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FEATURES: DESCRIPTION: SRR

¢ High-speed (equal access and cycle time)
— Military: 15/20/25/35/45/55/70/85/100ns (max.)
" — Commerclal: 12/15/20/25/35ns (max.) )
¢ Low power consumption
— IDTB167SA
Actlve: 200mW (typ.)
Standby:100uW (typ.)
-~ |DT6167LA
Active: 150mW (typ.)
Standby: 10uW {typ.)
o Battery backup operation—2V data retention voltage
(IDT6167LA only)

e Avallable In 20-pin CERDIP and plastic DIP, 20-pin Flatpack or

CERPACK, 20-pin SOIC and 20-pin leadless chip carrler
o Produced with advanced CEMOS™ high-performance

TheIDT6167 Is a 16,384-bit high-speed static RAM organized as
16K x 1. The partis fabricated using IDT's high-performance, high-
reliabllity technology —CEMOS. This stats-of-the-art_technology,
combined with innovative circuit design techniques, provides a
cost-effective alternative to bipolar and fast NMOS memories.

Access times as fast as 12ns are avallable with maximum power

consumption of only 660mW. The circuit also offers a reduced |

power standby mode. When CS goes high, the circult will auto-

matically go to, and remaln in, a standby mode as long as CS re- Jbs

malns high. In the standby mode, the devica consumes less than
10uW, typically. This capability provides significant system-lovel
power and cooling savings. The low-power (LA) version also offers
a battery backup data retention capability where the circuit typl-
cally consumes only 1uW operating off a 2V battery.

Allinputs and the output of the IDT6167 are TTL-compatible and
operate from a single 5V supply, thus simplifying system designs.
Fully statlc asynchronous circultry Is used, which requires no

Clemae et ¥

R clocks or refreshing for operation, and provides equal access and
tachnology " cycle times for ease of use.
e CEMOS process virtually eliminates alpha particle soft-error The IDT6167 is packaged In a space-saving 20-pin, 300 mil
rates Plastic DIP or CERDIP, plastic 20-pin SOIC, 20-pin flatpack or
Separate data Input and output CERPACK and 20-pin leadless chip carrier, providing high board-
Single 5V (x10%) power supply Ievbe/:"f‘)acklng genslct,ldes- , Sfactured | i i
X tary grade product is manufactured in compliance with the
:f‘hp”t a':dt°”tﬂ“‘u‘:"°°"y TTL-compatible latest revision of MIL-STD-883, Class B, making it ideally suited to
ree-state oulp . military temperature applications demanding the highest leve! of
Static operation: no clocks or refresh required R
Milltary product compliant to MIL-STD-883, Class B

performance and reliability,
Standard Military Drawing# 5962-84132 Is pending listing on
this function. Refer to Section 2/page 2-4.
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CEMOS is a trademark of Integrated Device Technology, lﬁc.
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IDT61 G%S.AIIDTMG?LA CMOS STATIC RAM (16K x 1-BIT) ) ] B MILITARY AND COMMERC!AL TEMPERATURE RANGES

PIN CONFIGURATIONS S ‘_; e e e 7-:4/6'23 -0S

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT-
INGS may cause permanentdamage to the device. This is astrass rat-
ing only and funotional operation of the device at these or any other
conditions above those Indicated in the operational sections of this
specification Is notImplied. Exposure to absolute maximum rating con-
ditions for extended perlods may affect rellability.
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- _TOP VIEW
LOGIC SYMBOL T
— Ao [ i
—~1a ’ : PIN NAMES
= A: . o , Ag-Aj3  Address Inputs | Diy DATAW
—! Ag - (5] Chip Select Dour DATAout
—1 As WE Write Enable GND Ground
—1 As Voo Power
—] A°
=1 A
— An .
— Az
— A
DIN WE T3S
ABSOLUTE MAXIMUM RATINGS
SYMBOL RATING COMMERCIAL}] MILITARY | UNIT
Terminal Voltage )
Vream with Respectto | -05t0 +7.0 |-05t0 +7.0] V
GND
T[T e Oto +70 |[-55t0 +125| °C
Temperature
Tons | Under Bias -55t0 +125 |-65t0 +136] °C
Storage . -
Tera Temperature 85to +125 [-65t0 +:150 °C
Pr Power Disslpation 1.0 1.0 w
lout DC Qutput Current &0 50 mA
NOTE:
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INTEGRATED DEVICE

