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(;5 CMOS STATIC RAM PRELIMINARY 

256K (64K X 4-BIT) IDT61298SA 

Integrated Device Technology, Inc. 

FEATURES: 
• 64K X 4 high-speed static RAM 
• Fast Output Enable (OE) pin available for added system 

flexibility 
• High speed (equal access and cycle times) 

- Military: 20/25ns (max.) 
- Commercial: 15/17/20ns (max.) 

• JEDEC standard pinout 
• 300 mil 28-pin DIP, 300 mil 28-pin SOJ, and 300 mil 28-pin 

LCC 
• Produced with advanced CMOS technology 
• Bidirectional data inputs and outputs 
• Inputs/Outputs TTL-compatible 
• Three-state outputs 
• Military product compliant to MIL-STD-883, Class B 

FUNCTIONAL BLOCK DIAGRAM 

Ao 

• 

• 

• 
A15 

1/00 --....... --f 

1/01 ----1"'+-+-I 

1/02 -+-t-t-+-I 

1/03 -+-f-f-t-+-I 

CS----------

WE 
OE------

The lOT logo IS a registered trademark of Integrated DeVIce Technology. Inc. 
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MILITARY AND COMMERCIAL TEMPERATURE RANGES 

©1992 Integrated Device Technology. Inc. 7.1 

DESCRIPTION: 
The IDT61298SA is a 262,144-bit high-speed static RAM 

organized as 64K x 4. It is fabricated using lOT's high­
performance, high-reliability CMOS technology. This state­
of-the-art technology, combined with innovative circuit design 
techniques, provides a cost-effective approach for memory 
intensive applications. 

The IDT61298SA features two memory control functions: 
Chip Select (CS) and Output Enable (OE). These two func­
tions greatly enhance the IDT61298SA's overall flexibility in 
high-speed memory applications. 

Access times as fast as 15ns are available. The IDT61298SA 
offers a reduced power standby mode, IS81, which enables 
the designer to considerably reduce device power require­
ments. This capability significantly decreases system power 
and cooling levels, while greatly enhancing system reliability. 

All inputs and outputs are TTL-compatible and the device 
operates from a single 5 volt supply. Fully static asynchronous 

262,144-BIT 
MEMORY ARRAY 

1/0 CONTROL 

Vec 

GND 

2971 drw 01 
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IDT61298SA 
CMOS STATIC RAM 256K (64K x 4-Bln 

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, plus an LCC, providing improved 
board-level packing densities. 

Military grade product is manufactured in compliance with 
the latest revision of MIL-STD-883, Class S, making it ideally 
suited to military temperature applications demanding the 
highest level of performance and reliability. 

PIN CONFIGURATION 

NC Vee 
Ao A15 
Al A14 
A2 A13 

A3 A12 
A4 All 
A5 Ala 
A6 NC 

A7 NC 
As 1/03 
A9 1/02 
CS 1/01 
OE 1/00 

GND WE 

2971 drw02 

DIP/SOJ 
TOP VIEW 

INDEX 

10' II,. II • 

32U2e'V 
A2 :1 4 1 26 [ A15 
A3 :1 5 25 [ A14 
A4 :1 6 24 [ A13 
A5 :1 7 23 [ A12 
A6 :1 s L28-2 22 [ An 
A7 :1 9 21 [ A10 

As :1 10 20 [ 1103 
A9 :1 11 19 [ 1/02 
CS :1 12 18 [ 1/01 

13 14 15 16 17 
,..,~,..,,..,,......, .......... 

Iw Cl () IW 0 2971 drw 02a 
ozz3:Q 

C) -

LCC 
TOP VIEW 

7.1 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

TRUTH TABLE(1,2) 

CS OE WE 1/0 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 (Iss) 

VHd3) X X High-Z Deselected - Standby (ISS1) 

NOTES: 2971 tbl 01 
1. H = VIH, L = VIL, X = Don't care. 
2. VLC = O.2V, VHC = Vcc -O.2V. 
3. Other inputs ;::VHC or ~VLC. 

ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Rating Com'l. Mil. Unit 

VTERM(2) Terminal Voltage -0.5 to +7.0 -0.5 to +7.0 V 
with Respect 
to GND 

TA Operating o to +70 -55 to +125 e,c 
Temperature 

TSIAS Temperature -55 to +125 -65 to +135 °C 
Under Bias 

TSTG Storage -55 to +125 -65 to +150 °C 
Temperature 

PT Power Dissipation 1.0 1.0 W 

lOUT DC Output 50 50 rnA 
Current 

NOTES: 2971 tbl02 
1. Stresses greater than those 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 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 + O.SV. 

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

Symbol Parameter(1) Conditions Max. Unit 

CIN Input Capacitance VIN = 3dV 5 pF 

COUT Output Capacitance VOUT= 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) 

RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 

Grade Temperature GND Vee 

Military -55°C to + 125°C OV 5V± 10% 

Commercial O°C to +70°C OV 5V ± 10% 

2971 tbl 04 

DC ELECTRICAL CHARACTERISTICS(1) 
(Vcc = 5V + 10%, VLC = 0.2V, VHC = VCC - 0.2V) -

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

RECOMMENDED DC OPERATING 
CONDITIONS 

Symbol Parameter Min. Typ. 

Vee Supply Voltage 4.5 5.0 

GND Supply Voltage 0 0 

Max. 

5.5 

0 

VIH Input High Voltage 2.2 - Vcc + 0.5V 

VIL Input Low Voltage 4.1.5(1) - 0.8 

Unit 

V 

V 

V 

V 

NOTE: 2971 tbl05 

1. VIL (min.) = -l.SV for pulse width less than 1 Ons, once per cycle. 

61298SA15 61298SA17 61298SA20 61298SA25 

Symbol Parameter Com'l. Mil. Com' I. Mil. Com'l. Mil. Com'l. Mil. Unit 

lec Dynamic Operating Current 
CS = VIL, Outputs Open 140 - 135 - 130 140 - 120 rnA 
Vec = Max., f = fMAX(2) 

IS8 Standby Power Supply 
Current (TIL Level) 
CS ~ VIH, Vcc = Max., 
Outputs Open, f = fMAX(2) 45 - 40 - 40 45 - 40 rnA 

IS81 Full Standby Power 
Supply Current (CMOS Level) 
CS ~ VHC, Vcc = Max., 
f = 0(2), VLC > VIN > VHC 20 - 20 - 20 30 - 30 rnA 

NOTES: 2971 tbl06 

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

7.1 3 



IDT61298SA 
CMOS STATIC RAM 256K (64K x 4-81T) 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 

29711bl07 

5V 5V 

480n 480Q 

DATAoUT--~----~ DATAoUT--~----~ 

255n 30pF* 255Q 5pF* 

2971 drw 04 2971 drw 05 

Figure 1. AC Test Load Figure 2. AC Test Load 
(for tCll, tOll, tCHl, tOHl, tow, tWHZ) 

"includes scope and jig capacitances 

DC ELECTRICAL CHARACTERISTICS 
Vee = 5.0V ± 10% 

Symbol Parameter Test Condition 

IILlI Input Leakage Current Vee = Max., 
VIN = GND to Vee 

IILol Output Leakage Current Vee = Max., CS = VIH, 
VOUT = GND to Vee 

VOL Output Low Voltage IOL = SmA, Vee = Min. 
IOL = 10mA, Vee = Min. 

VOH Output High Voltage IOH = -4mA, Vee = Min. 

7.1 

IDT6129SSA 

Min. Typ. Max. Unit 

IlA 
- - 5 

IlA 
- - 5 

- - 0.4 V 
- - 0.5 

2.4 - - V 

2971 Ibl 09 
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IDT61298SA 
CMOS STATIC RAM 256K (64K x 4-Bln MILITARY AND COMMERCIAL TEMPERATURE RANGES 

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

61298SA1S(1) 61298SA17(1) 61298SA20 61298SA2S(2) 

Symbol Parameter Min. Max. Min. Max. Min. Max. Min. Max. Unit 

Read Cycle 

tRC Read Cycle Time 15 - 17 - 20 - 25 - ns 

tAA Address Access Time - 15 - 17 - 20 - 25 ns 

tACS Chip Select Access Time - 15 - 17 - 20 - 25 ns 

tCLZ(3) Chip Select to Output in Low-Z 4 - 4 - 4 - 4 - ns 

tCHZ(3) Chip Deselect to Output in High-Z - 7 - 8 - 8 - 9 ns 

tOE Output Enable to Output Valid - 7 - 8 - 8 - 9 ns 

tOLZ(3) Output Enable to Output in Low-Z 0 - 0 - 0 - a - ns 

tOHZ(3) Output Disable to Output in High-Z - 6 - 7 - 8 - 9 ns 

tOH Output Hold from Address Change 4 - 4 - 4 - 4 - ns 

tPU(3) Chip Select to Power-Up Time 0 - 0 - 0 - a - ns 

tPO(3) Chip Deselect to Power-Down Time - 15 - 17 - 20 - 25 ns 

Write Cycle 

twc 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 

tAS Address Set-up Time 0 - 0 - 0 - a - ns 

tWP Write Pulse Width 10 - 11 - 12 - 15 - ns 

tWR Write Recovery Time 0 - 0 - 0 - a - ns 

tOW Data Valid to End-of-Write 7 - 8 - 8 - 10 - ns 

tOH Data Hold Time 0 - 0 - 0 - a - ns 

tWHZ(3) Write Enable to Output in High-Z - 6 - 7 - 8 - 9 ns 

tOW(3) Output Active from End-of-Write 4 - 4 - 4 - 4 - ns 

NOTES: 2971 tbllO 

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. ,. 

7.1 5 



IDT61298SA 
CMOS STAT1C RAM 256K (64K x 4-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF READ CYCLE NO. 1(1) 

ADDRESS i tRC 

tAA ... ' 

OE 

toE 
tOlZ (5) 

CS 

tACS 
tClZ (5) 

DATAoUT 

2971 drw 06 

TIMING WAVEFORM OF READ CYCLE NO. 2(1,2,4) 

AOO~_ ~~~, ~~~~~~~~t~~~~~~~~~~~~~~ 
_----f __ ~I4II .... ::-f-_=::-_=::-_=::-_=::-_=::-_=:-_-t_O-_H t_A:.A:.-=-~:.-=-~:.=_-:.=_-:.=_-~=. __ -n-' ---l .. ~1 ttD" =1. ___ _ 

DATAoUT ~ DATA VALlD_ ~ ___ _ 

TIMING WAVEFORM OF READ CYCLE NO. 3(1,3,4) 

DATAoUT 

14-----tACS ----..-j 
...-__ tCLZ (5) __ ~ 

DATA VALID 

VCC Icc 
SUPPLY 

CURRENT IS9 
--------------~~u-J+r-----

NOTES: 
1. WE is HIGH for read cycle. 
2. Device is continuously selected, CS is LOW. 
3. Address valid prior to or coincident with CS transition LOW. 
4. ~isLOW. 
5. Transition is measured ±200mV from steady state. 

7.1 

2971 drw 07 

2971 drw 08 

6 



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

TIMING WAVEFORM OF WRITE CYCLE NO.1 (WE CONTROLLED TIMING)(1,2,3,5) 

twc 

ADDRESS " W' 
I\. I~ 

tAW . 
, 
~ 

-tAS twp (3) tWR -, , 
~ I 

~tWHZ 
(6) 

tow (6) 

DATAoUT (4) V (4) "-
/I 1\ / 

tow tOH _I 

DATAIN V ~ DATA VALID 

" /1 
2971 drw 09 

TIMING WAVEFORM OF WRITE CYCLE NO.2 (CS CONTROLLED TIMING)(1,2,5) 

twc 

ADDRESS " " I\.. I\. 
tAw 

1 "]~ I 
I--tAS tcw tWR ... 

DATAIN 
_____________________________________ ~E-t-o-W------.--I.-----t-o-H-----:iL ____________ __ 

- _ DATA VALID ------..fi 
2971 drw 10 

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. OE is continuously HIGH. If OE is LOW during a WE controlled write cycle, the write pulse width must be the greater than or equal to twHZ + tDW to allow 

the I/O drivers to turn ott and data to be placed on the bus for the required tDW. If 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 twP. 

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

7.1 7 
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IDT61298SA 
CMOS STATIC RAM 256K (64K x 4-BIT) 

ORDERING INFORMATION 

lOT 61298 

Device 
Type 

SA 

Power 

XX 

Speed 

XXX 

Package 

x 
Process/ 

Temperature 
Range 

Y:lank 
TC 

'----------1 TP Y 
L 

15 
17 

~-------------------------------------------------------~20 

25 

7.1 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

Commercial (O°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 (S028-5) 
28-pin Leadless Chip Carrier (L28-2) 

Commercial OnlY} 
Commercial Only Speed in nanoseconds 

Military Only 
2971 drw 11 
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(~J BiCMOS STATIC RAM IDT618298 

256K (64K x 4-BIT) 

Integrated Device Technology, Inc. 

FEATURES: 
• 64K X 4 8iCMOS Static RAM 
• High-speed address/chip select time 

- Commercial: 12/15/20ns 
- Military: 15/20ns 

• Output Enable 
• Single 5V (±10%) power supply 
• Input and output directly TTL-compatible 
• Available in 28-pin 300 mil plastic DIP, 28-pin 300 mil 

Sidebraze DIP and 28-pin 300-mil plastic SOJ 

FUNCTIONAL 8LOCK DIAGRAM 

Ao 
Al 
A2 
A3 
A4 
A5 
A6 
A7 
As 
Ag 

AlO 
All 
A12 
A13 
A14 
A15 

1/°0-11°3 

The lOT logo is a registered trademarK of Integrated DeVice Technology. Inc. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

©1992 Integrated Device Technology, Inc 7.2 

DESCRIPTION: 
The IDT618298 is a 262,144-bit high-speed static RAM 

organized as 64Kx4. It is fabricated using lOT's high­
perfomance high-reliability 8iCMOS technology. This state­
of-the-art technology, combined with innovative circuit 
design techniques, provides a cost-effective solution for high­
speed memory needs. 

Address access times as fast as 12ns are available. All 
inputs and outputs of the IDT618298 are TTL-compatible and 
operation is from a single 5V supply. 

The IDT618298 is packaged in a 28-pin 300 mil plastic 
DIP, 28-pin 300 mil ceramic DIP and a 28-pin 300 mil SOJ. 

2962 drw 01 

SEPTEMBER 1992 

DSC·1103/· 
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G® BiCMOS STATIC RAM PRELIMINARY 

256K (64K X 4-BIT) IDT61 B298SA 

Integrated Device Technology, Inc. 

FEATURES: 
• 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 

FUNCTIONAL BLOCK DIAGRAM 

Ao 

ADDRESS 
DECODER • 

CS CONTROL 
WE LOGIC 
OE 

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

COMMERCIAL TEMPERATURE RANGE 

©1992 Integrated Device Technology, Inc. 7.3 

DESCRIPTION: 
The IOT61 B298SA isa262,144-bit high-speed Static RAM 

organized as 64K x 4. It is fabricated using lOT'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 IOT61 B298SA has an output enable pin which oper­
ates as fast as 5ns, with address access times as fast as 1 Ons. 
All bidirectional inputs and outputs of the IOT61 B298SA 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 IOT61 B298SA is packaged in 28-pin 300 mil Plastic 
DIP and 28-pin 300 mil Plastic SOJ packages. 

262,144-8IT 
MEMORY 
ARRAY 

2895 drw 01 

SEPTEMBER 1992 

DSC·108212 
1 



IOT61 B298SA 
BiCMOS STATIC RAM 256K (64K x 4-BI1) 

PIN CONFIGURATION 

NC Vee 

Ao A15 
A1 A14 
A2 A13 
A3 A12 
A4 A11 
A5 A10 

A6 NC 

A7 NC 

AB 1/03 
Ag 1/02 
CS 1/01 
OE 1/00 

GND WE 

2895 drw 02 

DIP/SOJ 
TOP VIEW 

TRUTH TABLE(1,2) 

CS OE WE I/O 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 (Iss) 

VHd3) X X High-Z Deselected - Standby (lss1) 

NOTES: 2895tbiOt 

1. H = VIH, L = VIL, X = Don't care. 
2. VLC = O.2V, VHC = Vcc -O.2V. 
3. Other inputs ;;::VHC or ::;VLC. 

DC ELECTRICAL CHARACTERISTICS 
VCC - 5 OV + 10% -

COMMERCIAL TEMPERATURE RANGE 

ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Rating Com'1. Unit 

VTERM(2) Terminal Voltage with -0.5 to +7.0 V 

Respect to GND 

TA Operating Temperature a to +70 °C 

TSIAS Temperature Under Bias -55 to +125 °C 

TSTG Storage Temperature -55 to +125 °C 

PT Power Dissipation 1.25 W 

lOUT DC Output Current 50 mA 

NOTES: 2895 tbl 02 

1. Stresses greater than those 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 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 + O.SV. 

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

Symbol Parameter(1) Conditions Max. Unit 

CIN Input Capacitance VIN = 3dV 6 pF 

ClIO I/O Capacitance VOUT = 3dV 7 pF 

NOTE: 2895 tbl 03 

1. This parameter is guaranteed by device characterization, but not prod­
uction tested. 

RECOMMENDED DC OPERATING 
CONDITIONS 

Symbol Parameter Min. Typ. 

Vee Supply Voltage 4.5 5.0 

GND Supply Voltago a a 
VIH Input High Voltage 2.2 -
VIL Input Low Voltage -0.5(1) -

Max. Unit 

5.5 V 

0 V 

Vcc+0.5 V 

0.8 V 

NOTE: 2895 tbl 04 

1. VIL (min.) = -1.SV for pulse width less than 10ns, once per cycle. 

IDT61 B29BSA 

Symbol Parameter Test Condition Min. Max. Unit 

IILlI Input Leakaqe Current Vee = Max., VIN = GND to Vee - 5 uA 

IILOI Output Leakage Current Vee = Max., CS = VIH, VOUT = GND to Vee - 5 IJ.A 

VOL Output Low Voltage IOL = 8mA, Vee = Min. - 0.4 V 

VOH Output High Voltage IOH . = -4mA, Vee = Min. 2.4 - V 
2895 tbl 05 

7.3 2 
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IDT618298SA 
BieMOS STATIC RAM 256K (64K x 4·81T) COMMERCIAL TEMPERATURE RANGE 

DC ELECTRICAL CHARACTERISTICS(1) 
(Vec = 5.0V ± 10%, VLC = 0.2V, VHC = VCC-0.2V) 

618298SA10 618298SA12 618298SA15 

Symbol Parameter Com'l. Mil. Com 'I. Mil. Com'l. 

Icc Dynamic Operating Current 170 - 160 - 150 
CS::; VIL, Outputs Open, Vcc = Max., f = fMAX(2) 

IS8 Standby Power Supply Current (TTL Level) 45 - 40 - 35 

CS ~ VIH, Outputs Open, Vcc = Max., f = fMAX(2) 

IS81 Standby Power Supply Current (CMOS Level) 35 - 35 - 35 
CS ~ VHC, Outputs Open, Vcc = Max., f = 0(2) 
VIN::; VLC or VIN ;:: VHC 

NOTES: 
1. All values are maximum guaranteed values. 
2. fMAX;" l1tRC (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 

ACTest Load See Figures 1, 2, and 3 

DATAoUT 10==z=0 == =SO=11==1=~-=f--~ir-S-O~11 0 

Figure 1. AC Test Load 

i\TAA 
(Typical, ns) 

1.SV 

2895 drw 03 

2895 tbl 07 SV 

48011 

DATAoUT--~----~ 

SpF* 2SS11 

2895 drw 04 

"Including jig and scope capacitance. 

Figure 2. AC Test Load 
(for tClZ, tOlZ, tCHZ, tOHZ, 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 

7.3 

Mil. 

-

-

-

Unit 

rnA 

rnA 

rnA 

2895 tbl 06 
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IDT618298SA 
BiCMOS STATIC RAM 256K (64K X 4-81T) COMMERCIAL TEMPERATURE RANGE 

AC ELECTRICAL CHARACTERISTICS (Vcc = 5.0V ± 10%, Commercial Temperature Range) 

61B298SA10 61B298SA12 61 B298SA15 
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 

tCLZ(l) Chip Select to Output in Low-Z 2 - 2 - 2 - ns 

tCHZ(l) 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(l) Output Enable to Output in Low-Z 2 - 2 - 2 - ns 

tOHZ(l) Output Disable to Output in High-Z 0 4 0 4 0 5 ns 

tOH Output Hold from Address Change 3 - 3 - 3 - ns 

tPU(l) Chip Select to Power Up Time 0 - 0 - 0 - ns 

tPO(l) Chip Deselect to Power Down Time - 10 - 12 - 15 ns 

Write Cycle 

twc Write Cycle Time 10 - 12 - 15 - ns 

tAW Address Valid to End of Write 9 - 9 - 10 - ns 

tew 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 - 0 - ns 

tow Data Valid to End of Write 5 - 6 - 7 - ns 

tOH Data Hold Time 0 - 0 - 0 - ns 

toW(l) Output Active from End of Write 2 - 2 - 2 - ns 

tWHZ(l) Write Enable to Output in High-Z 0 6 0 6 0 7 ns 

NOTE: 
1. This parameter is guaranteed with the AC Load (Figure 2) by device characterization, but is not production tested. ,.,"w" II 
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IDT61B298SA 
BiCMOS STAT1C RAM 256K (64K x 4-BI1) COMMERCIAL TEMPERATURE RANGE 

TIMING WAVEFORM OF READ CYCLE NO. 1(1) 

ADDRESS _~14---_-_tRC _* ________ 
'F tAA .. I 

tall (5) 14---I~ 

1 ......... ------- tACS (3)_-+-__ -.1 tCll (5) ______ -1 

DATAoUT 
HIGH IMPEDANCE 

_______________________ t_p_Uj Vee SUPPLY Icc 
CURRENT IS6 

TIMING WAVEFORM OF READ CYCLE NO. 2(1,2,4) 

~-- tOHl (5) ---~ 

DATAoUT VALID 

__ tp0=q ...... ____ _ 
2895 drw 05 

ADDRESS ~:~::~~~~~~~~~~~=~=~=~=~--_t-O~-H~--~~--~~~tA~A~~-t-RC-----------------------------.-I--------~~-t-O-H--------
DATAoUT PREVIOUS DATAouT VALID DATAoUTVALID 

2895 drw 10 

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 CS transition LOW; otherwise tAA is the limiting parameter. 
4. OE"isLOW. 
5. Transition is measured ±200mV from steady state. 
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IDT61B298SA 
BiCMOS STATIC RAM 256K (64K x 4-Bln COMMERCIAL TEMPERATURE RANGE 

TIMING WAVEFORM OF WRITE CYCLE NO.1 (WE CONTROLLED TIMING)(1,2,3,5) 

twc 

ADDRESS )~ )~ 
'II tAW .. 

/~ / / / / 

-tAS tWp(3) tWR --

~K /~ 

I- tWHZ(6)- ~tOW(6)~ 
~ tCHZ(6) ~ 

DATAoUT (4) "' HIGH IMPEDANCE 
/ r\ 

tow 
tOH 

DATAIN DATAINVALID " r / 

TIMING WAVEFORM OF WRITE CYCLE NO.2 (CS CONTROLLED TIMING)(1,2,5) 

ADDRESS 

DATAIN 

NOTES: 

~--------------------.... twc 

tAW 

tew 

t:==tow­

------------------fiL DATAINVALID 

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. 

(4) )r-

2895 drw 06 

2895 drw 07 

3. OE is continuously HIGH. If during a WE controlled write cycle OE is LOW, twp must be greater than or equal to twHZ + tDW to allow the I/O drivers to turn 
off and data to be placed on the bus for the required tDW. If 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. 

4. During this period, I/O 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. 

ORDERING INFORMATION 

lOT 61 B298 SA xx xx x 
Device 
Type 

Power Speed Package Process/ 
Temperature 

Range 

L.I-------l Blank Commercial (O°C to +70°C) 

L.... _______ --1 TP 300-mil Plastic DIP (P28-2) 
y 300-mil Small Outline J-Bend (S028-5) 

} Speed in nanoseconds 

2895 arw 08 

10 
~-----------------------1 12 

15 
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t;) CMOS STATIC RAM IDT71256S 

256K (32K x a-BIT) IDT71256L 

Integrated Device Technology, Inc. 

