TOSHIBA MOS MEMORY PRODUCTS

4096 WORD x 1 BIT CMOS STATIC RAM

SILICON GATE CMOS

TC5504AP-2/-3, TC5504APL-2/-3

DESCRIPTION

The TCH504AP is a 4,096 bit high speed and
low power slatic random access memory organized as
4,086 words by 1 bit using CMOS technology, and
operates from a single 5-volt supply.

On chip l!atches are provided for addresses, data
input and output, and read write control allowing
efficient interfacing with microprocessar systems.

The TCH5504AP is a fully CMOS RAM, there-
fare it is suited for use in low power applications
where battery operation and battery back up for non-

FEATURES

e Standby Current
0.2uA (Max.) at Ta = 25°C

s T 4APL
1.0uA (Max.) at Ta =60°C €550

20uA (Max.) . TC5504AP
Low Power Dissipation 15mW (Typ.) operating
Single 5V Power Supply @ 5V + 10%

Data Retention Supply Voltage 2~ 55V
All Inputs and Output : Directly TTL Compatible

PIN CONNECTION
(TOP VIEW)
Aol
A2
Asl]s
Asa
Ay l]s
A3l
ooutl?
rw(s
GNDdD
PIN NAMES
WVA;, ~ Ay Address Inputs
| Rw Read Write Control Input_ ]
L CT I Chip Enable Input
Din Data Input
DouT Data Output
Vpo Power
‘GND Ground o ]

volatility are required. Furthermore the TC5504APL
guaranteed a standby current equal to or less than
1uA at 60°C ambient temperature.

The TC5504AP is guaranteed for data reten-
tion at a power supply as low as 2 volts. The TC5504
AP is directly TTL compatible in all inputs and
output

The TCB504AP is offered in both standard 18
pin plastic and cerdip packages, 0.3 inch in width

e Access Time
200ns (Max.): TCBH04AP/APL-2
300ns {(Max.) : TC5504AP/APL-3
Static Operation

On Chip Address Register

Three State Output

Package
Plastic DIP

1 TCH504AP/APL

BLOCK DIAGRAM
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TOSHIBA

MAXIMUM RATINGS
| symsoL o ITEM RATING UNIT
! Vpo Power Supply Voitage -03~70 \4 -
U T Vie | Input Voltage e =03~70 v
; VouT | Oq!put Voltage o~ VDD \
o § : Power Dissipation TCS504AP/APL 550 mw o
| ° | (Ta=85°C) o ]
TSOLDER Soldering Temperature - Time 260 - 10 B C sec

TstG Storage Temperature 7 —é@:’ 150 °c

Toer Operating Temperature —30~ 85 °cC

D.C. RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER MIN. TYP. MAX, UNIT
Vob Power Supply Voltage 4.5 5.0 55 - V
Vin tnput High Vol}age 22 Vpp +0.3 v ~
Vi Input Low Voltage —0.3 - 08 L Vv
VoH Data Retention Voltage 2.0 — 55 ] \%

D.C.C XCTERISTICS (Vpp =5V + 10%, Ta=—30°C to 85°C, unless otherwise noted)

SYMBOL PARAMETER _ ~ CONDITIONS [ omin Jrvem]max. Nt
he Input Leakage Current ov < Vin € Von o I T +10_ BA
Lo Output Leakage Current CE = Vop — 0.2V, 0V < VOUT < VDD — +50 HA

IS N i —
loH Output High Level Current] Von =2.4V —-10 — mA
loL Output Low Level Current] Vg =02V 20 - - mA

[ it itel ot s . A
Vpp =2V ~56V | TCBo04APL [Ta=26°C| — - 02 .
CE = Vpp ~ 0.2V [Ta=60°C| — - 1.0
Ipps Standby Current . bo l :
other inputs = TCE504AP 0.085 20 a
0.2V or Vpp —0.2V] ' #
| t 1 | = A - - X A
boo1 Operating Current cycle = 145, loyr ~0m 100 m
Ippo2 teycle = WS, Viy =V oo ViL =0V, lgyT =0mA — 3.0 5.0 mA
Note {1) Vpp =56V, Ta=256°C
(Ta = 25°C)

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
Cin Input Capacitance Vin =0V f=1MHz - a4 8 pF
Cout Output Capacitance VoyT =0V f=1MHz - 5 10 pF