IDT6167SA/IDT6167LA CMOS STATIC RAM 16K (16K x 1-BIT)

14E D W 4825771 0003264 & MR

MILITARY AND COMMERCIAL TEMPERATURE RANGES

RECOMMENDED DC OPERATING CONDITIONS

RECOMMENDED OPERATING T: L/é —2-;' 05

TEMPERATURE AND SUPPLY VOLTAGE

e ,(\'thm-n-v:w

S, g

SYMBOL PARAMETER MIN. | TYP. | MAX, | UNIT

V. - j AMBIENT

co Supply Voltageé 45 5.0 5.6 v GRADE TEMPERATURE GND Vee

GND Supply Voftage 0 0 o d Military -85°C to +125°C ov 50V £ 10%

Vi InputHighVoltage | 22 | ~ | 60 | V Commerclal | 0°Cto +70°C o 5.0V £ 10%

Vi Input Low Voltage | 0500 — 08 v

NOTE:
1.V, (min)) = -3.0V for pulse width less than 20ns.
DC ELECTRICAL CHARACTERISTICS Voo = 5.0V £10%
IDT6167SA IDT6167LA 1
SYMBOL PARAMETER TEST CONDITION MIN.  TYP Max. | mine TYP® Max. | UNT
Voe = Max., Viy = GND to ¢ MIL. _ - 10 - - 5 HA
bl Input Leakage Current foc = Max., Viy = oVee | comL | - _ 5 - - 2
Voo = Max. MIL. - - 10 - -~ 5
lio! Output Leakage Current | &2 _ Vi, Vour = GND 10\ comL | — - - - M A
Vou Output Low Voltage loy = 8mA Vg, = Min. - - 04 - — - 04 v
Vo | OutputHIGH Vottags | lon = -4mA, Vog = Min. 24 - - | 24 - _ v
NOTE:
1. Typleal limits are at Vg = 5.0V, +25°C amblent.
DC ELECTRICAL CHARACTERISTICS" Vo = 5.0V £10%. Vio = 02V, Vo = Voo - 02V
6167SA12(8) [ 6167SA15 | 6167SA20/25 ] 6167SA35 | 6167SA45( | 6167SA55() | 6167SA70()
SYMBOL! PARAMETER |POWER 6167LA15 | 6167LA20/25 | 6167LA35 | 6167LA45(| 6167LAS5() | 6167LAT0(®) UNIT
COM'L. MIL.|JCOM'L. MIL.|COM'L. MIL |COM’L. MIL.| COM'L. MIL.] COM'L. MIL.| COM’L. MIL.
Operating Power . N
Supply Current SA 90 - 90 90| 90 90 90 90 - 9 - 90 - %
=Vi,

‘o0t | Gutputs Open, mA
Veo =(3)Max., LA 85 60| 65 60 86 60 - 60 - 60 - 60
=0
Dynamic
(Eeraﬂng Current SA 120 130§ 100 110/100} 100 100 - 100 - 100 - 100
GCS =V

locz Outputs Open, mA
Voo = Max,, LA 100 110| 8070 8575 | 65 70| - 65| - 60| - 60
f = fyax® -

Standby Power
Supply Current SA 60 680§ 35 a5 3B 3B - 3 - 35 - 8
(TTL Level)

s [CS2WH, mA
Vee = Max,,

Outputs Open LA 35 36 | 30/256 30725 20 20 - 20 - 20 - 15
f = fuax®

Full Standby

Power Supply SA 5 10| 6 10 5 10 - 10 - 1] - 10
Current (CMOS

fsay  |Level) mA
CS = Vo
V°c= Max.,

Vi Vb OF LA - —]o9 2]o005 209] 005 00| - o09f - 09| - os
Vg Ve f=09
NOTES:

oW

All values are maximum guaranteed values.
Also available: 85ns and 100ns Military devices
f = fyax (Al Inputs cycling atf = 1/z0). f = 0 means no address control lines change.
0°C to +70°C temperature range only.
-65°C to + 125°C temperature range only.

