


























































































































































































































































































































































































































































































































































































































CMOS STATIC RAM PRELIMINARY
256K (64K x 4-BIT) IDT61298SA
Integrated Device Technology, Inc.
FEATURES: DESCRIPTION:
* 64K x 4 high-speed static RAM The IDT61298SA is a 262,144-bit high-speed static RAM
+ Fast Output Enable (OE) pin available for added system organized as 64K x 4. it is fabricated using IDT's high-
flexibility performance, high-reliability CMOS technology. This state-
« High speed (equal access and cycle times) of-the-art technology, combined with innovative circuit design
— Military: 20/25ns (max.) techniques, provides a cost-effective approach for memory
— Commercial: 15/17/20ns (max.) intensive applications.
» JEDEC standard pinout The IDT61298SA features two memory control functions:
+ 300 mil 28-pin DIP, 300 mil 28-pin SOJ, and 300 mil 28-pin  Chip Select (CS) and Output Enable (OE). These two func-
LCC tions greatly enhance the IDT61298SA's overall flexibility in
» Produced with advanced CMOS technology high-speed memory applications.
« Bidirectional data inputs and outputs Accesstimesasfastas 15nsareavailable. The IDT61298SA
+ Inputs/Outputs TTL-compatible offers a reduced power standby mode, ISB1, which enables
+ Three-state outputs the designer to considerably reduce device power require-
« Military product compliant to MIL-STD-883, Class B ments. This capability significantly decreases system power

and cooling levels, while greatly enhancing system reliability.
Allinputs and outputs are TTL-compatible and the device
operates from a single 5 volt supply. Fully static asynchronous

FUNCTIONAL BLOCK DIAGRAM

o —>— —
l— VCC
o D lea— GND
E
c 262,144-BIT
LI 8 MEMORY ARRAY
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. R
Ats — >
I I
/00 ]
? —] IO CONTROL
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DATA
102 B_ CONTROL
/03 B— ’ i;l
&
WE—+—
OE—_/ 2671 drw 01

The IDT logo ts a registered trademark of Integrated Device Technology, Inc.
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IDT61298SA
CMOS STATIC RAM 256K (64K x 4-BIT)

MILITARY AND COMMERCIAL TEMPERATURE RANGES

DESCRIPTION (Continued) ‘
circuitry, along with matching access and cycle times, favor
the simplified system design approach.

The IDT61298SA is packaged in a 28-pin Sidebraze or
Plastic 300 mil DIP, an SOJ, plusan LCC, provxdmg 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
suited to military temperature applications demanding the
highest level of performance and reliability.

PIN CONFIGURATION
NC O] 1 e 28 [1 Vce
Ac ]2 27 a A1s
A 8 26 A4
A2 []4 25 [ A3
As []5 2417 A2
“A4 s 23 [ A1
As 7 g%g; 22 I3 A1o
As []8 21 ] NC
Ar o SO85 201 N
As [] 10 19 [ /O3
Ag [] 11 18 [ 1/02
TS 12 1717 1/0o1
OE 18 % 17 1100
GND 14 15 0 WE
2971 drw 02
DIP/SOJ
TOP VIEW
Q
NDEX £ 298¢
EREET]
A2 []4 ! 26 [} A1s
A3 |ls 25 [] A14
At fle 24 [] A1s
As [17 23 [[] A2
As |18 L28-2 - 22 [] A1t
A7 [19 21 [[] Ao
As [] 10 20 [] 1/03
Ao [1] 11 19 [] /02
TS [ 12 18 [ 1701
pusey )
% % %ll-l;-l 5 2971 drw 02a
5 =
LCcC
TOP VIEW

TRUTH TABLE(-?

CS |OE | WE [I{e] Function
L L H |DATAouT | Read Data
L X L DATAIN | Write Data
L H H High-Z | Outputs Disabled
H X X High-Z | Deselected - Standby (IsB)
VHe® [ X X | High-Z | Deselected - Standby (Is81)
NOTES: 2971 1ol 01
1. H=VmH, L=V, x = Don't care.
2. Vc=0.2V, VHc = Vcc-0.2V.
3. Other inputs 2VHc or <VLc.
ABSOLUTE MAXIMUM RATINGS("
Symbol Rating Com’lL Mil. Unit
VTERM®@)| Terminal Voltage [-0.5t0 +7.0] -0.5t0 +7.0 V
with Respect
to GND
Ta Operating Oto+70 | -55to0 +125| °C
Temperature
TBIAS Temperature -5510 +125| —65t0 +135| °C
Under Bias
TsTG Storage -5510 +125] -651t0 +150| °C
Temperature
PT Power Dissipation 1.0 1.0 W
lout DC Output 50 50 mA
Current
NOTES 2971 1b1 02

Stresses greater than those listed under ABSOLUTE MAXIMUM
RATINGS may cause permanent damage to the device. Thisis astress
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.

. VTERM must not exceed Vcc + 0.5V.

CAPACITANCE
(TA = +25°C, f = 1.0MHz, SOJ Package)

Symbol Parameter(" Conditions | Max.| Unit
CIN | Input Capacitance VIN = 3dV 5 pF
Cour Output Capacitance Vour = 3dV 7 pF

NOTE: 2971 tbl 03

1. This parameter is determined by device characterization, but is not
production tested.
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IDT61298SA

CMOS STATIC RAM 256K (64K x 4-BIT) : MILITARY AND COMMERCIAL TEMPERATURE RANGES
RECOMMENDED OPERATING RECOMMENDED DC OPERATING
TEMPERATURE AND SUPPLY VOLTAGE CONDITIONS
Grade Temperature GND Vce Symbol Parameter Min. |Typ. Max. Unit
Military -55°C 10 +125°C ov 5V £10% Vee Supply Voltage 45 |50 5.5 v
Commercial 0°C to +70°C ov 5V +10% GND Supply Voltage 0 |© 0 v
2971 tbl 04 VIH | input High Voltage| 2.2 — tVcc+0.5V| V
ViL Input Low Voltage | —0.5(" | — 0.8 v
NOTE: 2971 b1 05

1. Vit (min.) = —1.5V for pulse width less than 10ns, once per cycle.

DC ELECTRICAL CHARACTERISTICS™"
(Vee = 5V + 10%, VLe = 0.2V, VHC = Vcc - 0.2V)

61298SA15 | 61298SA17 | 61298SA20| 61298S5A25

Symbol Parameter Com’l.| Mil. [Com’L | Mil. [Com’l.| Mil. | Com’l.| Mil. | Unit
lcc Dynamic Operating Current
CS = VIL, Outputs Open 140 | — | 135 — | 130 | 140 | — | 120 | mA

Ve = Max., f = fmax®

IsB Standby Power Supply
Current (TTL Level)

CS > Vi, Vce = Max.,
Outputs Open, f = fuax(® 45 | — | 40 — | 40 | 45 — | 40 | mA

IsB1 Full Standby Power

Supply. Current (CMOS Level)
CS 2 VHe, Vee = Max.,
f=0®, Vic 2 VIN 2 VHC 20 | — | 20 — | 2 | 30 | — | 3 | m
NOTES: : 297116106

1. All values are maximum guaranteed values.
2. fmax = 1/trc (all address inputs are cycling at fmax); f = 0 means no address input lines are changing.

741 3



IDT61298SA
CMOS STATIC RAM 256K (64K x 4-BIT)

MILITARY AND COMMERCIAL TEMPERATURE RANGES

AC TEST CONDITIONS

Input Pulse Levels GND to 3.0V
Input Rise/Fall Times 3ns

Input Timing Reference Levels 1.5V

Output Reference Levels 1.5V

AC Test Load See Figures 1 and 2

29711107
5V
480Q
DATAout
255Q 30pF*

2971 drw 04

Figure 1. AC Test Load

5V

480Q
DATAout
255Q 5pF*

2971 drw 05

Figure 2. AC Test Load
(tor tcLz, toiz, tcHz, towz, tow, twHz)

*Includes scope and jig capacitances

DC ELECTRICAL CHARACTERISTICS
Vece = 5.0V+£10%

IDT61298SA
Symbol Parameter Test Condition Min. | Typ. | Max. | Unit
|Iuf Input Leakage Current Vce = Max., HA
VIN = GND to Vcc - —_ — 5
|iLo| Output Leakage Current| Vcc = Max., CS = ViK, HA
Vout = GND to Vcc —_ —_ 5
VoL Output Low Voltage loL = 8mA, Vcc = Min. — —_ 0.4 \
loL = 10mA, Vcc = Min. — — 0.5
VOoH Output High Voltage IoH = -4mA, Vcc = Min. 2.4 — — V'
2971 tbl 09
71 4



IDT61298SA
CMOS STATIC RAM 256K (64K x 4-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES

AC ELECTRICAL CHARACTERISTICS (Vcc = 5.0V +10%, All Temperature Ranges)

612985A15" |61208SA17") | 612985A20 | 61298SA25(%)
Symbol Parameter Min. l Max. | Min. l Max. Min.l Max. | Min. | Max. |Unit
Read Cycle
tRC Read Cycle Time 15 — 17 —_ 20 — |25 — ns
tAA Address Access Time — 15 — 17 — 20 | — 25 ns
1ACS Chip Select Access Time — 15 — 17 — | 20 | — 25 ns
tcL 2O Chip Select to Output in Low-Z 4 — 4 — 4 | — | a — | ns
tcHz®) Chip Deselect to Output in High-Z — 7 —_ 8 — | 8 | — 9 ns
tOE Output Enable to Output Valid — 7 —_— 8 . 8 — 9 ns
toLz®) Output Enable to Output in Low-Z 0 — 0 —_ 0 — 0 —_ ns
toHZ®) Output Disable to Output in High-Z — 6 —_— 7 — | 8 | — 9 ns
toH Output Hold from Address Change 4 — 4 — 4 — 4 — ns
tput® Chip Select to Power-Up Time 0 — 0 - o]l —1]o0 — | ns
tPD®) Chip Deselect to Power-Down Time — 15 — 17 — | 20 | — 25 ns
Write Cycle
twe Write Cycle Time 15 — 17 — 20 | — [ 25 — ns
tcw Chip Select to End-of-Write 10 - 11 - 12| — |15 —_ ns
tAW Address Valid to End-of-Write 10 —_ 11 — 12 — | 15 — ns
1AS Address Set-up Time 0 — 0 — 0 — ] — ns
WP Write Pulse Width 10 — 11 — 12 — | 15 — ns
tWR Write Recovery Time 0 — 0 — 0 — 0 — ns
tDW Data Valid to End-of-Write 7 - 8 — 8 — | 10 — ns
tDH Data Hold Time 0 — 0 - 0 s 0 s ns
twHz(®) Wirite Enable to Output in High-Z — 6 — 7 — | 8 | — 9 ns
tow® Output Active from End-of-Write 4 — 4 — 4 | — | 4 — | ns
NOTES: : 2971 tbl10

1. 0° to +70°C temperature range only.
2. -55°C to +125°C temperature range only.
3. This parameter is guaranteed with AC test load (Figure 2) by device characterization, but is not production tested. 7
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IDT61298SA
CMOS STATIC RAM 256K (64K x 4-BIT)

MILITARY AND COMMERCIAL TEMPERATURE RANGES

TIMING WAVEFORM OF READ CYCLE NO. 1("

ADDRESS

DATAouT

ADDRESS )

DATAouT

DATAouT

| trRC ol
I tAA tOH —»
NN 7777777777
) le—— tonz (8
toz ® >
= N\N\\\x LN
towz (5t)ACS . fe—— tchz
( DATA VALID XXO0—
2971 drw 06
TIMING WAVEFORM OF READ CYCLE NO. 2(1:24)
N tRC ol
y
N
tOHtAA -] g tOH
DATA VALID
2971 drw 07
TIMING WAVEFORM OF READ CYCLE NO. 3('34)
CS N £
tACs | l— tcHz )
- terz (8
DATA VALID
[-—tPD

<—IPU—D-'
VCC |60 e

SUPPLY
CURRENT IsB

NOTES:
. WE is HIGH for read cycle.
. Device is continuously selected, TS is LOW.

. OEis LOW.

1
2
3. Address valid prior to or coincident with TS transition LOW.
4
5

. Transition is measured £200mV from steady

state.

2971 drw 08
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IDT61298SA
CMOS STATIC RAM 256K (64K x 4-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES

TIMING WAVEFORM OF WRITE CYCLE NO. 1 (WE CONTROLLED TIMING)(*225)

twe
ADDRESS X X
tAw
le—1tAS sl twp © tWR —»{
WE y
twiz © —:l tow ©®
DATAouT __—< (4) ) (4)
tow tDH
DATAIN DATA VALID
2971 drwos
TIMING WAVEFORM OF WRITE CYCLE NO. 2 (_C§ CONTROLLED TIMING)(1:29)
twe
ADDRESS X X
tAw -
Cs BF 7£
la— tAS t tcw tWR ]
"\ )
le— tOW »le tDH > 7
DATAIN DATA VALID )
2971 drw 10

NOTES:

1. WE or TS must be HIGH during all address transitions.

2. A write occurs during the overlap of a LOW TS and a LOW WE.

3. OEis continuously HIGH. If OF is LOW during a WE controlled write cycle, the write pulse width must be the greater than or equal to twHz + tow to allow
the I/O drivers to turn off and data to be placed on the bus for the required tow. 1f OE is HIGH during a WE controlled write cycle, this requirement does
not apply and the minimum write pulse is as short as the spectified twe.

. During this period, I/0 pins are in the output state so that the input signals must not be applied.

. If the CS LOW transition occurs simultaneously with or after the WE LOW transition, the outputs remain in a high-impedance state.

. Transition is measured +200mV from steady state.

o 0nhs
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IDT61298SA
CMOS STATIC RAM 256K (64K x 4-BIT)

MILITARY AND COMMERCIAL TEMPERATURE RANGES

ORDERING INFORMATION

IDT 61298 SA XX XXX X
Device Power Speed Package  Process/
Type Temperature
Range

Commercial (0°C to +70°C)

Military (-65°C to +125°C)
Compliant to MIL-STD-883, Class B

300-mil Sidebraze DIP (C28-1)
300-mil Plastic DIP (P28-2)

300-mil SOJ (8028-5)

28-pin Leadless Chip Carrier (L28-2)

Commercial Only
Commercial Only Speed in nanoseconds
Military Only

2971 drw 11
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BiCMOS STATIC RAM IDT61B298

256K (64K x 4-BIT)
Integrated Device Technology, Inc.
FEATURES: DESCRIPTION:
+ 64K x 4 BICMOS Static RAM . The IDT61B298 is a 262,144-bit hlgh-speed static RAM
+ High-speed address/chip select time organized as 64Kx4. It is fabricated using IDT's high-
— Commercial: 12/15/20ns perfomance high-reliability BiICMOS technology. This state-
— Military: 15/20ns of-the-art technology, combined with innovative circuit
» Output Enable . designtechniques, provides a cost-effective solution for high-
+ Single 5V (+10%) power supply ‘ speed memory needs.
+ Input and output directly TTL-compatible Address access times as fast as 12ns are available. All
+ Available in 28-pin 300 mil plastic DIP, 28-pin 300 mil inputs and outputs of the IDT61B298 are TTL-compatible and
Sidebraze DIP and 28-pin 300-mil plastic SOJ operation is from a single 5V supply.

The IDT61B298 is packaged in a 28-pin 300 mil plastic
DIP, 28-pin 300 mil ceramic DIP and a 28-pin 300 mil SOJ.

FUNCTIONAL BLOCK DIAGRAM

=z
4

>
x
Yvyy

>
@
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I

I/0 CONTROL

v v v 5

2962 drw 01

The IDT logo is a registered trademark of Integrated Device Technology, Inc.
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BiCMOS STATIC RAM PRELIMINARY
256K (64K x 4-BIT) IDT61B298SA
Integrated Device Technology, Inc.
FEATURES: DESCRIPTION:

+ 64K x 4 advanced high-speed BiCMOS static RAM
+ Equal access and cycle times

— Commercial: 10/12/15ns

One Chip Select plus one Output Enable pin
Bidirectional data inputs and outputs directly
TTL-compatible

Low power consumption via chip deselect
Available in 28-pin Plastic DIP and SOJ packages

The IDT61B298SA is a 262,144-bit high-speed Static RAM
organized as 64K x 4. It is fabricated using IDT's high-
perfomance, high-reliability BICMOS technology. This state-
of-the-art technology, combined with innovative circuit design
techniques, provides a cost-effective solution for high-speed
memory needs.

The IDT61B298SA has an output enable pin which oper-
atesasfastas 5ns, with address accesstimesasfastas 10ns.
All bidirectional inputs and outputs of the IDT61B298SA are
TTL-compatible and operation is from a single 5V supply.
Fully static asynchronous circuitry is used, requiring no clocks
or refresh for operation.

The IDT61B298SA is packaged in 28-pin 300 mil Plastic
DIP and 28-pin 300 mil Plastic SOJ packages.

FUNCTIONAL BLOCK DIAGRAM

Ay —»] |t
ADDRESS 262,144-BIT
. DECODER MEMORY
ARRAY
A 15 —»f —=
4 4
/0o —1/03 %—D‘+ /0 CONTROL
1 P14
r 2895 drw 01
ES— conTROL
WE—  LOGIC
OE—™"]
The IDT logo Is a registered trademark of Integrated Device Technalogy, Inc.
COMMERCIAL TEMPERATURE RANGE SEPTEMBER 1992
©1992 Integrated Device Technology, Inc. 73 ?SCJ 082/2



IDT61B298SA

BiCMOS STATIC RAM 256K (64K x 4-BIT) COMMERCIAL TEMPERATURE RANGE
PIN CONFIGURATION ABSOLUTE MAXIMUM RATINGS!"
Symbol Rating Com’l. Unit
J > - -
NC O 4 28 A vce VTeRM®@ | Terminal Voltage with -0510 +7.0 v
Ao E 2 27 g A5 Respect to GND
A1 3 26 A4 -
TA Operating Temperature Oto +70 °C
A2 4 25 0 A1 peraing “emp ot
Az s 24 [1 A2 TBlAS Temperature Under Bias -551to0 +125 °C
ﬁzg s S028-5 2123 % ﬁ:; TsTa Storage Temperature -55t0 +125 °C
Ao 8 pP28-2 »1 B NC PT Power Dissipation 1.25 w
Arg o 20 1 NC lout DC Output Current 50 mA
As O 10 19 B 103
Ao [ 11 18 [ /02 NOTES: ‘ 2895 tbl 02
Ts O n 1. Stresses greater than those listed under ABSOLUTE MAXIMUM
—_— 12 17 17101 RATINGS may cause permanent damage to the device. This is a stress
OEQ 13 16 J 100 rating only and functional operation of the device at these or any other
GND [] 14 15 1 WE conditions above those indicated in the operational sections of this
specification is not implied. Exposure to absolute maximum rating
2895 drw 02 conditions for extended periods may affect reliability.
DIP/SOJ 2. VTERM must not exceed Vce + 0.5V.
TOP VIEW
TRUTH TABLE('? CAPACITANCE
CS | OE | WE o Function (TA = +25°C, f = 1.0MHz, SOJ package)
L L H |DATAouT | Read Data Symbol Parameter') | Conditions | Max. | Unit
L X L | DATAIN | Write Data CIN Input Capacitance | VIN=3dV | 6 pF
L H H High-Z | Outputs Disabled Cvo I/OQ Capacitance | Vourt = 3dV 7 pF
H X X High-Z | Deselected - Standby (IsB) NOTE: 2895 161 03
vho® | X X High-Z Deselected - Standby (Iss1) 1. Ilc-':; ﬁ;?;zther is guaranteed by device characterization, but not prod-

NOTES: 2895 bl 01
1. H=Vi, L=V, x =Don't care.

2. Vie=0.2V, VHe = Vec -0.2V.

3. Other inputs 2VHc or <VLc.

RECOMMENDED DC OPERATING

CONDITIONS
Symbol | Parameter Min. | Typ.| Max. | Unit
Vce Supply Voltage 4.5 5.0 55 \
GND Supply Voltage 0 0 0 \
VIH Input High Voltage| 2.2 — |Veet0.5] V
ViL Input Low Voltage | ~0.5("] — 0.8 \Y
NOTE: 2895 tbl 04

1. ViL(min.) = ~1.5V for pulse width less than 10ns, once per cycle.

DC ELECTRICAL CHARACTERISTICS
Vce = 5.0V +10%

IDT61B298SA
Symbol Parameter Test Condition Min. Max. Unit
JILi] Input Leakage Current Vee = Max., VIN = GND to Vec — 5 A
jlLo| Output Leakage Current Vee = Max., CS = ViH, VouT = GND to Vce — 5 pA
VoL Output Low Voltage loL = 8mA, Vcc = Min. — 0.4 \
VoH Output High Voltage IoH .= -4mA, Vcc = Min. 2.4 — \

2895 tbl 05
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IDT61B298SA
BiCMOS STATIC RAM 256K (64K x 4-BIT)

COMMERCIAL TEMPERATURE RANGE

DC ELECTRICAL CHARACTERISTICS("
(Vee = 5.0V + 10%, VLc = 0.2V, VHC = Vce-0.2V)

1. All values are maximum guaranteed values.

61B298SA10 | 61B298SA12 | 61B298SA15
Symbol Parameter Com’l.| Mil. {Com’l] Mil. { Com’l.{ Mil. | Unit

lcc Dynamic Operating Current 170 — 160 — 150 — | mA
CS < VI, Outputs Open, Ve = Max., f = fuax®

IsB Standby Power Supply Current (TTL Level) 45 — 40 — 35 — | mA
TS = Vi, Outputs Open, Vce = Max., f = fuax®@

IsB1 Standby Power Supply Current (CMOS Level) 35 — 35 — 35 — | mA
TS 2 VHc, Outputs Open, Vcc = Max., f = 0@
VINS VLC or VIN 2 VHC

NOTES: 2895 tbl 06

2. fmax = 1/trc (all address inputs are cycling at fuax); f = 0 means no address input lines are changing.

AC TEST CONDITIONS
Input Pulse Levels GND to 3.0V
Input Rise/Fall Times 3ns
Input Timing Reference Levels 1.5V
Output Reference Levels 1.5V
AC Test Load See Figures 1,2, and 3

2895 tbl 07

1.5V

2895 drw 03

Figure 1. AC Test Load

ATAA 5 ——
{Typical, ns)
4

5V

480Q
DATAouT

5pF* 2550

2895 drw 04

*Including jig and scope capacitance.

Figure 2. AC Test Load
(for tcLz, toLz, tchz, tokz, tow, and twhz)

20 40 60 80

]
|

100 120 140 160 180 200
CAPACITANCE (pF)

2895 drw 09

Figure 3. Lumped Capacitive Load, typical Derating




IDT61B298SA
BiCMOS STATIC RAM 256K (64K x 4-BIT) COMMERCIAL TEMPERATURE RANGE

AC ELECTRICAL CHARACTERISTICS (vcc = 5.0V + 10%, Commercial Temperature Range)

61B298SA10 | 61B298SA12 | 61B298SA15
Symbol | Parameter Min. | Max. | Min. ] Max. | Min. T Max. |Unit
Read Cycle )
tRC Read Cycle Time ‘ 10 — 12 — 15 — ns
tAA Address Access Time — 10 — 12 — 15 ns
tACS Chip Select Access Time — 10 — 12 — 15 ns
torzt) Chip Select to Output in Low-Z 2 — 2 — 2 — | ns
torz(M Chip Deselect to Output in High-Z 0 5 0 6 0 7 ns
tOE Output Enable to Output Valid — 5 — 6 — 7 ns
toz(" Output Enable to Output in Low-Z 2 — 2 — 2 — ns
tonz(" Output Disable to Output in High-Z 0 4 0 4 0 5 ns
tOH Output Hold from Address Change 3 — 3 — 3 — ns
teul® Chip Select to Power Up Time 0 —_ 0 — 0 —_ ns
tep(" Chip Deselect to Power Down Time — 10 — 12 — 15 | ns
Write Cycle
twe Write Cycle Time 10 — 12 — 15 — ns
tAw Address Valid to End of Write 9 — 9 — 10 — ns
tcw Chip Select to End of Write 7 — 8 — 9 — ns
tAS Address Set-up Time 0 — 0 — 0 — ns
twp Write Pulse Width 7 — 8 — 9 — ns
tWR Write Recovery Time 0 — 0 e 0 — ns
oW Data Valid to End of Write 5 — 6 o 7 — ns
tDH Data Hold Time 0 — 0 — 0 — ns
tow(" Output Active from End of Write 2 — 2 — 2 — | ns
twHz(V | Write Enable to Output in High-Z 0 6 0 6 0 7 ns
NOTE: 289515108

1. This parameter is guaranteed with the AC Load (Figure 2) by device characterization, but is not production tested.
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IDT61B298SA .
BiCMOS STATIC RAM 256K (64K x 4-BIT) COMMERCIAL TEMPERATURE RANGE

TIMING WAVEFORM OF READ CYCLE NO. 1"

[ pon |

tRC
ADDRESS * )K

I - - tAA : o
% NNANANANNNCK /S S S

[——— tOE P

N |

= NN\l ® Ve
Cs _ N toLz 7 ///////
- tacs @ > ‘
-~ toz® ——— toHz (%)
le— tcHz (6)
DATAGUT HIGH IMPEDANCE ( Ay >_
» lea—tPU . |~a—— tPD
Veo SUPPLY G
CURRENT IsB ) 3 .
2895 drw 05
TIMING WAVEFORM OF READ CYCLE NO. 2(1%%
tRC -
ADDRESS )( . )(
- : |
1AA
toH -] v [~——— toH
DATAoUT PREVIOUS DATAoUT VALID DATAOUTVALID

2895 drw 10

NOTES:

. WE is HIGH for Read Cycle.

. Device is continuously selected, TS is LOW.

Address must be valid prior to or coincident with the later of CS transition LOW; otherwise taa is the limiting parameter.
OEis LOW.

. Transition is measured £200mV from steady state.

oprep
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IDT61B298SA
BiCMOS STATIC RAM 256K (64K x 4-BIT)

COMMERCIAL TEMPERATURE RANGE

TIMING WAVEFORM OF WRITE CYCLE NO.1 (WE CONTROLLED TIMING)(*235)

twe
ADDRESS X >(
- tAw
= Y7772
~— s wp® twR —=
WE \\ 7[
— twrz® —:l e oy [ tOHZ ©
DATAQUT @ | > HIGH IMPEDANCE "
F— tow 1DH
DATAN K_DATANVALD > —

TIMING WAVEFORM OF WRITE CYCLE NO.2 (CS CONTROLLED TIMING)('%5)

twe

ADDRESS ><

) &

taw

/

[—1AS —m~ ,’A

tcw

twR

AN

ST 777

DATAIN

|j¢—— tDW —je— {1DH —— ]

NOTES: __
1. WE or CS must be HIGH during all address transitions.
2. A write oceurs during the overlap of a LOW CS and a LOW WE.

DATAINVALID

D

2895drw 07

7

3. OEis continuously HIGH. If during a WE controlled write cycle OF is LOW, twp must be greater than or equal to twHz + tow to allow the I/O drivers to turn
off and data to be placed on the bus for the required tow. If OF is HIGH during a WE controlled write cycle, this requirement does not apply and the

minimum write pulse is as short as the specified twp.

[N 00

. Transition is measured +200mV from steady state.

ORDERING INFORMATION

IDT 61B298 SA XX XX X
Device Power Speed Package Process/
Type Temperature
Range

. During this peried, I/O pins are in the output state, and input signals must not be applied.
. If the CS LOW transition occurs simultaneously with or after the WE low transition, the outputs remain in a high-impedance state.

—i Blank

TP
Y

10

12
15

Commercial (0°C to +70°C)

300-mil Plastic DIP (P28-2)
300-mil Small Outline J-Bend (SO28-5)

Speed in nanoseconds

2895 drw 08
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CMOS STATIC RAM IDT71256S
256K (32K x 8-BIT) IDT71256L
lnteg,fated Device Technology, Inc.
FEATURES: DESCRIPTION:

High-speed address/chip select time

— Military: 25/30/35/45/55/70/85/100/120/150ns (max.)
— Commercial: 20/25/35/45ns (max.)

Low-power operation

Battery Backup operation — 2V data retention
Produced with advanced high-performance CMOS
technology

input and output directly TTL-compatible

Available in standard 28-pin (600 mil) CERDIP, 28-pin
(300 or 600 mil} plastic DIP, 28-pin (300 mil) ceramic
sidebraze DIP, 28-pin (330 mil) SOIC and (300 mil) SOJ,
28-pin CERPACK, 32-pin LCC or PLCC, 28-pin LCC
Military product compliant to MIL-STD-883, Class B
This function is listed as Standard Military Drawing
#5962-88552 (L-Power) and #5962-88662 (S-Power)

The IDT71256 is a 262,144-bit high-speed static RAM
organized as 32K x 8. It is fabricated using IDT's high-
perfarmance, high-reliability CMOS technology.

Address access times as fast as 20ns are available with
power consumption of only 350mW (typ.). The circuit also
offers a reduced power standby mode. When CS goes HIGH,
the circuit will automatically go to, and remain in, a low-power
standby mode as long as CS remains HIGH. Inthe full standby
mode, the low-power device consumes less than 15uW,
typically. This capability provides significant system level
power and cooling savings. The low-power (L) version also
offers a battery backup data retention capability where the
circuit typically consumes only 5uW when operating off a 2V
battery.

The IDT71256 is packaged in a 28-pin {330 mil) gull-wing
or 300 mil J-bend SOIC, a 28-pin 600 mil CERDIP, 28-pin (300
or 600 mil) plastic DIP, 28-pin (300 mil) ceramic sidebraze
DIP, 28-pin CERPACK, 32-pin LCC or PLCC, 28-pin LCC,
providing high board-level packing densities.

The IDT71256 military RAM 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.

FUNCTIONAL BLOCK DIAGRAM

Ao o N~
o Lo———] l—— VcC
. . -— GND
. ADDRESS . 246,144 BIT
. DECODER : MEMORY ARRAY
A4 °—L>::
— o 0 00 0 0 0
NS
/0o © .
° g INPUT e IO CONTROL
® [ ]
. CIRCUIT
07 o '\| ' AVZS AN
TS o— o
OFo CONTROL
_O_E CIRCUIT 2046 drw 01
WEO——mil g
The IDT logo Is a reg d of Integrated Device Technology. Inc.
MILITARY AND COMMERCIAL TEMPERATURE RANGES SEPTEMBER 1992
©1992 Integrated Device Technology, Inc. 7.4 DSC-1108/-

1



IDT71256 CMOS STATIC RAM 256K (32K x 8-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN CONFIGURATIONS PIN DESCRIPTIONS
\\J Name Description
As O 28 [1Vce P
A1z [ 2 27 [ WE Ao-A14 Addresses
A7 s 26 [1 A1z 1/00-1/07 Data Input/Output
As (4 C281 25[JAs — -
As s P281 24 A CS Chip Select
As[s P282 5[] Ay WE Write Enable
AsC]7 D281 »,oE
E28-1 OE Output Enable
A2 Os E28-2 21 ]&0
A1 s so28-3 20 |JCS GND Ground
Ao 10 S028-5 19 [1I/O7 Ve
C Pow!
/00 [ 11 18 [1I/0s il
1101 {12 17 [JV0s 2semlon
1102 013 16 1/0 4 TRUTH TABLE"
GND [ 14 15 1/03 — —
WE cs OE o] Function
2946 drw 02 .
. X H X High-Z} Standby (IsB)
DIP/SOJ/SOIC X VHC X High-Z| Standby (isB1)
TOP VIEW -
H L H High-Z |- Output Disabled
o~ LU H L DouT | Read Data
moEx 2 Zi98k 2 :
T L L X DIN Wiite Data
4 3 2 Li323130 NOTE: 2946 tol 02
As [1s ! 20 1] As 1. H=VH,L=Vi, X =Don't Care
As [1e 28 ['] Ao :
A4 |17 27 [] A1q (1)
nsfls  usmet  mLINC ABSOLUTE MAXIMUM RATINGS
Az []e & 25 [JOE Symbol Rating Com’l. Mil. Unit
: L32-1 )
At Llo 24 L{ Ao VTERM | Terminal Voltage [ —0.5t0 +7.0| =0.5t0 +7.0| V
Ao [J11 23 [] CS -
: : . with Respect
NC [112 22 [[J1ro7
: : to GND
V0o [113 21 [J /06
14 15 16 17 18 19 20 Ta Operating Oto+70 - | -55to +125| °C
\Nninininininis D Temperature
T NN O YW
C0ZZQ Q9 zmsawn TB1AS Temperature -551t0 +125 —65t0 +135| °C
==0 Under Bias
' 32-Pin LCC/PLCC TsTG Storage -551t0 +125| -65t0 +150| °C
TOP VIEW Temperature
; PT Power Dissipation| 1.0 1.0 w
~
< lout DC Output 50 50 mA
] ju | Current
As 114 s 2 Lt Aig :‘og: han those listed under ABSOLUTE Miiaim
s 25 [ Ao . Stresses greater than those listed under ) M
As ;] : RATINGS may cause permanent damage to thedevice. This is a stress
A4 [18 24 [: Ag rating only and functional operation of the device at these or any other
As |17 23 [] A11 conditions above those indicated in the operational sections of this
A2 [18 L28-2 22 [[]OE specification is not implied. Exposure to absolute maximum rating con-
A1 []e 21 [[] Ato ditions for extended periods may affect reliability.
Ao [110 20 [1TS
/0o [:111 19 [} o7 CAPACITANCE (Ta = +25°C, f = 1.0MHz)
: s
Vo1 {112 18 L} VOs Symbol Parameter(" Conditions | Max.| Unit
Py
N0/ CiN Input Capacitance VIN =0V 11 pF
o~ D o T W0
Q 5 Qoo 2046 drw 04 Cout Output Capacitance Vout = 0V 11 | pF
NOTE: 2946 b1 04
1. This parameter is determined by device characterization, but is not
28-Pin LCC production tested.
TOP VIEW
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IDT71256 CMOS STATIC RAM 256K (32K x 8-BIT)

MILITARY AND COMMERCIAL TEMPERATURE RANGES

RECOMMENDED OPERATING RECOMMENDED DC OPERATING
TEMPERATURE AND SUPPLY VOLTAGE CONDITIONS
Grade Temperature GND Vee Symbol Parameter Min. | Typ. | Max. | Unit
Military -55°C to +125°C oV 5.0V +10% Vce Supply Voltage 45 | 50| 65| V
Commercial 0°C to +70°C ov 5.0V +10% GND Supply Voltage 0 e 0 M
2946 1105 VIH Input High Voltage 2.2 — 6.0 \
Vi Input Low Voltage | -05M| — | o8 | v
NOTE: 2946 101 06
1. ViL(min.) = 3.0V for pulse width less than 20ns, once per cycle.
DC ELECTRICAL CHARACTERISTICS(" 2)
(Vcc = 5.0V £10%, VLC = 0.2V, VHC = Vcce - 0.2V)
71256x20 71256x25 71256x30 71256x35
Symbol Parameter Powerj{Com’l. | Mil. |Com’l.| Mil. |Com’l.| Mil. | Com’l.| Mil. | Unit
lcc Dynamic Operating Current S 155 — 145 150 - 145 135 140 | mA
CS < ViL, Outputs Open
vee = Max., f = fuax® 135 | — | 115 } 130 | — | 125 | 105 | 120
lsB Standby Power Supply S 20 — 20 20 — 20 20 20 mA
Current (TTL Level)
CS =V, Ve = Max., L 3 — 3 3 — 3 3 3
Outputs Open, f = tuax®
IsB1 Full Standby Power Supply S 15 — 15 20 — 20 15 20 mA
Current (CMOS Level)
CS > VHe, Voe = Max., =0 L 04 _ 0.4 1.5 —_ 15 0.4 15
71256x45 71256x55 71256x70 71256x85 | 71256x100
Symbol Parameter Power| Com’L| Mil. [Com’l.| Mil. |Com’lL| MIl. | Com’l.| Mil. |Com'l] Mil. | Unit
icc Dynamic Operating Current S 130 } 135 e 135 _ 135 — 135 — 135 | mA
CS < Vi, Outputs Open
vee = Max., f = fmax® 100 (115 — [118 | — | 115 — [115| — | 115
IsB Standby Power Supply S 20 | 20 —_ 20 — 20 — 20 — 20 mA
Current (TTL Level)
CS 2 Vi, Vce = Max., L 3 3 —_ 3 -_ 3 — 3 — 3
Outputs Open, f = fuax®
sB1 Full Standby Power Supply S 15 {20 — |20 | — ] 20| — |20 — | 20 [ma
Current (CMOS Level)
CS 2 VHc, Vee = Max., f =0 L 04 |15 | — 1.5 — 15| — 1.6 | — 1.5
NOTES: 2946 1b107
1. All values are maximum guaranteed values.
2. An"X"in part numbers indicates power rating (S or L). .
3. fmax = 1/tRc, all address inputs cycling at fuax; f = 0 means no address pins are cycling.
4. Standby current mode not available at 20ns.
5. Also available: 120 and 150 ns military devices.
74 3



IDT71256 CMOS STATIC RAM 256K (32K x 8-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES

AC TEST CONDITIONS
Input Pulse Levels GND to 3.0V
Input Rise/Fall Times Sns
Input Timing Reference Levels 1.5V
Output Reference Levels 1.5V
AC Test Load See Figures 1 and 2
2946 tbl 08
5V 5V
480Q 4800
DATAouT DATAouT
255Q) 30pF* 2550 SpF*
2946 drw 05 2946 drw 06

Figure 2. AC Test Load

Figure 1. AC Test Load
(for tcLz, toLz, tchz, tonz, tow, twHz)

*Includes scope and jig capacitances

DC ELECTRICAL CHARACTERISTICS
Vee = 5.0V £ 10%

IDT71256S IDT71256L

Symbol Parameter Test Condition Min. | Typ. | Max. | Min. | Typ.| Max. | Unit

|iu] Input Leakage Current Vce = Max., MIL. —_ — 10 - —_ 5 HA
VIN = GND to Vce COML.| — _ 5 —_ — 2

JiLo| Qutput Leakage Current| Vcc = Max., CS = ViH, MIL. — —_ 10 _— _ 5 HA
Vout = GND to Vcc COML.| — —_ 5 — — 2

VoL Output Low Voltage loL = 8mA, Vcc = Min. —_ 0.4 —_ — 0.4 \
loL = 10mA, Vcc = Min. —_ — 0.5 — — 0.5

VOH Output High Voltage IoH = —<4mA, Vcc = Min. 24 —_ — 2.4 — — v

2946 tb1 09




IDT71256 CMOS STATIC RAM 256K (32K x 8-BIT)

MILITARY AND COMMERCIAL TEMPERATURE RANGES

DATA RETENTION CHARACTERISTICS OVER ALL TEMPERATURE RANGES
(L Version Only) VLc = 0.2V, VHC = Vcc - 0.2V

Typ. ™ Max.
Vee @ Vec @

Symbol Parameter Test Condition Min. 2.0v 3.0V 2.0V 3.0v Unit

VDR Vcce for Data Retention —_ 2.0 - — — — v

Iccor Data Retention Current MIL. — —_ — 500 800 pA

COM'L. — —_ —_ 120 200
tcoR Chip Deselect to Data CS 2> VHe 0 — — — — ns
Retention Time

tr® Operation Recovery Time trc® — — — — ns
NOTES: 2946 1l 10
1. Ta=+25°C.
2. trc = Read Cycle Time.
3. This parameter is guaranteed, but not tested.
LOW Vcc DATA RETENTION WAVEFORM

DATA
[*——RETENTION —*{
MODE
Vee a5V A 4sv
1CDR [— Vorz2V <« 1R
VDR
2946 drw 07
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IDT71256 CMOS STATIC RAM 256K (32K x 8-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES

AC ELECTRICAL CHARACTERISTICS (vVcc=5.0V +10%, All Temperature Ranges)

712565200 | 71256525 | 71256530 | 71256535 71256545
71256L201" | 71256L25 | 71256L30°) | 71256L35 71256L45

Symbol Parameter Min. , Max. | Min.| Max.| Min. | Max.| Min. | Max. | Min. | Max. [Unit
Read Cycle

tRC Read Cycle Time 20 -— 25 — 30 — 35 e 45 — | ns
tAA Address Access Time —_ 20 — | 25 — 30 - 35 — | 45 |ns
tacs Chip Select Access Time — 20 — | 25 — 30 - 35 — | 45 |ns
tcLz® | Chip Select to Output in Low-Z 5 — 5| — 5 — 5 — 5| — |ns
tcHz® | Chip Deselect to Output in High-Z — ] 10 — | n — | 15 — | 15 — ] 20 |ns
toE Output Enable to Output Valid e 10 — 11 —_ 13 — 15 — 20 |ns
torz® | Output Enable to Output in Low-Z 2 — 2 | — 2 — 2 — o] — |ns
toHz®® | Output Disable to Output in High-Z 2 8 2 | 10 2 12 2 15 — | 20 |ns
toH Output Hold from Address Change 5 — 5 — 5 — 5 —_ 5 — |ns
Write Cycle

twe Write Cycle Time 20 — 25 | — 30 — 35 — 45 | — |ns
tcw Chip Select to End-of-Write 15 — 20 — 25 — 30 — 40 — |ns
taw Address Valid to End-of-Write 15 — 20 | — 25 — 30 — 40 | — |ns
tAs Address Set-up Time 4] e 0 —_ 0 — 0 — 0 — | ns
twp Write Pulse Width 15 — 20 | — 25 — 30 —_ 35 — |ns
twR Write Recovery Time 0 — 0 — 0 — 0 — 0 — |ns
tow Data to Write Time Overlap LR — 13 — 14 e 15 e 20 — |ns
twHz?? | Write Enable to Qutput in High-Z — | 10 — | 11 — | 15| — | 15 — | 20 |[ns
tOH Data Hold from Write Time 0 — 0 — o] — [ —_ o] — |ns
tow®? | Output Active from End-of-Write 5 - 5| — 5 — 5 — 5| — |ns
NOTES: 2968 tbl 11

1. 0° to +70°C temperature range only.
2. This parameter guaranteed by device characterization, but is not production tested.
3. -55°to +125°C temperature range only.




