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CMOS STATIC RAM e m ﬂ‘éﬁf
: ) 64K (8K x 8-BIT) | - )
Integrated Device Techniology Inc. ' - . TYe-23-12
FEATURES:

e Optimized for fast RISC processors Includlng the ID'I79R3000
o High-speed address/chip selsct access time
~ Military: 25/30/35/45/55/70/85/100/120/150/200ns (max.)
~ Commerclal: 19/20/25/30/35/45ns (max)
Low power consumption
— IDT7164S o
Active: 300mW (typ) -
Standby: 100uw (typ.)
— IDT7164L
Active: 250mW (typ.)
Standby: 30uw (typ.)
Battery backup operation—2V data retention voltags (L Version
only)
e Produced with advanced CEMOS™ hlgh-performance
technology .
Single 5V {+10%) power supply
Input and output directly TTL-compatible
Three-state output
Static operation: no clocks or refresh required
Available in standard 28-pin DIP (600 mil), 28-pin THINDIP
{300 mil}, 28-pin LCC, 32-pin LCC and PLCC and 28-pin SOIC
Pin-compatible with standard 64K static RAM and EPROM
Military product avalilable compliant to MIL-STD-883, Class B

o Standard Military Drawing# 5962-85525 Is listed on this
function. Refer to Section 2/page 2-2.

DESCRIPTION:

The IDT7164 Is a 65,536 bit high-speed static RAM organized as
8K x 8. It Is fabricated using IDT's high-performance, high-reliabil-
Ity CEMOS technology. Timing parameters have been specifiedto
meet the demands of the fastest IDT79R3000 RISC processars.

Address access times as fast as 19ns are available with typical
power consumption of only 250mW., The circuit also offers a re-
duced power standby mode. When CS,; goes hlgh or CS; goes

. low, the circuit will automatically go to, and remain in, a low-power.

standby mode. Inthe full standby mode, the Iow-power devicetypi-
cally consumes less than 30pW. The low-power (L) version also of-
fers a battery backup data retention capability where the circuit
typically consumes only 10uW operating off a 2V battery.

All inputs and outputs of the IDT7164 are TTL-compatible and
operation is from a single 5V supply, simplifying system designs.
Fully static asynchronous clrcuitry is used, requiring no clocks or
refreshing for operation.

The IDT7164 is packaged in a 28-pin, 300 mil THINDIP; 28-pin,
600 mil DIP; 32-pin LCC and PLCC and 28-pin LCC and SOIC
(gull-wing and J-bend), providing high board-level packing
densities.

Military grade product Is manufactured In compliance with the
latest revision of MIL-STD-883, Class B, making it ideally suited to
military temperature applications demanding the highest level of
performance and reliability.
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INTEGRATED DEVICE | L14E D N 4425771 0003420 T N

{DT7164S/IDT7164L CMOS STATIC RAM 64K (8K x 8-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES '

PIN CONFIGURATIONS
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LOGIC SYMBOL . ’ , o Y co : '

A 110,
AS /0,
A, 1/0,
Aq 1/04
Ay 105
Ag 1/0g , _
170, - E .
Ay 1/0g E :

ININENEREEEE

. o . H
PIN NAMES . _ : 3
Ao- A1z Address Write Enable - :
/04 - 1/Og Data Input/Output - Qutput Enable
[} Chip Seleot GND Ground . . . 3
CS, Chip Select Veo Power T . E
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INTEGRATED DEVICE

MILITARY AND COMMERCIAL TEMPERATURE RANGES

L4E D W 4825771 000342k 1 mm

IDT7164S/IDT7164L CMOS STATIC RAM 64K (8K x 8-BIT)

