CMOS STATIC RAM IIDD.'II.' 21111218_2
Integrated DevieTachnology nc. 16K (2K x 8-BIT)
FEATURES: DESCRIPTION:

e Optimized for fast RISC processors including
the IDT79R3000

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

o Produced with advanced CEMOS ™ high-performance
technology

e CEMOS process virtually eliminates alpha panticle soft-error
rates

Single 5V (+10%) power supply

Input and output directly TTL-compatible

Static operation: no clocks or refresh required

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

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

e Standard Military Drawing# 84036 is listed on this function.
Refer to Section 2/page 2-4.

The IDT6116SA/LA is a 16,384-bit high-speed static RAM or-
ganized as 2K x 8. It is fabricated using IDT’s high-performance,
high-reliability technology — CEMOS. This state-of-the-art tech-
nology, combinad with innovative circuit design techniques, pro-
vides a cost-effective alternative 10 bipolar and fast NMOS
memories. Timing parameters have been specified to meet the
speed demands of the fastest IDT79R3000 RISC processors.

Access times as fast as 15ns are available 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 20uW typically. This capability provides signifi-
cant system level power and cooling savings. The low-power (LA)
version also offers a battery backup data retention capability
where the circuit typically consumes only 1uW to 4uW operating off
a 2V battery.

Allinputs and outputs ofthe IDT6116SA/LA are TTL-compatibie
and operation is from a single 5V supply, simplifying system de-
signs. Fully static asynchronous circuitry is used, requiring no
clocks or refrashing for operation, providing equal access and cy-
cle times for ease of use.

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 guil-wing SOIC,
providing high board-leve! packing densities.

Military grade product Is manufactured in compliance to the
latest version 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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IDT6116SA/IDT6116LA CMOS
STATIC RAM 16K (2K x 8-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN CONFIGURATIONS
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Ap- Ao Address WE Write Enable ? ? ?
/0y - 1/0g  Data Input/Output OE Output Enable
Cs Chip Select GND Ground
Voc Power RECOMMENDED OPERATING
TEMPERATURE AND SUPPLY VOLTAGE
ABSOLUTE MAXIMUM RATINGS @ GRADE AMBIENT GND v
SYMBOL RATING COMMERCIAL| MILITARY | UNIT TEMPERATURE o
Terminal Voltage Military -55°C to +125°C ov S0V £ 10%
Vienu | tilh Respect to 0510470 | -05t0 +7.0[ V Commercial | 0°Cto +70°C ov 5.0V + 10%
Operatin
Ta T:;pm?um Oto+70 |[-5510 +125]| °C RECOMMENDED DC OPERATING CONDITIONS
SYMBOL PARAMETER MIN. TYP. MAX. | U
Tons | (omperature 5510 +125 |-6510 +135| °c NIT
S Vee Supply Voltage 45 50 55 v
Tsra T:‘:':gmm -8510 +125 |-6510 +150| °C GND Supply Voltage 0 0 0 v
Py Power Dissipation 1.0 1.0 w Yin fnput High Voltage 22 35 50 v
050 —
lout DC Output Current 50 50 mA \C/'L Input Low Votage 08 o8 v
NOTE: L : Output Load -~ - 30 pF
1. Stresses greater than those listed under ABSOLUTE MAXIMUM NOTE: .
RATINGS may cause permanent damage to the device. This is a stress 1.V, = -3.0Vfor pulse width less than 20ns.

rating only and functional operation 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 reliability.
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IDT6116SA/IDT6116LA CMOS
STATIC RAM 16K (2K x 8-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES

DC ELECTRICAL CHARACTERISTICS
Voo = 5.0V £10%

IDT6116SA IDTE116LA
SYMBOL PARAMETER TEST CONDITIONS MIN.  TYP.D MAX. | MIN. TYPS) MAX. UNIT
MIL. - - 10 - - 5
'} tnput Leakage Current Vee = Max., Viy = GND to Vo comL | - - 5 _ - 2 KA
Ve = Max. MiIL. - - 1w ] - - 5
ol Output Leakage Current | == Vs, Vour = GND o Veo comL | - _ 5 _ _ > MA
VoL Output Low Voltage lo. = 8mA, Vcc = Min. - - 04 - - 04 v
Vo Output High Voltage lor = -4mA. Vec = Min. 24 - - |24 - - v
NOTE:

1. Typical limits are at Vo = 5.0V, +25°C ambient.

DC ELECTRICAL CHARACTERISTICS
Voo = 5.0V 210%, Vi = 0.2V, Ve = Ve - 0.2V

61165A15(2/19(2/202)161165A25/30 | 6116SA35 [6116SA45/55 |61165A70/90|6116SA120/1501)
SYMBOL| PARAMETER [POWER|6116LA15/Y19%20?|6116LA25/30 [ 6116LA35 |6116LA45/55 | 6116LAT0/90 | 6116LA120/150| yy T