1DT71256 CMOS STATIC RAM 256K (32K x 8-BIT)

MILITARY AND COMMERCIAL TEMPERATURE RANGES

AC ELECTRICAL CHARACTERISTICS (vcc=5.0V +10%, All Temperature Ranges)

71256855 71256570 71256585 | 7125651001
71256L55) | 71256L70(" 71256L85" | 71256L100"3

Symbol Parameter Min. I Max. Min. | Max. Min. I Max. Min. | Max. | Unit
Read Cycle
tRC Read Cycle Time 55 — 70 s 85 —_ 100 — ns
tAA Address Access Time — 55 — 70 — 85 — 100 ns
tACS Chip Select Access Time — 55 — 70 — 85 - 100 ns
tctz® | Chip Deselect to Output in Low-Z 5 — 5 — 5 — 5 — ns
tcHz® | Output Enable to Output in Low-Z —_— 25 — 30 — 35 — 40 ns
toE QOutput Enable to Output Valid — 25 — 30 — 35 — 40 ns
toiz® | Output Enable to Output in Low-Z 0 — o' | — 0 — 0 — ns
tonz® | Output Disable to Output in High-Z 0 25 0 30 — 35 — 40 ns
toH Output Hold from Address Change 5 —_ 5 — 5 e 5 — ns
Write Cycle
twe Wirite Cycle Time 55 —_ 70 —_ 85 — 100 — ns
tow Chip Select to End-of-Write 50 — 60 —_ 70 — 80 — ns
taw Address Valid to End-of-Write 50 — 60 —_ 70 —_— 80 — ns
tAs Address Set-up Time 0 — 0 — 0 — 0 — ns
twp Write Pulse Width 40 — 45 — 50 — 55 — ns
tWR Write Recovery Time 0 — 0 — 0 —_ 0 — ns
tow Data to Write Time Overlap 25 — 30 - 35 —_ 40 — ns
tDH Data Hold from Write Time (WE) 0 — 0 — 0 — 0 — ns
twrz® | Write Enable to Output in High-Z — 25 — 30 — 35 —_ 40 ns
tow® | Output Active from End-of-Write 5 — 5 — 5 — 5 — ns
NOTES: 2968 1bl 11
1. -55°C to +125°C temperature range only.
2. This parameter guaranteed by device characterization, but is not production tested.
3. Also available: 120 and 150 ns military devices.
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IDT71256 CMOS STATIC RAM 256K (32K x 8-BIT)

MILITARY AND COMMERCIAL TEMPERATURE RANGES

TIMING WAVEFORM OF READ CYCLE NO. 11"

ADDRESS >

]

DATAoUT

TIMING WAVEFORM OF READ CYCLE NO. 2(1: %4

tRC
/
N_
tAA toH —»
10E
torz ® - touz @
-
tACs
roLz | tcnz ©) —>

2946 drw 08

tRC

ADDRESS _}{

tAA

DATAouT

TIMING WAVEFORM OF READ CYCLE NO. 3(":% 4

s N
S, K

toH

2946 drw 09

tacs
tcLz 8

DATAoUT

NOTES:
1. WE is HIGH for read cycle. -
. Device is continuously selected, CS = ViL.

OE = VL.

LR AN

. Transition is measured +200mV from steady state.

. Address valid prior to or coincident with CS transition LOW.

tcHz (5)

2968 drw 10
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IDT71256 CMOS STATIC RAM 256K (32K x 8-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES

TIMING WAVEFORM OF WRITE CYCLE NO. 1 (WE CONTROLLED TIMING)("%357)

i twe
ADDRESS )( )(
tonz & —»
Ok N
- taw -
Cs N /,
[e— tas —st= —twp @ - twR —]
WE yd
twhz & —] . tow ,
pATAoT  —( @ @ —
Co tow | 1DOH —
DATAIN
2046 drw 11
TIMING WAVEFORM OF WRITE CYCLE NO. 2 (CS CONTROLLED TIMING)("> %39
twe
ADDRESS )( )(
taw
le— tas i tow (7 WR |
WE \ ‘ /
[e— tbw - tDH2 -
DATAIN : )
2946 drw 12
NOTES:
1. WE or CS must be HIGH during all address transitions.
2. Awrite occurs during the overlap of a LOW CS and a LOW WE.
3. twR is measured from the earlier of CS or WE going HIGH to the end of the write cycle.
4. During this period, /0 pins are in the output state so that the input signals must not be applied.
5. Ifthe CS LOW transition occurs simultaneously with or after the WE LOW transition, the outputs remain in a high-impedance state.
6. Transition is measured £200mV from steady state.
7. ItOE is LOW during a WE controlled write cycle, the write pulse width must be the larger of twp or (twHz + tow) to allow the /0O drivers to turn off and data

to be placed on the bus for the required tow. If OE is HIGH duringa \ WE controlled write cycle, this requirement does not apply and the write pulse can
be as short as the spectified twp. For a CS controlled write cycle, OE may be LOW with no degradation to tcw.

7.4 9



IDT71256 CMOS STATIC RAM 256K (32K x 8-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES

ORDERING INFORMATION

IDT 71256 X XXX XX X
Device Power Speed  Package Process/
Type Temperature
Range

I -| Blank  Commercial (0°C to +70°C)

B Military (-55°C to +125°C)
Compliant to MIL-STD-883, Class B
TC 300 mil SIDEBRAZE DIP (C28-1)
TP 300 mil Plastic DIP (P28-2)
Y 300 mil SOJ (S028-5)
PE 330 mil SOIC (S028-3)
P 600 mil Plastic DIP (P28-1)
D 600 mil CERDIP (D28-1)
J Plastic Leaded Chip Carrier (J32-1)
L28 Leadless Chip Carrier (28-pin) (L28-2)
L32 Leadless Chip Carrier (32-pin) (L32-1)
XE Cerpack F11 (E28-2)
E Cerpack F11A (E28-1)
N\

20 Commercial Only
25
30 Military Only
35
45 -
?g m:::}:z 82:§ "Speed in Nanoseconds
85 Military Only
100 Military Only
120 Military Only
150 Military Only

S Standard Power
L Low Power 2946 drw 13




4 . CMOS STATIC RAM PRELIMINARY
% dt 256K (32K x 8-BIT) IDT71256SA
Integrated De:/lce Technology, Inc.
FEATURES: DESCRIPTION:

32K x 8 advanced high-speed CMOS static RAM
Equal access and cycle times

— Military: 17/20ns

— Commercial: 15/17ns

One Chip Select plus one Output Enable pin
Bidirectional data inputs and outputs directly
TTL-compatible

Low power consumption via chip deselect

Military product compliant to MIL-STD-883, Class B
Available in 28-pin Sidebraze DIP, Plastic DIP, Plastic
S0J, and 32-pin LCC packages

.

.

The ID71256SA is a 262,144-bit high-speed Static RAM
organized as 32K x 8. |t is fabricated using IDT's high-
perfomance, high-reliability CMOS technology. This state-of-
the-art technology, combined with innovative circuit design
techniques, provides a cost-effective solution for high-speed
memory needs.

The IDT71256SA has an output enable pin which operates
as fast as 7ns, with address access times as fastas 15ns. All
bidirectional inputs and outputs of the IDT71256SA are TTL-
compatible and operation is from a single 5V supply. Fully
static asynchronous circuitry is used, requiring no clocks or
refresh for operation.

The IDT71256SA is packaged in 28-pin 300 mil Sidebraze
DIP, 28-pin 300 mil Plastic DIP, 28-pin 300 mil Plastic SOJ,
and 32-pin Leadless Chip Carrier packages.

FUNCTIONAL BLOCK DIAGRAM

Ao
A1
A2
A3
A4 ——p]
As
As
A7
Ag —»
Ag ——»
A10 ———»]
A1l ——i
A1z ——»{
A13 ——]
A14 ——f

ADDRESS

—]

DECODER

botbibbebbiby

262,144-BIT
MEMORY
ARRAY

RN

V0o — 10754

/0 CONTROL

IRy

Be

CS™" CONTROL
WE— LoGIC
OE—*1

The IDT logo is a registered trademark of Integrated Device Technology, Inc.

2948 drw 01

MILITARY AND COMMERCIAL TEMPERATURE RANGES
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IDT71256SA

CMOS STATIC RAM 256K (32K x 8-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES
PIN CONFIGURATION ABSOLUTE MAXIMUM RATINGS!"
. Symbol Rating Com’l. Mil. Unit
U vTeRM®@ | Terminal Voltage | ~0.5t0 +7.0 | ~0.5t0 +7.0] V
A1 1 28 [J Vee with Respect
Ai2[] 2 27 [1 WE to GND
A7 3 -
Ae E . 22 gf‘\ga TA Operating 010+70 |-55t0+125| °C
AsO s 24 B Ao Temperature
Aa[]s (pg.q 28[d A1 TsiAS Temperature -551t0 +125 [ -651t0 +135| °C
Az 7 soos5 223 0OE Under Bias
Az2[] 8 P2s2 21[]Aw TsTG Storage -55t0 +125| —6510 +150 °C
A1 9 L3211 20[]CS Temperature
Ao [J 10 19 107 PT Power 125 125, | W
:/g OE n 18 % :/85 i Dissipation :
/O 1L} 12 17 /O s
1020 18 161104 lour gfrg‘rﬁp“‘ 50 50 mA
GND [] 14 15 [J1/03
NOTES: 2948 tbl 02
2948 drw 02 1. Stresses greater than those listed under ABSOLUTE MAXIMUM
RATINGS may cause permanent damage to the device. This is a stress
DIP/SOJ rating only and functional operation of the device at these or any other
TOP VIEW 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.
2. VTERM must not exceed Vcc + 0.5V.

TRUTH TABLE(? CAPACITANCE
cs | oE | WE 1o Function (TA=+25°C, f = 1.0MHz, SOJ package}
L L H |DATAouT | Read Data Symbol Parameter) | Conditions | Max.| Unit
L X L DATAIN | Write Data CIN Input Capacitance | VIN=3dV 5 pF
L H H High-Z | Outputs Disabled Cio I/O Capacitance VouT = 3dV 7 pF
ih. _ NOTE: 2948 tbl 03
H X X Hfgh Z_| Deselected — Standby (Iss) 1. This parameter is guaranteed by device characterization, but not prod-
Ve X X High-Z | Deselected — Standby (lsa1) uction tested.
NOTES: 2948 tbl 01
1. H=Vmi,L=Vi, x=Don't care.
2. VLc=0.2V, Vie = Voo -0.2V. RECOMMENDED DC OPERATING
3. Other inputs 2VHc or <VLc. CONDITIONS
Symbol | Parameter Min. | Typ. | Max. | Unit
vce Supply Voltage 45 5.0 55 \
GND Supply Voltage 0 0 0 \
ViH Input High Voltage 2.2 — {Vee+0.5] V
ViL Input Low Voltage | 0.5 — 0.8 v
NOTE: 2948 bl 04

1. ViL (min.) = —1.5V for pulse width less than 10ns, once per cycle.

DC ELECTRICAL CHARACTERISTICS
Vee = 5.0V +10%

IDT71256SA
Symbol Parameter Test Condition Min. Max. Unit
(1] Input Leakage Current Vce = Max., VIN = GND to Vce — 5 HA
jiLo| Output Leakage Current Vee = Max., CS = Vi, VouT = GND to Vce — "5 pA
VoL Output Low Voltage loL = 8mA, Vcc = Min. — 0.4 \'
VoH Output High Voltage loH =—4mA. Vcc = Min. 24 S — \

2948 tbl 05
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IDT71256SA
CMOS STATIC RAM 256K (32K x 8-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES

DC ELECTRICAL CHARACTERISTICS(")
(Vce = 5.0V £ 10%, VLC = 0.2V, VHC = Vce—0.2V)

71256SA15 71256SA17 | 71256SA20
Symbol Parameter Com’l.| Mil. {Com’l{ Mil. {Com’l.{ Mil. | Unit
lcc Dynamic Operating Current 150 — 145 160 — 150 | mA
TS < Vi, Outputs Open, Voc = Max., f = fuax®
IsB Standby Power Supply Current (TTL Level) 45 —_ 40 50 — 45 [ mA
TS > ViH, Outputs Open, Vcc = Max., f = fmax®
IsB1 Standby Power Supply Current (CMOS Level) 20 — 20 30 — 30 | mA
CS > VHc, Outputs Open, Vcc = Max., f = 0@
VINS VLG or VIN2 VHC

NOTES: . 2948 tbl 06
1. All values are maximum guaranteed values.
2. fuax = 1/trc (all address inputs are cycling at fMax); f = 0 means no address input lines are changing .

AC TEST CONDITIONS
Input Pulse Levels GND to 3.0V
Input Rise/Fall Times 3ns
Input Timing Reference Levels 1.5V
Qutput Reference Levels 1.5V
AC Test Load See Figures 1 and 2
2948 tbl 07
5V . 5V
480Q ' 480Q
DATAouT DATAouT
30pF 255Q 5pF* 255Q
2948 diw 03 2948 drw 04
*Including jig and scope capacitance.
Figure 1. AC Test Load Figure 2. AC Test Load

(for tcLz, toLz, tcHz, toHz, tow, and twhz)

7.5 3



IDT71256SA
CMOS STATIC RAM 256K (32K x 8-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES

AC ELECTRICAL CHARACTERISTICS (Vcc=5.0V +10%, All Temperature Ranges)

71256SA15W | 71256SA17 | 71256SA201)

Symbol | Parameter Min. | Max. | Min. | Max. [ Min. | Max. | Unit
Read Cycle

tRC Read Cycle Time 15 — 17 — 20 — ns
tAA Address Access Time e 15 e 17 — 20 ns
tACS Chip Select Access Time — 15 — 17 - 20 ns
to z® Chip Select to Output in Low-Z 4 — 4 e 4 — ns
tcHz®) Chip Deselect to Output in High-Z 0 7 0 8 0 8 ns
tOE Output Enable to Output Valid — 7 — 8 — 8 ns
toLz® Output Enable to Output in Low-Z 0 — 0 — 0 — | ns
tonz® Output Disable to Output in High-Z 0 6 0 7 0 8 ns
toH Output Hold from Address Change 4 — 4 — 4 — ns
tpul® Chip Select to Power Up Time 0 — 0 — 0 — ns
tpp®® Chip Deselect to Power Down Time — 15 — 17 — 20 ns
Write Cycle

twe Write Cycle Time 15 —_ 17 —_ 20 — ns
taw Address Valid to End of Write 10 — 11 — 12 — ns
tcw Chip Select to End of Write 10 C— 11 — 12 — ns
tAs Address Set-up Time 0 — 0 — 0 — ns
twp Write Pulse Width 10 — 11 — 12 — ns
WR Write Recovery Time 0 — 0 — 0 — ns
1DW Data Valid to End of Write 7 — 8 — 8 — ns
tDH Data Hold Time 0 — 0 — 0 — ns
tow® Output Active from End of Write 4 — 4 —_ 4 — | ns
twhz® Write Enable to Output in High-Z 0 6 0 7 0 8 ns

NOTES: 29481b1 08

1. 0 to +70°C temperature range only.

2. -55° to +125°C temperature range only.
3. This parameter is guaranteed with the AC Load (Flgure 2) by device characterization, but is not production tested.




IDT71256SA
CMOS STATIC RAM 256K (32K x 8-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES

TIMING WAVEFORM OF READ CYCLE NoO. 1

|-

. tRC |
ADDRESS )ff )'(

tAA >

ENNNNNNNTE® 1T/

[———— tOF ——»

NN\ 2 s AN S S
CSZ'{ / 7( tacs @ - X( \\ \ \ \ \ \

(5)
toLz (5) - L— ton.g —_—]
HIGH IMPEDANCE fonz 9
DATAoUT K DATAour VALID >——

. [e—— tpy —> tPD |
Vce SUPPLY lcc
CURRENT | ,

2948 drw 05

TIMING WAVEFORM OF READ CYCLE NO. 2(124)

tRC
ADDRESS X X
|
taA
toH -] ~——— toH
DATAouT PREVIOUS DATAouT VALID DATAoUT VALID
2948 drw 10

NOTES:
1. WE is HIGH for Read Cycle.
2. Device is continuously selected, CS is LOW. o
3. Address must be valid prior to or coincident with the later of CS transition LOW; otherwise taa is the limiting parameter.
4. OEis LOW.
5. Transition is measured £200mV from steady state.
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IDT71256SA .
CMOS STATIC RAM 256K (32K x 8-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES

TIMING WAVEFORM OF WRITE CYCLE NO.1 (WE CONTROLLED TIMING)("-235)

twe
ADDRESS >( ><
- taw .
CS 7( 7 7 7 P
- tAs twp(®) |ty —=
WE X\ 7(
fe— twiz® —j e 10w ©— *— tcHz ©
DATAouT (4 HIGH IMPEDANCE @
F— tow 10H
DATAIN [\ DATAINVALID
2948 drw 06

TIMING WAVEFORM OF WRITE CYCLE NO.2 (CS CONTROLLED TIMING)(":3

twe -
ADDRESS X X
taw -
TS A
Sy — tow LU

LENANANAN L/

|—— tDW —— > f¢——— {1DH —— ]

DATAN DATAIN VALID ),

2948 drw 07

NOTES:

1. WE or CS must be HIGH during all address transitions.

2. A write occurs during the overlap of a LOW CS and a LOW WE.

3. OEis continuously HIGH. If during a WE controlled write cycle OE is LOW, twp must be greater than or equal to twHz + tow to allow the I/ drivers to turn
off and data to be placed on the bus for the required tow. It OE is HIGH during a WE controlled write cycle, this requirement does not apply and the
minimum write pulse is as short as the specified twp.

During this period, I/0 pins are in the output state, and input signals must not be applied.

If the CS LOW transition occurs simultaneously with or after the WE LOW transition, the outputs remain in a high-impedance state.

Transition is measured +200mV from steady state.

o m s
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IDT71256SA
CMOS STATIC RAM 256K (32K x 8-BIT)

MILITARY AND COMMERCIAL TEMPERATURE RANGES

ORDERING INFORMATION

IDT 71256 SA XX XX X
Device Power  Speed  Package Process/
Type Temperature
Range

L

Blank

TC
Ui

L32

15
17
20

Commercial (0°C to +70°C)

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

300-mil Sidebraze DIP (C28-1)
300-mil Plastic DIP (P28-2)

300-mil SOJ {SO28-5)

32-pin Leadless Chip Carrier (L32-1)

Commercial Only

Military Only Speed in Nanoseconds

2948 drw 08
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BiCMOS STATIC RAM IDT71B256

i 256K (32K x 8-BIT)
<

Integrated Device Technology, Inc.
FEATURES: DESCRIPTION:
+ 32K x 8 BiCMOS Static RAM The IDT71B256 is a 262,144-bit high-speed static RAM
+ High-speed address /chip select time organized as 32Kx8. It is fabricated using IDT's high-

— Military: 20ns perfomance high-reliability BICEMOS technology. This state-

— Commercial: 12/15/20ns of-the-art technology, combined with innovative circuit design
+ One Chip Select plus one Output Enable pin techniques, provides a cost-effective solution for high-speed
+ Single 5V (+10%) power supply memory needs.
+ Input and output directly TTL-compatible Address access times as fast as 12ns are available. All

Available in 28-pin sidebraze ceramic, 300 mil DIP; 300 inputs and outputs of the IDT71B256 are TTL-compatible and
mil plastic DIP and 28-pin, 300 mil plastic SOJ packages  operationisfromasingle 5V supply. Fully staticasynchronous
circuitry is used, requiring no clocks or refreshing for opera-
tion.
The IDT71B256 is packaged in a 28-pin, 300-mil side-
braze 28-pin, 300 mil plastic DIP and 28-pin, 300-mil SOJ
packages.

FUNCTIONAL BLOCK DIAGRAM

Ao —»]
A1 ——>
L |
Az ——p
As ]
As ——p

>
@
oIMmooOmo

Y Y 9 Y Y P YYYYYYVY Y

/0 CONTROL

v vy

/Oy~ /04 744

CS —»|
WE—»
OE 2962 drw 01
The iDT logo 1s a reg of I d Device Technology, Inc.
MILITARY AND COMMERCIAL TEMPERATURE RANGES SEPTEMBER 1992

©1992 Integrated Device Technology, Inc. 7.6 DSC-1073/3
1



FEATURES:

32K x 8 advanced high-speed BiCMOS static RAM

Equal'access and cycle times
.— Commercial: 10/12/15ns

packages

One Chip Select plus one Output Enable pin

Bidirectional inputs and outputs directly TTL-compatible
Low power consumption via chip deselect
Available in 28-pin 300 mil plastic DIP and plastic SOJ

N BiCMOS STATIC RAM PRELIMINARY
e R 256K (32K x 8-BIT) IDT71B2565A
Integrated Device Technology, Inc.
DESCRIPTION:

The IDT71B256SA is a 262,144-bit high-speed static RAM
organized as 32K x 8. It is fabricated using IDT's high-
perfomance, high-reliability BICMOS technology. This state-
of-the-art technology, combined with innovative circuit design
techniques, provides a cost-effective solution for high-speed
memory needs.

The IDT71B256SA has an output enable pin which oper-
atesasfastas 5ns, withaddress accesstimesasfastas 10ns.
Allinputs and outputs of the IDT71B256SA are TTL-compat-
ible and operation is from a single 5V supply. Fully static
asynchronous circuitry is used, requiring no clocks or refresh
for operation.

The IDT71B256SA is packaged in 28-pin 300 mil plastic
DIP and 28-pin 300-mil SOJ packages.

FUNCTIONAL BLOCK DIAGRAM

V0o - 1107-84

Ao —»
Al —»
A2 —ni
A3 —»
A4 —»
As —»
As —»
A7 —
As —»
Ag —»
A10 —»=
A1l —]
A12 —
A1z —»
A14 —

ADDRESS DECODER

Pivbybeobbibors

262,144-BIT
MEMORY
ARRAY

RN

I/0 CONTROL

Piidtieg

Be

CS™ coNTROL
WE— LOGIC
OE—™

The IDT logo is a regi ds kof I d Device Technolegy, Inc.

2894 drw 00

COMMERCIAL TEMPERATURE RANGE

SEPTEMBER 1992

©1992 Integrated Device Technology, Inc.
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IDT71B256SA
BiCMOS STATIC RAM 256K (32K x 8-BIT)

COMMERCIAL TEMPERATURE RANGE

PIN CONFIGURATION

ABSOLUTE MAXIMUM RATINGS("

\UJ Symbol Rating Com’l. Unit
A O 1 28 [1 Vee V1eERM@| Terminal Voltage with Respect | -0.5t0 +7.0] V
Az [ 2 27 [ WE to GND
s 26 [ A13
2; o 4 25 1 As TA Operating Temperature 0to +70 °C
As O] 5 24 [ Ag TaiAs Temperature Under Bias -55t0 +125| °C
A+ [} s go285 283 A TSTG Storage Temperature -55t0 +125| °C
7 0 2 —
22 E o p2s-2 ; g 21E0 PT Power Dissipation 1.25 w
A O o 20 (1 CS lout DC Output Current 50 mA
Ao [] 10 19 3 vor NOTES: 2804 161 02
/0o O 11 18 [ 1/Os 1. Stresses greater than those listed under ABSOLUTE MAXIMUM
1101 [ 12 17 |1 1/Os RATINGS may cause permanent damage to the device. This is a stress
/02 O 13 16 [1] /04 rating only and functional operation of the device at these or any other
GND O 14 s 0 o conditions above those indicated in the operational sections of this
3 specification is not implied. Exposure to absolute maximum rating
2854 drw 02 conditions for extended periods may affect reliability.
DIP/SOJ 2. VTeERM must not exceed Vcc + 0.5V.
TOP VIEW
TRUTH TABLE(2 CAPACITANCE
cs | o | wE Vo Function (TA = +25°C, f = 1.0MHz, SOJ package)
L L H | DATAoUT| Read Data Symbol |  Parameter() Conditions | Max. | Unit
L X L DATAN | Write Data CiN Input Capacitance VIN = 3dV 6 pF
L H H High-Z Output Disabled Cio /O Capacitance Voutr=3dV| 7 pF
H X X | High-Z | Deselected - Standby (Iss) | NOTE: ) ) o 2694 10103
1. This parameter is guaranteed by device characterization, but not prod-
Vic® | X X High-Z Deselected - Standby (lse1) uction tested.
NOTES: 2894 tbl 01

1. H=VmH, L=V, x=Don't care.
2. Vic=0.2V, VHe = Ve -0.2V.
3. Other inputs 2VHc or <VLc.

RECOMMENDED DC OPERATING

CONDITIONS
Symbol | Parameter Min. { Typ.| Max. | Unit
Vee Supply Voltage 45 50 55 Vv
GND Supply Voltage 0 0 0 \
ViH Input High Voltage 2.2 — |Vec+0.5{ V
ViL Input Low Voltage | -0.51"| — 0.8 \
NOTE: 2894 tbl 04
1. Vi (min.) = —1.5V for pulse width less than 10ns, once per cycle.
DC ELECTRICAL CHARACTERISTICS
Vce =5.0V+10%
IDT71B256SA
Symbol Parameter Test Condition Min. Max. Unit
|l Input Leakage Current Vce = Max., VIN = GND to Vce — 5 pA
[[¥e]] Output Leakage Current Vcce = Max., CS = VIH, VouT = GND to Vcc — 5 pA
Vou Output Low Voltage loL = 8mA, Vcc = Min. — 0.4 v
VOH Output High Voltage IoH =-4mA, Vce = Min. 24 — 1
2894 tbl 05
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IDT71B256SA

BiCMOS STATIC RAM 256K (32K x 8-BIT)

COMMERCIAL TEMPERATURE RANGE

DC ELECTRICAL CHARACTERISTICS™"
(VCC = 5.0V + 10%, VLC = 0.2V, VHC = Vcc—0.2V )

Symbol Parameter 71B256SA10 71B256SA12 71B256SA15 | Unit
lec Dynamic Operating Current 180 170 160 mA
TS < ViL, Outputs Open, Vce = Max., f = fmax®@
IsB Standby Power Supply Current (TTL Level) 45 40 35 mA
TS > ViH, Outputs Open, Ve = Max., f = fmax®
IsB1 Standby Power Supply Current (CMOS Level) 35 35 35 mA
CS 2 VHc, Outputs Open, Vcc = Max., f = 0@
VINS VLC or VIN 2 VHG
NOTES: 2894 tb1 06
1. All values are maximum guaranteed values.
2. fuax = 1/trc (all address inputs are cycling at fMax); f = 0 means no address lines are changing.
AC TEST CONDITIONS
Input Pulse Levels GND to 3.0V
Input Rise/Fall Times 3ns
Input Timing Reference Levels 1.5V
Output Reference Levels 1.5V
AC Test Load See Figures 1, 2, and 3
2894 tbl 07
5V
480Q
DATAouT
SpF* 2550
15V — 2894 drw 04
*Including jig and scope capacitance.
2894 drw 03
Figure 2, AC Test Load
Figure 1. AC Test Load (for tcLz, tovz, tchz, tonz, tow, and twhz)
R .
T
6 —f—
ATAA 5 14—
(Typical, ns)
44—
sl
e
1 e
& ! I T 1
1] L ]
40 60 80 100 120 140 160 180 200
CAPACITANCE (pF) 2694 dw 09
Figure 3. Lumped Capacitive Load, typical Derating
7.7 3



IDT71B256SA
BiCMOS STATIC RAM 256K (32K x 8-BIT) COMMERCIAL TEMPERATURE RANGE

AC ELECTRICAL CHARACTERISTICS (vcc=5.0V £ 10%)

71B256SA10 71B256SA12 | 71B256SA15

Symbol | Parameter Min. l Max. | Min. | Max. | Min. Max. | Unit
Read Cycle

tRC Read Cycle Time . 10 — 12 — 15 — ns
tAA - Address-Access Time —_ 10 — 12 —_ 15 ns
tACS CS Access Time — 10 — 12 — 15 ns
terz(M TS to Output in Low-Z 2 — 2 — 2 — | ns
terz(M TS to Output in High-Z 0 5 0 6 0 7 ns
tOE OE to Output Valid — 5 — 6 — 7 ns
toLz™M OE to Output in Low-Z 2 — 2 — 2 — ns
tonzV | OFE to Output in High-Z 0 4 0 4 0 5 | ns
toH Output Hold from Address Change 3 — 3 - 3 — ns
teu(? Chip Select to Power Up Time 0’ — 0 — 0 — | ns
tep(? Chip Deselect to Power Down Time — 10 — 12 — 15 | ns
Write Cycle

twe Wiite Cycle Time 10 — 12 — 15 — ns
tAaw Address Valid to End of Write 9 — 9 —_ 10 — ns
tcw CSto End of Write 7 — 8 — 9 — ns
tAS Address Set-up Time 0 — 0 — 0 — ns
twp Write Pulse Width 7 — 8 — 9 — ns
tWR Write Recovery Time 0 —_ 0 — 0 — ns
tow Data Valid to End of Write 5 —_ 6 —_ 7 — ns
tDH Data Hold Time 0 — 0 — 0 — ns
tow(") Output Active from End of Write 2 — 2 - 2 - ns
twhz(" WE to Output in High-Z 0 6 0 6 0 7 ns

NOTE: . 2894 1bl 08
1. This parameter is guaranteed with the AC Load (Figure 2) by device characterization, but is not production tested. .




IDT71B256SA
BiCMOS STATIC RAM 256K (32K x 8-BIT) COMMERCIAL TEMPERATURE RANGE

TIMING WAVEFORM OF READ CYCLE NO. 1("

[ |

tRC
ADDRESS )E )I(

| tAA
ENNNNNNNY r /S S S

[————— {OF — >

N

— W | ® Ve
CS R N toLz 7 // / / / / /
- tacs @ > )
torz® —— la——— toHz(® ————=]
|t tcHZ () —0— ]
DATAoUT HIGH IMPEDANCE ( DATAOUT VALID ‘ >—
le— tPU tPD
Voe SUPPLY IeC
CURRENT IsB
2894 drw 05
TIMING WAVEFORM OF READ CYCLE NO. 2124
tRC
ADDRESS X X
tAA |
toH -] [<*—— tOH
DATAouT PREVIOUS DATAoUT VALID DATAoUT VALID

2894 drw 10

NOTES:

. WE is HIGH for Read Cycle.

. Device is continuously selected, CS is LOW.

. Address must be valid prior to or coincident with the later of CS transition LOW; otherwise taa is the limiting parameter.
. OEis LOW.

. Transition is measured +200mV from steady state.

O WN =
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IDT71B256SA -
BiCMOS STATIC RAM 256K (32K x 8-BIT) COMMERCIAL TEMPERATURE RANGE

TIMING WAVEFORM OF WRITE CYCLE NO.1 (WE CONTROLLED TIMING)(*%3:5)

twe
ADDRESS X X
- taw >
cs A/,
~— tAs (wp(a) — tWR —
WE }\ jl
6
le— twrz® A:l e tow O e— 1oz ©
HIGH IMPEDANCE
DATAouT (4) (4)
4
tDH
D— tow
DATAIN [\ DATAIN VALID

2894 drw 06

TIMING WAVEFORM OF WRITE CYCLE NO.2 (CS CONTROLLED TIMING)(!25)

twe

ADDRESS )( ><

taw Lt

y

tWR

I tow -

TSN ST TTT7

|—— tDW ——=|¢—— IDH —

DATAIN : DATAIN VALID >

NOTES:

1. WE or CS must be HIGH during all address transitions.

2. Awrite occurs during the overlap ot a LOW CS and a LOW WE.

3. During a WE controlled write cycle with OF LOW, twp must be greater than twHz + tow to allow the I/O drivers to turn off and datato be placed on the bus
for the required tow. If OE is HIGH during a WE controlled write cycle, this requirement does not apply and the write pulse can be as short as twe.

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

5. If the CS LOW transition occurs simultaneously with or after the WE LOW transition, the outputs remain in a high impedance state.

6. Transition is measured +200mV from steady state.

2894 drw 07

ORDERING INFORMATION

IDT 71B256 SA XX XX X
Device Power Speed Package Process/
Type Temperature
Range

Blank  Commercial (0°C to +70°C)

TP 300-mil Plastic DIP (P28-2)
Y 300-mil SOJ (S028-5)

10

12 Speed in nanoseconds
15

2894 drw 08
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®

Integrated Device Technology, Inc.

BiCMOS STATIC RAM PRELIMINARY
dt 288K (32K x 9-BIT) ‘ IDT71B259

FEATURES:
» 32K x 9 advanced high-speed BiCMOS static RAM
+ Equal access and cycle times
— Commercial: 10/12/15ns
- Two Chip Selects plus one Output Enable pin
+ Bidirectional inputs and outputs directly TTL-compatible
+ Low power consumption via chip deselect
+ Available in 32-pin plastic SOJ package

DESCRIPTION:

The IDT71B259 is a 288K high-speed static RAM orga-
nizedas 32K x 9. Itisfabricated using IDT's high-perfomance,
high-reliability BiICMOS technology. This state-of-the-art
technology, combined with innovative circuit design tech-
niques, provides a cost-effective solution for high-speed
memory needs.

The IDT71B259 has an output enable pin which operates
as fast as 5ns, with address access times as fast as 10ns
available. All inputs and outputs of the IDT71B259 are TTL-
compatible and operation is from a single 5V supply. Fully
static asynchronous circuitry is used; no clocks or refresh are
required for operation.

ThelDT71B259 is packaged ina 32-pin 300 mil plastic SOJ
package.

FUNCTIONAL BLOCK DIAGRAM

ADDRESS
DECODER

Alg —

294 912-BIT
MEMORY ARRAY

YYvyvy

9 9
1/00 - /08 ——+[>—> /O CONTROL 7
CONTROL
€81 ———— " Loaic
28396 drw 01

The IDT logo is a registered trademark of Integrated Device Technology, Inc.

COMMERCIAL TEMPERATURE RANGE

SEPTEMBER 1992

©1992 Integrated Device Technology, Inc.

