TOSHIBA TC55V200FT/TR/UB-70,-85,-10

TENTATIVE TOSHIBA MOS DIGITAL INTEGRATED CIRCUIT SILICON GATE CMOS
131,072-WORD BY 16-BIT FULL CMOS STATIC RAM
DESCRIPTION

The TC55V200FT/TR/UB is a 2,097,152-bit static random access memory (SRAM) organized as 131,072 words
by 16 bits. Fabricated using Toshiba’s CMOS Silicon gate process technology, this device operates from a
single 2.7 to 3.6V power supply. Advanced circuit technology provides both high speed and low power at an
operating current of 3 mA/MHz and a minimum cycle time of 70 ns, It is automatically placed in low-power
mode at 0.51A standby current (at Vpp=3V, Ta=25°C, maximum) when chip enable (%ET) is asserted high
or (CE2) is asserted low, There are three control inputs. CFI and CE2 are used to select the device and for data
retention control, and output enable (OE) provides fast memory access. Data byte control pin (LB, UB)
provides lower and upper byte access. This device is well suited to various microprocesser system applications
where high speed, low power and battery backup are required. And, with a guaranteed operating range of —
40° to 85°C, the TC55V200FT/TR/UB can be used in environments exhibiting extreme temperature conditions.
The TC55V200FT/TR/UB is available in normal and reverse pinout plastic 48-pin thin-small-outline package
(TSOP) and 48-BGA with 0.756mm ball pitch chip scale package,

FEATURES
¢ Low-power dissipation o Access Times (maximum):
Operating: 10.8 mW/MHz (typical) TCooV200F 1/TR/UB
. %ingle owerfsupply voltage of 2.7 t(ci) 8E6¥ 70 85 10
» Power down features using an A Ti
¢ Data retention supply voltage of 1.5 to 3.6V cess Tme 70ns 85 ns 100 ns
¢ Direct TTL compatibility for all inputs and outputs CET Access Time 70ns 85 ns 100 ns
o Wide operating temperature range of —40° to 85°C [ CE2 Access Time 70 s 85 ns 100 ns
¢ Standby current (maximum) OF Access Time 35 ns 25 ns 50 ns
3.6V 7pA e Package:
3.0V 5 nA TSOP I 48-P-1214-0.50 (FT)  (Weight:0.38g typ)
TSOP I 48-P-1214-0.50A (TR) (Weight:0.38g typ)
P-TFBGA48-0907-0.75AZ (UB) (Weight:0.08g typ)
PIN ASSIGNMENT (TOP VIEW) PIN NAMES
1=o 48 1 2 3 4 5 6 AD to A16 |Address Inputs
7 CET,CE2 |Chip Enable Input
Al A3 A14 A1 Aleé Vg GND R/W Read / Write Control Input
B | A1l A10 A12 1/O15 /016 1/O8 OF Qutput Enable Input
24 25 C| A8 RW A9 4O6 1O7 1O LB,UB _|Data Byte Control inputs
{FT : Normal pinout) ol 8 ce2 wu vot1z vo13 vos | [/@1telO16 |Data Ihputs / Outputs
24 25 — Vpp Power
E LB NU NU 1103 /04 Vpp GND Ground
F | NU NU A6 1/09 11010 1O11 NC No Connection
G A7 AS A3 TET vo1 1702 NU* Not Used
° H| A4 A2 A1 A0 GND ©OF * Input signals of reverse polarity must
' - a8 not be applied.
(TR : Reverse pinout) {UB: BGA)
(TSOP)

Pin No. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Pin Name| A15 | A14 [ A13 | A12 | A11 [ A10 ] A9 | AB | NC | NC | RW | CE2 [ NC | UB { LB | NC
Pin No. 17 18 19 20 21 22 23 24 25 26 27 28 29 30 an 32
PinName| NC | A7 | A6 | A5 | A4 | A3 | A2 | Al Ap | €1 |GND | GE | vO1 | 109 | oz [ro16
PinNo. | 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48
Pin Name| 103 |1/011] 1104 |1/012] Vpp | VOS5 |1/013] ¥O6 | 1/Q14] I/O7 |1/015] 1/O8 |1/016| GND | NC | A16

980910EBA1

@ TOSHIBA is continually working to improve the quality and the reliability of its products. Nevertheless, semiconductor
devices in general can malfunction or fail due to their inherent electrical sensitivity and vulnerability to physical stress,
It is the responsibility of the buyer, when utilizing TOSHIBA products, to observe standards of safetY), and to avoid
sltuations in which a malfunction or failure of a TOSHIBA product could cause loss of human life, bodily injury or
damage to property. In developing your designs, please ensure that TOSHIBA products are used within specified
operating ranges as set forth in the most recent products specifications. Also, please keep in mind the precautions
and conditions set forth in the TOSHIBA Semiconductor Reliability Handbook.