FEATURES: 
• High-speed address/chip select time 

- Military: 25/30/35/45/55/70/85/1 00/120/150ns (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) 

FUNCTIONAL BLOCK DIAGRAM 

Ao 

• 
• 
• 
• 

A14 

1/00 

• • • • 
1/07 

CONTROL 
CIRCUIT 

ADDRESS 
DECODER 

INPUT 
DATA 

CIRCUIT 

The lOT logo IS a registered trademark of Integrated Device Technology. Inc. 

• • • • 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

©1992 Integrated Device Technology, Inc. 7.4 

DESCRIPTION: 
The IDT71256 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. 

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. In the full standby 
mode, the low-power device consumes less than 151lW, 
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 51lW when operating off a 2V 
battery. 

The IDT71256 is packaged in a 28-pin (330 mil) gull-wing 
or300 miIJ-bendSOIC, a28-pin600 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. 

246,144 BIT 
MEMORY ARRAY 

• • • • • • • 
1/0 CONTROL 

2946 drw 01 
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IDT71256 CMOS STATIC RAM 256K (32K x a-BIT) 

PIN CONFIGURATIONS 

A14 
A12 
A7 
A6 
A5 
A4 
A3 
A2 
A1 
Ao 

liD a 
liD 1 

liD 2 

GND 

Vcc 
WE 
A13 
As 
A9 
A11 
DE 
A10 
CS 
1/07 
1/06 
1/05 
1/04 
1/03 

2946 drw 02 

DIP/SOJ/SOIC 
TOP VIEW 

INDEX 

Y , " ., " II ., II I 

7~TLJ323i'30 
A6 ]5 

A5 ]6 

A4 :h 
A3 ]8 
A2 ]9 

A1 ]10 
Ao ]11 

1 29 [ As 
2S [ A9 
27 [ An 

NC 

NC ]12 
1/01 ] 13 

J32-1 
& 

L32-1 

. 14 15 16 17 18 19 20 

26 [ 
25 [ 
24 [ 
23 [ 
22 [ 

21 [ 

A10 
CS 
1/07 
1106 

" nnnnnnn ~ 
~NO()"'VIl) 

~ ~ & z ~ ~ ~ 2946 drw 03 

32-Pin LCC/PLCC 
TOP VIEW 

INDEX 

>" 

A6 ]4 

A5 ]5 
A4 ]6 

A3 ]7 
A2 ]S 
A1 ]9 
Ao ]10 

1100 ]11 

1/01 ]12 

• II 1'" II. 

~TLJ~v 
1 26 [ 

25 [ 
24 [ 
23 [ 

L28-2 22 [ 

21 [ 
20 [ 
19 [ 
18 [ 

13 14 15 16 17 
r--"I,......,,.....,~r--"I . , ....... . 

28-Pin LCC 
TOP VIEW 

A13 
As 
A9 
A11 
DE 
A10 
CS 
1/07 
1/06 
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7.4 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

PIN DESCRIPTIONS 
Name Description 

Ao-A14 Addresses 

1/00-1107 Data InpuVOutput 

CS Chip Select 

WE Write Enable 

DE Output Enable 

GND Ground 

Vce Power 
2946tbiOt 

TRUTH TABLE(1) 

WE CS OE 110 Function 

X H X High-Z Standby (Iss) 

X VHC X High-Z Standby (ISS1) 

H L H High-Z Output Disabled 

H L L DOUT Read Data 

L L X DIN Write Data 

NOTE: 2946 tbl 02 

1. H = VIH, L = VIL, X = Don't Care 

ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Rating Com'l. Mil. Unit 

VTERM Terminal Voltage -0.5 to +7.0 -0.5 to +7.0 V 
with Respect 
toGND 

TA Operating o to +70 -55 to +125 °C 
Temperature 

TSIAS Temperature -55 to +125 -65 to +135 °C 
Under Bias 

TSTG Storage -55 to +125 -65 to +150 °C 
Temperature 

PT Power Dissipation 1.0 1.0 W 

lOUT DC Output 50 50 mA 
Current 

NOTE: 2946 tbl 03 

1. Stresses greater than those 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 above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating con­
ditions for extended periods may affect reliability. 

CAPACITANCE (TA = +25°C, f = 1.0MHz) 

Symbol Parameter(1) Conditions Max. Unit 

CIN Input Capacitance VIN =OV 11 pF 

COUT Output Capacitance VOUT = OV 11 pF 

NOTE: 2946 tbl 04 

1. This parameter is determined by device characterization, but is not 
production tested. 
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IDT71256 CMOS STATIC RAM 256K (32K x a-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES 

RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 

RECOMMENDED DC OPERATING 
CONDITIONS 

Grade Temperature GND Vee Symbol Parameter Min. Typ. Max. Unit 

Military -55°C to + 125°C OV 5.0V±10% Vee Supply Voltage 4.5 5.0 5.5 V 

Commercial DoC to +70°C OV 5.0V±10% GND Supply Voltage 0 0 0 V 

2946 tbl 05 VIH Input High Voltage 2.2 - 6.0 V 

VIL Input Low Voltage -0.5(1) - 0.8 V 

NOTE: 2946 tbl 06 

1. VIL (min.) = -3.0V for pulse width less than 20ns, once per cycle. 

DC ELECTRICAL CHARACTERISTICS(1, 2) 

(Vee = 5 OV + 10% VLC = 0.2V, VHC = VCC - 0.2V) -

Symbol Parameter Power 

lee Dynamic Operating Current S 
CS :,; VIL, Outputs Open 
Vee = Max., f = fMAX(3) L 

ISB Standby Power Supply S 
Current (TTL Level) 
CS;:: VIH, Vee = Max., L 
Outputs Open, f = fMAX(3) 

ISB1 Full Standby Power Supply S 
Current (CMOS Level) 
CS;:: VHe, Vee = Max., f = 0 L 

71256x20 

Com'l. Mil. 

155 -

135 -

20 -

3 -

15 -

0.4 -

71256x25 71256x30 

Com'l. Mil. Com'l. Mil. 

145 150 - 145 

115 130 - 125 

20 20 - 20 

3 3 - 3 

15 20 - 20 

0.4 1.5 - 1.5 

71256x45 71256x55 71256x70 71256x85(5) 

Symbol Parameter Power Com'l. Mil. Com'l. Mil. Com'l. Mil. Com'l. Mil. 

lee Dynamic Operating Current S 130 135 - 135 - 135 - 135 
CS :,; VIL, Outputs Open 
Vee = Max., f = fMAX(3) L 100 115 - 115 - 115 - 115 

ISB Standby Power Supply S 20 20 - 20 - 20 - 20 
Current (TTL Level) 
CS ~ VIH, Vee = Max., L 3 3 - 3 - 3 - 3 
Outputs Open, f = fMAX(3) 

ISB1 Full Standby Power Supply S 15 20 - 20 - 20 - 20 
Current (CMOS Level) 
CS ~ VHe, Vee = Max., f = 0 L 0.4 1.5 - 1.5 - 1.5 - 1.5 

NOTES: 
1. All values are maximum guaranteed values. 
2. An "x" in part numbers indicates power rating (S or L). 
3. fMAX = 1ItRC, all address inputs cycling at fMAX; 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. 

7.4 

71256x35 

Com'l. Mil. Unit 

135 140 mA 

105 120 

20 20 mA 

3 3 

15 20 mA 

0.4 1.5 

71256x100 

Com'l. Mil. Unit 

- 135 mA 

- 115 

- 20 mA 

- 3 

- 20 mA 

- 1.5 

2946 tbl 07 
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IDT11256 CMOS STATIC RAM 256K (32K x S-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES 

AC TEST CONDITIONS 
Input Pulse Levels GND to 3.0V 

Input Rise/Fall Times 5ns 

Input Timing Reference Levels 1.SV 

Output Reference Levels 1.5V 

AC Test Load See Figures 1 and 2 

2946 tbl 08 

5V 5V 

480n 480n 

DATAoUT-..... --... DATAoUT--~----~ 

25511 30pF* 25S11 SpF* 

2946 drw 05 2946 drw 06 

Figure 1. AC Test Load Figure 2. AC Test Load 
(for tClI, tOll, tCHI, tOHI, tow, tWHI) 

"Includes scope and jig capacitances 

DC ELECTRICAL CHARACTERISTICS 
Vee = 5.0V ± 10% 

Symbol Parameter Test Condition 

IILlI Input Leakage Current Vee = Max., 
VIN = GND to Vee 

IILol Output Leakage Current Vee = Max., CS = VIH, 
VOUT = GND to Vee 

VOL Output Low Voltage IOL = 8mA, Vee = Min. 

IOL = 10mA, Vee = Min. 

VOH Output High Voltage IOH = -4mA, Vee = Min. 

IDT71256S 

Min. Typ. 

MIL. - -
COM'L. - -
MIL. - -
COM'L. - -

-
- -

2.4 -

7.4 

IDT71256L 

Max. Min. Typ. Max. Unit 

10 - - S flA 
S - - 2 

10 - - 5 flA 
5 - - 2 

0.4 - - 0.4 V 

0.5 - - O.S 

- 2.4 - - V 

2946 tbl 09 
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1DT71256 CMOS STATIC RAM 256K (32K x S-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES 

DATA RETENTION CHARACTERISTICS OVER ALL TEMPERATURE RANGES 
(L Version Only) VLe = O.2V, VHe = Vee - O.2V 

Symbol Parameter Test Condition Min. 

VOR Vcc for Data Retention - 2.0 

ICCDR Data Retention Current I MIL. -
COM'L. -

tCOR Chip Deselect to Data CS ~ VHC 0 
Retention Time 

tR(3} Operation Recovery Time tRC(2} 

NOTES: 
1. TA = +25°e. 
2. tRC = Read Cycle Time. 
3. This parameter is guaranteed, but not tested. 

LOW Vcc DATA RETENTION WAVEFORM 

DATA 
RETENTION 

MODE 

VDR~2V 

VOR 

7.4 

Typ.(1) 

Vcc@ 

2.0v 3.0V 2.0V 

- - -
- - 500 
- - 120 

- - -

- - -

2946 drw 07 

Max. 
Vcc@ 

3.0V Unit 

- V 

800 flA 
200 

- ns 

- ns 

2946 tbl to 
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IDT71256 CMOS STATIC RAM 256K (32K x a-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES 

AC ELECTRICAL CHARACTERISTICS (Vcc = 5.0V + 10%, All Temperature Ranges) -
71256S20(1) 71256S25 71256S30(3) 71256S35 71256S45 
71256L20(1) 71256L25 71256L30(3) 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 - 45 - ns 

tAA Address Access Time - 20 - 25 - 30 - 35 - 45 ns 

tACS Chip Select Access Time - 20 - 25 - 30 - 35 - 45 ns 

tCLZ(2) Chip Select to Output in Low-Z 5 - 5 - 5 - 5 - 5 - ns 

tCHZ(2) Chip Deselect to Output in High-Z - 10 - 11 - 15 - 15 - 20 ns 

tOE Output Enable to Output Valid - 10 - 11 - 13 - 15 - 20 ns 

tOLZ(2) Output Enable to Output in Low-Z 2 - 2 - 2 - 2 - 0 - ns 

tOHZ(2) 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 

twc 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 0 - 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 

tDW Data to Write Time Overlap 11 - 13 - 14 - 15 - 20 - ns 

tWHZ(2) Write Enable to Output in High-Z - 10 - 11 - 15 - 15 - 20 ns 

tDH Data Hold from Write Time 0 - 0 - 0 - 0 - 0 - ns 

toW(2) Output Active from End-of-Write 5 - 5 - 5 - 5 - 5 - ns ,,,.,,'" II NOTES: 
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. 
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IDTI1256 CMOS STATIC RAM 256K (32K x a-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES 

AC ELECTRICAL CHARACTERISTICS (Vee = 5.0V ± 10%, All Temperature Ranges) 

71256S55(1) 71256S70(1) 71256S85(1) 71256S 100(1,3) 

71256L55(1) 71256L70(1) 71256L85(1) 71256L 100(1,3) 

Symbol Parameter Min. Max. Min. Max. Min. Max. Min. Max. Unit 

Read Cycle 

tRC Read Cycle Time 55 - 70 - 85 - 100 - ns 

tAA Address Access Time - 55 - 70 - 85 - 100 ns 

tACS Chip Select Access Time - 55 - 70 - 85 - 100 ns 

tCLZ(2) Chip Deselect to Output in Low-Z 5 - 5 - 5 - 5 - ns 

tCHZ(2) Output Enable to Output in Low-Z - 25 - 30 - 35 - 40 ns 

tOE Output Enable to Output Valid - 25 - 30 - 35 - 40 ns 

tOLZ(2) Output Enable to Output in Low-Z 0 - 0 - 0 - 0 - ns 

tOHZ(2) Output Disable to Output in High-Z 0 25 0 30 - 35 - 40 ns 

tOH Output Hold from Address Change 5 - 5 - 5 - 5 - ns 

Write Cycle 

twc Write Cycle Time 55 - 70 - 85 - 100 - ns 

tcw 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 

tDW Data to Write Time Overlap 25 - 30 - 35 - 40 - ns 

tDH Data Hold from Write Time (WE) 0 - 0 - 0 - 0 - ns 

tWHZ(2) Write Enable to Output in High-Z - 25 - 30 - 35 - 40 ns 

toW(2) Output Active from End-of-Write 5 - 5 - 5 - 5 - ns 

NOTES: 2968 tbl11 

1. -55°e to + 125°e 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 a-BIn MILITARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF READ CYCLE NO. 1(1) 

ADDRESS i tRC 

EtOH tAA .. ' 

DE 

tOE 
tOHZ (5) 

tOLZ (5) 

CS 

tACS 
tCHZ (5) 

tClZ (5) 

DATPDUT 

2946 drw 08 

TIMING WAVEFORM OF READ CYCLE NO. 2(1,2,4) 

ADDRESS ~~~~~t~~~~~~~~~~~ 
~ ___ ~r--I"",,_.::= __ ==-_==-_~=-=-~=-=-_-=-=-_-_t-O_H_tA=A:~_-=~~=~--::~--::=~~-W_I_~"~I,....... _____ t ___ tO_HJzxxx 

DATAoUT 

2946 drw 09 

TIMING WAVEFORM OF READ CYCLE NO. 3(1,3,4) 

• 
_____ 1_1 .... :~~_-_-t_Cl~Z (5_t~C=S =-_=.:-.~-~.' (tCHZ (5) ]»---

DATPDUT 

2968 drw 10 

NOTES: 
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. 
4. OE = VIL. 
5. Transition is measured ±200mV from steady state. 
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10171256 CMOS STATIC RAM 256K (32K x 8-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF WRITE CYCLE NO.1 (WE CONTROLLED TIMING)(1, 2,3, 5, 7) 

twc 

ADDRESS 
, 

)\c I 

:'--tOHZ (6)_ 

, I \c j 

tAW , 
I \. 

4-tAS twp (7) 
tWR -

\ , 
1\ j 

DATA OUT 

f4-tWHZ (6) 
tow _I 

V (4) (4) )r-
'1 1\ 

I tDW tDH I 

DATAIN ~ ~. 
1\ /1 

2946 drw 11 

TIMING WAVEFORM OF WRITE CYCLE NO_ 2 (CS CONTROLLED TIMING)(1, 2, 3, 5) 

twc 

ADDRESS \' 
l\c 

\l.' 
I~ 

tAW 

) I~ 
~tAS tcw (7) twR .. I 

DATA IN 
_______ -<[ tow to"' ~~------------------------------_ 

2946 drw 12 

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. twR is measured from the earlier of CS or WE going HIGH to the end of the write cycle. 
4. During this period, 1/0 pins are in the output state so that the 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. 
7. If OE is LOW during a WE controlled write cycle, the write pulse width must be the larger of twp or (twHZ + tow) to allow the 1/0 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 can 
be as short as the spectified twP. For a CS controlled write cycle, OE may be LOW with no degradation to tew. 
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10171256 CMOS STATIC RAM 256K (32K x a-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES 

ORDERING INFORMATION 

lOT 71256 

Device 
Type 

x xxx 
Power Speed 

xx x 
Package Process/ 

Temperature 
Range 

Y:Jank Commercial (O°C to +70°C) 

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) 

L-_______ -j P 600 mil Plastic DIP (P28-1) 
o 600 mil CERDIP (028-1) 
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) 

20 
25 
30 
35 

Commercial Only 

Military Only 

~----------------------~45 
55 
70 
85 
100 
120 
150 

~ ____________________________ ~ S 

L 

7.4 

Military Only 
Military Only 
Military Only 
Military Only 
Military Only 
Military Only 

Standard Power 
Low Power 

Speed in Nanoseconds 

2946 drw 13 
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(;)® CMOS STATIC RAM PRELIMINARY 

256K (32K X a-BIT) IDT71256SA 

Integrated Device Technology, Inc. 

FEATURES: 
• 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 

SOJ, and 32-pin LCC packages 

FUNCTIONAL BLOCK DIAGRAM 

Ao 
A1 

A2 

A3 

A4 

As 
A6 
A7 
As 
Ag 

A10 

A11 

A12 

A13 

A14 

CONTROL 
LOGIC 

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

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

©1992 Integrated Device Technology, Inc. 
7.5 

DESCRIPTION: 
The ID71256SA is a 262,144-bit high-speed Static RAM 

organized as 32K x 8. It is fabricated using lOT'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 fast as 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. 

262,144-8IT 
MEMORY 
ARRAY 

2948 drw 01 
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DSC·l1 02/· 

1 



IDT71256SA 
CMOS STATIC RAM 256K (32K x S-BIT) 

PIN CONFIGURATION 

A14 

A12 

A7 
A6 
As 
A4 

A3 

A2 

A1 

Ao 
1/00 
1/01 
1/02 

GND 

DIP/SOJ 
TOP VIEW 

Vee 
WE 
A13 

As 
A9 
An 
OE 
A10 
CS 
1/07 
1/06 
1/05 
1/04 
1/03 

2948 drw 02 

TRUTH TABLE(1,2) 

CS OE WE I/O 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 (Iss) 

VHd3) X X High-Z Deselected - Standby (lss1) 
NOTES: 
1. H = VIH, L = VIL, X = Don't care. 
2. VLC = O.2V, VHC = Vcc -fJ.2V. 
3. Other inputs :<:VHC or -:;,VLC. 

DC ELECTRICAL CHARACTERISTICS 
Vee = 5.0V ± 10% 

2948tbl01 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Rating Com'l. Mil. Unit 

VTERM(2) Terminal Voltage -0.5 to +7.0 -0.5 to +7.0 V 
with Respect 
toGND 

TA Operating o to +70 -55 to +125 °C 
Temperature 

TSIAS Temperature -55 to +125 -65 to +135 °C 
Under Bias 

TSTG Storage -55 to +125 -65 to +150 °C 
Temperature 

PT Power 1.25 1.25· W 
Dissipation 

lOUT DC Output 50 50 mA 
Current 

NOTES: 2948 tbl 02 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATI NGS 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 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 

2. VTERM must not exceed Vcc + O.SV. 

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

Symbol Parameter(1) Conditions Max. Unit 

CIN Input Capacitance VIN = 3dV 5 pF 

CliO liD Capacitance VOUT = 3dV 7 pF 

NOTE: 2948 tbl 03 

1. This parameter is guaranteed by device characterization, but not prod­
uction tested. 

RECOMMENDED DC OPERATING 
CONDITIONS 

Symbol Parameter Min. Typ. 

Vce Supply Voltage 4.5 5.0 

GND Supply Voltage 0 0 

VIH Input High Voltage 2.2 -

Vil Input Low Voltage -0.5(1) -

Max. Unit 

5.5 V 

0 V 

Vcc+0.5 V 

O.B V 

NOTE: 2948 tbl 04 

1. VIL (min.) = -1.SV for pulse width less than 10ns, once per cycle. 

IDT7125SSA 

Symbol Parameter Test Condition Min. Max. Unit 

IILlI Input Leakage Current Vee = Max .. VIN = GND to Vee - 5 iJA 
!Ilol Output Leakage Current Vee = Max., CS = VIH. VOUT = GND to Vee - 5 f.lA 

VOL Output Low Voltage IOL = BmA, Vee = Min. - 0.4 V 

VOH Output High Voltage IOH = -4mA, Vee = Min. 2.4 - V 
2948 tbl 05 
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1DT71256SA 
CMOS STATlC RAM 256K (32K x S-BIT) 

DC ELECTRICAL CHARACTERISTICS(1) 
(Vce = 5.0V ± 10%, VLC = 0.2V, VHC = Vcc-0.2V) 

Symbol Parameter 

Icc Dynamic Operating Current 
CS::; VIL, Outputs Open, Vcc = Max., f = fMAX(2) 

ISB Standby Power Supply Current (TTL Level) 

CS ~ VIH, Outputs Open, Vcc = Max., f = fMAX(2) 

ISB1 Standby Power Supply Current (CMOS Level) 

CS ~ VHC, Outputs Open, Vcc = Max., f = 0(2) 
VIN::; VLC or VIN ~ VHC 

NOTES: 
1. All values are maximum guaranteed values. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

71256SA15 71256SA17 71256SA20 

Com'l. Mil. Com'l. Mil. Com'l. Mil. Unit 

150 - 145 160 - 150 mA 

45 - 40 50 - 45 mA 

20 - 20 30 - 30 mA 

2948 tbl 06 

2. fMAX = lltRc (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 

2948 tbl 07 

5V 5V 

480Q 480Q 

DATAoUT--~----~ DATAoUT - ...... --.... 

30pF 255Q 5pF* 255Q 

2948 drw 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 



fDT71256SA 
CMOS STATIC RAM 256K (32K x S-Bln MILITARY AND COMMERCIAL TEMPERATURE RANGES 

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

71256SA 15(1) 71256SA17 71256SA20(2) 

Symbol Parameter Min. Max. Min. Max. Min. Max. Unit 

Read Cycle 

tRC Read Cycle Time 15 - 17 - 20 - ns 

tAA Address Access Time - 15 - 17 - 20 ns 

tACS Chip Select Access Time - 15 - 17 - 20 ns 

tCLZ(3) Chip Select to Output in Low-Z 4 - 4 - 4 - ns 

tCHZ(3) 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(3) Output Enable to Output in Low-Z 0 - 0 - 0 - ns 

tOHZ(3) Output Disable to Output in High-Z 0 6 0 7 0 8 ns 

tOH Output Hold from Address Change 4 - 4 - 4 - ns 

tPU(3) Chip Select to Power Up Time 0 - 0 - 0 - ns 

tPO(3) Chip Deselect to Power Down Time - 15 - 17 - 20 ns 

Write Cycle 

twc 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 - 11 - 12 - ns 

tAS Address Set-up Time 0 - 0 - 0 - ns 

twp Write Pulse Width 10 - 11 - 12 - ns 

tWR Write Recovery Time 0 - 0 - 0 - ns 

tow Data Valid to End of Write 7 - 8 - 8 - ns 

tOH Data Hold Time 0 - 0 - 0 - ns 

toW(3) Output Active from End of Write 4 - 4 - 4 - ns 

tWHZ(3) Write Enable to Output in High-Z 0 6 0 7 0 8 ns 

NOTES: 2948 tbl 08 

1.0° to +700 e temperature range only. 
2. -55° to + 125°e temperature range only. 
3. This parameter is guaranteed with the Ae Load (Figure 2) by device characterization, but is not production tested. • 

7.5 4 



IDTI1256SA 
CMOS STATIC RAM 256K (32K x a-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF READ CYCLE NO. 1(1) 

tOE~ 

tOLZ(5) 

CS2 ......... _...L._./I+-------- tACS (3) 

1+-____ tClZ (5) 

DATAOUT------+---H-I-G-H-IM--PE-D-A-N-C-E--------~ 

Vee SUPPLY lee 
CURRENT IS8 

IPU~ 

TIMING WAVEFORM OF READ CYCLE NO. 2(1,2,4) 

VALID 

IPO' ____ _ 

2948 drw 05 

ADDRESS ={~~-_~=--tO-H~-w_t_Re----~I-t=-tOH--
DATAoUT PREVIOUS DATAoUT VALID DATAoUTVALID 

2948 drw 10 

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 CS transition LOW; otherwise tAA is the limiting parameter. 
4. OE is LOW. 
5. Transition is measured ±200mV from steady state. 

