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TEXAS INSTR (ASIC/MEMORY)

® 2048 x 8 Organization
® Common /O

® Military Temperature Range .. . ~55°C to
125°C (M Suffix)

® Fast Static Operation

@ PBattery Back-Up Operation . . . 2-Volt Data
Retention

® Maximum Access Time from Address or
Chip Enable
'‘68CE16-25...26 ns
‘68CE16-35...35ns
'68CE16-45 .. .45 ns

Single 5-V Supply (10% Tolerance)

Complementary Sllicon Gate MOS
Technology with a 6-Transistor Memory Cell

Automatic Powerdown When Deselected
TTL Compatible Inputs and Outputs '
3-State Output

Low Power Dissipation (Vg = 6.6 V)

— Active , . . 660 mW MAX

— Standby . . . 110 mW MAX (TTL Inputs)
~— Standby . . . 5.5 mW MAX (CMOS
Inputs)

@ Standard and Class B Processing

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

® QOutput Enable for Bus Control

® Packaging Options:
— 24-Pin Ceramic 300-mil DIP
— 32-Pad Leadless Ceramic Chip Carrier

description

The ‘68CE16 is a common I/0, 16,384-bit static
random-access memory organized as 2048
words by 8 bits. This memory is fabricated using
complementary MOS technology utilizing a full
CMOS (six transistor cell) memory array.

The '68CE18's static design and control signals

(E, G, and W) remove the need for refresh

circuitry and s1mpl|fy timing requirements. The
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PIN NOMENCLATURE

AO0-A10 Address inputs
DQ1-DQ8 Data Input/Data Out

E Chip Enable/Power Down
G - Output Enable

GND Ground

NC No Connection

Vee 5-V Supply
W _ Write Enable

chip-enable pin allows for easy memory expansion and automatic power—down This feature, in conjunction
with the full CMOS array, allows for low standby power operation when the memory is deselected, greatly
reducing the overall memory power requirements. The output-enable pin minimizes bus contention problems

and adds flexibility.
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TEXAS INSTR (ASIC/MEMORY) 25E D

Access time from either address or chip enable is a maximum of 25, 35, or 45 ns, allowing. speed upgrades:
for new and existing designs.

operation

$30nposd AeupIN H

addresses (AO-A10)

The 11 address inputs select one of the 2048 8-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 directly from standard Series
54/74 TTL with no external pull-up resistors.

chip enable/power 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 intemal functioning of the chip itself. Whenaver the chip enable/power
down is low (enabled), the device 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 high selects the read mode;
a logic low selects the write mode. W or E must be high when changing addresses to prevent inadvertently
writing data into a memory location. The W input can be driven direcﬂy from standard TTL circuits.

output enable (G)
The output-enable terminal affects bnly the data-out terminals. When output enable is at a logic high level,

.the output terminals are disabled to the high-impedance state, Output enable provndas greater output control -

flexibility, simplifying data bus design.
data in/data out (DQ1-DQ8)

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 buffer provides direct TTL compatibility
with a fanout of twenty Series 54LS or 54ALS TTL gates, sixteen Series 54AS TTL gates, or thirteen
Series 64F TTL gates. The DQ terminals are in the high-impedance state when chip enabie (E) is high or
whenever a write operation is being performed. Data out is the same polarity as data in.

8-188
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RAM 2048 x 8
ao 0
:; @) FUNCTION TABLE
:2%—— INPUTS OUTPUTS MODE POWER
a3 | L AEOOTI' E W @ 0Q1-DQ8
As-2 H X X Az Standby | Standby
:;:23) L H L Data Output Read | Active
A9-2:: L H H HI-Z Read Active
1 N .
A10 10/ L L X Data Input Wirite Active
08 o |ipWR DWNI - '
(200 T—hm X = Don’t Care.
851192
_W——E‘ 1.2 EN {READ]
1C3 [WRITE)
(9) }r————:
pa1-=—4—AS0 i
o va A, 241
DQ2 (Te
DQB"‘:‘;T"‘"
Da4 2
bas 4]
DQG"G—""-
DQ7--T<->-
pas
tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and
IEC Publication 817-12.
Pin numbers shown are for the JD package.
functional block diagram
|
L ] } pat
=y
- DQ2
L88 g -
‘ AS N pa3
‘ A4 § @l 0—(
| AT o | L\| memoRY ARRAY 2 =M cos
AB w .
g _:> 128 x 16 x 8 u L
A9 2 - m— L—'\ pas
A8 e @ —
A0 . pas
MsB ra f
. :1\, pa7
WE u--\
© E— | coLumn pecooen | [oown oas
w
s P11
] .A3 A2 Al A0
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2048-WORD BY 8.BIT STATIC RAMS 46231

TEXAS INSTR (ASIC/MEMORY) @25E D
absolute maximum ratings over operating free-air temperatura range {unless otherwlise noted)t

