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CMOS STATICRAMS -~ 'IDT7198S
- 64K (16Kx 4-BIT) -~ - - IDT7I%8L

lntegrated'léchnology.lnc. Added Chip Select and Output Enable Controls

T-46-23-10 _

FEATURES:
¢ Optimized for fast RISC processors, lncludmg
IDT79R3000

e Fast Output Enable (OE) pin available for added system
tlexibllity

s Multiple Chip Selects (CS;, CS,) simplify system design and
operation

" e High speed (equal access and cycle times)
— Military: 20/25/30/35/45/55/70/85ns (max.)
— Commercial: 15/19/20/25/30/35/45ns (max)
o Low power consumption
- IDT7198S
Active: 350mW (typ.)
Standby: 100uw (typ.)
— IDT7198L
Active: 300mW (typ.)
Standby: 30uw (typ.)

o Battery back-up operation—2V data retention (L verslon only)
24-pin THINDIP, 24-pin plastic DIP, high-density 28-pin
leadless chip carrier, 24-pin SOIC, flatpack and CERPACK
Produced with advanced CEMOS™ technology
Bidirectional data Inputs and outputs
Inputs/outputs TTL-compatible
Three-state outputs
Military product compliant to MIL-STD-883, Class B

Standard Military Drawing# 5962-86859 Is pending listing on
this function. Refer to Section 2/page 2-4.

DESCRIPTION:

The IDT7198 Is a 65,536 bithigh-speed static RAM organized as
16K x 4. It [s fabricated using IDT's high-performancs, high-
reliability technology —CEMOS. This state-of-the-art technology,
combined with innovative clrcuit design techniques, provides a
cost effective approach for memory intensive applications, Timing
parameters have been specified to meet the speed demands of the
fastest IDT79R3000 RISC processors.

The IDT7198 features three memory control functions: Chlp
Select 1 (CS;), Chip Select 2 (CS,) and Output Enable (OE).
These three functions greatly enhance the IDT7198's overall
flexibility in high-speed memory applications.

Access times as fast as 15ns are avallable, with typlcal power
consumption of only 300mW. The IDT7198 offers a reduced power
standby mode, Ise1, which enables the designer to considerably re-
duce device power requirements. This capabllity significantly de-
creases system power and cooling levels, while greatly enhancing
system reliability, The low-power version (L) also offers a battery
backup data retention capability where the circuit typically
consumes only 30uW when operating from a 2V battery.

Allinputs and outputs are TTL-compatible and operate from
a single 5 volt supply. Fully static asynchronous clreuitry, along
with matching access and cycle times, favor the simplified system
design approach.

The IDT7198 is packaged in either a 24-pin ceramic DIP, 24-pin
plastic DIP, 28-pin leadless chip carrier, 24-pin SOIC and 24-pin
fiatpack or CERPACK, providing improved board-level packing
densities.

Military grade product Is manufactured in compliance with the
latest revision of MIL-STD-883, Class B, making it ideally sulted to
military temperature applications demanding the highest level of

~ parformance and reliabllity.
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INTEGRATED DEVICE

IDT7198S/IDT7198L CMOS STATIC RAM 64K (16K x 4-BIT)
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MILITARY AND COMMERCIAL TEMPERATURE RANGES -

MEMORY CONTROL: LT

The IDT7198 64K high-speed CEMOS static RAM Incorporates
two addlitional memory control features (an extrachipselectandan
output enable pin) which offer additional benefits in many system
memory applications.

The dual chip select feature {CS;, CS;) now brings the
convenience of improved system speeds to the large memory
designer by reducing the external logic required to perform
decoding. Since external decoding logic Is reduced, board space
Is saved, system speed Is enhanced by approximately 10-20ns
and system rellabllity Improves as a result of lower parts count.
(See technical note 1 “Using Two Chip Selects on the IDT7198.7)

PIN CONFIGURATION

%

A-oE

1 24 Vo
Ay 2 22 A,
Az s 2| Az
A;[C]4 D241 21[J Ay,
A4 Os 8224:1' 20 :l Aw
Ag []e S024-2, 103 Ag
ALl By wfdcs,
ACs & wEdNo,
As e Y242 6 J 10,
T3 1o 1503 /0o
OE[]u 1 3 1/0;
GNDL[ 12 1B 1WE

DIP/SOIC/FLATPACK/CERPACK
. TOP VIEW

PIN NAMES
Ao-Aga Address Inputs | OE Oufput Enable
o5, Chip Select 1 1/0; <1/0y Data I/0
[s=h Chip Select 2 Veo Power
WE Write Enable GND Ground

LCC
TOP VIEW

' T=9623-/0

Both chip selects, Chip Select 1(CS;) and Chip Select 2 (CS,),
must be in the active-low state to select the memory. If either chip
select Is pulled high, the memory will be deselected and remain in
the standby mode.