7.5 5 



1DT71256SA 
CMOS STATIC RAM 256K (32K x a·BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF WRITE CYCLE NO.1 (WE CONTROLLED TIMING)(1,2,3,5) 

twc 

ADDRESS )( )( 
.. tAW • 

7't' / / / / 
--tAS twp(3) tWR --

~, ~'? 
-.- tWHZ(6) ~ --..- tow (6)_ ~tCHZ(6) --

DATAoUT (4) "' HIGH IMPEDANCE 
(4) )-/ "" tDW 

tDH 

DATAIN VALID "' r / 
DATAIN 

2948 drw 06 

TIMING WAVEFORM OF WRITE CYCLE NO.2 (CS CONTROLLED TIMING)(1,2,5) 

ADDRESS 

DATAIN 

NOTES: 

~ .................................................. -- twc 

tAW 

tcw 

E
tDW

-
-------------------«: DATAIN VALID 

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. 

2948 drw 07 

3. OE is continuously HIGH. If during a WE controlled write cycle OE is LOW, twp must be greater than or equal to twHZ + tDW to allow the I/O drivers to turn 
off and data to be placed on the bus for the required tDW. If 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. 

4. During this period, I/O 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. 

7.5 6 
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IDT71256SA 
CMOS STATIC RAM 256K (32K x a-BIT) 

ORDERING INFORMATION 

IDT 71256 SA xx xx x 
Device 
Type 

Power Speed Package Process/ 
Temperature 

Ra~:lank 

L...-. _______ J ~~ 
I ~32 

15 
~----------------------_4 17 

20 

7.5 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

Commercial (O°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 (S028-5) 
32-pin Leadless Chip Carrier (L32-1) 

Commercial onlY} 

Military Only Speed in Nanoseconds 

2948 drw 08 
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G® BiCMOS STATIC RAM IDT71B256 

256K (32K x a-BIT) 

Integrated Device Technology, Inc. 

FEATURES: 
• 32K X B 8iCMOS Static RAM 
• High-speed address Ichip select time 

- Military: 20ns 
- Commercial: 12/15/20ns 

• One Chip Select plus one Output Enable pin 
• Single 5V (±10%) power supply 
• Input and output directly TTL-compatible 
• Available in 2B-pin sidebraze ceramic, 300 mil DIP; 300 

mil plastic DIP and 2B-pin, 300 mil plastic SOJ packages 

FUNCTIONAL BLOCK DIAGRAM 

An 
A1 
A2 
A3 

A4 

A5 

A6 
A7 
As 
Ag 

A10 
An 
A12 
A13 

A14 

A15 

cdNt~8L::.········· 
tQGIC··· 

The lOT logo IS a registered trademark of Integrated Device Technology, Inc 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

©1992 Integrated Device Technology, Inc. 7.6 

DESCRIPTION: 
The IOT718256 is a 262,144-bit high-speed static RAM 

organized as 32KxB. It is fabricated using lOT's high­
perfomance high-reliability 8iCEMOS technology. This state­
of-the-art technology, combined with innovative circuit design 
techniques, provides a cost-effective solution for high-speed 
memory needs. 

Address access times as fast as 12ns are available. All 
inputs and outputs of the I OT71 8256 are TTL-compatible and 
operation is from a single 5V supply. Fu lIy static asynchronous 
circuitry is used, requiring no clocks or refreshing for opera­
tion. 

The IOT718256 is packaged in a 28-pin, 300-mil side­
braze 2B-pin, 300 mil plastic DIP and 28-pin, 300-mil SOJ 
packages. 

2962 drw 01 
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~ 
BiCMOS STATIC RAM PRELIMINARY 

256K (32K X a-BIT) I DT71 B256SA 

Integrated Device Technology, Inc. 

FEATURES: 
• 32K X 8 advanced high-speed BiCMOS static RAM 
• Equal access and cycle times 

- Commercial: 10/12115ns 
• 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 

packages 

FUNCTIONAL BLOCK DIAGRAM 

Ao 
A1 

A2 

A3 

A4 

A5 
A6 
A7 
As 
A9 

A10 

A11 

A12 

A13 

A14 

CONTROL 
LOGIC 

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

COMMER~ALTEMPERATURERANGE 

il.l1992 Integrated Device Technology, Inc. 7.7 

DESCRIPTION: 
The IDT71 B256SA 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 IDT71 B256SA has an output enable pin which oper­
ates as fast as 5ns, with address access times as fast as 1 Ons. 
All inputs and outputs of the IDT71 B256SA 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 IDT71 B256SA is packaged in 28-pin 300 mil plastic 
DIP and 28-pin 300-mil SOJ packages. 

262,144-BIT 
MEMORY 
ARRAY 

2894 drw 01 

SEPTEMBER 1992 

DSC-1073/4 
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IDT71 B2S6SA 
BiCMOS STATIC RAM 2S6K (32K x 8-BIT) COMMERCIAL TEMPERATURE RANGE 

PIN CONFIGURATION 

A14 Vee 
A12 WE 
A7 A13 
As A8 
As Ag 

A4 A11 
A3 OE 
A2 A10 
A1 CS 
Ao 1/07 

1100 I/0s 
1/01 1105 
1/02 1/04 

GND 1/03 

2894 drw 02 
DIP/SOJ 

ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Rating Com'l. Unit 

VTERM(2) Terminal Voltage with Respect -0.5 to +7.0 V 
toGND 

TA Operating Temperature o to +70 °C 

TSIAS Temperature Under Bias -55 to +125 °C 

TSTG Storage Temperature -55 to +125 °C 

PT Power Dissipation 1.25 W 

lOUT DC Output Current 50 mA 

NOTES: 2894 tbl 02 

1. Stresses greater than those 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 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 + O.SV. 

TOP VIEW 

TRUTH T ABLE(1 ,2) 

CS OE WE 1/0 Function 

L L H DATAoUT Read Data 

L X L DATAIN Write Data 

L H H HiQh-Z Output Disabled 

H X X High-Z Deselected - Standby (ISB) 

VHC(3) X X Hiqh-Z Deselected - Standby (lSB1) 

NOTES: 2894 tbl 01 

1. H = VIH, L = VIL. X = Don't care. 
2. VLC = 0.2V, VHC = Vcc -o.2V. 
3. Other inputs <!VHC or 5,VLC. 

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

Symbol Parameter(1) Conditions Max. Unit 

CIN Input Capacitance VIN = 3dV 6 pF 

CliO 1/0 Capacitance VOUT = 3dV 7 pF 

NOTE: 2894 tbl 03 

1. This parameter is guaranteed by device characterization, but not prod­
uction tested. 

RECOMMENDED DC OPERATING 
CONDITIONS 

Symbol Parameter Min. Typ. 

Vee Supply Voltage 4.5 5.0 

GND Supply VoltaQe 0 0 

VIH Input High Voltage 2.2 -
VIL Input Low Voltage -0.5(1) -

Max. Unit 

5.5 V 

0 V 

Vcc+0.5 V 

O.S V 

NOTE: 2894 tbl 04 

1. VIL (min.) = -1.5V for pulse width less than 1 Ons, once per cycle. 

DC ELECTRICAL CHARACTERISTICS 
Vee = 5.0V + 10% -

IDT718256SA 

Symbol Parameter Test Condition Min. Max. Unit 

Ilul Input Leakage Current Vee = Max., VIN = GND to Vee - 5 J.LA 
IILol Output Leakage Current Vee = Max .. CS = VIH, VOUT = GND to Vee - 5 J.LA 
VOL Output Low Voltage IOL = SmA. Vee = Min. - 0.4 V 

VOH Output High Voltage IOH = -4mA, Vee = Min. 2.4 - V 
2894 tbl 05 
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IDTI1B256SA 
BiCMOS STATlC RAM 256K (32K x a-BIT) COMMERCIAL TEMPERATURE RANGE 

DC ELECTRICAL CHARACTERISTICS(1) 
(Vcc = S.OV ± 10%, VLC = 0.2V, VHC = Vcc-0.2V ) 

Symbol Parameter 

Icc Dynamic Operating Current 
CS $ VIL, Outputs Open, Vcc = Max., f = fMAX(2) 

ISB Standby Power Supply Current (TTL Level) 

CS;;: VIH, Outputs Open, Vcc = Max., f = fMAX(2) 

ISB1 Standby Power Supply Current (CMOS Level) 

CS;;: VHC, Outputs Open, Vcc = Max., f = 0(2) 
VIN < VLC or VIN > VHC 

NOTES: 
1. All values are maximum guaranteed values. 

718256SA10 718256SA12 718256SA15 

180 170 160 

45 40 35 

35 35 35 

2. fMAX = 1/tRc (all address inputs are cycling at fMAX); f = 0 means no address lines are changing. 

AC TEST CONDITIONS 
Input Pulse Levels GNDto 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 

DATAoUT lO:==z=o ===50=n===t~-=-}-~iT50~n 0 

Figure 1. AC Test Load 

!>.TAA 
(Typical, ns) 

1.5V 

2894 drw 03 

2894 tbl 07 

5V 

480n 

DATAoUT--+---.... 

5pF* 255n 

2894 drw 04 

*Including jig and scope capacitance. 

Figure 2, AC Test Load 
(for tClZ, tOlZ, tCHZ, tOHZ, tow, and tWHZ) 

20 40 60 80 100 120 140 160 180 200 

CAPACITANCE (pF) 
2894 drw 09 

Figure 3. Lumped Capacitive Load, typical Derating 

7.7 

Unit 

mA 

mA 

mA 

2894 tbl 06 
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1DT71 B256SA 
BiCMOS STATlC RAM 256K (32K x S-BIT) COMMERCIAL TEMPERATURE RANGE 

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

718256SA10 718256SA12 718256SA15 

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 CS Access Time - 10 - 12 - 15 ns 

tCLZ(1) CS to Output in Low-Z 2 - 2 - 2 - ns 

tCHZ(1) CS to Output in High-Z 0 5 0 6 0 7 ns 

tOE OE to Output Valid - 5 - 6 - 7 ns 

tOLZ(1) OE to Output in Low-Z 2 - 2 - 2 - ns 

tOHZ(1) OE to Output in High-Z 0 4 0 4 0 5 ns 

tOH Output Hold from Address Change 3 - 3 - 3 - ns 

tPU(1) Chip Select to Power Up Time 0 - 0 - 0 - ns 

tPO(1) Chip Deselect to Power Down Time - 10 - 12 - 15 ns 

Write Cycle 

twc Write Cycle Time 10 - 12 - 15 - ns 

tAW Address Valid to End of Write 9 - 9 - 10 - ns 

tcw CS 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 - 0 - ns 

tow Data Valid to End of Write 5 - 6 - 7 - ns 

tOH Data Hold Time 0 - 0 - 0 - ns 

toW(1) Output Active from End of Write 2 - 2 - 2 - ns 

tWHZ(1) WE to Output in High-Z 0 6 0 6 0 7 ns 

NOTE: 2894 tbl 08 

1. This parameter is guaranteed with the AC Load (Figure 2) by device characterization, but is not production tested. 
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IOTI1B256SA 
BiCMOS STATIC RAM 256K (32K x a-BIT) COMMERCIAL TEMPERATURE RANGE 

TIMING WAVEFORM OF READ CYCLE NO. 1(1} 

ADDRESS 
_wl4-----""-------_tRC _* _______ 

'F tM ~ I 

tall (5) 
1 .... -------- tACS (3)_-t-__ -+-, tCll (5) ___ ....... ~, 

DATAoUT 
HIGH IMPEDANCE 

_______ t_p_Uj­VCC SUPPLY Icc 
CURRENT ISB 

TIMING WAVEFORM OF READ CYCLE NO. 2(1,2,4) 

~-- tOHl (5) -----J 

DATAoUT VALID 

2894 drw 05 

ADDRESS ==1=--~=--~-t-OH==~=A-tRC------~I~f:=-tOH---
DATAoUT PREVIOUS DATAouT VALID DATAoUTVALID 

2894 drw 10 

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 CS transition LOW; otherwise tM is the limiting parameter. 
4. OE is LOW. 
5. Transition is measured ±200mV from steady state. 

7.7 5 



1DT71 B256SA 
BiCMOS STATIC RAM 256K (32K x a-BIT) COMMERCIAL TEMPERATURE RANGE 

TIMING WAVEFORM OF WRITE CYCLE NO.1 (WE CONTROLLED TIMING)(1,2,3,5) 

twe 

ADDRESS )K )K 
'4 tAW ~ 

7'f ~L/ / 
-tAS tWp(3) tWR ---

~K /~ 

~tWHZ(6)~ _tOW(6)_ 
:.-- teHz (6) _ 

(4) '" HIGH IMPEDANCE 
/ I' 

DATAoUT 

tDW 
tDH 

DATAIN VALID "' r / 
DATAIN 

TIMING WAVEFORM OF WRITE CYCLE NO.2 (CS CONTROLLED TIMING)(1,2,5) 

ADDRESS 

DATAIN 

NOTES: 

~---------------------- twe 

tAW 

tew 

I-:==tDW­

------------------ilL DATAINVALID 

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. 

(4) ) r-

2894 drw 06 

2894 drw 07 

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

4. DUring this period, I/O 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. 

ORDERING INFORMATION 

lOT 71B256 SA xx xx x 
Device 
Type 

Power Speed Package Process/ 
Temperature 

Range 

... 1-----11 Blank Commercial (DOC to +70°C) 

L--_______ ~ TP 300-mil Plastic DIP (P28-2) 
Y 300-mil SOJ (8028-5) 

10 } L-___________ --I 12 Speed in nanoseconds 

15 

2894 drw 08 
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~ 
BiCMOS STATIC RAM PRELIMINARY 

288K (32K X 9-BIT) IDT71B259 

Integrated Device Technology, Inc. 

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 

FUNCTIONAL BLOCK DIAGRAM 

Ao ___ ~ 

A14--~-.j 

ADDRESS 
DECODER 

9 
1100 - I/Ol - __ -----,~-I 

9 

WE -----4 

OE -----4 CONTROL 
CS1 LOGIC 
CS2 -----4 

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

COMMERCIAL TEMPERATURE RANGE 

©1992 Integrated Device Technology. Inc. 7.8 

DESCRIPTION: 
The IDT71 B259 is a 288K high-speed static RAM orga­

nized as 32K x 9. It is fabricated using IDT's high-perfomance, 
high-reliability BiCMOS 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 IDT71 B259 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 IDT71 B259 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 IDT71 B259 is packaged in a 32-pin 300 mil plastic SOJ 
package. 

294,912-8IT 
MEMORY ARRAY 

I/O CONTROL 

2896 drw 01 
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1DT71B259 
BiCMOS STATlC RAM 288K (32K x 9-Bln COMMERCIAL TEMPERATURE RANGE 

PIN CONFIGURATION 

NC 
NC 
AB 
A7 
A6 
A5 
A4 
A3 
A2 
A1 
Ao 

1/00 
1/01 
1/02 
1/03 

GND 

TRUTH TABLE(1,2) 

INPUTS 

WE CSl CS2 DE 

X H X X 

X VHc'3) X X 

X X L X 

X X VLc'3) X 

H L H H 

H L H L 

L L H X 

NOTES: 

SOJ 
TOP VIEW 

liD 

High-Z 

High-Z 

High-Z 

HiQh-Z 

High-Z 

DOUT 

DIN 

1. H = VIH, L = VIL, X = Don't care. 
2. VLC = O.2V, VHC = Vcc -O.2V. 
3. Other inputs ;::VHC or -,:,VLC. 

Vee 
A14 
CS2 
WE 
A13 
Ag 
A10 
A11 
OE 
A12 
CS1 
1/08 
1/07 
1/06 
1/05 
1/04 

2896 drw 02 

FUNCTION 

Deselected-Standby (ISB) 

Deselected-Standby (ISB1) 

Deselected-Standby (ISB) 

Deselected-Standby (ISB1) 

Outputs Disabled 

Read Data 

Write Data 

2896 tbl 01 

ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Rating Com'l. Unit 

VTERM(2) Terminal Voltage with -D.5 to +7.0 V 
Respect to GND 

TA Operating Temperature o to +70 °C 

TBIAS Temperature Under Bias -55 to +125 °C 

TSTG Storage Temperature -55 to +125 °C 

PT Power Dissipation 1.0 W 

lOUT DC Output Current 50 rnA 

NOTES: 2896 tbl 02 

1. Stresses greater than those 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 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 + O.5V. 

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

Symbol Parameter(1) Max. Unit 

CIN Input Capacitance 6 pF 

CliO 1/0 Capacitance 7 pF 

NOTE: 2896 tbl 03 

1. This parameter is guaranteed by device characterization, but is not prod­
uction tested. 

RECOMMENDED DC OPERATING 
CONDITIONS 
Symbol Parameter Min. Typ. 

Vee Supply Voltage 4.5 5.0 

GND Supply Voltage 0 0 

VIH Input High Voltage 2.2 -

VIL Input Low Voltage -0.5(1) -

Max. Unit 

5.5 V 

0 V 

Vcc+0.5 V 

O.B V 

NOTE: 2896 tbl 04 

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

DC ELECTRICAL CHARACTERISTICS 
VCC = 5 OV + 10% -

IDT718259 

Symbol Parameter Test Condition Min. Max. Unit 

Ilul Input Leakage Current Vee = Max., VIN = GND to Vee - 5 flA 

IILol Output Leakage Current Vee = Max., CSl = VIH, CS2 = VIL, VOUT = GND to Vee - 5 flA 

VOL Output Low Voltage IOL = BmA, Vee = Min. - 0.4 V 

VOH Output High Voltage IOH = -4mA. Vee = Min. 2.4 - V 

2896 tbl 05 
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IDT71B259 
BiCMOS STATIC RAM 288K (32K x 9-BIT) COMMERaALTEMPERATURERANGE 

DC ELECTRICAL CHARACTERISTICS(1) 
(Vee = 5.0V ± 10%, VLC = 0.2V, VHC = Vcc - 0.2V) 

718259510 718259512 718259515 

Symbol Parameter Com'l. Mil. Com'l. Mil. Com 'I. Mil. 

Icc Dynamic Operating Current, CS2 ~ VIH and 175 - 170 - 165 -
CS1 :;:; VIL, Outputs Open, VCC = Max., f = fMAX(2) 

IS8 Standby Power Supply Current (TTL Level) 55 - 50 - 45 -
CS1 ~ VIH or CS2 :;:; VIL, Outputs Open, 
Vcc = Max., f = fMAX(2) 

IS81 Full Standby Power Supply Current (CMOS Level) 50 - 35 - 35 -
CS1 ~ VHC or CS2 :;:; VLC, Outputs Open, 
VCC = Max .. f = 0(2). VIN :;:; VLC or VIN ~ VHC 

NOTES: 
1 .AII 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, 2, and 3 

2896 tbl 07 5V 

48011 

DATAoUT .1:O=====l=:=J-=I---"tJ-
50

---<n 
0 

Zo = 50ll r" 
DATAoUT--+---~ 

25511 5pF* 

1.5V 
2896 drw 04 

Figure 1. AC Test Load 

I1TAA 
(Typical, ns) 5 

·Including jig and scope capacitance. 
2896 drw 03 

Figure 2. AC Test Load 
(for tClZ, tOlZ, tCHZ, tOHZ, tow, and tWHZ) 

20 40 60 80 100 120 140 160 180 200 

CAPACITANCE (pF) 
2896 drwOS 

Figure 3. Lumped Capacitive Load, typical Derating 

7.8 

Unit 

mA 

mA 

mA 

2896 tbl 06 
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IOTI1B259 
BiCMOS STATIC RAM 288K (32K x 9-BIT) COMMERCALTEMPERATURERANGE 

. AC ELECTRICAL CHARACTERISTICS (Vcc = 5.0V ± 10%, Commercial Temperature Range) 

718259510 718259512 718259515 
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 

tCLZ(1) Chip Select to Output in Low-Z 3 - 3 - 3 - ns 

tCHZ(1) 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(1) Output Enable to Output in Low-Z 1 - 1 - 1 - ns 

tOHZ(1) Output Disable to Output in High-Z 0 5 0 6 0 7 ns 

tOH Output Hold from Address Change 3 - 3 - 3 - ns 

tpu(1) Chip Select to Power Up Time 0 - 0 - 0 - ns 

tpo(1) Chip Deselect to Power Down Time - 10 - 12 - 15 ns 

Write Cycle 

twc 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 - 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 

tOH Data Hold Time 0 - 0 - 0 - ns 

tow(1) Output Active from End of Write 3 - 3 - 3 - ns 
tWHZ(1) 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, but is not production tested. 
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IOD1B259 
BiCMOS STATIC RAM 288K (32K x 9-BIT) 

TIMING WAVEFORM OF READ CYCLE NO. 1(1) 

tOE-

tOLZ (5) 

CS2 --'_....L._/I4-------- tACS (3) 

t+-----tcLZ (5) 

DATAOUT-----+---H-I-G-H-I-M-P-E-D-A-N-C-E--------< 

Vec SUPPLY Icc 
CURRENT Iss 

tpu~ 

TIMING WAVEFORM OF READ CYCLE NO. 2(1,2,4) 

COMMERCIAL TEMPERATURE RANGE 

VALID IPD' _____ _ 
2896 drw 06 

ADDRESS ~~~~-~~--=~to~H==tA=A-tR-c------~I-----~-tOH----
DATAoUT PREVIOUS DATA OUT VALID DATA OUT VALID 

2896 drw 07 

NOTES: 
1. WE is HIGH for Read Cycle. 
2. Device is continuously selected, CS1 is LOW, CS2 is HIGH. 
3. Address must be valid prior to or coincident with the later of CS1 transition LOW and CS2 transition HIGH; otherwise tM IS the limiting parameter. 
4. OE is LOW. 
5. Transition is measured ±200mV from steady state. 

7.8 5 



101718259 
BiCMOS STATIC RAM 288K (32K x 9-Bln COMMERCALTEMPERATURERANGE 

TIMING WAVEFORM OF WRITE CYCLE NO.1 (WE CONTROLLED TIMING}(1, 2, 5, 7) 

twc • 
ADDRESS )( )( 

tAW ,--" ~ tcw 
7 L./ // 

CS2 ~ It' tWR (3) 
~ ,~" " 

~tAS twp (7) • 
~, ~~ 
-tWHZ(6)- tow (6) 

tCHZ(6) 

.. ~ l 
"- HIGH IMPEDANCE 

(4) (4) "-
/ ,/ 

>---DATAoUT 
I toH ... 

tow 
.. .. 

-----------------IC!!== DATA," VALID )>1-1---------
"'-- • 2896 drw 09 

DATAIN 

TIMING WAVEFORM OF WRITE CYCLE NO.2 (CS1 AND CS2 CONTROLLED TIMING}(1, 2, 5) 

twc 

ADDRESS 

~------------------ tAW 

CS2 

~------------tcw 

DATAIN 

.. ' .. r;=tow 

------------------<L DATAIN VALID 

NOTES: 
1. WE must be HIGH, CS1 must be HIGH, or CS2 must be LOW during all address transitions. 
2. A write occurs during the overlap of a LOW CS 1, HIGH CS2, and a LOW WE. 
3. twR is measured from the earlier of CS1 or WE going HIGH or CS2 going LOW to the end of the write cycle. 
4. During this period, I/O pins are in the output state, and input signals must not be applied. 

tOH ~~ ______ _ 

--./>I 2896 drw 10 

5. If the CS1 LOW transition or the CS2 HIGH transition occurs simultaneously with or after the WE LOW transition, the outputs remain in a high impedance 
state. CS1 and CS2 must both be active during the tcw period. 

6. Transition is measured ±200mV from steady state. 
7. OE is continuosly HIGH. During a WE controlled write cycle with OE LOW, twp must be greater than or equal to twHZ + tDW to allow the I/O drivers to turn 

off and data to be placed on the bus forthe required tDW. IfOE is HIGH during a WE controlled write cycle, this requirement does not apply and the minimum 
write pulse is the specified twP. 