Supply voltage range (see Note 1) ... vuveriiiiiiseiiarvnareeen ..-08Vto7V
Inputvoltagerange(seaNoteZ)..........................................—1Vto7V

| Output voltage range in high-impedance state .............. J R AR I A
Output current . . .ot eevscaenncs 20mA
Mmlmumoparatlngfreemrtemperature e it reiaaseissaressadeaneaa...—B6C
Maxlmumoperatmgcase—temperature.......... ..... er et e ea e veves..126°C
Storage temperature range ......-....................................—65°Cto150°C
LAtCh-UD GUITBMT. « « ¢ oo v v e e s eannsanansssosasaosssascocannianrsqrseneiess .200 mA

tStresses beyond those listed under ’Absolute Maximum Raﬁngs" may cause permanent damage to the devico This{s & mm rating
only and functional operation of the davice at these ot any other conditions beyond those indi d in the *’f ded Operating

Conditions'’ section of this specification is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect
device rellability.
NOTES: 1. All voltage values In this data sheet are wnh respect to GND. .
2, Vi (min) of -3 V for short pulse durati P ged operation at Vi levels below —1 V wili resuit In excessive currents
that may damage the device. "

recommended operating conditions

MIN NOM MAX | UNIT
Vce Supply voitage - 4.6 [ 5.6 v
Vi High-level Input voltage 2.2 " Vee+1| Vv
ViL Low-lavel input voltage (see Note 2) . -1 08 v
Tc  Operating casa temperature ~ 125 °C
Ta  Operating free-sir temperature i ) -85 °C
NOTE 2: VjL {min) of —3 V for short pulse dur i Prolonged operati at V)L levels below ~1 V will result in excessive cumrents.,

that may damage the device,

electrical characteristics over full ranges of recommended opetaﬁng conditions {unless otherwise noted)

l NOLLYINHO-HNI JONVAQY

TESTY '68CE16-26 '@8CE18-36 ;
- PARAMETER CONDITIONS W TP WMAX | WM TYe NMAX | v
s VoH High-level cutput voitage Vce = 4.6V, gy = —4mA 2.4 2.4 ) v
= VoL Low-level output voitage Vec =4.5V,1gL = 8mA 0.4 0.4 v
8 l§  Inputcurrent (load) 0V s V)= Ve -10 10| -10 10] #A
'2 io  Output cutrent (leakage) 0V = Vg = Vg, Outputdisabled| —-10 ] 10 -10 10 #A
E lcc Ve operating supply surrent Vee =68V, Ig =0mA . 120 120 | mA
Q Vee supply TTlAevel inputs E=2ViHVoc =566V 20 20| mA
g‘ current (standby) | CMOS-levelinputs| E = Vcc+0.3, Ve = 5.6V 0.9 ] , 09| mA |
&

Texas @
INSTRUMENTS

POST OFFICE BOX 1443 @ HQUSTON. TEXAS 77001

8-190



M #89L1725 0077693 7 W& SMBBCE16, SMJBCE1S
2048-WORD BY 8-BIT STATIC RAMS
— TEXAS INSTR (ASIC/MEMORY) 25E D T-46-23-12
electrical characteristics over full ranges of recommended operating conditions {(unless otherwise noted)
' ' TEST " ‘eacEte4s_ | . |
| 7 PARAMETER CONDITONS e umr
i Von_High-lovel output voltage Voo = 46V.IoH = —4mA 74 . v
| VoL Low-level output voltage Vee = 4.5V,1gL = 8mA 0.4 v
1 [N Input current (load} 0V =V =Vee -10 10 »A
‘ lo  Output current {leskege) 0V = Vg s Ve, Output disabled -10 10 rA
‘ Icc Ve operating supply current ] Vee =58V, 1o = 0mA 120 | mA
o | TTlAevel Inputs E = ViH. Vog = 5.5V 20| mA
fcci Vce supply current ¥ [ CM0S Jovel Inputs E = Voo £0.3, Vog = 5.5V - 0.9 | mA

dataretention characteristics

TYpt MAX

PARAMETER . TEST CONDITION MIN Vec @ Vec @ UNIT
7 . 20v 3.o0v| 20v 3ov
Vpr Vo for dataretention 2.0 = = - - \4
IccpR Data retention current E=vec -0a2vV, 3 [ 100 200 | xA
tcprS Chip deselect to data retention time ViN=Vce - 0.2V ] - - ns
tg¥  Operationrecovery time or <GND + 0.2V toiap)¥ - - ns
1u®  Inputleakage current ) - 1 A

1TYP values listed are typlcal values at 25°C,
1o(pD) = resd cyclatime.
SThis parameter is guarantsed but not tested.

