INTEGRATED DEVICE

14E D WM 4825771 0003408 9 M

CMOS STATIC RAM .- IDTettesa

— Military: 25/30/35/45/55/70/90/120/150ns (max.)
— Commercial: 15/19/20/25/30/35/45ns (max.)
Low-powaer operation
— IDT6116SA
Active: 180mW (typ.) -
Standby: 100uW (typ.) - =
— IDT6116LA :
Active: 160mW (typ.)
Standby: 20uW (typ.)
Battery backup operation—2V data retention voltage (LA
version only)

* o Produced with advanced CEMOS ™ high-performance
technology

e CEMOS process virtually eliminates alpha particle soft-error
rates -

o Single 5V {+10%) power supply

e Input and output directly TTL-compatible

» Static operation: no clocks or refresh required

o Available In standard 24-pin DIP, 24-pin THINDIP and plastic
DIP, 24-, 28- and 32-pin LCC, 24-pin SOIC and 24-lead
CERPACK and Flatpack .

o Military product compliant to MIL-STD-883, Class B

¢ Standard Military Drawing# 84036 [s listed on this function.
Refer to Sectlon 2/page 2-4.

reecated o 16K (2K x 8-BIT) s 7 IDT 6116LA
S S) » : ' T T-H6-23-17
FEATURES: DESCRIPTION: ) T
o Optimized for fast RISC processors including The IDT6116SA/LA is a 16,384-bit high-speed static RAM or-
the IDT79R3000 ) ganized as 2K x 8. It Is fabricated using IDT’s high-performance,
o High-speed T high-reliabitity technology —CEMOS. This state-of-the-art tech-

nology, combined with innovative circuit deslgn techniques, pro-
vides a. cost-effective altemative to bipolar and fast NMOS
memorles. Timing parameters have been specified to meset the
speed demands of the fastest IDT79R3000 RISC processors.

Access times as fast as 15ns are avalilable with maximum power
consumption of only 666mW, The circuit also offers a reduced
power standby mode. When CS goes high, the circuit will auto-
matically go to, and remain in, a standby power mode as long as
CS remains high. In the standby mode, the low-power device con-
sumes less than 20pW typically. This capability provides signifi-
cant system level power and cooling savings. The low-power (LA)
version also offers a battery backup data retention capabllity
wherethe circult typically consumes only 14Wto 4uW operating off
a 2V battery.

Allinputs and outputs of the IDT6116SA/LA are TTL-compatible
and operation is from a single 5V supply, simplifying system de-
signs. Fully static asynchronous circultry is used, requiring no
clocks or refreshing for operation, providing equal access and cy-

. cletimes for ease of usa.

- The IDT6116SA/LA Is packaged in 24-pin 600 and 300 mil plas-
tic or ceramic DIP, 24-, 28- and 32-pin leadless chip carriers,
24-lead CERPACK and flatpack, and a 24-lead gull-wing SOIC,
providing high board-leve! packing densities.

Military grade product Is manufactured in compliance to the
Jatest version of MIL-STD-883, Class B, making it ideally suitedto
military temperature applications demanding the highest level of
performance and reliability.
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CEMOS [s a trademark of Integrated Device Technology, Inc. -
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INTEGRATED DEVICE

IDT6116SA/IDT6116LA CMOS
STATIC RAM 16K (2K x 8-BIT)

L4E D

B 4825771 0003409 O mW

MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN CONFIGURATIONS
INDEX 22582
{1 U L]