7.8 6 
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101718259 
BiCMOS STATIC RAM 288K (32K x 9-811) 

ORDERING INFORMATION 

lOT 71B259 

Device 
Type 

S XX 

Power Speed 

y 

Package 

x 
Process/ 

Temperature 
Range 

'----~I Blank 

~--------------~ y 

10 
'------------------------~ 12 

15 

7.8 

COMMERCIAL TEMPERATURE RANGE 

Commercial (O°C to +70°C) 

300-mil SOJ (S032-2) 

} 'Speed in nanoseconds 
2896 drw 08 
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1 M SRAM PRODUCTS 





1 M SRAM PRODUCTS 

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

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

The SiCMOS 1 M 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. 

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

Part 

Size Org. Features Process Number 

1M 256K x 4 CMOS 71028 

256Kx 4 8iCMOS 718028 

256Kx 4 Center Pwr 8iCMOS 718128 

128K x 8 CMOS 71024 

128K x 8 8iCMOS 718024 

128Kx 8 Center Pwr 8iCMOS 718124 

6.0 

Speeds 

PCM.er Commercial Military 

S/L 15,17 20,25 

S 15,17 N/A 

S 10,12,15 N/A 

S/L 15,17 20,25 

S 15,17 N/A 

S 10,12,15 N/A 





TABLE OF CONTENTS 

PAGE 

1 M SRAM PRODUCTS 
IOT71028 
IOT718028 
IOT718128 
IOT71024 
IOT718024 
IOT718124 

256K x 4 CMOS ......................................................................................................... 8.1 
256K x 4 8iCMOS ..................................................................................................... 8.2 
256K x 4 8iCMOS Center Power/GNO ..................................................................... 8.3 
128K x 8 CMOS......................................................................................................... 8.4 
128K x 8 8iCMOS ........ .............. ........ ......... ........... .................... ................. .... ..... ..... 8.5 
128K x 8 8iCMOS Center Power/GNO ........................................................... .......... 8.6 

8.0 3 

iii 





G CMOS STATIC RAM ADVANCE 

1 MEG (256K x 4-BIT) INFORMATION 
IDT71028 

Integrated Device Technology, Inc. 

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 

FUNCTIONAL BLOCK DIAGRAM 

Ao 

• 

• 

• 

ADDRESS 
DECODER 

CONTROL 
LOGIC 

The lOT Logo IS a registered trademark of Integrated Device Technology, Inc 

• 

• 

• 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

©1992 Integrated Device Technology, Inc. 8.1 

DESCRIPTION: 
The IDT71 028 is a 1,024,576-bit high-speed static RAM 

organized as 256K x 4. It is fabricated using lOT'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 IDT71 028 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 IOT71028 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 IDT71 028 is packaged in 28-pin 400-mil Ceramic DIP, 
28-pin 400 mil Plastic DIP, and 28-pin 400-mil Plastic SOJ 
packages. 

1,024,576-8IT 
MEMORY 
ARRAY 

2966 drw 01 

SEPTEMBER 1992 

DSC·l014/2 
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IDT71028 
CMOS STATIC RAM 1 MEG (256K x 4-BIT) 

PIN CONFIGURATION 

Ao Vee 

Al A17 

A2 A16 

A3 A15 

A4 A14 
A5 A13 
A6 A12 

A7 A11 

As NC 

Ag 1/03 
Ala 1/02 
CS 1/01 
OE 1/00 

GND WE 

2966 drw 02 

OIP/SOJ 
TOP VIEW 

TRUTH TABLE(1,2) 

CS OE WE 1/0 Function 

L L H DATAoUT Read Data 

L X L DATAIN Write Data 

L H H Hiqh-Z Output Disabled 

H X X High-Z Deselected - Standby (ISB) 

VHJ3) X X High-Z Deselected - Standby (ISB1) 

NOTES: 2966tbiOl 

1. H = VIH, L = VIL, X = Don't care. 
2. VLC = O.2V, VHC = Vcc -O.2V. 
3. Other inputs ;::VHC or S;VLC. 

DC ELECTRICAL CHARACTERISTICS 
Vce = 5 OV + 10% -

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

ABSOLUTE MAXIMUM RATINGS(l) 
Symbol Rating Com'l. Mil. Unit 

VTERM(2) Terminal Voltage -0.5 to +7.0 -0.5 to +7.0 V 
with Respect 
toGND 

TA Operating o to +70 -55 to +125 °C 
Temperature 

TSIAS Temperature -55 to +125 -B5 to +135 °C 
Under Bias 

TSTG Storage -55 to +125 -B5 to +150 °C 
Temperature 

PT Power 1.25 1.25 W 
Dissipation 

lOUT DC Output 50 50 rnA 
Current 

NOTES: 2966 tbl 02 

1. Stresses greater than those 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 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 + O.5V. 

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

Symbol Parameter(1) Conditions Max. Unit 

CIN Input Capacitance VIN = 3dV S pF 

CliO 1/0 Capacitance VOUT = 3dV S pF 

NOTE: 2966 tbl 03 

1. This parameter is guaranteed by device characterization, but not prod­
uction tested. 

RECOMMENDED DC OPERATING 
CONDITIONS 

Symbol Parameter Min. Typ. 

Vee Supply Voltage 4.5 5.0 

GND Supply Voltage 0 0 

VIH Input High Voltage 2.2 -

VIL Input Low Voltage -0.5(1) -

Max. Unit 

5.5 V 

0 V 

Vcc+0.5 V 

O.S V 

NOTE: 2966 tbl 04 

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

10T71028 

Symbol Parameter Test Condition Min. Max. Unit 

IILlI Input Leakage Current Vee = Max., VIN = GND to Vee - 5 J.tA 
IILOI Output Leakage Current Vee = Max., CS = VIH, VOUT = GND to Vee - 5 J..lA 

VOL Output Low Voltage IOL = SmA, Vee = Min. - 0.4 V 

VOH Output High Voltage IOH = -4mA, Vee = Min. 2.4 - V 

2966tbl05 
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IDT71028 
CMOS STATIC RAM 1 MEG (256K x 4-SIT) 

DC ELECTRICAL CHARACTERISTICS(l) 
(Vee = S.OV ± 10%, VlC = O.2V, VHC = Vcc - O.2V) 

Symbol Parameter 

Icc Dynamic Operating Current, 

CS:::; VIL, Outputs Open, Vec = Max., f = fMAX(2) 

IS8 Standby Power Supply Current (TTL Level) 
CS ~ VIH, Outputs Open, 
Vce = Max., f = fMAX(2) 

IS81 Full Standby Power Supply Current (CMOS Level) 
CS ~ VHC, Outputs Open, 
Vee = Max., f = 0(2). VIN:::; VLC or VIN ~ VHC 

NOTES: 
1.AII values are maximum guaranteed values. 

71028S15 

Com'l. Mil. 

150 -

35 -

15 -

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

71028S17 71028S20 71028S25 

Com'l. Mil. Com'l. Mil. Com'l. Mil. Unit 

145 - - 155 - 140 mA 

35 - - 40 - 35 mA 

15 - - 20 - 20 mA 

29661bl06 

2. fMAX = l/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 

29661bl07 

5V 5V 

4800 4800 

DATAoUT--~----~ DATAoUT -...---+ 

30pF 2550 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, tCHZ, tOHZ, tow, and tWHZ) 

8.1 3 



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

AC ELECTRICAL CHARACTERISTICS (Vee = 5.0V ± 10%, All Temperature Ranges) 

71028S15(1) 71028S17 71028S20(2) 71028S25(2) 

Symbol Parameter Min. Max. Min. Max. Min. Max. Min. Max. Unit 

Read Cycle 

tRC Read Cycle Time 15 - 17 - 20 - 25 - ns 

tAA Address Access Time - 15 - 17 - 20 - 25 ns 

tACS Chip Select Access Time - 15 - 17 - 20 - 25 ns 

tCLZ(3) Chip Select to Output in Low-Z 3 - 3 - 3 - 3 - ns 

tCHZ(3) Chip Deselect to Output in High-Z 0 7 0 8 0 8 0 10 ns 

tOE Output Enable to Output Valid - 7 - 8 - 8 - 10 ns 

tOLZ(3) Output Enable to Output in Low-Z 0 - 0 - 0 - 0 - ns 

tOHZ(3) 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 

tPU(3) Chip Select to Power Up Time 0 - 0 - 0 - 0 - ns 

tPD(3) Chip Deselect to Power Down Time - 15 - 17 - 20 - 25 ns 

Write Cycle 

twc Write Cycle Time 15 - 17 - 20 - 25 - ns 

tAW Address Valid to End of Write 12 - 13 - 15 - 15 - ns 

tcw Chip Select to End of Write 12 - 13 - 15 - 15 - ns 

tAS 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 

tDW Data Valid to End of Write 8 - 9 - 9 - 10 - ns 

tDH Data Hold Time 0 - 0 - 0 - 0 - ns 

tow(3) Output Active from End of Write 3 - 3 - 4 - 4 - ns 

tWHZ(3) Write Enable to Output in High-Z 0 5 0 7 0 8 0 9 ns 

NOTES: 2966 tbl 08 

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

8.1 4 



10T71028 
CMOS STATIC RAM 1 MEG (256K x 4-BIT) MILITARY AND COMMERCIAL' TEMPERATURE RANGES 

TIMING WAVEFORM OF READ CYCLE NO. 1(1) 

ADDRESS _~~_ -_-tAA_

tRC 

- .. -*--------
tOLZ (5) ~-_-i 

/4-------- tACS (3)_-+-__ ~ 

tCLl (5) ----J--t 

DATAoUT 
HIGH IMPEDANCE 

____________ tP_U1' VCC SUPPLY Icc 
CURRENT IS8 

TIMING WAVEFORM OF READ CYCLE NO. 2(1,2,4) 

t---- to HZ (5) 

!PD ~ ________ _ 

2966 drw 05 

ADDRESS ~~~~--=~--==_-==_-~=~---tO=H=====t=A-A-----tR-C-------------~-I------~-t-OH---------
DATAoUT PREVIOUS DATAoUTVALID DATAoUTVALID 

2966 drw 10 

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 CS transition LOW; otherwise tAA is the limiting parameter. 
4. OE is LOW. 
5. Transition is measured ±200mV from steady state. 

8.1 5 



10171028 
CMOS STATIC RAM 1 MEG (256K x 4-Bln MILITARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF WRITE CYCLE NO.1 (WE CONTROLLED TIMING)(1,2,3,5) 

twc 

ADDRESS )K )( 
.. tAW .. 

/ E// / / 
-- tAS tWp(3) tWR --

~K )Ill' 
r..-- tWHZ (6) --.- ..... tOW(6)_ 

____ tCHZ (6) --'-

DATAoUT (4) " HIGH IMPEDANCE 
/ r 

tow 
tDH 

DATAIN VALID " I" ./ 
DATAIN 

TIMING WAVEFORM OF WRITE CYCLE NO.2 (CS CONTROLLED TIMING)(1,2,5) 

DATAIN 

NOTES: 

twc 

tAw ·--------..... 1 

tcw 

~tow­

------------------1IOL ..oATAIN VALID 

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. 

(4) ) f--

2966 drw 06 

2966 drw 07 

3. OE is continuously HIGH. If during a WE controlled write cycle OETsLOW, 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 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. 

4. During this period, 1/0 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. 

8.1 6 



IDT71026 
CMOS STATIC RAM 1 MEG (256K x 4-BIT) 

ORDERING INFORMATION 

lOT 71028 

Device 
Type 

S xx 
Power. Speed 

XX 
Package 

x 
Process! 

Temperature 
Range 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

Y:lank Commercial (DOC to +70DC) 

Military (-55DC to +125DC) 
Compliant to MIL-STD-883, Class 8 

C 
~--------------~ P 

Y 

15 
17 

~-----------------------4 20 

25 

6.1 

400-mil Sidebraze DIP (028-2) 
400-mil Plastic DIP (P28-3) 
400-mil Small Outline J-8end (S028-6) 

Commercial onlY} 
Commercial Only . 
Military Only Speed In nanoseconds 
Military Only 

2966 drw 08 
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4L)@ BiCMOS STATIC RAM PRELIMINARY 

1 MEG (256K x 4-BIT) IDT71 B028 

Integrated Device Technology, Inc. 

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 
• Bidirectional data Inputs and outputs directly TTL-compatible 
• Low power consumption via chip deselect 
• Available in 28-pin Plastic DIP and Plastic SOJ packages 

FUNCTIONAL BLOCK DIAGRAM 

Ao 

• 

• 

• 

ADDRESS 
DECODER 

CONTROL 
LOGIC 

The lOT Logo is a registered trademark of Integrated Device Technology, Inc. 

COMMERaALTEMPERATURERANGE 
©1992 Integrated Device Technology, Inc. 

• 

• 

• 

6.2 

DESCRIPTION: 
The IDT71 B028 is a 1 ,024,576-bit high-speed static RAM 

organized as 256K x 4. It is fabricated using lOT'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 IDT71 B028 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 IDT71 B028 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 IDT71 B028 is packaged in 28-pin 400 mil Plastic DIP 
and 28-pin 400-mil Plastic SOJ packages. 

1,024,576-81T 
MEMORY 
ARRAY 

2992 drw 01 

SEPTEMBER 1992 

OSC-l087/-
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IDT71B028 
BiCMOS STATIC RAM 1 MEG (256K x 4-BIT) 

PIN CONFIGURATION 

Ao Vee 
Al A17 
A2 A15 
A3 A1S 
A4 A14 
As A13 
A6 A12 
A7 An 
As NC 
Ag 1/03 

Ala 1/02 
CS 1/01 
OE 1/00 

GND WE 

2992 drw 02 

DIP/SOJ 
TOP VIEW 

TRUTH TABLE(1,2) 

CS OE WE 1/0 Function 

L L H DATAoUT Read Data 

L X L DATAIN Write Data 

L H H Hi~h-Z Outputs Disabled 

H X X High-Z Deselected - Standby (ls8) 

VHJ3) X X High-Z Deselected - Standby (IS81) 
NOTES: 2992 tbl 01 
1. H = VIH, L = VIL, X = Don't care. 
2. VLC = O.2V, VHC = Vee -O.2V. 
3. Other inputs <.:VHC or ..o;VLC. 

DC ELECTRICAL CHARACTERISTICS 
VCC = 5 OV + 10% -

COMMERaALTEMPERATURERANGE 

ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Rating Com'l. Unit 

VTERM(2) Terminal Voltage with -0.5 to +7.0 V 
Respect to GND 

TA Operating Temperature o to +70 °C 

TSIAS Temperature Under Bias -55 to +125 °c 

TSTG Storage Temperature -55 to +125 °C 

PT Power Dissipation 1.0 W 

lOUT DC Output Current 50 mA 

NOTES: 2992 tbl 02 
1. Stresses greater than those 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 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 + O.SV. 

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

Symbol Parameter(l) Conditions Max. Unit 

CIN Input Capacitance VIN = 3dV 6 pF 

CliO 1/0 Capacitance VOUT = 3dV 7 pF 

NOTE: 2992 tbl 03 
1. This parameter is guaranteed by device characterization, but not prod­

uction tested. 

RECOMMENDED DC OPERATING 
CONDITIONS 

Symbol Parameter Min. Typ. 

Vee Supply Voltage 4.5 5.0 

GND Supply Voltage 0 0 

VIH Input High Voltage 2.2 -
VIL Input Low Voltage -0.5(1) -

Max. Unit 

5.5 V 

0 V 

Vcc+0.5 V 

O.S V 

NOTE: 2992 tbl 04 
1. VIL (min.) = -l.SV for pulse width less than 10ns, once per cycle. 

IDT71B028 

Symbol Parameter Test Condition Min. Max. Unit 

IILlI Input Leakage Current Vee = Max., VIN = GND to Vee - 5 J..lA 

IILol Output Leakage Current Vee = Max., CS = VIH, VOUT = GND to Vee - 5 /lA 

VOL Output Low Voltage IOL = SmA, Vee = Min. - 0.4 V 

VOH Output High Voltage IOH = -4mA, Vee = Min. 2.4 - V 

2992 tbl 05 
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10171 B028 
BiCMOS STATIC RAM 1 MEG (256K x 4-BIT) COMMERCIAL TEMPERATURE RANGE 

DC ELECTRICAL CHARACTERISTICS(l) 
(Vee = 5.0V ± 10%, YlC = O.2Y, YHC = Ycc - O.2Y) 

Symbol Parameter 

Icc Dynamic Operating Current, CS2 ~ VIH and 

CSl :s; VIL: Outputs Open, Vcc = Max., f = fMAX(2) 

ISB Standby Power Supply Current (TTL Level) 
CSl ~ VIH or CS2 :s; VIL, Outputs Open, 
Vcc = Max., f = fMAX(2) 

ISBl Full Standby Power Supply Current (CMOS Level) 
CSl ~ VHC or CS2 :s; VLC Outputs Open, 
Vcc = Max., f = 0(2), VIN:S; VLC or VIN ~ VHC 

NOTES: 
1.AII values are maximum guaranteed values. 

718028S15 718028S17 

Com'l. Mil. Com'l. Mil. 

190 - 180 -

55 - 50 -

40 - 40 -

2. fMAX = lltRc (all address inputs are cycling at fMAX); f = 0 means no address input lines are changing. 

AC TEST CONDITIONS 
Input Pui<;e Levels GND to 3.0V 

Input Rise/Fall Times 3ns 

Input Timing Reference Levels 1.5V 

Output Reference Levels 1.5V 

ACTest Load See Figures 1, 2, and 3 

DATAoUT l;L-z-o -= -50-.o-=J=~-=f---4fr-5-0--(.o 0 

Figure 1. AC Test Load 

t.TAA 
(Typical, ns) 

1.5V 

2992 drw 03 

6 

2992 tbl 07 

5V 

480.0 

DATAoUT--~----~ 

5pF* 255.0 

2992 drw 04 

"Including jig and scope capacitance. 

Figure 2. AC Test Load 
(for tClZ, tOlZ, tCHZ, tOHZ, tow, and tWHZ) 

20 40 60 80 100 120 140 160 180 200 

CAPACITANCE (pF) 
2992 drw 09 

Figure 3. Lumped Capacitive Load, typical Derating 

8.2 

Unit 

mA 

mA 

rnA 

2992 tbl 06 
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1DT71S028 
SiCMOS STATIC RAM 1 MEG (256K x 4-SIT) COMMERCIAL TEMPERATURE RANGE 

AC ELECTRICAL CHARACTERISTICS (Vcc = S.ov ± 10%) 

718028S15 71B028S17 
Symbol Parameter Min. 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 

tClZ(l} Chip Select to Output in Low-Z 3 - 3 - ns 

tCHZ(l} Chip Deselect to Output in High-Z 0 8 0 8 ns 

tOE Output Enable to Output Valid - 8 - 9 ns 

tOlZ(l} Output Enable to Output in Low-Z 0 - 0 - ns 

tOHZ(l} Output Disable to Output in High-Z 0 7 0 7 ns 

tOH Output Hold from Address Change 4 - 4 - ns 

tPU(l} Chip Select to Power Up Time 0 - 0 - ns 

tPO(l} Chip Deselect to Power Down Time - 15 - 17 ns 

Write Cycle 

twc Write 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 Write Recovery Time 0 - 0 - ns 

tow Data Valid to End of Write 8 - 9 - ns 

tOH Data Hold Time 0 - 0 - ns 

toW(l} Output Active from End of Write 3 - 3 - ns 

tWHZ(l} Write Enable to Output in High-Z 0 8 0 8 ns 

NOTE: 2992 tbl 08 

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

8.2 4 



IOTI18028 
BiCMOS STATIC RAM 1 MEG (256K x 4-81T) COMMERCIAL TEMPERATURE RANGE 

TIMING WAVEFORM OF READ CYCLE NO. 1(1) 

ADDRESS 
_~1'4--_-_tRC _*_ 

'F tAA ~I 

tOLZ (5) ~ __ ~ 

1 .... -------- tACS (3)_-+-__ .... 1 

tClZ (5) ___ ..... ~I 

DATAoUT 
HIGH IMPEDANCE 

_____________ t_p_Uj Vee SUPPLY lec 
CURRENT IS8 

TIMING WAVEFORM OF READ CYCLE NO. 2(1,2,4) 

~-- tOHZ(5) 

tpD~ _ 

2992 drw 05 

ADDRESS =1=~_-=~~=~tO-H-=--=--t-AA-=-t-RC---"'-1 ----E-tOH-. --
DATAoUT PREVIOUS DATADUTVALID DATAoUTVALID 

2992 drw 10 

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 CS transition LOW; otherwise tM is the limiting parameter. 
4. OE is LOW. 
5. Transition is measured ±200mV from steady state. 

8.2 5 



1DT71B028 
SiCMOS STATIC RAM 1 MEG (256K x 4-SIT) COMMERCIAL TEMPERATURE RANGE 

TIMING WAVEFORM OF WRITE CYCLE NO.1 (WE CONTROLLED TIMING)(1,2,3,5) 

twc 

ADDRESS )K )K 
.. tAW .. 

~ll' / / / / 
-tAS twp(3) tWR --

~K Jilt' 

~tWHZ(6)- r.- tow (6) ...... ~ 
~tCHZ(6) ~ 

(4) " HIGH IMPEDANCE 
(4) ) / l'. I--DATAoUT 

tow 
tDH 

DATAINVALID '" I' / 
2992 drw 06 

DATAIN 

TIMING WAVEFORM OF WRITE CYCLE NO.2 (CS CONTROLLED TIMING)(1,2,5) 

~...................................................... twe 

ADDRESS 

tAW 

tew 

DATAIN 

t:==tDW­

..... ------------------«L DATAIN VALID 
2992 drw 07 

NOTES: 
1. wr=. 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. 5E is continuously HIGH. If during a wr=. controlled write cycle OE is LOW, twp must be greater than or equal to twHZ + tDW to allow the I/O drivers to turn 

off and data to be placed on the bus for the required tow. If 5E is HIGH during a wr=. 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. 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. 

ORDERING INFORMATION 

IDT 71B028 S xx xx x 
Device 
Type 

Power Speed Package Process/ 
Temperature 

Range 

1...1 ___ -II Blank Commercial (O°C to +70°C) 

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

} Speed in nanoseconds 
I...-______________________ ~ 15 

17 
2992 drw 08 

8.2 6 
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~® BiCMOS STATIC RAM ADVANCE 

1 MEG (256K x 4-BIT) INFORMATION 
IDT71 B128 

REVOLUTIONARY PINOUT 
Integrated Device Technology, Inc. 

FEATURES: 
• 256K X 4 advanced high-speed 8iCMOS static RAM 
• JEOEC revolutionary pinout (center power/GNO) 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 JEOEC 32-pin Plastic DIP and Plastic SOJ 

packages 

FUNCTIONAL BLOCK DIAGRAM 

Ao 

• 

• 

• 

ADDRESS 
DECODER 

CONTROL 
LOGIC 

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

COMMERCIAL TEMPERATURE RANGE 

©1992 Integrated Device Technology, Inc. 

• 

• 

• 

8.3 

DESCRIPTION: 
The IOT?1 8128 is a 1 ,024,5?6-bit high-speed static RAM 

organized as 256K x 4. It is fabricated using lOT's high­
perfomance, high-reliability 8iCMOS technology. This state­
of-the-art technology, combined with innovative circuit design 
techniques, provides a cost-effective solution for high-speed 
memory needs. The JEOEC center pin power/GNO pinout 
reduces noise generation and improves high speed system 
performance. 

The IOT?1 8128 has an output enable pin which operates 
as fast as 5ns, with address access times as fast as 10ns. All 
bidirectional inputs and outputs of the IOT?1 8128 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 IOT?1 8128 is packaged in 28-pin 400 mil Plastic DIP 
and 28-pin 400-mil Plastic SOJ packages. 