7.8 DSC-1106/-
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IDT71B259
BiCMOS STATIC RAM 288K (32K x 9-BIT)

COMMERCIAL TEMPERATURE RANGE

PIN CONFIGURATION

ABSOLUTE MAXIMUM RATINGS("

Symbol Rating Com’l Unit
NC O 1 ~ 32 [3 vee VTErRM® | Terminal Voltage with —05t0+7.0| V
NC [] 2 31 [0 A Respect to GND
As O3 30 P Ccs2 Ta Operating Temperature 0to +70 °C
A7 [ 4 2 [0 WE perafing “eme *
As O 5 28 [ A TelAs Temperature Under Bias ~55t0 +125| °C
As [ 6 270 A TsTa Storage Temperature —55t0+125| °C
As O 7 26 [ At
Az 8 $032-2 25 [1 A1 PT Power Dissipation 1.0 w
A2 9 24 [0 GE lout DC OQutput Current 50 mA
A1 O 10 23 [1 A2 NoTes
a1 H 2896 bl 02
|30 E " 22 g ICOS1 1. Stresses greater than those listed under ABSOLUTE MAXIMUM
/Go 12 1 /Os RATINGS may cause permanent damage to the device. This is a stress
¥o1 [ 13 20 O vor7 rating only and functional operation of the device at these or any other
o2 O 14 19 [ 1/0s conditions above those indicated in the operational sections of this
/03 [: 15 18 [ 1/0s specification is not implied. Exposure to absolute maximum rating
GND 16 17 [ v0a conditions for extended periods may affect reliability.
2. VTERM must not exceed Vce + 0.5V.
2896 drw 02
SoJ
TOP VIEW
TRUTH TABLE(':? CAPACITANCE
INPUTS (TA = +25°C, f = 1.0MHz, SOJ package)
WE | csTlcs2| oF 1o FUNCTION Symbol Parameter(V Max. Unit
X H | X | X | High-Z |Deselected-Standby (Iss) Cin Input Capacitance 6 pF
X_|vhe®] X | X | High-Z | Deselected-Standby (Isa1)| L S¥© VO Capacitance 4 pF
. NOTE: 2896 1b! 03
X X L X High-Z Deselected-Standby (Is8) 1. This parameter is guaranteed by device characterization, but is not prod-
X X {Vic®| X High-Z { Deselected-Standby (IsB1) uction tested.
~H L H H High-Z | Outputs Disabled
T T T door Tresdbas RECOMMENDED DC OPERATING v4
L L H X DIN Write Data CONDITIONS . .
NOTES: osamion Symbol Parameter Min. |Typ. Max. Unit
1. H=VH, L=V, X =Don't care. Vce Supply Voltage 4.5 5.0 5.5 v
2. Vic =0.2V, Ve = Ve -0.2V. GND Supply Voltage 0 0 0 Vv
3. Other inputs 2VHc or sVLic. -
VIH Input High Voltage| 2.2 — | Vec+0.5 \
ViL Input Low Voltage | —0.5"[ — 0.8 v
NOTE: 2896 tbl 04
1. ViL{min.) = —1.5V for pulse width less than 10ns, once per cycle.
DC ELECTRICAL CHARACTERISTICS
Vce = 5.0V +10%
IDT71B259
Symbol Parameter Test Condition Min. Max. Unit
[} Input Leakage Current Vee = Max., VIN = GND to Vco — 5 pA
JiLo| Output Leakage Current Vce = Max., CS1 = ViH, CS2 = Vi, VouT = GND to Vcc — 5 HA
VoL Output Low Voltage loL =8mA, Vce = Min. —_ 04 \
VoH Output High Voltage loH =—-4mA. Vcc = Min. 24 — \
2896 thi 05
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IDT71B259

BiCMOS STATIC RAM 288K (32K x 9-BIT)

COMMERCIAL TEMPERATURE RANGE

DC ELECTRICAL CHARACTERISTICS™
(Vee = 5.0V £ 10%, Vic = 0.2V, Ve = Vee — 0.2V)

71B259510 71B259S12 71B259S15
Symbol Parameter Com'l.|{ Mil Com'l. Mil. Com'’l. Mil. Unit
Icc Dynamic Operating Current, CS2 > ViHand 175 — 170 — 165 — mA
ST < VL, Outputs Open, Vce = Max,, f = fmax®
IsB Standby Power Supply Current (TTL Level) 55 — 50 - 45 — mA
CS12ViHor CS2 < ViL, Outputs Open,
Vce = Max., f = fmax®
IsB1 Full Standby Power Supply Current (CMOS Level)| 50 — 35 — 35 — mA
CST1 2 VHc or CS2 < Vic, Outputs Open,
Vce = Max.. f = 0%, VIN< VIC or VIN 2 VHe
NOTES: 2836 tbl 06
1.All values are maximum guaranteed values.
2.fuax = 1/tRe (all address inputs are cycling at fMax); f = 0 means no address input lines are changing.
AC TEST CONDITIONS
Input Pulse Levels GND to 3.0V
Input Rise/Fall Times 3ns
Input Timing Reference Levels 1.5V
Output Reference Levels 1.5V
AC Test Load See Figures 1, 2, and 3
2696 1ol 07 5V
480Q
DATAouT
SpF* 255Q
= 2896 drw 04
*Including jig and scope capacitance.
2896 drw 03
Figure 1. AC Test Load Figure 2. AC Test Load
(for tcLz, toLz, tcHz, tonz, tow, and twhz)
7t
(3
Atan
(Typical, ns) 5
4
3
2
1 -
20 40 60 80 100 120 140 160 180 200
CAPACITANCE (pF) 2896 drw 05
Figure 3. Lumped Capacitive Load, typical Derating
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IDT71B259
BiCMOS STATIC RAM 288K (32K x 9-BIT)

COMMERCIAL TEMPERATURE RANGE

"AC ELECTRICAL CHARACTERISTICS (vcc = 5.0V + 10%, Commercial Temperatufe Range)

71B259510 71B259S12 71B259S15

Symbol Parameter Min. | Max. | Min. | Max. | Min. | Max. | Unit
Read Cycle

tRC Read Cycle Time 10 — 12 - 15 — ns
tAA Address Access Time — 10 — 12 — 15 ns
tACS Chip Select Access Time - 10 —_ 12 —_ 15 ns
torz" Chip Select to Output in Low-Z 3 —_ 3 — 3 — ns
tcHz(M Chip Deselect to Output in High-Z 0 5 0 6 0 7 ns
tOE Output Enable to Output Valid — 5 — — 7 ns
torz" Output Enable to Output in Low-Z 1 — 1 — 1 — ns
torz(V Output Disable to Output in High-Z 0 5 0 6 0 7 ns
toH Output Hold from Address Change 3 —_ 3 — 3 — ns
tpul? Chip Select to Power Up Time 0 — 0 — o — ns
tepl" Chip Deselect to Power Down Time — 10 — 12 — 15 ns
Write Cycle

twe Write Cycle Time 10 — 12 — 15 — ns
taw Address Valid to End of Write 9 — 9 —_ 10 —_ ns
tcw Chip Select to End of Write 9 e 9 — 10 — ns
tAs Address Set-up Time 0 — 0 — 0 — ns
twp Write Pulse Width 9 — 9 _ 10 — ns
tWR Write Recovery Time 0 — 0 — 0 — ns
tow Data Valid to to End of Write 7 _ 8 — 8 — ns
tDH Data Hold Time 0 — 0 — [ — ns
tow(! Output Active from End of Write 3 — 3 — 3 — ns
twhz(!) Write Enable to Output in High-Z 0 5 0 6 0 7 ns

NOTE: 2896 tbl 08

1. This parameter guaranteed with the AC load (Figure 2) by device characterization, butis not production tested.

7.8




IDT71B259
BiCMOS STATIC RAM 288K (32K x 9-BIT) COMMERCIAL TEMPERATURE RANGE

TIMING WAVEFORM OF READ CYCLE NO. 1{V

| 1RC
ADDRESS *
I
o AN

tAA o
AN\ NTK >/ /S
- tOE -
= NN\ kK oz - A/ S S
c2” / /K tnos ® SR N NN NN
oz ® . fe—— torz & ——=
AL ———
DATAOUT HIGH IMPEDANCE X)( DATAour VALID r—
re——tpy —> iPD >
Vee suppLy  lec
CURRENT | 74‘ :

2896 drw 06

TIMING WAVEFORM OF READ CYCLE NO. 2124

- tRC
ADDRESS X X
)
tAA
toH - [~*—— tOH
DATAOUT PREVIOUS DATAOUT VALID DATA ouT VALID
2896 drw 07
NOTES:

1. WE is HIGH for Read Cycle.

2. Device is continuously selected, CST is LOW, CS2 is HIGH.

3. Address must be valid prior to or coincident with the later of CST transition LOW and CS2 transition HIGH; otherwise taa Is the limiting parameter.
4. OEis LOW.

5. Transition is measured +200mV from steady state.

7.8 5



IDT71B259

BiCMOS STATIC RAM 288K (32K x 9-BIT)

COMMERCIAL TEMPERATURE RANGE

TIMING WAVEFORM OF WRITE CYCLE NO. 1 (WE CONTROLLED TIMING)(*:257)

~ twc >
ADDRESS )( ><
AW
CsT K tcw . 477;
& 4 NN
cs2 -
/] twh
[ tAs —{ twe @ o —
WE %
(6)
twhz © —»] ow ® tcHZ
DATAoUT _< @ HIGH IMPEDANCE "
1DH
[¢— tDW —» ‘ >
DATAIN DATAIN VALID
2896 drw 09

TIMING WAVEFORM OF WRITE CYCLE NO. 2 (CS1 AND CS2 CONTROLLED TIMING)(> %)

twe
ADDRESS >( >/\
1AW
oSt S
cs2 BY
r— tas —>| tow | twp @ |-
AN\ /S S S/
¢—— tpy —— > ¢—— 1DH —™
DATAIN DATAIN VALID >
2896 drw 10
NOTES:

WE must be HIGH, CST must be HIGH, or CS2 must be LOW during all address transitions.

A write occurs during the overlap of a LOW C3T, HIGH CS2, and a LOW WE.

twr is measured from the earlier of CS1 or WE going HIGH or CS2 going LOW to the end of the write cycle.

. During this period, I/0 pins are in the output state, and input signals must not be applied.

If the CST LOW transition or the CS2 HIGH transition occurs simultaneously with or after the WE LOW transition, the outputs remain in a high impedance
state. CST and CS2 must both be active during the tcw period.

. Transition is measured £200mV from steady state.

7. OE s continuosly HIGH. During a WE controlled write cycle with OE LOW, twp must be greater than or equal to twz + tow to allow the /O drivers to turn
off and data to be placed on the bus for the required tow. IfOE is HIGH during a WE controlled write cycle, this requirementdoes not apply and the minimum
write pulse is the specified twp.

R ECR O

ol
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IDT71B259
BiCMOS STATIC RAM 288K (32K x 9-BIT) COMMERCIAL TEMPERATURE RANGE

ORDERING INFORMATION

IDT 71B259 S XX Y X
Device Power Speed  Package Process/
Type Temperature
Range
|——| Blank Commercial {0°C to +70°C)
j| Y 300-mil SOJ (S032-2)
| 10 )
| }g Speed in nanoseconds

2896 drw 08
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1M SRAM PRODUCTS

The 1M family consists of both fast CMOS and very fast
BiCMOS devices. The latter include revolutionary pinout
versions (center power and ground) for the ultimate in speed
while maintaining system noise control.

Speeds as fastas 15ns are availableinthe CMOS commer-
cial versions, with 20ns available in military offerings, and low
power versions available. The x8 version of these products is

especially well suited for the next generation size of caches in
high-end PC applications.

The BiCMOS 1M family is offered both in evolutionary and
revolutionary pinout, with the latter available in speeds as fast
as 10ns. These SRAMs are ideally suited for workstation
cache applications and communications high-speed data
buffering.

Part Speeds
Size Oorg. Features Process | Number | Power Commercial Military
1M 256K x 4 CMOS 71028 S/L 15,17 20,25
256K x 4 BiCMOS 71Bo28 | S 15,17 N/A
256K x 4 Center Pwr | BICMOS 718128 | S 10,12,15 N/A
128K x 8 CMOS 71024 S/L 15,17 20,25
128K x 8 BiCMOS 71B024 | S 15,17 N/A
128K x 8 Center Pwr | BICMOS 71B124 | S 10,12,15 N/A

8.0 1
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Integrated Device Technology, Inc.

CMOS STATIC RAM
1 MEG (256K x 4-BIT)

ADVANCE
INFORMATION
IDT71028

FEATURES:

256K x 4 advanced high-speed CMOS static RAM
Equal access and cycle times

— Military: 20/25ns

— Commercial: 15/17ns

One Chip Select plus one Output Enable pin
Bidirectional data Inputs and outputs directly
TTL-compatible

- Low power consumption via chip deselect
Available in 28-pin Ceramic DIP, Plastic DIP, and Plastic
SOJ packages

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

.

DESCRIPTION:

The IDT71028 is a 1,024,576-bit high-speed static RAM
organized as 256K x 4. it is fabricated using IDT's high-
perfomance, high-reliability CMOS technclogy. This state-of-
the-art technology, combined with innovative circuit design
techniques, provides a cost-effective solution for high-speed
memory needs.

The IDT71028 has an output enable pin which operates as
fast as 6ns, with address access times as fast as 15ns. All
bidirectional inputs and outputs of the IDT71028 are TTL-
compatible and operation is from a single 5V supply. Fully
static asynchronous circuitry is used, requiring no clocks or
refresh for operation.

The IDT71028 is packaged in 28-pin 400-mil Ceramic DIP,
28-pin 400 mil Plastic DIP, and 28-pin 400-mil Plastic SOJ
packages.

FUNCTIONAL BLOCK DIAGRAM

1,024,576-BIT
MEMORY
ARRAY

P44

1/0 CONTROL

P44y

Ao — ——=1
[ o
ADDRESS
¢ DECODER | ®
[ ] [ ]
A7 —
0o - /08 744_‘>_;‘,;‘
/IF
CS—s
Cs CONTROL
WE—- | oaic
OE —»

The IDT Logo Is a registered trademark of Integrated Device Technology, Inc.

2966 drw 01

MILITARY AND COMMERCIAL TEMPERATURE RANGES
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IDT71028

CMOS STATIC RAM 1 MEG (256K x 4-BIT)

MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN CONFIGURATION

ABSOLUTE MAXIMUM RATINGS("

\J Symbol Rating Com’l. Mil. Unit
Ao 01 28 0 vce vTeERM®@| Terminal Voltage| ~0.5t0 +7.0| -0.5t0 +7.0[ Vv
A 02 273 A7 with Respect
Az 03 26 1 At to GND
A4 25 Ats TA Operating 0to+70 | -55t0+125| °C
A4 E 5 :g g A4 Temperature
eds BRE EhRA Tos | Temperature | —5510 +125| 6510 +135| °C
A Os 8028-6 o1 [ A1y Under Bias
As o 200 NC Tsta Storage -5510 +125| 6510 +150| °C
As O 10 193 rvos Temperature
Ao O 11 18 1 102 PT Power 1.25 1.25 W
cs E 12 1783 o1 Dissipation :
Ol 13 16 1 /0o
= lout DC Output 50 50 mA
GND [ 14 150 WE Current
2966 drw 02 NOTES: 2966 tbl 02
1. Stresses greater than those listed under ABSOLUTE MAXIMUM
DIP/SOJ RATINGS may cause permanent damage to the device. Thisis astress
TOP VIEW 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.
2. VTerM must not exceed Vcc + 0.5V.
TRUTH TABLE("? CAPACITANCE
cs | oE | wWE Vo Function (TA = +25°C, { = 1.0MHz, SOJ package)
L L | H [pATAour| Read Data Symbol Parameter” | Conditions | Max. | Unit
L X L | paTan | write Data CIN Input Capacitance VIN = 3dV 8 pF
L H H High-Z | Output Disabled Cio I/O Capacitance Vour = 3dV 8 pF
ih. . NOTE: 2966 thl 03
H X X Hfgh Z Deselected - Standby (1se) 1. This parameter is guaranteed by device characterization, but not prod-
Va3 X X High-Z | Deselected - Standby (Iss1) uction tested.
NOTES: 2966 tbl 01

1. H=ViH, L= Vi, x = Don't care.
2. Vic=0.2V, VHc = Vcc -0.2V.

RECOMMENDED DC OPERATING

3. Other inputs 2VHc or sVLc. CONDITIONS
Symbol | Parameter Min. | Typ.| Max. | Unit
Vee Supply Voltage 4.5 5.0 55 \
GND Supply Voltage 0 0 0 \
VIH Input High Voltage| 2.2 — |Vce+0.5] V
ViL Input Low Voltage | 0.5 — 0.8 s
NOTE: 2966 tbl 04
1. ViL (min.) = —1.5V for pulse width less than 10ns, once per cycle.
DC ELECTRICAL CHARACTERISTICS
Vce = 5.0V+10%
IDT71028
Symbol Parameter Test Condition Min. Max. Unit
1L} Input Leakage Current Vcc = Max., VIN = GND to Vcc — 5 pA
jILo| Output Leakage Current Vce = Max., CS = VIH, Vout = GND to Vce — 5 pA
VoL Output Low Voltage loL = 8mA, Vcc = Min. - 04 \
VoH Output High Voltage IoH =-4mA, Vcce = Min. 2.4 — \
2966 tbl 05
8.1 2



IDT71028

CMOS STATIC RAM 1 MEG (256K x 4-BIT)

MILITARY AND COMMERCIAL TEMPERATURE RANGES

DC ELECTRICAL CHARACTERISTICS("
(Vce = 5.0V £10%, Vic = 0.2V, Vic = Vee — 0.2V)

71028S15 71028517 71028520 71028525
Symbol Parameter Com’'l.| Mil. [Com’'l| Mil. | Com'l{ Mil. [Com'l.| Mil. Unit
Icc Dynamic Operating Current, 150 | — | 145 | — — | 155 | — 140 mA
CS < ViL, Outputs Open, Vcc = Max,, f = fmax@
IsB Standby Power Supply Current (TTL Level) 35 — 35 — — | 40 — 35 mA
CS > VIR, Outputs Open,
Vee = Max., f = fmax®@
IsB1 Full Standby Power Supply Current (CMOS Level) 15 — 15 — — | 20 — 20 mA
CS = VHc, Outputs Open,
Vee = Max., f = 0@, VIN < VLG or VIN 2 VHe
NOTES: 2966 tol 06
1.All values are maximum guaranteed values.
2.fmax = 1/trc (all address inputs are cycling at fMax); f = 0 means no address input lines are changing.
AC TEST CONDITIONS
Input Pulse Levels GND to 3.0V
Input Rise/Fall Times 3ns
Input Timing Reference Levels 1.5V
Output Reference Levels 1.5V
AC Test Load See Figures 1 and 2
2966 tbl 07
5V 5V
480Q 48002
DATAouT DATAOUT
30pF 255Q 5pF* 2550
2966 drw 03 2966 drw 04
Figure 1. AC Test Load Including jig and scope capacitance.
Figure 2. AC Test Load
(for tcLz, toLz, tehz, toHz, tow, and twhz)
8.1 3




IDT71028
CMOS STATIC RAM 1 MEG (256K x 4-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES

AC ELECTRICAL CHARACTERISTICS (Vcc = 5.0V + 10%, All Temperature Ranges)

. , 71028515 | 71028517 | 710285201 | 71028525%
Symbol Parameter Min. | Max. | Min. | Max.| Min.| Max. | Min. | Max. | Unit
Read Cycle
1RC Read Cycle Time 15 —_ 17 —_ 20 —_ 25 —_ ns
thA Address Access Time —_ 15 — 17 _— 20 —_ 25 ns
tacs Chip Select Access Time — 15 — 17 — 20 - 25 ns
toLz® Chip Select to Output in Low-Z 3 — 3 — 3 — 3 — ns
toHz® Chip Deselect to Output in High-Z 0 7 0 8 0 8 0 10 ns
10E Output Enable to Output Valid — 7 — 8 — 8 — 10 ns
oLz Output Enable to Output in Low-Z 0 - 0 — 0 - o | — ns
tonz(® Output Disable to Output in High-Z 0 5 0 6 0 7 0 10 ns
toH Output Hold from Address Change 4 — 4 — 4 —_ 4 — ns
trul® Chip Select to Power Up Time 0 — 0 — 0 - 0 — ns
pp@ Chip Deselect to Power Down Time — 15 - 17 - 20 —_ 25 ns
Write Cycle
twe Write Cycle Time 15 - 17 — 20 — 25 —_— ns
taw Address Valid to End of Write 12 — 13 — 15 — 15 — ns
cw Chip Select to End of Write 12 — 13 - 15 — 15 — ns
s Address Set-up Time 0 —_ 0 —_ 0 — 0 . ns
twp Write Pulse Width 12 — 13 — 15 — 15 — ns
twR Write Recovery Time 0 —_ 0 —_— 0 —_ 0 —_ ns
tow Data Valid to End of Write 8 —_ 9 — 9 - 10 — ns
1DH Data Hold Time 0 — 0 — 0 — 0 — ns
tow® Output Active from End of Write 3 — 3 —_ 4 —_ 4 - ns
twHz® Wirite Enable to Output in High-Z (] 5 0 7 0 8 0 9 ns

NOTES: 2966 tbl 08

1. 0° to +70°C temperature range only.
2. —55°C to +125°C temperature range only.
3. This parameter guaranteed with the AC load (Figure 2) by device characterization, but is not production tested.

8.1 4



IDT71028
CMOS STATIC RAM 1 MEG (256K x 4-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES

TIMING WAVEFORM OF READ CYCLE NoO. 1!

[

tRC »-]
ADDRESS % *

I tAA
e TN K T T T 7
oot oo YT 77777

TS : : N

O
mi
N

N
tacs @
la—— 1oz & ] |——— toHz ®) ————]
DATACUT HIGH IMPEDANCE 4 DATAGUT VALID S
e trU lett—— tPD —— |
vce suppLy Ioc
CURRENT Iss
2966 drw 05
TIMING WAVEFORM OF READ CYCLE NO. 2(1:24)
tRC
ADDRESS X X
tAA | >
toH - [~*—— tOH
DATAGUT PREVIOUS DATAOUT VALID DATAOUT VALID

2966 drw 10

NOTES:

WE is HIGH for Read Cycle.

Device is continuously selected, CS is LOW.

Address must be valid prior to or coincident with the later of CS transition LOW; otherwise taa is the limiting parameter.
OE is LOW.

Transition is measured +200mV from steady state.

Ll ol
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IDT71028
CMOS STATIC RAM 1 MEG (256K x 4-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES

TIMING WAVEFORM OF WRITE CYCLE NO.1 (WE CONTROLLED TIMING)(!23:5)

twc P
ADDRESS X >(
- tAW >
o . YL,
—— tAs —™ twp® ——tR ]
WE 1r—\ 7(
’ fe— twhz © ‘j oy O [V 1OHZ ®
DATAOUT m > HIGH IMPEDANCE -
[;— tow 1OH
DATAIN K__OATAWVALD ) —

TIMING WAVEFORM OF WRITE CYCLE NO.2 (CS CONTROLLED TIMING)(*%5)

twc -
ADDRESS X X
tAaw -
v
CS 7
L_tAs | tow - R

e TSROSO\ ST TTTT

|t tDW —— > |¢——— tDH — ]

DATAN DATAIN VALID D;

2966 drw 07

NOTES:

1. WE or CS must be HIGH during all address transitions.

2. A wiite occurs during the overlap of a LOW TS and a LOW WE. '

3. OFEis continuously HIGH. if during a WE controlled write cycle OF is LOW, twp must be greater than or equal to twHz + tow to allow the 1/0 drivers to turn
off and data to be placed on the bus for the required tow. If OF is HIGH during a WE controlled write cycle, this requirement does not apply and the
minimum write pulse is as short as the specified twp.

. During this period, /O pins are in the cutput state, and input signals must not be applied.

. Ifthe CS LOW transition occurs simultaneously with or after the WE LOW transition, the outputs remain in a high impedance state.

. Transition is measured +200mV from steady state.

o u s
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IDT71028 - . .
CMOS STATIC RAM 1 MEG (256K x 4-BIT) - ‘ MILITARY AND COMMERCIAL TEMPERATURE RANGES

ORDERING INFORMATION

IDT 71028 S XX XX X
" Device Power = Speed  Package Process/
Type Temperature
Range

| Blank  Commercial (0°C to +70°C)

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

[o] 400-mil Sidebraze DIP (D28-2)
P " 400-mil Plastic DIP (P28-3)
Y 400-mil Small Outline J-Bend (8028-6)
15 Commercia!l Only
17 Commercial Only .
20 Military Only Speed in nanoseconds
25 Military Only

2966 drw 08
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Integrated Device Technology, Inc.

BiCMOS STATIC RAM " PRELIMINARY
1 MEG (256K x 4-BIT)

IDT71B028

FEATURES:

+ 256K x 4 advanced high-speed BiCMOS static RAM
« Equal access and cycle times

— Commercial: 15/17ns

One Chip Select plus one Output Enable pin

Low power consumption via chip deselect

+ Bidirectionaldata Inputs and outputs directly TTL-compatible

Available in 28-pin Plastic DIP and Plastic SOJ péckages

DESCRIPTION:

The IDT71B028 is a 1,024,576-bit high-speed static RAM
organized as 256K x 4. It is fabricated using IDT's high-
perfomance, high-reliability BICMOS technology. This state-
of-the-art technology, combined with innovative circuit design
techniques, provides a cost-effective solution for high-speed
memory needs.

The IDT71B028 has an output enable pin which operates
as fast as 6ns, with address access times as fastas 15ns. All
bidirectional inputs and outputs of the IDT71B028 are TTL-
compatible and operation is from a single 5V supply. Fully
static asynchronous circuitry is used, requiring no clocks or
refresh for operation.

The IDT71B028 is packaged in 28-pin 400 mil Plastic DIP
and 28-pin 400-mil Plastic SOJ packages.

FUNCTIONAL BLOCK DIAGRAM

AO — ——=
[ ]
1,024,576-BIT
. e MEMORY
ARRAY
[ ]
A7 —

/00— O3 72%

I

/O CONTROL

A

bidd

I

AR 4l

—
—
D ——

CONTROL
LOGIC

Device Technok

Inc.

The IDT Logo is a registered of I

2892 drw 01

COMMERCIAL TEMPERATURE RANGE

SEPTEMBER 1992

©1992 Integrated Device Technology, Inc.
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IDT71B028

BiCMOS STATIC RAM 1 MEG (256K x 4-BIT)

COMMERCIAL TEMPERATURE RANGE

PIN CONFIGURATION

ABSOLUTE MAXIMUM RATINGS("

U Symbol Rating Com’l. Unit
Ao O 1 28 [1 vee VTERM® | Terminal Voltage with -05t0+7.0( V
A1 2 27 [ A7 Respect to GND
22 E i gg g 21: Ta Operating Temperature 0to+70 | °C
3 15
A O s 24 [1 Asa TBlAS Temperature Under Bias ~551t0 +125| °C
25 E ‘75 SPoZzSéSG zg % ﬁ’a TsTG Storage Temperature -55t0+125] °C
6 - 12
A7 O 8 21 [0 A PT Power Dissipation 1.0 w
As 0o 20 0 NC louT DC Output Current 50 mA
As [ 10 193 1103 NOTES
: 2992 tbl 02
% E }; }g g :;82 1. Stresses greater than those listed under ABSOLUTE MAXIMUM
- ! RATINGS may cause permanent damage to the device. This is a stress
CE O 13 16 1 1100 rating only and functional operation of the device at these or any other
GND [] 14 15 1 WE conditions above those indicated in the operational sections of this
specification is not implied. Exposure to absolute maximum rating
2992 drw 02 conditions for extended periods may affect reliability.
DIP/SOJ 2. VTerM must not exceed Vcc + 0.5V.
TOP VIEW
TRUTH TABLE(':? CAPACITANCE
cs | oE | WE /0 Function (TA = +25°C, f = 1.0MHz, SOJ package)
L L H |DATAouT | Read Data Symbol Parameter |Conditions | Max. | Unit
L X L DATAIN | Write Data CiN Input Capacitance | VIN = 3dV 6 pF
L H H High-Z | Outputs Disabled Cio I/O Capacitance  |VouT = 3dV 7 pF
H X X High-Z | Deselected - Standby (Iss) NOTE: . , o 299210103
3 - 1. This parameter is guaranteed by device characterization, but not prod-
V¥ X X High-Z | Deselected - Standby (lse1) uction tested.
NOTES: 2092 tol 01

1. H=VmH, L=V, x =Don't care.
2. Vice=0.2V, VHe = Vee -0.2V.
3. Other inputs =2VHc or <VLic.

DC ELECTRICAL CHARACTERISTICS

Vee = 5.0V +10%

RECOMMENDED DC OPERATING

CONDITIONS

Symbol | Parameter Min. | Typ.| Max. | Unit

Vee Supply Voltage 4.5 5.0 5.5 \

GND Supply Voltage 0 0 0 \

VIH Input High Voltage} 2.2 — [ Vee+0.5] V

ViL Input Low Voltage | -0.5"| — 0.8 v ,
NOTE: 2992 tbl 04

1. ViL (min.) = —1.5V for pulse width less than 10ns, once per cycle.

IDT71B028
Symbol Parameter Test Condition Min. Max. Unit
| Input Leakage Current Vce = Max., VIN = GND to Vcc — 5 LA
|lLo| Output Leakage Current Vce = Max., CS = ViH, VouT = GND to Vcc — 5 pA
VoL Output Low Voltage loL = 8mA, Vce = Min. — 0.4 \Y
VOH Output High Voltage loH =—-4mA, Vcc = Min. 2.4 — \
2892 bl 05
8.2 2




IDT71B028
BiCMOS STATIC RAM 1 MEG (256K x 4-BIT) COMMERCIAL TEMPERATURE RANGE

DC ELECTRICAL CHARACTERISTICS("
(Vee = 5.0V £ 10%, Vic = 0.2V, Vie = Vee — 0.2V)

71B028515 71B028S17
Symbol Parameter Com'l. Mil. Com’l. Mil. Unit
lcc Dynamic Operating Current, CS2 > Viand 190 — 180 — mA
.TS1 < ViL, Outputs Open, Vcc = Max., f = iMax®@
IsB Standby Power Supply Current (TTL Level) 55 — 50 — mA

CST > ViHor CS2 < Vi, Outputs Open,
Vce = Max., f = fmax®

1sB1 Full Standby Power Supply Current (CMOS Level) 40 — 40 — mA
’ CST 2 VHc or €S2 < Vic Outputs Open,
Vee = Max., = 0@ ViN VLG or VIN2 VHC
NOTES: 2992 tbl 06

1.All values are maximum guaranteed values.
2.fwax = 1/tac (all address inputs are cycling at fuax); f = 0 means no address input lines are changing.

AC TEST CONDITIONS

Input Pulse Levels GND to 3.0V
Input Rise/Fall Times 3ns
Input Timing Reference Levels 1.5V
Output Reference Levels 1.5V
AC Test Load See Figures 1, 2, and 3
299210107
5V
480Q2
DATAcuT
~ 5pF* 2550
1.5V — 2992 drw 04
2092 drw 03 *“Including jig and scope capacitance.
" Figure 1. AC Test Load Figure 2. AC Test Load

(for tcLz, torz, tehz, tonz, tow, and twhz)

84—

7 -

[ T

ATAA 5 ==
(Typical, ns} o

20 40 60 80 100 120 140 160 180 200

CAPACITANCE (pF) 2052 drw 00
w

Figure 3. Lumped Capacitive Load, typical Derating
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IDT71B028
BiCMOS STATIC RAM 1 MEG (256K x 4-BIT)

COMMERCIAL TEMPERATURE RANGE

AC ELECTRICAL CHARACTERISTICS (vcc=5.0V £ 10%)

71B028515 71B028S17

Symbol Parameter Min. | Max. | Min. | Max. | Unit
Read Cycle

tRC Read Cycle Time 15 — 17 — ns
tAA Address Access Time —_ 15 — i7 ns
tacs Chip Select Access Time — 15 —_ 17 ns
torzt" Chip Select to Output in Low-Z 3 - 3 — ns
tcrz( Chip Deselect to Output in High-Z 0 8 0 8 ns
toE Output Enable to Output Valid — 8 — ns
torz(" Output Enable to Output in Low-Z 0 — 0 — ns
torz(" Output Disable to Output in High-Z 0 7 0 7 ns
tOH Output Hold from Address Change 4 — 4 — ns
M Chip Select to Power Up Time 0 — 0 — ns
teo(? Chip Deselect to Power Down Time — 15 — 17 ns
Write Cycle

we Wirite Cycle Time 15 — 17 — ns
taw Address Valid to End of Write 12 —_ 12 — ns
tcw Chip Select to End of Write 12 — 12 — ns
tAsS Address Set-up Time 0 —_ 0 — ns
twp Write Pulse Width 12 —_ 12 —_ ns
twR Write Recovery Time 0 — 0 — ns
tow Data Valid to End of Write 8 — 9 — ns
tDH Data Hold Time o] — 0 — ns
tow(! Output Active from End of Write 3 —_ 3 — ns
twhz" Write Enable to Output in High-Z 0 8 0 8 ns

NOTE: ) 299216l 08
1. This parameter guaranteed with the AC load (Figure 2) by device characterization, but is not production tested.
8.2 4




IDT71B028
BiCMOS STATIC RAM 1 MEG (256K x 4-BIT)

COMMERCIAL TEMPERATURE RANGE

TIMING WAVEFORM OF READ CYCLE NO. 1

|-

tRC

ADDRESS )E

1AA

mi

|
% NNNN NN\

N

T T 777

N

s NN\ Ok

[—— o ———=

torz &

® >

DATAouT

tACS >
[ ——————— {cL.Z L

HIGH IMPEDANCE

A7/ /S S S
‘lOHZ(&
-—— tcHz )
DATAOUT VALID >—

L—tPD —

le— tPU
Vee SUPPLY IcC
CURRENT Iss

TIMING WAVEFORM OF READ CYCLE NO. 2(124)

2992 drw 05

tRC
ADDRESS X X
tAA .
toH - [**—— tOH
DATAcUT PREVIOUS DATAOUT VALID " DATAoUTVALID
‘ 2992 drw 10
NOTES:

. WE is HIGH for Read Cycle.
Device is continuously selected, CS is LOW.

OE is LOW.

LSRN

Transition is measured £200mV from steady state.

Address must be valid prior to or coincident with the later of TS transition LOW; otherwise taa is the limiting parameter.

8.2



IDT71B028 . )
BICMOS STATIC RAM 1 MEG (256K x 4-BIT) COMMERCIAL TEMPERATURE RANGE

TIMING WAVEFORM OF WRITE CYCLE NO.1 (WE CONTROLLED TIMING)("%3:5)

i twe
ADDRESS )( ><
- taw »-
Cs 7( 7 7 7—/
= tas twp® ~—tWR —]
WE \R 7(
. 6
e— twrz © ~j o O torz ©
DATAoUT (4 ) HIGH IMPEDANCE @
[;— tow — o=t
DATAIN DATAINVALID
I\ 2992 drw 06

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

twc

ADDRESS ) 4 X

AW -

[=—tAS tcw - twR

TSN ST TTT77

jt—— 1DW —— > |t——— 1DH ]

DATAN DATAIN VALID >

2992 drw 07

NOTES:

1. WE or CS must be HIGH during all address transitions.

2. A write occurs during the overlap of a LOW CS and a low WE.

3. OEis continuously HIGH. If during a WE controlled write cycle OE is LOW, twp must be greater than or equal to twHz + tow to allow the I/O drivers to turn
off and data to be placed on the bus for the required tow. If OE is HIGH during a WE controlled write cycle, this requirement does not apply and the
minimum write pulse is the specified twp.

. During this period, I/O pins are in the output state, and input signals must not be applied.

. If the CS LOW transition occurs simultaneously with or after the WE LOW transition, the outputs remain in a high impedance state.

. Transition is measured +200mV from steady state.

o v~

ORDERING INFORMATION

IDT 71B028 S XX XX ' X
Device Power Speed Package Process/
Type Temperature
Range

Blank  Commercial (0°C to +70°C)

P 400-mil Plastic DIP (P28-3)
Y 400-mil Small Outline J-Bend (S028-6)

2992 drw 08

1? }Speed in nanoseconds
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Integrated Device Technology, Inc.

BiCMOS STATIC RAM
1 MEG (256K x 4-BIT)
REVOLUTIONARY PINOUT

ADVANCE
INFORMATION
IDT71B128

EATURES:

256K x 4 advanced high-speed BiICMOS static RAM
JEDEC revolutionary pinout (center power/GND) for
reduced noise

Equal access and cycle times

— Commercial: 10/12/15ns

One Chip Select plus one Output Enable pin
Bidirectional data Inputs and outputs directly
TTL-compatible

Low power consumption via chip deselect

Available in JEDEC 32-pin Plastic DIP and Plastic SOJ
packages

F

.

DESCRIPTION:

The IDT71B128 is a 1,024,576-bit high-speed static RAM
organized as 256K x 4. It is fabricated using IDT's high-
perfomance, high-reliability BICMOS technology. This state-
of-the-art technology, combined with innovative circuit design
techniques, provides a cost-effective solution for high-speed
memory needs. The JEDEC center pin power/GND pinout
reduces noise generation and improves high speed system
performance.

The IDT71B128 has an output enable pin which operates
as fast as 5ns, with address access times as fastas 10ns. All
bidirectional inputs and outputs of the IDT71B128 are TTL-
compatible and operation is from a single 5V supply. Fully
static asynchronous circuitry is used, requiring no clocks or
refresh for operation.

The IDT71B128 is packaged in 28-pin 400 mil Plastic DIP
and 28-pin 400-mil Plastic SOJ packages.

FUNCTIONAL BLOCK DIAGRAM

Ao —™

ADDRESS
DECODER

A7 —*>

1,024,576-BIT
MEMORY
ARRAY

1

R

V0o - VO3 7?4__[>_‘}.;.

/0 CONTROL

T\}
CONTROL
LOGIC

A7

P
—
—

The IDT Logo is a registered trad rk of i i Device Technol Inc.