s4-3

RO

-



g R

INTEGRATED DEVICE

1DT61 67SA}IDT61 67LA CMOS STATIC RAM (16K x 1-BIT)

4825771 0003269 T W

MILITARY AND COMMERCIAL TEMPERATURE RANGES

DATA RETENTION CHARACTERISTICS
(L Version Only) Vic = 0.2V, Vo = Voo - 0.2V

T-46-23-05

. . . TYPL! MAX.
SYMBOL PARAMETER TEST CONDITION MIN. Vec@ Vec @ UNIT
. 2,0V 3.0V | 2.0v 3.0v
Vor Vo for Data Retention - 20 | - - - - - v
oo Data Retention Current MIL. - 0.5 10 | 200 300
ata Retention Curren
o COM'L. - 05 10 20 30 HA
toon Chip Deseleot to Data Retention Time | G5 2 %o o | - ns
Vn 2 VHG ors Vie
ta@® Operation Recovery Time tpc@ - ns
Iyl® Input Leakage Current - - KA
NOTES:
1. Ty= +25°C
"2, tpo = Read Cyole Time
3. This parameter Is guaranteed but not tested., .
LOW Vo DATA RETENTION WAVEFORM
DATA RETENTION MODE
Voo
a5V N\ Vo 2 2V /| asv
teon - et ->|
Vor
' 4 Y. \ 4 \
AC TEST CONDITIONS
Input Pulse Levels GND to 3.0v
Input Rise/Fall Times Sns
Input Timing Reference Levels 1.8V
Quitput Refstance Levels 1.5V
Oytput Load See Figures 1 and 2
5V &V
S e
2 48002 < 4800
DATAout DATAGytr
P4
25503 T S0pF* 28508 T EpF
m m
Figure 1. Qutput Load Figure 2. Output Load
- (tor tyz,t 2, twz and toy)
* Including scope and jig.
84-4
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_INTEGRATED DEVICE L4E D HE 4425771 0003270 & N -
IDT6167SA/IDT6167LA CMOS STATIC RAM 16K (16K x 1-BIT) . MILITARY AND COMMERCIAL TEMPERATURE RANGES 3 .
5 I
AC ELECTRICAL CHARACTERISTICS OVER THE ' 7:(/é-2~? "OS .
OPERATING TEMPERATURE AND SUPPLY VOLTAGE (vVoc = 5.0V £10%, All Temperature Ranges)
6167sA12(" |  6167SA15 6167SA20/25 | 6167SA35/45()|61675A55@) 704 -
symsou PARAMETER 6167LA1S 6167LA20/25 | 6167LA35/45() |6167LA55@) 701 | UNIT ;
MIN.  MAX.{ MIN. MAX. [ MIN. MAX.{ MIN.  MAX.| MIN. MAX.
READ CYCLE
tac Read Cycla Time 15 - 20/25 -~ 135/45 ~ | 85/70 - ns :
taa Address Access Time - 15 - 20/285§ - 35/45] ~— 85/70) ns 3
tacs | Chip Selact Access Time - 15 - 20/26| — 35/45| — . B5/70§ ns g
toq | Oulput Hold from Address Change 3 - 5 - 5 - 5 - ns 3
tiz | Chip Deselect to Qutput in Low Z¥ 3 - 5 - 168 -15 - 1l ns
tyz | Chip Select to Output In High 2@} - 10 - 10 -~ 15/30f — 40 | ns :
try | Chip Seleot to Power Up Time® 0 - 0 - 0 - 0 - ns
ten | Chip Deselect to Power Down Time®®)| - -~ 18 - 20/25 | - 35 - 55/70| ns

NOTES: . F
1. 0°C to +70°C temperature range only. ° o :
2, -55°C to +125°C temperature range only. Also available: 85 and 100ns Military devices. ) :
3. This parameter guaranteed but not tested. :