COM’'L.  MIL. | COM'L. MIL.|COM'L.MIL.|COM’L. MIL.| COM’L. MIL.|COM’L. MIL

Operating Power
Supply Current SA 125/110 ~ 100/80 110 | 80 90 80/— 90 - 90 - 90

lecy {TS =V, ' mA

Outputs Open, LA 115/100 9075 105{75 85 | 75— 85 | - 8 | - 85
Vcc =Max,f=10 :

Dynamic Operating
Current SA 150/130 ;. =~ 120/110 135[100 115 | 100/— 100 | - 100 - 100/90
lccz |CS =V,
Outputs Open,
Vee = Max,, LA 140/120 - 110/105 125] 95 105 | 90/~ 9590 - 90/85] - 85
t = fyax @ :

Standby Power

Supply Current SA 40 - 40/35 45 | 25 35 |25~ 25 | - 25 - 25
(TTL Level)
s |C8 2 V. - mA
Voo = Max,,
Outputs Open, LA 3/ - 35/30 4025 30 |20- 20| - 20/15| - 15
t = tyax 4
Full Standby Power
Supply Current SA .2 - 2 10| 2 10| 2~ 10| - 10 - 10
(CMOS Level} L
Isgy  |C8 2 Ve - mA
Vee = Max., L
Vin = Wyc or LA 0.1 - 01 09|01t o0¢|ov- 09| - 0.9 - 09
Vin €Vic.t=0

mA

NOTES:

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

3. -55°Cto +125°C temperature range only.
4

faax = Mtac
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IDT6116SA/IDT6116LA CMOS

STATIC RAM 16K (2K x 8-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES

DATA RETENTION CHARACTERISTICS OVER ALL TEMPERATURE RANGES
{LA Version Only) Vic = 0.2V, V¢ = Voo - 0.2V

TYP.O MAX.
SYMBOL PARAMETER TEST CONDITIONS MIN. Vec @ Vec @ UNIT
20V 30V | 20v 230V
Vor Vee for Data Retention - 20 - _ _ - v
MIL. - 05 15 200 300
lecon Data Retention Current HA
—_ COM'L. - 05 15 20 30
CS > Ve
teor® Chip Deselect to Data Retention Time Vin > Ve OF <V 0 - - ns
a3 Operation Recovery Time tee@ - - ns
il Input Leakage Current - - 2 pA
NOTES:
1. Ty = +25°C
2. tgc = Read Cycle Time
3. This parameter is guaranteed, but not tested.
LOW Vcc DATA RETENTION WAVEFORM
DATA RETENTION MODE
Voo 45V I\ Vor 22V 7 4.5V
tcor [ tg -

7/ \
os LI "

AC TEST CONDITIONS
Input Pulse Leveis GND to 3.0v
Input Rise/Fall Times 5ns
Input Timing Reference Levels 1.5v
Output Reference Levels 1.5V
Output Load See Figures 1 and 2

w— O
<

g
"%
"

= 30pF* 25501

sv
3 4800 4800
DATAGT — DATAGur —
b3 3 1 SpF*

Figure 1. Output Load Figure 2. Output Load
(for torz, terz, tonzs
twhz tenz, tow)

*Including scope and jig.
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IDT6116SA/IDT6116LA CMOS
STATIC RAM 16K (2K x 8-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES

AC ELECTRICAL CHARACTERISTICS (Vcc = 5V £10%. All Temperature Ranges)

61168A15/19(1/206116SA25/30|61165A35/45 | 6116SA552 | 61165A70/901|61165A120/150%
SYMBOL PARAMETER 6116LA15/19''720 ("16116LA25/30 |6116LA35/45 | 611BLAS5@ | 6116LA70/90D|6116LA120/150¢ | N T
MIN.  MAX. | MIN. MAX.[MIN. MAX.| MIN. MAX.| MIN. MAX.| MIN. MAX
READ CYCLE
the Read Cycle Time 15/19/20 2530 - [35/45 - | 55— |[70/90 ~ 1201150 - ns
tan Address Access Time - - 25/29| - 35/45) — 55 - 70/90 - 120/150]{ ns
tacs Chip Select Access Time - - 25/30] - 35/45| — 50 - 65/90 - 120/150| ns
Chip Selsct to Output
oy | P Seegtio Oup 5 5 - |5 -|s -1 - 5 - | ns
toe g'jgjz Ghabie to - - asms| - 2028 - a0 | - soes| - soroo| ns
Output Enable to Output
toz in Lg: z® tp 4] - 5 - 5 - 5 - 5 - 5 - ng
Chip Deselect to Output T
toiz | iz o O e domm| = 2ns| - wseo| - 30| - asmel| - 4 | ne
tonz g”,:‘i’;;gﬁ?b‘em Output = “emme | - on2] - 1ans| - a0 | - ssmo| - 40 | ns
ton 8#1::38H0Id from Address v 3 , _ 5 _ 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 CYCLENO. 1%

tac
ADDRESS X X
tan [ ton —»
OF N “
\ / t {2)
t oMz
oE
‘cu‘z)
cs N
' | tonz®
aCs
tez®
¢ -