ABSOLUTE MAXIMUiVI RATINGS @

RECOMMENDED DC OPE

' T4

2312,

Tt

7 RATING CONDITIONS
SYMBOL RATING COMMERCIAL| MILITARY | UNIT SYMBOL PARAMETER MIN. | TYP. | MAX.| UNIT
. | Terminal Voltage
Vigs |With Respectto | -0510 +7.0 |-05t0 +7.0| vV Yoo | Supply Voltage 4% | 80 | 85 | V
GND . GND Supply Voltage 0 0 ) v
Operating My Input High Voitage | ~ 2.2 ~ 6.0 v
T; Oto +70 -55t0 +125] °C
A | Temperature " Input Low Voftage | -06M] — | 08 | v
Temparature " .
Toias Under Blas ~55to +125 |-65t0 +135 °C> NOTE: )
Storage 1.V (min.) = -3.0V for pulse width less than 20ns.
Tsta Temperature -65t0 +126 |-65t0 +150| °C . .
Py Power Dlssipation 1.0 1.0 w RECOMMENDED OPERATING S
lour | DC Output Current % 50 A TEMPERATURE AND SUPPLY VOLTAGE
NOTE: ' : GRADE | o iinenayome | OND Voo
1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT- N pym °
INGS may cause permanentdamage to the device, This is a stress rat- Mititary -55°Cto +125°C o 5.0V £ 10%
ing only and functional operation of the device at these or any other Commerclal 0°C ta +70°C ov 5.0V & 10%
conditions above those Indicated in the operational sections of this
specification s notimplied. Exposure to absolute maximum rating con-
ditions for extended periods may affect reliability.
DC ELECTRICAL CHARACTERISTICS
Vog = 5.0V £10%
IDT7164S IDT7164L,
SYMBOL PARAMETER TEST CONDITIONS MIN. TYPO MAX. | MIN. TYPO) max.| UNIT
] MiL. - - 10 | - - 5
Iyl Input Leakage Current Veo= Max,Viy = GNDtoVeo | oo | — _ 5 _ _ 2 KA
Vg = Max. MIL. - - 10 - - 5
It Output Leakage Current TS= Vi, Vour = GND 10 Veg comL | — - 5 _ - 2 pA
v Outout Low Volta loL = 10mA, Vg = Min, - - 05 | - - 05 v
oL Uiput Low Voitage ot = 8mA, Voo = Min. - - 04| - - oa| v
Vot Output High Voltage lon= -4mA, Vgg = Min. 24 - - 2.4 - - v
NOTE:
1. Typical limits are at Voo = 6.0V, +25°C ambient.
DC ELECTRICAL CHARACTERISTICS
Veo = 5.0V £10%, V¢ = 0.2V, Vie = Voo ~ 0.2V .
. 7164519/20 | 7164525M | 7164530 (7164535 | 7164845 [ 7164555 | 7164S70 7164585
SYMBOL PARAMETER POWER| 7164120 | 7164125 | 7164L30 | 7164L35 | 7164L45 | 7164L55 { 7164170 | 7164L85 @ ypiT
COM'L, MIL, | COML MIL ] COM'L MIL|comL MIL{coML. ML [comt miL|comi. miL]cowL miL
Operating Power Supply | g % 110 | 90 10090 100] 90 100 — 100] - 1wo| - 100
|°° Current, C'S'«,= V||_. mA
! [Outputs Open, €S, = Viy J
Voo = Max., f = 03 L 80 100 | 80 90|80 908 9|~ 9)|- 9] - o0
Dynamio Operating s 170 190 | 160 170} 150 160 150 160} — 160 | — 160] — 160
oo Curent, TS, =V,
2 |Outputs Open, CS,= Vi, mA
Voo = Max., f = f,,,(9) L 180 170 ] 140 150 { 130 140|120 130| - 125] — 120| - 120
Standby Power Supply
) Current (TTL Level), S 20 20 |20 20|20 20§20 20| - 20} - 20| - 20
S8t = fynd®, TF, 2 Wy, mA
or CSZ ZV"_. V°c= Max,, .
Outputs Open L 3 B ) 3 5 3 5 3 6| - 5 - & - 5
lsgy | Full Standby Power
Supply Current S 15 20 16 20116 20]15 20| - 20| - 20| - 20
(CMOS Level) t = Q@ . . mA
1, C§;2Vjic and ]
CSp 2 Vo L 02 1002 10j02 1002 10| - 10| - 10] - 10
2. 0325\‘_(;, \6(; = Max.
NOTES:

1. All values are maximum guaranteed values.
2. Also available: 100, 120, 150 and 200ns millitary devices.

3. Atf = fyax address and data inputs are cycling at the maximum frequency of read cycles of 1tpe. f = 0 means no input lines change.
4. Militaty values are prefiminary only.
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INTEGRATED

IDT7164S/IDT7164L CMOS STATIC RAM 64K (8K x 8-BIT)

DEVICE

L4E D

M 4425771 0003422 3 W

MILITARY AND COMMERCIAL TEMPERATURE RANGES

B

.

