MOS TMS 40145 JL, NL; TMS 40147 Ji, N
LSI 1024-WORD BY 4-BIT STATIC RAM;

NOVEMBER 19

o 1024 x 4 Organization TMS 40L4S
¢ Single 10% Tolerance 5-V Supply 18-PIN CERAMIC AND PLASTIC
e High Density 300-mil 18- and 20-Pin Packages R ot
. e Fully Static Operation {(No Clocks, No Refresh,
No Timing Strobe) “s 1
o 3 Performance Ranges: As 2
ACCESS  READ OR WRITE Ag 3
TIME CYCLE
MAX) (MIN) A3 4
TMS 40L45-25, TMS 40L47-25 250 ns 250 ns A S
TMS 40L45-30, TMS 40L47-30 300 ns 300 ns
g TMS 40L45-45, TMS 40L47-45 450 ns 450 ns AL 6
: e 400-mV Guaranteed Noise immunity With Ay 7
Standard TTL Loads — No Pull-Up Raesistors T s
Required
e Common 1/0 With Three-State Outputs and Chip Vss 9
Select Control for OR-Tie Capability
e Fan-Out to 1 Series 74 or 74S TTL Load — No TMS 40L47
Pu"-Up Resistors Required 20-PIN CERAMIC AND PLASTIC
DUAL-IN-LINE PACKAGES
¢ Low Power Dissipation (TOP VIEW)

250 mW *Typical
370 mW *Maximum

lln Veer

o Standby Power Dissipation (TMS 40L47) e 2 Veez
12 mW Typical A5 3 Ay
24 mW Maximum Ag 4 Ag
description A3 S Ag
Ap 6 /01
This series of low power static random-access memo- PO
ries is organized as 1024 words of 4 bits. Static design 1 /02
results in reduced overhead costs by elimination of Az 8 1103
refresh-clocking circuitry and by simplification of ) 104
timing requirements. Because this series is fully static, —
chip select may be tied low to further simplify system Vss 10 w
timing. Output data is always available during a read
cycle. PIN NAMES
Ag-Ag Addresses
All inputs and outputs are fully compatible with 1/04-1/04 Data input/output
Series 74 or 745 TTL. No pull-up resistors are [3 Output Enable
required. The TMS 401.45/40L47 series is manufac- s Chip Select
tured using Ti’s reliabte N-channel silicon-gate tech- Ve (TMS 40L45) +5-V Supply
nology to optimize the cost/performance relation- +5-V Supply
Ve (TMS 40L47)
ship. Both the TMS 40045 and 40L47 are charac- o tarray anly) |
te.n?ed Fc retain data at Voo = 2.4 V. to reduce power Vg (TMS 40L47) 45-Y Supply
dissipation. Furthermore for applications such as (periphery onlyl _ |
battery backup, the TMS 40L47 has separate VoC | _Vss Ground |
pins for the array and periphery, and data will be W Write Enable |

retained it power solely to the array is maintained.

*
5% supply tolerance
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TMS 40145 JL, NL; TMS 40L47 JL, NL
1024-WORD BY 4-BIT STATIC RAMs

ne TMS 40145 series and the TMS 401 47 series are offered in 18-pin and 20-pin respectively dual-in-line ceramic {JL
#fix) and plastic (NL suffix) packages designed for insertion in mounting-hole rows on 300-mil centers. The series is
wigned for operation from 0°C to 70°C.

ion

Hdresses (A0-A9)

he ten address inputs select one of the 1024 4-bit words stored in the RAM. The address-inputs must be stable for the
.ration of a write cycle. The address inputs can be driven directly from standard Series 54/74 TTL with no external
ull-up resistors.

utput enable (DE)

‘he output enable terminal, which can be driven directly from standard TTL circuits, affects only the data-in/data-out
erminals. When output enable is at a logic high level, the /O terminals are disabled to the high-impedance state.
Iutput enable provides greater output control flexibility, simplifying data bus design.

nip select (5}

he chip-select terminal, which can be driven directly from standard TTL circuits, affects the data-in/data-out
srminals. When chip select and output enable are at a logic low level, the 1/0 terminals are enabled. When chip select is
igh, the 1/O terminals are in the floating or high-impedance state and the input is inhibited.

nite enable (W)

he read or write mode is selected through the write enable terminal. A logic high selects the read mode; a logic low
elects the write mode. W must be high when changing addresses to prevent erroneously writing data into a memory
cation. The W input can be driven directly from standard TTL circuits,

lata-in/data-out {1/01-1/04}

Jata can be written into a selected device when the write enable input is low. The 1/0 terminal can be driven directly
rom standard TTL circuits. The three-state output buffer provides direct TTL compatibility with a fan-out of one
series 74 TTL gate or one Series 74S TTL gate. The 1/O terminals are in the high impedance state when chip select S)
shigh or whenever a write operation is being performed. Data-out is the same polarity as data-in.