1T}

2950 drw C1

COMMERCIAL TEMPERATURE RANGE

SEPTEMBER 1992

©1992 Integrated Device Technology, Inc. 8.3

DSC-1105/-
1



IDT71B128

BiCMOS STATIC RAM 1 MEG (256K x 4-BIT) REVOLUTIONARY PINOUT

COMMERCIAL TEMPERATURE RANGE

PIN CONFIGURATION

ABSOLUTE MAXIMUM RATINGS("

) \J Symbol Rating Com’l. Unit
NC O 1 32 0 A7 VTeRM® | Terminal Voltage with -05t0+7.0( V
A [] 2 31 [ Ate Respect to GND
AOa3s 30 d Ats - N
A2l 4 29 {1 A1s TA Operating Temperature 0to +70 C
As E 5 28 gi\_{? TBlAs Temperature Under Bias -55t0 +125| °C
cs[]s 27 1 OE
voo O 7 8'3%322_233 26 01103 Tsta Storage Temperature -55t0 +125| °C
vee O 8 25 [1GND PT Power Dissipation 1.0 w
GI/[\CJ)? E ?0 5; g:ﬁéﬁ lout DC Output Current 50 mA
WE O 11 22 1 A2 NOTES: 2950 tol 02
As [ 12 21 [d A1 1. Stresses greater than those listed under ABSOLUTE MAXIMUM
As O 13 20 B Ao RATINGS may cause permanent damage to the device. This is a stress
A O 12 19 O A rating only and functional operation of the device at these or any other
6 9 conditions above those indicated in the operational sections of this
A7 15 18 [0 As specification is not implied. Exposure to absolute maximum rating
NC [] 16 17 A NC conditions for extended pefiods may affect reliability.
2. VTERM must not exceed Vce + 0.5V.
2950 drw 02
DIP/SOJ
TOP VIEW
TRUTH TABLE(? CAPACITANCE
cs | o | WE Vo Function (TA = +25°C, f = 1.0MHz, SOJ package)
L L H |DATAGUT | Read Data Symbol Parameter() Conditions | Max. | Unit
L X L | pATAIN | Write Data CiN Input Capacitance Vin = 3dV 8 pF
L H H High-Z | Outputs Disabled Cuo /O Capacitance Vout = 3dV 8 pF
High-Z D | d - Standby (! NOTE: 2950 tb! 03
H = X X !gh gselecte andby (Iss) 1. This parameter is guaranteed by device characterization, but not prod-
Ve X X | High-Z | Deselected - Standby (Iss1) uction tested.
NOTES: 2950 16l 01

1. H=VH, L=Vu, x=Don't care.
2. Vic=0.2V, VHc = Vce-0.2V.
3. Other inputs 2VHc or <VLc.

RECOMMENDED DC OPERATING

CONDITIONS
Symbol | Parameter Min. | Typ.| Max. | Unit
Vee Supply Voltage 4.5 5.0 55 \
GND Supply Voltage 0 0 [ \
VIH Input High Voltage 2.2 — |Vce+0.5] V
ViL Input Low Voltage | -0.5" — 0.8 v
NOTE: 2950 1ol 04

1. ViL(min.) = ~1.5V for pulse width less than 10ns, once per cycle.

DC ELECTRICAL CHARACTERISTICS
Vee = 5.0V +10%

IDT71B128
Symbol Parameter Test Condition Min. Max. Unit
|IL1] Input Leakage Current Vce = Max., VIN = GND to Vce — 5 pA
JiLo] Output Leakage Current Vce = Max., CS = ViH, VouTt = GND to Vcc — 5 pA
VoL Output Low Voltage loL = 8maA, Vcc = Min. — 0.4 \
VOH Output High Voltage IoH =-4mA, Vcc = Min. 24 — \
2950 tbl 05
8.3 2



IDT71B128

BiCMOS STATIC RAM 1 MEG (256K x 4-BIT) REVOLUTIONARY PINOUT

COMMERCIAL TEMPERATURE RANGE

DC ELECTRICAL CHARACTERISTICS("

(Vee = 5.0V £10%, Vic = 0.2V, Ve = Vo — 0.2V)

718128510 71B128S12 718128515
Symbol Parameter Com'l.| Mil. Com'l. Mil. Com'l. Mil. Unit
Icc Dynamic Operating Current, 165 — 155 —_ 150 - mA
TS < ViL, Outputs Open, Voc = Max., f = fmax®@
IsB Standby Power Supply Current (TTL Level) 35 —_ 30 —_ 30 —_ mA
CS = VI, Outputs Open,
Vce = Max., f = fmax®@
IsB1 Full Standby Power Supply Current (CMOS Level) 12 — 12 — 12 — mA
CS > VHc, Outputs Open,
Vce = Max., f = 0@, VINS VLe or VIN > VHe
NOTES: 2950 thl 06
1.Allvalues are maximum guaranteed values.
2.fmax = 1/tre (all address inputs are cycling at fuax); f = 0 means no address input lines are changing.
AC TEST CONDITIONS
Input Pulse Levels GND to 3.0V
Input Rise/Fall Times 3ns
Input Timing Reference Levels 1.5V
Output Reference Levels 1.5V
AC Test Load See Figures 1,2, and 3
2950 tbl 07 5V
_ 480Q
DATAout
SpF* 255Q
2950 drw 04
*Including jig and scope capacitance.
2950 drw 03
Figure 1. AC Test Load Figure 2. AC Test Load
(for tcLz, toLz, tchz, tonz, tow, and twhz)
8
7
[ .
ATAA 5 ——
(Typical, ns)
4 =4
3 T—
2
] —f—
. 1 i [l i ] | ]
1 1T o
20 40 60 BO 100 120 140 160 180 200
CAPACITANCE (pF)
2950 drw 09
Figure 3. Lumped Capacitive Load, typical Derating
8.3 3



IDT71B128
BICMOS STATIC RAM 1 MEG (256K x 4-BIT) REVOLUTIONARY PINOUT COMMERCIAL TEMPERATURE RANGE

AC ELECTRICAL CHARACTERISTICS (Vcc=5.0V £ 10%)

71B128S10 71B128512 71B128S15

Symbol | Parameter Min. , Max. Min. Max. | Min. I Max. | Unit
Read Cycle

tRC Read Cycle Time 10 — 12 —_ 15 — ns
1AA Address Access Time — 10 - 12 — 15 ns
tACs Chip Select Access Time — 10 —_ 12 —_ 15 ns
torz") Chip Select to Output in Low-Z 2 — 3 — 3 — | ns
toz(! Chip Deselect to Output in High-Z 0 5 0 6 0 7 ns
toE Output Enable to Output Valid — 5 — 6 — 7 ns
toLz™M Output Enable to Output in Low-Z 0 — 0 — 0 — | ns
tonz( Output Disable to Output in High-Z 0 5 0 6 0 7 ns
toH Output Hold from Address Change 3 — 3 —_ 3 — ns
ey Chip Select to Power Up Time 0 —_ 0 - 0 —_ ns
tept™ Chip Deselect to Power Down Time — 10 — 12 — 15 | ns
Write Cycle

twc Wirite Cycle Time 10 — 12 — 15 — ns
tAwW Address Valid to End of Write 8 — 9 — 10 — ns
tas Address Set-up Time 0 — 0 — 0 — ns
twp Write Pulse Width 8 — 9 — 10 — ns
tcw Chip Select to End of Write 8 — 9 —_ 10 —_ ns
tWR Write Recovery Time 0 _ 0 -— o] _ ns
tow Data Valid to End of Write 6 — 7 — 8 — ns
tDH Data Hold Time (o] — 0 —_ 0 —_ ns
tow(" Output Active from End of Write 3 —_ 3 —_ 3 —_ ns
twHz'V | Write Enable to Output in High-Z 0 5 0 6 0 7 | ns

NOTE: ' 2950 10108

1. This parameter is guaranteed with the AC Load (Figure 2) by device characterization, but is not production tested.

8.3 4



IDT71B128
BiCMOS STATIC RAM 1 MEG (256K x 4-BIT) REVOLUTIONARY PINOUT ' ‘ COMMERCIAL TEMPERATURE RANGE

TIMING WAVEFORM OF READ CYCLE NO. 1"

| -

c , : tRc
ADDRESS * »

tAA

]
ENNNNNANNNY

[— O —®

N

f/////

. i . 1y . _ )
CS R : : \\ . toLz . . ; // / / / / /
- — tacs @ > ) )
e t17® — : tonz ()
: ta— tcHz (8
DATAoUT HIGH IMPEDANCE ___ <4 DATAoUT VALID - O
D - e tPU . . - 1PD —
Ve SUPPLY I°C
CURRENT IsB : ' Co ‘ ‘
. . ) 2950 drw 05
TIMING WAVEFORM OF READ CYCLE NO. 214
. tRC -
ADDRESS X X
. ] o
tAA K .
1oH - e ton
DATAoUT PREVIOUS DATAGUT VALID DATAoUT VALID

2950 drw 10

NOTES:

. WE is HIGH for Read Cycle.

. Device is continuously selected, CS is LOW.

. Address must be valid prior to or coincident with the later of TS transition LOW; otherwise taa is the limiting parameter.
OE is LOW.

. Transition is measured £200mV from steady state.

[ NEAN L

8.3 5



IDT71B128
BiCMOS STATIC RAM 1 MEG (256K x 4-BIT) REVOLUTIONARY PINOUT COMMERCIAL TEMPERATURE RANGE

TIMING WAVEFORM OF WRITE CYCLE NO.1 (WE CONTROLLED TIMING)("%35)

we
ADDRESS )( )(
- tAwW >
Cs 7( 7 7 7 /"'
~®— 1AS twp(a) la—tWwR —
WE \\ 7(
e twhz® —j e oy Ol [T tOHZ ®)
DATAouUT ) > HIGH IMPEDANCE -
1DH
‘:— tow
DATAIN DATAINVALID
[\ 2950 drw 06

TIMING WAVEFORM OF WRITE CYCLE NO.2 (CS CONTROLLED TIMING)("%5)

twc
ADDRESS X X
Aw -
CS 7[
la—tAS ! tow -l VR
AN\ [/ S/
-t tow - 1OH ——
DATAIN DATAIN VALID >

2950 drw 07

NOTES:

1. WE or CS must be HIGH during all address transitions.

2. A write occurs during the overlap of a LOW TS and a LOW WE.

3. OEis continuously HIGH. Ifduring a WE controlled write cycle OF is LOW, twp must be greater than or equal to twHz + tow to allow the [/O drivers to turn
off and data to be placed on the bus for the required tow. If OF is HIGH during a WE controlled write cycle, this requirement does not apply and the
minimum write pulse is the specified twe.

During this period, I/0 pins are in the output state, and input signals must not be applied.

If the CS LOW transition occurs simultaneously with or after the WE LOW transition, the outputs remain in a high impedance state.

Transition is measured £200mV from steady state.

oo s

ORDERING INFORMATION
IDT 71B128 S XX XX X
Device Power Speed Package Process/
Type Temperature
Range

Blank  Commercial (0°C to +70°C)
P 400-mil Plastic DIP (P32-3)
Y 400-mil Small Outline J-Bend (S032-3)
10
12 Speed in nanoseconds
15 2950 drw 08

8.3 6
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Integrated Device Technology, Inc.

CMOS STATIC RAM
1 MEG (128K x 8-BIT)

ADVANCE
INFORMATION
IDT71024

FEATURES:
- 128K x 8 advanced high-speed CMOS static RAM
+ Equal access and cycle times
— Military: 20/25ns
— Commercial: 15/17ns
» Two Chip Selects plus one Output Enable pin
+ Bidirectional inputs and outputs directly TTL-compatible
+ Low power consumption via chip deselect
« Available in 32-pin Ceramic DIP, Plastic DIP, Plastic SOJ,
and LCC packages
+ Military product compliant to MIL-STD-883, Class B

DESCRIPTION:

The IDT71024 is a 1,024,576-bit high-speed static RAM
organized as 128K x 8. It is fabricated using IDT's high-
perfomance, high-reliability CMOS technology. This state-of-
the-art technology, combined with innovative circuit design
techniques, provides a cost-effective solution for high-speed
memory needs.

The IDT71024 has an output enable pin which operates as
fast as 7ns, with address access times as fast as 15ns avail-
able. All bidirectional inputs and outputs of the IDT71024 are
TTL-compatible and operation is from a single 5V supply.
Fully static asynchronous circuitry is used; no clocks or
refresh are required for operation.

The IDT71024 is packaged in 32-pin 400 mil Ceramic DIP,
32-pin 400 mil Plastic DIP, 32-pin 400 mil Plastic SOJ, and
32-pin 400 x 820 mil LCC packages.

FUNCTIONAL BLOCK DIAGRAM

Ag ——————p|
' 1,024,576-BIT
. ADDRESS . ,024, ‘
. DECODER : MEMORY ARRAY
N  ———————
IW Y YWY
YYYYYY
8
/00 — /07 % L\ > /0 CONTROL =
8, 1
we CONTROL
OE LOGIC
ST
C82 2964 drw 01

The IDT Logo is a registered trad rk of I d Device Technol

y, Inc.

MILITARY AND COMMERCIAL TEMPERATURE RANGES

SEPTEMBER 1992

©1992 Integrated Device Technology, Inc

8.4
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IDT71024

CMOS STATIC RAM 1MEG (128K x 8-BIT)

MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN CONFIGURATION

ABSOLUTE MAXIMUM RATINGS("

U Symbol Rating Com’l. Mil. Unit
NC O 1 32 [ Vee V1eRM@ | Terminal Voltage| —0.5t0 +7.0 | -0.5t0 +7.0| V
As O 2 311 A with Respect
‘Aaa 3 30 cs2 to GND
A}li E g 22 g XVE TA Operating O0to+70 | -55t0+125| °C
. Temperature
As [0 6 gpang 27 (] As
As O 7 p323 2600 Ao TBIAS Temperature ~5510 +125 | 6510 +135| °C
A« 8 D322 25[ At & Under Bias
asge 322 poE d Tstc | Storage —5510 +125 | 6510 +150| °C
A2 [ 10 23 [1 Ao Temperature
A1 O 11 22 {1 CSt PT Power 125 125 W
Ao E 12 21 j 1107 Dissipation
1100 O 13 20 1/0s
vos O 14 19 1/Os lout gc Ou:put 50 50 ‘mA
y02 [ 15 18 [0 104 L drren :
H 2964 tbl 02
GND [ 18 17 |1 vos 1. Stresses greater than those listed under ABSOLUTE MAXIMUM
2064 drw 02 RATINGS may cause permanent damage to the device. This is a stress
rating only and functional operation of the device at these or any other
conditions above those indicated in the operational sections of this
DIP/SOJ/LCC specification is not implied. Exposure to absolute maximum rating
TOP VIEW conditions for extended periods may affect reliability.
2. VTERM must not exceed Vce + 0.5V,
TRUTH TABLE("? CAPACITANCE
INPUTS (TA = +25°C, f = 1.0MHz, SOJ package)
wWE | €57l cs2| OF Vo FUNCTION Symbol Parameter(!) Conditions | Max. [ Unit
X | H] X | X| High-z | Deselected-Standby (Isg) CIN Input Capacitance | VIN = 3dV 8 pF
X |vic® X | X | High-Z | Deselected—Standby (Is81) Cro /O Capacitance | Vour=3dV | 8 pF
. NOTE: 2964 tbl 03
X X L X High-Z | Deselected—Standby (Is8) 1. This parameter is guaranteed by device characterization, but is not prod-
X X |Ve®f X High-Z | Deselected—Standby (IsB1) uction tested.
H] L H|H| HOnZ | Quiputs Disabled RECOMMENDED DC OPERATING
H L H L | DATAOUT | Read Data CONDITIONS
L L H X DATAIN | Write Data Symbol Parameter Min. [Typ. Max. Unit
NOTES: 2964 tbl 01
1. H=Vi, L=V, X =Don't care. Vee Supply Voltage 4.5 5.0 55 \Y%
2. Vic=0.2V, Vhe = Vec -0.2V. GND Supply Voltage 0 0 0 \Y
8. Other inputs 2VHo or <Vic. VIH Input High Voltage | 2.2 — | Vee+0.5 \
ViL Input Low Voltage | -0.5M" — 0.8 v
NOTE: 2964 bl 04

DC ELECTRICAL CHARACTERISTICS

Vece = 5.0V = 10%

1. ViL (min.) = —1.5V for pulse width less than 10ns, oncé per cycle.

IDT71024
Symbol Parameter Test Condition Min. Max. Unit
[LI%]| Input Leakage Current Vce = Max., VIN = GND to Vee — 5 pHA
lite]] Output Leakage Current Vce = Max., CST = Vi, €S2 = Vi, VouT = GND to Vce — 5 HA
VoL Output Low Voltage loL =8mA, Vcc = Min. — 04 Vv
VoH Output High Voltage loH =—4mA, Vcc = Min. 24 — v

2964 tbl 05
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IDT71024
CMOS STATIC RAM 1MEG (128K x 8-BIT)

MILITARY AND COMMERCIAL TEMPERATURE RANGES

DC ELECTRICAL CHARACTERISTICS!"
(Vee = 5.0V £ 10%, Vic = 0.2V, Ve = Vee — 0.2V)

71024S15 71024517 71024520 71024525
Symbol Parameter Com'l.| Mil. [Com'l.| Mil. | Com'l.| Mil. [Com'l. | Mil. Unit
lcc Dynamic Operating Current, CS2 2 Vivand 155 — 150 — — | 160 — 145 mA
CST < Vi, Outputs Open, Vcc = Max., f = fmax(@
Is8 Standby Power Supply Current (TTL Level) 35 — 35 —_ - | 40 —_ 35 mA
CS12 ViHor CS2 < VIL, Outputs Open,
Vce = Max., f = fuax®
IsB1 Full Standby Power Supply Current (CMOS Level) 15 — 15 - — | 20 —_ 20 mA
CS1 2 VHc or CS2 < VLc Outputs Open,
Vee = Max., f = 0@, VIN < VLC or VIN 2 VHC
NOTES: 2964 1bl 06
1.All values are maximum guaranteed values.
2.fmax = 1/trc (all address inputs are cycling at fuax); f = 0 means no address input lines are changing.
AC TEST CONDITIONS
Input Pulse Levels GND to 3.0V
Input Rise/Fall Times 3ns
Input Timing Reference Levels 1.5V
Qutput Reference Levels 1.5V
AC Test Load See Figures 1 and 2
2964 tbl 07
5V 5V
480Q 480Q
DATAOUT DATAouT
30pF 255Q 5pF* 255Q
2964 drw 03 2964 drw 04
Figure 1. AC Test Load *Including jig and scope capacitance.
Figure 2. AC Test Load
(for tcLz, toLz, tcHz, toHz, tow, and twhz)
8.4 3



IDT71024
CMOS STATIC RAM 1MEG (128K x 8-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES

AC ELECTRICAL CHARACTERISTICS (Vce = 5.0V +10%, All Temperature Ranges)

71024515" | 71024517 | 7102452019 | 7102452512
Symbol : - Parameter Min. | Max. | Min. | Max.| Min.| Max. | Min. | Max. | Unit
Read Cycle . . . )
tRC Read Cycle Time 15 e 17 L — 20 e 25 _— ns
tAA : Address Access Time — 15 | — 17 — ] 20 — | 25 ns
tacs Chip Select Access Time : — 15 — 17 — |l 20 |. — | 25 ns
tcrz® Chip Select to Output in Low-Z 3 — | 3 — 3 — 3 — ns
tcHz® Chip Deselect to Output in High-Z 0 7 0 8 0 0 10 ns
toe Output Enable to Output Valid — 7 —_— 8 — — 10 ns
toLz® Output Enable to Output in Low-Z 0 -— 0 - 0 — 0 — ns
tonz(® Output Disable to Output in High-Z 0 5 0 6 0 7 0 10 ns
toH Output Hold from Address Change 4 —_ 4 = 4 — 4 — ns
tpy® Chip Select to Power Up Time 0 - 0 - o | — 0 — ns
trpl® Chip Deselect to Power Down Time — 15 | — 17 — | 20 — | 25 ns
Write Cycle
twe Write Cycle Time 15 e 17 e 20 e 25 — ns
tAw Address Valid to End of Write 12 s 13 - 15 — 15 —_ ns
tow Chip Select to End of Write 12 - 13 — 15 — 15 — ns
tAs Address Set-up Time 0 — 0 b 0 — 0 —_ . ns
twp Write Pulse Width 12 — 13 —_ 15 - 15 - ns
twR Write Recovery Time 0 — 0 — 0 —_ 0 —_ ns
tow Data Valid to End of Write 8 — 9 — 9 | — [ 10| — ns
toH Data Hold Time 0 —_ 0 —_ 0 —_— 0 _— ns
tow® Output Active from End of Write 3 - 3 —_ 4 — 4 — ns
twhz® Write Enable to Output in High-Z 0 5 0 7 0| 8 0 9 ns
NOTES: 2964 tol 08

1. 0°to +70°C temperature range only.
2. -55°C to +125°C temperature range only.
3. This parameter guaranteed with the AC load (Figure 2) by device characterization, but is not production tested.

8.4 4



IDT71024
CMOS STATIC RAM 1MEG (128K x 8-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES

TIMING WAVEFORM OF READ CYCLE NO. 1!

-

tRC -
ADDRESS % )!(

, | A
oE \\\\\\\\ '/ /S S S

[——— {op —

NI

= N\ \ (5) "4
cs _ k toLz > A // / / / / /
- tACS @ >
oLz 5 __ - let— toHZ (5) ———— ]
- tcHz )
DATAOUT HIGH IMPEDANCE 4 DATAOUT VALID S—
‘ | lea— tPU 1PD
Vce SUPPLY '©C
CURRENT lss
2964 drw 06
TIMING WAVEFORM OF READ CYCLE NO. 2(':24)
tRC >
ADDRESS X ). 4
oy |
toH -] [*—— tOH
DATAOUT PREVIOUS DATAOUT VALID  DATAOUT VALID
2964 drw 07

NOTES:

. WE is HIGH for Read Cycle.

Device is continuously selected, C5T is LOW, CS2 is HIGH.

. Address must be valid prior to or coincident with the later of TS transition LOW and CS2 transition HIGH; otherwise taa is the limiting parameter.
OF is LOW.

Transition is measured $+200mV from steady state.

LE RS

84 5



IDT71024
CMOS STATIC RAM 1MEG (128K x 8-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES

TIMING WAVEFORM OF WRITE CYCLE NO. 1 (WE CONTROLLED TIMING)(": 25 7)

twe .
ADDRESS >< ) (
< taw
Cst K tow 5 m
‘A A N N
cs2 -
7 -
tas —>je wp® S
WE P /
(8)
twhz © —] oW ® tCHzZ
DATACUT _< @ HIGH IMPEDANCE "
_ 1OH
[— tDW ——»
DATAN DATANVALID
2964 drw 09

TIMING WAVEFORM OF WRITE CYCLE NO. 2 (CS1 AND CS2 CONTROLLED TIMING)(" 2%

twc

ADDRESS X X
-

/|
cs2 . 3?

twp @ e

tcw

N NANAN L[S

l—— tpw —— 1DH —

DATAIN DATAINVALID )

2964 drw 10

NOTES:

1. WE must be HIGH, CST must be HIGH, or CS2 must be LOW during all address transitions.

. A write occurs during the overlap of a LOW TST, HIGH CS2, and a LOW WE.

twR is measured from the earlier of either CST or WE going HIGH or CS2 going LOW to the end of the write cycle.

. During this period, I/O pins are in the output state, and input signals must not be applied.

If the CST LOW transition or the CS2 HIGH transition occurs simultaneously with or after the WE LOW transition, the outputs remain in a high impedance

state. TST and CS2 must both be active during the tcw write period.

. Transition is measured +200mV from steady state.

7. OEis continuosly HIGH. During a WE controlled write cycie with OE LOW, twp must be greater than or equal to twHz + tow to allow the I/O drivers to turn
off and data to be placed on the bus for the required tow. fOE is HIGH during a WE controlied write cycle, this requirementdoes notapply and the minimum
wiite pulse is the specified twe.

ahwN

o
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IDT71024
CMOS STATIC RAM 1MEG (128K x 8-BIT) . MILITARY AND COMMERCIAL TEMPERATURE RANGES

ORDERING INFORMATION

IDT 71024 S XX X X
Device Power "Speed  Package Process/
~ Type Temperature ) )
Range Blank Commercial (0°C to +70°C)
L— 8B Military (-55°C to +125°C)

Compliant to MIL-STD-883, Class B

D 400-mil Ceramic DIP (D32-2)

P 400-mil Plastic DIP (P32-3)

L 400 x 820 mil LCC package (L32-2)
Y 400-mil SOJ (S032-3)

15 Commercial Only
;(7] aﬁitngpye(r)crl\?)l/ Only Speed in nanoseconds
25 -~ Military Only

2964 drw 11




BiCMOS STATIC RAM PRELIMINARY
1 MEG (128K x 8-BIT) IDT71B024
Integrated Device Technology, Inc. '
FEATURES: DESCRIPTION:

« 128K x 8 Advanced High-Speed BiCMOS Static RAM

.

.

Equal access and cycle times
— Commercial: 15/17ns
Two Chip Selects plus one Output

Enable pin

- Bidirectional inputs and outputs directly TTL-compatible

Low power consumption via chip d

eselect

Available in 32-pin Plastic DIP and SOJ packages

The IDT71B024 is a 1,024,576-bit high-speed Static RAM
organized as 128K x 8. It is fabricated using IDT's high-
perfomance, high-reliability BICMOS technology. This state-
of-the-art technology, combined with innovative circuit design
techniques, provides a cost-effective solution for high-speed
memory needs.

The IDT71B024 has an output enable pin which operates
as fast as 8ns, with address access times as fast as 15ns
available. Allbidirectionalinputs and outputs ofthe IDT71B024
are TTL-compatible and operation is from a single 5V supply.
Fully static asynchronous circuitry is used; no clocks or
refresh are required for operation.

The IDT71B024 is packaged ina 32-pin 400 mil Plastic DIP
and 32-pin 400 mil Plastic SOJ.

FUNCTIONAL BLOCK DIAGRAM

o ———» N
. [ ]
. 1,024,576-BIT
. ADDRESS MEMORY ARRAY

DECODER .

L 44A44545/

YYYVYYY

Y0007 _—;‘11—-{}——> VOCONTROL  |—*
8, 1

W CONTROL

OF LoGIC

CS1 -~

Cs2 2991 drw 01
The IDT logo is a registered trademark of Integrated Device Technology, Inc.
COMMERCIAL TEMPERATURE RANGE SEPTEMBER 1992
©1992 Integrated Device Technology, Inc. 8.5 DsSC-1088/2
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IDT71B024
BiCMOS STATIC RAM 1MEG (128K x 8-BIT)

COMMERCIAL TEMPERATURE RANGE

PIN CONFIGURATION

ABSOLUTE MAXIMUM RATINGS("

U Symbol Rating Com’l. Unit
NC O 1 32 [ Veo VTERM®@ | Terminal Voltage —05t0+7.0 v
At S 2 31 [ A1s with Respect
A [} 3 %0 [1] Cs2 "1t0 GND
A [ 4 28 [ WE Ta Operating Oto +70 °C
A7 s 28 [ A3 Temperature
6 27
QEE 7 pang % g 22 TslAS Temperature -55 10 +125 °C
' E 8 SO0323 25 A Under Bias
As O] o 24 1 OE TsTG Storage -55t0+125 | °C
A2 [J 10 23 |7 Ato Temperature
Aq O 1 22 [1 TS7 PT Power 1.25 w
Ao [ 12 21 I3 o7 Dissipation
2
ey E . B /oo lou DC Output 50 mA
5
Vo2 O 15 18 0. L Current
16 17 H 2991 tbl 02
GND [ ] 103 1. Stresses greater than those listed under ABSOLUTE MAXIMUM
RATINGS may cause permanent damage to the device. This is a stress
2991 drw 02 rating only and functional operation of the device at these or any other
conditions above those indicated in the operational sections of this
DIP/SOJ specification is not implied. Exposure to absolute maximum rating
TOP VIEW conditions for extended periods may affect reliability.
2. VTERM must not exceed Vcc + 0.5V.
TRUTH TABLE!'? CAPACITANCE
INPUTS 10 FUNCTION (TA = +25°C, f = 1.0MHz, SOJ package)
WE | c57) csz2] o Symbol |  Parameter(? Conditions | Max. | Unit
X H | X | X | High-Z |Deselected-Standby (IsB) CiN input Capacitance ViN = 3dV 6 pF
X |vio®] X [ X | High-Z |Deselected-Standby (Ise1){ t_CUO__ | VO Capacitance Vour=3dvV | 7 | pF
. NOTE: 2991 tb1 03
X X L X High-Z Deselected-Standby (Is6) 1. This parameter is guaranteed by device characterization, but is not prod-
X X |Ve®l X High-Z | Deselected—Standby (IsB1) uction tested.
H L H H High-Z | Outputs Disabled
T T T Tormaos T oens oo RECOMMENDED DC OPERATING
L L H X | DATAIN | Write Data gotl)DllTIO:lS T m -
NoTES: J— ymbo arameter in. |Typ. ax. | Unit
1. H= Vi, L=V, X =Don't care. Vee Supply Voltage 45 5.0 55 \
2. V16 = 0.2V, Vo = Voe-0.2V. GND Supply Voltage 0 0 0 Y
3. Other inputs 2VHc or <Vic. -
VIH Input High Voltage | 2.2 — | Vec+0.5 \
ViL Input Low Voltage | —0.5" — 08 v
NOTE: 2991 bl 04
1. ViL{min.) = -1.5V for pulse width less than 10ns, once per cycle.
DC ELECTRICAL CHARACTERISTICS
Vee = 5.0V £10%
IDT71B024
Symbol Parameter Test Condition Min. Max. Unit
1] Input Leakage Current Vee = Max., VIN=GND to Vce — 5 pA
o] Output Leakage Current Vce = Max., CST = ViH, €S2 = Vi, VouT = GND to Vce — 5 HA
VoL Output Low Voltage loL =8mA, Vce = Min. —_ 0.4 v
VoH Output High Voltage loH =—4mA. Vcc = Min. 24 —_ Vv
2991 tbl 05
8.5 2



IDT71B024
BiCMOS STATIC RAM 1MEG (128K x 8-BIT) COMMERCIAL TEMPERATURE RANGE

DC ELECTRICAL CHARACTERISTICS!"
(Vce = 5.0V £ 10%, Vic = 0.2V, Ve = Vec — 0.2V)

71B024S15 718024517
Symbol Parameter Com'l. Mil. Com'l. Mil. Unit
lcc Dynamic Operating Current, CS2 > Vinand 200 — 195 — mA
5T < ViL, Outputs Open, Vcc = Max., f = fmax®
IsB Standby Power Supply Current (TTL Level) 55 — 50 — mA

CST = ViHor CS2 < Vi, Outputs Open,
Vce = Max., f = fuax®

IsB1 Full Standby Power Supply Current (CMOS Level) 40 — 40 — mA
CST 2 VHe or CS2 < Vic Outputs Open,
Vce = Max., t = 0@, VIN < VLC or VIN 2 VHC
NOTES: . 2991 1bl 06

1. All values are maximum guaranteed values.
2. fmax = 1/trc (all address inputs are cycling at fwax); f = 0 means no address input lines are changing.

AC TEST CONDITIONS
Input Pulse Levels GND to 3.0V
Input Rise/Fall Times 3ns
Input Timing Reference Levels ' 1.5V
Output Reference Levels ' 1.5V
AC Test Load See Figures 1,2, & 3 5V
2991 bl 07
480Q
DATAouT
5pF* 255Q
2991 drw 04
2091 drw 03 : *Including jig and scope capacitance.
Figure 1. AC Test Load Figure 2, AC Test Load

(for tcLz, toLz, tchHz, tonz, tow, and twHz)

7 ——

6 d—

A TAA 54—
(Typical, ns) _J
4

3
2_

20 40 60 80 100 120140 160180 200
CAPACITANCE (pF)  2%910wo0s

Figure 3. Lumped Capacitive Load, typical Derating
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IDT71B024
BiCMOS STATIC RAM 1MEG (128K x 8-BIT) COMMERCIAL TEMPERATURE RANGE

AC ELECTRICAL CHARACTERISTICS (vcc=5.0V +10%)

71B024S15 71B024S517
Symbol Parameter Min. T Max. | Min. | Max. ] Unit
Read Cycle
tRC Read Cycle Time 15 — 17 — ns
tAA Address Access Time - 15 — 17 ns
tACS Chip Select Access Time — 15 — 17 ns
torzt" Chip Select to Output in Low-Z 3 —_ 3 - ns
torz(M Chip Deselect to Output in High-Z 0 8 0 8 ns
OE Output Enable to Output Valid —_ 8 — 9 ns
torz(M Output Enable to Output in Low-Z 0 - 0 - ns
touzt" Output Disable to Output in High-Z 0 7 o 7 ns
104 Output Hold from Address Change 4 — 4 —_ ns
tpu(? Chip Select to Power-Up Time 0 — 0 - ns
teol¥ Chip Deselect to Power-Down Time — 15 — 17 ns
Write Cycle
twe Wirite Cycle Time 15 — 17 — ns
taw Address Valid to End-of-Write 12 —_ 12 — ns
tcw Chip Select to End-of-Write 12 — 12 -— ns
tAS Address Set-up Time 0 — 0 — ns
twp Write Pulse Width 12 — 12 — ns
tWR Wirite Recovery Time o —_ 0 — ns
tow Data Valid to End-of-Write 8 — 9 — ns
toH Data Hold Time 0 —_ 0 —_ ns
tow" Output Active from End-of-Write 3 — 3 —_ ns
twhz(! Write Enable to Output in High-Z 0 8 0 8 ns
OTE: 2931 tbl 08

1. This parameter guaranteed with the AC load (Figure 2) by device characterization, but is not production tested.

8.5 4



IDT71B024
BiCMOS STATIC RAM tMEG (128K x 8-BIT) COMMERCIAL TEMPERATURE RANGE

TIMING WAVEFORM OF READ CYCLE NO. 1"

| tRC »
ADDRESS >‘< )I{
e

taa >

o N Sk o777

1\

> KX TT7 777
cs2” S S A tacs® SO N NN\

\ 4

< tcz® > [ ¢——— tonz® —p
HIGH IMPEDANCE torz®
[ c
DATA our ‘ 4 DATAour VALID S—
le— tpu e——tPD
Vce lcc
SUPPLY _—;l(
CURRENT  Isb
2991 drw 06

TIMING WAVEFORM OF READ CYCLE NO. 2(1:29)

tRC >

ADDRESS . & X

< 1AA »|

< toH »| | ¢—— toH
DATAour  PREVIOUS DATAoyr VALID DATAcut VALID

2991 drw 07

NOTES:

. WE is HIGH for Read Cycle.

. Device is continuously selected, CST is LOW, CS2is HIGH.

Address must be valid prior to or coincident with the later of CST transition LOW and CS2 transition HIGH; otherwise taa is the limiting parameter.
OE is LOW.

. Transition is measured £200mV from steady state.

EEFEECIEN
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IDT71B024
BiCMOS STATIC RAM 1MEG (128K x 8-BIT) COMMERCIAL TEMPERATURE RANGE

TIMING WAVEFORM OF WRITE CYCLE NO. 1 (WE CONTROLLED TIMING)(": 257

| twe >
ADDRESS k >k

< taw »
o5\ R o > .
Cs2 :7( twa® >< > : ~
— tAS —Plg- twp ™ ol —
WE RO <
tcHz ®
f— twHz O — tow ©
—P
DATAGUT _( @ N\ HIGH IMPEDANCE — @
le— tOW —p >
DATAIN DATAIN VALID
2991 drw 08

TIMING WAVEFORM OF WRITE CYCLE NO. 2 (CS1 AND CS2 CONTROLLED TIMING)" 2 %

te twe

ADDRESS * ><
t AW
CST J[
cs2 §‘
l— tas —sy tcw —» twr® |e—
TENNNN\ TS S s
le— tDW tDH
DATAIN DATAIN VALID )m

NOTES:

. WE must be HIGH, CST must be HIGH, or CS2 must be LOW during all address transitions.

. A write occurs during the overlap of a LOW TST, HIGH CS2, and a LOW WE.

. twris measured from the earlier of either CST or WE going HIGH or CS2 going LOW to the end of the write cycle.

. During this period l/O pins are in the output state, and input signals must not be applied.

. Ifthe TST LOW transition or the CS2 HIGH transition occurs simultaneously with or after the WE LOW transition, the outputs remain in a high-impedance

state. TS1 and CS2 must both be active during the tcw write period.

. Transition is measured +200mV from steady state.

7. OEis continucusly HIGH. During a WE controlied write cycle with OE LOW, twp must be greater than or equal to twHz + tow to allow the I/O drivers to
turn off and data to be placed on the bus for the required tow. 1f OF is HIGH during a WE controlled write cycle, this requirement does not apply and
the minimum write pulse is the specified twe.

[ SN S

o
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IDT71B024
BICMOS STATIC RAM 1MEG (128K x 8-BIT)

COMMERCIAL TEMPERATURE RANGE

ORDERING INFORMATION
IDT 71B024 S XX X X
Device Power Speed Package Process/
Type Temperature
‘ Range
L——{Blank  Commercial (0°C to +70C)
| P 400-mil Plastic DIP (P32-3)
1Y 400-mil SOJ (S032-3)
] 15 i .
| 17 ggmmg;ﬁ;:l 82:; Speed in Nanoseconds
2991 drw 10
8.5 7



Integrated Device Technology, Inc.

BiCMOS STATICRAM ~_ ADVANCE
1 MEG (128K x 8-BIT) INFORMATION
REVOLUTIONARY PINOUT ,

IDT71B124

FEATURES: E

+ 128K x 8 advanced high-speed BiCMOS static RAM

reduced noise
Equal access and cycle:times
— Commercial: 10/12/15ns

Low power consumption via chip deselect

JEDEC revolutionary pinout (center power/GND) for

DESCRIPTION:

The IDT71B124 is a 1,024,576-bit high-speed Static RAM
organized as 128Kx8. It is fabricated using IDT's high-
perfomance, high-reliability BICMOS technology. This state-

- - of-the-art technology, combined with innovative circuit design

One Chip Select plus one Output Enable pin
Bidirectional inputs and outputs directly TTL-compatible

Available in JEDEC 32-pin Plastic DiP and SOJ packages

techniques, provides a cost-effective solution for high-speed
memory needs. The JEDEC center pin power/GND pinout
reduces noise generation and improves high speed system
performance.