DATA RETENTION CHARACTERISTICS OVER ALL TEMPERATURE RANGES
{LVerslonOnly) Vg = 0.2V, Vo = Veo = 0.2V K

T 462312

. DA LA MAX. |
SYMBOL PARAMETER . TEST CONDITIONS MIN. Vec @ Vec @ UNIT
: ] 20V 30V {20V 3.0V
Vor Vg for Data Retention - . - 20 - - - - v
Cim |- 10 15 | 200 300
Data Retention Current
locon 2 . . : comL| - 10 15|e | M
topa Chip Deselect to Data Retention Time 1. CS; = Ve, €822 Vio 0 - ns
2.C8; < Ve
ta Operation Recovery Time tgo@ - ns
i@ Input Leakage Current - - BA
NOTES:
1. Ty = +25°C
2, tpo = Read Cycle Time
3, This parameter Is guaranteed but not tested.
LOW V¢ DATA RETENTION WAVEFORM
DATA RETENTION MODE
Veo
o
e N /] 4sv
teon > et 1 -—I
Vor
- \ Y o \
o LLLLL WO
AC TEST CONDITIONS
Input Pulse Levels GND to 3.0V
Input Rise/Fall Times 5ns
Input Timing Reference Levels -1.8V
Quiput Reference Levels 1.8V
Oufput Load Ses Figures 1 and 2
&V sV
P4 - e
< 480Q 2 4800
DATAquT DATAour
> b g
26803 T 30pF* 26503 T SpF*
ﬂb m

Figure 1. Output Load

Figure 2. Output Load
(for teizy,2 torz tez1,2s onzs

* [ncluding scope and jig.

tow: twnz)
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INTEGRATED DEVICE

IDT71648/IDT7164L CMOS STATIC RAM 64K (8K x 8-8IT)

MILITARY AND COMMERCIAL TEMPERATURE RANGES

L4 D WE 4825771 0003433 § -

¥

AC ELECTRICAL CHARACTERISTICS (Ve = 8V £10%, All Temperature Ranges)

T-46-23v72

o Dbttt B o v

7164319(20!‘ 7164525 | 7164830 | 7164535 | 7164545 | 7164555@ | 7164570 | 71648850
SYMBOL| PARAMETER ~ {7164L20() 7164125 | 7164L30 | 7164L35 | 7164L45 | 7164155 | 7164L700 | 7164L851@ |uNiT
: MIN.  MAX.|MIN, MAX.JMIN. MAX.]MIN. MAX.| MIN. MAX.MIN. MAX,MIN. MAX.MIN. MAX.

[ Read Cycle Time ~-13 -3 ~|4 - |58 - |70 -18 - | ns

tan Address Access Time 25| - 29| - 35 | — 45 | — 85 | — 70 | - 85 | ns
Chi = ;

tost | oup Seleot- % |- 3 |- |- 4|- |- |- 8|n
Chip Select-2 e T

taosz Acc%ss Time(3) 0 - ¥ -4~ 8- 5 |- 0|- 8 |ns

toziz |G o 2 s -|s -85 -|s -] =-|s -ls ~-|nm

tos 8%‘;}52,??9 to - 12|~ |- 18|~ |- sl- |- 4]|ns

torz 85@3&5,"535 B 3 -|s -}s -|3 -|3 -ls . -]s -1|ns

i -1, 2 } ]

torzn,z | G oion 200 - 13- 1| - )= 20|- 25|- |- 33|ns
Output Disable t '

touz | Qutout in Hiy 210 - w0f- 12|~ #B|- 20]- |- -s|- s
Qutput Hold from

ton Address Change 5 -16 - 5 -8 -8 i il =

ty | GREogR o Power o —-Jo -fo ~fo -|o -|o -]o -{ne
Chip Select to Power -

tP0 | Down Time®) - 25— 30|- |- 4|- |- 70{- 8|ns

NOTES:

1. 0°Cto +70°C temperature range only. i

2. -585°Cto +125°C temperature range only. Also avallable: 100, 120, 150 and 200ns military devices.