1,024,576-8IT 
MEMORY 
ARRAY 

2950 drw C1 

SEPTEMBER 1992 

DSC·1105/· 
1 



IOTI1B128 
BiCMOS STATIC RAM 1 MEG (256K x 4-BI1) REVOLUTIONARY PINOUT COMMERCIAL TEMPERATURE RANGE 

PIN CONFIGURATION ABSOLUTE MAXIMUM RATINGS(1) 

NC A17 
Ao A16 
A1 A1S 
A2 A14 
A3 A13 
CS OE 

1/00 1/03 
Vee GND 

GND Vee 
1/01 1/02 
WE A12 
A4 An 
As A10 
A6 Ag 

A7 As 
NC NC 

2950 drw 02 

OIP/SOJ 
TOP VIEW 

TRUTH TABLE(1,2) 

CS OE WE 1/0 Function 

L L H DATAoUT Read Data 

L X L DATAIN Write Data 

L H H Hi~h-Z Outputs Disabled 

H X X High-Z Deselected - Standby (ISB) 

VHcPl X X High-Z Deselected - Standby (ISB1) 

NOTES: 2950 tbl 01 
1. H = VIH, L = VIL, X = Don't care. 
2. VLC = O.2V, VHC = Vcc -O.2V. 
3. Other inputs ~VHC or :s;VLC. 

DC ELECTRICAL CHARACTERISTICS 
VCC = 5.0V + 10% -

Symbol Rating Com'l. Unit 

VTERM(2) Terminal Voltage with -0.5 to +7.0 V 
Respect to GND 

TA Operating Temperature o to +70 °C 

TSIAS Temperature Under Bias -55 to +125 °C 

TSTG Storage Temperature -55 to +125 °C 

PT Power Dissipation 1.0 W 

lOUT DC Output Current 50 mA 

NOTES: 2950 tbl 02 
1. Stresses greater than those 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 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 + O.5V. 

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

Symbol Parameter(l) Conditions Max. Unit 

CIN Input Capacitance VIN = 3dV S pF 

CliO 1/0 Capacitance VOUT= 3dV S pF 

NOTE: 2950 tbl 03 
1. This parameter is guaranteed by device characterization, but not prod­

uction tested. 

RECOMMENDED DC OPERATING 
CONDITIONS 

Symbol Parameter Min. Typ. 

Vee Supply Voltage 4.5 5.0 

GND Supply Voltage 0 0 

VIH Input High Voltage 2.2 -
VIL Input Low Voltage -0.5(1) -

Max. Unit 

5.5 V 

0 V 

Vcc+0.5 V 

O.S V 

NOTE: 2950 tbl 04 
1. VIL (min.) = -1.5V for pulse width less than 10ns, once per cycle. 

101718128 

Symbol Parameter Test Condition Min. Max. Unit 

IILlI Input Leakage Current Vee = Max., VIN = GND to Vee - 5 IlA 
IILOI Output Leakage Current Vee = Max., CS = VIH. Your = GND to Vee - 5 !lA 
VOL Output Low Voltage IOL = SmA. Vee = Min. - 0.4 V 

VOH Output High Voltage IOH = -4mA. Vee = Min. 2.4 - V 

2950tbl05 

8.3 2 



IDTI1B128 
BiCMOS STATIC RAM 1 MEG (256K x 4-BI1) REVOLUTIONARY PINOUT COMMERCIAL TEMPERATURE RANGE 

DC ELECTRICAL CHARACTERISTICS(l) 
(Vce = 5.0V ± 10%, VLC = 0.2V, VHC = Vcc - 0.2V) 

Symbol Parameter 

Icc Dynamic Operating Current, 
CS ::; VIL, Outputs Open, Vec = Max., f = fMAX(2) 

ISB Standby Power Supply Current (TTL Level) 
CS ~ VIH, Outputs Open, 
Vcc = Max., f = fMAX(2) 

ISB1 Full Standby Power Supply Current (CMOS Level) 
CS ~ VHC, Outputs Open, 
Vcc = Max., f = 0(2), VIN ::; VLC or VIN ~ VHC 

NOTES: 
I.AII values are maximum guaranteed values. 

718128S10 

Com'l. Mil. 

165 -

35 -

12 -

718128S12 718128S15 

Com'l. Mil. Com'l. Mil. 

155 - 150 -

30 - 30 -

12 - 12 -

2.fMAX = l/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.SV 

Output Reference Levels 1.SV 

AeTest Load See Figures 1, 2, and 3 

2950 tbl 07 

DATAoUT lO==ZO===5=00=~lr--'ir-s-0-oO 

Figure 1. AC Test Load 

!J.TAA 
(Typical, ns) 

4 

1.SV 

2950 drw 03 

SV 

4800 

DATAoUT--~----~ 

SpF* 2550 

2950 drw 04 

"Including jig and scope capacitance. 

Figure 2. AC Test Load 
(for tCLl, tOll, tCHZ, tOHZ, tow, and tWHZ) 

20 40 60 60 100 120 140 160 160 200 

CAPACITANCE (pF) 
2950 drw 09 

Figure 3. Lumped Capacitive Load, typical Derating 

8.3 

Unit 

mA 

mA 

mA 

2950tbl06 
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IDT71B128 
BiCMOS STATIC RAM 1 MEG (256K x 4-BIT) REVOLUTIONARY PINOUT COMMERCIAL TEMPERATURE RANGE 

AC ELECTRICAL CHARACTERISTICS (Vcc = S.OV ± 10%) 

718128510 718128512 718128515 
5ymbol 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 

tClZ(1) Chip Select to Output in Low-Z 2 - 3 - 3 - ns 

tCHZ(1) 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(1) Output Enable to Output in Low-Z 0 - 0 - 0 - ns 

tOHZ(1) Output Disable to Output in High-Z 0 5 0 6 0 7 ns 

tOH Output Hold from Address Change 3 - 3 - 3 - ns 

tPU(1) Chip Select to Power Up Time 0 - 0 - 0 - ns 

tPO(1) Chip Deselect to Power Down Time - 10 - 12 - 15 ns 

Write Cycle 

twc Write Cycle Time 10 - 12 - 15 - ns 

tAW 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 - 0 - ns 

tow Data Valid to End of Write 6 - 7 - 8 - ns 

tOH Data Hold Time 0 - 0 - 0 - ns 

toW(1) Output Active from End of Write 3 - 3 - 3 - ns 

tWHZ(1) Write Enable to Output in High-Z 0 5 0 6 0 7 ns 

NOTE: 2950tbl08 

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

8.3 4 



IOTI1B128 
BiCMOS STATIC RAM 1 MEG (256K x4-BIT) REVOLUTIONARY PINOUT COMMERCIAL TEMPERATURE RANGE 

TIMING WAVEFORM OF READ CYCLE NO. 1(1) 

ADDRESS ----'~t4-____ - _tRC _*""-----
'F tAA .. ' 

tOlZ (5) ..... _ ........ ~ 

I ...... ~------- tACS (3)_+-__ .... 1 
tClZ (5) _____ ~I 

DATAoUT 
HIGH IMPEDANCE 

_____________ t_p_Uj Vce SUPPLY Icc 
CURRENT ISB 

TIMING WAVEFORM OF READ CYCLE NO. 2(1,2,4) 

t---- tOHZ (5) 

tPD9. __ 
2950 drw 05 

ADDRESS ~~.~--~~--~~--~~--~~--~~-t-O~H~~~~~-t-A~A~--tR_C--------------~-.-I-----.~-t-O-H---------
DATAoUT PREVIOUS DATAouT VALID DATAoUTVALID 

2950 drw 10 

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 CS transition LOW; otherwise tAA is the limiting parameter. 
4. OE'is LOW. 
5. Transition is measured ±200mV from steady state. 

8.3 5 



101718128 
SiCMOS STATIC RAM 1 MEG (256K x 4-81T) REVOLUTIONARY PINOUT COMMERCIAL TEMPERATURE RANGE 

TIMING WAVEFORM OF WRITE CYCLE NO.1 (WE CONTROLLED TIMING)(1,2,3,5) 

twe 

ADDRESS ) K )K 
II tAW ~ 

/1( / / / / 

-tAS tWp(3) tWR --

~K )ill" 

~tWHZ(6)- ~tOW(6)_ ~teHZ(6) -

(4) "' HIGH IMPEDANCE 
(4) ) / r r--DATAoUT 

tDW 
tDH 

DATAIN VALID "-
r / 

2950 drw 06 

DATAIN 

TIMING WAVEFORM OF WRITE CYCLE NO.2 (CS CONTROLLED TIMING)(1,2,S) 

twe 

tAW 

tew 

DATAIN 

t:==tDW­

------------------c:L DATAINVALID 

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. 

2950 drw 07 

3. DE is continuously HIGH. If during a WE controlled write cycle OE is LOW, twp must be greater than or equal to twHZ + tDW to allow the 1/0 drivers to turn 
off and data to be placed on the bus for the required tDW. If DE 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, 1/0 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. 

ORDERING INFORMATION 

lOT 71B128 S xx xx x 
Device 
Type 

Power Speed Package Process! 
Temperature 

Range 

... 1-----11 Blank Commercial (O°C to +70°C) 

'---------i P 400-mil Plastic DIP (P32-3) 
y 400-mil Small Outline J-8end (S032-3) 

10 } L...-------------l 12 Speed in nanoseconds 
15 2950 drw 08 
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t;) CMOS STATIC RAM ADVANCE 

1 MEG (128K x 8-BIT) INFORMATION 
IDT71024 

Integrated Device Technology, Inc. 

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 LCe packages 
• Military product compliant to MIL-STD-883, Class B 

FUNCTIONAL BLOCK DIAGRAM 

Ao---4�--l 

ADDRESS 
DECODER 

A16---4I--l 

1/00 - 1/07 ---..----t'---i 

WE----I 
OE------1 
CS1----I 
CS2------1 

CONTROL 
LOGIC 

DESCRIPTION: 
The IDT71 024 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 IDT71 024 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 I DT71 024 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. 

1,024,576-BIT 
MEMORY ARRAY 

1/0 CONTROL 

'--____ ....J 2964 drw 01 

The lOT Logo is a registered trademark of Integrated Device Technology, Inc. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

(91992 Integrated Device Technology, Inc 8.4 

SEPTEMBER 1992 

DSC·l012/2 
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IDTI1024 
CMOS STATIC RAM 1MEG (12SK x S-BIT) 

PIN CONFIGURATION 

NC 
A16 
A14 

A12 

A7 
A6 
As 
A4 

A3 
A2 

A1 
Ao 

1/00 
1/01 
1/02 

GND 

DIP/SOJ/LCC 
TOP VIEW 

TRUTH T ABLE(1 ,2) 

INPUTS 

WE CS1 CS2 OE 1/0 

Vee 
A15 
CS2 
WE 
A13 
As 
Ag 
A11 0) 
OE 
A10 
CS1 
1/07 
1/06 
1/05 
1/04 
1/03 

2964 drw 02 

FUNCTION 

X H X X High-Z Deselected-8tandby (Iss) 

X VHC(3 X X High-Z Deselected-8tandby (lss1) 

X X L X High-Z Deselected-8tandby (Iss) 

X X VLe(3) X High-Z Deselected-Standby (lss1) 

H L H H High-Z Outputs Disabled 

H L H L DATAOUT Read Data 

L L H X DATAIN Write Data 

NOTES: - 2964 tbl at 

1. H = VIH, L = VIL, X = Don't care. 
2. VLC = O.2V, VHC = Vcc -O.2V. 
3. Other inputs ~VHC or ~VLC. 

DC ELECTRICAL CHARACTERISTICS 
VCC = 5.0V ± 10% 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Rating Com'l. Mil. Unit 

VTERM(2) Terminal Voltage -D.5 to +7.0 -D.5 to +7.0 V 
with Respect 
to GND 

TA Operating o to +70 -55 to +125 °C 
Temperature 

TSIAS Temperature -55 to +125 -65 to +135 °C 
Under Bias 

TSTG Storage -55 to +125 -65 to +150 °C 
Temperature 

PT Power 1.25 1.25 W 
Dissipation 

lOUT DC Output 50 50 mA 
Current 

NOTES: 2964 tbl 02 

1. Stresses greater than those 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 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 + O.SV. 

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

Symbol Parameter(1) Conditions Max. Unit 

CIN Input Capacitance VIN = 3dV S pF 

CliO 1/0 Capacitance VOUT = 3dV S pF 

NOTE: 2964 tbl 03 

1. This parameter is guaranteed by device characterization, but is not prod­
uction tested. 

RECOMMENDED DC OPERATING 
CONDITIONS 
Symbol Parameter Min. Typ. 

Vee Supply Voltage 4.5 5.0 

GND Supply Voltage 0 0 

VIH Input High Voltage 2.2 -
VIL Input Low Voltage -0.5(1) -

Max. Unit 

5.5 V 

0 V 

Vcc+0.5 V 

o.s V 

NOTE: 2964 tbl 04 

1. VIL (min.) = -1.SV for pulse width less than 10ns, once per cycle. 

IOTI1024 

Symbol Parameter Test Condition Min. Max. Unit 

IILlI Input Leakage Current Vee = Max., VIN = GND to Vee - 5 JlA 

IiLol Output Leakage Current Vee = Max., CS1 = VIH, CS2 = VIL, VOUT = GND to Vee - 5 JlA 
VOL Output Low Voltage IOL = SmA, Vce = Min. - 0.4 V 

VOH Output High Voltage IOH = -4mA. Vee = Min. 2.4 - V 

2964 tbl 05 

8.4 2 



10T71024 
CMOS STATIC RAM 1MEG (128K x 8-BIT) 

DC ELECTRICAL CHARACTERISTICS(1) 
(Vce = 5.0V ± 10%, VLC = 0.2V, VHC = Vcc - O.2V) 

5ymbol Parameter 

Icc Dynamic Operating Current, CS2 ~ VIH and 

CST ::; VIL, Outputs Open. Vcc = Max., f = fMAX(2) 

ISB Standby Power Supply Current (TTL Level) 
CST ~ VIH or CS2 ::; VIL. Outputs Open. 
Vcc = Max., f = fMAX(2) 

ISB1 Full Standby Power Supply Current (CMOS Level) 
CS1 ~ VHC or CS2 ::; VLC Outputs Open, 
Vcc = Max., f = 0(2), VIN ::; VLC or VIN ~ VHC 

NOTES: 
1.AII values are maximum guaranteed values. 

71024515 

Com'l. Mil. 

155 -

35 -

15 -

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

71024517 71024520 71024525 

Com'l. Mil. Com'l. Mil. Com 'I. Mil. Unit 

150 - - 160 - 145 mA 

35 - - 40 - 35 mA 

15 - - 20 - 20 mA 

2964 Ibl 06 

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 

ACTest Load See Figures 1 and 2 

29641bl07 

5V 5V 

480Q 480Q 

DATAoUT --+---. DATAoUT - ..... ---i 

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) 
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10T71024 
CMOS STATIC RAM 1MEG (12BK x B-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES 

AC ELECTRICAL CHARACTERISTICS (Vee = 5.0V ± 10%, All Temperature Ranges) 

71 024S 15(1) 71024S17 71024S20(2) 71024S25(2) 

Symbol Parameter Min. Max. Min. Max. Min. Max. Min. Max. Unit 

Read Cycle 

tRC Read Cycle Time 15 - 17 - 20 - 25 - ns 

tAA Address Access Time - 15 - 17 - 20 - 25 ns 

tACS Chip Select Access Time - 15 - 17 - 20 - 25 ns 

tCLZ(3) Chip Select to Output in Low·Z 3 - 3 - 3 - 3 - ns 

tCHZ(3} Chip Deselect to Output in High-Z 0 7 0 8 0 8 0 10 ns 

tOE Output Enable to Output Valid - 7 - 8 --'- 8 - 10 ns 

tOLZ(3} Output Enable to Output in Low-Z 0 - 0 - 0 - 0 - ns 

tOHZ(3) 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 

tPU(3} Chip Select to Power Up Time 0 - 0 - 0 - 0 - ns 

tPO(3} Chip Deselect to Power Down Time - 15 . - 17 - 20 - 25 ns 

Write Cycle 

twc Write Cycle Time 15 - 17 - 20 - 25 - ns 

tAW Address Valid to End of Write 12 - 13 - 15 - 15 - ns 

tcw Chip Select to End of Write 12 - 13 - 15 - 15 - ns 

tAS 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 

tOH Data Hold Time 0 - 0 - 0 - 0 - ns 

toW(3} Output Active from End of Write 3 - 3 - 4 - 4 - ns 

tWHZ(3} Write Enable to Output in High-Z 0 5 0 7 0 ·8 0 9 ns 

NOTES: 2964 tbl 08 

1. 0° to +700 e temperature range only. 
2. -55°e to +125°e temperature range only. 
3. This parameter guaranteed with the Ae load (Figure 2) by device characterization, but is not production tested. 

8.4 4 



10171024 
CMOSSTAl1C RAM 1MEG (12SK x S.BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF READ CYCLE NO. 1(1) 

ADDRESS _~14--_ -_ -_-tAA_tR_C _~ ___ * __ 
tOLZ (5) ,... ____ ~ 

1 ..... .--------- tACS (3)_-+-__ "'1 
tcLZ (5) ___ ..... ~I 

DATAoUT 
HIGH IMPEDANCE 

_________________________ tP_Ujt VccSUPPLY Icc 
CURRENT IS8 

TIMING WAVEFORM OF READ CYCLE NO. 2(1,2,4) 

~-- tOHZ (5) -----J 

\po ~ _________________ _ 

2964 drw 06 

ADDRESS ===t=~~=·~=~=~=---t----OH=~==tAA=----tR----C---------~----I--~----tOH-----
DATAoUT PREVIOUS DATAouTVALID DATAoUTVALID 

2964 drw 07 

NOTES: 
1. WE" is HIGH for Read Cycle. 
2. Device is continuously selected, ~ is LOW, CS2 is HIGH. 
3. Address must be valid prior to or coincident with the later of ~ transition LOW and CS2 transition HIGH; otherwise tAA Is the limiting parameter. 
4. GEis LOW. 
5. Transition is measured ±200mV fro~ steady state. 

S.4 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}(1, 2,5, 7) 

twc .. 
ADDRESS )K )( 

tAW ,-3 ~ tcw 7 ~/ // 
CS2 J 't: 

tWR(3) 
~ 

~ '" '" ~ -4- tAS twp(7) .-
-c~ /'? 
I+-- tWHZ (6) --.- tow (6) 

tCHZ(6) 

.. ~l 
(4) 

, HIGH IMPEDANCE 
(4) ~ DATAoUT ) / r .. .. tDH .. 

tow _______________ -itu--- DATAINVALID )11-1---------~ • 2964 drw 09 
DATAIN 

TIMING WAVEFORM OF WRITE CYCLE NO.2 (CS1 AND CS2 CONTROLLED TIMING}(1, 2, 5) 

ADDRESS 

CS2 

DATAIN 

NOTES: 

twc 

i+--------- tAW 

~--------tcw 

• ''ll ~tDW 

----------------..... L DATAINVALID 

1. WE must be HIGH, CS1 must be HIGH, or CS2 must be LOW during all address transitions. 
2. A write occurs during the overlap of a LOW CS1, HIGH CS2, and a LOW WE. 

tDH~r---
~ 2964drwl0 

3. twR is measured from the earlier of either CS1 or WE going HIGH or CS2 going LOW to the end of the write cycle. 
4. During this period, 1/0 pins are in the output state, and input signals must not be applied. 
5. If the CS 1 LOW transition or the CS2 HIGH transition occurs simultaneously with or after the WE LOW transition, the outputs remain in a high impedance 

state. CS1 and CS2 must both be active during the tcw write period. 
6. Transition is measured ±200mV from steady state. 
7. CiEis continuosly HIGH. During a WE controlled write cycle with OE LOW, twp must be greater than or equal to twHZ +tDW to allow the 1/0 drivers to turn 

off and data to be placed on the bus for the required tDW. IfOE: is HIGH during a WE controlled write cycle, this requirement does not apply and the minimum 
write pulse is the specified twP. 

8.4 6 



10171024 
CMOS STAllC RAM 1MEG (128K x S-Bln 

ORDERING INFORMATION 

lOT 71024 S xx x x 
Device 
Type 

Power . Speed Package Process/ 
Temperature 

Ra~~lank 

o 
~ ................................... ~ P 

L 
Y 

15 
~ .................................................. --; 17 

20 
25 

S.4 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

Commercial (O°C to +70°C) 
Military (-55°C to + 125°C) 

Compliant to MIL-STO-883, Class B 

400-mil Ceramic DIP (032-2) 
400-mil Plastic DIP (P32-3) 
400 x 820 mil LCC package (L32-2) 
400-mil SOJ (S032-3) 

C~!l1mercial Only Speed in nanoseconds 
Commercial Only } 

Military Only 
Military Only 

2964 drw 11 
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t;) BiCMOS STATIC RAM PRELIMINARY 

1 MEG (128K x 8-BIT) IOT71 B024 

Integrated Device Technology, Inc. 

FEATURES: 
• 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 deselect 
• Available in 32-pin Plastic DIP and SOJ packages 

FUNCTIONAL BLOCK DIAGRAM 

AD ---11>1 

ADDRESS 
DECODER 

A 16 ------1~ 

1/00-1/07 ---..----r-~ 

WE----l 
OE ------I 
CS1-·---ooool 
CS2------1 

CONTROL 
LOGIC 

DESCRIPTION: 
The IOT71 B024 is a 1,024,S76-bit high-speed Static RAM 

organized as 128K x 8. It is fabricated using lOT'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 IOT71 B024 has an output enable pin which operates 
as fast as 8ns, with address access times as fast as 1Sns 
available. All bidirectional inputs and outputs of the IOT71 B024 
are TTL-compatible and operation is from a single SV supply. 
Fully static asynchronous circuitry is used; no clocks or 
refresh are required for operation. 

The IOT71 B024 is packaged ina 32-pin 400 mil Plastic DIP 
and 32-pin 400 mil Plastic SOJ. 

1,024,576-81T 
MEMORY ARRAY 

1/0 CONTROL 

L..-____ --' 
2991 drw 01 

The lOT logo IS a registered trademark of Integrated Device Technology. Inc. 

COMMERCIAL TEMPERATURE RANGE 

(01992 Integrated Device Technology, Inc. 8.5 

SEPTEMBER 1992 

DSC·l08812 
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IDTI1B024 
BiCMOS STATIC RAM 1MEG (128K x 8-BIT) 

PIN CONFIGURATION 

NC Vee 
A1S A15 
A14 CS2 
A12 WE 
A7 A13 
As As 
A5 Ag 
A4 A11 
A3 'DE 
A2 A10 
A1 CS1 
Ao 1/07 

1100 I/0s 
1/01 1/05 
1/02 1/04 

GND 1/03 

2991 drw 02 

OIP/SOJ 
TOP VIEW 

TRUTH TABLE(1,2) 

INPUTS I/O FUNCTION 

WE CS1 CS2 OE 

X H X X High-Z Deselected-8tandby (ISB) 

X VHe(3) X X High-Z Deselected-8tandby (ISB1) 

X X L X High-Z Deselected-Standby (ISB) 

X X VLe(3) X High-Z Deselected-8tandby (ISB1) 

H L H H High-Z Outputs Disabled 

H L H L DATAOUT Read Data 

L L H X DATAIN Write Data 

NOTES: 2991 tblOl 

1. H = VIH, L = VIL, X = Don't care. 
2. VLC = O.2V, VHC = Vcc -O.2V. 
3. Other inputs ;::VHC or S.VLC. 

DC ELECTRICAL CHARACTERISTICS 
Vee = 5.0V ± 10% 

COMMERCIAL TEMPERATURE RANGE 

ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Rating Com'l. Unit 

VTERM(2) Terminal Voltage -0.5 to +7.0 V 
with Respect 
toGND 

TA Operating o to +70 °C 
Temperature 

TBIAS Temperature -55 to +125 °C 
Under Bias 

TSTG Storage -55 to +125 °C 
Temperature 

PT Power 1.25 W 
Dissipation 

lOUT DC Output 50 mA 
Current 

NOTES: 2991 tbl02 

1. Stresses greater than those 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 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 + O.SV. 

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

Symbol Parameter(1) Conditions Max. Unit 

CIN Input Capacitance VIN = 3dV 6 pF 

CliO 1/0 Capacitance VOUT = 3dV 7 pF 

NOTE: 2991 tbl03 

1. This parameter is guaranteed by device characterization, but is not prod­
uction tested. 

RECOMMENDED DC OPERATING 
CONDITIONS 
Symbol Parameter Min. Typ. 