@ The products described in this document are subject to the foreign exchange and foreign trade laws.

@ The information centained herein is Sresented only as a guide for the applications of our products. No responsibility
is assumed by TOSHIBA CORPORATION for any infringements of intellectual property or other rights of the third
parties which may result from its use, No license is granted by implication or otherwise under any intellectual
prroperty or other rights of TOSHIBA CORPORATION or others.

@ The information contained herein is subject to change without notice.
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TOSHIBA TC55V200FT/TR/UB-70,-85,-10

BLOCK DIAGRAM
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iRi3e <55 COLUMN ADPRESS <23
17015 o 8=m DECODER n 10 | A13 | A13
11016 - i
COLUMN ADDRESS g | 11| AD | AD
REGISTER w2 Al | Al
v|¥ | COLUMN § 13 A2 | A2
CLOCK ADDRESS RUFFER 14 A3 | AR2
GENERATOR [, & 8 6 8 8 & & CE g 15 | A14 | A4
1112131415 16 17 2 [T6 | Ats | AT5
V7| A6 | A6
wWe————4 )
BEo — )
Uge rj_/
8o — )
CET > CE
CE2 :
OPERATING MODE
MODE CE1|cCE2| OF |RW| B | UB /01 to /08 /09 to /016 POWER
L L Doyt Dour Ibpo
Read L H L H H L High-Z Bour lbpo
L H Dour High-Z lopo
L L Din DN lbpo
Write L H X L H L High-Z Dy lppo
L H Dy High-Z Ibpo
I - A H H X X High-Z High-Z |
igh- Ign-
Qutput Deselect L H v » " H 9 g DDO
b H X X X X X High-2 High-Z [
Standby 1% L = X X x igh- igh- DDS

Note: X = don't care. H= logic high. L= logiclow.
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TOSHIBA

TC55V200FT/TR/UB-70,-85,-10

MAXIMUM RATINGS

SYMBOL RATING VALUE UNIT
Voo Power Supply Voltage —0.3 to 4.6 v
VIN Input Voltage —0.3* to 4.6 v
Vi Input/Output Voltage —0.5 to Vpp + 0.5 v
Pp Power Dissipation 0.6 w

Tsolder Soldering Temperature (10s) 260 oC
Tstrg Storage Temperature — 55 to 150/125 ** °C
Toor QOperating Temperature — 40 to 85 °C
* — 3.0 Vwhen measured at a pulse width of 30 ns. ** uUs
DC RECOMMENDED QPERATING CONDITIONS (Ta = —40° to 85°C)

SYMEBEOL PARAMETER MIN TYP MAX UNIT
Vbp Power Supply Voltage 2.7 - 3.6 v
ViH Input High Voltage 2.2 - Vpp + 0.3 v
Vi Input Low Voltage —03* — 0.6 1
VpH Data Retention Supply Voltage 1.5 - 3.6 Vi

* — 3.0 Vwhen measured at a pulse width of 30 ns.

DC CHARACTERISTICS (Ta = —40° to 85°C, Vpp = 2.7 to 3.6V)

SYMBOL PARAMETER TEST CONDITION MIN [ TYP | MAX [UNIT
M Input Leakage Current |Viy =0V to Vpp - - | 10| pA
lou Qutput High Current Vou = Vpp — 0.5V —0.5| - - |mA
loL Output Low Current VoL = 04V 21| - - | mA