3, Both chip selects must be active for the device to be selected.

4. This parameter guaranteed but not tested.
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INTEGRATED DEVICE L4E D MWW u4s825771 0003u2y4 7 M
IDT7164S/IDT7164L CMOS STATIC RAM 64K (8K x 8-BIT) MILITARY AND éommgnchL TEMPERATURE RANGES
TIMING WAVEFORM OF READ CYCLENO.1® = : e T"' "‘b
- . o | - fﬁc> » B
ADDRESS '
) jri : - T
o ONONONNNNR
. toe
- - torz®
cs: /LK facee
torz2®™®
C_§| : : : ; !"
— tacst
torzy ® teuzy®
< XX
TIMING WAVEFORM OF READ CYCLE NO. 2 .24
- tho

ADDRESS

DATAur

”23_—/2

_X

ton

p—— toq -

TIMING WAVEFORM OF READ CYCLE NO. 3**

[
CS,
DATAouT
CURRENT
ss
NOTES:

N 4
N /)
/1 t \t—._ .
acs2
torz0® tonz®
tacst
towz® e teyizi & —w
tey
= ¢ )
_____________ . g
trD ol
e— tpp

1. WE is High for Read Cycle.
2. Device Is continuously selected, 84 = V|, C85 = Vjy.
3. Address valid prior to or colncident with TS transition low and CS;, transition high,

4. OF =\,

8. Transition is measured +200mV from steady state.
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INTEGRATED DEVICE © LYE D W 4825771 0003425 9 mm
- . Wi \
: - . - H
- IDT71645/IDT7164L CMOS STATIC RAM 64K (8K x 8-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES i
' B LT b6-23. ;
AC ELECTRICAL CHARACTERISTICS (Voc = 5V £10%, All Tomperature Ranges) -+ - * 23 / 2- ! *
7164519 (20(' 7164825 | 7164830 | 7164535 | 7164545 | 7164555 | 71645700 | 71645852 Ei
SYMBOL|  PARAMETER  [7164L20'V | 7164125 | '7164L30 | 7164L35 | 7164L45 | 7164L55@ | 7164L709 | 7164L85( {UNIT £ -
- | MIN. MAX. | MIN, MAX.|MIN. MAX.|MIN. MAX.[MIN. MAX.|MIN. MAX.|MIN. MAX|MIN, MAX. : T
twe | Wiite Cycle Time 20 %5 -—-|3 - |3 -14 - |85 - |7 - 18 - |ns :
towr,2 cwhaquelect to End of 8 -2 -2 _|as = |50 - leo -1 < |ns
1
tay  [Adcross Valld to End 8 ~|22z - |2 -l -0 -feo -7 -|ns i
-3
tas Address Set-up Time 0 ~-1]10 - 10 - |10 - |0 - |0 - |0 = { ns ;
) twp | Write Pulse Width 2t —-J|23 -~ |25 - 1l25 ~ | 80 - |e0 - 175 -~ |ns i
- : twas Writ? Recovery Time o -1o ~lo ~lo -lo ‘"~ 1o . — | ns
twne | g2 Recove Time 5§ -|5 -5 -|5 -5 -|s ~|s =-|ne i
- . =+
twiz | g © Ot - |- 12|~ |- w|- 2|- s0|- w=m|ns i
tow gi‘;,‘a%wme Tima 13 —J]13 =15 -J20 -]z -l -] - |ns
1
Data Hold from Write B
i1 {Time (3, WE) - ¢ -J|o -~-1]o -1lo0 -lo0 -1o0 -lo - | ns :
tonz %&rxntae izlo!d {from Write 5 _ 5 _ 5 _|s ~1s - 15 B - | ne : .
tow | Qutput fotive from 5 -|s -5 -|5 -|s -|s -5 —|ns
NOTES:
1. 0°Cto +70°C femperature range only.
2. -55°C to +125°C temperature range only, Also avallable: 100, 120 160 and 200ns military devices. I
3. This parameter guaranteed but not tested.
Loy
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INTEGRATED DEVICE - L4E D WM 4825771 000342L 0 WA

IDT7164S/IDT7164L CMOS STATIC RAM 64K (8K x 8-BIT)

MH;|TARY AND COMMERCIAL TEMPERATURE RANGES

TIMING WAVEFORM OF WRITE CYCLE NO. 1 (WE CONTROLLED TIMING)® - 7:‘/6 "2? -/2

-

two

ADDRESS )( _ o Co.

