TOSHIBA MOS MEMORY PRODUCTS

1024 WORD x 4 BIT STATIC RAM TMM314AP TMM314APL
TMM3 1 4AP-1 TMM3I4APL- |
N CHANNEL SILICON GATE DEPLETION LOAD TMM3I14AP-3 TMM3I 4APL-3

DESCRIPTION

TMM314AP family is 1024 word x 4 bit high TTL directly and todrive 1 STTL or 5 LSTTLS
speed read write memories operated with 5 V single TMM314AP family is fabricated with N channel
power supply. The memories with 6 Tr. cells are silicon gate depletion load type MOS technology by
static in operation and require no clocks or refresh ion implantation for fast speed, stable performance
period and suitable for use in microprocessor applica and reliability.
tion systems where high performance, low cost, sim- The chip is moulded in the standard 18 pin plastic
ple interfacing are important design objectives. package of 0.3 inch width for low cost and high den-

TMM314AP family is able to be connected to sity assembly.

FEATURES
e Fully decoded 1024 word x 4 bit organization ® Low Power dissipation and Access time
® Static operation — No clocks or refresh period _Power and Access time (maximum value}
e Single 5V supply voltage — Vee =5V £ 10% [ Access time I Power j
e Easy memory expansion — CS input ) * TKAM314AP71V ) 7 755;S ’*71’ T BsOmW
e Three state output —_W\red OR tie capab_|l|tv TMM314AP3 300 ns ' 550 mW '
® Inputs and outputs directly TTL compatible TMMaTAAP 250 'H'ﬁr—mffwf ‘
e Data input/output terminal is common . PMRIZAT . 50 ns ,,f,i”'ig
e Input protected — All inputs have protection . TMM3I14APL1 200 ns - 385mW
against static charge i TMM3MAPL-3 300 ns g 385mwW -
& 2114 Type Pin compatible © TMM314APL ... 450 ns 385 mW !
PIN CONNECTION (TOP VIEW) BLOCK DIAGRAM
~ Ag
As 1 180 vee N -— vee
As Q2 170 A Ag Row Memory cell array «+— GND
Az {3 161 ag Ay Decoder :> 64 x 64
A3[la 15[F Ag Ag
20 s 140 1o, A
ArQs 130 170, ﬁ
A [ 7 12D o /0y .
=de wh ”03 1702 Lr;:::: :) Calumn input/output
GND[] 9 10 WE :ig: control ' Column decoder
PIN NAMES Ap A Ax A3
- Ay ~ Az Column Address Inputs a
- Ags ™~ Asg Row Address Inputs cs
T T/O,r; i/O4 Data Input/Output
: [ Chip Select Input o WE
L,,,,,_VE ) Write Enable Input . .
! vee Supply Voltsge
| GND | Ground o
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TOSHIBA

MAXIMUM RATINGS
SYMBOL ! ITEM } RATING UNIT '
Vce Supply Voltage -05 ~ 7.0 \
Vi/0 . Input/OQutput Voltage —-05~70 \
TopPRr ' Operating Temperature 0~70 °c
TsTG Storage Temperature —-55~ 150 °C
TSOLDER Soldering Temperature - Time 260 - 10 °C . sec
PD : Power dissipation (Ta = 70°C) " 850 ) mw
DC RECOMMENDED OPERATING CONDITIONS
I symeoL | PARAMETER ____CONDITIONS MIN. TYP.  MAX UNIT
ViH tnput High Voltage - 2.0 - veo v
ViL ; input Low Voltage — -05 - 08 \
vee ‘ Supply Voltage — : 45 5 55 7
I symsoL | PARAMETER CONDITIONS I Min TYP* MAX. UNIT
IH " Input High Current VIN =550 V - - 10 A
lL Input Low Current viN=0V - — -10 mA o
Vou " Output High Voltage lsougcwé': —10mA ') 28 | ~ v |
VoL Output Low Voltage ISINK =2.1 mA - 0.15 04 \%
IoH i Output High Current VouT =24V -1.0 —5.5 - mA
oL ' Output Low Current VouT = oav. | 2.1 65 - mA
| S T O
! CE=V WE =V i
Lo Output Leakage Current #H or L i - - P10 . pA
o - | Vour=04V~Vce o | o o
TMM314A o i
lcca Supply Current PL/PL-1/PL-3 Lic §o— . %0 T‘ 64 mA
IOUT =0 mA Lo~ -, 70
TMM314A N o o
lcc2 Supply Current P/P-1/P3 25°C - 70 90 A
) J IoUT =0 mA 0°C -~ - 100
* Ta=25°C, Vce =6V
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AC CHARACTERISTICS (Ta =0 ~ 70°C, Voc =5V £ 10%, C = 100pF, t,, tf