The fast output enable function {OE) Is also a highly desirable
feature of the IDT7198 high-speed common I/O static RAM. This
function is designed to eliminate problems associated with data
bus contention by allowing the data outputs to be controlled
independent of either chip select. Its spesd permlts further de-
creases [n overall read cycle timing.

These added memory control features provide improved
system design flexibiiity, along wnth overall system speed
performance enhancements.

LOGIC SYMBOL
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INTEGRATED DEVICE

1DT7198S/IDT7198L CMOS STATIC RAM 64K (16K x 4-BIT)

MILITARY AND COMMERCIAL TEMPERATURE RANGES

14E D WM 4825771 0003353 T mm

ABSOLUTE MAXIMUM RATINGS ¢

" T~Y6-23-70
RECOMMENDED DC OPERATING CONDITIONS

SYMBOL RATING COMMERCIAL; MILITARY | UNIT SYMBOL PARAMETER MIN. | TYP. | MAX.| UNIT
" | Terminal Voitage
Vigau |With Respectto | -05t0 +7.0 |-08t0 +70[ v Voo | SupplyVoltage 45 160 1 885 | V
GND . GND Supply Voltage 0 0 0 v
T _IQ;::‘;?:&%U o Oto +70 |-55t0 +125] °c Vin Input High Voltage 22 - 6.0 v
= - . Vi Input Low Voltage | -05(MM} — 08 v
‘smperature -
Tans | Uncter Blas ~5510 +125 |-65t0 +135[ °C NOTE:
1.V, (min) = -3.0V for pulse width less than 20ns.
. Storage _ L
Tsta . Temperature 5510 +125 [-65t0 +160{ °C 7 .
Py Power Disslpation 1.0 10 w RECOMMENDED OPERATING
lour | DC Output Current 50 50 mA TEMPERATURE AND SUPPLY VOLTAGE
" NOTE: AMBIENT
NOTE: GRADE TEMPERATURE GND Veo
1. Stresses greater than those listad under ABSOLUTE MAXIMUM RAT- -
:NGS may oatf:fe parmanentdamage to tl&e dl:vlce. This Is a stress ul:]at- Military -55°Co +125°C o 5.0V = 10%
ng only and functional operation of the device at these or any other
condltions above those indicated In the operational sections of this Commerclal 0°Cto +70°C i SOV = 10%
specificationis notimplied. Exposure to absolute maximumrating con- -
ditlons for extended periods may affect reliability,
DC ELECTRICAL CHARACTERISTICS
Voo = 5.0V £10% : ’
IDT71988 IDT7198L
SYMBOL PARAMETER TEST CONDITION MIN.  TYPSY mAX.] MIN. TYP) max. UNIT
Iyl Input Leakage Curent Voo = Max., Viy = GND to MIL. - - 10 - - 5 BA
1 nput Leakage Curren lec = - Vin e comL | — - 5 - - 2
Voo = Max. MIL. - - 10 - - 5
thol | OutputLeakage Curent | 72 _y ' —_ aNDtoves | coML | - - 5 | - - 2 KA
v Output Low Volta oL = 10mA, Voo = Min. - - 0.5 - - 05 v
oL put Low Vollage ot = 8mA, Voo = Min. - - 04| - - oa v
Vou Output High Voltage loH= -4mA, Voo = Min, 24 - - 24 - - v
NOTE:

1. Typlecal limits are at Vog = 5.0V, +25°C amblent,
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INTEGRATED DEVICE