a2

[a]
]
24-PIN LCC
TOP VIEW
INDEX s2ezx8z2e
. ujujuyu M
4 3 2 20
1 WE
OE
At
NC
NC
cs
1/0g
1
nExEnEnEnEnEx
dgogdddg
=SF==S58
28-PIN LCC
TOP VIEW
PIN NAMES
Ao~ Ato Address WE Write Enable
)/Oi - 1/0s  Data Input/Output OE Quiput Enable
cs ~ Chip Select GND Ground
Voo Power
ABSOLUTE MAXIMUM RATINGS
SYMBOL RATING COMMERCIAL| MILITARY | UNIT
Terminal Voitage
Vigam | With Respect to -06t0 +7.0 | -06t0 +70[ V
GND
T Operaling o
A Temperature Oto +70 |-55t0 +125| °C
Temperature °
Tes | yUnder Bias -85t0 +125 |-65t0 +135] °C
Storage _ ~
Tsta Temperature 55t0 +125 [-65t0 +150] °C.
Pr Power Dissipation 10 1.0 w
oot |DCOutputCurrent | 80 50 mA .
NOTE:

1. Stresses greater than those listed under ABSOLUTE MAXIMUM
RATINGS may cause permanent damage to the device. Thisls astress
rating only and functional aparation of the device at these or any other
conditions above those indicated In the operational sections of this
specification is not implied. Exposure to absolute maximum rating
conditions for extended periods may affect reliabllity.

32-PIN LCC

TOP VIEW
LOGIC SYMBOL

— Ag '/O‘ —

b A1 '/02 -

— Az 1105 F—

— A, 104

— A, 1105 |—

=FI 1=

—ad /0y |—

— AB

—1 Avw

T8 WE OE
T 779
RECOMMENDED OPERATING
TEMPERATURE AND SUPPLY VOLTAGE
. AMBIENT
GRADE TEMPERATURE GND Vee

Military -55°Cto +125°C o 5.0V x 10%
Commerclal 0°Cto +70°C ov 5.0V £ 10%

RECOMMENDED DC OPERATING CONDITIONS

SYMBOL PARAMETER MIN. | TYP. | MAX,] UNIT
Veo Supply Voitage 45 5.0 865 v
GND Supply Voltage 0 0 .0 v
Viy InputHigh Voltage | 22 | 35 6.0 v
Vi Input Low Voltage | -05(0| — 0.8 \
C, Output Load - - 20 pF

NOTE:

1.V, = -8.0V for pulse width less than 20ns.
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INTE

GRATED

STATIC RAM 16K (2K x 8-BIT)

DEVICE

1IDT6116SA/IDT6116LA CMOS

14E D WA 4425771 0003410 7 M

MILITARY AND COMMERCIAL TEMPERATURE RANGES

DC ELECTRICAL CHARACTERISTICS

. Voo = 5.0V £10%
SYMBOL|  PARAMETER TEST CONDITIONS i, or e | i e max. |- oM
MIL. - - 10 - - 5
Iyl Input Leakage Current Voo = Max., Vin = GNDtoVes | sop. | - - 5 - - 2 HA
Voo = Max. MIL. - - 10 - - 5
Yoo
fol | OutputLeakage Cument | &5'_ y . _ GNDtoVec | COM'L. | - - 5| - - 2 A
Vou Output Low Voliage loL = 8mA, Voo = Min. - - 04 - - 0.4 v
Vou Output High Voltage lon = -4mA, Veo = Min. 24 - - | 24 - - v
NOTE:
1. Typlcal limits are at Vg = 6.0V, +25°C amblent, A
DC ELECTRICAL CHARACTERISTICS ’
Veo = 5.0V +10%, Vig = 0.2V, Vo = Vo - 0.2V
611GSA15(2)/19(2)120(2)J611GSA25/30 6116SA35 |61165A45/55 | 6116SA70/90] 6116SA120/1501)
SYMBOL| PARAMETER |POWER|6116LA1519@)20)6116LA25/30| 6116LA35 |6116LA45/55 | 6116LA70/90] 6116LA120/150)  yniT
COM'L. MIL |COML. MIL|COMLMIL|COML MIL|COML MIL]COML  MIL
Operating Power y
Supply Current SA 125/110 100/80 11080 90 | 80/~ 80 | - %0 | - %
leo = ViL, mA
Outputs Open, LA 115/100 00775 105{75 8 |76/— 8 | — 8 | - 85
Veo= Max,f =0 # -1 -
Dynamic Operating .
Current SA 120/410 135}100 115 | 100/— 400.| — 100 | — 100/90
'002 = VL mA
Quiputs Open, . R
Voo = Max,, LA 1107105 125| 95 105 | 90/~ 9590 —~ 90/85) - 85
= fya @ -
Standby Power
Supply Current SA 40/35 45126 35 | 25/— 25 | - 25 | - 25
(TTL Level)
Isa cS5= M mA
VOO = Max., .
Outputs Open, LA 3530 40|26 30 |20/~ 20 — 2015 - 15
t = fyuax@ .
Full Standby Power
Supply Current SA 2 0] 2 10| 2- 10} - 0| - 10
{CMOS Level)
Isg1 | TS 2 Vie, mA
Voc = Max.,,
VN 2 Wyo oF LA ot o08jor o0g|O¥- 098] - 09| - 09
Vi SVig, =0
NOTES:

1. All values are maximum guaranteed values,
2. 0°Cto +70°C temnperature range only.

3. -55°C 1o +125°C temperature range only.
4,
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INTEGRATED DEVICE

IDT6116SA/IDT6116LA CMOS

STATIC RAM 16K (2K x 8-BIT)

L4E D WM 4825771 0003411 9 mm

MILITARY AND COMMERCIAL TEMPERATURE RANGES

DATARETENTION CHARACTERISTICS OVER ALLTEMPERATURE RANGES " -
(LA Verslon Only) Vig= 0.2V, Vi = Voo - 0.2V

T—% 2312

@ b bt bt R b

. ) TYR. () MAX.
SYMBOL PARAMETER . TEST CONDITIONS - MIN. Vec @ Vee @ UNIT
’ ’ : 20V 3.0V | 20v 3.0V
Vor Ve for Data Retention - 20 - - | - - v
Data Retsntion Current MIL. - 05 15 | 200 . 300
locon ata Retention Curren
—_ COoM'L. - 05 156 20 30 KA
tepg® Chip Deselect to Data Retention Time Vi 2 Vi o sVio ] - - ns
t Operation Recovery Time : - tpcl@ - - ns
It Input Leakage Current - - 2 pA
NOTES:

1. Ta= +25°C
2, tpo = Read Cycle Time

3. This parameter is guarantesd, but not tested.

LOW Ve DATA RETENTION WAVEFORM

ACTEST CONDITION‘S

Input Pulse Levels

Input Rise/Fall Times

Input Timing Reference Levels
Output Refarence Levels

Output Load

GND to 3.0V
&ns

1.5V
See Figures 1 and 2

DATA RETENTION MODE
A
LA NG Vor 22V : 7 48V
teor > -t -.I
-V
7 C\ i / \
= 77770 RN

5Lv LY
< L
3 4800 3 4800
DATAour DATAoyr
2850 3 T 30pF* 25503 L BpF* .
7 ”
Figure 1. Output Load (I:Igru:e 2. c‘)mpu: Load
OLZ» 'CLZs LOHZy
twuz tenz,
*Including scope and jig.
S$4-146
~ R -

Jeginthnn B A




INTEGRATED DEVICE

IDT6116SA/IDT6116LA CMOS
STATIC RAM 16K (2K x 8-BIT)

L4E D

B 4825771 DDUB'-I];F.‘ EI |

MILITARY AND COMMERCIAL TEMPERATURE RANGES

AC ELECTRICAL CHARACTERISTICS (Voo = 5V £10%. All Tempersiure Ranges)

T% 23—/2

FON

NOTES:

"1, WE Is high for read cycle.
2, Transition Is measured +600mV from steady state with SpF load (Includmg scope and jig).

