZ, tOHZ, twHz - Output Disable Time

TE B, OF t
§ ——/
we % \
o § -
Dout Hi-2 0.1V 0V oz
0.v 0.V
% -

8.The Write Data and Write Address are indeterminate when the input level of WEA and
'WEB is diferent on Direct Mapping Mode (MODE =V7,).

9.The Read Data are indeterminate when the input level of OEA and OEB is diferent on
Direct Mapping Mode (MODE =VIL).
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OUTLINE DRAWING

QFJ52-P-8750

UNIT : mm
1 20.06+0.12
| 19.13%0.07
| 7 1 47
/-—ar—ar—\mhr—nﬁhf—\r—\r\r—\m _
8 a6
O :
0
] ~
~N
] °' - ~
j | e I
H| H H
J ~m “ -]
b ol 2 o
h 2 = ®
i}
D
i
20 D34
S [ S G S Ry S gy e gy S g S gy n g S gy e gy v pay e gy S —— -

2 33

432 203

18.2840.2

Weight : 2.68g (Typ.)

C-47