W operation
There are two basic standby modes available to retain data when operating the TMS 401 45/40L.47 series:

1. Reduce the V¢ supply to 2.4 V
2. Supply power to the array only {TMS 40L47 only).

Zombining 1 and 2 on the TMS 40L 47 will produce the lowest possible standby power while retaining data.

! DEVICE SUPPLY OPERATING STANDBY
i TMS 40L45 vee +5V +24V
v - W5V BV | +24V
' T™S 20L47 ce
. veez +5V ov ov

inominal supply vatues)

During standby operation, data cannot be read or written into the memory. When resuming normal operation, five
tycle times must be allowed after normal supplies are returned for the memory to resume steady-state operating
conditions,
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TMS 40145 JL, NL; TMS 40147 JL. NL
1024-WORD BY 4-BIT STATIC RAMs

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)*

Supply voltage, Vc( {see Note 1)

e ... ... ... .05ty

Input voltage {any input) (see Note 1) e | | SR A
i Continuous pawer dissipation L, W
\ Operating free-air temperature range R o8 X K
i Storage temperature range oo —B5°Crots0e

NOTE 1: Voltage values are with respect to the ground terminal.
*Stresses beyond those listad undar “Absolute Maximum Ratings'® may cause parmanent damage to the device. This is & stress rating only ane
b functional operation of the device st these or any other conditions beyond those i in the Operating Cond
section of this specification is not implied. Exposure to absolute-maximum-rated conditions for extended periods may atfect device relisbitry

functional block diagram

A6 _—_..L}___: — Vss
-—— — VecNVeez
As _D-___ Jo—— - —— Vet IARRAY ONLY)
W] s [og{ 1/O1 - i/
s == T MEMORY ARRAY Wis [oF {10110
ROW |—= 64 ROWSBY L] L] x [VAUD DATA WRITE
A3 —‘b SELECT 64 COLUMNS Al L |1 |oaraouteur READ
x| w]x "2 DEVICE DISABLED.
Ao —{E HiL}H HI-Z QUTPUT DISABLED:
M __..-.__{b
101 —. o] —={ columiockr
INPUT e —
103 {>. o~ DATA Am,“vousv
CONTROL COLUMN SELEC
103 oo
1104 v {>°__.
A2 A1 Ag A9

w |
s
3 > |
recommended operating conditions
PARAMETER MIN _ NOM _ MAX |UNIT
Operating a5 5 55
Supply voltage, Voc  {TMS 40L45) ooy ]
Operating 45 5 551
Supply voltage (array only}, Voc1  {TMS 40L47) omrs a5 55|
Operating 45 5 550
Suppl Itage {periphe Iy}, Vi (TMS 40L47)
upply voltage (periphery only), Vcco [Standby ) ) 55
Supply voltage, Vsg 0 :
High-level input voltage, Vi 2 55 .
Low-level input voltage, Vi ~0.3 08 :
Operating free-air temperature, Ta o 0 —
126 TEXAS INSTRUMENTS
INCORPORALTE D

BOST OFFICF BOX $012 + DALLAS. TEXAS 75222




s 40L45 JL, NL; TMS 40147 'Jl, NL
#-WORD BY 4-BIT STATIC RAMs

L erical characteri
{unless otherwise noted)

