TOSHIBA MOS MEMORY PRODUCTS

1,024 WORD X 4 BIT CMOS STATIC RAM
SILICON GATE CMOS

TC5514AP-2/-3
TC5514APL-2/-3

DESCRIPTION

The TC5514AP is a 4,096 bit high speed and low
power random access memory organized as 1,024
words by 4 bits using CMOS technology, and oper-
ates from a single 5-volt supply.

The 5514AP is compatible with the industry
produced NMOS 2114 type 4KRAM, vyet offers a
more than 90% reduction in power of their NMOS
equivalents.

The TC5514AP is a fully CMOS RAM, therefore it
Is suited for use in low power applications where

FEATURES

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

1.0uA (Max.) at Ta=60°C } © TCS514APL

20uA (Max.) : TCE514AP
Low Power Dissipation : 15mW (Typ.} operating
Single 5-volt Supply BV + 10%

Data Retention Supply Voltage : 2~ 5.5V
Three State Outputs
All Inputs and Outputs : Directly TTL Compatible

PIN CONNECTION
(TOP VIEW)
T\ ]
As1 wthD
As[]2 17[]A4
Aq[]3 16[]As
A3l e 15[]Ag
Aof]s 14[]Data 1/0,
Ails 13[1Data 1/0,
A7 12[]Data 1/03
cel]s 11[]Data 1/04
GND[]9 1o[DAW
PIN NAMES
Ay ~ Ay Address Inputs
R/W Read Write Control input
CE Chip Enable Input
Data 1/0y ~ 4 Data Input/Output
Vpp/GND Power Supply Terminals

battery operation and battery back up for nonvolatility
are required. Furthermore the TC5514APL guaran-
teed a standby current equal to or less than 1A at
60°C ambient temperature is avaliable.

The TC5514AP is guaranteed for data retention at
a power supply as low as 2 volts. The TCb514AP is
directly TTL compatible in all inputs and outputs.

The TC5514AP is offered in standerd 18 pin
plastic, 0.3inch in width.

® Access Time
200ns (Max.) : TC5514 AP/APL-2
300ns (Max.} : TC5514 AP/APL-3

e fully Static Operation

e On-chip Address Transition Detector

® Fully Compatible with TMM2114AP Family
(Nch 2114 type 4KRAM)

® Package
Plastic DIP : TC6514AP/APL
BLOCK DIAGRAM
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'TC5514AP-2/-3
TC5514APL-2/-3

MAXIMUM RATINGS

SYMBOL ITEM RATING UN‘IT
Voo Power Supply Voltage -03~70 \%
ViN Input Voltage -03~70 \
Vio 1/0O Voltage 0~ Vpp \%
Po Power Dissipation(Ta = 85°C) 550 mwW

TsoLDER Soldering Temperature - Time 260 - 10 °C-sec
TstG Storage Temperature —55~ 160 °C
TopPr Operating Temperature -30~85 °C ]

D.C. RECOMMENDED OPERATING CONDITIONS -

SYMBOL PARAMETER MIN. TYP. MAX. uniT |
Voo Power Supply Voltage 45 5.0 55 \Y
ViH Input High Level Voltage 22 - Vpp +0.3 \
Vi Input Low Leve! Voltage -03 - 0.8 [ v
VpH Data Retention Voltage 20 - 55 J \

D.C. CHARACTERISTICS (Vpp =5V t 10%, Ta = —30 ~ 85°C unless otherwise noted.) .-

SYMBOL PARAMETER CONDITIONS MIN. [TYP. (1) | MAX. | UNIT
I Input Leakage Current ovSVin S Voo ) - - £1.0 HA
Lo Output Leakage Current CE=Vvy.0VE Vyo <Vpo - - +1.0 uA
{oH Output High Current Vou =24V -1.0 - - mA
loL Output Low Current VoL =0.4V .20 — - mA

TC5514APL  |Ta=25° - — _ A
Vop =2V ~ 5.5V C55 a 25°C 0.2 i
Ta=60"C |/ — - 1.0 MA
lobs Standby Current All Inputs = TCE514AP :
0.2V or Vpp — 0.2V - 0.05 20 uA
! t = =0mA -
00Ot Operating Current cycle = ks, loyr =0m 50 9.0 mA
Ippo2 teycle = 1Ws, Vip = Vpp, ViL =0V, lgytr =0mA | — 30 5.0
Note {1): Vpp =5V, Ta=25°C .