Vee Supply Voltage 4.5 5.0 

GND Supply Voltage 0 0 

VIH Input High Voltage 2.2 -

VIL Input Low Voltage -0.5(1) -

Max. Unit 

5.5 V 

0 V 

Vcc+0.5 V 

O.S V 

NOTE: 2991 tbl 04 

1. VIL (min.) = -1.SV for pulse width less than 10ns, once per cycle. 

101718024 

Symbol Parameter Test Condition Min. Max. Unit 

IILlI Input Leakage Current Vee = Max .. VIN = GND to Vee - 5 IJ.A 

IILol Output Leakage Current Vee = Max., CS1 = VIH, CS2 = VIL, VOUT = GND to Vee - 5 IJ.A 

VOL Output Low Voltage IOL = SmA, Vee = Min. - 0.4 V 

YaH Output High Voltage IOH = -4mA. Vee = Min. 2.4 - V 

2991 tbl O~ 
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IDTI1B024 
BiCMOS STATIC RAM 1MEG (128K x 8-BIT) COMMERCIAL TEMPERATURE RANGE 

DC ELECTRICAL CHARACTERISTICS(l) 
(Vee = 5.0V ± 10%, VlC = 0.2V, VHC = Vcc - 0.2V) 

718024S15 718024S17 

Symbol Parameter Com'1. Mil. Com'l. Mil. 

Ice Dynamic Operating Current, CS2 2: VIH and 200 - 195 -
CS1 ::; VIL, Outputs Open, Vee = Max., f = fMAX(2) 

IS8 Standby Power Supply Current (TTL Level) 55 - 50 -
CS1 2: VIH or CS2 ::; VIL, Outputs Open, 
Vee = Max., f = fMAX(2) 

IS81 Full Standby Power Supply Current (CMOS Level) 40 - 40 -
CS1 2: VHe or CS2 ::; VLe Outputs Open, 
Vee = Max., f = 0(2), VIN::; VLC or VIN 2: VHC 

NOTES: 
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, 2, & 3 5V 
29911bl07 

480Q 

DATAoUT .1:O======1=J-:--1"J-50-no 
DATAoUT--~----~ 

255Q 5pF" Zo" 50n t 
2001 drw 04 

1.5V 

Figure 1. AC Test Load 

7 

6 

Ll TM 5 
(Typical, ns) 

4 

3 

2 

2991 drw 03 "Including jig and scope capacit:mco. 

Figure 2. AC Test Load 
(for tClZ, tOLZ, tCHZ, tOHZ, tow, and tWHZ) 

20 40 60 80 100 120140 160180 200 

CAPACITANCE (pF) 2991 drw05 

Figure 3. Lumped Capacitive Load, typical Derating 

8.5 

Unit 

rnA 

rnA 

rnA 

2991 tbl06 
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IDT71B024 
BiCMOS STATIC RAM 1MEG (128K x 8-BIT) COMMERCIAL TEMPERATURE RANGE 

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

718024S15 718024S17 
Symbol Parameter Min. 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 

tCLZ(l) Chip Select to Output in Low-Z 3 - 3 - ns 

tCHZ(l) Chip Deselect to Output in High-Z 0 8 0 8 ns 

tOE Output Enable to Output Valid - 8 - 9 ns 

tOLZ(l) Output Enable to Output in Low-Z 0 - 0 - ns 

tOHZ(l) Output Disable to Output in High-Z 0 7 0 7 ns 

tOH Output Hold from Address Change 4 - 4 - ns 

tPU(l) Chip Select to Power-Up Time 0 - 0 - ns 

tpo(1) Chip Deselect to Power-Down Time - 15 - 17 ns 

Write Cycle 

twc Write 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 Write Recovery Time 0 - 0 - ns 

tDW Data Valid to End-of-Write 8 - 9 - ns 

tDH Data Hold Time 0 - 0 - ns 

toW(l) Output Active from End-of-Write 3 - 3 - ns 

tWHZ(l) Write Enable to Output in High-Z 0 8 0 8 ns 
NOTE. 2931 tbl 08 

1. This parameter guaranteed with the AC load (Figure 2) by device characterization, but is not production tested. 
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1OT71B024 
BiCMOS STATIC RAM 1MEG (128K x 8-BIT) COMMERCIAL TEMPERATURE RANGE 

TIMING WAVEFORM OF READ CYCLE NO. 1(1) 

ADDRESS _______ ~----------------------------t-R-C~~~~~~~~~~~~~~~~~~~~~~~-~~ ____ __ 

~ tAA --------~~ .. I 

tOLZ (5) 

CS2 

DATA OUT 

Vcc 
SUPPLY 

CURRENT 

Icc 

Isb 

tACS(3) ---1---~ 

~-------- t CLZ(5) 

HIGH IMPEDANCE 

TIMING WAVEFORM OF READ CYCLE NO. 2(1,2,4) 

DATA OUT PREVIOUS DATAoUT VALID -------------------' 

NOTES: 
1. WE is HIGH for Read Cycle. 
2. Device is continuously selected, CS1 is LOW, CS2 is HIGH. 

2991 drw 06 

DATAoUT VALID 

3. Address must be valid prior to or coincident with the later of CS1 transition LOW and CS2 transition HIGH; otherwise tAA is the limiting parameter. 
4. OE" is LOW. 
5. Transition is measured ±200mV from steady state. 

8.5 5 



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

TIMING WAVEFORM OF WRITE CYCLE NO.1 (WE CONTROLLED TIMING)(1, 2, 5, 7) 

t we -----------+1 
ADDRESS 

tew 

t WR (3) 

.- t AS -~f------- t WP (7) ------1 ... , 

teHz(6) 

DATAoUT (4) (4) 

~tow .. 

DATAIN ------------------c:f:.-DATA IN VALID 
2991 drw 08 

TIMING WAVEFORM OF WRITE CYCLE NO.2 (CS1 AND CS2 CONTROLLED TIMING)(1, 2, 5) 

twe ----------~ 

ADDRESS 

14---------- tAW ---------.fI>t 

CS2 

t ew ------~~ 

DATAIN 

~ tow .1. tOH~ 

------------------fO~ DATAIN VALID ~}I-----2-99-1-drw-O-9 

NOTES: 
1. WE must be HIGH, CS1 must be HIGH, or CS2 must be LOW during all address transitions. 
2. A write occurs during the overlap of a LOW CS1, HIGH CS2, and a LOW WE. 
3. twR is measured from the earlier of either CS1 or WE going HIGH or CS2 going LOW to the end of the write cycle. 
4. During this period 1/0 pins are in the output state, and input signals must not be applied. 
5. If the CS1 LOW transition or the CS2 HIGH transition occurs simultaneously with or after the WE LOW transition, the outputs remain in ahigh-impedance 

state. CS1 and CS2 must both be active during the tew write period. 
6. Transition is measured ±200mV from steady state. 
7. OE is continuously HIGH. During a WE controlled write cycle with OE LOW, twp must be greater than or equal to twHZ + tDW to allow the 1/0 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. 

8.5 6 



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

ORDERING INFORMATION 
lOT 71B024 

Device 
Type 

S xx 
Power Speed 

X 

Package 

x 
Process! . 

Temperature 
Range 

.... 1 ----II Blank 

COMMERCIAL TEMPERATURE RANGE 

""----------t P 400-mil Plastic DIP (P32-3) 
Y 400-mil SOJ (S032-3) 

1175 Commerc!al OnlY} Speed in Nanoseconds 
Commercial Only . 

2991 drw 10 
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.~~ BiCMOS STATIC RAM ADVANCE 

1 MEG (128K x 8-BIT) INFORMATION 
IDT71B124 

REVOLUTIONARY PINOUT 
Integrated Device Technology, Inc. 

FEATURES: 
• 128K X 8 advanced high-speed BiCMOS static RAM 
• JEOEC revolutionary pinout (center power/GNO) for 

reduced noise 
• Equal access and cycle times 

- Commercial: 10/12/15ns 
• One Chip Select plus one Output Enable pin 
• Bidirectional inputs and outputs directly TTL-compatible 
• Low power consumption via chip deselect 
• Available in JEOEC 32-pin Plastic DIP and SOJ packages 

FUNCTIONAL BLOCK DIAGRAM 

Ao -----I~ 

A16--..... ~ 

ADDRESS 
DECODER 

DESCRIPTION: 
The IOT71 B124 is a 1 ,024,576-bit high-speed Static RAM 

organized as 128Kx8. It is fabricated using lOT'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 JEOEC center pin power/GNO pinout 
reduces noise generation and improves high speed system 
performance. 

The IOT71 B124 has an output enable pin which operates 
as fast as 5ns, with address access times as fast as 10ns 
available. All bidirectional inputs and outputs of the 
IDT71 BR024 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 IOT71 B124 is packaged in 32-pin 400 mil Plastic DIP 
and 32-pin 400 mil Plastic SOJ packages. 

1,024,576-8IT 
MEMORY ARRAY 

1/00 - 1/07 _ ........ ___ --'---1 >----..1 1/0 CONTROL 

WE------1 
OE------1 
CS------1 

The IDT Logo is a registered trademark of Integrated Oevice Technology, Inc. 

COMMER~ALTEMPERATURERANGE 

«11992 Integrated Device Technology, Inc. 

CONTROL 
LOGIC 

8.6 
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1OT71B124 
BiCMOS STATlC RAM 1MEG (128K x 8-BIT) REVOLUTIONARY PINOUT COMMERCIAL TEMPERATURE RANGE 

PIN CONFIGURATION ABSOLUTE MAXIMUM RATINGS{1} 

Ao A16 
A1 A1S 
A2 A14 
A3 A13 
CS OE 

1/00 1/07 
1/01 1106 
Vee GND 

GND Vee 
1/02 1/05 
1/03 1/04 
WE A12 
A4 A11 
As AlO 
A6 Ag 

A7 As 

2949 drw 02 
OIP/SOJ 

TOP VIEW 

TRUTH T ABLE{1 ,2} 

CS OE WE 1/0 Function 

L L H DATAoUT Read Data 

L X L DATAIN Write Data 

L H H Hiqh-Z Outputs Disabled 

H X X Hiqh-Z Deselected - Standby (Iss) 

VHC(3) X X High-Z Deselected - Standby (ISS1) 
NOTES: 2949 tbl 01 
1. H = VIH, L = VIL, X = Don't care. 
2. VLC = 0.2V, VHC = Vcc -0.2V. 
3. Other inputs ;o:VHC or 5.VLC. 

DC ELECTRICAL CHARACTERISTICS 
VCC = 5.0V + 10% -

Symbol Rating Com'l. Unit 

VTERM(2) Terminal Voltage with -0.5 to +7.0 V 
Respect to GND 

TA Operating Temperature o to +70 °C 

TBIAS Temperature Under Bias -55 to +125 °C 

TSTG Storage Temperature -55 to +125 °C 

PT Power Dissipation 1.0 W 

lOUT DC Output Current 50 rnA 

NOTES: 2949 tbl 02 
1. Stresses greater than those 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 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. 

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

Symbol Parameter(l) Conditions Max. Unit 

CIN Input Capacitance VIN = 3dV 8 pF 

CliO 1/0 Capacitance VOUT = 3dV 8 pF 

NOTE: 2949 tbl 03 
1. This parameter is guaranteed by device characterization, but not prod­

uction tested. 

RECOMMENDED DC OPERATING 
CONDITIONS 

Symbol Parameter Min. Typ. 

Vee Supply Voltage 4.5 5.0 

GND Supply Voltage 0 0 

VIH Input High Voltage 2.2 -
VIL Input Low Voltage -0.5(1) -

Max. Unit 

5.5 V 

0 V 

Vcc+0.5 V 

0.8 V 

NOTE: 2949 tbl 04 
1. VIL (min.) = -1.5V for pulse width less than 10ns, once per cycle. 

101718124 

Symbol Parameter Test Condition Min. Max. Unit 

IILlI Input Leakage Current Vee = Max., VIN = GND to Vee - 5 J.lA 
IILol Output Leakage Current Vee = Max .. CS = VIH, VOUT = GND to Vee - 5 J.lA 
VOL Output Low Voltage IOL = 8mA, Vee = Min. - 0.4 V 

VOH Output High Voltage IOH = -4mA, Vee = Min. 2.4 - V 

2949 tbl 05 

8.6 2 



IDTI1B124 
BiCMOS STATIC RAM 1MEG (128K x 8-BIT) REVOLUTIONARY PINOUT COMMERCIAL TEMPERATURE RANGE 

DC ELECTRICAL CHARACTERISTICS(l) 
(Vce = 5.0V ± 10%, VlC = 0.2V, VHC = Vcc - 0.2V) 

718124510 718124512 718124515 

Symbol Parameter Com'l. Mil. Com'l. Mil. Com'l. Mil. 

Icc Dynamic Operating Current, 175 - 165 - 155 -
CS :::; VIL, Outputs Open, Vcc = Max., f = fMAX(2) 

158 Standby Power Supply Current (TTL Level) 35 - 30 - 30 -
CS ~ VIH, Outputs Open, 
Vcc = Max., f = fMAX(2) 

1581 Full Standby Power Supply Current (CMOS Level) 12 - 12 - 12 -
CS ~ VHC, Outputs Open, 
Vcc = Max., f = 0(2), VIN :::; VLC or VIN ~ VHC 

NOTES: 
I.AII values are maximum guaranteed values. 
2.fMAX; l/lRC (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 

2949 tbl 07 5V 

480n 

DATAoUT .!U:==zo===5=0=n==1)-~ -"tI-50-n 
0 DATAoUT--~----~ 

255n 5pF" 

1.5V 2949 drw 04 

Figure 1. AC Test Load 

llTAA 
(Typical, ns) 5 

2949 drw03 
"Including jig and scope capacitance. 

Figure 2. AC Test Load 
(for tClZ, tOlZ, tCHZ, tOHZ, tow, and tWHZ) 

20 40 60 80 100 120 140 160 180. 200 

CAPACITANCE (pF) 
2949 drw 05 

Figure 3. Lumped Capacitive Load, typical Derating 

8.6 

Unit 

mA 

mA 

mA 

2949 tbl 06 
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IDT71B124 
BiCMOS STATIC RAM 1MEG (128K x 8-BIT) REVOLUTIONARY PINOUT COMMERCIAL TEMPERATURE RANGE 

AC ELECTRICAL CHARACTERISTICS (Vce = S.OV ± 10%) 

718124510 718124512 718124515 
Symbol Parameter Min. Max. Min. Max. Min. Max. Unit 

Read Cycle 

tRG Read Cycle Time 10 - 12 - 15 - ns 

tAA Address Access Time - 10 - 12 - 15 ns 

tAGS Chip Select Access Time - 10 - 12 - 15 ns 

tGLZ(1) Chip Select to Output in Low-Z 2 - 3 - 3 - ns 

tGHZ(1) 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(1) Output Enable to Output in Low-Z 0 - 0 - 0 - ns 

tOHZ(1) Output Disable to Output in High-Z 0 5 0 6 0 7 ns 

tOH Output Hold from Address Change 3 - 3 - 3 - ns 

tPu(1) Chip Select to Power Up Time 0 - 0 - 0 - ns 

tPO(1) Chip Deselect to Power Down Time - 10 - 12 - 15 ns 

Write Cycle 

twc 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 - no. 

twp Write Pulse Width 8 - 9 - 10 - ns 

tWR Write Recovery Time 0 - 0 - 0 - ns 

tow Data Valid to End of Write 6 - 7 - 8 - ns 

tDH Data Hold Time 0 - 0 - 0 - ns 

tow(1) Output Active from End of Write 3 - 3 - 3 - ns 

tWHZ(1) Write Enable to Output in High-Z a 5 a 6 a 7 ns 

NOTE: 2949 tbl 08 

1. This parameter guaranteed with the AC load (Figure 2) by device characterization, but is not production tested. 
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IDT11B124 
BiCMOS STATIC RAM 1MEG (128K x 8-BIT) REVOLUTIONARY PINOUT COMMERCIAL TEMPERATURE RANGE 

tOLZ (5) ~ __ ~ 

I"'~I-------- tACS (3) _-+-__ "'1 tCl2 (5) ___ __ 
~-- tOHZ(5) 

DATAoUT 
HIGH IMPEDANCE 

______________ tP __ Ujt VCC SUPPLY Icc 
CURRENT ISB 

tPD ~ _________ _ 

2949 drw 06 

TIMING WAVEFORM OF READ CYCLE NO. 2(1,2,4) 

ADDRESS -----l IRe ~_ 
----- ~i"'Ilt-.:'=-=--=--=--=--=--tOH-_-_tA __ A _. ~~I ' l= tOH ----:i r-

________________ ~ DATAouTVALID -JI'-DATAoUT 

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 CS transition LOW; otherwise tM is the limiting parameter. 
4. OE is LOW. 
5. Transition is measured ±200mV from steady state. 
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10171B124 
BiCMOS STATIC RAM 1MEG (128K x 8-Bln REVOLUTIONARY PINOUT COMMERCIAL TEMPERATURE RANGE 

TIMING WAVEFORM OF WRITE CYCLE NO_ 1 (WE CONTROLLED TIMING)(1, 2, 3,5) 
twc 

ADDRESS )K )( 
'II tAw .. 

/'(//// 
-tAs twp(3) tWR --

~~ j'fE 

DATAoUT 

-tWHZ(6)~ ~tOW(6)~~ 
....... tCHZ(6) ~ 

(4) "' HIGH IMPEDANCE 
(4) ) ./ ~ -

tDW 
tDH 

DATAIN DATAINVALID "' r / 
2949 drw 09 

TIMING WAVEFORM OF WRITE CYCLE NO.2 (CS CONTROLLED TIMING)(1, 2, 5) 

~------------------------------------ twc 

ADDRESS 

tAW 

tcw 

DATAIN 

t::==tDW­

------------------1I.L 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 CS and a LOW WE. 
3. OE is 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. 

4. During this period, I/O 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. 

ORDERING INFORMATION 

IDT 71B124 S xx X X 

Device Power Speed Package Process/ 
Type 

I 

Temperature 
Range 

I 

'---------tl ;Iank 

10 

~------------t12 
15 

8.6 

Commercial (O°C to +70°C) 

400-mil Plastic DIP (P32-3) 
400-mil SOJ (S032-3) 

} Speed in nanoseconds 

2949 drw 11 
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3.3V SRAM PRODUCTS 





3.3V SRAM PRODUCTS 

lOT has recently introduced the first true fast 3.3V SRAM in 
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, lOT's 
3.3V SRAMs exhibit excellent parametric characteristics both 
in speed and power consumption, as well as full compliance 
with the JEDEC LVTTL standard. 

lOT 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 1 M (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 POI'.'oer Commercial J Military 

3.3V RAMS 32Kx8 3.3V 3.3V CMOS 713256 SL 20,25,30 I N/A 
128Kx8 3.3V 3.3VCMOS 713024 SL 20,25 I N/A 

9.0 
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t;J VERY LOW POWER PRELIMINARY 

3.3V CMOS FAST SRAM INFORMATION 
I DT713256SL 

256K (32K X 8-BIT) 
Integrated Device Technology, Inc. 

FEATURES 
• Ideal for 16/32-bit notebook/sub-notebook cache at 20,25, 

and 33M Hz, 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, with minimum space 
and minimum power: 
- 32K x 8 

• Produced with advanced high-performance CMOS 
technology 

• Input and output are TTL-compatible 
• Single 3.3V(±0.3V) power supply 

DESCRIPTION 
The IOT713256SL is a 262, 144-bit high-speed static RAM 

organized as 32K x 8. It is fabricated using lOT's high­
performance, high-reliability CMOS technology. 

The IOT713256SL has outstanding low power characteris­
tics, as well as fast speeds. 

FUNCTIONAL BLOCK DIAGRAM 

Ao 

• • • • 
A14 

1/00 • • • • 1/07 

CS 
OE 

WE 

CONTROL 
CIRCUIT 

ADDRESS 
DECODER 

INPUT 
DATA 

CIRCUIT 

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

COMMERCIAL TEMPERATURE RANGES 

©1992 Integrated Device Technology, Inc. 

• • • • 

9.1 

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 IOT713256S 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 will remain in standby as long as 
CS remains HIGH. Furthermore, under full standby mode (CS 
at CMOS level, f=O), power consumption is guaranteed to 
always be less than 1.65mW and typically will be much 
smaller. 

This SRAM also offers battery-backup data retention at as 
little as 2 volts. Under this condition, power consumption is 
guaranteed not to exceed 1.0mW and typically will bo much 
smaller. 

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 
equipment. 

262,144 BIT 
MEMORY ARRAY 

• • • • • • • 
1/0 CONTROL 

3012 drw 01 

SEPTEMBER 1992 
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IDT713256SL 3.3V CMOS STATIC RAM 256K (32K x S-Bin 

PIN CONFIGURATIONS 

A14 Vee 
A12 WE 
A7 A13 
A6 AB 
A5 Ag 
A4 All 
A3 DE 
A2 AlO 
Al CS 
Ao 1/07 

liDo 1/06 
1/01 1/05 
1/02 1/04 

GND 1/03 

3012 drw 02 

SOJ 
TOP VIEW 

PIN DESCRIPTIONS 

Name Description 

Ao-A14 Addresses 

1/00-1/07 Data Input/Output 

CS Chip Select 

WE Write Enable 

OE Output Enable 

GND Ground 

Vee Power 
3012 tbl 01 

TRUTH TABLE(1) 

WE CS OE 1/0 Function 

X H X High-Z Standby (IS8) 

X VHe X High-Z Standby (lS81) 

H L H High-Z Output Disable 

H L L DOUT Read 

L L X DIN Write 
NOTE: 3012 tbl 02 

1. H = VIH, L = VIL, X = Don't Care 

9.1 

COMMERCIAL TEMPERATURE RANGE 

ABSOLUTE MAXIMUM RATINGS(1) 

Symbol Rating Com'l. Unit 

VTERM(2) Terminal Voltage with -0.5 to +4.6 V 
Respect to GND 

VTERM(3) Terminal Voltage with -0.5 to VCC+0.5 V 
Respect to GND 

TA Operating Temperature o to +70 °C 

TSIAS Temperature Under 8ias -55 to +125 °C 

TSTG Storage Temperature -55 to + 125 °C 

PT Power Dissipation 1.0 W 

lOUT DC Output Current 50 rnA 

NOTES: 3012 tbl 03 

1. Stresses greater than those 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 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. Vcc terminals only 
3. Input, Output, and I/O terminals; 4.6V maximum 

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

Symbol Parameter(l ) Conditions 

CIN Input Capacitance VIN = 3dV 

COUT Output Capacitance VOUT = 3dV 

Max. Unit 

5 pF 

7 pF 
NOTE: 3012 tbl 04 

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

RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 

Temperature 

3012tbl05 

RECOMMENDED DC OPERATING 
CONDITIONS 

Symbol Parameter Min. Typ. 

Vcc Supply Voltage 3.0 3.3 

GND Supply Voltage 0 0 

VIH Input High Voltage 2.0 -
VIL Input Low Voltage -0.5(1) -

Max. Unit 

3.6 V 

0 V 

VCc+0.3 V 

0.8 V 

NOTE: 3012 tbl 06 

1. VIL (min.) = -1.0V for pulse width less than 5ns, once per cycle. 

2 



lon13256SL 3.3V CMOS STATIC RAM 256K (32K x S-BIT) COMMERCIAL TEMPERATURE RANGE 

DC ELECTRICAL CHARACTERISTICS(1, 2) 

(Vee = 3.3V + O.3V, VLC = O.2V, VHe = Vee - O.2V) -

Symbol Parameter 

lee Dynamic Operating Current CS :::; VIL, Outputs 
Open, Vee = Max., f = fMAX{2} 

ISB Standby Power Supply Current (TTL Level) 
CS = VIH. Vee = Max., Outputs Open, f = fMAX{2} 

ISB1 Full Standby Power Supply Current (CMOS Level) 
CS;:: VHe, Vee = Max., f = 0 

NOTES: 
1. All values are maximum guaranteed values. 

713256SL20 
Power Com'J. 

SL 95 

SL 3 

SL 0.5 

2. fMAX = 1 lIRe, 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 

320.0. 

713256SL25 713256SL30 
Com'J. Com'J. 

90 85 

3 3 

0.5 0.5 

3.3V 

DATAoUT--~----~ DATAoUT--~----~ 

350.0. 30pF* 

3012 drw03 

Figure 1. AC Test Load 

"Includes scope and jig capacitances 

DC ELECTRICAL CHARACTERISTICS 
Vee = 3.3V± O.3V 

Symbol Parameter Test Condition 

Ilul Input Leakage Current Vee = Max .• VIN = GND to Vee 

IILOI Output LeakaQ9 Current Vee = Max. CS = VIH, VOUT = GND to Vee 

VOL Output Low Voltage IOL = 8mA, Vee = Min. 