\
| : tw twn1 @
AS .
, ‘ —
WE 5( 7
typl2® twn—
Y WL VA VA WA VA VA WA A WA
ﬁl//////////L_ e by —ok— o —
. - tWHZ- ow ol
DATA
m (R ot XXXXXX

TIMING WAVEFORM OF WRITE CYCLE NO. 2 (CS CONTROLLED TIMING)"

woress ¥ = * _
o 7777777 YNNI\
= SNNN\\X 777777
T\ /

DATAy ||Z ::T:N‘-VAD::*)OOOOO(

NOTES: :

1. WE must be high during all address transitions.

2, A write occurs during the overlap (twp of a low T8 yand a high CS;.

3. twri,2 Is measured from the earller of T8, or WE gaing high or CS;, going low to the end of write cycle.
4. During this period, I/0 pins are in the output state so that the input signals must not be applied.

5,

X Ef thedC'S1 {ow transltion or CS» high transition eccurs simultaneously with the WE low transitions or after the WE transition, outputs remaln in a high
mpedance state.

. {OF is low during aWE controlled write cycle, the write pulse width must be the larger of twp of (twnz + bw) toallow the 1/O driverstotumoffand datatobe
placed on the bus for the required tow. FOE is high during aWE controlled write oycls, thisrequirementdoes notapply and the write pulse can beas shortas
the speoified twa

. DATAout Is the same phase of write data of this write cycle.
. TS, Is low and CS2 Is high during this period, I/O pins are in the output state, Data Input signals must not be applled.
. Transition is measured +200mV from steady state.
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INTEGRATED DEVICE LYE D W 4825771 0003427 2 mm 1

IDT7164S/IDT7164L CMOS STATIC RAM 64K (8K x 8-BIT) MILITARY AND COMMERCIAL YEMPERATURE RANGES ‘ . A :
- i H W
CAPACITANCE (Ty= +26°C, f = 1.0MH2) : S TRUTH TABLE = q(a -2.3-/ Z ¥
symBoL| PARAMETER® | conpitions | max. [ unir | - |we] 5,] es, | o2 ] wo MODE - : .
Cy | Input Capacitance Viy= OV 8 pF x| uw | x| x| wanz Standby (Iss) )
Cour | Output Capacitance | Vour=OV | _ 8 pF X | x L | x | Hedz Standby {Isa)
I:I.o::.ls pardraeter Is determined by device characterization but is not . X | Vio V\,.}f:r X HIGHZ 1 - Standby (lse1) 3
production tested, ) X X Vic X HIGH Z Stardby (1se) %
- Hicv |l vl uwlnaeuz Output disable
Hic | nl o] og Read 3
IR Dy Write i
NOTE: i
S : L v .- 1. €S, will power-down TS, but TS, will not power-down CS,. ;
1

ot wd

"

ORDERING INFORMATION

DT 00X A 999 A A ’ : o ' T
Device Type  Power  Speed Package _ Process/ - E
- _ Temperature . - 1
Range . :
Blank Commercial {0°C to +70°C) :
: 8 Miltary (-55°C to +126°C) :
o Compliant to MIL-STD-883, Class B
™ Plastic DIP (300mil) E
Y Small Outline IG {J-Bend)
P Piastic DIP (600mil)
TC Sidebraze THINDIP
D CERDIP
J Plastio Leaded Chip Carrler N
128 28 Leadless Chip Carrier
L32 32 Leadless Chip Carrier
o] Small Outline IC (Gul-Wing)
19 Commercial Only
20 Commercial Only
25
30
35 Speed in Nanoseconds
45
65 Military Only
70 Military Only
85 Military Only
{s Standard Power .
1L Low Power
] 7164 64K (8K x 8-Bity CMOS Static RAM
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