TIMING WAVEFORM OF READ CYCLE NO. {2

tre 8 |

ADDRESS

N
7 N\

taa

toy

DATA oyt PREVIOUS DATA VALID >< X X DATA VALID

TIMING WAVEFORM OF READ CYCLE NO. 2 "9

to®
= iy d ‘
- tacs |
e tyyz (9 —
tz@
PAThou DATA VALID ) HIGH IMPEDAN
PEDANCE
je— tpp —»
Voo leo
SUPPLY A
CURRENT s :
NOTES:

1. WE Is High for READ Cycle.

2. CSs low for READ cycle.

3. Address valld prior fo-or coincident with TS transition tow.

4. Transttion Is measured +200mV from steady state voltage with specified Ioadmg in Figure 2.

5. All READ cycle timings are referenced from the last valid address to the first fransitioning address.

$4-5




INTEGRATED DEVICE

IDT6167SA/IDT6167LA CMOS STATIC RAM (16K x 1-BIT)

CL4E D WM 4825771 0003271 & WM

MILITARY A'ND COMMERCIAL TEMPERATURE RANGES

2t

AC ELECTRICAL CHARACTERISTICS OVER THE

g 7‘—‘/@-23—05

OPERATING TEMPERATURE AND SUPPLY VOLTAGE (Vo = 5.0V £10%, All Temperature Ranges)

i B e, o b A e A b bt SRS, 5,

. 6167SA12M" | 6167SA15 6167SA20/25 | 61675A35/45|61675A55@ 701
SYMBOL PARAMETER 6167LA15 6167LA20/25 | 6167LA35/45@ |8167LAS570@ | UNIT

MIN.  MAX.] MIN. MAX. | min. MAX. | MIN.  MAX. | MIN. MAX.

WRITE CYCLE -
two Write Cycle Time 15 - 20/20 -~ |80/45 - |65/70 - ns
tow Chip Select to End of Write 15 - |15/20 - |30/40 — |48/55 - ns
taw Address Valld to End of Write 15 - | 15720 - |30/40 ~ | 45/85 - ns
tas Address Set-up Time 0 - 0 - 0 - 0 - ns
twp Wiite Pulse Width 13 - | 16720 - 30 - | 35/40 - ns
twa Write Recovery Time 0 - 0 - 0 - 0 S ns
tow Data Valld to End of Write 10 - 12/15 ~ 117/20 - |2/30 | - ns
ton Data Hold Time 0 - 0 - 0 - 0 - ns
twz | Write Enable to Output in High Z) - 7 - 8 - 16/30| - 40 | ns
tow Output Active from End of Write!®) 0 - 0 - 0 - 0 - ns

NOTES:

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

2, -55°C to +125°C temperature range only. Also avalilable: 85 and 100ns Military devices.
3. This parameter guaranteed but not tested.
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MILITARY AND COMMERCIAL TEMPERATURE RANGES
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INTEGRATED DEVICE

IDT6167SA/IDT6167LA CMOS STATIC RAM 16K (16Kx 1-BIT)

14E D

TIMING WAVEFORM OF WRITE CYCLE NO. 1, (WE CONTROLLED TIMING) -2 .

ADDRESS )( o _ )( )
taw . S -
TS N\ : : /_ -
tas twp LR '
)\ Y/ .- .
WE A / ¢ Lo
tyz® . T
, tow® o
DATA Gy =& - £ S—
| tow o |
DATA W R )k VALID DATA *

ADDRESS X . X

" N 17g

tow ton -
DATA : * VALID DATA

NOTES:

1. WE or TS must be high during all address transitions.
2. A write occurs during the overlap {tyq of a low TS and a low WE.
3. twp Is measured from the earller of CS or WE going high to the end of the write cycle.