1165A15/1911/20(461165A25/30|61165A35/45 61165A552 61169A70/90m 6116SA120/150()
SYMBOL PARAMETER 116LA15/19“’/20‘ 6116LA25/30 |6116LA35/45 | 6116LA55@ | 6116LA70/90|6116LA120/1509 | yNiT
MAX. | MIN. MAX.]MIN. MAX.] MIN. MAX. MIN. MAX.| MIN. MAX.
READ CYCLE -
tao Read Cycle Time 25/30 -— [3645 - | 85  —~ |70/90 - [120n50 - ns
taa Address Access Time - 26/29] — 36/46F - 55 - 70/90 - 120/150| ns
: tacs Chip Select Access Time - 25/30f — 35/45] - 50 - 65/90 - 120/150| ns
Chip Salect to Output .
terz n Low 2@ 5 -5 -1s5 o ) - 5 - ns
te | Subotvaia - 38| - 20| - 40| - soms| - 000 ns
Output Enable to Quiput
torz n Low 20 5 -1s -1 8 -1 6 - 5 - ns
ter | iR DRyt to OutPt s L R - s | ns
toz | o inon 2aoe e Ot - on2l - tms| = 8o | - ssmo| - “ | ns
to 8#;;[31;18Hold from Address 5 . _ 5 _ 5 _ 5 _ ns
NOTES:
1. 0°Cto +70°C temperature range only.
2. -55°Cto +125°C temperature range only. =
3. This parameter guaranteed but not tested.
TIMING WAVEFORM OF READ CYCLE NO, 1"
tae
ADDRESS )( )Q
tAA j—— toy —»
N Y
OE N S
- tonz®
toe
— et 12—
(o3} oz /,
tenz®
tacs
ch(a)
DATA out
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- INTEGRATED DEVICE ) I4E D W 4825771 0003413 2 M

IDT8116SA/IDT6116LA CMOS .
- STATIC RAM 16K (2K x 8-BIT) ' MILITARY AND COMMERCIAL TEMPERATURE RANGES

TIMING WAVEFORM OF READ CYCLE NO, 2 (+2%

2 T16-23-12

ADDRESS ) 4 - X
_ ) : "
tou

DATAgyr

TIMING WAVEFORM OF READ CYCLE NO, 3 %9

cs N

tACS | o
| 'cHz(s)
) tez® .
DATA oyt - : :
NOTES: :

1. WE Is high for read cycle.

2. Device Is continuously selected, TS = vV,

3. Address valid prior to or coincldent with TS transition low.

4. OF = \j ; :

6. Transition Is measured +500mV from steady state with 5pF load (Including scops and jig).
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INTEGRATED DEVICE L4E D ‘M 4825771 UDDB!-&I'-I 4

IDT6116SA/IDT6116LA CMOS T ; : - . Sl - - o
STATIC RAM 16K (2K x 8-BIT) . - MILITARY AND COMMERCIAL TEMPERATURE RANGES <3 )
N T-4b-2342 1
AC ELECTRICAL CHARACTERISTICS (\60 5V £10%, All Temperature Ranges) - - SRR ] ‘
61163A15/19m/zo"> 6116SA25/30 | 6116SA35/45 | 61165A55(@ 61168A70/9012) | 61165A120/150 5
SYMBOL PARAMETER |6116LA15/19 (V201" 6116LA25/30 | 6116LA35/45 | 6116LA55(2) ) 6116LA70/90() [ 6116LA120/1502 | UNIT| .
MIN.  MAX. [MIN. MAX.[ MIN. MAX| MIN. MAX] MIN. MAX.| MIN. MAX 3 -
WRITE CYCLE : E
twe Write Cycle Time | 15/19/20 . [25/30 —{am45 — | 65 ~ [7000 "~ [120M80 — | ns
tow | ChipSelecttoBnd | 451515 17/20 ~ 250 - 40 - [4oms = 700 - | ;s
End ] * ’
tay | AddressValdtoBnd | 1ieng 1720  — |260 - | 45 - |esm0 - |105120 - | ms
tas Address Set-up Time 0 - 0 - 5 -1 15 - 20 L= ns
twe Write Pulse Width 15 — {20025 - | 40 — |4055 - | 70/90 - |ns
twa Wirite Recovery Time - 0 - 0 - 5 - 5 - 810 - ns
Qutput Disable to .
tonz Output In High z® - 16/18] - 20/25) - 30 - 35/40 - 40 ns
- i
twhz mgﬁ? Qutputin - 16118 — 20028 - 30| - @smo| - . 40 |ms 3
Data to Write ' ;
tow Time Overlap 13/14 —J120 -] 28 | 30 —- | 35140 — | ns
) Data Hold from ;
ton Write Time(d! o -1 o -1 85 =-|s8 - | sno - | ns
Output Active from
tow End of Write 34 0 - 0 -1 0 -1o - 0 —- | ne
NOTES:

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

2. -55°C to +125°C temperature range only.
3. This parameter guaranteed but not tested.
4

. The specification for tpy must be met by the device supplying write data to the RAM under all operating condluons Although tpyand fow values willvary i
over voltage and temperature, the actual ty, will always be smaller than the actual tqy. - . B

TIMING WAVEFORM OF WRITE CYCLE NO. 1, (WE CONTROLLED TIMING)™**?" IR :
| two - .
ADDRESS ) ¢ ) X
| OE
. tonz s
taw
cs N yd
l—— tag ! typ tyr-—»
WE //
— iz O —
tow
DATA oyt
tow ton
DATA D ——




INTEGRATED DEVICE

IDT6116SA/IDT6116LA CMOS
STATIC RAM 16K (2K x 8-BIT)

L4E D WM 4825771 0003415 b mm

MILITARY AND COMMERCIALTEMPEI'RATURE RANGES

NOTES:
WE must be high during all address transitions.
. A write ocours during the overlap (tcw or twd of alow TS and a
. twnls measured from the earlier of TS or WE golng high fo the end of the write cycle. .
. During this period, the 1/O pins are in the output state, and the input signals must not be applied.

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

2.':“‘) 7:“/6 .23"/2.

twe -

ADDREéé ' X .

X

Es . - -

tas

7 | typ (e

N

— tow

DATA |y

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

Icc vs. Supply Voitage

Ta=+25°C

Vee V)

1.2

. Transition Is measured £500mV from steady state with a 8pF load (including scope and jig).

tOE Is low during a WE contralled write cycle,
tobeplaced onthebusfortherequired tpy. If
short as the specified typ.

NORMALIZED TYPICAL DC AND AC CHARACTERISTICS

Icc vs. Temperature

\

Voo =5.0V

the wiite pulse width must be the larger of tys OF (tyyz+ toy) to allow the 1/O drivers to turn off and data
OF Is high during aWE controlled write eycle, this requirement does notapply and the wite pulse can be as

Isg vs. Supply Voltage

\

Ta=+25°C

Isg
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INTEGRATED DEVICE

IDT6116SA/IDT6116LA CMOS
STATIC RAM 16K (2K x 8-BIT)

L4YE D WM 48425771 000341t &4 N

MILITARY AND COMMERCIAL TEMPERAIILF!E_RA\NGES

NORMALIZED TYPICAL DC AND AC CHARACTERISTICS

I vs. Temperature

“Ispq vs. Supply Voltage

tas, tacs

232

“Isg1 vs. Temperature

)
Voo =50V

7

-60 40 140
Ta(°C)

taa tacs vs. Supply Voltage

Tam +25°C
1.2
11
1.0
N
0.9
0.8
4 5 6

Vec V)

taa tacs vs. Output Loading

|
Ta= +25°C
Voo =5.0V

d

I 1
Veo =50V > Ta=+25°C
12 \
\ 1.2
14 \ -
k: N | B
1.0 -
N 1.0
0.9
0.8
0.8
-60 4 140 S 4 5 6
: Ta(°C) Vec V)
IsB1vs. VIN .lccpr vs. Temperature
T 1 |
Ta= +25°C 100.0
104 ,'\ * Voo =5.0V —] Vecos =2.0V
103 \ /
\\ &
- 0 100
B 102 \ 9 /
10 \
10 /
; N /
0
0 1 2 3 4 5 6 -80 40 140
Viy V) Ta(°C)
taa tacs vs. Temperature
Voo =5.0V /
1.2 )
/ .15
)] / )]
0 11 . Q
X / 2
; 1.0 / g
/ 10
09 //
08 .
05
-60 40 140 0 30
Ta(°C)
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INTEGRATED DEVICE