NOTES:

1. WE is high for read cycle.
2. Transition is measured £500mV from steady state with SpF load (including scope and jig).
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IDTE116SA/IDT6116LA CMOS
STATIC RAM 16K (2K x 8-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES

TIMING WAVEFORM OF READ CYCLE NO. 2 %

tre
ADDRESS X X
]
. | [ ton
ton
DATA gur
TIMING WAVEFORM OF READ CYCLE NO. 3 ™%
cs N
tacs |
tenz®
toz @

DATA our

NOTES:

1. WE is high for read cycle.

2. Device is continuously selected, CS = V.

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

4. OF =V,

5. Transition is measured +500mV from steady state with SpF load (including scope and jig).
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IDT6116SA/IDT6116LA CMOS
STATIC RAM 16K (2K x 8-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES

AC ELECTRICAL CHARACTERISTICS (c = 5V 210%, All Temperature Ranges)

6116SA15/19(1/20") 6116SA25/30 | 6116SA35/45 | 6116SA55( | 6116SA70/90®| 6116SA120/150%
SYMBOL PARAMETER |6116LA15/19 (/20" 6116LA25/30 | 6116LA35/45 | 6116LAS5(2) | 6116LA70/90(2 | 6116LA120/150@ | ypiT]
MIN.  MAX. |MIN. MAX.| MIN. MAX| MIN. MAX| MIN.  MAX.| MIN. MAX.
WRITE CYCLE
twe Write Cycle Time 15/19/20 = 26/30 - 35/45 - 55 - | 70/90 - |120/150 - ns
tew Chip Selecttond | 43118115 .+ 17720 — |2sm0 - | 40 - |45 - | 70/0 - | ns
Address Valid to End
taw of Write 14/15/15 =i 17720 - |25130 - | 45 - [e5/80 — [1081120 - ns
tas Address Set-up Time 0 T 0 - 0 - 5 - 15 - 20 - ns
twe Write Pulse Width 12/12/16 - 15 - |20 - | 40 - [4055 - | 700 - ns
twa Write Recovery Time 0 = o] - 0 — 5 — 5 — 5/10 - ns
torz | Ottt 2 - ..89m@ | -  tens| - 2028 - %0 | -  3s40| - 4 | ns
twnz | Jerito 1o Dutput in - 788 | - 68| - 2028 - a0 | -  asu4e| - 0 | ns
9 !
Data to Write
tow Time Overlsp 12 - 14 - |1520 - | 25 - | 30 — | 35040 - ns
tou ta Hold from 0 - ) - | o -l s -1s - | sm0 - | ns
QOutput Active from
tow End of Wiite -4 0 - o - 0 -1 o -1 o - 0 R .

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 conditions. Although to and tow values will vary
over voltage and temperature, the actual t,,, will always be smaller than the actual tq,.

TIMING WAVEFORM OF WRITE CYCLE NO. 1, (WE CONTROLLED TIMING)™**"

twe
sooress Y A
[e]4
tonz'®—=
taw
N 4
TS N /
le— tas twp twr—
4
WE /
- Tz 6) —
tow
DATA oyt -< (a) (4 —
tow tow
DATA >_____
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IDTE116SA/IDTE116LA CMOS
STATIC RAM 16K (2K x B-BIT)

MILITARY AND COMMERCIAL TEMPERATURE RANGES

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

twe

ADDRESS )(

taw

ety O]

DATA 1y

NOTES:

NO O HLN

WE must be high during all address transitions.

A write occurs during the overlap (tcw or twh of a low TS and a low WE.

twris measured from the eartier of TS or WE going high to the end of the write cycle.
During this period, the I/O pins are in the output state, and the input signals must not be applied.

It the TS low transition occurs simuttansously with or atter the WE low transition, the outputs remain in the high impedance state.
Transition is measured +500mV from steady state with a 5pF load (including scope and jig).
It OF is low during a WE controlled write cycle, the write pulse width must be the larger of typ O (tywz+ tow) to allow the 1/0 drivers to tum off and data

to be placed on the bus for the required t . It OE 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 .