VOH Output Hiah Voltaae IOH = -4mA Vee = Min. 

9.1 

350.0. 5pF* 

3012 drw 04 

Figure 2. AC Test Load 
(for tClZ, tOlZ, tCIlZ, tOHZ, tow, tWHZ) 

IDT713256SL 

Min. Typ. Max. 

- - 2 

- - 2 

- - 0.4 

2.4 - -

Unit 

mA 

mA 

mA 

3012 tbl 07 

Unit 

IJA 
uA 
V 

V 
3012 tbl 09 
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1DT713256SL 3.3V CMOS STATIC RAM 256K (32K x S-BIT) COMMERCIAL TEMPERATURE RANGE 

DATA RETENTION CHARACTERISTICS OVER ALL TEMPERATURE RANGES 
VLC = O.2V, VHC = Vcc - O.2V 

Symbol Parameter 

VOR VCC for Data Retention 

ICCOR Data Retention CUrrent 

tCDR Chip Deselect to Data Retention Time 
tR(3) Operation Recovery Time 

NOTES: 
1. TA = +25°C. 
2. tRC = Read Cycle Time. 
3. This parameter is guaranteed, but is not production tested. 

LOW Vee DATA RETENTION WAVEFORM 

Test Condition 

-

CS ~ VHC 

DATA 
RETENTION 

MODE 

VDR~2V 

VOR 

9.1 

Typ.(1) 
Vcc@ 

Min. 2.0v 

2.0 -
- -
0 -

tRC(2) -

3012 drw 05 

Max. 
Vcc@ 

2.0V Unit 

- V 

300 IlA 

- ns 

- ns 

3012tbll0 
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IDT713256SL 3.3V CMOS STATIC RAM 256K (32K x S-BIT) COMMERCIAL TEMPERATURE RANGE 

AC ELECTRICAL CHARACTERISTICS (Vcc = 3.3V ± O.3V, ALL TEMPERATURE RANGES) 

713256SL20 713256SL25 713256SL30 

Symbol Parameter Min. Max. Min. Max. Min. 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 

tClZ Chip Select to Output in Low-Z(1) 5 - 5 - 5 - ns 

tOE Output Enable to Output Valid - 8 - 10 - 13 ns 

tOLZ Output Enable to Output in LoW-Z(1) 3 - 3 - 3 - ns 

tCHZ Chip Select to Output in High-Z(1) 0 10 0 11 0 13 ns 

to HZ Output Disable to Output in High-Z(1) 2 8 2 10 2 13 ns 

tOH Output Hold from Address Change 5 - 5 - 5 - ns 

Write Cycle 

twc 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 - 0 - ns 

tWHZ Write Enable to Output in High-Z(1) 1 10 1 11 1 13 ns 

tow Data to Write Time Overl~ 8 - 10 - 13 - ns 

tOH1 Data Hold from Write Time (WE) 0 - 0 - 0 - ns 

tDH2 Data Hold from Write Time (CS) 0 - 0 - 0 - ns 

tow Output Active from End-of-Write(1) 5 - 5 - 5 - ns 

NOTE: 3012tblll 

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 a-BIT) COMMERCIAL TEMPERATURE RANGE 

TIMING WAVEFORM OF READ CYCLE NO. 1(1) 

ADDRESS { 

- tRC 

tAA ~I 

OE 

tOE 

tOll (5) 

CS 

tACS 

tCll (5) 

DATAoUT 

3012 drw 06 

TIMING WAVEFORM OF READ CYCLE NO. 2(1,2,4) 

q
~ ............................................. ---tRC ......................... --------..... --..... t 

ADDRESS· __ -----' _ 

,...~f--..... --..... --- tAA ----..... --..... --......... ~I tOH 
~ ..... --..... - .......... tOH ---..... --..... --~ 

DATAoUT PREVIOUS DATA VALID DATA VALID 

3012 drw 07 

TIMING WAVEFORM OF READ CYCLE NO. 3(1,3,4) 

L tACS~~ 1:== tCll(5) ---~. ~ (tCHZ{SI3-
DATA VALID DATAoUT 

3012 drw 08 

NOTES: 
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. 
4. OE = VIL. 
5. Transition is measured ±200mV from steady state. 

9.1 6 



1DT713256SL 3.3V CMOS STATIC RAM 256K (32K x a-BIT) COMMERCIAL TEMPERATURE RANGE 

TIMING WAVEFORM OF WRITE CYCLE NO.1 (WE CONTROLLED TIMING){l, 2,3,5,7) .. 

twe 

ADDRESS 
,~ 

J~ 
,~ 

Ir'\. 
f4-- toHZ (6) _ 

, I( 

\ J 
tAW , ~ 

\ -' 
...-tAS twp (7) tWR --+-, ~ 

\ J 
-tWHZ (6) 

tow _I 

DATAoUT ~ (4) (4) )~ /I 1\ 
tow t OH I 

l ... _I 

DATAIN ~ ~ DATA VALID 
1\ ./I 3012 drw 09 

TIMING WAVEFORM OF WRITE CYCLE NO.2 (CS CONTROLLED TIMING){l, 2, 3, 5) 

twe 

ADDRESS 
,~ ,~ 

-'\ /\ 
tAW 

1 ]"-
_tAS tew (7) tWR .... 

DATAIN 
___________________________________ ~~-t-o-W------.-I.----t-O-H-2-~~ __________ __ L DATA VALID ----.A-

3012 drw 10 

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. twR is measured from the earlier of CS or WE going HIGH to the end of the write cycle. 
4. During this period, 1/0 pins are in the output state so that the 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. 
7. If OE is LOW during a WE controlled write cycle, the write pulse width must be the larger of twp or (twHZ + tow) to allow the 1/0 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 can 
be as short as the spectified twP. 

9.1 7 



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

ORDERING INFORMATION 

IDT713256 xx xx x x 
Power Speed Package Process/ 

Temperature 
Range 

'------II Blank 

~--------------~ y 

20 } ~----------------------~ 25 
30 

~----------------------------~ SL 

9.1 

COMMERCIAL TEMPERATURE RANGE 

Commercial (O°C to +70°C) 

300 mil SOJ (S028-5) 

Speed in nanoseconds 

SL Low Power 
3012 drw 11 

8 



G VERY LOW POWER ADVANCE 
. INFORMATION 

3.3V CMOS FAST SRAM IDT713024SL 

Integrated Device Technology, Inc. 
1 MEG (128K x 8-BIT) 

FEATURES: 
• 128K X 8 advanced high-speed CMOS Static RAM 
• Equal access and cycle times 

- Commercial: 20/25ns 
• True 3.3V design, not are-characterized 5V device 
• Ideal t'or 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 (±0.3V) powersupply, resulting in 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. It is fabricated using IDT's high-

FUNCTIONAL BLOCK DIAGRAM 

Ao --~~ 

A16 --~~ 

ADDRESS 
DECODER 

1/00 - 1/07 -_._----+---I 

WE-----l 
OE----l 
CS1-----l 
CS2----l 

CONTROL 
LOGIC 

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

COMMER~ALTEMPERATURERANGE 

<il1992 Integrated Device Technology, Inc. 9.2 

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 I DT713024SL 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. All bidirectional 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 volts. 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. 

1,024,576-8IT 
MEMORY ARRAY 

1/0 CONTROL 

3015 drw 01 

SEPTEMBER 1992 

DSC·11071· 
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IDT713024SL 
3.3V CMOS STATIC RAM 1MEG (128K x 8-BIT) COMMERCIAL TEMPERATURE RANGE 

PIN CONFIGURATION 

NC Vee 
A16 A15 
A14 CS2 
A12 WE 
A7 A13 
A6 As 
A5 A9 
A4 A11 
A3 OE 
A2 A10 
A1 CS1 
Ao 1/07 

1/00 1/06 
1/01 1/05 
1/02 1/04 

GND 1/03 

3015 drw 02 

DIP/SOJ 
TOP VIEW 

TRUTH T ABLE(1 ,2) 

INPUTS 

m CS1 CS2 OE 1/0 FUNCTION 

X H X X High-Z Deselected-Standby (Iss) 

X VHd3) X X High-Z Deselected-Standby (lss1) 

X X L X High-Z Deselected-Standby (Iss) 

X X VLd3 X High-Z Deselected-Standby (lss1) 

H L H H High-Z Outputs Disabled 

H L H L DATAOUT Read Data 

L L H X DATAIN Write Data 

NOTES: 3015 tbl 01 

1. H = VIH, L = VIL, X = Don't care. 
2. VLC = O.2V, VHC = Vcc -O.2V. 
3. Other inputs ;::VHC or ~VLC. 

9.2 2 
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SPECIALTY SRAM PRODUCTS 

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

The lOT 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 
~ost ~ritical data paths of high-performance systems. 8y 
Including a comparator on-board, the cache tag saves in both 
part count and propagation delays. A 4K x 4 device in CMOS 
technology is available at 10ns, while the industry-leading 
SiCMOS 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 lOT 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 lOT has yielded two 
components with very tight interfaces to specific processors. 
The IOT71589SA was introduced as the first 486-specific 
cache in the market, and it has been followed by its 8iCMOS 
counterpart-the IOT71 8589. 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
t!nctive f~atures 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 IOT718229 8iCMOS 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. The innovative architecture found in 
this component i~ representative of the creative ideas imple­
mented by lOT Into SRAMs to solve difficult cache timing 

Part Speeds 

Size Org. Features Process Number POY.er Commercial Military 

Specialty 4Kx4 Tag CMOS 6178 S 10,12,15,20,25 15,20,25 

8Kx8 Tag BiCMOS 71B74 S 8,10,12,15 N/A 

32Kx8 Notebook CMOS 71256 SUL 25,35 NA 

32Kx9 Burst CMOS 71589 S 20,25,35 N/A 
32Kx9 Burst BiCMOS 71B589 S 10,12,14 N/A 

16K x 9 x 2 Bicameral BiCMOS 71B229 S 12,16,22 N/A 

10.0 
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G CMOS STATIC RAM IDT6178S 

16K (4K x 4-BIT) 
CACHE-TAG RAM 

Integrated Device Technology, Inc. 

FEATURES: 
• High-speed Address to MATCH Valid time 

- Military: 12/15/20/25ns 
- Commercial: 1 0/12/15/20/25ns (max.) 

• High-speed Address Access time 
- Military: 12/15/20/25ns 
- Commercial: 1 0/12/15/20/25ns (max.) 

• Low-power consumption 
-IOT6178S 

Active: 300mW (typ.) 
• Produced with advanced CMOS high-performance 

technology 
• Input and output TTL-compatible 
• Standard 22-pin Plastic or Ceramic OIP, 24-pin SOJ 
• Military product 100% compliant to MIL-STO-883, 

Class B 

FUNCTIONAL BLOCK DIAGRAM 
Ao 

Al1 

1/00 -1/03 

WE ---+---.t 

OE---+-~ 

ADDRESS 
DECODE 

CONTROL 

DESCRIPTION: 
The IOT6178 is a high-speed cache address comparator 

sub-system consisting of a 16,384-bit static RAM organized 
as 4K x 4. Cycle Time and Address to MATCH Valid are equal. 
The IOT6178 features an onboard 4-bit comparator that 
compares RAM contents and current input data. The result is 
an active high on the MATCH pin. The MATCH pins of several 
IOT6178's can be nanded together to provide enabling or 
acknowledging signals to the data cache or processor. 

The IOT6178 is fabricated using lOT's high-performance, 
high-reliability technology - CMOS. Address to MATCH and 
Oata to MATCH times are as fast as 10ns. 

All inputs and outputs of the IOT6178 are TTL-compatible 
and the device operates from a single 5V supply. 

The IOT6178 is packaged in either a 22-pin, 300-mil Plastic 
orCeramic OIP package or 24-pin SOJ. Military grade product 
is manufactured in compliance with latest revision of MIL­
STO-883, Class B, making it ideally suited to military 
temperature applications demanding the highest level of 
performance and reliability. 

• • • 

CLEAR 
MEMORY 
ARRAY 

16,384-BIT 
MEMORY 
ARRAY 

Vee 

GND 

CLR ----r-~----------.J 

COMPARATOR 

MATCH 
2953 drw 01 

The lOT logo IS a registered trademark of Integrated Device Technology, Inc. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES SEPTEMBER 1992 

©1992 Integrated Device Technology, Inc. 10.1 DSC-l05912 



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

PIN CONFIGURATIONS 
Ao Vee 
A1 An 

A2 A10 

A3 A9 

A4 As 
As CLR 

A6 V03 

A7 V02 

OE 1/01 

WE 1/00 
GND MATCH ----..------'-

DIP 
TOP VIEW 

PIN NAMES 

Ao - An Address WE 

liDo - V03 Data InpuVOutput DE 

MATCH Match CLR 

Vec Power GND 

TRUTH TABLES(1) 
WE OE CLR MATCH 

H H H Valid(2) 

L X H Invalid 

H L H Invalid 

X X L Invalid 
NOTE: 
1. H = VIH, L = VIL, X = Don't care. 
2. Valid Match = VOH, Valid Non-Match = VOL. 

+5V 

240n 

MATCH OUT - ...... --.. 

128n 30pF* 

2953 Orw 04 

2953 drw 02 

Write Enable 

Output Enable 

Clear 

Ground 

2953tbiOl 

Mode 

Match Cycle 

Write Cycle 

Read Cycle 

Clear Cycle 
2953 tbl 02 

DATAoUT 

255n 

MILITARY AND COMMERCIAL TEMPERATURE RANGE 

Ao 
A1 

A2 

A3 
A4 
As 

NC 

A6 
A7 

OE 

WE 

GND 

SOJ 

TOP VIEW 

AC TEST CONDITIONS 
Input Pulse Levels 

Input Rise/Fall Times 

Input Timing Reference Levels 

Output Reference Levels 

AC Test Load 

AC Test Load for Match Cycle 

Vee 
A11 

A10 

A9 
As 

NC 
CLR 

1/03 
1/02 

V01 
1/00 

MATCH 
2953 drw 03 

GND to 3.0V 

5ns 

1.5V 

1.5V 

See Figures 2 and 3 

See Figure 1 

2953 tbl 03 

CAPACITANCE (TA = 25°C, f = 1 MHz) 
Symbol Parameter Condition Max Units 

CIN Input Capacitance VIN = OV 8 pF 

COUT Output Capacitance VOUT = OV 8 pF 

NOTE: 2953 tbl 02 

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

+5V +5V 

480n 480n 

DATA OUT 

30pF* 255n 5pF* 

2953 Drw05 2953 Drw 06 

Figure 1. AC Test Load for 

MATCH 

Figure 2. AC Test Load Figure 3. AC Test Load 

(for tOLZ, tOHZ, tWHZ, tow) 

* Including scope and jig. 

10.1 2 



IOT6178S CMOS STATIC RAM 16K (4K x 4-81T) CACHE-TAG RAM MILITARY AND COMMERCIAL TEMPERATURE RANGE 

ABSOLUTE MAXIMUM RATINGS(l) 

Symbol Rating Value Unit 

VTERM Terminal Voltage with respect -0.5 to +7.0 V 
toGND 

TA Operating Temperature -55 to +125 "C 

TSIAS Temperature Under Bias -65 to + 135 °C 

TSTG Storage Temperature -65 to +150 °C 

PT Power Dissipation 1.0 W 

RECOMMENDED DC 
OPERATING CONDITIONS 

Symbol Parameter Min. 

Vee Supply Voltage 4.5 

GND Supply Voltage 0 

VIH Input High Voltage 2.2(2) 

VIL Input Low Voltage -0.5(1) 

NOTES: 

Typ. Max. Unit 

5.0 5.5 V 

0 0 V 

- 6.0 V 

- O.S V 

2953 tbl 05 
louT DC Output Current 50 mA 1. VIL = -3.0V for pulse width less than 20ns, once per cycle. 

NOTE: 2953 tbl 04 2. VIH = 2.SV for clear pin. 

1. Stresses greater than those listed under ABSOLUTE MAXI MUM 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 specification is not 
implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliabilty. 

RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 

Grade Ambient Temperature GND Vee 

Commercial O°C to +70°C OV 5.0V±10% 

Military -55°C to + 125°C OV 5.0V ± 10% 

2953 tbl 06 

DC ELECTRICAL CHARACTERISTICS (Vee = 5 OV + 10% All Temperature Ranges) -

6178S 

Symbol Parameter Test Condition Min. Max. Unit 

Ilul Input Leakage Current Vcc = S.5V, VIN = OV to VCC - 10 /lA 

IILOI Output Leakage Current OE = VIH, VOUT = OV to Vcc - 10 jlA 

VOL Output Low Voltage IOL = SmA (IIOo - 1/03) - 0.4 V 

10L = 1 OmA (1/00 - 1103) - 0.5 V 

IOL = 16mA (Match) - 0.4 V 

IOL = 20mA (Match) - 0.5 V 

VOH Output High Voltage IOH = -4mA (1100 -1/03) 2.4 - V 

IOH = -SmA (Match) 2.4 - V 

2953 tbl 07 

DC ELECTRICAL CHARACTERISTICS (Vee = 5.0V ± 10%, All Temperature Ranges) 

6178S10 6178S12(1) 6178S15(1) 6178S20/25 
Symbol Parameter Max. Max. Max. Max. Unit 

leel Operating Power Supply Current COM'L. 90 90 90 90 mA 
Outputs Open, Vee = Max., f = 0(2) MIL. - 110 110 110 mA 

lee2 Dynamic Operating Current COM'L. 1S0 160 140 140 mA 

Outputs Open, Vee = Max., f = fMAX(2) MIL. - 1S0 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. 

10.1 3 



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

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 1/0 pins is compared with the data stored at the 
specified address. The totem-pole match output is HIGH 
when there 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 isLOWand CLR is HIGH. OE may be either HIGH or LOW, 
since it is 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 lias of 
the RAM. 

MILITARY AND COMMERCIAL TEMPERATURE RANGE 

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 lias 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 II 
as will be 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) 

6178S10(1) 6178S12 6178S15 6178S20 6178S25 

Symbol ' Parameter Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Unit 

Match Cycle 

tADM Address to Match Valid - 10 - 12 - 15 - 20 - 25 ns 

to AM Data Input to Match Valid - 8 - 11 - 13 - 15 - 15 ns 

tMHO Match Valid Hold from OE 0 - 0 - 0 - 0 - 0 - ns 

tOEM OE HIGH to Match Valid - 10 - 12 - 15 - 20 - 20 ns 

tMHW Match Valid Hold from WE 0 - 0 - 0 - 0 - 0 - ns 

tWEM WE HIGH to Match Valid - 10 - 12 - 15 - 20 - 20 ns 

tMHCLR Match Valid Hold from CI'R 0 - 0 - 0 - 0 - 0 - ns 

tMHA Match Valid Hold from Address 3 - 3 - 3 - 3 - 3 - ns 

tMHO Match Valid Hold from Data 3 - 3 - 3 - 3 - 3 - ns 

NOTE: 2953 tbl 09 

1. O°C to +70°C temperature range only. 

TIMING WAVEFORM OF MATCH CYCLE(1) 

ADDRESS ______ ~------------------------------------~ '~IoOIIII-I---- tADM -------i~~. 

1/01-4 VALID READ DATAoUT 

MATCH 
~------tMHD------~ 

MATCH MATCH VALID MATCH 

NO MATCH 2953 drw07 

NOTE: 

1. It is not recommended to let address and data input pins float while MATCH pin is active. 

10.1 4 



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

AC ELECTRICAL CHARACTERISTICS (Vee = 5.0V ± 10%, All Temperature Ranges) 

6178S10(3) 6178S12 6178S15 

Symbol Parameter Min. Max. Min. Max. Min. Max. 

Read Cycle 

tRC Read Cycle Time 10 - 12 - 15 -

tM Address Access Time - 10 - 12 - 15 

tOE Output Enable Access Time - 7 - 8 - 10 

tOH Output Hold from Address Change 3 - 3 - 3 -
tOLZ Output Enable to Output in Low-Z Time(1 ,2) 2 - 2 - 2 -

to HZ Output Disable to Output in High-Z Time(1,2 - 6 - 7 - 9 

NOTES: 
1. Transition is measured ±200mV from steady state. 
2. This parameter guaranteed with Ae load (Figure 3) by device characterization, but is not production tested. 
3. ooe to +70 oe temperature range only. 

TIMING WAVEFORM OF READ CYCLE NO. 1(1) 

~
._-------------------tRC--------------------~ 

ADDRESS ______ __ ______________________________________ __ 

~-._---------tAA----------~~~' 

DATAoUT 

TIMING WAVEFORM OF READ CYCLE NO. 2(1,2) 

~------------------tRc------------------~i 

ADDRESS 

tAA ___________ --+1 

~----------toH----------~·1 

---------------+------------------------~ 
DATAoUT PREVIOUS DATlouT VALID DATAouT VALID 

NOTES: 
1. WE is HIGH for read cycle, WE ~ VIH. 
2. Output enable is continuously active, OE ~ VIL. 
3. Transition is measured ±200V from Steady State. 

10.1 

6178S20/25 

Min. 

20/25 

-
-

3 

2 

-

Max. Unit 

- ns 

20/25 ns 

15 ns 

- ns 

- ns 

12 ns 

2953 tbll0 

DATAoUT 
VALID 

2953 drw 09 
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IOT6178S CMOS STATIC RAM 16K (4K x 4-BIT) CACHE-TAG RAM MILITARY AND COMMERCIAL TEMPERATURE RANGE 

AC ELECTRICAL CHARACTERISTICS (Vee = 5.0V ± 10%, All Temperature Ranges) 
6178S10(3) 6178S12 6178S15 6178S20/25 

Symbol Parameter Min. Max. Min. Max. Min. Max. Min. Max. Unit 

Write Cycle 

twc 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 a - 0 - 0 - a - ns 

twp Write Pulse Width 8 - 10 - 12 - 14 - ns 

tWR Write Recovery Time a - a - a - a - ns 

tDW Data Valid to End-of-Write 6 - 8 - 10 - 12 - ns 

tDH D3ta Hold from Write Time a - a - a - a - ns 

tWHZ Write Enable to Output in High-Z(1·2) - 5 - 6 - 7 - 9 ns 

tow Output Active from End-of-Write(1.2) a - a - a - a - ns 

NOTES: 29531blll 

1. Transition is measured ±200mV from steady state. 
2. This parameter guaranteed with Ae load (Figure 3) by device characterization, but is not production tested. 
3. DOC to + 70°C temperature range only. 

TIMING WAVEFORM OF WRITE CYCLE(1,3) 
... twc .. 

, 
~~ ~ 

J\ J~ 
ADDRESS 

tAW 

I+-tAS--. ... twp .. tWR I+-

~~\ \ \ \ \ \ \ \~~ !/ 
if-

... tWHZ(4) ~ ~tOW(4) ..... 

DATAoUT (2) 
, If 

(2) 

J ~ 
(4) (4) 

tDW :'-tDH 

DATA IN 
________________________________________________ :J~J DATAINVAL~~---------

~ ~ 2953 drw 10 

NOTES: 
1. WE must be HIGH during all address transitions, WE ~ VIH. 
2. During this period, 110 pins are in the output state and the input signals must not be applied. 
3. OE is continuously HIGH, OE ~ VIH. If OE is LOW during a wr=. controlled write cycle, the write pulse width must be the greater of twp or (twHZ + tDW) 

to allow the 110 drivers to turn off and data to be placed on the bus for the required tDW. If OE is HIGH during a WE controlled write cycle, this requirement 
does not apply and the write pulse is the specified twP. 

