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TEXAS INSTR (ASIC/MEMORY)

40968 x 4 Organization
Common 1/O

Military Temperature Range . .
126 °C (M Suffix)

® Fast Static Operation

® Battery Back-Up Operation . . . 2-Voit Data
Retention

. =B5°C to

@ Maximum Access Time from Address or
Chip Enable

‘64C16-25...25ns
‘64C16-35...365ns
‘64C16-45...45ns

@ Single 5-V Supply (10% Tolerance)
@ JEDEC Standarized Pinout

® Complementary SHicon Gate MOS
Technology with a 6-Transistor Memory Cell

® TTL Compatible Inputs and Qufputs

® Automatic Power Down when Deselected

— 125 pA MAX Standby Current
at CMOS Levels

® Low Power Dissipation (Vgg = 5.5 V)

— Active . . . 660 mW
- SMndby ... 55 mW MAX (TI‘L Levels)
- Standby . . . 0.68 mW MAX (CMOS Levels)

® Standard and Class B Processing
— SM Prefix . . . Standard Processing
— SMJ Prefix . . . Class B Processing

® Packaging Options:
— 20-Pin Ceramic 300-mil DIP
— 20-Pad Leadless Ceramic Chip Carrier
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Military Products H ADVANCE INFORMATION

The ‘64C16 is a common 1/0, 16,384-bit static random-access memory organized as 4096 words by 4
bits. This memory is fabricated using complementary MOS technology utilizing a full CMOS (six-transistor
cell) memory array. The six-transistor cell provides for inherantly lower soft error rates, improved stability
across the operating temperature range, and extremely low standby power compared to the four-
transistor/two-poly load cell, making it ideal for military applications.

The '64C186's static design and control signals (E and W):remove the need for refresh circuitry and simplify
timing requirements. The chip enable pin provides for easy memory expansion and for an automatic
powerdown feature. Access time from either address or chip enable is a maximum of 25, 35, or 45 ns.
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4096-WORD BY 4-BIT STATIC RAMS - T-46-23-08

TEXAS INSTR (ASIC/MEMORY) 25E D ,

operation
addresses (AQ-A11)

The 12 address inputs select one of the 4096 4-bit words in the RAM. The address- inputs must be stable
for the duration of a read or-write cycle. The address inputs can be driven dlrectly from standard Series
54/74 TTL with no external pull-up resistors.

chip enablolpower down (E)

The chip enable/power down terminal, which can be driven directly by standard TTL circuits, affects the
data-in and data-out terminals and the internal functioning of the chip itself. Whenever the chip enable/power
down is low (enabled), the davice is operational, input and output terminals are enabled, and data can
be read or written. When the chip enable/power down terminal is high (disabled), the device is deselected
and put into a reduced-power standby mode. Data is retained during standby.

write enable (W)

The read or write mode is selected through the write-enable terminal. A logic hlgh selects the read mode;
a logic low selects the write mode. W or E must be high when changing addresses to prevent erroneously
wntlng data into a memory location. The W input can be driven directly from standard TTL circuits.

data inldata out (DQ1-DQ4)

Data can be written Into a selected device when the write-enable input is low. The DQ terminals can be
driven directly from standard TTL circuits. The three-state output huffer provides direct TTL compatibility
with a fanout of two Series 64 TTL gates, one Series 545 TTL gate, or eight Series 54LS TTL gates, The
DQ terminals are in the high-impedance state when chip enable (E) is high or whenever a write operation
is being performed. Data out is the same polarity as data in.

Ioglc symbolt

RAM 4096 x 4

rolte o'
Al

A2 (18)

A3 {19)

- FUNCTION TABLE

S A ——
A3 6
Asa) 409 INPUTS | OUTPUTS

DQ1-DQ4

W

X HI-Z Standby Standby

—] H |Data Output Read Active
8] 1) L HI-Z Write Active

{PWR DWN] X= Don't Care.
61 i
1EN {READ]
1C2 [WRITE)
(15 A 0 : I
pa1 {\.;D ‘A z3+

MODE POWER

o«
&
mi

sionpoid Aseypy H )

3
i

TThis symbol is in accordance with ANSHIEEE Std 91-1984 and IEC Publication 617-12.
Pin numbers shown are for the JD package.
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functional block diagram

SM64C16, SMJ64C16
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SM64C16, SMJGACT6 B 4961725 0077kL&2 2 IR
4096-WORD BY 4-BIT STATIC RAMS T-46-23-08