The IDT71B124 has an output enable pin which operates
as fast as bns, with address access times as fast as 10ns
available. All bidirectional inputs and outputs of the
IDT71BR024 are TTL-compatible and operation is from a
single 5V supply. Fully static asynchronous circuitry is used;
no clocks or refresh are required for operation.

The IDT71B124 is packaged in 32-pin 400 mil Plastic DIP
and 32-pin 400 mil Plastic SOJ packages.

FUNCTIONAL BLOCK DIAGRAM

AU ———-
: : 1,024,576-BIT
. ADDRESS . Il
; DECODER : MEMORY ARRAY
A1 —————> -
A ﬁ
\AARAAAA
00 — VO e Jl«\’ VO CONTROL >
al /‘
WE CONTROL
OfF —+ LOGIC
Cs
2949 drw 01
The IDT Logo is a regi: d of ! d Device T Inc.
COMMERCIAL TEMPERATURE RANGE SEPTEMBER 1992
1992 Integrated Device Technology, Inc. 8.6
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IDT71B124

BiCMOS STATIC RAM 1MEG (128K x 8-BIT) REVOLUTIONARY PINOUT

COMMERCIAL TEMPERATURE RANGE

PIN CONFIGURATION

ABSOLUTE MAXIMUM RATINGS("

U Symbol Rating Com’l. Unit
Ao O 1 32H Ats V1ERM®P [ Terminal Voltage with -05t0+7.0{ V
A2 31 0 A Respect to GND
A2 O3 30 A4 -
As [ 4 20 11 Az Ta Operating Temperature 0to +70 °C
cs s 28 1 OE Teias | Temperature Under Bias ~5510 +125 °C
/0o O 6 s032-3 27 [1 1107
/01 g 7 ‘P33 260 1Oe Tsta Storage Temperature -55t0 +125| °C
GV;S 5 g gi g SND PT Power Dissipation 1.0 w
cc
voe O 10 23 [ vos lout DC Output Current 50 mA
I/0s O 11 22 1 10a NOTES: 2949 t61 02
WE 12 21 [ A2 1. Stresses greater than those listed under ABSOLUTE MAXIMUM
A4 13 20 A11 RATINGS may cause permanent damage to the device. This is a stress
As [ 14 19 a A0 rating only and functional operation of the device at these or any other
rs O 15 180 A conditions above those indicated in the operational sections of this
6 9 specification is not implied. Exposure to absolute maximum rating
A7 [ 16 17 [1 As conditions for extended periods may affect reliability.
2. VTERM must not exceed Vcc + 0.5V.
2949 drw 02
DIP/SOJ
TOP VIEW
TRUTH TABLE('? CAPACITANCE
cs | oE | WE Vo Eunction (TA = +25°C, f = 1.0MHz, SOJ package)
L L H |DATAouT | Read Data Symbol Parameter(? Conditions | Max. | Unit
L X L DATAIN | Write Data CIN Input Capacitance ViN = 3dV 8 pF
L H H High-Z | Outputs Disabled Crvo I/O Capacitance VouT = 3dV 8 pF
iqh. R NOTE: 294916103
H X X H!gh 24 Deselected - Standby (Iss) 1. This parameter is guaranteed by device characterization, but not prod-
V| X X | High-Z | Deselected - Standby (Isa1) uction tested.
NOTES: 2949 tb1 01

1. H=ViH, L= Vi, x =Don't care.
2. Vic=0.2V, VHe = Vcc-0.2V.
3. Other inputs >VHc or <VLc.

DC ELECTRICAL CHARACTERISTICS

Vee = 5.0V +10%

RECOMMENDED DC OPERATING

CONDITIONS
Symbol | Parameter Min. | Typ.|{ Max. | Unit
Vce Supply Voltage 45 50 5.5 \
GND Supply Voltage 0 0 0 \
ViH Input High Voltage} 2.2 — | Vcc+0.5] V
ViL Input Low Voltage | -0.5" — 0.8 v
NOTE: 2949 bl 04

1.

Vit (min.) = 1.5V for pulse width less than 10ns, once per cycle.

IDT71B124

Symbol Parameter Test Condition Min. Max. Unit
1] Input Leakage Current Vece = Max., VIN = GND to Vee —_ 5 HA
JiLo} Output Leakage Current Vee = Max., CS = ViH, VouT = GND to Vce — 5 HA

VoL Output Low Voltage loL =8mA, Vcc = Min. — 04 Y

VoH Output High Voltage IoH =—4mA, Vcc = Min. 2.4 — Vv

2949 1bl 05
8.6 2




IDT71B124
BiCMOS STATIC RAM 1MEG (128K x 8-BIT) REVOLUTIONARY PINOUT 'COMMERCIAL TEMPERATURE RANGE

DC ELECTRICAL CHARACTERISTICS(")
(Vee = 5.0V £10%, Viec = 0.2V, Vie = Vec — 0.2V)

71B124S10 71B124512 71B124S15
Symbol Parameter Com'l.| Mil. Com'l. Mil. Com'l. Mil. Unit
Icc Dynamic Operating Current, 175 — 165 — 155 — mA
TS < ViL, Outputs Open, Vcc = Max., f = fuax®
IsB Standby Power Supply Current (TTL Level) 35 — 30 — 30 —_ mA

CS 2 ViH, Outputs Open,
Vce = Max., f = fmax®
IsB1 Full Standby Power Supply Current (CMOS Level) 12 — 12 —_ 12 — mA
CS 2 VHg, Outputs Open, )

Vee = Max., f = 0@, Vin < Vic or VIN2 VHC
NOTES: : . 2949 tol 06

1.Allvalues are maximum guaranteed values.
2.fmax = 1/tre (all address inputs are cycling at fuax); f = 0 means no address input lines are changing.

AC TEST CONDITIONS
Input Pulse Levels GND to 3.0V
Input Rise/Fall Times 3ns
Input Timing Reference Levels 1.5V,
QOutput Reference Levels 1.5V
AC Test Load ) See Figures 1, 2, and 3
T : 5V
) 480Q
DATAouT
SpF* 2550

— 2949 drw 04

2049 drw 03 *Including jig and scope capacitance.

Figure 1. AC Test Load Figure 2. AC Test Load
(for tcLz, toLz, tcHz, tonz, tow, and twHz)

7 e

6

Atan
(Typical, ns) 5 4

20 40 60 80 100 120 140 160 180 200
CAPACITANCE (pF)

2949 drw 05

Figure 3. Lumped Capacitive Load, typical Derating
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IDT71B124
BiCMOS STATIC RAM 1MEG (128K x 8-BIT) REVOLUTIONARY PINOUT COMMERCIAL TEMPERATURE RANGE

AC ELECTRICAL CHARACTERISTICS (Vcc = 5.0V +10%)

71B124510 71B124512 71B124S15

Symbol Parameter Wﬁ\ [ Max. | Min. T Max. | Min [ Max.| Unit
Read Cycle

tRC Read Cycle Time 10 — 12 —_ 15 — ns
taA Address Access Time — 10 —_ 12 - 15 ns
tacs Chip Select Access Time - 10 — 12 — 15 ns
terzl) Chip Select to Output in Low-Z 2 — 3 — 3 — ns
toHz( Chip Deselect to Output in High-Z 0 5 0 6 0 7 ns
10E Output Enable to Output Valid — —_ 6 — 7 ns
torz(" Output Enable to Output in Low-Z 0 — 0 — 0 — ns
tonz(" Output Disable to Output in High-Z 0 5 0 6 0 7 ns
foH Output Hold from Address Change 3 —_ 3 —_ 3 —_ ns
ey Chip Select to Power Up Time 0 — o — 0 — ns
tpo(") Chip Deselect to Power Down Time — 10 — 12 — 15 ns
Write Cycle

twe Write Cycle Time 10 — 12 - 15 — ns
taw Address Valid to End of Write 8 — 9 —_ 10 - ns
tcw Chip Select to End of Write 8 — 9 — 10 — ns
tAS Address Set-up Time 0 —_ 0 —_ 0 — ns
twp Write Pulse Width 8 — 9 —_ 10 — ns
twR Write Recovery Time 0 — 0 — 0 — ns
tow Data Valid to End of Wiite 6 — 7 — 8 —_ ns
toH Data Hold Time 0 — 0 — 0 — ns
tow(" Output Active from End of Write 3 — 3 — 3 — ns
twhz(" Write Enable to Output in High-Z 0 5 0 6 0 7 ns

NOTE: 2949 tbl 08

1. This parameter guaranteed with the AC load (Figure 2) by device characterization, but is not production tested.

8.6 4



IDT71B124
BiCMOS STATIC RAM 1MEG (128K x 8-BIT) REVOLUTIONARY PINOUT COMMERCIAL TEMPERATURE RANGE

TIMING WAVEFORM OF READ CYCLE NO. 1" _

tRC
ADDRESS )l(

| tAA —
ENNNNANNNK r S S

[——tog —>

O
m
N\

= N\ ? N\ (5) v 1/
cs N oz 7//////
i tacs @ »>-
-~ 1oz ® ——— [—— tonz® ———
a— tcHz
DATAUT HIGH IMPEDANCE 4 DATAOUT VALID S

| e tpU L—— tPD ———p»]

Vce SUPPLY '°€
CURRENT IsB
2949 drw 06
TIMING WAVEFORM OF READ CYCLE NO. 2(1:24)
tRC -
ADDRESS X X
tAA | >
toH - [+— toH
DATAouT DATAouT VALID
2949 drw 07

NOTES:
1. WE is HIGH for Read Cycle.
2. Device is continuously selected, CS is LOW.
3. Address must be valid prior to or coincident with the later of TS transition LOW; otherwise taa is the limiting parameter.
4. OEis LOW.
5. Transition is measured +200mV from steady state.

8.6 5



IDT71B124 -
BiCMOS STATIC RAM 1MEG (128K x 8-BIT) REVOLUTIONARY PINOUT COMMERCIAL TEMPERATURE RANGE

TIMING WAVEFORM OF WRITE CYCLE NO. 1 (WE CONTROLLED TIMING)(": 23 %)

twe
ADDRESS >< ><
- tAaw >
TS A_/777—/
—~— tas —™ twp(® ~—twR ——‘
wE b A
fe— twrz® —:' r_ tow ®)_p re— tcriz ©
DATAouT @ N HIGH IMPEDANCE ”
F— tow 10H
DATAIN DATAINVALID
I\ - / 23849 drw 09
TIMING WAVEFORM OF WRITE CYCLE NO. 2 (CS CONTROLLED TIMING)(": 2:5)
twe !
ADDRESS >( )(
taw -
[} J£
lea—tAS } tow o tWR

E TOSO\ T T

f— 1OW ——— e 1DH ]

DATAIN DATAINVALID >

2949 drw 10

NOTES:

1. WE or CS must be HIGH during all address transitions.

2. A write occurs during the overlap of a LOW TS and a LOW WE.

3. OEis continuously HIGH. If during a WE controlled write cycle OE is LOW, twp must be greater than or equal to twHz + tow to allow the I/O drivers to turn
off and data to be placed on the bus for the required tow. 1f OE is HIGH during a WE controlled write cycle, this requirement does not apply and the
minimum write pulse is the specified twp.

4. During this period, I/O pins are in the output state, and input signals must not be applied.

5. Ifthe CS LOW transition occurs simultaneously with or after the WE LOW transition, the outputs remain in a high impedance state.

6. Transition is measured +200mV from steady state.

ORDERING INFORMATION

IDT 71B124 S XX X X
Device Power Speed Package Process/
Type Temperature
Range
Blank Commercial (0°C to +70°C)
| P 400-mil Plastic DIP (P32-3)
Y 400-mil SOJ (SO32-3)
10
1§ Speed in nanoseconds
1

2949 drw 11
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3.3V SRAM PRODUCTS

IDT has recently introduced the first true fast 3.3V SRAMin
the world, the IDT713256SL. This 32K x 8 SRAM contrasts
with re-characterized 5V parts that degrade in speed and may
have potential problems meeting the thresholds specified in
the new JEDEC 3.3V LVTTL standard.

By developing 3.3V-specific designs and processes, IDT's
3.3V SRAMs exhibit excellent parametric characteristics both
in speed and power consumption, as well as full compliance
with the JEDEC LVTTL standard.

IDT is fully committed to offering 3.3V fast SRAMs for the
new generation of systems, and the IDT713256SL is but the
first of what will be a very prolific family. A 1M (128K x 8)
version is the first to follow.

These parts are ideal for portable equipment where both
battery-life extension is essential and high-performance is
necessary (<30ns speeds). The small SOJ packages avail-
able help alleviate the typical space constraint in portable
equipment.

Part Speeds
Size Org. Features Process Number | Power Commercial Military
3.3VRAMS | 32K x 8 3.3V 3.3V CMOS| 713256 | SL 20,25,30 /A
128K x 8 3.3V 3.3V CMOS] 713024 | SL 20,25 N/A

9.0
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AR\ VERY LOW POWER PRELIMINARY.
o 3.3V CMOS FAST SRAM IO A TIoN
E 256K (32K x 8-BIT)
Integrated Device Technology, Inc.

FEATURES

« deal for 16/32-bit notebook/sub-notebook cache at 20, 25,
and 33MHz, and for other battery-operated equipment

+ Very low standby current (maximums):
— 3.0mA standby
— 500uA full standby

+ Fast access times:
— 20/25/30ns

- Battery-backup operation: 2V data retention
— 300uA data retention current (max.)

» Small package for space-efficient layouts:
— 28-pin 300 mil SOJ

- Ideal configuration for large cache sizes, withminimum space
and minimum power:
— 32Kx8

» Produced with advanced high-performance CMOS
technology

- Input and output are TTL-compatible

» Single 3.3V(+0.3V) power supply

DESCRIPTION _
The IDT713256SL is a 262,144-bit high-speed static RAM
organized as 32K x 8. It is fabricated using IDT's high-

Address access times of 20, 25, and 30ns are ideal for 16
and 32-bit notebook and laptop cache designs running at 20,
25, and 33MHz, and operating from 3.3 volts. For instance,
two of these SRAMs interface directly to many 386 notebook
cache controllers to form a 64kB cache. Portable communica-
tions and test equipment benefit from these fast speeds and
low power too.

When the power management logic puts the IDT713256S L
in standby mode, its very low power characteristics contribute
to extended battery life.

When CS goes HIGH, the SRAM will automatically go to a
low power standby mode and willremainin standby as long as
CS remains HIGH. Furthermore, under full standby mode (CS
at CMOS level, f=0), power consumption is guaranteed to
always be less than 1.65mW and typically will be much
smaller.

This SRAM also offers battery-backup dataretention atas
little as 2 volts. Under this condition, power consumption is
guaranteed not to exceed 1.0mW and typically will be much
smaller. i

The package chosen for this device, 28-pin 300mil SOJ,
helps the designer attain the stringent space goals typical of
notebooks, sub-notebooks, and battery-operated portable

performance, high-reliability CMOS technology. equipment.
The IDT713256SL has outstanding low power characteris-
tics, as well as fast speeds.
FUNCTIONAL BLOCK DIAGRAM
Ao °——Lo\_= la— Ve
o [ ]
* . 262,144 BIT [~ GND
. BEChbER . MEMORY ARRAY
A1s © '\IF v
——-—J ® o & o o o o
1/Oo M_l%_‘ . s
: | INPUT : /0 CONTROL
- cimeoT
. . .
o7 o '\l > ?
o ON L
OEo— | CONTRO
WE CIRCUIT 3012 drw 01
The IDT logo is a d k of Integrated Device Technolagy, Inc.

COMMERCIAL TEMPERATURE RANGES

SEPTEMBER 1992

©1992 Integrated Device Technology, Inc.

9.1

DSC-1100/-
1



IDT713256SL 3.3V CMOS STATIC RAM 256K (32K x 8-BIT)

COMMERCIAL TEMPERATURE RANGE

PIN CONFIGURATIONS ABSOLUTE MAXIMUM RATINGS("
Symbol Ratin Com’l. Unit
A4 ~ 28 [ Vce . @) " 2 -
A2 [ 2 27 |1 WE VTERM Terminal Voltage with -0.5t0+4.6 \'
A7 s 26 [ A13 Respect to GND :
As []4 25 [ As vTerm® | Terminal Voltage with 0510 VCC+0.5] Vv
As s ) 24 [ Ao Respect to GND
Ae gopgs 2 [0 Al Ta Operating Temperature 010 +70 °C
As 47 22 1 O TelAS Temperature Under Bias -55t0 +125 °C
A2 s 21 Ao
Al e 20 ] CS TsTG Storage Temperature ~5510 +125 °C
Ao E 10 19 E 1107 PT Power Dissipation 1.0 W
/0o ] 11 18 [ /06 JouT DC Output Current 50 mA
V01 [} 12 ” D I/0s NOTES: 301210103
102 [ 13 16 [1 /O4 1. Stresses greater than those listed under ABSOLUTE MAXIMUM
GND [] 14 15 [ /03 RATINGS may cause permanent damage to the device. This is a stress
rating only and functional operation of the device at these or any other
3012 drw 02 conditions above those indicated in the operational sections of this
specification is not implied. Exposure to absolute maximum rating
SoJ conditions for extended periods may affect reliability.
TOP VIEW 2. Vec terminals only
3. Input, Output, and 1/O terminals; 4.6V maximum
PIN DESCRIPTIONS CAPACITANCE (Ta = +25°C, f = 1.0MHz,
Name Description SOJ package)
Ao-Aa Addresses Symbol Parameter(!) Conditions | Max. | Unit
1100=1/07 Data Input/Output CIN’ Input Capacitance VIN = 3dV 5 pF
CS Chip Select CouT | Output Capacitance | Vout =3dV 7 | pF
WE Write Enable NOTE: 3012 1ol 04
1. This parameter is determined by device characterization, but is not
OE Output Enable production tested.
GND Ground
Vce Power
2el® RECOMMENDED OPERATING
TEMPERATURE AND SUPPLY VOLTAGE
(1) Grade Temperature GND Vee
TRUTH TABLE Commercial 0°C to +70°C ov 3.3V+0.3V
WE CS OE /0 Function 301216105
X H X High-Z | Standby (ISB)
X VHC X High-Z { Standby (ISB1)
H L H High-Z | Output Disable
H L L Doutr | Read RECOMMENDED DC OPERATING
L L X Din Write - CONDITIONS
NOTE: 30121102 Symbol Parameter Min. | Typ. | Max. |Unit
1. H=VmH, L= Vi, X =Don't Care
) Vce Supply Voltage 3.0 3.3 3.6 \'
GND Supply Voltage 0 o] 0 \Y
VIH Input High Voltage 2.0 — |Vece+0.3| V
ViL Input Low Voltage |-050" | — 08 | v
NOTE: 30121bl 06
1. ViL{min.) = —1.0V for pulse width less than 5ns, once per cycle.
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IDT713256SL 3.3V CMOS STATIC RAM 256K (32K x 8-BIT)

COMMERCIAL TEMPERATURE RANGE

DC ELECTRICAL CHARACTERISTICS(" 2
(Vee = 3.3V £ 0.3V, VLec = 0.2V, VHC = Vce - 0.2V)

713256SL20 713256SL25 | 713256SL30
Symbol Parameter Power Com'l. Com’l. Com’l. Unit
lcc Dynamic Operating Current CS < ViL, Outputs SL 95 90 85 mA
Open, Vcc = Max., f = fuax(®
Iss Standby Power Supply Current (TTL Level) SL 3 3 3 mA
TS = VIH, Vce = Max., Outputs Open, f = fmax(?
IsB1 Full Standby Power Supply Current (CMOS Level) SL 0.5 0.5 0.5 mA
CS > VHc, Voe = Max., =0
NOTES: 301210107
1. All values are maximum guaranteed values.
2. fmax = 1/tRc, only address inputs cycling at fmax; f =0 means that no inputs are cycling.
AC TEST CONDITIONS
Input Pulse Levels GND to 3.0V
Input Rise/Fall Times 3ns
Input Timing Reference Levels 1.5V
Output Reference Levels 1.5V
AC Test Load See Figures 1 and 2
3012 tbl 08
3.3V 3.3V
3200 3200
DATAouT DATAouT
35002 30pF* 350Q SpF*
301t2drw 03 3012 drw 04
Figure 1. AC Test Load Figure 2. AC Test Load
(for tcLz, torz, tchz, tonz, tow, twHz)
*Includes scope and jig capacitances
DC ELECTRICAL CHARACTERISTICS
Vee = 3.3V+ 0.3V
IDT713256SL
Symbol Parameter Test Condition Min. Typ. Max. Unit
1] Input Leakage Current Vce = Max., VIN = GND to Vce — — 2 uA
|ILo| Output Leakage Current]| Vcc = Max., €S = ViH, VouT = GND to Vco — — 2 pA
VoL Output Low Voltage loL = 8mA, Vcc = Min. — — 0.4 \
VoH Output High Voltage lIoH = —4mA, Vcc = Min. 24 — — \i
3012 tbl 09
9.1 3




IDT713256SL 3.3V CMOS STATIC RAM 256K (32K x 8-BIT) COMMERCIAL TEMPERATURE RANGE

DATA RETENTION CHARACTERISTICS OVER ALL TEMPERATURE RANGES
Vie = 0.2V, VHCc = Vec - 0.2V

Typ. M Max.
Vcec @ Vee @

Symbol Parameter Test Condition Min. 2.0v 2.0V Unit

VDR VCC for Data Retention — 2.0 — — \

{ccDRr Data Retention Current — — 300 nA

1CDR Chip Deselect to Data Retention Time ‘| TS=zVHc 0 — e ns

R Operation Recovery Time ‘ trct® — — ns
NOTES: ) ) 301216110
1. Ta=+25°C.

2. trc = Read Cycle Time.
3. This parameter is guaranteed, but is not production tested.

LOW Vcc DATA RETENTION WAVEFORM

DATA
r+—— RETENTION —
MODE /
( . . 7 3.0v

tcoR Vor22V tR

&l_/.Z{Z{Z{AlVIH\ Ve v /v.HSQSEESES\

3012 drw 05

Vce 3.0V3

9.1



IDT713256SL 3.3V CMOS STATIC RAM 256K (32K x 8-BIT) COMMERCIAL TEMPERATURE RANGE

AC ELECTRICAL CHARACTERISTICS (Vcc =3.3V+0.3V, ALL TEMPERATURE RANGES)

713256SL20 713256SL25 713256SL30
Symbol | Parameter Min. ] Max. Min. r Max. Min. I Max. Unit

Read Cycle

tRC Read Cycle Time 20 — 25 — 30 — ns
tAA Address Access Time — 20 — 25 — 30 ns
tACS Chip Select Access Time — 20 — 25 — 30 ns
1cLz Chip Select to Output in Low-z(" 5 — 5 e 5 — ns
toE QOutput Enable to Output Valid — 8 — 10 — 13 ns
1oLz Output Enable to Output in Low-Z(1) 3 — 3 — 3 — ns
tchz__| Chip Select to Output in High-z{" 0 10 0 11 0 13 ns
toHZ Output Disable to Output in High-Z“) 2 8 2 10 2 13 ns
{OH Output Hold from Address Change 5 — 5 — 5 — ns
Write Cycle

twe Write Cycle Time 20 — 25 — 30 — ns
tcw Chip Select to End-of-Write 15 — 20 — 25 — ns
tAw Address Valid to End-of-Write 15 — 20 — 25 — ns
tAS Address Set-up Time 0 — 0 — 0 — ns
twp Write Pulse Width 15 — 15 — 25 — ns
tWR Write Recovery Time [ — 0 — 0 — ns
tWHZ Write Enable to Output in High-Z(') 1 10 1 11 1 13 ns
tDW Data to Write Time Overlap 8 — 10 — 13 i ns
DH1 Data Hold from Write Time (WE) 0 — — 0 — ns
1DH2 Data Hold from Write Time (CS) 0 — 0 — 0 — ns
tow Output Active from End-of-Write(!) 5 — 5 — 5 — ns

NOTE: 30121bl 11

1. This parameter guaranteed with the AC test load (Figure 2) by device characterization, but is not production tested.
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IDT713256SL 3.3V CMOS STATIC RAM 256K (32K x 8-BIT)

COMMERCIAL TEMPERATURE RANGE

TIMING WAVEFORM OF READ CYCLE NO. 1"

- tRC —
ADDRESS >(
tAA tOH —»]
OE \L
toe
torz® - tomz 9
s\
CS \
tacs
torz ® - tchz
DATAoUT ( DATA VALID )(XX)-—
3012drw 06
TIMING WAVEFORM OF READ CYCLE NO. 2(1:24)
‘ tRC ]
ADDRESS >{
- tOHtAA »l g toH
DATAoUT PREVIOUS DATA VALID DATA VALID
3012drw 07
TIMING WAVEFORM OF READ CYCLE NO. 3(t:34)
s
cs S
s ™ tcHz )
Fa——— tc12(®) ——»
DATAoUT DATA VALID
3012 drw 08
NOTES:

. WE is HIGH for read cycle.

. Device is continuously selected, CS = ViL.

. Address valid prior to or coincident with TS transition low.
. OE=VL.

. Transition is measured +200mV from steady state.

as P
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IDT713256SL 3.3V CMOS STATIC RAM 256K (32K x 8-BIT) COMMERCIAL TEMPERATURE RANGE

TIMING WAVEFORM OF WRITE CYCLE NO. 1 (WE CONTROLLED TIMING)(":%357)

- twc -

ADDRESS )ﬁ X

tonz (8 — o
OE \ : B
taw
CS \ j/
le—tAs —wlwe twp (7 tWR —»]
WE /
twhz © — ] tow -
DATAouT (4) (4) -
—( oW toH
DATAN DATA VALID
3012 drw 09
TIMING WAVEFORM OF WRITE CYCLE NO. 2 (CS CONTROLLED TIMING)(L 2,3,5)
two
ADDRESS X X
taw
= ~ T
le— tAS . tow > TWR -2
"\ /
|4— tDW —»ra——1DH2 —»]
DATAIN DATA VALID )
3012dw 10
NOTES:

. WE or CS must be HIGH during all address transitions.

. A write occurs during the overlap of a LOW CS and a LOW WE.

twhr is measured from the earlier of CS or WE going HIGH to the end of the write cycle.

. During this period, /O pins are in the output state so that the input signals must not be applied.

If the CS LOW transition occurs simultaneously with or after the WE LOW transition, the outputs remain in a high-impedance state.

. Transition is measured +200mV from steady state.

. IfOE is LOW during a WE controlled write cycle, the write pulse width must be the larger of twp or (twHz + tow) to allow the I/O drivers to turn off and data
to be placed on the bus for the required tow. 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 spectified twp.

NO O A WN =
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IDT713256SL 3.3V CMOS STATIC RAM 256K (32K x 8-BIT) COMMERCIAL TEMPERATURE RANGE

ORDERING INFORMATION

IDT713256 XX XX X X
Power Speed Package Process/
Temperature
Range
L——l Blank  Commercial (0°C to +70°C)
I Y 300 mil SOJ (S028-5)
| 20 |
25 Speed in nanoseconds
30
jl SL SL Low Power

3012drw 11
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Integrated Device Technology, Inc.

' VERY LOW POWER
3.3V CMOS FAST SRAM
1 MEG (128K x 8-BIT)

ADVANCE
. INFORMATION
IDT713024SL

FEATURES:
+ 128K x 8 advanced high-speed CMOS Static RAM
» Equal access and cycle times
— Commercial: 20/25ns
True 3.3V design, not a re-characterized 5V device

Ideal for battery-operated equipment, including notebook
computers, portable instruments, and portable communica-
tions devices

Low standby currents and 2V data retention mode
Two Chip Selects plus one Output Enable pin
« Bidirectional inputs and outputs directly TTL-compatible
Compliant with all JEDEC LVTTL standard specifications
Single 3.3V (x0.3V) powersupply, resultingin 57% dynamic
power savings over equivalent 5 volt devices
Available in 400 mil plastic DIP and plastic SOJ packages

.

DESCRIPTION:
The IDT713024SL is a 1,024,576-bit high-speed Static
RAM organized as 128K x 8. Itis fabricated using IDT's high-

perfomance, high-reliability 3.3V CMOS technology. This
state-of-the-art technology, combined with innovative circuit
design techniques, results in a unique combination of speed
and low power consumption, with only a 3.3V supply.

Unlike re-characterized 5V devices, the IDT713024SL is
the result of a dedicated 3.3V design, which ensures full
compliance with the JEDEC LVTTL standard of operation in
terms of thresholds and noise margins. This dedicated 3.3V
technology also allows for a faster device.

The IDT713024SL has address access times as fast as
20ns. Allbidirectional inputs and outputs are TTL-compatible
and operation is from a single 3.3V supply.

This SRAM offers a very low standby current, as well as a
data retention mode that guarantees that data be preserved
at voltages as low as 2 valts. These characteristics make the
IDT713024SL ideal for high-performance applications that
are powered by batteries, as well as AC-powered systems
that need to minimize power consumption.

The IDT713024SL is packaged in a 32-pin 400 mil plastic
DIP, and a 32-pin 400 mil plastic SOJ.

FUNCTIONAL BLOCK DIAGRAM
Ao
L] L]
1,024,576-BIT
. ADDRESS . ' ?
: DECODER | . MEMORY ARRAY
At ———»] -
A
8
V0o — V07 5 L\ = JOCONTROL 2
8, gl
WE CONTROL
OF LOGIC
CS1
CSZ 3015drw 01
The IDT logo is a d kof | Device Technol Inc.

COMMERCIAL TEMPERATURE RANGE

SEPTEMBER 1992

@1932 Integrated Device Technology, Inc.
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IDT713024SL

3.3V CMOS STATIC RAM 1MEG (128K x 8-BIT) ‘ COMMERCIAL TEMPERATURE RANGE
PIN CONFIGURATION
NC [ 1 ~ 32 g Voc
As [ 2 31 A1s
Aa 3 30 cs2
A2 4 20 [1 WE
A7 s 28 [ A3
As E 6 S032-3 27 : As
As )7 p323 26[0 Ae
As[] 8 25 1 An
As ]9 24 0 OE
A2 [ 10 23 1 An
A1 O 1 221 CsT
Ao [] 12 21 [J vor
I/0o [] 13 20 10s
1101 O 14 19 [ VOs
1102 ] 15 18 [J 1/0a
GND [ 18 17 A VOs
3015 drw 02
DIP/SOJ
TOP VIEW

TRUTH TABLE('?

INPUTS
WE | €S| cs2| OE /o FUNCTION

X H X | X High-Z | Deselected-Standby (IsB)
X |VHe®| X | X High-Z | Deselected-Standby (IsB1)
X X L] X High-Z | Deselected—Standby (IsB)
X | X fvie® x High-Z | Deselected—Standby (IsB1)
H L H | H High-Z | Outputs Disabled

H L H | L | DATAOUT|Read Data

L L H| X DATAIN | Write Data

NOTES: 3015 tb1 01
1. H=VmH, L=V, X=Don't care.

2. Viec = 0.2V, VHe = Vec -0.2V.

3. Other inputs 2VHc or <Vic.

9.2 2
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SPECIALTY SRAM PRODUCTS

IDT has been the industry pioneer in processor-specific
specialty SRAMs and cache tags.

The IDT line of specialty memories includes the fastest
cache tags in the world, with address-to-match times as fast
as 8ns. These tags help PC and workstation designers in the
most critical data paths of high-performance systems. By
including a comparator on-board, the cache tag saves inboth
part count and propagation delays. A 4K x 4 device in CMOS
technology is available at 10ns, while the industry-leading
BiCMOS 8K x 8 is available at 8ns. Surface mount packages
facilitate the incorporation of these cache tags into high-
performance systems.

Careful attention to power consumption has allowed IDT to
offer cache memories that are well suited for 5V notebook
systems. Speeds as fast as 20ns are preserved in these
surface-mount components, thus supporting up to 40MHz
processors.

The CacheRAM concept pioneered by IDT has yielded two
components with very tight interfaces to specific processors.
The IDT71583SA was introduced as the first 486-specific
cache in the market, and it has been followed by its BICMOS
counterpart—the IDT71B589. The latter,at 10.5ns, is the first
P5-67MHz (as well as 486-50MHz) cache SRAM introduced
to the market. These two components share the same dis-
tinctive features that facilitate no wait-state cache designs,
like self-timed write, a burst counter, small 32-pin SOJ pack-
age, and processor-specific interface.

Finally, the IDT71B229 BiICMOS CacheRAM uses two
banks of internally multiplexed instruction and data cache to
attain a no wait-state solution for the R3000, R3001 and
R3500 RISC processors. Theinnovative architecture foundin
this component is representative of the creative ideas imple-
mented by IDT into SRAMSs to solve difficult cache timing

Part Speeds
Size Org. Features | Process [ Number | Power Commercial Military
Specialty 4K x 4 Tag CMOS 6178 S 10,12,15,20,25 15,20,25
8K x8 Tag BiICMOS 71B74 | S 8,10,12,15 N/A
32K x 8 Notebook CMOS 71256 SUL 25,35 NA
32K x 9 Burst CMOS 71589 S 20,25,35 N/A
32K x 9 Burst BiCMOS 71B589 | S 10,12,14 N/A
16K x 9 x 2 | Bicameral | BICMOS 71B229 | S 12,16,22 N/A







TABLE OF CONTENTS

SPECIALTY SRAM PRODUCTS

IDT6178 4K x 4 CMOS Cache Tag

IDT71B74 8K x 8 BiCMOS Cache Tag .......cceuo.....
IDT71256SL/L 32K x 8 Low-Power Notebook SRAM ..
IDT71589 32K x 9 CMOS, Burst Mode 486 .....
IDT71B589 32K x 9 BiCMOS, Burst Mode 486 ..
IDT71B229 16K x 9 x 2 BICMOS Cache RAM
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Integrated Device Technology, Inc.

CMOS STATIC RAM IDT6178S
16K (4K x 4-BIT)
CACHE-TAG RAM

FEATURES:
» High-speed Address to MATCH Valid time
— Military: 12/15/20/25ns
— Commercial: 10/12/15/20/25ns (max.)
High-speed Address Access time
— Military: 12/15/20/25ns
— Commercial: 10/12/15/20/25ns (max.)
Low-power consumption
- IDT6178S

Active: 300mW (typ.)
Produced with advanced CMOS high-performance
technology
Input and output TTL-compatible
Standard 22-pin Piastic or Ceramic DIP, 24-pin SOJ
Military product 100% compliant to MIL-STD-883,
Class B

DESCRIPTION:

The IDT6178 is a high-speed cache address comparator
sub-system consisting of a 16,384-bit static RAM organized
as4Kx 4. Cycle Time and Address to MATCH Valid are equal.
The IDT6178 features an onboard 4-bit comparator that
compares RAM contents and currentinput data. The resultis
anactive high onthe MATCH pin. The MATCH pins of several
IDT6178's can be nanded together to provide enabling or
acknowledging signals to the data cache or processor.

The IDT6178 is fabricated using IDT's high-performance,
high-reliability technology — CMOS. Address to MATCH and
Data to MATCH times are as fast as 10ns.

All inputs and outputs of the IDT6178 are TTL-compatible
and the device operates from a single 5V supply.

The IDT6178is packaged in either a 22-pin, 300-mi! Plastic
or Ceramic DIP package or 24-pin SOJ. Military grade product
is manufactured in compliance with latest revision of MIL-
STD-883, Class B, making it ideally suited to military
temperature applications demanding the highest level of
performance and reliability.

FUNCTIONAL BLOCK DIAGRAM

Ao .
. : gy [T
) ° ° ARRAY GND
A1l %
A 4
o o0
A ¥
V0o — 08 - 'l/\ﬁ CONTROL /0
AJ /l
Vd T
— CLEAR
- WE > MEMORY
OE > CONTROL ARRAY
CIR >
4 4
z > COMPARATOR < L
L MATCH

The IDT logo 1s a registered trademark of Integrated Device Technology, Inc.

2953 dw 01
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IDT6178S CMOS STATIC RAM 16K (4K x 4-BIT) CACHE-TAG RAM

MILITARY AND COMMERCIAL TEMPERATURE RANGE

PIN CONFIGURATIONS

Ao 1 S 22| vee Ao 1 \S 227 Vee
A2 21[J An A12 23[d A1
A2[3 20[ Ato _ 2;:3 22[1] :10
9
As[]4 19 As = 2111
A P22-1 A4[s 207 As
4[5 & 181 As As e 100 NC
As[]e D221 ¢7 j TR NC 7 S024-4 18 oA
As[]7 16]] /03 As s 17[0 /03
A7[s 15[ 102 A 16[1 V02
OE[]9 141 vo1 OE o 15[ V01
WEL]10 13[ V0o WE 14 143 V0o
GND[]11 12| MATCH GND 12 13[1 MATCH
2953 drw 02 2953 drw 03
DiP SOJ
TOP VIEW TOP VIEW
PIN NAMES AC TEST CONDITIONS
Ao— A11 Address WE Write Enable Input Pulse Levels GND to 3.0V
/00 —1/03 Data Input/Qutput | OE Output Enable Input Rise/Fall Times 5ns
MATCH Match CLR Clear Input Timing Reference Levels 1.5V
Vee Power GND Ground Output Reference Levels 1.5V
2953 1b1 01 AC Test Load See Figures 2 and 3
AC Test Load for Match Cycle See Figure 1
(1) 2953 tbl 03
TRUTH TABLES CAPACITANCE (Ta=25°C, f = 1MHz2)
WE OE CLR MATCH Mode Symbol Parameter Condition | Max | Units
H H H Valig® Match Cycle CIN | Input Capacitance | VIN=0V 8 pF
L X H Invalid Write Cycle COUT |Output Capacitance | VouT = 0V 8 pF
H L H Invalid Read Cycle NOTE: ] 2953 1bl 02
X X L Invalid Clear Cycle 1. This parameter is determined by device characterization, but is not
production tested.
NOTE: 2953 tbl 02
1. H=VH, L=V, X = Don't care.
2. Valid Match = Vo, Valid Non-Match = VoL.
+5V +5V +5V
240Q 480Q 480Q
MATCH out DATAout DATAOUT
128Q 30pF* 255Q 30pF* 255Q 5pF*
2953 Drw 04 2953 Drw 05 2953 Drw 06

Figure 1. AC Test Load for
MATCH

Figure 2. AC Test Load

* Including scope and jig.