CET = Viy or CE2 = Vj or RAW =V} or OF = Viy
o Qutput Leakage Current VouT = OV to Vpp - | - |{£10|uA
Vpp = Tcycle = min 8-5701 3 : : 4512
CETmV) and CE2=2Viy and |3V 10% —
Teycle = Tus - | = 10
looon RW =Yy and lgyr = 0 mA 70 — = 55
Vop = Teycle = min —
Other Input= ViV 33V+03V e -85,-10 ?IZJ
" — =
Operating Current Y £ &7 T mA
CET=0.2V and Vpp = Teycle =min 1=
-85,-10 40
3IVE10%
| CE2=Vpp— 0.2V and Teycle = 1ps - | = 5
DDO2 70 T == 30
RW=Vpp— 0.2V, lgyr=0mA Voo = Teycle = min—
Other Inputs = Vpp=0.2v/0.2V 3.3V 103V 850 - | — 198
oD . ¥ Teycle = 145 — | =18
Ipps1 CET = Vjy or CE2 = V) - - 2 [mA
Voo = Ta=25°C — [=[os
& 3IVE10% Tazs—40to B5°C | — | — 6
ET=Vpp— 0.2V v Ta=25C — [ =07
bp = :
lbosz | Standby Current or CE2m02V 3.3V+03V[Tam—20t085°C | — [ = | 7 | pA
(Note) Ta=25°C —To.05] 05
Vpp=1.5t0 3.6V : :
Vpp=3V [Ta=—401040°C | — | — | ¢
Tam—40to BS°C | — | — 5
Note: In standby mode with CET&Vpp—0.2V, these limits are assured for the condition CE2&Vpp—0.2V or CE250.2V,
CAPACITANCE (Ta = 25°C, f = 1 MHz)
SYMBOL PARAMETER TEST CONDITION MAX UNIT
CN Input Capacitance Vin = GND 10 pF
Cout Qutput Capacitance Vgyr = GND 10 pF

Note: This parameter is periodically sampied and is not 100% tested.
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TOSHIBA TC55V200FT/TR/UB-70,-85,-10

AC CHARACTERISTICS AND OPERATING CONDITIONS (Ta = —40° to 85°C, Vpp =2.7 to 3.6V)
READ CYCLE

TC55V200FT/TR/UB
SYMBOL PARAMETER 70 85 -10 UNIT
MIN MAX MIN MAX MIN MAX

tre Read Cycle Time 70 - 85 - 100 -

tace Address Access Time - 70 - 85 - 100

tcot Chip Enable (CET) Access Time - 70 - 85 - 100

tco Chip Enable {CE2) Access Time - 70 - 85 - 100

toe Qutput Enable Access Time - 35 - 45 - 50

taa Data Byte Control Access Time - 35 - 45 - 50

tcoe Chip Enable Low to Output Active 5 - 5 - 5 - ns
toEE Cutput Enable Low to Qutput Active 0 - 0 - 0 -

tBE Data Byte Control Low to Output Active 0 - 0 - 0 -

top Chip Enabie High to Output High-2 — 30 - a5 - 40

topo Qutput Enable High to Output High-2 - 30 - 35 - 40

tsp Data Byte Control High to Output High-Z - 30 - 35 - 40

toH Cutput Data Hold Time 10 — 10 - 10 -

WRITE CYCLE
TC55V200FT/TR/UB
SYMBOL PARAMETER 70 -85 -10 UNIT
MIN MAX MIN MAX MIN MAX

twe Write Cycle Time 70 - 85 - 100 -

twe Write Pulse Width 50 - 55 - 60 -

tew Chip Enable to End of Write 60 - 70 - 80 -

taw Data Byte Control to End of Write 50 - 55 - 60 -

tas Address Setup Time 0 - 0 - 0 -

twr Write Recovery Time 0 - 0 - 0 - n
toow R/W Low to Qutput High-Z - 30 - 35 - 40

1oEW RAW High to Output Active 0 - 0 - 0 -

tps Data Setup Time 30 - 35 - 40 -

toH Data Hold Time 0 - 0 - 0 -

AC TEST CONDITIONS

Output load: 30 pF + one TTL gate (-70)
: 100 pF + one TTL gate (-85, -10)
Input pulse level: 0.4 V, 2.4V
Timing measurements: 1.5V
Reference level: Vpp X 0.5
tgr, tF: S ns
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TOSHIBA TC55V200FT/TR/UB-70,-85,-10

TIMING DIAGRAMS
READ CYCLE (8ee Note 1)