TEXAS INSTR (ASIC/MEMORY) @25E D

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

Supply voltage range (see Note 1) ........... e e tireiirisise.~08Vto7V
input voltage range (see Note 2} ..... P B -1tVto7V
Output voltage range in h|gh-lmpedance state ...... e AR Y Y
Outputcurrent . ... ......... et e e Y 20 mA
Minimum operatmg free-alr’ temperature e P e 1A
Maximum operating case-temperature......,. ..... et e st e veeee..126°C
Storage temperature range ........ Cheetirssiaatiearasieacrevansana... —089C to 150°C
Latch-upcurrent............... et Lo O F 1171
1Stresses beyond those listed under **Absolute Maximum Ratings” may cause permanent damage to the device: This is a stress utlng
only, and functional aperation of the device at these or any other conditions beyond those indi d in the "R nded Op
Conditions"’ section of this specification Is not Implied. Exp. 1o absolut: rated conditions for extended periods may affect

device reliability.
NOTES: 1, All voltage values in this data sheet are with rsspect to GND.

recommended operating conditions

2, V| {min) of =3 V for short pulse durati Pro peration at V| levels balow —1 V will result in excessive currents
that may damage the part.

MIN . NOM MAX | UNIT
Ve Supply voltage - 45- 5§ 5.5 v
Vi High-level input voitage ] 2 Vee+1 v
Vi Low-level input voltage {see Note 2) ] j ] -1 0.8 Vv
Te  Operating case P -3 125 °C
Ta  Operating free-air temp . ) ~566 i °C
NOTE 2: V) (min) of ~ 3 for short pulse durati Prolonged operation at V||_ levels below ~1 V will resuit in excessive currents that

may damage the part.

elactrical characteristics over full ranges of recommended operating conditions (unless otherwlse noted).

TEST '64C16-25 ‘64C16-35
P CONDITIONS MIN TYP MAX MIN TYP MAX UNIT
Vou High-level output voltage Vee =4.5V,IgH = ~4mA 2.4 2.4 Vv
Vor Low-level output voitage Vee =46V, 1gL = 8mA ) - 04 0.4 \
I Input current {load) 0V s V)= Voo ] -10 0] -10 10] xA
1o  Qutput current {leakage) 0V 5 Vg =< Ve, Output disabled| -50 60 | -60 60 #A
Short circult output current _ o
105 (400 Noto 3) Vee = s.sv,rvo - GND 7 -360 360 | mA
lcc Ve operating supply currant - Vec = 5.6V, 1g = 0mA 120 120 | mA
(ory YOG UBBYY © TTL-level inputs Ez V4, Vog =65V ) 20 20| mA
CC! current (standby) [ CMOS-Jevel Inputs| Tnputs = Ve 0.3, Vog = 8.6V | 126 ' 126 | sA
NOTE 3: Not more than one output should be shorted at a time. The duration of the short circuit should not d 30 di
8-180 . TEXAS '@ -
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TEXAS INSTR (ASIC/MEMORY)

SM64C16, SMJ64C16

4096-WORD BY 4-BIT STATIC RAMS

e5E D

7-46-23-08

electrical characteristics over full ranges of recommended operating oondiﬁons- (unless otherwise noted)

y TEST '64C16-48
PARAMETER CONDITIONS MIN TYPR MAX UNIT
Vo High-level output voltage Vec =45V, lgH = —4mA 2.4 v
VoL Low-level output voitage Vee =45V, 1oL = 8mA 0.4 v
It \nput current {load) 0V s Vs Vee =10 10 rA
lo  Output current {leakage) 0V = Vo = Ve, Output disabled -80 80 »A
log Short circuit output current {see Note 3) Vee = 5.6V, Vo = GND ~360 | mA
Icc Ve operating supply current Vee =65V, lp =0mA 120 | mA
| TTLdevel inputs E= V)4 Vee =66V 20| mA
lect Ve supply current V) I CMOS Javatinputa|  Inputs = vcc:gg, Voo = 6BV 126 | A
NOTE 3: Not more than one output should be shorted at a time. The duration of the short circuit should not d 30 d
data retention characteristics
Typt MAX
PARAMETER TEST CONDITION MIN vVee @ Vee @ uNIT
20V 30V{20V 30V
Vpa Vg for data retention 20| - — — — Vv
lccpr Data retention current E=zVgc -03V, 3 6 60 76 KA
tcpr  Chip deselect to data time VIN 2 Ve - 03V [+] — ns
] Operation recovery time or s GND + 0.3V ’_Lcj_ﬂp)* — ns
Iu$  Input leakege current 1 »A

TTYP values listed are typical values at 26°C.
*$to(RD) = read cycla time. -
§This parameter is guaranteed but not tested.

data retention waveform

jea————DATA RETENTION - oy
MODE
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TEXAS INSTR (ASIC/MEMORY) 25F D e——
capacitance, TA = 25°C, f = 1 MHzt .-

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT

Ci  Input capacitance TA = 256°C, f = 1 MHz, Vgc =6V 4 pF
Co  Output capacitance TA = 26°C, f = 1 MHz, Voo = 5 V ] 7 pF

TCapacitance measurements are made on sample basis only,

timing requirements over recommended supply voltage range and operating temperature range