NORMALIZED TYPICAL DC AND AC CHARACTERISTICS

icc vs. Supply Voltage

Ta= +25°C
15
10
0.5
4 5 6
Vec (V)

Icc vs. Temperature

—

Voo =5.0V

12

03 \

Tal°C)

140

2.0

Isg

10

0.0

Isg vs. Supply Voltage

Ta= +25°C

Vec V)
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IDT6116SA/IDT6116LA CMOS
STATIC RAM 18K (2K x 8-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES

NORMALIZED TYPICAL DC AND AC CHARACTERISTICS

Isp vs. Temperature Isp1 vS. Supply Volitage Isp1 vs. Temperature
T | T
Veg =5.0V Ta= +25°C Vee =5.0V
\ 50
1.2
\ 1.2
1.1 N _ - 10 /
m
E; N\ z 5 s
1.0
\\ 10 /
05
0.8 //
0.8 4}
-60 40 140 4 5 6 -60 40 140
Ta(°C) Vec V) Ta(°C)
Isp1 vs. VIN Iccor vs- Temperature taa tacs vs. Supply Volitage
T 1 | -
) Ty= +25°C 100.0 | Ta=+25°C
104 ,\ Vg =5.0v — Vecpa =2.0V 1.2
103 \‘ 1.1
[ ]
\ g 10.0 2
_ig 102 \ S / "2 10
10 \ 0.8
A
1.0
1 \ / 08
0
o 1 2 3 4 5 6 -60 40 140 4 5 6
° Ve
Vin V) Ta(°C) lcc V)
tAA tacs vs. Temperature taa tacs vs. Output Loading
i |
Ta=+25°C
Voo =5.0V A
ce / Voo =5.0V
1.2
/ 15
8 11 / a /
R / = /
210 / 2
/ 10
0.9 //
08
05
-60 40 140 0 30 60 90 120
Ta(°C) CL(pF)
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IDT6116SA/IDT6116LA CMOS

STATIC RAM 16K (2K x 8-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES
TRUTH TABLE CAPACITANCE (T,= +256°C, f = 1.0MHz)

MODE cs OE WE 110 SYMBOL| PARAMETER'" CONDITIONS | MAX. | UNIT
Standby H X X High Z Ci Input Capacitance Vin= oV 8 pF
Read L L H DATA out Cour | Output Capacitance Vour= OV 8 pF
Aead L H H High 2 NOTE:

Write L X L DATA 1. This parameter is determined by device characterization, but is not
production tested.
PINOUT CONFIGURATION THERMAL RESISTANCE (Typical)
16K CMOS SRAM PACKAGE | chlnr| %A | @c | uwm
IDT6116 (2K x 8) 300 MIL PLASTIC DIP 24 54-58 28-32
PIN NUMBER 600 MIL PLASTIC DIP 24 53-56 25-30
LOGIC 24 DIP/ 300 MIL CERDIP 24 48-52 24-28
FUNCTION | sympoL ng'g/ 281CC  32LCC | [T550 MIL CERDIP 24 50-55 17-25 oo/
FLATPACK FLATPACK 24 85-90 24-28 WATT
Address Line Ay 1 1 4 LCC 24 85-110 30-45
Address Line Ag 2 2 5 LCC 28 85-90 28-35
Address Line As 3 3 6 LCC 32 80-90 25-35
Address Line Ay 4 4 7 Soic 24 45-70 25-30
Address Line Aj 5 5 8
Address Line Ap 6 6 9
Address Line Ay 7 9 10
Address Line Ag 8 10 1"
Input/Output 1704 9 11 13
Input/Output 1/0; 10 12 14
tnput/Output /04 11 13 15
Power Ground GND 12 14 16
Input/Output 1/Q4 13 15 18
Input/Output 1/0s 14 16 19
Input/Output 1108 15 17 20
Input/Output /Oy 16 18 21
Input/Output 1/Qg 17 19 22
Address Line Ao 19 23 24
Output Enable OE 20 24 25
Write Enable WE 21 25 26
Address Line Ay 22 26 28
Address Line Ag 23 27 29
Powaer Supply Voo 24 28 32
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IDT61168A/IDT6116LA CMOS
STATIC RAM 16K (2K x 8-BIT)

MILITARY AND COMMERCIAL TEMPERATURE RANGES

ORDERING INFORMATION

DT XXXX A 999 A A
Device Type  Power Speed Package _ Process/
Temperature

Range

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)

Small Outiine IC

CERPACK

Flatpack

Commercial Only
Commercial Only
Commercial Only

Military Only
Military Only
Military Only
Military Only

Military Oy J

Low Power
Standard Power

16K (2K x 8-Bit) Static RAM
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Speed in Nanoseconds