D EE 4825771 0003354 1 B

LYE
IDT7198S/IDT7198L CMOS STATIC RAM 64K (16K x 4-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES
) : S 7 ’96'23’/0
DC ELECTRICAL CHARACTERISTICS Tl oo 8 :
Voo = 5.0V £10%, Vig = 0.2V, Viyg = Voo - 0.2V
' 7198525 | 7198S30/35 | 7198S45/55Q)[ 71985700 7198585
SYMBOL| PARAMETER |POWER| 7199515 [7198S819/20| 719825 | 7198L30/35 | 7198L45/55® | 7198L70® | 7198857 | uNIT
COM'L. MIL| COWL.MIL. | COM'L.MIL. | COM'L.  MIL. |COM'L.  MIL.| COM'L. MIL]COM'L. MIL,
Operating Power
Supply Current s 120 140{ 100 125| 100 110 | 100 o] - 110} - 10
) T8 =V mA
oo Outputs Open _
Vog = Max., L - -~ |8 110] ss 95 | 85 5| - | - o
t=0@ .
Dynamio
Operating Current| & 155 175|135 55| 125 140 | 125 140] - 140 - 140
C_S=V1L, mA
leoz Outputs Open,
Voo = Max,, L - — 1125 145 [115/105 125/118] 100 M0} - 0] - 105
f = fuax®
Standby Power
Supply Current s 60 70 | &5 60 | 50/45 55/50 | 45 50 - 6} - 50
(TTL Level)
Isa CS =\, mA
Vc,c=M8X..
Outputs Open L - =~ |4 50 ]40/35 450 | 30 3| - 3| - 3
1= fypx®
Full Standby
Power Supply .
Current (CMOS s 20 25 |15 20| 15 20 | 15 20| - 20}~ 20
Level)
I T8> Vg mA
¥°°= Max., L - —los 15}os 15|05 18] - 18| - 1s
N = Ve or
Vns Ve t=0%
NOTES:

1. Allvalues are maximum guaranteed values.
2. Atf = fyyax address and data inputs are cycling at the maximum frequency of read cycles of 1z¢. t = 0 means ne Input lines change.
3. -55°C to +125°C temperaturs range only.
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RATED DEVICE

- IDT71988/IDT7198L CMOS STATIC RAM 64K (16K x 4-BIT)

'MILITARY AND COMMERCIAL TEMPERATURE RANGES

L4E D EE 4825771 0003355 3 W

DATA RETENTION CHARACTERISTICS OVER ALL TEMPERATURE RANGES ] "L/b'23 -/ D

(LVersion Only) Vig= 0.2V, Vg = Voo - 0.2V
. : TYP. M MAX.
SYMBOL PARAMETER TEST CONDITION MIN. Vec @ Vec @ UNIT
' . 20V 3.0V | 20V 3.0V
Vor Vee for Data Retention - 20 - ~ _ _ v
. MIL. - 10 15 600 900
Data Retention Cu
locon 2ta Retontion Gurrent comi| - | 10 15 | 150 205 MA
topa® | Chip Deselect to Data Retention Time CS2 Ve 0 - - ns
VN2 Vo ors Ve
ta0) Opergﬁon Recovery Time .  Fe] - - ns
1l @ Input Leakage Current - - 2 pPA
NOTES:
1. Ty = +26°C
2. tpo = Read Cycle Time
3. This parameter Is guaranteed but not tested.
LOW Vo DATA RETENTION WAVEFORM
DATA RETENTION MODE
Veo : _
e N 7] a5v
teon -ty -—I
Vor
'4 - W / Al
o YLLLL WA
AC TEST CONDITIONS
Input Pulse Levels GND to 3.0V
Input Rise/Fall Times &ns
Input Timing Reference Levels 15V
Output Reference Levels 1.6V
Qutput Load ~ See Figures 1 and 2
&v 5V
1L ‘L
$ 4800 $ 4800
DATAour DATAGyr
2550 := 5 30pF* 2550 :E = EpF*
P m
Flgure 1. Output Load Figure 2, Qutput Load
(for toyzy, 24 torz towzt, 20 tonzs
tow and tyyz)

* Including scope and jig.
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INTEGRATED DEVICE

IDT7198S/iDT7198L CMOS STATIC RAM 64K (16K x 4-BIT)

L4E D

B 4825771 000335k 5 WM

o ﬁlLlTARY AND COMMERCIAL TEMPERATURE RANGES

AC ELECTRICAL CHARACTERISTICS (voc; BV £10%, All Temperature Ranges) .