cs over recommended operating free air temperature range

PARAMETER TEST CONDITIONS MIN TYP' MAX |UNIT
Vce =475V 24
High level volta IoH = —200 uA ! v
b ¢ e OH s Vec - 45V 22
Y Low level voltage oL = 2mA Ve - 45V 04 | v
Input current V1= 0V155V 10 uhA
" Off-state output current Sor OB at2Vor Vg=01055V 10 | wA
Wat08V
10=0mA, Vee =55V 55 70
Supply current from Ve 0=0m ce-55 mA
T = 0°C {worst case} Voo =24V 40 50
Supply current from Vceg 10=0mA, Vec =55V 5 2 | A
3 {array only) T = 70°C (worst case) Voo =24V 5 10
Y Supply current from Voc2 10-0mA, Voo =55V, . 20 | ma
- (periphery only) T A = 0°C {worst case}
Input capacitance V=0V, =1 MHz 8 | of
R Output capacitance Vo-0V. f=1MHz 12 | of
wpical values are at Vo =5 v, Ta = 25°C.
ing requirements over recommended supply voltage range and operating free-air temperature range
TMS 40145-25 | TMS 401.45-30 | TMS 40LA545
PARAMETER TMS 401 47-25 | TMS 4014730 | TMS 40L47-45} UNIT
MIN  MAX | MIN MAX | MIN  MaX
P Read cycle time 250 300 450 ns
) Write cycle time - 250 300 350 ns
W Write pulse width 100 150 200 ns
LA Address set up time 0 o 0 ns
wsh Chip select set up time 100 150 200 ns
WD) Dataset up time 100 150 200 ns
) Data hold time 0 0 0 ns
-n Address hold time 20 20 70 s
TAl Address transition time 5 200 5 200 5 200 | ns
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TMS 40145 JL, NL: TMS 40147 JL, NL
1024-WORD BY 4-BIT STATIC RAMs

switching characteristics over recommended voltage range, TA = 0°C to 70°C,

1 series 74 TTL load, Cp_ = 100 pF

TMS 40L45-25 TMS 40L45-30 TMS 40L4545
PARAMETER TMS 40L47-25 TMS 40L47-30 TMS 40L 4745 UNIT
MIN NOM MAX [ MIN NOM MAX |MIN NOM MAX
ta(A) Accass time from address 200 300 450 [ s
——|
Access time from chip
tals) setect (or output 100 100 120 | ns
enable) fow
Access time from
t, 100 100 120
alw) write enable high s
Output data valid aft
wyx utpu a valid after 10 10 10 -
address change
Output disable time after
vz chip salect {or output 40 80 100 | s
enable) high
Output disabie ti i
vzw uv ou isal G ime after 40 80 100 s
g write enable high
read cycle timing**
cycle timing teird)
ViH
ADDRESS, A ADDRESS VALID X
Vie *.
Vin
CHIP SELECT, S \ | wvzs
vio ) 1
tais) wvx
Al
OUTPUT DATA, Q -z —z }— HI-Z—
Vi
to(A) ——m

-
Al timing reference points are 0.8 V and2.0V on Inputs and 0.6 V and 2.2 V on outputs (30% points). (nput rise and fall times squal 10

nanoseconds.
**Write ensbie Is high for a read cycle.

early write cycle timing

Vin f— teiwe) e |
ADDRESS, A W ADDRESS VALID m
Vi ! v
[
B " SouiA) L - MlAl’i
WRITE ENABLE, W \
ViL
Vin tsulS)
CHIP SELECT, S /
e tu (D) ™D
Vin RERRRRARARR? VAR
AT KRN e XKD e M
Vou
OUTPUT, Q VoL HI-Z
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. TMS 40L45 JL, NL; TMS 40L47 JL, NL
1024-WORD BY 4-BIT STATIC RAMs

nad-write cycle timing

ADDRESS, A AX
Vie

GulA- »{ hia)—1
_ Ym
WRITE ENABLE, W \
viL
tw(W)

1
J
vig ———————— tyuiS)
CHIP SELECT, S |
ViL

INPUT DATA, D m VALID
Viu .
' tais) —1———- ’4—0‘ pyzw a(w) ‘—"1"—‘ wvzs
Vo

OUTPUT, Q —_— H|—1—<E——-m_z———) VALID HI—2 ——
Vor :

telwe)

:

 splications data

Early write cycle avoids 1/0 conflicts by controlling the write time with S. In the diagram above,the write operation
will be controlied by the teading edge of §,not W. Data can only be written when bothS and W are low. Either Sor W
being high inhibits the write operation and data stored will not be affected by the address. To prevent erroneous data
being written into the array, the addresses must be stable during the write cycle as defined by tg(A). tw(W). and th{A).

ALV

amel gsume any responsbility for ony circuts shown
T e ot they e tiee liom patent sofimgement TEXAS lNSTRUnM ENTS
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