Figure 3. AC Test Load
(for toLz, toHz, twHz, tow)
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IDT6178S CMOS STATIC RAM 16K (4K x 4-BIT) CACHE-TAG RAM

MILITARY AND COMMERCIAL TEMPERATURE RANGE

ABSOLUTE MAXIMUM RATINGS®™

RECOMMENDED DC

Symbol Rating Value unit| OPERATING CONDITIONS
Vierm | Terminal Voltage with respect -05t0+7.0 | V Symbol Parameter Min. { Typ.| Max.| Unit
to GND Voo Supply Voltage 45| 50| 55| V
Ta Operating Temperature -55t0+125 | °C GND Supply Voltage 0 0 0 v
Taias Temperature Under Bias —6510 +135 | °C Vir Input High Voltage 20@ | - 6.0 v
Tsta Storage Temperature —6510+150 | °C ViL Input Low Voltage | —0.501] — 0.8 v
Pr Power Dissipation 1.0 w NOTES: osa 105
lout DC Output Current 50 mA 1. ViL = —3.0V for pulse width less than 20ns, once per cycle.
NOTE: 2053tl04 2. VIH = 2.5V for clear pin.
1. Stressesgreaterthanthose listed under ABSOLUTE MAXIMUM RATINGS
may cause permanent damage to the device. This is a stress rating only
and functional operation of the device at these or any other conditions RECOMMENDED OPERATING
above thoseindicated in the operational sections of this specificationis not
implied. Exposure to absolute maximum rating conditions for extended TEMPERATURE AND SUPPLY VOLTAGE
periods may affect reliabilty. Grade Ambient Temperature GND Vce
Commercial 0°C to +70°C 0V 5.0V +10%
Military -55°C to +125°C 0V |5.0V+10%
2953 tbl 06
DC ELECTRICAL CHARACTERISTICS (Vcc = 5.0V + 10%, All Temperature Ranges)
: : 6178S
Symbol Parameter Test Condition Min. Max. Unit
1] Input Leakage Current Vee = 5.5V, ViN = 0V to Vee — 10 HA
|lLo| Output Leakage Current OE = Vi, Vout = OV to Vce — 10 nA
VoL Output Low Voltage loL = 8mA (/o —~ 1/03) — 0.4 \
loL = 10mA (I/Oo — I/O3) -— 0.5 \%
loL = 16mA (Match) - 04 \Y%
loL = 20mA (Match) — 0.5 v o
VoH Output High Voltage lon = —4mA (I/Qo — 1/O3) 24 —_ %
lon = ~8mA (Match) 24 — \'
2953 tbl 07
DC ELECTRICAL CHARACTERISTICS (Vcc = 5.0V + 10%, All Temperature Ranges)
6178510 6178512 6178s15(" 6178520/25
Symbol Parameter Max. Max. Max. Max. Unit
lcct Operating Power Supply Current COM'L. 90 90 90 90 mA
Outputs Open, Vcc= Max., f=0@ | MIL. — 110 110 110 mA
Icca Dynamic Operating Current COM'L. 180 160 140 140 mA
Outputs Open, Vcc = Max., f = fuax®| MIL. — 180 160 160 mA
NOTES: 2953 tbl 081

1. Military values are preliminary only.

2.

fmax = 1/trc, only address inputs are cycling at fmax. f = 0 means no address inputs change.




IDT61785 CMOS STATIC RAM 16K (4K x 4-BIT) CACHE-TAG RAM

MILITARY AND COMMERCIAL TEMPERATURE RANGE

CYCLE DESCRIPTION

Match Cycle: A match cycle occurs when all control signals
(OE, WE, CLR) are HIGH. At that time, data supplied to the
RAM on the I/O pins is compared with the data stored at the
specified address. The totem-pole match output is HIGH
whenthere is a match at all data bits, and drives LOW if there
is not a match.

Write Cycle: The write cycle is conventional, occuring when
WE isLOW and CLRis HIGH. OE may be either HIGH or LOW,
sinceitis overridden by WE. The state of the Match pin is not
guaranteed, but in the current implementation it continues to
reflect the output of the comparator. The Match pin goes
HIGH during write cycles since the data at the specified
address is the same as the data (being written) at the 1/Os of
the RAM. )

Read Cycle: When WE and CLR are HIGH and OE isLOW,
the RAM is in a read cycle. The state of the Match pin is not
guaranteed, but in the current implementation it continues to
reflect the output of the comparator. The Match pin goes
HIGH during read cycles since the data at the specified
address is the same as the data (being read) at the I/Os of the
RAM. ‘

Clear Cycle: When CLR is asserted, every bit in the RAM is
cleared to zero. If OE is LOW during a clear cycle, the RAM I/
Os willbe driven. However, this data is not necessarily zeros,
even after a considerable time. The Match pin is enabled, but
its state is not predicable.

AC ELECTRICAL CHARACTERISTICS (vcc = 5.0V + 10%, All Temperature Ranges)

6178510 6178512 6178S15 6178520 6178S25
Symbol " Parameter Min.—l Max. | Min. | Max.| Min. I Max. | Min. I Max. | Min. | Max.| Unit
Match Cycle .
tADM Address to Match Valid — 10 — 12 —_ 15 — 20 — 25 ns
tDAM Data Input to Match Valid — 8 — 11 — 13 — 15 — 15 ns
tMHO Match Valid Hold from OE 0 — 0 — 0 — 0 — 0 — ns
1oEM OE HIGH to Match Valid — 10 — 12 — 15 — 20 — 20 ns
IMHW Match Valid Hold from WE 0 — 0 — 0 — o] — 0 — ns
twem WE HIGH to Match Valid — 10 — 12 — 15 — 20 — 20 ns
MHCLR Match Valid Hold from CLR 0 — 0 — 0 — 0 — 0 — ns
tMHA Match Valid Hold from Address 3 — 3 — 3 — 3 — 3 — ns
tMHD Match Valid Hold from Data 3 —_ 3 —_ 3 — 3 —_ 3 — ns
NOTE: 2953161 09
1. 0°C to +70°C temperature range only.
TIMING WAVEFORM OF MATCH CYCLE(")
ADDRESS x %
. e tADM > tMHA —
j[4——tOEM ——J tMHO  |4—
. tWEM— tMHW =
LR 1(
tMHCLR
I/O1-4  VALID READ DATAOUT)__:F VALID MATCH DATAIN
tpam MATCH l¢———— t MHD ———P]
MATCH MATCH VALID )L MATCH
NO MATCH 2953 drw 07
NOTE:

1. Itis not recommended to let address and data input pins float while MATCH pin is active.
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IDT6178S CMOS STATIC RAM 16K (4K x 4-BIT) CACHE-TAG RAM

MILITARY AND COMMERCIAL TEMPERATURE RANGE

AC ELECTRICAL CHARACTERISTICS (Vcc = 5.0V £ 10%, All Temperature Ranges)

61785109 6178512 6178515 6178520/25
Symbol Parameter Min. l Max. Min. Max. Min. l Max. Min. , Max. Unit
Read Cycle
trc Read Cycle Time 10 - 12 —_ 15 — 20/25 — ns
taa Address Access Time — 10 e 12 — 15 — 20/25 ns
toe Output Enable Access Time — 7 — 8 — 10 — 15 ns
toH Output Hold from Address Change 3 - — —_— 3 — ns
to.z | Output Enable to Output in Low-Z Timel'? | 2 — 2 - — 2 — ns
tonz | Output Disable to Output in High-Z Time!'?} — 6 — 7 — 9 — 12 ns
NOTES: 2953 tbl 10

1. Transition is measured +200mV from steady state.
2. This parameter guaranteed with AC load (Figure 3) by device characterization, but is not production tested.

3. 0°C to +70°C temperature range only. :

TIMING WAVEFORM OF READ CYCLE NO. 1

ADDRESS )g = )(
= (IITILOO, I
DATAGUT - ( DATAOUT:;; =

TIMING WAVEFORM OF READ CYCLE NO. 2('2

tRC
ADDRESS X

5'<
l—

tAA . »l

ton

Y

toH ‘.‘

DATAouT PREVIOUS DATAoUT VALID DATAouT VALID XXX DCI\/E%"
NOTES: . 2953 drw 09
1. WEis HIGH for read cycle, WE2 ViH. __
2. Output enable is continuously active, OE < ViL.
3. Transition is measured +200V from Steady State.

101 5



IDT6178S CMOS STATIC RAM 16K (4K x 4-BIT) CACHE-TAG RAM

MILITARY AND COMMERCIAL TEMPERATURE RANGE

AC ELECTRICAL CHARACTERISTICS (VCC = 5.0V £ 10%, All Temperature Ranges)

61785102 6178512 6178515 6178520/25
Symbol Parameter Min. I Max. | Min. | Max. Min. I Max. Miﬂ Max. Unit
Write Cycle
twe Write Cycle Time 10 —_ 12 — 15 — 20 — ns
taw Address Valid to End-of-Write 8 — 10 — 12 — 14 — ns
tas ‘Address Set-up Time 0 —_ 0 — 0 — 0 —_ ns
twp Write Pulse Width 8 — 10 — 12 — 14 — ns
twr Write Recovery Time 0 — 0 — 0 — ¢] — ns
tow Data Valid to End-of-Write 6 —_ 8 — 10 — 12 —_ ns
toH Data Hold from Write Time 0 —_ 0 — 0 — 0 —_ ns
twhz Wirite Enable to Output in High-Z02 |  — 5 — 6 —_ 7 — 9 ns
tow Output Active from End-of-Write(!2 0 — ] — 0 — o] — ns
NOTES: 29531b1 11
1. Transition is measured +200mV from steady state.
2. This parameter guaranteed with AC load (Figure 3) by device characterization, but is not production tested.
3. 0°C to +70°C temperature range only.
TIMING WAVEFORM OF WRITE CYCLE!"?)
< twe >
ADDRESS )(
< taw >
|g——1AS ——p| ) | ¢————— twP twR
e SAANANNNY 1
- twniz® \r L ¢— tow “’—»I
DATAouT 2)
II {4) @ I
tow j@—1DH
DATAIN DATAIN VALID

NOTES:

1. WE must be HIGH during all address transitions, WE > ViH.
2. During this period, I/O pins are in the output state and the input signals must not be applied. :
3. OE is continuously HIGH, OE = ViH. IfOE is LOW during a WE controlled write cycle, the write pulse width must be the greater of twp or (twHz + tow)
to allow the I/O drivers to turn off and data to be placed on the bus for the required tow. If OE is HIGH during a WE controlled write cycle, this requirement
does not apply and the write pulse is the specified twe.
4. Transition is measured +200mV from steady state.

AC ELECTRICAL CHARACTERISTICS (Vcc = 5.0V + 10%, All Temperature Ranges)

2953 drw 10

61785102 6178512 6178515 6178520/25
Symbol Parameter Min. I Max. | Min. Max. Min. | Max. Min. l Max. Unit
Clear Cycle :
toLPw CLR Pulse Width!" 12 — 15 — 20 — 25 — ns
tcLrRe CLR HIGH to WE LOW 5 — 5 — 5 —_ 5 e ns
tPOCL Power on Reset®® 50 — 60 — 80 —_— 100 — ns
WECL WEHIGH to Clear HIGH 5 — 5 — 5 — 5 - ns
NOTES: 29531112
1. Recommended duty cycle of 10% maximum.
2. 0°C to +70°C temperature range only.
3. This parameter guaranteed with AC load (Figure 3) by device characterization, but is not production tested.
10.1 6



IDT6178S CMOS STATIC RAM 16K (4K x 4-BIT) CACHE-TAG RAM MILITARY AND COMMERCIAL TEMPERATURE RANGE

TIMING WAVEFORM OF CLEAR CYCLE

e tcLpw

TR /

W—E/7[//Z[////////////////ﬁf

tWECL —s{e—— tCLRC

2953 drw 11

POWER ON RESET TIMING
<+—— trocL ——b}

TR 7[
~ I | _

ORDERING INFORMATION

IDT 6178 S XX X X
Device Power Speed Package Process/
Type Temperature

Blank  Commercial (0°C to +70°C)
B Military (-55°C to +125°C,

Compliant to MIL-STD-883, Class B)

P 300 mil Plastic DIP (P22-1)
Y 300 mil Small Outline, J bend (5024-4)
D 300 mil Ceramic DIP (D22-1)
10 Commercial only
12
15 Speed in Nanoseconds
20
25
2953 drw 13
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Integrated Device Technology, Inc.

Vi BiCMOS STATIC RAM
G 64K (8K x 8-BIT)
) CACHE-TAG RAM

IDT71B74

FEATURES:

ngh speed address to MATCH comparison tlme
— Commercial: 8/10/12/15/20ns (max.)
+ High-speed address access time
— Commercial: 8/10/12/15/20ns {max.)
+ High-speed chip select access time
— Commercial: 6/7/8/10ns (max.)
» Power-ON Reset Capability
Low power consumption
— 830mW (typ.) for 12ns parts
— 880mW (typ.) for 10ns parts
— 920mW (typ.) for 8ns parts
Produced with advanced BiCMOS high-performance
technology
Input and output directly TTL-compatible
Standard 28-pin plastic DIP and 28-pin SOJ (300 mil)

.

.

.

DESCRIPTION:

The IDT71B74 is a high-speed cache address comparator
subsystem consisting of a 65,536-bit static RAM organized as
8K x 8 and an 8-bit comparator. A single IDT71B74 can map
8K cache words into a 2 megabyte address space by using the
21 bits of address organized with the 13 LSBs for the cache
address bits and the 8 higher bits for cache data bits. Two
IDT71B74s can be combined to provide 29 bits of address
comparison, etc. The IDT71B74 also provides a single RAM
clear control, which clears allwords in the internal RAM to zero
when activated. This allows the tag bits for all locations to be
cleared at power-on or system-reset, a requirement for cache
comparator systems. The IDT71B74 can also be used as a
resettable 8K x 8 high-speed static RAM.

The IDT71B74 is tabricated using IDT's high-performance,
high-reliability BICMOS technology. Address access times as
fast as 8ns, chip select times of 6ns and address-to-match
times of 8ns are available.

The MATCH pin of several IDT71B74s canbewired-ORed
together to provide enabling or acknowledging signals to the
data cache or processor, thus eliminating logic delays and
increasing system throughput.

FUNCTIONAL BLOCK DIAGRAM

—o0 Vcc

65,536-BIT l—O GND

MEMORY ARRAY

Ao _—>_—_
. ADDRESS :
. DECODER .
A2 [~
[

TEXXE)

/00 -7 __"4___[?

7{ /O CONTROL ]——

V_C% C%TGTSL EQUAL
[

=

3013 orw 01

MATCH (OPEN DRAIN)

The IDT logo is a registered trademark of Integrated Device Technology, Inc.
COMMERCIAL TEMPERATURE RANGE

©1992 Integrated Device Technology. Inc 10.2 DSC-1101+
1
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IDT71B74
BiCMOS STATIC RAM 64K (8K x 8-BIT) CACHE-TAG RAM - COMMERCIAL TEMPERATURE RANGE

PIN CONFIGURATION

RESET (] 1 ~ 28 1 Vce
A2 ]2 27 O WE
A7[s3 26 [J MATCH
As ] 4 25 |1 As
As (5 P2g-2 24[]As
As[]e6 S0285 23 [JA11
As[C]7 22 [ BE
A2[]8 21 [1A10
A1[]e 20 ] CS
Ao [ 10 19 [J1VO7
/0o (] 11 18 [J1/0s6
10112 7 [J1/05
1102 ] 13 18 V04
GND [] 14 15 [Q/O3
3013 drw 02
DIP/SOJ
TOP VIEW
TRUTH TABLE(:? ABSOLUTE MAXIMUM RATINGS!"
WE | CS | OE |RESET | MATCH| /O Function Symbol Rating Com’'l. Unit
X [ x| X L HIGH | — |[Reset all bits to LOW VTERM®@] Terminal Voltage with 0510 +7.0 v
X | H| x| H | HeH |Hi-Z| Deselectchip Respect to GND
H L H H LOW DIN No MATCH TA Operating Temperature 0to+70 °C
H L H H HIGH | DN MATCH TBIAS Temperature Under Bias -5510 +125 °C
H L L H - | HIGH |Dout Read TsTG Storage Temperature -5510 +125 °C
L L X H HIGH | Din Write PT Power Dissipation 1.0 w
NOTES: 30131101 lout DC Output Current 50 mA
1. H=VH, L=V, X=DONT CARE NOTES: 3013 1l 03
2. HIGH = High-Z (pulled up by an external resistor), and LOW = VoL. 1. Stresses greater than those listed under ABSOLUTE MAXIMUM

RATINGS may cause permanent damage to the device. Thisis a stress
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
PIN DESCRIPTIONS conditions for extended periods may affect reliability.

Pin Names Description 2. VTERM must not exceed Vce + 0.5V.
Ao-12 Address
1/Qo-7 Data Input/Output CAPACITANCE
s Chip Setect (TA = +25°C, { = 1.0MHz, SOJ Package)
RESET Memory Reset Symbol Parameter(") Conditions | Max.| Unit
MATCH Data/Memory Match (Open Drain) 1 cn Input Capacitance VIN = 3dV 6 pF
WE Write Enable CouT | Output Capacitance Vour=3dV [ 7 | pF
OE Output Enable NOTE: 3013 1b1 04
GND Ground 1. This parameter is determined by device characterization, but is not

production tested. :

Vee Power

3013 tbl 02




IDT71B74 .
BiCMOS STATIC RAM 64K (8K x 8-BIT) CACHE-TAG RAM COMMERCIAL TEMPERATURE RANGE

RECOMMENDED DC OPERATING RECOMMENDED OPERATING

CONDITIONS TEMPERATURE AND SUPPLY VOLTAGE
Symbol Parameter Min. [Typ. | Max. | Unit Grade |Ambient Temperature| GND Vce
Ve Supply Voltage 45 |50 | 55 ([ V Commercial 0°C 10 +70°C ov 5V £10%
GND Supply Voltage 0 0 0 \) 301316108
ViH Input HIGH Voltage"| 22 | — | 60®| v
VIHR RESET Input Voltage| 25 | — | 60| Vv
ViL Input LOW Voltage | -05®| — | o8 | v

NOTES: 3013 tbl 05

1. Allinputs except RESET.

2. When using bipolar devices to drive the RESET input, a pullup resistor of
1kQ-10kQ is usually required to assure this voltage.

3. ViL(min.) = -1.5V for pulse width less than 10ns, once per cycle.

4. VTeErRM must not exceed Vce + 0.5V.

DC ELECTRICAL CHARACTERISTICS("
(Vee = 5.0V £ 10%, VLc = 0.2V, VHC = Vcc - 0.2V)

Symbol Parameter 7187458 | 71B74510 | 71B74S12 | 71B74S15 | 71B74520 | Unit
Ilcc | Dynamic Operating Current . WE = Vic 230 210 200 190 180 mA
Outputs Open, Vcc = Max., f = fmax® | WE = Ve 210 200 170 160 150 mA
NOTES: : 3013 tbl 07

1. All values are maximum guaranteed values.
2. fwax = 1/trc, only input addresses are cycling at fmax.
3. Preliminary data.

DC ELECTRICAL CHARACTERISTICS OVER THE OPERATING TEMPERATURE
AND SUPPLY VOLTAGE (Vcc = 5.0V + 10%)

IDT71B74S
Symbol Parameter Test Condition Min, Max. Unit
[} Input Leakage Current Vce = Max., ViN = GND to Vcc — 5 pA
[lLoj Output Leakage Current Vee = Max., CS = ViH, — 5 HA
Vout = GND to Vcc
Vou Output LOW Voltage loL = 18mA MATCH — 0.4 \
loL = 22mA MATCH —_ 0.5
loL = 10mA, Vce = Min. (Except MATCH) s 0.5
loL = 8mA, Vce = Min. (Except MATCH) —_ 04
VoH Output HIGH Voltage IoH = —4mA, Vcce = Min. (Except MATCH) 24 — \i
. 3013 tbl €8
AC TEST CONDITIONS
Input Pulse Levels GND to 3.0V
Input Rise/Fall Times 3ns
Input Timing Reference Levels 1.5V
Output Reference Levels 1.5V
AC Test Load See Figures 1, 2, and 3 3013 arw 03
3013 tbl 09

Figure 1. AC Test Load

10.2 3



IDT71B74
BiCMOS STATIC RAM 64K (8K x 8-BIT) CACHE-TAG RAM

COMMERCIAL TEMPERATURE RANGE

74 5V
6 —
ATADM 480Q2
(Typical. ns) 5~ DATAouT
4 —t—
2550) 5pF*
3 —
2 ——
11— 3013 drw 05
| | | | \ . | | | *Includes scope and jig.
rr1T1T 111 T 1T
820 40 60 80 100 120140 160180 200 Figure 2. AC Test Load
CAPACITANCE (pF) 3013 drw 04 (for tcLz, toLz, tcHz, toHz, tow, twHz)
Figure 1A. Lumped Capacitive Load
Typical Derating Curve
74—
64—
ATAA 5
5V (Typical, ns) ® T~
44
RL 31
MATCH Zo=500 }~0 ol
1 o S
RL =200Q (COM'L. e SR B S B B
ok VI S N R N
820 40 60 80 100 120 140 160 180 200
Figure 3. AC Test Load for MATCH CAPACITANCE (pF)
3013 drw 07
Figure 3A. Lumped Capacitive Load
Typical Derating Curve
DATA 36, Do-Da1 AND DR-DP3 » DATA
< 7
ADDR Lo A T ADDR
13 8l 7// //g //9 //g //9
y A17-A24 y A25-A31
80486 MAIN
5V 32.BIT IDT71B74 | IDT71B74 IDT71B589 |B589 | B589 | B589 MEMORY
MICROPROCESSOR | asAte™] CACHE- [ CACHE- CACHE-
TAG TAG DATA
RAM RAM RAM
(2)
AL CLEAR
RDY MATCH MATCH
—= CACHE READ/WRITE
MEMORY READ/WRITE
CONTROLLOGIC | s MAIN MEMORY READ/WRITE 3013 arw 08
NOTES:

1. For more information refer to IDT Application Notes AN-07 and AN-78 and Technical Notes TN-11 and TN-13.

2. RuL=200Q.

Figure 4. Example of Cache Memory System Block Diagram




IDT71B74 .
BIiCMOS STATIC RAM 64K (8K x 8-BIT) CACHE-TAG RAM COMMERCIAL TEMPERATURE RANGE

AC ELECTRICAL CHARACTERISTICS (Vcc=5.0V+10%)

71B7458@ | 71B74510 | 71B74S512 | 71B74S15 | 71B74S20
Symbol Parameter Min. | Max.| Min. | Max.| Min. [ Max.| Min. | Max.| Min. | Max.| Unit
Read Cycle
tRC Read Cycle Time 8 — 10 —_ 12 —_ 15 _ 20 - ns
A Address Access Time — 8 — 10| — | 12] — 15| — | 2 | ns
tACs Chip Select Access Time — 6 - 7 — 8 —_ 8 —_ 10 ns
terz Chip Select to Output in Low-z{" 2 — 2 — 2 — 3 - 3 - ns
toE Output Enable to Output Valid — 5 — 1 6 — 6 — 8 — 9 ns
toLz Output Enable to Output in Low-Z" 2 — 2 —_ 2 — 2 — 2 —_ ns
tcHz Chip Select to Output in High-z(" — 4 — 1| s — 5 — 7 — 8 ns
tomz Output Disable to Output in High-z"W | — 4 — | 4 — 5 — 5 — 8 ns
toH Output Hold from Address Change 3 — 3 — 3 — 3 — 3 — ns
NOTES: 301310110

1. This parameter is guaranteed with the AC Load (Figure 2) by device characterization, but is not production tested.
2. Preliminary data.

T

TIMING WAVEFORM OF READ CYCLE NO. 1

ADDRESS X N - | \
N
- N tAA > toH —»
ot TN t _ 21111/

e \\\\\k L1

tacs(®)
torz ® e—— tcHz® -
DATAoUT ( DATAOUT VALID )
3013 drw 09
TIMING WAVEFORM OF READ CYCLE NO. 2 (.24
- trRC -
ADDRESS )(
IOHtAA > g toH
DATAoUT - DATAoUT VALID

NOTES: . 2013 drw 10
1. WE is HIGH for read cycle. .
2. Device is continuously selected, CS = ViL.

3. Address valid prior to or coincident with CS transition LOW; otherwise taais the limiting parameter.

4. OE is continuously active, OE = VIL.

5. Transition is measured +200mV from steady state.

10.2 5



IDT71B74
BiCMOS STATIC RAM 64K (8K x 8-BIT) CACHE-TAG RAM COMMERCIAL TEMPERATURE RANGE

AC ELECTRICAL CHARACTERISTICS (vcc=5.0V £ 10%)

71874582 | 71B74S10 | 71B74S12 | 71B74S15 | 71B74S20
Symbol Parameter Min. | Max.| Min. | Max.| Min. | Max.| Min.| Max.| Min. | Max.| Unit
Write Cycle .
twe Write Cycle Time 8 — 10 —_ 12 . 15 — 20 — ns
tcw Chip Select to End of Write 7 — 8 — 9 — 10 e 15 — ns
taw Address Valid to End of Write 7 — 8 — 9 — 10 —_ 15 — ns
tAS Address Set-up Time 0 . 0 — 0 — 0 — 0 — ns
twe Write Pulse Width 7 — 8 — 9 e 10 — 15 — ns
WR Write Recovery Time (CS, WE) 0 — 0 — 0 — 0 — 0 — ns
tWHZ Write Enable to Output in High-z(" — 5 — 5 — 5 — 5 — 5 ns
tow Data Valid to End of Write 5 — 5 — 6 — 8 — 10 - ns
{DH Data Hold from Write Time 0 — 0 e 0 — 0 - 0 — ns
tow Output Active from End of Write!") 2 — 2 — 2 — 2 — 2 — | ns
NOTES: 3013 tbl 11

1. This parameter is guaranteed with the AC Load (Figure 2) by device characterization, but is not production tested.
2. Preliminary data.

10.2 6



IDT71B74

BICMOS STATIC RAM 64K (8K x 8-BIT) CACHE-TAG RAM

COMMERCIAL TEMPERATURE RANGE

TIMING WAVEFORM OF WRITE CYCLE NO. 1 (WE Controlled Timing, OE HIGH During Write)(> ©)

< twe -
ADDRESS X ){
& 77777
EELTTRTILRRRRRRRENY [/
tAs - taw tWR (SL
WE 3( , %
twHz 89 _ | r_ twp (2
DATAoUT ))))))))))))
- tonz 49) — ] lt— tDW —— -t tDH .
DATAIN DATA VALID >—

TIMING WAVEFORM OF WRITE CYCLE NO. 2 (CS Controlled Timing){' ©

ADDRESS

OE

DATAouT"”

DATAIN

3013drw 11

twe -
X X

A V740000000000,

L tow 2 ;"_(WR (3)—>-

3‘((5) 7(
taw -
tas
ENNAAN [I//K///
- tDW —|-——— t DH
DATA VALID

. WE, CS must be inactive during all address transitions.

. A write occurs during the overlap of a LOW WE and a LOW CS.
. twR is measured from the earlier of CS or WE going HIGH to the end of the write cycle.

. During this period, 1/0 pins are in the output state and input signals must not be applied.

. |f the CS LOW transition occurs simultaneously with or after the WE LOW transition, the outputs remain in a high-impedance state.

. OE is continuously HIGH, OE = ViH. If during the WE controlled write cycle the OE is LOW, twp must be greater or equal to twHz + tow to allow the 1/O

3013 drw 12

drivers to turn off and the data to be placed on the bus for the required tow. If OE is HIGH during the WE controlled write cycle, this requirement does
not apply and the minimum write pulse is the specified twp. For a CS controlled write cycle, OE may be LOW with no degradation to tcw timing.
7. DATAouT is never enabled, therefore the output is in High-Z state during the entire write cycle.
8. twhzis notincluded if OF remains HIGH during the write cycle. If OE is LOW during the Write Enabled write cycle then twHz must be added to twp and

tcw.

9. Transition is measured +200mV from steady state.

10.2



IDT71B74
BiCMOS STATIC RAM 64K (8K x 8-BIT) CACHE-TAG RAM COMMERCIAL TEMPERATURE RANGE

AC ELECTRICAL CHARACTERISTICS (vce = 5.0V +10%)

71B74582 | 71B74S10 | 71B74S12 | 71B74S15 | 71B74S20

Symbol Parameter Min. | Max. | Min. |Max. Min. | Max.| Min. | Max.| Min. | Max.| Unit
Match Cycle

tADM Address to MATCH Valid — 8 —_ 10 —_ 12 — 15 — 20 ns
tcsm Chip Select to MATCH Valid — 7 — 7 — 8 s 10 —_ 10 ns
1CSMH! Chip Select to MATCH HIGH!" — 7 —_ 8 — 8 — 8 — 8 ns
1DAM Data Input to MATCH Valid — 7 — 8 — 10 _ 12 — 12 ns
1OEMHI OE LOW to MATCH HIGH!" — 7 s 8 — 10 —_ 10 — 10 ns
IWEMHI WE LOW to MATCH HIGH™" — 7 — 8 — |10 — ] 10 — |10} ns
tRSMHI RESET LOW to MATCH HIGH" - 8 — 10| — |10 — ] 12] — | 15] ns
tMHA MATCH Valid Hold From Address 2 — 2 — 2 — 2 — 2 — ns
tMHD MATCH Valid Hold From Data 2 —_ 2 . 2 — 2 — 2 — ns

NOTES: 3001 bl 12

1. This parameter is guaranteed with the AC Load (Figure 3) by device characterization, but is not production tested.
2. Preliminary data.

MATCH TIMING("
ADDRESS X
I tADM tMHA —————
[4—— tCSM ———>
SFUINRINRAR RN
tCSMRI  ——
w//////// /S
tOEMHI B
we’/////// /S
twerm A
RESET
tasmHl @
DATA VALID READ DATA >_< VALID MATCH >': _______________
tDAM } tMHD
MATCH
" MATCH \( MATCH VALID )’
NO MATCH 3013 drw 13

NOTES:
1. Itis not recommended to float data and address input pins while the MATCH pin is active.
2. Transition is measured at +200mV from steady state.

10.2 8




IDT71B74

BiCMOS STATIC RAM 64K (8K x 8-BIT) CACHE-TAG RAM

COMMERCIAL TEMPERATURE RANGE

AC ELECTRICAL CHARACTERISTICS (Vcc=5.0V +10%)

71B74s8® | 71B74510 | 71B74S12 | 71B74S15 | 71B74S20

Symbol Parameter Min. | Max.{ Min. I Max.| Min. | Max.| Min. | Max.| Min. | Max.| Unit
Read Cycle

tRSPW Reset Pulse Widtht" 30 — 35 —_ 35 — 40 — 45 — ns

tWERS WE HIGH to Reset HIGH 5 — 5 — 5 — 5 — 5 — ns

tRSRC Reset HIGH to WE LOW 25 | — 25 — 25 — 30 — 30 — ns

1PORS Power On Reset!? 100 — [ 100 — | 100 | — | 120 | — | 120 | — | ns

NOTES: 3001 bl 13

1. Recommended duty cycle = 10% maximum.

2. This parameter is guaranteed with the AC Load (Figure 1) by device characterization, butis not production tested.
3. Preliminary data. .

RESET TIMING

RESET

tRSPW

7£

v 277 %

3013 drw 14

10.2



IDT71B74
BiCMOS STATIC RAM 64K (8K x 8-BIT) CACHE-TAG RAM COMMERCIAL TEMPERATURE RANGE

POWER ON RESET TIMING

tPORS — ¥

- RESET £

= 72277 IIITIITITT .. T

3013dw 15

8
10
12 Commercial Only
15
20

3013drw 18

5V
IDT71B74 IDT71B74
RESET ' 1KQ - 10KQ RESET
CMOS GATE
M 3013 drw 16 BIPOLAH GATE 3013 drw 17
Driving the RESET pin with CMOS logic. Driving the RESET pin with bipolar logic.
Figure 5.
ORDERING INFORMATION
IDT 71B74 S XX X X
Device Power  Speed Package Process/
Type Temperature
Range
I—| Blank  Commercial (0°C to +70°C)
| TP Plastic DIP (300 mil) (P28-2)
| Y S0J (Small Outline I1C, J-bend) (SO28-5)
Commercial Only, SOJ Only
Commercial Only, SOJ Only .
| Speed in ns

10.2 10
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Integrated Device Technology, Inc.

VERY LOW POWER CMOS SRAM
FOR NOTEBOOK/LAPTOP CACHE
E 256K (32K x 8-BIT)

IDT71256SL
IDT71256L

FEATURES:

+ Optimized for 16/32bit notebook/laptop cache at 20 and
25MHz

Very-low standby current (maximums):

— 3.0mA standby

— 0.4mA full standby (L)

— 1.0mA full standby (SL)

Fast access times:

— 25/35ns

Battery-backup operation: 2V data retention

— 120uA data retention current (max.)

Small package for space-efficient layouts:

— 28-pin 300 mil SOJ

Ideal configuration for large cache sizes, with minimum
space and minimum power:

— 32K x 8

Produced with advanced high-performance CMOS
technology

Static operation: no clocks or refresh required
Input and output are TTL-compatible

Single 5V(+/-10%) power supply

.

.

DESCRIPTION:

The IDT71256SL/L is a 262,144-bit high-speed static RAM
organized as 32K x 8. It is fabricated using IDT's high-
performance, high-reliability CMOS technology.

Both versions (SL and L) have outstanding low power
characteristics, but differ slightly in dynamic and full standby
currents, giving the designer flexibility to choose the one that
fits his application better.

Address access times ot 25, and 35ns are ideal for 16 and
32-bit notebook and laptop cache designs running at 20 and
25MHz. Forinstance, two of these SRAMsiinterface directly to
many 386 notebook cache controllers to form a 64kB cache.

When the power management logic puts these SRAMs in
standby mode, their very low power characteristics contribute
to extended battery life.

When CS goes high, the SRAM will automatically go to a
low power standby mode and willremainin standby aslong as
CS remains high. Furthermore, under full standby mode (CS
at CMOS level, f=0), power consumption is guaranteed to
always be less than2mW (L version) and typically willbe much
smaller.

These SRAMSs also offer battery-backup data retention at
as little as 2 volts. Under this condition, power consumption is
guaranteed not to exceed 0.6mW and typically will be much
smaller.

The package chosen for this device, 28-pin 300mil SOJ,
helps the designer attain the stringent space goals typical of
notebook and laptop designs.