ADDRESS X: | X

topo
b

tsp

VALID DATA OUT

-l

INDETERMINATE

WRITE CYCLE 1 (R'W CONTROLLED) (See Note 4}

ADDRESS X .;X
" 1as I le twp ;; tw

toew

fad
o

| tos e DHy
Din {See Note 5) * VALID DATA IN X (See Note 5)
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TOSHIBA TC55V200FT/TR/UB-70,-85,-10

WRITE CYCLE 2 (CE1 CONTROLLED) (See Note 4)

twe L

ADDRESS

Y

Sy

i

&
=
Y

&
=
Y

tps ton
Din {See Note 5) VALID DATA IN

WRITE CYCLE 3 (CE2 CONTROLLED) (See Note 4)

_ twe

ADDRESS X ‘x

twp o ‘ twep

ta

-
-

CE2 tew :\

taw

E
COE
outT
tps tpH
Din (See Note 5) VALID DATA IN

1999-06-16 6/11



TOSHIBA

TC55V200FT/TR/UB-70,-85,-10

WRITE CYCLE 4 (UB, LE CONTROLLED) (8ee Note 4)

twc

ADDRESS

X

twr

RAW

CET

-

- | 1

Note: (1) R/'W remains HIGH for the read cycle.

(2) If CET goes LOW (or CE2 goes HIGH) coincident with or after R/'W goes LOW, the outputs

will remain at high impedance,

(3) If TET goes HIGH {or CE2 goes LOW) coincident with or before R'W goes HIGH, the

outputs will remain at high impedance.

(4) 1f OF is HIGH during the write cycle, the outputs will remain at high impedance.

(5) Because I/O signals may be in the output state at this time, input signals of reverse

polarity muat not be applied.
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TOSHIBA TC55V200FT/TR/UB-70,-85,-10

DATA RETENTION CHARACTERISTICS (Ta = —40° to 85°C)

SYMBOL PARAMETER MIN TYP MAX UNIT
Vpu Data Retention Supply Voltage 1.5 - 3.6 v
Ta= —40° to 40°C - - 1
Vpu =3.0V
Ipos2 Standby Current Ta = —40° to 85°C - -~ 5 pA
Von = 3.6 V| Ta = —40° to 85°C — — 7
tcpr Chip Deselect to Data Retention Mode Time 0 - - ns
tr Recovery Time tpc (See Note) - - ns

Note: Read cycle time

CEI1 CONTROLLED DATA RETENTION MODE (See Note 1)

Voo

Voo \ DATA RETENTION MODE |
2.7 V ------ L K N N | jan S B N BN O S SIS B BN BN GEE NN G SN B S R by mid we wir mge b vy e e W -
(See Note 2) (See Note 2)
Vpp—0.2V
- tcpor - - tp -
GND

CE2 CONTROLLED DATA RETENTION MODE (See Note 3)

v
Vop +\‘ DATA RETENTION MODE ‘[—
2.7V --------------------------------------- -—
ViH ta
GND

Note: (1) In CET controlled data retention mode, minimum standby current mode is entered when

CE2=02VorCE2=Vpp — 0.2V,

(2) When CET is operating at the Vg level (2.2 V), the operating current is given by Ippai
during the transition of Vpp from 3.6 t0 2.4 V.

(3) In CE2 controlled data retention mode, minimum standby current mode is entered when

CE2=0.2V.
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TOSHIBA TC55V200FT/TR/UB-70,-85,-10

PACKAGE DIMENSIONS (TSOP 1 48-P-1214-0.50)
Units in mm
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Weight: 0.38 g (typ)
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TOSHIBA TC55V200FT/TR/UB-70,-85,-10

PACKAGE DIMENSIONS (TSOP I 48-P-1214-0.5A)

Units in mm
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Weight: 0.38 g (typ)

1999-06-16 10/11



TOSHIBA | TC55V200FT/TR/UB-70,-85,-10

PACKAGE DIMENSIONS (P-TFBGA48-0907-0.75A2)

Units in mm

ol
= D 0O G0 ©
o ™ 00000006 €
Aw]. 900000000 mRI
. 00000000 3
L 00000000
A 000000
T
e (625) ]

Weight: 0.08 g (typ)
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