data retention waveform
{ MODE
45V 45V
Vee \ Vor =2V /‘{
|

;-—tcna—-v o= r“‘R

g /222227"' ViH \ Vor / Vm*\§§§§§§§§§§\

Military Products ﬂ ADVANCE INFORMATION
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jeo——DATA RETENTION _____
|

|
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SMGACE16, SMJGSCE16
2048-WORD BY 8-BIT STATIC RAMS 7-46-23-12
TEXAS INSTR (ASIC/MEMORY) 25 D e
capacitance, TA = 25°C, f = 1 MHzT ’
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT

Cj  Inputcapacitance _ _ _ 5 pF
o capaciiance TA =289, f=1MHz,Vec =6V 7 oF

tCapacitance measurements are made on samiple basis only. N

timing requirements over recommeanded supply voitage range and operating temperature range

’ '68CE16-26 "68CE16-35 ‘68CE16-45 UNIT
MIN TYP MAX MIN TYP MAX MIN TYP MAX
toged) Read cycle time 25 36 46 ns
tewr) Write cycle time 26 35 45 ns
tw(W) Write-gnable pulse duration 20 30 30 ns
tau(E) Chip-enable low to end of write 20 30 40 ns
tsu(A) Address setup time to write start 0 1] 0 ns
tsu(D} Data getup time to write end 10 15 20 ns
th{A) Address hold time from write end 0 0 0 ns
th(p) Data hold time from write end [+] 0 0 ns
Délay time, chip-enable fow to power up? [ 5 6 ns
Delay time, chip-snable high - ) i

tPD to power down? 356 | 36 36 ns
tAW .  Address setup to write end 20 30 40 ns

$This parameter is guarantead but not testod.

switching characteristics over recommended supply voltago range and operating temporature range

e conmons | e et e
taiA}  Access time from address R1 = 4810, 26 35 45 ns
. taje)  Access tima from chip enable law R2 = 2664, 25 36 45| ns
| tagg) _ Output enable low to data valid CL = 30pf, 15 20 26| ns
ty(a) _ Output data valid after address change See Figure 12 0 0 0 ns
ton(w) Output enable time from write enable high$ 0 0 0 ns
| ten(E) Output enable tims from chip enable low$ 5 6 5 ns
ten(G) f,’,:’:ﬁ,'f(%'}ﬁ::?'"’ from output A1 = 4810,R2 = 2660,-| © 0 o _ns
tdis(E) _Output disable time from chip enable high$ | C| = 6 pF, Ses Figure 1b 16 20| 20| s
tdis{w)~ Output disabls time from write enable low$ 10 16 20| ns
tdis(G) Snuxt (‘gf‘hz‘;,;*“” from output 12 15 16| ns

S$Transition is measured + 600 mV from steady state voltage. This parameter is guaranteed but not tested.
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2048-WORD BY 8-BIT STATIC RAMS

TEXAS INSTR (ASIC/MEMORY) a5E D — T-46-23-12
PARAMETER MEASUREMENT INFORMATION '

v &V

3
J' : SR -asin
| g R1=-as10 3
| OUTPUT QUTPUT
| UNDER TEST UNDER TEST
:. — t S ——— 1
R2 = 2660 2 -1~ C| = 30 pF R2 = 265 1] := I~ CL = 5 pF
= : =
(a}  Representation of Actual Load : ’ (b}

THEVENIN EQUIVALENT OF (a) OR (b}

. 167 @
UNDER TEST vy )

tCy includes ig and scopa capacitances,

FIGURE 1. QUTPUT LOAD CIRCUIT.

. H ADVANCE INFORMATION

20% = - o
l ; 90% 3v o

10% ,(I i = \‘ 10% ov ‘é

—-! L—-t, t —ad {‘-— 7 g

- |4

NOTE 4: t; and t§ < 5 ns. o

FIGURE 2. TRANSITION TIMES . ¢ 8

NOTE: All switching char istics and timing requi assume test conditions as depicted in ﬁguru 1 and 2 with timing references

of 1.6 V (50% reference point) as sh In the subsequent timing diag
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read cycle timing from address?

-l

IX Vis

viL

te(rd)

AC-A10

—JF">'<"[

talA)
r—tyja)——

-——-v

pai1- Vox
pas  PREVIOUS DATA VALID

DATA VALID

Vo

twhen W is high, E is low, and & is fow, davice s continucusly selected.

read cycle timing from chip enable¥

telrd)
/——.— ViH
E
ViL
ta(E) -
7 ) % VoH
| ' ' ' e tha(c)— Vit
| f————t4{G)—— )
| | taia{E)—te—bm
fet-tgn(G)—i - ) VoH
DATA OUT Hi-Z— DATA VALID )—HI—Z—-
‘_'ten(E)'—'—’l‘ 1 viL
p— tpy ——' ’ [ tpp ——i -

\ | — I lcc
cc ;l‘ 50% 50% 5Ig |
. CCl

s3onpoid Aseln H NOILYINHO:NI 3ONVAQY
)' o

$when W s high, address is vallg prior to or simultaneously with the high-to-low transition of E.
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write cycle timing controlied by write enablet
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write cycle timing controlled by chip enablet
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