FUNCTIONAL BLOCK DIAGRAM

™~
Ao = Vee
. : GND
. . 262,144 BIT ~
: SESSEEE . MEMORY ARRAY
L)
A4 o >~
L o——
-—I e & o o o o o
I~
/0o .
. “T_| INPUT .
. DATA /0O CONTROL
. CIRCUIT
/07 D~
g N
[R—
BE o | CONTROL
_E CIRCUIT .
WE o——— 2968 orw 01
The IDT logoe is a registered trademark of Integrated Device Technalogy, Inc.
COMMERCIAL TEMPERATURE RANGES SEPTEMBER 1992

©1992 Integrated Device Technology, Inc.
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IDT71256SL CMOS STATIC RAM 256K (32K x 8-BIT)

COMMERCIAL TEMPERATURE RANGE

PIN CONFIGURATIONS

ABSOLUTE MAXIMUM RATINGS("

Symbol Rating Com’l. Mil. Unit
\ -
A1a % 1 28 [IVce VTEAM | Terminal Voltage { -0.5t0 +7.0| ~0.5t0 +7.0| V
Az 2 27 |1 WE with Respect
A7 s 26 |1 A13 to GND
As [} 4 25 [[] As ; o
AsCls 50285 24 [T Ag Ta ?g;raélrr;?ure O0to +70 | -55t0+125| °C
Aa[]s p2g-2 ] A11 P
As[]7 22 [ OF TBIAS Temperature -5510 +125| —-6510 +135| °C
Ao E 8 21 [ Ao Under Bias
A1Qse 20 1 CS Tste | Storage ~5510 +125| —6510 +150| °C
Ao [ 10 19 VO 7 Temperature
1/Qo [} 11 18 [I/06 —
10 1 (] 12 17 o s PT Power Dissipation 1.0 1.0 W
1102 13 16 [1/O 4 louT DC Output 50 50 mA
GND []14 15 171/0 3 Current
NOTE: . 29681103
2968 drw 02 1. Stresses greater than those listed under ABSOLUTE MAXIMUM
SOJ/DIP RATINGS may cause permanent damage to the device. Thisis a stress
TOP VIEW 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.
PIN DESCRIPTIONS CAPACITANCE (Ta= +25°C, f = 1.0MHz)

Name Description Symbol Parameter(! Conditions | Max.| Unit
Ao-A14 Addresses CIN Input Capacitance VIN = 0V 1 pF
1/Q0-1/07 Data Input/Output Cout Output Capacitance VouT =0V 11 pF
[o5] Chip Select NOTE: 2068 161 04

N 1. This parameter is determined by device characterization, but is not
WE Write Enable production tested.
OE Output Enable
GND Ground
Voo P— RECOMMENDED OPERATING
——| TEMPERATURE AND SUPPLY VOLTAGE
Grade Temperature GND Vee
TRUTH TABLE( Commercial 0°C to +70°C ov 5.0V +10%
WE cS OE 1o Function 2o68 10108
X H X High-Z | Standby (IsB)
X T ve T X | Fonz| Standey (587 RECOMMENDED DC OPERATING
- - CONDITIONS
H L H High-Z | Output Disable - -
Symbol Parameter Min. | Typ. | Max.| Unit
ou d
H - L Dout | Rea Veo Supply Voltage 45 |50 55| Vv
L L X DIy Write GND Supply Voltage 0 o] 0 \
NOTE: 2968 tbl 02 .
1. H=VmH,L=Vi, X=Don't Care VIH Input High Voltage 2.2 — 60| V
ViL Input Low Voltage 05 | — 0.8 \
NOTE: 2968 tbl 06
1. ViL (min.} = -3.0V for pulse width less than 20ns, once per cycle.
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IDT71256SL CMOS STATIC RAM 256K (32K x 8-BIT)

COMMERCIAL TEMPERATURE RANGE

DC ELECTRICAL CHARACTERISTICS(": 2
(Vee = 5.0V £ 10%, VLC = 0.2V, VHE = Vcc - 0.2V)

71256S5L25 712565135
71256L25 71256L35
Symbol Parameter Power Com’l. Com’l. Unit
Icc Dynamic Operating Current, CS < ViL, Outputs SL 120 110 mA
Open, Vce = Max., f = fmax® T 115 105
IsB Standby Power Supply Current (TTL Level) SL 3 3 mA
CS = ViH, Vce = Max., Outputs Open, f= fmax@ L 3 3
IsB1 Full Standby Power Supply Current (CMOS Level) SL 1 1 mA
CS 2 VHe, Ve = Max., f=0 L 0.4 0.4
NOTES: 2968 16107
1. All values are maximum guaranteed values.
2. fmax = 1/tre, all address inputs cycling at fmax; f = 0 means that the address pins are not cycling.
AC TEST CONDITIONS
Input Pulse Levels GND to 3.0V
Input Rise/Fall Times 5ns
Input Timing Reference Levels 1.5V
Output Reference Levels 1.5V
AC Test Load See Figures 1 and 2
2968 tbl 08
5V 5V
480Q 480Q
DATAout DATAouT
255Q 30pF* 255Q 5pF*
2968 drw 03 2968 drw 04
Figure 1. AC Test Load Figure 2. AC Test Load
(for tcLz, toLz, tchHz, toz, tow, twhz)
*Includes scope and jig capacitances
DC ELECTRICAL CHARACTERISTICS
Vce = 5.0V +£10%
IDT71256SL IDT71256L
Symbol Parameter Test Condition Min. | Typ. | Max.| Min. | Typ. | Max. | Unit
L] Input Leakage Current Vce = Max., COML.| — — 2 —_ — 2 HA
VIN = GND to Vcc
|Io| Output Leakage Current| Vcc =Max., CS=VH, COML.| — e 2 — — 2 HA
VouT = GND to Vcc
VoL Output Low Voltage loL = 8mA, Ve = Min. — 0.4 — — 0.4 \Y
loL = 10mA, Vcc = Min. — —_ 0.5 —_ — 0.5
VoH Output High Voltage loH = —4mA, Vce = Min. 24 — s 24 —_ — \'
2968 tbl 09
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IDT71256SL. CMOS STATIC RAM 256K (32K x 8-BIT) COMMERCIAL TEMPERATURE RANGE

DATA RETENTION CHARACTERISTICS OVER ALL TEMPERATURE RANGES
(L,SL Versions) ViLc = 0.2V, VHC = Vcc - 0.2V

Typ." Max.
Vee @ Vec @
Symbol Parameter Test Condition Min. 2.0v 3.0v 2.0V 3.0v Unit
VDR Vce for Data Retention — 2.0 — —_ —_ —_ \
lccor Data Retention Current COM'L. — — — 120 200 HA
tCOR Chip Deselect to Data CS=VHe 0 — — — — ns
Retention Time
R Operation Recovery Time trcl@ — — — — ns
NOTES: 29681bl 10
1. TA= +25°C.
2. trc = Read Cycle Time.
3. This parameter is guaranteed, but not tested.
LOW Vcc DATA RETENTION WAVEFORM
DATA
[¢——RETENTION —*
MODE
vee 45V X A a5y
tCOR Vor22V < tR

ﬁ’{“{“b(w\ Vo IV|H5<5555555\

2968 drw 04
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IDT71256SL CMOS STATIC RAM 256K (32K x 8-BIT) COMMERCIAL TEMPERATURE RANGE

AC ELECTRICAL CHARACTERISTICS (Vcc=5.0V £ 10%, All Temperature Ranges)

71256SL25 71256SL35
71256L25 71256135

Symbol Parameter Min. Max. Min. I Max. Unit
Read Cycle

tRC Read Cycle Time 25 — 35 —_ ns
tAA Address Access Time — 25 — 35 ns
tacs Chip Select Access Time — 25 — 35 ns
tcLz Chip Select to Output in Low Z(" 5 — 5 — ns
tOE Output Enable to Output Valid — 11 — 15 ns
tolz Output Enable to Output in Low 2" 2 — 2 — ns
tcHZ Chip Select to Output in High Z(" — 11 — 15 ns
toHz Output Disable to Output in High 2" 2 10 2 15 ns
toH Output Hold from Address Change 5 — 5 —_ ns
Write Cycle

twe Write Cycle Time 25 — 35 — ns
tow Chip Select to End of Write 20 — 30 — ns
taw Address Valid to End of Write 20 -_ 30 — ns
tas Address Set-up Time 0 — 0 — ns
twp Write Pulse Width . 20 - 30 — ns
tWR Write Recovery Time o] — 0 — ns
twhHz | Write Enable to Output in High Z") — 11 — 15 ns
tow Data to Write Time Overlap 13 —_ 15 — ns
tDH1 Data Hold from Write Time (WE) 0 —_ 0 — ns
tDH2 Data Hold from Write Time (CS) 3 — 3 — ns
tow Output Active from End of Write!" 5 — 5 — ns

NOTE: 2968 tbl 11

1. This parameter guaranteed with the AC test load (Figure 2) by device characterization, but is not production tested.
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IDT71256SL CMOS STATIC RAM 256K (32K x 8-BIT)

COMMERCIAL TEMPERATURE RANGE

TIMING WAVEFORM OF READ CYCLE NO. 1(

- tRC »]
ADDRESS X
tAA {OH —»
OE \\
- toE
©
toLz (5) - tOHZ
TS \
tACS
(5) »l
toLz (5) ‘ tCHZ
DATAoUT ( )(XX>_

TIMING WAVEFORM OF READ CYCLE NO. 2124

2968 drw 06

tRC »l
ADDRESS X
- tOHtAA | - toH
DATAout
TIMING WAVEFORM OF READ CYCLE NO. 334
Ts —X(
tolz (;)A o "1 tcHz (9)
DATAouT
NOTES:

1. WE is HIGH for read cycle.

2. Device is continuously selected, CS = VIL.

3. Address valid prior to or coincident with TS transition LOW.
4. OE = VL.

5. Transition is measured +200mV from steady state.
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IDT71256SL CMOS STATIC RAM 256K (32K x 8-BIT) COMMERCIAL TEMPERATURE RANGE

TIMING WAVEFORM OF WRITE CYCLE NO. 1 (WE CONTROLLED TIMING)("-23:5)

had twe >
ADDRESS )( X
toHz ©
OE \
taw
(655 W\ )4
le— tAs —»te twp tWR —
WE /
tWHZ ®) —_— tow
DATA out —(7 4) (4) —
tow tDH
DATAIN
2968 drw 09
TIMING WAVEFORM OF WRITE CYCLE NO. 2 (CS CONTROLLED TIMING)(" 2 3. 5)
twe
ADDRESS )( )L
tAwW
TS 31( 7k
[e— ts ¢ tew @ tWR |
T\ /
' |¢—— tDW ——>ta——tDH2 —
DATAouT - )
2968 drw 10
NOTES:

1. WE or TS must be HIGH during all address transitions.

2. Awrite occurs during the overtap (tcw or twp) of a LOW CS and a LOW WE.

3. twris measured from the earlier of CS or WE going HIGH to the end of the write cycle.

4. During this period, I/0 pins are in the output state so that the input signals must not be applied.

5. Ifthe CS LOW transition occurs simultaneously with or after the WE LOW transition, the outputs remain in a high-impedance state.

6. Transition is measured +200mV from steady state.

7. fOE is LOW during a WE controlled write cycle, the write pulse width must be the larger of twp or (twHz + tow) to allow the I/0 drivers to turn off and data
to be placed on the bus for the required tow. 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 spectified twp. For a TS controlled write cycle, OE may be LOW with no degradation to tcw.
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IDT71256SL CMOS STATIC RAM 256K (32K x 8-BIT) COMMERCIAL TEMPERATURE RANGE

ORDERING INFORMATION

IDT 71256 XX XX X X
Device Power Speed Package Process/
Type Temperature
Range
I———{ Blank  Commercial (0°C to +70°C)
} Y 300 mil SOJ (SO28-5)
300 mil Plastic DIP (P28-2)
igg } Speed in Nanoseconds

| sL Standard Power
|L Low Power

2968 drw 11
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Integrated Device Technology, Inc.

CMOS CacheRAM™
32K x 9-BIT (288K-BIT) BURST
COUNTER & SELF-TIMED WRITE

IDT71589SA

FEATURES:

High density 32K x 9 architecture

Internal write registers (address, data, and control)
Self-timed write cycle

Internal burst read and write address counter

Clock to data times: 19, 24, and 34ns

Chip select for depth expansion

Complies with all timing and signals of 80486

processors up to 40MHz

+ I/O pins directly TTL-compatible

Packaged in plastic 300 mil 32-pin SOJ

BiCMOS version available for 50MHz and 67MHz systems
(IDT71B589)

+ SIMM module versions also available from IDT in 128KB
(IDT7MP6085 and IDT7MP6086) and 256 KB (IDT7MP6087)
densities, plus parity

o o o e o o o

DESCRIPTION:

The IDT71588 is a very high-speed 32K x 9-bit static RAM
with full on-chip hardware support ofthe 80486 CP U interface.
This part is designed to facilitate the implementation of the
highest-performance secondary caches for the 486 architec-
ture while using low-speed cache-tag RAMs and PALs and
consuming the minimum possible board space.

The IDT71589 CacheRAM contains a full set of write data
and address registers. Internal logic allows the processor to
generate a self-timed write based upon a decision which can
be left until the extreme end of the write cycle.

An internal burst address counter accepts the first cycle
address from the processor, then cycles through the adjacent
four locations using the 486's burst refill sequence on appro-
priate rising edges of the system clock.

Fabricated using IDT's CMOS high-performance sub-micron
technology, this device operates at a very low power con-
sumption and offers a maximum clock to data access time as
fast as 19ns.

The IDT71589SA CacheRAMs are packaged in a 32-pin
small-outline J-bend (SOJ) package, which allows for a 128KB
(plus parity) secondary cache to be built in approximately 1.20
square inches.

FUNCTIONAL BLOCK DIAGRAM

Aa
ADDRESS
. REGISTER 294,912-BIT
. MEMORY
ARRAY
. LSB
BURST
Ao CONTROL
]
L ] L] L]
INPUT
9 DATA 9
1/01-1/0g < DATA A5
7 REGISTER | BUFFERS
WE ———)
= e
cs TIMING
CLK CONTROL
ADS j
/9 2947 drw 01

The IDT logo 1s a registered trademark and CacheRAM is a trad rk of I

d Device Tech
Intel and i486 are trademarks of Intel Corp.

logy, Inc.

COMMERCIAL TEMPERATURE RANGE

SEPTEMBER 1992

©1992 Integrated Device Technology, Inc.
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IDT71589SA CMOS CacheRAM
32K x 9-BIT (288K-BIT) BURST COUNTER & SELF TIMED WRITE

COMMERCIAL TEMPERATURE RANGE

PIN CONFIGURATION

COUNT SEQUENCE(" (a0, A1 ONLY)

Start +1 +2 +3
ADSL] 32[1 vee 0 1 2 3
CLK 2 31d Ars
As[]3 30[1 C8§ 1 0 3 2
As []4 291 WE 2 3 0 1
As []s 28{] A14 3 2 1 0
A7 [J6 27
As E., 2 g 2? NOTE: 2947 tbt 03
1. The counter wraps around to its starting value and repeats the same
As[]s S082-2 251 5_2__ sequence after the last count.
Ato[]e 24[1] OE
Ao 2311 As
A2 []11 22[] 1/0s
110112 211 GND 1
¥02[]ts 20[7 1/0s ABSOLUTE MAXIMUM RATINGS!"
/03 14 193 yo7
104 Clis 18[3 vos Symbol Rating Value Unit
GND []1s 177 1/Os 2947 drw 02 Vream | Terminal Voltage with Respect | -0.510 +7.0 v
to GND \
SoJ " o
TOP VIEW Ta Operating Temperatute —0t0 470 C
Teias Temperature Under Bias -6510 +135 | °C
Tsta Storage Temperature ~65t0 +150 | °C
PIN NAMES PT Power Dissipation 1.5 w
Ao-A14 Address Inputs lour DC Output Current 50 mA
1/01-1/09 Data Input/Output NOTE: 2947 tbl 04
- 1. Stresses greater than those listed under ABSOLUTE MAXIMUM
cs Chip Select/Count Enable RATINGS may cause permanent damage to the device. This is a stress
WE Write Enable rating only and functional operation of the device at these or any other
oF conditions above those indicated in the operational sections of this
0 Output Enable specification is not implied. Exposure to absolute maximum rating
ADS Address Status conditions for extended periods may affect reliabilty.
CLK System Clock
GND Ground
Vce Power
2947 tol 01
RECOMMENDED OPERATING
TEMPERATURE AND SUPPLY VOLTAGE
Grade Ambient Temperature GND Vce
SPEED SELECTION : P
Commercial 0°C to +70°C oV |5.0V+5%
80486 Speed Suggested IDT71589 oy
25MHz IDT71589SA35
33MHz IDT71589SA25
SOMHz 1017185805147 2 OPERATING CONDITIONS
(1.2)
50MHz IDT71858951 2(‘ 3 Symbol Parameter Min. | Typ. | Max. | Unit
67MHz IDT71B589S10° Vece Supply Voltage 4751 50 } 525 \
NOTES: 2947 1tb102
1. Separate data sheet available for BICMOS version. GND Supply 'Voltage 0 0 0.0 v
2. Either part may be used, depending on system loads. VIH Input High Votage 2.2 — 6.0 "
3. Intended for the P5 or future faster versions of the 80486. VIL Input Low Voltage | -0.5"| — 08 v
NOTE: 294710l 06

1. Vit (min.) = —1.5V for pulse width of less than 10ns, once per cycle.




IDT71589SA CMOS CacheRAM : - .
32K x 9-BIT (288K-BIT) BURST COUNTER & SELF TIMED WRITE . . COMMERCIAL TEMPERATURE RANGE

DC ELECTRICAL CHARACTERISTICS OVER THE OPERATING
TEMPERATURE AND SUPPLY VOLTAGE RANGE (Vcc = 5.0V £ 5%)

Symbol Parameter ' Test Condition Min. Max. Unit
v Input Leakage Current Vee = 5.25V, Vin = OV to Vee — - 10 HA
|io] Output Leakage Current | TS = Vi, Vout = OV to Vce, Voe = Max. — 10 HA
Vou Output Low Voltage (/01-1/0g) | loL = 8mA, Vce = Min. = 04 \'
Vou Output High Voltage lon =—4mA, Vce = Min. 2.4 — v

2947 th1 07

DC ELECTRICAL CHARACTERISTICS OVER THE OPERATING
TEMPERATURE AND SUPPLY VOLTAGE RANGE( (vcc = 5.0V £ 5%, Vic = 0.2V, Ve = Ve — 0.2V)

. . . 71589SA2019| 71589SA25 | 71589SA35
Symbol Parameter - ‘ Test Condition Com’l.[ Mil. |Com’l| Mil. |Com’l.| Mil. | Unit
Icc1 | Operating Power TS = Vi, Outputs Open 130 — 130 — 130 | — mA
Supply Current Vee = Max., f = 0@ ‘
lcc2 | Dynamic Operating C§ = Vi, Outputs Open - 240 — 220 _ 200 | — mA
" Current Vce = Max., f = fmax@

NOTES: : 2947.t01 08
1. All values are maximum guaranteed values T :
2. Atf = fmax, address inputs are cycling at the maximum frequency of read cycles of 1/rc. f =0 means no input lines are changmg

AC TEST CONDITIONS - o CAPACITANCE

Input Pulse Levels S GND 10 3.0V, - (TA=+25°C, f =1.0 MHz, SOJ package only)
Input Rise/Fall Times 5ns Symbol Parameter(! ‘Condition | Max. | Unit
Input Timing Reference Levels 1.5V CIN Input Capacitance | VIN =0V 7 | pF
Qutput Reference Levels 1.5V Cio Inpu¥/Output VouT = 0V 7 pF
Output Load See Figures 1 & 2 Capacitance .
o * 047ti0s NOTE: 204716110
: . . 1. This parameter is determined by device characterization butis not produc-
tion tested.
+5V o ' 1
4800 4800
50pF* 5pF*
2947 dw 03 2047 drw 04" -
Figure 1. Output Loaﬁ . v e Figure 2. Output Loa&

(for tonz, tcHz, torz and tcrz)

*including scope and jig
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IDT71589SA CMOS CacheRAM
32K x 9-BIT (288K-BIT) BURST COUNTER & SELF TIMED WRITE

COMMERCIAL TEMPERATURE RANGE

FUNCTIONAL DESCRIPTION

The IDT71589 is a very fast 32K x 9 CMOS static Cache-
RAM with internal edge-triggered registers dedicated to the
support of the 486 CPU. These registers support the fastest
systems and allow a 128KB or larger cache to be designed to
consume the smallest number of chips, the lowest power and
board space, and allow the designer to avoid the use of
expensive high-speed cache-tag RAMs and PALs.

The internal registers are designed to support two high-
speed functions: Burst read cycles, and a late-abort self-timed
write cycle.

Burst read cycles are accomplished through the assertion
of the ADS signal with a valid address input during the rising
edge ofthe clockinput. This address will be used to access the
data in the CacheRAM during the next clock cycle, and data
will be output during the following three cycles in accordance
with the 486's burst refill sequence (i.e., during the next cycle
the address’ LSB s inverted, then the second LSB is inverted
as the LSB is restored to its original value, etc.). Since the
CacheRAM contains this counter internally, the critical clock-
to-data time of even the fastest CPU speeds can be met by
using a slower RAM speed grade without resorting to chip-
intensive interleaving schemes. Should the ADS signal be
sampled as valid after having been sampled as invalid, any
bursting inprocess will be reinitialized to the new address, and
a new burst cycle will be started. The burst counter wraps
around at the end of the sequence and continues to count until
stopped by the ADS or CS inputs. A fast copy-back scheme
can harness this capability by reading, then writing the four
burst addresses within a single burst cycle.

The self-timed write cycle significantly eases the timing of
the address and data inputs during a write cycle, and allows
the write/don’t write decision to be postponed until the very
end of the second cycle of a write cycle. During a write cycle,
the address will be strobed into the address register during the
firstrising edge of the clock after the ADS input becomes valid.
Data is sampled into the data input register during the next
cycle's rising edge, as is the write enable input. If a write has
been enabled the data will be written from the address and
input data registers into the CacheRAM during the high phase
of the clock of that cycle.

A chipselectpinis provided to give contro! over interruption
of write cycles and burst read cycles. When the TS input is
used to interrupt a burst cycle, it operates as a synchronous
input to the burst counter. A low level must be present on the
chip select input and must satisfy data set-up and hold times
in order for the counter to progress to its next state. To stop the
counter at its current state, the chip selectinput must be taken
high, and must stay high long enough to satisty the
CacheRAM's data set-up and hold times. The CS pin also is
used as an auxiliary to the WE input. Writes can only be
accomplished if both CS and WE are simultaneously sampled
active.

The SOJ package allows for very effective space utilization
as illustrated by the IDT Cache-SIMMs. The IDT7MP6086
offers 128KB in a 72-pin SIMM and the IDT7MP6085/7 offer
128KB/256KB in an 80-pin SIMM.

AC ELECTRICAL CHARACTERISTICS (Vcc = 5.0V + 5%, All Temperature Ranges)

71589SA20 71589SA25 71589SA35
Symbol Parameter Min. | Max. | Min. | Max.| Min. | Max. | Unit
tcye Clock Cycle Time 25 — 30 — 40 — ns
tCH Clock Pulse Hight" 10 — 11 — 14 — ns
oL Clock Pulse Low!" 10 — 11 — 14 — ns
1sD Set-up Time (ADS, WE, CS, Input Data) 3 — 4 — 5 — ns
tHD Hold Time (ADS, WE, TS, Input Data) 2 — 2 — 2 — ns
tsA Address Set-up Time 3 — 4 — 5 — ns
tHA Address Hold Time 2 — 2 = 2 —_ ns
tcD Clock to Data Valid - 19 — 24 — 34 ns
toc Data Valid After Clock 4 — 4 — 5 — ns
tOE Output Enable to Output Valid — 8 —_ 9 - 10 ns
toLz Output Enable to Output in Low-Z??) 2 — 2 — 2 — ns
toHZ Output Disable to Output in High-Z23) — 8 —_ 9 — 10 ns
NOTES: 294710l 11

1. This parameter is measured as a HIGH time above 2.2V and LOW time below 0.8V.

2. Transition is measured +200mV from steady state.

3. This parameter is guaranteed with the AC load (Figure 2), but is not production tested.




IDT71589SA CMOS CacheRAM
32K x 9-BIT (288K-BIT) BURST COUNTER & SELF TIMED WRITE COMMERCIAL TEMPERATURE RANGE

TIMING WAVEFORM OF READ CYCLE

toyc —
tCH
toL
oK N o
) tSD — tHD
ADS JF NOTE 1 \ )
tsA &
> tHA
ADDRESS
WE )X
cs
OE
DATA
NOTES:

1. 1t ADS goes LOW during a burst cycle, a new address will be loaded and another burst cycle will be started. 2947drw 05

2. A-Datafrom address, counter is notimcremented to the next addresses. IfCS is taken inactive during a burstread cycle, the burst counter will discontinue
counting until CS input again goes active. The timing of the TS input for this control of the burst counter must satisfy setup and hold parameters tsp and
t4D. The output remains unchanged as long as the CS is inactive to advance the counter and as long as the OE reamins active.

TIMING WAVEFORM OF BURST READ CYCLE

tCYC —»
tcH

CLK ‘CL’/_—L_/ \ \ J/—\__,_/

tSD —» tHD
NOTE 1

tsa =
hag tHA

>
w)
(%)

I¢

ADDRESS

tsD[=
+ tHD

OE
DATA
NOTES:
1. If ADS goes LOW during a burst cycle, a new address will be loaded and another burst cycle will be started. 2947 drw 06

2. If CSis taken inactive during a burst read cycle, the burst counter will discontinue counting until CS input again goes active. The timing of the CS input
for this control of the burst counter must satisfy setup and hold parameters tsb and tHp.

3. A-Data from input address. B-Data from input address except Ao is now Ao, C-Data from input address except At is now A1. D-Data from input
address except Ao and A1 are now Ao and A1.
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IDT71589SA CMOS CacheRAM
32K x 9-BIT (288K-BIT) BURST COUNTER & SELF TIMED WRITE COMMERCIAL TEMPERATURE RANGE

TIMING WAVEFORM OF WRITE CYCLE

|¢—— tcYC —»

e tcH
toL
CLK ——\_//—\__//_\_ /_\_//_\_
tsp— tHD ‘
ADS \
1SA e
> tHA
ADDRESS ' %
1SD e
)
WE
=®
DATAIN VALID
N—
'O_E- }
torz() —Xﬂ——' toLz
HIGH-Z V
DATAQUT * l\

2947 drw 07

NOTES:
1. OE must be taken inactive at least as long as toHz + tsa before the second rising clock edge of write cycle.
2. CStiming is the same as any synchronous signal when used to block writes or to stop the burst count sequence.
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IDT71589SA CMOS CacheRAM
32K x 9-BIT (288K-BIT) BURST COUNTER & SELF TIMED WRITE

COMMERCIAL TEMPERATURE RANGE

TIMING WAVEFORM OF BURST WRITE CYCLE

CLK

ADS"

ADDRESS

CS(4)

DATAIN

DATAouT

NOTES:

tcye —»
%tCL >

[/

S W A

Is

tSD -——> tHD
tsA =
> tHA
1SD [
+1tHD
ANA NIA NLA
I\VAUDA(Z)/I (VALID a) ,‘ VALIDC ‘, j‘ VALID D ,‘
tonz(" J toLz
HIGH-2

1. OE must be taken inactive at least as long as toHz + tsa before the second rising clock edge of write cycle.

2. A-Data to be written to original input address. B-Data to be written to original input address except Ao is now Ao. C-Data to be written to ongunal
input address except A1 is now A1. D-Data to be written to original input address except Ao and A1 are now Ao and A1.

3. If ADS goes low during a burst cycle, a new address will be loaded, and another burst cycle will be started.

4. 1fCSis taken inactive during a burst write cycle the burst counter will discontinue counting until the CS input again goes active. The timing of the TS input
for this control of the burst counter must satisfy setup and hold parameters tsp and tHp. CS timing is the same as any synchronous signal when used to

block writes or to stop the burst count sequence.

mt

2947 drw 08
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IDT71589SA CMOS CacheRAM

32K x 9-BIT (288K-BIT) BURST COUNTER & SELF TIMED WRITE . . COMMERCIAL TEMPERATURE RANGE
TRUTH TABLE ‘
CLK Previous ADS ADS Address WE CS. OE [l{e] .- Function
T H L Valid Input X X — . Preset Address Counter
T - X H —_ —_ — — —_ Ignore External Address Pins. .
T L X — — — — — Ignore External Address Pins
) X H —_ — L . — Sequence Address Counter
T L R ¢ . —_ L —_ — Sequence Address Counter
T X H —_ — H _ — Suspend Address Sequencing
T L X — — H — — Suspend Address Sequencing
— — — — — — H High-Z Outputs Disabled
— — - — H —_ L DATAouT | - Read
T X H — L L H DATAIN Write
T L X - L L H DATAIN Write
— — — — L L L — Not Allowed
NOTE: - : 29471bl 12
H = HIGH .
L =LOowW
X =Don't Care
= = Unrelated
High-Z = High Impedance
ORDERING INFORMATION
DT - 71589 SA XX Y X
Device Power - Speed . Package Process/
Type Temperature
‘ i " Range

Blank  Commercial (0°C to +70°C)

} Y - Plastic J-Bend Small Outline IC (S032-2)
gg 8ommercja= 8n:y
. ommercial Only indi
35 Commercial Only Speed indicator

2947 drw 09




BiCMOS CacheRAM™

PRELIM Y
% 32K x 9-BIT (288K—B|T) |DT71I;15A833
Gt BURST COUNTER & |
Integrated Device Technology, Inc. SELF'TIMED WRITE
FEATURES: DESCRIPTION:

32K x 9 architecture
Self-timed write cycle

Clock to data times: 10.5, 12, 14ns
Small address set-up: 1ns

Chip select for depth expansion
I/O pins TTL-compatible

e ¢ e o o e o o o

Internal burst read and write address counter

Complies with all timing and signals of 80486

Internal write registers (address, data, and controi)

processors up to 50MHz and P5 processors up to 67MHz
+ Packaged in plastic 300 mil 32-pin SOJ

(IDT71589SA)

CMOS version available for 40MHz systems and below

The IDT71B589is a very high-speed 32K x 9-bit static RAM
with full on-chip hardware support of the 80486 and P5 CPU
interfaces. This part is designed to facilitate the implementa-
tion of the highest-performance secondary caches for the 486
and PS5 architectures while using available cache-tag RAMs
and PALs, and consuming the minimum possibleboard space.

The IDT71B589 CacheRAM contains a full set of write data
and address registers. Internal logic allows the processor to
generate a self-timed write based upon a decision which can
be left until the extreme end of the write cycle.

An internal burst address counter accepts the first cycle
address from the processor, then cycles through the adjacent
fourlocations using the 486's and P5'sburstrefill sequence on
appropriate rising edges of the system clock.

Fabricated using IDT's BiCMOS high-performance sub-
micron technology, this device operates at a very low power
consumption and offers a maximum clock to data access time
as fast as 10.5ns, while providing an address setup of only
0.5ns.

The IDT71B589 CacheRAMs are packaged in a 32-pin
small-outline J-bend (SOJ) package, which allows for a 128KB
and 256KB (plus parity) secondary caches to be built in only
1.20 and 2.45 square inches, respectively. i

FUNCTIONAL BLOCK DIAGRAM

A4
ADDRESS
REGISTER * | 20491287
. MEMORY
— . ARRA
, BURST
Ao CONTROL
L] L ] L ]
INPUT
9 DATA 9
1/O1-1/09 - > DATA i
’ REGISTER | BUFFERS
WE —1
& —— ey
cs TIMING
CLK CONTROL
" )
//g \‘ 2951 drw 01

The IDT logo is a registered trademark and CacheRAM is a trademark of Integrated Device Technology, Inc.

Intel and i486 are trademarks of Intel Corp.

COMMERCIAL TEMPERATURE RANGES

SEPTEMBER 1992

©1992 Integrated Device Technology, Inc.

10.5 DSC-1092/1
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IDT71B589S BiCMOS CacheRAM

32K x 9-BIT (288K-BIT) BURST COUNTER & SELF TIMED WRITE

COMMERCIAL TEMPERATURE RANGE

PIN CONFIGURATION

COUNT SEQUENCE™ (Ao, A1 ONLY)

ADS D_—UTZE veo Start +1 +2 +3
CLK ]2 31[7 A13 0 ! 2 3
A4 []s 30[1 TS 1 0 3 2
As[)4 20|71 WE
2 3 0 1
As []5 28[] A4
A7[s 27[3 Ao 3 2 1 0
As [}7 2617 A1 NOTE: 2951 tol 12
Ag[]8 S032-2 25[] A2 1. The counter wraps around to its starting value and repeats the same
Ato[]e 24 OE sequence after the last count.
A11[]10 23[30 A3
A2 22|77 |/O9
10112 211 GND
11020113 20[7 /08 (1)
= I o oo ABSOLUTE MAXIMUM RATINGS
1104 C}15 181 /08 Symbol Rating Value Unit
GND Lite 171 V0s 25t onwez VTERM | Terminal Voltage with Respect | -0.5t0 +7.0@ Vv
to GND
SOJ T. Operating T -0 70 °C
TOP VIEW A perating Temperature to +
Teias | Temperature Under Bias —65t0+135 | °C
Ts1G | Storage Temperature —-651t0 +150 | °C
PIN NAMES PT Power Dissipation Plastic 1.5 W
Ac-A14 Address Inputs lout DC Qutput Current 50 mA
1/01-1/09 Data Input/Output NOTES: 2051 15103
Cs Chip Select’/Count Enable 1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT-
— - INGS may cause permanent damage to the device. This is a stress rating
WE Write Enable only and functional operation of the device at these or any other conditions
OE Output Enable above those indicated in the operational sections of this specification is not
i implied. Exposure to absolute maximum rating conditions for extended
ADS Address Status periods may affect reliabilty. o
CLK System Clock 2. VN should not exceed Vec+0.5V. All pins should not exceed 7.0V.
GND Ground
vee Power
#s1vl®" RECOMMENDED OPERATING
TEMPERATURE AND SUPPLY VOLTAGE
Grade Ambient Temperature GND Vce
SPEED SELECTION : d
Commercial 0°C to +70°C oV |5.0V+5%
80486 Speed Suggested IDT71B589
2951 tbt 04
25MHz IDT715895A35("
33MHz IDT715895A25!"
40MHz IDT715895A20(" RECOMMENDED DC
50MHz IDT71B589514%® OPERATING CONDITIONS
50MHz IDT71B589512( Symbol Parameter Min. | Typ. | Max. | Unit
67MHz IDT71B5895101 Vce Supply Voltage 475 | 50| 525 \
GND Supply Voltage 0 0 0.0 \
NOTES: 2951 tbl 02 -
1. Separate data sheet available for CMOS version. VIH Input High Voltage 22 | — [Vecto§ V
2. Either part may be used, depending on system loads. 1
3. Intended for the P5 or future faster versions of the 80486. viL Input Low Voltage |-05™) — | 08 | V
NOTE: 2951 tbl 05

1. Vit (min.) = —1.5V for pulse width of less than 10ns, once per cycle.




IDT71B589S BiCMOS CacheRAM

32K x 9-BIT (288K-BIT) BURST COUNTER & SELF TIMED WRITE

COMMERCIAL TEMPERATURE RANGE

DC ELECTRICAL CHARACTERISTICS OVER THE OPERATING
TEMPERATURE AND SUPPLY VOLTAGE RANGE (vcc = 5.0V + 5%)

Symbol Parameter Test Condition Min. Max. Unit
Jiu} Input Leakage Current Vce= 5.25V, VIN = 0V to Vce — 1 pHA
|ILo} Output Leakage Current CS = Vi, VouT = 0V to Vcc, Vec = Max. — 1 pA
VoL Output Low Voltage (/O1-1/0g) | loL = 8mA, Vcc = Min. —_ 0.4 \

VOH Output High Voltage loH = —4mA, Vcc = Min. 2.4 — \
' 2951 tbl 06
DC ELECTRICAL CHARACTERISTICS OVER THE OPERATING
TEMPERATURE AND SUPPLY VOLTAGE RANGE(" (vce = 5.0V + 5%)
71B589S10 | 71B589S12 | 71B589S14
Symbol Parameter Test Condition Com’t] Mil. {Com’l] Mil. |Com’l] Mil. | Unit
lcc1 | Operating Power CS = ViL, Outputs Open 140 | — 140 | — 140 | — | mA
Supply Current vee = Max., f = 0@ ‘
lcc2 | Dynamic Operating CS = ViL, Outputs Open 176 | — 170 | — | 165| — | mA
: Current Vee = Max., f = fuax®@
NOTES: 2951161 07
1. All values are maximum guaranteed values.
2. At f = fmax, address inputs are cycling at the maximum frequency of read cycles of 1/trc. f = 0 means no address input I|nes change.
AC TEST CONDITIONS CAPACITANCE
Input Pulse Levels GND to 3.0V - (TA=+25°C, f = 1.0 MHz, SOJ package only)
Input Rise/Fall Times 3ns Symbol Parameter'” Condition | Max. | Unit
Input Timing Reference Levels 1.5V CIN Input Capacitance VIN = 3dV 45 | pF
Output Reference Levels 1.5V cvo Input/Output VouT = 3dV 6 pF
AC Test Load See Figures 1,2, 3 Capacitance
20511108 NOTE: 2951 1ol 09
1. This parameter is determined by device characterization but is not produc-
tion tested.
DATAouT
Zo = 50Q 7]
4
1.5V 1 3
2951 drw 03 3
Figure 1. Output Load ) ATAA
(Typical, ns) =
+5V 2]
480Q 7]
1 —
" DATAouT n
2550 S0pF*

2951 drw 04

Figure 2. Output Load

(for toHz, tchz, toLz and tcL2)

*including scope and jig

20 40 60 80 100 120140 160 180 200
CAPACITANCE (pF)

2951 drw 05

Figure 3. Lumped Capacitive Load, Typical Derating
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IDT71B589S BiCMOS CacheRAM
32K x 9-BIT (288K-BIT) BURST COUNTER & SELF TIMED WRITE

COMMERCIAL TEMPERATURE RANGE

FUNCTIONAL DESCRIPTION

The IDT71B583 is a very fast 32K x 9 BiCMOS static
CacheRAM with internal edge-triggered registers dedicated
to the support of the 486 and P5 CPUs. These registers
support the fastest systems and allow a 128KB or 256KB
cache to be designed to consume the smallest number of
chips, the lowest power and board space, and allow the
designer to avoid the use of expensive high-speed cache-tag
RAMs and PALs.

The internal registers are designed to support two high
speed functions: Burstread cycles, and alate-abort self-timed
write cycle.

Burst read cycles are accomplished through the assertion
of the ADS signal with a valid address input during the rising
edge ofthe clockinput. This address willbe used to access the
data in the CacheRAM during the next clock cycle, and data
will be output during the following three cycles in accordance
with the 486's and P5's burst refill sequence (i.e., during the
next cycle the address’ LSBis inverted, then the second LSB
is inverted as the LSB is restored to its original value, etc.).
Since the CacheRAM contains this counter internally, the
critical clock-to-data time of even the fastest CPU speeds can
be met by using a slower RAM speed grade without resorting
to chip-intensive interleaving schemes. Should the ADS sig-
nal be sampled as valid after having been sampled as invalid,
any bursting in process will be reinitialized to the new address,
and a new burst cycle will be started. The burst counterwraps
around at the end of the sequence and continues to count until
stopped by the ADS or CS inputs. A fast copy-back scheme
can harness this capability by reading, then writing the four
burst addresses within a single burst cycle.

The self-timed write cycle significantly eases the timing. of
the address and data inputs during a write cycle, and allows
the write/don’t write decision to be postponed until the very
end of the second cycle of a write cycle. During a write cycle,
the address will be strobed into the address register during the
firstrising edge of the clock after the ADS input becomes valid.
Data is sampled into the data input register during the next
cycle's rising edge, as is the write enable input. If a write has
been enabled the data will be written from the address and
input data registers into the CacheRAM during the high phase
of the clock of that cycle.

Achipselectpinis pravided to give control over interruption
of write cycles and burst read cycles. When the CS input is
used to interrupt a burst cycle, it operates as a synchronous
input to the burst counter. ALOW level mustbe present on the
chip select input and must satisfy data set-up and hold times
inorder for the counter to progress toits next state. To stop the
counter at its current state, the chip selectinput must be taken
HIGH, and must stay HIGH long enough to satisfy the
CacheRAM's data set-up and hold times. The CS pin also is
used as an auxiliary to the WE input. Writes can only be
accomplished if both CS and WE are simultaneously sampled
active.

The tight setup times available in the 10.5ns versions
(0.5ns for addresses, 2ns for all others) facilitate the
implementtion of no wait-state caches in P5 67MHz systems.
These cache systems also benefit from IDT's sub-4ns FCT-T
Logic.

The SOJ package allows for very effective space utilization
and minimization of capacitance and inductance.