IDT6116SA/IDT6116LA CMOS
STATIC RAM 16K (2K x 8-BIT)

LYE D

M 4825771 00034%L7? T WN

MILITARY AND COMMERCIAL TEMPERATURE RAh.lGES

T‘/é 23-/2

TRUTH TABLE " CAPACITANCE (Ta= +25°C, t = 1.0MHz2)

MODE €S | OE WE /o SYMBOL| PARAMETER(Y | CONDITIONS | MAX. | unIT
Standby H X X High Z Cin Input Capacftance Vin= OV 8 pF
Read L L H DATAour Cour | Output Capacitance Vour= OV 8 pF
Read L H "H High Z NOTE:

Write L X L DATAy 1. This parameter is determined by device characterlzaﬂon. but s not
production tested.
PINOUT CONFIGURATION THERMAL RESISTA::S:E (Typical)
16K CMOS SRAM PACKAGE | counr| %a 9c | uNT
IDT6116 (2K x 8) 300 MILPLASTICDIP | 24 84-58 28-32
PIN NUMBER 600 MIL PLASTIC DIP 24 53-56 25-30
LbGlC 24 DIP/ : 300 MIL CERDIP 24 48-52 24-28
FUNCTION | symeoL | Too ~ 2816C  32L6C | eo wiL cerDIP 24 6085 | 125 | o
FLATPACK FLATPACK 24 85-90 24-28 WATT
Address Line Az 1 1 4 Lce 24 85-110 30-45
Address Line Ag 2 2 5 LCC 28 85-90 28-35
Address Line Ag 3 3 8 LCC 32 80-90 25-35
Address Line A4 4 4 7 soic 24 45-70 25-30
Address Line A3 5 s 8
Address Line Ay 6 6 9
Address Line Ay 7 9 10
Address Line Ao 8 10 11"
Input/Output 1704 9 " 13
Input/Output 1/02 10 12 14
Input/Output 1104 1 13 15
. Power Ground GND 12 14 16
Input/Output 1/04 13 15 18
Input/Qutput 1/0s 14 16 19
Input/Output 1/0g 15 17 20
Input/Output /07 16 18 21
Input/Output 1/0g 17 19 22
e
Address Line Ao 19 23 24
Output Enable OE 20 24 25
Wiite Enable WE 21 25 26
Address Line A 22 26 28
Address Line Ag 23 27 29
Power Supply Voo 24 28 32
§4-152

oy

i
3
Ed
3
=L
-1

e

s o

FERRS. HO

S vk i



J St

INTEGRATED DEVICE

IDT6116SA/IDT6116LA CMOS
STATIC RAM 16K (2K x 8-BIT)

14E D WN 4825771 00034ls 1 MM

MILITARY AND COMMERCIAL TEMPERATURE RANGES

ORDERING INFORMATION

DT XXX A 999

A

A

Device Type  Power Speed

Package

Process/
Temperature
Range

Ua'ﬂ_—u' ‘ mw

mmy -
(o]

I - Blank

Commercial (0°C to +70°C)

Military (-55°C to +125°C)
- Compliant to MIL-STD-883, Class B

Plastic THINDIP
Plastic DIP (600 MIL)
THINDIP (CERDIP)
. CERDIP (600 MIL)
Leadless Chip Carrier (indicate 24-, 28- or
32-pin) oo
Small Qutiine IC
CERPACK
Flatpack

Commercial Only
Commercial Only
Commaercial Only

} Speed In Nanoseconds

Military Only
Military Only
Military Only
Military Only
Military Only ]

Low Power
Standard Pows

16K (2K x 8-Bit) Static RAM
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