T-46-23-10

o ®| 7198825/30 | 7198835/45 | 7198555( | 7198870 | 7198585%)
SYMBEOL PARAMETER 7198515719/20™ 7198125/30 | 7198L35/45 | 71981550 | 7198L70®| 7198185 | UNIT
.. MIN, MAX. [MIN.  MAX.|MIN.  MAX. [MIN. MAX.MIN. MAX.[MIN. MAX.
READ CYCLE ] . -
tro Read Cycle Time 25/30 — | 85/45 -8 -|7 — | 8 - ns
tan Address Access Time - 25/29| - 36/45) - 65| - 70| - 85 | ns
tacst.2 | Chip Select-1, 2 Access Time ) - 250 - 35/45] — 85| —~ 70| - 8 | ns
Yozt 2 Ec?\:? Zs(%leot-m 210 Outputin_ 5 - | s _1s 15 —-ls — 1 ns
toe Output Enable to Output Valid - 18| - 20/25| - 36| - 4] - 65 | ns
Output Enable to Outputin : .
toz LOWPZ(.,, e to Oulp 5 - 15 -1s -1 s -1 5 -1 ns
tozt, 2 ﬁgﬁ g(elfct-1. 2 to Outputin - onz| - 1w |- 20f-. 25]- 30 | ns
tonz gltggtét(gxsable to Output in _ o2 | = 15 _ 20| - 25| — 30 ne
ton gﬁ;p:;teHold from Address 5. _ 5§ _ 5 -ls- -|s - ns
tey Chip Select to Power Up Time () 0 - 0 - 10 -} 0 -1 0 - ns
teo %mg Desslect to Power Down _ o5/30]| — a5p5| - 55| - 70l - 85 ns
NOTES: : :

1. 0°Cto +70°C temperature range only.
2. -55°C to +125°C temperature range only.
Both chip selects must be active low for the device to be selected.

3.
4. This parameter guaranteed but not tested.
6.

Preliminary data only for military devices.

.
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INTEGRATED DEVICE L4 D WM 4825771 0003357 7 M

iDT7198$/IDT7198L CMOS STATIC RAM 64K (16K x 4-BIT)

MILITARY AND COMMERCIAL TEMPERATURE RANGES

TIMING WAVEFORM OF READ CYCLE NO. 1"

T46-23-/0

- ’ the
. ADDRESS *

[ taa

ton —>1

T NSNS

AL

toz
- tous® L ,
Cwem NNk ’ HF 77777777
g . tacsi » tacsz tonz® -
el = TA TR T L L ——— touzss ‘cﬂzz(ﬁ

DATA oyt

TIMING WAVEFORM OF READ CYCLE NO, 2 24

K XX

tre

ADDRESS j(

t
- M 1 : f“— ton
: ton .
DATA our X

TIMING WAVEFORM OF READ CYCLE NO. 3%%%

C'S,. C'Sz (

/|

P
tacst » tacsz

f— touzg, (6}

tolze

DATA our
tey

tonzt » torzz © -

-~ {on

Vog SUPPLY lgg == == =——~—
CURRENT
lsg

NOTES:

1. WE Is High for Read Cycle.

2. Device Is continuously sslected, TS = V), TS, = V.

3. Address valid prior to or caincident with TS and or TS, transition low.
4, GE =V,

5. Transition Is measured +200mV from steady state.
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INTEGRATED DEVICE

IDT7198S/IDT7198L CMOS STATIC RAM 64K (16K x 4-BIT)

" MILITARY AND COMM

ERCIAL TEMPE|

14 D WA 4825771 DDDBBSB.H -

RATURE RANGES

AC ELECTRICAL CHARACTERISTICS' (Mg = 5V £10%, All Temperature Ranges)

L T Y2310

71985 15Mgj20'® 7198525/30 7198835/45 | 71985550 | 7198570 | 71985850
SYMBOL PARAMETER 91207 7198125/30 | 7198L35/45 | 7198L55% | 7198L70@ | 7198Las® | umiT
) MIN. MAX.] MIN. MAX.] MIN. MAX.{ MIN. MAX.| MIN. MAX|MIN., MAX,
WRITE CYCLE ’ -
twe Wirite Cycle Time 1317117 20/22 - | 30/40 - | 50 - | 60 -7 - ns
towt.2 |Chip Select to End of Write ® [ 13/17/17 20/22 - |25/38 - | s0 -l6 |75 — | ns
taw Address Valid to End of Write 1317117 20/22 - |25/35 - 50 -~ 60 -7 @ - ns
tas Address Set-up Time 0 0 - 0 - 10 -1 o -{o - ns
twe Write Pulse Width 131171 20/22 - | 25/35 - 80 -} 60 -7 - ns
twat, 2 |Write Recovery Time 0 - 0 - 0 -l o -10 - ns
tynz | Write Enable to Output High 2% - 70| - 10M15) - 25| - .30] - 40 | ns
tow Data Valid to End of Write 8/1 13 - ]15/20 - | 25 -1 30 —~ 13 - ns
ton Data Hold Time 0 - 0 - 10 - 0 -] 0 - ns
Output Active from End of