CAPACITANCE!® (Ta=25°C, t=1MHz2) 4

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
Cin Input Capacitance ViN =0V - 4 8 pF
Ci/o Input/Output Capacitance Vijo =0V - 5 10 pF

Note (2): This parameter is periodically sampled and is not 100% tested. /j
f
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A.C. CHARACTERISTICS

® READ CYCLE

(Vpp =5V £ 10%, Ta=-30~ 85°C)

2/-
TC551 4APL~2/ 3

TC5514AP-2/APL-2 TC5514AP-3/APL-3
SYMBOL PARAMETER UNIT
MIN. MAX. MIN. MAX.
tRe Read Cycle Time 200 - 300 - ns
taCC Access Time - 200 - 300 ns
tco CE Access Time - 70 - 100 ns
toH Output Data Hold Time 15 - 20 - ns
tpis Output Disable Time - 60 - 80 ns
tcoe Output Enable Time 5 - 5 - ns
® WRITE CYCLE ‘f'
TC5514AP-2/APL-2 TC5514AP-3/APL-3
SYMBOL PARAMETER UNIT
MIN. MAX. MIN. MAX.
twe Write Cycle Time 200 - 300 - ns
taw Address Setup Time 0 - 0 - ns
twp Write Pulse Width 120 - 150 - ns
tps Data Setup Time 120 - 150 - ns
toH Data Hoid Time 0 - 0 - ns
twr Write Recovery Time 0 - 0 - ns
A.C. TEST CONDITIONS

e Qutput Load

e Input Pulse Levels

100 pF +1 TTL Gate

0.6V, 24v

e Timing Measurement Reference Levels

Input

Qutput
Input Pulse Rise and Fall Times

0.8v, 2.2v
0.8v, 2.2v

10 ns
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TC5514APL-2/-3

TIMING WAVEFORMS
® Read Cycle'!! tRC
v ViH v
ADDRESS 1H H
ViL ViL STABLE Vie )(
L. tacc | | toH
NV
= H fviny /
ViL /7
1
L tco DIS
v Vv
PouT OH L ALID oH
VoL VoL,

L tCOE

® Write Cycle 1 {R/W Controlled)
we

ViH ViH ViH
ADDRESS ViL viL STABLE viL
—

e WR

— FVY
@ \\ \ \ \V v Z tH
\ LViL I8
taw wep
p e
R/W Vin \ /V'”
k ViL ViL 4
oS tOH
™ \%
o H
N vy, STABLE ViL
to1s tCOE

T

® Write Cycle 2 (CE Controlled)

twe o
ViH ViH ViH
ADDRESS v STABLE
IAN]IN Vi 4
taw WR
—
cE MLIN / VIH
A\ LViIL ViL J
twp F—
RMW \ \ \ \ \ Z Vin
ViL ViL / /
DS tDH
ViH v
Din ! STABLE 1H
Vig Vi
tCOE tpIS
e -

-

Notes: (1) R/W is high for a Read Cycle.
(2) If the CE low transition occurs simuitansously with the R/W low transition, the output
buffers remain in a high impedance state.
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tacc VS. Vpp
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TC5514AP

.2 .
L-2/-3
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TC5514APL-2/-3

Ibbo VS. Vpo

15
Ta = 25°C
teycle = 168
10
e
3
o
g ViN = 2.2V, 0.8V
5 L1 | >//
ViN = Vpp-0.2V, 0.2V
o 3 ry 5 -
Vpp (V)
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1on (MA)

ippg VS. Ta
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TC5514APL-2/-3

loL VS. Voo
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‘TC5514AP-2/-3
TC5514APL-2/-3

® PLASTIC PACKAGE

18 17 16 15 14 13 12 11 10
- Unitin mm
x
4
p =
R1.0 ©
_°1
oo oo oo o OO od
1.2 3 4 5 6 7 8 9 .
x
¢
2
- 22.8 MAX. ; - 7.62%0.25
Z v
- 3
ot
o
0~18°
z'— 0.25 ' 0c
2.54+£0.25 1.4%0.15 s
Il
0.5%0.15 0 7.62~8.8
o~

Note : Each lead pitch is 2.54mm . Alf leads are located within 0.25mm of their true longitudinal position with respect

to No.1 and No.18 leads.
All dimensions are in millimeters.

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

© Aug., 1985 Toshiba Corporation
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