4. If the TS low transition cccurs simultaneously with or after the WE low transition, the outputs remain in the high impedance, state
5. Transttion is measured £200 mV from steady state with a 8pF load (including scope and Jig).
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INTEGRATED DEVICE

L4E D

IDT6167SA/IDT6167LA CMOS STATIC RAM (16K x 1-BIT)

B 4325771 0003273 L m

MILITARY AND COMMERCIAL TEMPERATURE RANGES

NORMALIZED TYPICAL DC AND AC CHARACTERISTICS

_T-Yb23-05

lgp V8. tas (35n8 Device) lcc V8. ty, (35ns Device) fcc V8. Supply Voltage
15 1 12 T
Ta = 25°C ~ ’ Ta = 25°C T, = 25°C
) \ : " Vgg = 8.0V \ Voo = 5.0V 2
13 141 -
- ' - 7 15
b= o
3 \ 2., -
= 1.1 \ =1 o R
£ g <
5 N s A )
e s Z 08 Z 09
= . N < N 1.0
N 07 \ - 08
05 : 07 St
26 35 45 585 768 85 26 3 45 55 75 85 4.0 -5.0 6.0
T taa(ns) taalns) Vec M)
lec vs. Température ] Isp vs. Supply Voltage Igp vs. Temperature
] |
Veo = B.OV Ts = 25°C Veo = 5.0V
12 [\ 15 1.1
o y
0 K o \
\ N /
1.0 1.0 1.0
08 \ 5 09
-60 T 40 140 40 5.0 6.0 -80 40 140
Ta(°C) Vee V) Ta(°0)
Isgq ve. Supply Voltage 1sp1 v8. Temperature gy V8. Viy
! . L
1.2 Ta = +25°C - 100.0 100K Voo = 5.gv ]
Voo = 5.0V Tp = 25°C
1.1 / / 10K A\\
- - . = N\
_331 0 : _g,'; 100 — o 1K -
0.9 74 // 100
08 10 /’ 100
07 - 10
40 5.0 6.0 -60 40 140 0 1 2 3 4 5 &6
Veo (V) Ta(°0) Vin 0
S4-8 |
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INTEGRATED DEVICE ~ L4E D WM 4825771 0003274 3 WM

. g N
IDT6167SA/IDT6167LA CMOS STATIC RAM 16K (16K x 1-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES E
- - - b |
- - - - h3 T
NORMALIZED TYPICAL DC AND AC CHARACTERISTICS A 7, ‘/b 23-05 4
Iccor vs. Temperature o ’ taas tacs V8. Supply Voitage
100.0 . Ta = 25°C *
V, =2V :
ccon 12
. 4 LN
i E <
1.0 / 09 . E
' 08 : : :
-60 40 140 4.0 6.0 6.0
Ta (°C) Veo V)
taas tacs vs. Temperature taartace Ve. Output Loading
! | ] /
Voo = BV Voo = BV
/ Ta = 256°C
1.2 4
/ 13 7
0 14 %] /
Q g 1.2
g 1.0 / . ; 14 /
0.9 // 1.0 / =
0.8 0.9
-60 40 140 0 100 200 300
Ta Q) Cy (pF) '
TRUTH TABLE
MODE CS WE OUTPUT POWER
Standby H X High Z Standby
Read L H DATAout Active
Write L L High Z Active

CAPACITANCE (Ty= +25°C, t = 1.0MHz)

SYMBOL| PARAMETER() CONDITIONS | MAX. | UNIT
Cn Input Capacitance Vin= oV 7 pF
Cour | Output Capacitance | Vour= OV 7 pF

NOTE:

1. This parameter Is determined by device characterization and Is not
production tested.




INTEGRATED DEVICE

IDT6167SA/IDT6167LA CMOS STATIC RAM (16K x 1-BIT)

14 D WE 4825771 0003275 5 WM

MILITARY AND COMMERCIAL TEMPERATURE RANGES "

ORDERING INFORMATION

- TY6-23-0S

T 00K A 999 A A
Device Type Power Speed Package _ Process/
Temperature
Range N .
Blank Commerclal {(0°C to +70°C)
B Military (-85°C to +125°C)
Comptiant to MIL-STD-883, Class B
P Plastic DIP
D CERDIP
L Leadless Chip Carrier
SO Small Outline IC
E CERPACK
F Flatpack
Y soJ
12 " Commerclal Only
18 -
20
25 -
= .
; 4 Miftary Only Speed In Nanossconds

55 Military-Only
70 Military Only
85 Military Only
100 Military Only

| sA Standard Power

1A Low Power

{ 6167 16K (16K x 1-Bit) CMOS Static RAM
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