AC ELECTRICAL CHARACTERISTICS (vVce = 5.0V + 5%, 0°C to 70°C)

71B589S10 71B589S512 71B589S14
Symbol Parameter Min. Max. | Min. | Max. | Min. Max. | Unit
tcyc Clock Cycle Time 15 — 20 — 20 — ns
tcH Clock Pulse HIGH( 55 — 7 — 8 — ns
toL Clock Pulse LOW( 55 — 7 — 8 — ns
1SD Set-up Time (ADS, WE, CS, Input Data) 2 — 3 — 3 — ns
tHD Hold Time (ADS, WE, CS, Input Data) 1 — 1 — 1 — ns
1sA Address Set-up Time 0.5 — 1 — 1 — ns
tHA Address Hold Time 3 — 3 — 3 — ns
tcD Clock to Data Valid — 10.5 — 12 — 14 ns
toc Data Valid After Clock 3 — 3 — 3 —_ ns
tOE Output Enable to Output Valid — 5 — 6 — 7 ns
toLz Output Enable to Output in Low-2{&? 0 — 0 — 0 — ns
toHZ Output Disable to Output in High-Z('2) — 5 — 6 — 7 ns
NOTES: 2951 tbl 10

1. This parameter is measured as a HIGH time above 2.2V and a LOW time below 0.8V.

2. Transition is measured +200mV from steady state.

3. This parameter is guaranteed by device characterization with the AC load (Figure 2}, but is not production tested.




IDT71B589S BICMOS CacheRAM

32K x 9-BIT (288K-BIT) BURST COUNTER & SELF TIMED WRITE COMMERCIAL TEMPERATURE RANGE
TIMING WAVEFORM OF READ CYCLE
tcyc —»y
tcH
tCcL
CLK /—_\__j \ /V \ / \

tsD —» tHD

NOTE 1

>
O
[72]

tsa [«
b tHA

ADDRESS

— tCD
OE 105::1
toLz . toHZ
DATA A2

;

:

:
AR

;'Lt

2951 drw 05

NOTES:

1. |f ADS goes LOW during a burst cycle, a new address will be loaded and another burst cycle will be started.

2. A-Datafrom address, counter is notincremented to the next addresses. |f CS is taken inactive during a burstread cycle, the burst counter will discontinue
counting until CS input again goes active. The timing of the TS input for this control of the burst counter must satisfy setup and hold parameters tsp and
tHp. The output remains unchanged as long as the TS is inactive to advance the counter and as long as the OE remains active.

10.5 5



IDT71B589S BiCMOS CacheRAM )
32K x 9-BIT (288K-BIT) BURST COUNTER & SELF TIMED WRITE COMMERCIAL TEMPERATURE RANGE

TIMING WAVEFORM OF BURST READ CYCLE

tcye
tcH
e U e e e e
tSD —| tHD
ADS J - NOTE 1 \
A

tsA &
> tHA
ADDRESS
tsof« .
tHD
WE \ DA S

tco
. . . t0oE :1
‘ toLz 1 tDC
DATA I{XXEk A B

NOTES:

1. 1f ADS goes LOW during a burst cycle, a new address will be loaded and another burst cycle will be started.

2. If CSis taken inactive during a burst read cycle, the burst counter will discontinue counting until CS input again goes active. The timing of the TS input
for this control of the burst counter must satisfy setup and hold parameters tsb and tHD.

3. A-Data to be written to the original input address. B-Data to be written to the original input address, except Ao is now Ac. C-Data to be written to the
original input address, except A1 is now A1. D-Data to be written to the original input address, except Ao and A1 are now Ao and At

<

S~

2951 drw 07




IDT71B589S BiCMOS CacheRAM - .
32K x 9-BIT (288K-BIT) BURST COUNTER & SELF TIMED WRITE COMMERCIAL TEMPERATURE RANGE

TIMING WAVEFORM OF WRITE CYCLE

tsD—] tHD
ADS \
tsA e
> tHA
ADDRESS %
tsD k
+tHD
WE
ﬁ (2)
DATAIN A VALID )
tonz(" i—» towz
HIGH-Z P
DATAouT I\

2951 drw 08

NOTES: ) .
1. OF must be taken inactive at least as long as toHz + tsa before the second rising clock edge of write cycle.
2. CStiming is the same as any synchronous signal when used to block writes or to stop the burst count sequence.

10.5 7



IDT71B589S BiCMOS CacheRAM
32K x 9-BIT (288K-BIT) BURST COUNTER & SELF TIMED WRITE COMMERCIAL TEMPERATURE RANGE

TIMING WAVEFORM OF BURST WRITE CYCLE

tcyc —»
tCH

) tsp — tHD

ADS® \
tsA
hr‘ tHA
ADDRESS
WE <
s “) <
DATAIN VALID B VALID C VALID D

o]
mi
N ‘

ik

tonzt" toL
HIGH-Z

DATAouT

2951 drw 09

NOTES:

1. OE must be taken inactive at least as long as toHz + tsa before the second rising clock edge of write cycle.

2. A-Data to be written to original input address. B-Data to be written to original input address, except Ao is now Ao. C-Data to be written to original

input address, except A1 is now A1. D-Data to be written to original input address, except Ao and A1 are now Ao and At

3. If ADS goes LOW during a burst cycle, a new address will be loaded, and another burst cycle will be started.

4. 1fTSis taken inactive during a burst write cycle the burst counter will discontinue counting until the CS input again goes active. The timing of the TS input
for this control of the burst counter must satisfy setup and hold parameters tsand tH. CStiming is the same as any synchronous signal when used to block
writes or to stop the burst count sequence.

10.5 8



IDT71B589S BiCMOS CacheRAM

32K x 9-BIT (288K-BIT) BURST COUNTER & SELF TIMED WRITE COMMERCIAL TEMPERATURE RANGE
TRUTH TABLE
CLK Previous ADS ADS Address WE CS OE 110 Function

T H L Valid Input X X — — Preset Address Counter

T X H — — — — — Ignore External Address Pins

) L X — — — — — Ignore External Address Pins

T X H — — L — — Sequence Address Counter

T L X — — L — —_ Sequence Address Counter

T X H — — H — — Suspend Address Sequencing

) L X — — H — — Suspend Address Sequencing

— — — — — — H High-Z Outputs Disabled

— — —_ = H — L DATAouT | Read

T X H —_ L L H DATAIN Write

T L X — L L H DATAIN Wirite

— — — — L L L — Not Allowed
NOTE: 2047 o112
H = HIGH
L = LOW
X = Don't Care
- = Unrelated
High-Z = High Impedance
ORDERING INFORMATION
DT 71B589 S XXX Y X
Device Power Speed Package Process/
Type Temperature
Range

Blank  Commercial (0°C to +70°C)

= Y Plastic Small Outline IC, J-Bend (SO32-2)
| 10 Commercial Only

12 Commercial Only indi
I 14 Commercial Only Speed indicator

2951 drw 10
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Integrated Device Technology, Inc.

BiCameral™ CacheRAM™
288K (16K x 9 x 2)
FOR RISC CACHES

PRELIMINARY
IDT71B229S

FEATURES:

+  Supports the R3000, R3500 and R3001 to 40MHz
» BiCameral organization:

—Split instruction/data cache support

—No bank-switching timing contention

Single address bus

Single data bus

Separate write enable and output enable for each bank
Standard read and write control interface

Internal address latches

32-pin 300 mil SOJ package

o o o o o o

DESCRIPTION:

The IDT71B229 is a BiCameral CacheRAM specifically
designed to support the splitinstructionand data caches of the
IDT 79R3000 microprocessor. A complete 128KByte cache
for the R3000 or the R3500 can be built with only six to seven
IDT71B228s (depending on the main memory size supported
by the system), while an R3001 cache can be built with five to
six parts. CPU clock frequencies up to 40MHz are supported.
The small 300 mil package allows a 128KByte cache to fitin
a circuit board area of approximately two square inches.

Internal address latches eliminate the need for external
latches. The BiCameral (two bank) organization reduces the
number of devices required ta support the R3000's split-cache
architecture and eliminates contention problems encountered
when one RAM bank is being enabled while the other is being
disabled. All timing parameters have been optimized to
support the complete range of R3000 clock speeds, simplifying
R3000 cache design.

Made with BiCMOS, IDT's advanced high-speed pro-
cess, the IDT71B229 provides dense caches in low board
space while consuming minimum power.

FUNCTIONAL BLOCK DIAGRAM

Ao- At3

DCLK-¢
y
LE Latch LE Latch
Address - Address
(Instruction) (Data)

__ 16Kx9 16K x9 _

WE | WE  Amay Array WE — DWE
Dour DN DN Dout
m___i‘] V_—Doe
I/Co - /s 2996 dw 01
BiCameral and CacheRAM are trademarks and the IDT logo is a reg d Device Techi Inc.

COMMERCIAL TEMPERATURE RANGE

SEPTEMBER 1992

€1932 Integrated Device Technology, Inc.

10.6

DSC-10943
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IDT71B229S

BICMOS STATIC RAM 288K (16K x 9 x 2) BiCameral™ CacheRAM™

COMMERCIAL TEMPERATURE RANGE

PIN CONFIGURATIONS

As O 1 320 A«
As O 2 31 A3
DOE [ 3 30[J TOE
DWE O 4 290 WE"
A7 O s 28 [1 1/04
wos O 6 27 [ 10s
/06 oz - 26 [ 1102
‘ “ Vec.[ 8+ 80322 25[1 GND
GND Ij 9 24 Vce
o7 O 10 23 g o1
~os . [O 11 22t| 1/00
Coas Oz 211 A2
’ As [ 13 2000 At
Ao [ 14 197 Ao
A O 15 180 A3
A2 [ 16 17 1 DCLK
roSow
TRUTH TABLE 1
TOE WE DOE DWE 1/0(0:8) Function
H H L H DATA OUT Read D Bank data
H H H L DATA IN, HIGH-Z Write data to D Bank
L H H H DATA OUT Read | Bank data
H L H H DATA IN, HIGH-Z Write data to | Bank
H H - H ‘H High-Z No Activity
L L X - X High-Z Not Allowed
L X L X High-Z Not Allowed
L X X L High-Z Not Allowed
X L L X High-Z .. Not Allowed
X L X L - High-Z " Not Allowed
X X L L High-Z Not Allowed
i 2996 tbl 01
TRUTH TABLE 2(" |
DCLK | Address Latch D Address Latch
L Transparent Latched
H Latched Transparent
NOTE: 2996 tb1 02
1. L=Low, H = High, X = Don't Care and High-Z = High Impedance
10.6 2



IDT71B229S

BiCMOS STATIC RAM 288K (16K x 9 x 2) BiCameral™ CachoRAM™ COMMERCIAL TEMPERATURE RANGE

PIN DESCRIPTION

Name Description

DCLK DCLK, when high, allows the address inputs to flow through the D bank's address latch. Conversely, the address in
the | bank's latch is held during a high input on DCLK. Taking DCLK low freezes data in the D bank's address latch
and allows addresses to flow through the | bank's address latch.

TOE | Output Enable enables the data outputs from the | bank onto the data input/output pins. 1OE must not be asserted
simultanteously with the DOE, DWE or IWE pins.

DOE This is an input which enables the data outputs from the D bank onto the data input/output pins. DOE must not be
asserted simultanteously with the TOE, IWE or DWE pins.

WE | Write Enable, when low, gates data from the input/output pins into the RAM at the | bank address indicated by the
output of the | bank address latch. Neither DOE nor IOE should be enabled during a write operation.

DWE D Write Enable is an input which is taken low to gate data from the input/output pins onto the RAM at the address
being output from the D bank address latch. Neither DOE or TOE should be asserted during a write operation.

Addr(0:13) The fourteen address inputs are used to access any of the 16,384 locations in either the D or | bank. When an
address latch is in the transparent state, these pins are routed directly to that latch's RAM bank. Taking the fatch into
its latched state causes that RAM bank to ignore subsequent changes on the address input pins.

1/00:8 The input/output bus comprises nine signals whose functions are determined by the state of the IOE, IWE, DOE and
DWE pins. During Output Enables, data is output upon these pins from the selected RAM bank from an address
pointed to by the outputs of that bank's address latch. When either Write Enable is asserted, data can be written fromy
these pins into the selected bank's RAM at the address being output by that bank's address latch. When I1OE, WE,
DOE and DWE are all inactive, the input/output pins are floated in a high-impedance state. -

2996 tbl 03
1

CAPACITANCE (TA - +25°C, f = 1.0MHz) ABSOLUTE MAXIMUM RATINGS'"

Symbol Parameter(1? Conditions | Max.| Unit Symbol Rating Commercial | Unit

2! .
CIN Input Capacitance VIN = 3dV 6 pF vTERM®) Tgrmmal Voltage -0.5t0+7.0 \%
- with Respect

Cout Output Capacitance VouT = 3dV 7 pF to GND
NOTE: ) i . 2e6wios | Tp Operating 0to +70 °C
1. This parameter is determined by device characterization, but is not Temperature

production tested.

2. Capacitance is measured between OV and 3V during switching. TBIAS Temperature -55t0 +125 °C
Under Bias
TsTG Storage -55t0 +125 °C
RECOMMENDED DC OPERATING Temperature
CONDITIONS PT Power Dissipation 1.0 w
Symbol in. | Typ. .| Unit
ymbo Parameter Min yp. Max ni TouT DC Output 50 A
Vce Supply Voltage 4.75 5.0 5.25 A\ Current
GND Supply Voltage 0 0 0 \ NOTE: 2996 tbl 06
N 1. Stresses greater than those listed under ABSOLUTE MAXIMUM
ViH Input High Voltage 22 — |Vcc+05] V RATINGS may cause permanent damage to the device. This is a stress
.o sl _ rating only and functional operation of the device at these or any other
V!L Input Low \(oltageﬁ 0.5 08 Y conditions above those indicated in the operational sections of this
NOTES: _ 299610105 specification is not implied. Exposure to absolute maximum rating
1. Vi (min.) = -1.5V for pulse width less than 10ns, once per cycle. conditions for extended periods may affect reliability.

2. VIN must not exceed Vcc+0.5V.

10.6 3



IDT71B229S

BiCMOS STATIC RAM 288K (16K x 9 x 2) BiCameral™ CacheRAM™

COMMERCIAL TEMPERATURE RANGE

DC ELECTRICAL CHARACTERISTICS("" 2
(Vee = 5.0V £ 5%)

71B229S12 | 71B229S16| 71B229S22) 71B229S28
Symbol Parameter Com’l. Com’L Com’l. Com’l Unit
lcct Operating Power Supply Current 145 145 145 145 mA
Outputs Open, Voc = Max.,f=0 .
lcc2 Dynamic Operating Current | WE < ViL 250 230 200 190 mA
Outputs Open, Vcc = Max., .
f=fuax WE=Vn 200 190 180 170 mA
NOTES: 2996 tbl 07
1. All values are maximum guaranteed values.
2. fmax«1/tcyc, all Address input pins are cycling at fuax. For Reads and Writes both ports are cycling at fuax.
f = 0 means no Address inputs change.
DC ELECTRICAL CHARACTERISTICS OVER THE
OPERATING TEMPERATURE AND SUPPLY VOLTAGE (vcc = 5.0V + 5%)
IDT71B229S
Symbol Parameter Test Condition Min. Max. Unit
[1u) Input Leakage Current Vee = Max., VIN = GND to Vcc — 5 pA
o] Output Leakage Current Vce = Max., VouT = GND to Ve — 5 pA
VoL Output Low Voltage loL = 8mA, Vce = Min. —_ 0.4 \
VoH Output High Voltage IoH = -4mA, Vcce = Min. 2.4 —_ v
2996 tbl 08
ACCESS TIME AND
CLOCK FREQUENCY EQUIVALENTS
R3000/1 Clock Frequency 71B229 Access Time
40 MHz 12ns
33 MHz 16 ns
25 MHz 22 ns
20 MHz 28 ns
2996 tbl 09
RECOMMENDED OPERATING AC TEST CONDITIONS
TEMPERATURE AND SUPPLY VOLTAGE Input Pulse Levels GND to 3.0V
Grade Ambient Temperature| GND Vee Input Rise/Fall Times 5ns
Commercial 0°Cto +70°C ov- 5V +5% Input Timing Reference Levels 1.5V
209610110 Output Reference Levels 1.5V
AC Test Load See Figures 1,2 and 3

2996 tbl 11
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IDT71B229S

BiCMOS STATIC RAM 288K (16K x 9 x 2) BiCameral™ CacheRAM™

COMMERCIAL TEMPERATURE RANGE

+1.5 Volts
Slope = 0.5ns/30pF
5002 4 - pe P
DATAouT _E ) Z0=50Q
I L T
= = ATAA
h (Typical, ns) , _|
2996 drw 03
Figure 1. AC Test Load 1 +
IR IS N NN SN NN SN N R
— T T T T 1
20 40 60 80 100 120 140 180 180 200
CAPACITANCE (pF)
5v 2096 drw 05
480Q Figure 3. Lumped Capacitive Load, Typical Derating Curve
DATAout
255Q 5pF*
2996 drw 04
*Includes scope and Jig.
Figure 2. AC Test Load (for toLz & toHz)
79R3000 718229 229 | 220 | 229( 220|229 |229
/ 14
AdrLo (15:2) Addr(13:0)
/ _
IRd* IOE
wr* WE
DRd* DOE
bwr DWE
DClk DCLK
1/0(8:0)
8 y8 ¥9 ¥9 yo 9
Data and Tag & 6 &F 6 &V &
Buses // 60

NOTE:

2996 drw 06

1. Loading of the IRd, IWr, DRd and DWr signals should be split evenly between the pair of R3000 pins dedicated to each of these functions.

Figure 2. Example of Cache Memory System Block Diagram
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IDT71B229S

BiCMOS STATIC RAM 288K (16K x 9 x 2) BiCameral™ CacheRAM™

COMMERCIAL TEMPERATURE RANGE

AC ELECTRICAL CHARACTERISTICS (vcc=5.0V +5%)

71B229S12| 71B229S16 | 71B229S22 | 71B229S28
Symbol Parameter Min. I Max.| Min. TMax. Min. | Max.| Min. ﬁllax. Unit
Read Cycle
tcve Read Cycle Time!" 25 | — | 3 | —}| 40| —} 50| — | ns
tsu Address Setup Time 4 — 4 — 5 —_ 5 —_ ns
tH Address Hold Time — 3 — 4 — 6 — ns
tAA Address Access Time — 12 — 16 — 22 — 28 ns
j(e]3 Output Enable Time — 5 — 7 — 10 — 13 ns
toz® | Output Enable to Output in Low-Z 2 — 2 — 2 — 2 — | ns
torz® | Output Disable to Output in High-Z 2 5 2 6 2 8 2 10 | ns
NOTES: 2996 tbl 12

1. One cycle includes both a D bank read or write and an | bank read or write.
2. This parameter is guaranteed with the AC test load (Figure 2) due to device characterization, but is not production tested.

TIMING WAVEFORM OF READ CYCLES(!)

Address >< D Address >< | Address
|¢—— tSU tH | t—— tSU

DCLK

IOE

/o

NOTES:

tcyc

|
i D Address
tH

AN

tAA tAA
\| /
N | A
|att— {OF =] tOE —i
torz? torz®@ , torz®
- - >~ torz®
DATAour VALID DATAour VALID

1. DWE and IWE must be high during read cycles.

2. The transition is measured +200mV from steady state.

AN

2996 drw 07
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IDT71B229S

BiCMOS STATIC RAM 288K (16K x 9 x 2) BiCameral™ CacheRAM™

. COMMERCIAL TEMPERATURE RANGE

AC ELECTRICAL CHARACTERISTICS (vcc=5.0V +5%)

71B229S12 | 71B229S16 | 71B229S22 | 71B229S28
Symbol Parameter Min. l Max.| Min. [ Max.| Min. | Max.| Min. Wax. Unit
Write Cycle i
tcye Write Cycle Time(" 25| — [.30 | — | 40 — | 50 — ns
tsu Address Setup Time 4 — 4 — 5 — 5 —_ ns
tH Address Hold Time 3 — 3 - 4 — 6 — ns
taw Address to End of Write 10 —_ 13 —_ 16 — 20 — ns
tAs Address to Start of Write 0 — 0 — 0 —_ 0 —_— ns
twR Write Recovery Time 051 — | 05| — | -05]|] — [ -05| — ns
twp Write Pulse Width _ 10 - 13 - 16 — 20 — ns
tow Data to Write Time Overlap 5 - —_ 7 — — ns
toH Data Hold from Write Time 2 — e 2 — e ns
NOTES: 29961l 13
1. One cycle includes both a D bank read or write and an | bank read or write.
TIMING WAVEFORM OF WRITE cYCLES("2)
- tcye |
Address > D Address >< | Address D Address
|t—— tsSU et {SU ] tH
DCLK yd
- taw . twh
fat— tAS —=
| tAS —
< taw >l tWR >
DWE N\, ) 4
-— twp - twp
WE \ ; —
tDW = IDH |wt— [t— 1DW =] {DH |
7o DATAn VALID DATAw VALID
NOTES: 2996 drw 08
1. DOE and IOE are high during write cycles.
2. DWE must be high or DCLK must be low during all address transitions. Likewise, IWE or DCLK must be high during all address transitions.
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IDT71B229S

BICMOS STATIC RAM 288K (16K x 9 x 2) BiCameral™ CacheRAM™

COMMERCIAL TEMPERATURE RANGE

TIMING WAVEFORM OF MIXED READ AND WRITE CYCLES(1: 2, 3)

D Address

AN

N

2996 drw 09

- tcye -
Address D( D Address >( | Address ><
le— tsu tH «— tSU —p] tH fa—
DOLK e
‘ - tAA >
taw twR -
5we | Y/
la— tAS twp tOE —mmr
3 f
[t tDW =pomfet— 1DH torz®@ ‘ tohz
© By o QR o —
NOTE:

1. DOE and TOE are high during write cycles.

2. DWE must be high or DCLK must be low during ali address transitions. Likewise, IWE or DCLK must be high during all address transitions.

3. DWE and IWE must be high during read cycles.

4. The transition is measured £200mV from steady state.

ORDERING INFORMATION
DT 718229 S XX X
Device Power Speed  Package
Type

300-mil

SOJ (8032-2)

Access Time in nanoseconds

2996 drw 10
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ALABAMA

0T

555 Sparkman Dr.,
Ste.1200-D
Huntsville, AL 35816
(205) 721-0211

ALASKA

Thorson Co. Northwest
Bellevue, WA
(206) 455-9180

ARIZONA

Western High Tech Mktg.
Scottsdale, Az
(602) 860-2702

ARKANSAS

0T

(S. Central Regional
Office)

14285 Midway Rd., Ste.
100

Dallas, TX 75244
(214) 490-6167

CALIFORNIA

DT

(Corporate Headquarters)
2975 Stender Way

P.O. Box 58015

Santa Clara, CA 95052
(408) 727-6116

DT

(Western Headquarters)
2975 Stender Way
Santa Clara, CA 95052
(408) 492-8350

IDT

(SW Regional Office)
6 Jenner Dr., Ste. 100
Irvine, CA 92718
(714) 727-4438

DT

(SW Regional Office)
16130 Ventura Bivd.,,
Ste. 370

Encino, CA 91436
(818) 981-4438

Quest-Rep
San Diego, CA
(619) 622-5040

CANADA
(EASTERN)
CMT Renmark, Inc.

Kanata, ONT
(613) 591-9555

CMT Renmark, Inc.
Mississauga, ONT
(416) 612-0900

CMT Renmark, Inc.
Pointe Claire, Quebec
(514) 694-6088

DOMESTIC SALES REPRESENTATIVES

CANADA
(WESTERN)

Thorson Co. Northwest
Bellevue, WA
(206) 455-9180

COLORADO

T

(NW Regional Office)
1616 17th St, Ste. 370
Denver, CO 80202
(303) 628-5494

Thorson Rocky Mountain
Englewood, CO
(303) 773-6300

CONNECTICUT

SJ Associates
Rockville Centre, NY
(516) 536-4242

DELAWARE

0T

(NE Regional Office)
Horn Point Harbor
105 Eastern Ave., Ste.
201

Annapolis, MD 21403
(301) 858-5423

S-J Mid Atlantic, Inc.
Mt. Laurel, NJ 08054
(609) 866-1234

FLORIDA

DT

(SE Regional Office)
1413 S. Patrick Dr., Ste.
10

Indian Harbor Beach, FL
32937

(407) 773-3412

DT

(SE Regional Office)
18167 U.S. 19 North
Ste. 455

Clearwater, FL 34624
(813) 532-9988

DT

(SE Regional Office)
1500 N.W. 49th St.,

Ste. 500

Ft. Lauderdale, FL 33309
(305) 776-5431

GEORGIA

0T

(SE Regional Office)
18167 U.S. 19 North
Ste. 455

Clearwater, FL 34624
(813) 532-9988

HAWAII

1oT

(Western Headquarters)
2975 Stender Way
Santa Clara, CA 95052
(408) 492-8350

IDAHO
(NORTHERN)

Anderson Associates
Bountiful, UT
(801) 292-8991

IDAHO
(SOUTHERN)

Thorson Rocky Mountain
Salt Lake City, UT
(801) 942-1683

ILLINOIS

DT

(Central Headquarters)
1375 E. Woodfield Rd.,
Ste. 380

Schaumburg, IL 60173
(708) 517-1262

Synmark Sales
Park Ridge, IL
(708) 390-9696

INDIANA

Arete Sales
Ft. Wayne, IN
(219) 423-1478

Arete Sales
Greenwood, IN
(317) 882-4407

IOWA

Rep Associates
Cedar Rapids, 1A
(319) 373-0152

KANSAS

Rush & West Associates
Olathe, KS
(913) 764-2700

KENTUCKY

Arete Sales
Ft. Wayne, IN
(219) 423-1478

LOUISIANA

DT

(S. Central Regional
Office)

14285 Midway Ad., Ste.
100

Dallas, TX 75244
(214) 490-6167

MAINE

DT

(Eastern Headquarters)
#2 Westboro Business
Park

200 Friberg Pkwy.,

Ste. 4002

Westboro, MA 01581
(508) 898-9266

MARYLAND

DT
(NE Regional Office)
Horn Point Harbor

105 Eastern Ave., Ste. 201

Annapolis, MD 21403
(301) 858-5423

MASSACHUSETTS

0T

(Eastern Headquarters)
#2 Westboro Business
Park

200 Friberg Pkwy.,

Ste. 4002

Westboro, MA 01581
(508) 898-9266

MICHIGAN
Tritech Sales
Farmington Hills, M|
(313) 442-1200
MINNESOTA
DT

(N. Central Regional Office}

1650 W. 82nd Street
Ste. 1040
Minneapolis, MN 55431
(612) 885-5777

OHMS Technology [nc.
Edina, MN
(612) 932-2920

MISSISSIPPI

DT

(SE Rsgional Office)
1413 S. Patrick Dr.,

Ste. 10

Indian Harbor Beach, FL
32937

(407) 773-3412

MISSOURI

Rush & West Associates
St. Louis, MO
(314) 965-3322

MONTANA

Thorson Rocky Mountain
Englewood, CO
(303) 773-6300

NEBRASKA

10T

(Central Headquarters)
1375 E. Woodfield Ad.,
Ste. 380

Schaumburg, IL 60173
(708) 517-1262

NEVADA
(NORTHERN)

10T

(Western Headquarters)
2975 Stender Way
Santa Clara, CA 95052
(408) 492-8350

NEVADA
(SOUTHERN)

Western High Tech Mktg.
(Clark County, NV}
Scottsdale, AZ

(602) 860-2702

NEW HAMPSHIRE

10T

(Eastern Headquarters)
#2 Westboro Business
Park

200 Friberg Pkwy.,

Ste. 4002

Westboro, MA 01581
(508) 898-9266

NEW JERSEY

DT

(NE Regional Office)
One Greentree Centre,
Ste. 202

Mariton, NJ 08053
(609) 596-8668

SJ Mid-Atlantic, Inc.
Mt. Laurel, NJ
(609) 866-1234

NEW MEXICO

Western High Tech Mktg.
Scoltsdale, Az
(505) 884-2256

NEW YORK

DT

(NE Regional Office)
250Mill St, Ste.107
Rochester, NY 14614
(71€) 777-4040

Quality Components
Buffalo, NY
(716) 837-5430

Quality Components
Manlius, NY
(315) 682-8885

SJ Associates
Rockville Centre, NY
(516) 536-4242



NORTH CAROLINA

Tingen Technical Sales
Raleigh, NC
(919) 870-6670

NORTH DAKOTA

OHMS Technology Inc.
Edina, MN
(612) 932-2920

OHIO

Norm Case Associates
Rocky River, OH
(216) 333-0400

OKLAHOMA

IDT

(S. Central Regional Office)
14285 Midway Rd., Ste.
100

Dallas, TX 75244

(214) 490-6167

OREGON

DT

(NW RegionalOffice)
15455 NW Greenbriar
Pkwy

Ste. 210

Beaverton, OR 97006
(503) 690-8978

PENNSYLVANIA
(WESTERN)
Norm Case Associates

Rocky River, OH
(216) 333-0400

PENNSYLVANIA
(EASTERN)
S-J Mid-Atlantic
Mt. Laurel, NJ 08054
(609) 866-1234

RHODE ISLAND

IDT
(Eastern Headquarters)

SOUTH CAROLINA

DT

(SE Regional Office)

1413 S. Patrick Dr., Ste. 10
Indian Harbor Beach, FL
32937

(407) 773-3412

SOUTH DAKOTA

OHMS Technolegy Inc.
Edina, MN
(612) 932-2920

TENNESSEE

0T

555 Sparkman Dr.,
Ste. 1200-D
Huntsville, AL 35816
(205) 721-0211

TEXAS

T
(S. Central Regional Office)
14285 Midway Ad., Ste.

UTAH
Anderson Associates

Bountiful, UT
(801) 292-8991

Thorson Rocky Mountain
Salt Lake City, UT 84121
(801) 942-1683

VERMONT

0T

(Eastern Headquarters) -
#2 Westboro Business
Park

200 Friberg Pkwy.,

Ste. 4002

Westboro, MA 01581
(508) 898-9266

VIRGINIA

T

(NE Regional Office)

Horn Point Harbor

105 Eastern Ave., Ste. 201
Annapolis, MD 21403

WASHINGTON

Thorson Co. Northwest
Bellevue, WA
(206) 455-9180

WEST VIRGINIA

Norm Case Associates
Rocky River, OH
(216) 333-0400

WISCONSIN
Synmark Sales
Park Ridge, IL
(708) 390-9696

WYOMING

Thorson Rocky Mountain
Englewood, CO
(3083) 773-6300

Integrated Device Technology, Inc.

(Western Headquarters)
2975 Stender Way

i 100 301) 858-5423
iirl;Vestboro Business Dallas, TX 75244 (301)
200 Friberg Pkwy., (214) 490-6167
Ste. 4002
Westboro, MA 01581
(508) 898-9266
IDT TECHNICAL CENTERS

Integrated Device Technology, Inc.

(South Central Regional Office)
14285 Midway Road, Suite 100

Santa Clara, CA 95052
(408) 492-8350

Integrated Device Technology, Inc.
(Southwestern Regional Office)

6 Jenner Drive, Suite 100

Irvine, CA 92718

Dallas, TX 75244
(214) 490-6167

Integrated Device Technology, Inc.
(Eastem Headquarters)

#2 Westboro Business Park

200 Friberg Parkway, Suite 4002

Integrated Device Technology, Ltd.
(European Headquarters/Northern Europe

Regional Office)
21 The Crescent
Leatherhead

Surrey, UK KT228DY
Tel.: 44-0372-363-339/734

(714) 727-4438 Westboro, MA 01581
(508) 898-9266
AUTHORIZED DISTRIBUTORS (U.S. and Canada)
Alliance Future Hall-Mark Hamilton/Avnet Insight Vantage Zentronics
Electronics Electronics Components

Contact your local office.



AFRICA

Monte Vista International
5673 W. Los Positas Bivd.,
Ste. 205

Pleasanton, CA 894588
Tel: 510-463-8693

AUSTRALIA

George Brown Group
Rydalmere, Australia
Tel.: 612-638-1999

George Brown Group
Hilton, Australia
Tel.: 618-352-2222

George Brown Group
Blackburn, Australia
Tel.: 613-878-8111

AUSTRIA

Elbatex AG
Hardstrasse 72
CH-5430 Wettingen
Switzerland

Tel.: 011-41-56275-777

BELGIUM

BeteaS.A.
St.-Stevens-Woluwe,
Belgium

Tel.: 322-725-1080

DENMARK

Exatec A/S
Copenhagen, Denmark
Tel.: 45-31-191022

FINLAND

Comodo Oy
Helsinki, Finland
Tel.: 358-0757-2266

FRANCE

DT

(So. Europe Reg. Office)
15 Rue du Buisson aux
Fraises

91300 Massy, France
Tel.: 33-1-69-30-89-00

Scientec REA
Bordeaux, France
Tel.: 33-56-39-3271

Scientec REA
Chatillon, France
Tel.: 33-149-652750

Scientec REA
Cesson-Sevigne, France
Tel.: 33-99-83-9898

Scientec REA
Rognes, France
Tel.: 33-42-50-1805

INTERNATIONAL SALES REPRESENTATIVES

Scientec REA
Schwerwiller, France
Tel.: 33-88-82-5514

Scientec, REA
Saint-Etienne, France
Tel.: 33-77-79-7970

A2M
Brignoiles, France
Tel.: 33-1-94-59-2293

A2M
Bron, France
Tel.: 33-1-72-37-0414

A2M
BUC, France
Tel.: 33-1-39-56-8181

A2M
Cesson-Sevigne, France
Tel.: 33-1-99-63-3232

A2M
Le Chesnay Cedex, France
Tel.: 33-1-39-54-9113

A2M
Merignac, France
Tel.: 33-1-56-34-1097

Aquitech
Merignac, France
Tel.: 33-56-55-1830

Aquitech
Cedex, France
Tel.: 33-1-4-96-9494

Aquitech
Rennes, France
Tel.: 33-99-78-3132

Aquitech
Lyon, France
Tel.: 33-72-73-2412

GERMANY

T

(Central Europe Reg.
Office)
Gottfried-Von-Cramm-Str. 1
8056 Neufahrn, Germany
Tel.: 49-8165-5024

Jermyn GmbH
Limburg, Germany
Tel.: 49-6431/508-0

Jermyn GmbH
Berlin, Germany
Tel.: 49-30/2142056

Jermyn GmbH
Dusseldorf, Germany
Tel.: 49-211/25001-0

Jermyn GmbH
Heimstetten, Germany
49-89/909903-0

Jermyn GmbH
Herrenberg, Germany
Tel.: 49-7032/203-01

Jermyn GmbH
Norderstedt, Germany
Tel.: 49-40/5282041

Jermyn GmbH
Nurnberg, Germany
Tel.. 49-911/425095

Scantec GmbH
Planegg, Germany
Tel.: 49-859-8021

Scantec GmbH
Kirchheim, Germany
Tel.: 49-70-215-4027

Scantec GmbH
Ruckersdorf, Germany
Tel.: 49-91-157-9529

Topas Electronic GmbH
Hannover, Germany
Tel.: 49-51-113-1217

Topas Electronic GmbH
Quickborn, Germany
Tel.: 49-4106-73097

HONG KONG

T

(Hong Kong Reg. Office}
Am. 1505,

15/F The Centre Mark,
287-299 Queen'’s Road
Central

Hong Kong

Tel.: 852-542-0067

Lestina International Ltd.
Kowloon, Hong Kong
Tel.: 852-735-1736

INDIA

Malthar Corp.
Bryn Mawr, PA
Tel.: 215-527-5020

Sritech Information
Technology, Inc
Javanagar, Bangalore
0812-643608

ISRAEL

Vectronics, Ltd.
Herzlia, Israel
Tel.: 972-52-556070

ITALY

Lasi Electronica
Bologna, italy
Tel.: (3951) 353815

Lasi Electronica
Firenze, ltaly
Tel.: (3955) 582627

Lasi Electronica
Milano, Italy
Tel.: (39) 266-101370

Lasi Electronica
Roma, [taly
Tel.: (19396) 5405301

Lasi Electronica
Torino, Italy
Tel.: (3911) 328588

Microelit SPA & SRL
Milan, Italy
Tel.: 39-2-4817900

Microelit SPA & SRL
Rome, Italy
Tel.: 39-6-8894323

JAPAN

DT

(Japan Headquarters)
U.S. Bidg. 201

1-6-15 Hirakarasho,
Chiyoda-Ku

Tokyo 102, Japan
Tel.: 813-3221-9821

Dia Semicon Systems
Tokyo, Japan
Tel.: 813-3439-2700

Kanematsu Semiconductor
Corp.

Tokyo, Japan

Tel.: 813-3551-7791

Marubun
Tokyo, Japan
Tel.: 813-3639-9805

Tachibana Tectron Co., Ltd.

Tokyo, Japan
Tel.: 813-3793-1171

KOREA

Eastern Electronics
Seoul, Korea
Tel.: 822-553-2997

NETHERLANDS

Auriema
Eindhoven, Netherlands
Tel.: 31-40-816565

NORWAY

Eltron A/S
Oslo, Norway
Tel.: 47-2-500650

SINGAPORE

DT

(Hong Kong Reg. Office)
Rm. 1505,

15/F The Centre Mark,
287-299 Queen's Road
Central

Hong Kong

Tel.: 852-542-0067

SOUTH AMERICA

Intectra Inc.
Mountain View, CA
Tel.: 415-967-8818

SPAIN

Anatronic, S.A.
Madrid, Spain
Tel.: 34-1-542-5566

Anatronic, S.A.
Barcelona, Spain
Tel.: 34-3-258-1906

SWEDEN

Svensk Teleindustri AB
Spanga, Sweden
Tel.: 46-8-761-7300

SWITZERLAND

Elbatex AG
Hardstrasse 72
CH-5430 Wettingen
Switzerland

Tel.: 011-41-56275-777

TAIWAN

Johnson Trading Company
Taipei, Taiwan
Tel.: 886-273-31211

World Peace Industrial Co.,
Ltd.

Taipel, Taiwan

Tel: 886-2788-5200

uTC
Taipel, Taiwan
Tel.: 886-2-7753666

UNITED KINGDOM

10T

(European Headquarters/
No. Europe Reg. Office)
21 The Crescent
Leatherhead

Surrey, UK KT228DY
Tel.: 44-0372-363-339/734

Micro Call, Ltd.
Thame Oxon, UK
Tel.: 44-844-261-939

The Access Group Ltd.
Hertfordshire, UK
Tel.: 0462-480888
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