fow Wiite ) = 5 -1 68 - 165 -1 5 -16 -] ns

NOTES: -

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

2. -55°C to +1256°C temperature range only,

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

4. This parameter guaranteed but not tested.

6. Preliminary data only for military devices.
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INTEGRATED DEVICE  _  14E D MM 4825771 0003359 0 mm

MILITARY AND COMMERCIAL TEMPERATURE RANGES

TIMING WAVEFORM OF WRITE CYCLE NO. 1, (WE CONTROLLED TIMING)®%%" - i. —qb 23 '/,_0_

IDT7198S/IDT7198L CMOS STATIC RAM 64K (16K x 4-BIT)

- ) - se < i o .

-AE.)DRESS /<

m‘l ﬁa .
- twn -— g
WE yd S 5
to®@
DATA gyt
tow toy
DATA |y

7 TIMING WAVEFORM OF WRITE CYCLE NO. 2, (CS CONTROLLED TIMING) ™%

twe

ADDRESS X ) X

TS, T8, k /f

L N /

‘—'—"DW

DATA |y

NOTES:

1. WE, TS, or C5; must be high during all address transitions.

2, Awrite occurs during the overlap (typ) of a low TS, a low TS, and a low WE,

3. tyg Is measured from the earlier of CS;, TS, or WE golng high to the end of the write cycle.

4. During this peried, the I/0 pins are In the output state, and input signals must not be applied.

5, If the TS low transition occurs simuitaneously with or after the WE low ftransition, the outputs remaln in the high impedance state,

6. Transltion Is measured +200mV from steady state.

7. it OF is low during a WE controlled write oycle, the write pulse width must be the greater of twpor (twrz + tpw) to allow the I/O drivers to tum off

and data to be placed on the bus for the required tpy. If OF Is high during a WE controlled write cycle, this requirement does not apply and the
write pulse can be as short as the specified typ.

8, OFE = Vi
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INTEGRATED DEVICE L4E D EE 4825771 nuuaaau 7 =

‘%‘ W
IDT7198S/IDT7198L CMOS STATIC RAM 64K (16K x 4-BIT) T 'MILITARY AND COMMERCIAL TEMPERATURE RANGES } . .
e Cowe L | T=90°23-/0 = ;
TRUTH TABLE . . : CAPACITANCE (TA— +25°C, 1 = 1.0MHz, Voo = OV) 4
MODE CS1|CS2| WE|OE| WO POWER '|SYMBOL| PARAMETER | CONDITIONS | MAX. | uniT I
Standby H| x| x| X| Hghz Standby [~ | -Cn | input Capacitance Viy = OV 7 pF i
Standby X| H] X] X| Hghz Standby -| Cour | OutputCapacitance | Veur= OV 7 pF i
Read Ll L] H| L] Dour Active NOTE: §
: . 1. This parameter Is determined by devk:e charactenzaﬂon but Is not
Write L L L X Dy Active production tested. . : 1
Read L L H H High 2z Active H
%

R ey

ORDERING INFORMATION -

DT XXX A 999 A A , D )
Devlce Type Power Speed Package _ Process/ . .. . - .
: - ST Tempsrature T R ” : v 3
Range - . .. :
Blank Commercial (0°C to +70°C)
. Military (-55°C to +125°C)
Compliant to MIL-STD-883, Class B
D Ceramic DIP -
P Plastic DIP . -
[+ Sidebraze DIP -
L Leadless Chip Carrier
SO Small Ouﬁme 1C (Gull Wing)
Y Small Qutline IC (J-bend) . - -
E CERPACK . . - P
F Flatpack :
15 Commercial Only
19 Commerclal Only
20 .
25
30
35 Speed in Nanoseconds
45 .
65 Military Only
- 70 Military Only
8 Military Only
ls . Standard Power
. “jL Low Power 7 -
} 7198 . B4K (16K x 4-Bi) .
£
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