'64C16-25 ‘84C16-36 ‘84C16-45 UNIT
- MIN TYP MAX MIN TYP MAX MIN TYP MAX
to(rd) Read cycle time - 26 ) 35 45 ns
teiwr)  Write cycle time 25 35 - 45 - ns
tw(w)  Wiite-enable pulse duration : 20 30 3as ns
Wirite enable high to chip enable low ) )
- 0
taulWird 004 sommand setup) 0 0 ne
teLwH  Chip-enable fow to end of write . 26 30 35 ns
tsu{A)  Address setup time to write start 0 0 0 ns
tgu(iD)  Data setup time to write end R 10 15 16 ns
~ Write enable low from chip enable high

*hiWIrd o command hotd) 0 0 0 ne
th{A) Address hold time from write and 0 0 0 ns
thiD) Data hold time from write end [¢] 0 3 ns
TELIH Delay time, chip-enable low to power up? ] 5 5 ns
tEHIL Delay time, chip-enable high to power down? ) . 35 - 35 - 36 ns
tAVWH Address setup to write end 20 30 36 ) ns

tThis parameter is guaranteed but not tested.

switching charactaristics over recommended supply voltage range and operating temperature range

sjonpoid Aemy H NOIIVINHO4NI 3ONVAQY

TEST ‘64C16-26 | '64C16-36 | '64C16-45
PARAMETER
CONDITIONS MIN MAX | MIN MAX | MIN MAX UNIT
taiA)  Access time from address A1 = 4810, R2 = 2550 25 35 45 ns
ta{E) __ Access time from chip enable low - c =‘3 o _F ' 26 35 45 | ns
twiA) _ Output data valid after address change Se'; Figurep 1; 0 4] : 0 ns
tan{W) Output enable time from write enable hight ) 8 [ 3] ns
ten(E) Output enable time from chip enable low At = 48110 5 5 5 ns
) Output disable time from R2 - 285 n' 15 20 25
'dis(E)  chin ansble high? CL_" Py ns
Output disable time from - ‘
tdistw) wite enable low? See Flguvg 1b. 10 16 20 ns
TTransition is measured + 500 mV from steady state voltage. This p is guar d but not tested.
#This parameter Is guarantaed but not tested.
8-182 , I TExas X
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B £9L1725 0077L45 & WM SMBAC16, SMJBACTB
4096-WORD BY 4-BIT STATIC RAMS

TEXAS INSTR (ASIC/MEMORY) aSg p . 1-16-23-08
PARAMETER MEASUREMENT INFORMATION

v

5.] ?
::R1=431n SRt =4810
> >,
OUTRUT i OUTPUT
UNDER TEST l UNDER TEST —""———']
< <
A2 = 2660 S Cy = 30 pFt R2 = 2650 3 :r cy = 5 pF!
9 4 -
- A .

THEVENIN EQUIVALENT OF (a) OR (b}

167 0
OUTPUT AAA 173V
UNDER TEST v )

tcL includes jig and scope capacitances.

FIGURE 1. OUTPUT LOAD CIRCUIT

90% -3V
1 I 90% 8
’ 10% ! 1 ! ) 10% oV
—-! L—-(r (f——' L—

NOTE 4: trandtf < 6ns.

FIGURE 2. TRANSITION TIMES

Military Products H ADVANCE INFORMATION

-

Exas WP

INSTRUMENTS

POST OFFICE BOX 655012 « DALLAS, TEXAS 76265

8-183



SM64G16, SMJ64C16 M 4961725 007768 T W
4096-WORD BY 4-BIT STATIC RAMS T-46-23-08

TEXAS INSTR (ASIC/MEMORY) @25E D __

read cycle timing from addresst

:* tolrd) ‘:
1 Vs Vid
A0-A11 X
{ ViL.
= .
> r-—tvuu-——: ) {
DQ1- A ! - - VoH
Da4 PREVIOUS DATA VALID W DATA VALID
> - VoL
2 W is high, and & is low.
O
m
. E read cycle timing from chip enable¥
-
[ . 4 - - R
tolrd) -
i . . 1
E _ | g Vin
g ¥
->'| H — | Vie
t
— a(E) " I‘_':"dh(E) v
] bar. ot —— ! . Vou
2 pas HI-2 W DATA VALID y——m-z
) I T VoL
, b teLin {-——'Enu.—-:
1 ——t 1 lce
Icc 1 50% ] 50**
s : . - ' Icct
:=: e—et=tyu (Wit thiWird—~+——d
o - - - v
< w ,? . \ 1
: . . , viL
g_ *W is high, address Is valid prior to or simultaneously with the high-to-low transition of E.
£ A
&

*p
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SM64C16, SMJ64C16
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4096-WORD BY 4-BIT STATIC RAMS T-46-23-08

write cycle timing controlled by chip enable?

TEXAS INSTR (ASIC/MEMORY) @25E D
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