READ CYCLE

< 10 ns)

TMM314AP-1/APL 1 | TMM314AP-3/APL3  TMM314AP/APL
SYMBOL PARAMETER T - = R UNIT

L MIN. 1 MAX. MIN MAX MIN 1 MAaX.
tRc ' Read Cycle Time o 200 o= 300 — 450 - ms

T tace | Access Time - 200 -7 300 - 450 ns

Y0 . . . 40

Y tco Chip Select Time - 70 100 - 100 ns

. fco | HhPee _ . SV L. ST - _

C o tex Output Active from CS 20 — 20 — 20 V- ns
ton Chip Deselect Time 0 ! 40 0 80 0 | 100 ns
TOH Output Hold from Address Change 20 : — 20 i - . 20 - _ns

WRITE CYCLE

sk , e . [, e

‘ TMM314AP-1/APL- M P-3/APL- TMM P/AP
SYMBOL | PARAMETER _TMM31 1/A*|:_1<7 T M314’AT3/A L-3 314A /APL UNIT
C - MIN. MAX. MIN. | MAX. MIN. [ MAX. .
|_twe . Write Cycle Time 200 - 300 \ _ a0 | - ns
twp o Wrige Pulse Wiq}l,,, 120 - 150 ! — 200 - ns
1 Write Recovery Time o] — 0 I — 0] t — ions
- = — = . e i = .
i o 40 0 4, 80 0 | 100 | ns
120 0 - 150 | - 200 - ns
Data Hold Tome o o — (| 0 P = ns
Address to Write Setup Time N 30 i — 30 | — 30 { — ns
[ symsoL PARAMETER \ CONDITIONS LOMIN TYP. MAX. | uNIT
CiN Input Capacitance VN = AC Ground ‘ - - 5 : pF _
. e B
L CouT i Output Capacitance | Vourt =AC Ground [ - | - 5 pF ]

Note: This parameter is periodically sampled and not 100% tested.
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- TOSHIBA

TIMING WAVEFORMS
READ CYCLE

RC

Vin

. G X

Vin tco ,
Ts 1.5V T 15V /
vie : N\ /

cx TOH top

Vor
HIGH IMPEDANCE DATA OUT
1701 ~1/04 1.5V 15V 1.5V

VALID

VoL

tACC

WRITE CYCLE
twe

Vin
Ag ~Ag >< sv ><145v
Vio

Vin ———-
_ \ /
cs 1.5V -\}1_sv #1.8v
[\
\ \R A /
taw

Viu
WP tWR

WE \\13 }/LSV

ViL
tex toow . tos toH
Vor/Vin ki
| MPEDAN DATA IN
1/01 ~1/04 en) CEN S0 1.5v STABLE 1.5v DON'T CARE
Vor/Viu

Note 1 : WE is high for a READ CYCLE.
2 : tyyp Is measured from the latter of C5 or WE going low to

the earlier of TS or WE going high.
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TYPICAL CHARACTERISTICS
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TOSHIBA
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OUTLINE DRAWINGS
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Notes: Each lead pitch is 2.64 mm. All leads are located within
0.26 mm of their true longitudinal position with respect to
No. 1 and No. 18 |eads.

2.54+0.25

05%0.15

Note: Toshiba does not assume any responsibility for use of sny clreuitry described: no circuit patent licenses are implied, and Toshiba reserves

the right, at any time without notice, to changa ssid cireuitry.
©Mar., 1980 Toshiba Corporation
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