Note (2): This parameter is periodically sampled and is not 100% tested.
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'TOSHIBA

A.C. CHARACTERISTICS (Vpp =5V = 10%, Ta = —30°C to 85°C, unless otherwise noted)

TCB504AP2/APL2

TCBBOAAP 3/APL-3

\
| SYMBOL i PARAMETER I ] ] ] N
: i \F MIN. MAX - MIN. MAX L
[ e Read Cycle Time 300 - S B S
! twe Write Cycle Time 300 — 420 ' ns
! tRMWC T ﬁ’eaidiModify Write Cycle Time 390 — 580 B ns
tas Address Setup Time e 5 o 5
kr:,.. 77741 " Address Hold Time - o 60 80 :
tee Precharge Time 80 — 100
lcen Chip Enable Hold Time o0 T TTC 300
taCC Access Time 777 a o 200 ‘777 -
toD Output Disable Time I —
1COE T Output Enable Time 0 - 0 - ns
RS Read Setup Time 0 - 0 i - o ns o
TRH Read Hold Time ) i o] - 0 ; — ns
ws Write Setup Tin]é o 0 T T o] o — ns
twH ) Write Hold Time ) 60 - D) — ns
ips Data Setup Time i 5 — 5 - . ns
[ ton Data Hold Time 60 - 80 - ns
R Write Enable to CF Hold Time 80 REE — ns
™MD Modify Time i 0 o 7;?; : N _hs
Qutput Load 100pF + 1TTL Gate
fnput Pulse Levels 0.6~ 24V
Timing Measurement Reference Levels
Input 0.8V and 2.2V
Output 0.8V and 2.2V
Input Pulse Rise and Fall Times 10 ns
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TOSHIBA

TIMING WAVEFORMS

® READ CYCLE

TAS tan
Y v
Address XV:E STABIE V:\:K X
PC 1RC )
— ViH ViH Vi
CE Novie viL i
RS 4 CEH tl . TRH
R/W J . "1\
IH Ace M
*CoE
HIGH IMPEDANCE Von
DOUT VOI; VALID

UNKNOWN

® WRITE CYCLE

TAS tan

T Vi
Address
>L|L stasLe Ui X

tPC twe ,
o *CEH )
CE Vin  ViH
Vi v v
Wws TWH T VI I
R/W
Vi Vi
tos_| | DH
=
4 ViH ViH
D
IN y;VIL STABLE '
DouT HIGH IMPEDANCE

® READ MODIFY WRITE CYCLE

tAS | | TAH
1H M
Address HoaeLE K
2
we - | Vi tRMWC |
3 ViH  ViH N weH AViH
N — Vi Vi
1
‘RS_% MD twh
BRI
R/W ﬂ
1+ \VILVIL
tace 'os tDH oD
ViH VW
PN Vi Vi
tcoE STABLE
CouT v
Vgt VALID
UNKNOWN
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TOSHIBA

TYPICAL CHARACTERISTICS

-
IbDS VS. VDD IpDs VS. Ta
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IoH (mA)
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oL

HIBA

IDDO VS, teycle
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Normalized toCcC VS. T4

1.4 T T

b e VpD = 4.5V

=)

Normelized tACC
Y
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TOSHIBA

OUTLINE DRAWINGS

® PLASTIC PACKAGE

18 17 16 15 14 13 12 11 10

Unit in mm

R1.0
7-52;0;2_5_{
1
0~15°
2.54+0.25
7.62~8.8

® CERDIP PACKAGE

] L W

1

x

q

b

-

~
T3 T35 5 25 €5 &5 5 &7
T2 3 a4 s 8 7 8 9%

. 2zBMAX.

0~15°
o250
02% 508

T - ~ ) |
o A ersene J |

e

0.46t015 -«

Note: Each 1880 pitch iz 2.54 mm. Al leads are lacated within 0.26mm of thair longitudinal position
with ragpact to No. 1 and No. 18 leads.
All dirmensions are in millimeters.

Note: Toshiba does not assume any responsibility for use of any circuitry described. no circuit patent licenses ara implied, and Toshiba reserves the
right, at any time without notice, to change said circuitry.

©Feb., 1981 Toshiba Corporation
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