4. Transition is measured ±200mV from steady state. 

AC ELECTRICAL CHARACTERISTICS (Vee = 5.0V ± 10%, All Temperature Ranges) 

6178S10(2) 6178S12 6178S15 6178S20/25 

Symbol Parameter Min. Max. Min. Max. Min. Max. Min. Max. Unit 

Clear Cycle 

tClPW CCR Pulse Width(l) 12 - 15 - 20 - 25 - ns 

tClRC CLR HIGH to WE LOW 5 - 5 - 5 - 5 - ns 

tPOCL Power on Reset(3) 50 - 60 - 80 - 100 - ns 

tWECL WE HIGH to Clear HIGH 5 - 5 - 5 - 5 - ns 

NOTES: 29531bl12 

1. Recommended duty cycle of 10% maximum. 
2. ooe to +70 oe temperature range only. 
3. This parameter guaranteed with Ae 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 

{ IClPW t 
CLR zf IWECl : IClRC ~ 
WE mmmm71llJlll1ll ~ __ _ 

2953 drw 11 

POWER ON RESET TIMING 

~ tPOCL 

VCC 

ORDERING INFORMATION 
lOT 6178 

Device 
Type 

S xx 
Power Speed 

x x 
Package Process/ 

Temperature 

L-I ___ ~I ~Iank Commercial (O°C to +70°C) 
Military (-55°C to +125°C, 

Compliant to MIL-STD-883, Class 8) 

P 300 mil Plastic DIP (P22-1) 
~---------f Y 300 mil Small Outline, J bend (S024-4) 

o 300 mil Ceramic DIP (022-1) 

10 Commercial only 

2953 drw 12 

~ ___________ ~ 12 

15 
20 
25 

} 
Speed in Nanoseconds 

2953 drw 13 
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(;)' BiCMOS STATIC RAM IDT71B74 

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

Integrated Device Technology, Inc. 

FEATURES: 
• High-speed address to MATCH comparison time 

- Commercial: 8/1 0/12/15/20ns (max.) 
High-speed address access time 
- Commercial: 8/1 0/12/15/20ns (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 1 Ons parts 
- 920mW (typ.) for 8ns parts 
Produced with advanced BiCMOS high-performance 
technology 
Input and output directly TTL-compatible 
Standard 28-pin plastic OIP and 28-pin SOJ (300 mil) 

FUNCTIONAL BLOCK DIAGRAM 

Ao 

A12 

RESET 

1/00·7 

• • ADDRESS 
DECODER 

• • 

DESCRIPTION: 
The IOT71 B74 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 IOT71 B74 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 
IOT71 B74s can be combined to provide 29 bits of address 
comparison, etc. The IOT71 B74 also provides a single RAM 
clear control, which clears all words 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 IOT71 B74 can also be used as a 
resettable 8K x 8 high-speed static RAM. 

The IOT71 B74 is fabricated using lOT'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 MATCHpinofseverallOT71 B74scanbewired-ORed 
together to provide enabling or acknowledging signals to the 
data cache or processor, thus eliminating logic delays and 
increasing system throughput. 

65,536-8IT 
MEMORY ARRAY 

Vee 

GND 

MATCH (OPEN DRAIN) 30t3 orw Ot 

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

COMMERCIAL TEMPERATURE RANGE SEPTEMBER 1992 

'<;11992 Integraled Device Technology. Inc 10.2 DSC·ll0ll. 



IDT71B74 
BiCMOS STATlC RAM 64K (SK x S-BIT) CACHE-TAG RAM 

PIN CONFIGURATION 

RESET Vee 
A12 WE 

A7 MATCH 
A6 As 
A5 Ag 
A4 An 
A3 OE 
A2 A10 
Al CS 
Ao 1/07 

1/00 1/06 
1/01 1/05 
1/02 1/04 

GND 1/03 

3013 drw 02 
DIP/SOJ 

TOP VIEW 

TRUTH TABLE(1,2) 

WE CS OE RESET MATCH I/O Function 

X X X L HIGH - Reset all bits to LOW 

X H X H HIGH Hi-Z Deselect chip 

H L H H LOW DIN No MATCH 

H L H H HIGH DIN MATCH 

H L L H HIGH DOUT Read 

L L X H HIGH DIN Write 

NOTES: 3013 tbl 01 

1. H = VIH, L = VIL, X = DON'T CARE 
2. HIGH = High-Z (pulled up by an external resistor), and LOW = VOL. 

PIN DESCRIPTIONS 

Pin Names Description 

Ao-12 Address 

1/00-7 Data InpuVOutput 

CS Chip Select 

RESET Memory Reset 

MATCH Data/Memory Match (Open Drain) 

WE Write Enable 

OE Output Enable 

GND Ground 

Vee Power 
3013 tbl 02 

COMMERCIAL TEMPERATURE RANGE 

ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Rating Com'l. Unit 

VTERM(2) Terminal Voltage with -0.5 to +7.0 V 
Respect to GND 

TA Operating Temperature o to +70 '"C 

TBIAS Temperature Under Bias -55 to +125 °C 

TSTG Storage Temperature -55 to +125 °C 

PT Power Dissipation 1.0 W 

lOUT DC Output Current 50 rnA 

NOTES: 3013 tbl 03 

1. Stresses greater than those 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 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 + O.SV. 

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

Symbol Parameter(1) Conditions Max. Unit 

CIN Input Capacitance VIN = 3dV 6 pF 

COUT Output Capacitance VOUT= 3dV 7 pF 

NOTE: 3013 tbl 04 I!'r.' 
1. This parameter is determined by device characterization, but is not _ 

production tested. 

10.2 2 



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

RECOMMENDED DC OPERATING 
CONDITIONS 

RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 

Symbol Parameter Min. Typ. Max. Unit Ambient Temperature 

Vee Supply Voltage 4.5 5.0 5.5 V 

GND Supply Voltage 0 0 0 V 

VIH Input HIGH Voltage(1) 2.2 - 6.0(4) V 

VIHR RESET Input Voltage 2.5(2) - 6.0 V 

VIL Input LOW Voltage -0.5(3) - O.S V 

NOTES: 3013tbl05 

1. All inputs except RESET. 
2. When using bipolar devices to drive the RESET input, a pullup resistor of 

1 kn-10kn is usually required to assure this voltage. 
3. VIL (min.) = -1.SV for pulse width less than 10ns, once per cycle. 
4. VTERM must not exceed Vee + O.SV. 

DC ELECTRICAL CHARACTERISTICS(1) 
(Vee = 5.0V ± 10%, VLC = 0.2V, VHC = Vcc - 0.2V) 

Symbol Parameter 

lee Dynamic Operating Current I WE= VLe 
Outputs Open, Vee = Max., f = fMAX(2) I WE = VHe 

NOTES: 
1. All values are maximum guaranteed values. 
2. fMAx = 1/tRc, only input addresses are cycling at fMAx. 
3. Preliminary data. 

71874S8(3) 

230 

210 

71874S10 71874S12 71874S15 

210 200 190 
200 170 160 

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

IOTI1874S 

Symbol Parameter Test Condition Min. 

11L11 Input Leakage Current Vee = Max., VIN = GND to Vee -

IILol Output Leakage Current Vee = Max., CS = VIH, -
VOUT = GND to Vee 

VOL Output LOW Voltage IOL = 1SmA MATCH -

IOL = 22mA MATCH -

IOL = 10mA, Vee = Min. (Except MATCH) -

IOL = SmA, Vee = Min. (Except MATCH) -
VOH Output HIGH Voltage IOH = -4mA, Vee = Min. (Except MATCH) 2.4 

71874S20 

1S0 

150 

Max. 

5 

5 

0.4 

0.5 

0.5 

0.4 

-

3013 tbl 06 

Unit 

rnA 
rnA 

3013 tbl 07 

Unit 

flA 

flA 

V 

V 
3013 tbl 08 

AC TEST CONDITIONS 
Input Pulse Levels 

Input Rise/Fall Times 

Input Timing Reference Levels 

Output Reference Levels 

AC Test Load 

GND to 3.0V 

3ns 

1.5V 

1.5V 

See Figures 1, 2, and 3 

3013 tbl 09 

10.2 

1.5V 

DATAouT ---B~---:Z=-0--5--0-n--'""\J 50n 0 

3013 orw 03 

Figure 1. AC Test Load 

3 



IDTI1B74 
BiCMOS STATIC RAM 64K (SK x S-BIT) CACHE-TAG RAM 

~TADM 

7 

6 

(Typical. ns) 5 

4 

3 

2 

820 40 60 80 100 120140 160180 200 

CAPACITANCE (pF) 

Figure lA. Lumped Capacitive Load 
Typical Derating Curve 

3013 drw 04 

7 

6 

COMMERCIAL TEMPERATURE RANGE 

5V 

480n 

DATAoUT--~----~-D 

255n 5pF* 

3013 drw 05 

'Includes scope and jig. 

Figure 2. AC Test Load 
(for tClZ, tOlZ, tCHZ, tOHZ, tow, tWHZ) 

5V 
~TAA 

(Typical. ns) 5 

5V 

/! 
)( 

( 

NOTES: 

MATCH ___ iL-RL~()C:=Z~0~5~onI:::J~ 
RL = 200n (COM'L) 

= 270n (MIL.) 3013 drw 06 

Figure 3. AC Test Load for MATCH 

DATA 
36L 00-031 AND ORl-OP3 

ADDR 3~./ AD-A31 

, Sf, LOGIC 1 
13 V 8 7 

A25-A31 -+ I A17-A24 

80486 
IDT71B74 IDT71B74 32-BIT 

MICROPROCESSOR A4-~ CACHE- CACHE-
TAG TAG 
RAM RAM 

CLEAR 
RDY - MATCH MATCH 

r + + Y MEMORY READIWRITE 
CONTROL LOGIC 

4 

3 

2 

820 40 60 80 100 120140160180200 

CAPACITANCE (pF) 

Figure 3A. Lumped Capacitive Load 
Typical Derating Curve 

DATA 

ADDR 

/Vg /Vg "./g )"'9 

3013 drw 07 

MAIN 
IDT71B589 B589 B589 B589 MEMORY 

CACHE-
DATA 
RAM 

CACHE READ/WRITE 

MAIN MEMORY READIWRITE 3013 drw 08 

1. For more information refer to lOT Application Notes AN-O? and AN-?8 and Technical Notes TN-11 and TN-13. 
2. Rl = 200Q. 

Figure 4. Example of Cache Memory System Block Diagram 

10.2 4 



1DT71B74 
BieMOS STATIC RAM 64K (8K x 8·BIT) CACHE·TAG RAM COMMERCIAL TEMPERATURE RANGE 

AC ELECTRICAL CHARACTERISTICS (Vee = S.OV ± 10%) 

71874S8(2) 71874S10 71874S12 71874S15 71874S20 

Symbol Parameter Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Unit 

Read Cycle 

tRC Read Cycle Time 8 - 10 - 12 - 15 - 20 

tAA Address Access Time - 8 - 10 - 12 - 15 -

tACS Chip Select Access Time - 6 - 7 - 8 - 8 -
tCll Chip Select to Output in LOW·Z(1) 2 - 2 - 2 - 3 - 3 

tOE Output Enable to Output Valid - 5 - 6 - 6 - 8 -
tOll Output Enable to Output in LoW·Z(1) 2 - 2 - 2 - 2 - 2 

tCHl Chip Select to Output in High-Z(1) - 4 - 5 - 5 - 7 -

tOHl Output Disable to Output in High-Z(1) - 4 - 4 - 5 - 5 -

tOH Output Hold from Address Change 3 - 3 - 3 - 3 - 3 

NOTES: 
1. This parameter is guaranteed with the Ae load (Figure 2) by device characterization, but is not production tested. 
2. Preliminary data. 

TIMING WAVEFORM OF READ CYCLE NO. 1(1) 

~J4----~ -tRC------t1-

ADDRESS ~----------~~~------tA-A-------------------------------------~:-I ------------~~ to" ~ 
"--"--r-""I""""'...-r-"'O'--'--'~ ~" 

OE " 

DATAoUT 

~---------tOE----------~ 

t-4--- tOLZ (5) ---J~ 

t-4-------------- tACS (3) -------t----l~ 
14------ tClZ (5) --------I~ 

TIMING WAVEFORM OF READ CYCLE NO.2 (1,2,4) 

~
.------------------------tRC --------------------------~f~ 

ADDRESS __________________________________________________________________ ~ 

- ns 

20 ns 

10 ns 

- ns 

9 ns 

- ns 

8 ns 

8 ns 

- ns 

3013 tbl1 0 

3013 drw 09 

__ ~t-4t:~_ -==_ -==_ -==-_ -=-=-_-_t-O_Ht_AA_ -_ -_ -----------~n-I -~.! to" =1_ :w DATAoUT VALID -->KX~XJT"X"ft"X-r DATAoUT 

NOTES: 3013drw10 

1. WE is HIGH for read cycle. 
2. Device is continuously selected, es = VIL. 
3. Address valid prior to or coincident with es transition lOW; otherwise 1M is the limiting parameter. 
4. OE is continuously active, OE = VIL. 
5. Transition is measured ±200mV from steady state. 

10.2 5 



1DT71B74 
BiCMOS STATIC RAM 64K (SK x S-BIT) CACHE-TAG RAM COMMERCALTEMPERATURERANGE 

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

71874S8(2) 71874S10 71874S12 71874S15 71874S20 

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 

tew Chip Select to End of Write 7 - 8 - 9 - 10 - 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 

twp Write Pulse Width 7 - 8 - 9 - 10 - 15 - ns 

tWR Write Recovery Time (CS, WE) 0 - 0 - 0 - 0 - 0 - ns 

tWHZ Write Enable to Output in High-Z(l) - 5 - 5 - 5 - 5 - 5 ns 

tDW Data Valid to End of Write 5 - 5 - 6 - 8 - 10 - ns 

tDH Data Hold from Write Time 0 - 0 - 0 - 0 - 0 - ns 

tow Output Active from End of Write(1) 2 - 2 - 2 - 2 - 2 - ns 

NOTES: 3013 tblll 

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 



10T71B74 
BiCMOS STATIC RAM 64K (8K x 8-BIT) CACHE-TAG RAM COMMERCIAL TEMPERATURE RANGE 

TIMING WAVEFORM OF WRITE CYCLE NO.1 (WE Controlled Timing, DE HIGH During Write)(1, 6) 

twc 

ADDRESS 

OE 

CS 

tAW tWR(3) 

WE 

~-----twp(2) ----_~ 

DATAoUT 

DATAIN 
_______________________________________ ~E-t-DW--------~~~------~t-D_H_----:1~ ________ __ 

• _ DATA VALID -----1 
3013 drw 11 

TIMING WAVEFORM OF WRITE CYCLE NO.2 (CS Controlled Timing)(1, 6) 

~----------------------twc------------------------~ 

ADDRESS 

__________ +-____________ ~~~---------tcW(~2~)---~-lr--------_+------------------
(5) 

~-----------------------tAW--------------~1 

DATAoUT(7) 

DATA IN 
_ __________ ~~'=_tDW __ - __ t_DH=~j~ a DATA VALID _~ 

3013 drw 12 
NOTES: 
1. WE, CS must be inactive during all address transitions. 
2. A write occurs during the overlap of a LOW WE and a LOW CS. 
3. twR is measured from the earlier of CS or WE going HIGH to the end of the write cycle. 
4. During this period, 110 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. OE is continuously HIGH, OE 2! VIH. If during the WE controlled write cycle the OE is LOW, tNP must be greater or equal to twHZ + tDW to allow the 110 

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. twHZ is not included if OE 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 7 



1OT71B74 
BiCMOS STATIC RAM 64K (aK x a-BIT) CACHE-TAG RAM COMMERCIAL TEMPERATURE RANGE 

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

71874S8(2) 71874S10 71874S12 71874S15 71874S20 

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 - 10 - 10 ns 

tCSMHI Chip Select to MATCH HIGH(1) - 7 - 8 - 8 - 8 - 8 ns 

tDAM Data Input to MATCH Valid - 7 - 8 - 10 - 12 - 12 ns 

tOEMHI OE LOW to MATCH HIGH(1) - 7 - 8 - 10 - 10 - 10 ns 

tWEMHI WE LOW to MATCH HIGH(1) - 7 - 8 - 10 - 10 - 10 ns 

tRSMHI RESET LOW to MATCH HIGH(1) - 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 tbl12 

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

MATCH TIMING(1) 

ADDRESS ---i--

tRSMHI (2) 

DATA VALID READ DATA 

~-------tMHD------~ 

MATCH MATCH VALID 

NO MATCH 
3013drw 13 

NOTES: 
1. It is not recommended to float data and address input pins while the MATCH pin is active. 
2. Transition is measured at ±200mV from steady state. 
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lon1B74 
BiCMOS STATIC RAM 64K (8K x 8-BIT) CACHE·TAG RAM COMMERCIAL TEMPERATURE RANGE 

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

71874S8(3) 71874S10 71874S12 71874S15 71874S20 

Symbol Parameter Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Unit 

Read Cycle 

tRSPW Reset Pulse Width(l) 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 

tPORS Power On Reset(2) 100 - 100 - 100 - 120 - 120 - ns 

NOTES: 3001 tbl13 

1. Recommended duty cycle; 10% maximum. 
2. This parameter is guaranteed with the AC Load (Figure 1) by device characterization, but is not production tested. 
3. Preliminary data. 

RESET TIMING 
~--------------tRSPW ------------~~ 

3013drw 14 
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IDT71B74 
BiCMOS STATIC RAM 64K (SK x S-BIT) CACHE-TAG RAM COMMERCIAL TEMPERATURE RANGE 

POWER ON RESET TIMING 

3013 drw 15 

5V 

IOT71874 IOT71874 

1Kn-10Kn 

CMOS GATE 
3013 drw 16 

BIPOLAR GATE 
3013 drw 17 

Driving the RESET pin with CMOS logic. Driving the RESET pin with bipolar logic. 

Figure 5. 

ORDERING INFORMATION 

lOT 71874 S XX X X 

Device Power Speed Package Process/ 
Type Temperature 

Range 

I 1.-----11 Blank Commercial (O°C to +70°C) 

L...----------f TP Plastic DIP (300 mil) (P28-2) 
Y SOJ (Small Outline IC, J-bend) (S028-5) 

10.2 

8 
10 
12 
15 
20 

Commercial Only, SOJ Only Speed in ns 
Commercial Only, SOJ Only } 

Commercial Only 

3013 drw 18 
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G VERY LOW POWER CMOS SRAM IDT71256SL 

FOR NOTEBOOK/LAPTOP CACHE IDT71256L 

256K (32K x a-BIT) 
Integrated Device Technology, Inc. 

FEATURES: 
• Optimized for 16/32bit notebook/laptop cache at 20 and 

25M Hz 
• Very-low standby current (maximums): 

- 3.0mA standby 
- OAmA 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 IDT71256SUL 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. 

FUNCTIONAL BLOCK DIAGRAM 
AD I----.... 

• • • ADDRESS • • DECODER • • • 
A14 ... I---

I I 
I---

L---L • • INPUT • • • DATA ---!.....-

• CIRCUIT 

1I0D 

1/07 -vc= 

0---

0--- CONTROL 
CIRCUIT 

0---

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

COMMERCIAL TEMPERATURE RANGES 

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 of 25, and 35ns are ideal for 16 and 
32-bit notebook and laptop cache designs running at 20 and 
25MHz. For instance, two of these SRAMs interface 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 will remain in standby as long as 
CS remains high. Furthermore, under full standby mode (CS 
at CMOS level, f=Oj, power consumption is guaranteed to 
always be less than 2mW (L version) and typically will be much 
smaller. 

These SRAMs 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. 

t---Vcc 

262,144 BIT t--- GND 

MEMORY ARRAY 

• • • • • • • I 

I/O CONTROL Rz-
2968 drw 01 

SEPTEMBER 1992 

'<;1992 Integrated Device Technology, Inc. 10.3 DSC-1099/1 



1DT71256SL CMOS STATIC RAM 256K (32K x S-BIT) 

PIN CONFIGURATIONS 

A14 Vee 
A12 WE 

A7 A13 
A6 A8 
As Ag 

A4 A11 
A3 OE 
A2 A10 
A1 CS 
Ao 1/07 

1/00 1106 
1/01 1/0 S 

1/02 1/04 
GND 1103 

2968 drw 02 

SOJ/DIP 
TOP VIEW 

PIN DESCRIPTIONS 
Name Description 

Ao-A14 Addresses 

1/00-1/07 Data Input/Output 

CS Chip Select 

WE Write Enable 

OE Output Enable 

GND Ground 

vee Power 

2968 tbl 01 

TRUTH TABLE(1} 

WE CS OE 1/0 Function 

X H X High-Z Standby (Iss) 

X VHC X High-Z Standby (ISS1) 

H L H High-Z Output Disable 

H L L DOUT Read 

L L X DIN Write 

NOTE: 2968 tbl 02 

1. H = VIH, L = VIL, X = Don't Care 

10.3 

COMMERCIAL TEMPERATURE RANGE 

ABSOLUTE MAXIMUM RATINGS(1} 
Symbol Rating Com'l. Mil. Unit 

VTERM Terminal Voltage -0.5 to +7.0 -0.5 to +7.0 V 
with Respect 
toGND 

TA Operating o to +70 -55 to +125 °C 
Temperature 

TSIAS Temperature -55 to +125 -65 to +135 °C 
Under Bias 

TSTG Storage -55 to +125 -65 to +150 °C 
Temperature 

PT Power Dissipation 1.0 1.0 W 

lOUT DC Output 50 50 mA 
Current 

NOTE: 2968 tbl 03 

1. Stresses greater than those 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 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. 

CAPACITANCE (TA = +25°C, f = 1.0MHz) 

Symbol Parameter(1) Conditions Max. Unit 

CIN Input Capacitance VIN = OV 11 pF 

COUT Output Capacitance VOUT= OV 11 pF 

NOTE: 2968 tbl 04 

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

RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 

Temperature 

2968 tbl 05 

RECOMMENDED DC OPERATING 
CONDITIONS 

Symbol Parameter Min. Typ. 

Vcc Supply Voltage 4.5 5.0 

GND Supply Voltage 0 a 
VIH Input High Voltage 2.2 -

VIL Input Low Voltage -0.5 -

NOTE: 

Max. Unit 

5.5 V 

a V 

6.0 V 

0.8 V 

2968 tbl 06 
1. VIL (min.) = -3.0V for pulse width less than 20ns, once per cycle. 
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IOTI1256SL CMOS STATIC RAM 256K (32K x a-BIT) COMMERCIAL TEMPERATURE RANGE 

DC ELECTRICAL CHARACTERISTICS(1, 2) 

(Vee = 5.0V + 10%, VLC = 0.2V, VHC = Vce - 0.2V) -

Symbol Parameter 

Ice Dynamic Operating Current, CS $ VIL, Outputs 
Open, Vee = Max., f = fMAX(2) 

IS8 Standby Power Supply Current (TTL Level) 
CS;::: VIH, Vee = Max., Outputs Open, f = fMAX(2) 

IS81 Full Standby Power Supply Current (CMOS Level) 
CS;::: VHe, Vee = Max., f = 0 

NOTES: 
1. All values are maximum guaranteed values. 

Power 

SL 
L 

SL 
L 

SL 
L 

71256SL25 71256SL35 
71256L25 71256L35 

Com'l. Com'l. 

120 110 
115 105 

3 3 
3 3 

1 1 
0.4 0.4 

2. fMAX = 1 IIRc, all address inputs cycling at fMAX; f = 0 means that the address pins are not cycling. 

AC TEST CONDITIONS 
Input Pulse Levels GND t03.0V 

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 

4S011 4S011 

DATAoUT--~----~ DATAoUT--~----~ 

25511 30pF' 25511 5pF' 

2968 drw 03 2968 drw 04 

Figure 1. AC Test Load Figure 2. AC Test Load 
(for tClZ, tOlZ, tCHZ, tOHZ, tow, tWHZ) 

'Includes scope and jig capacitances 

DC ELECTRICAL CHARACTERISTICS 
Vee = 5.0V ± 10% 

Symbol Parameter Test Condition 

IILlI Input Leakage Current Vee = Max., 
VIN = GND to Vee 

IILol Output Leakage Current Vee = Max., CS = VIH, 
VOUT = GND to Vee 

VOL Output Low Voltage IOL = SmA, Vee = Min. 

IOL = 10mA, Vee = Min. 

VOH Output High Voltage IOH = -4mA, Vee = Min. 

10.3 

COM'L. 

COM'L. 

IDT71256SL IDT71256L 

Min. Typ. Max. Min. Typ. 

- - 2 - -

- - 2 - -

- 0.4 - -
- - 0.5 - -
2.4 - - 2.4 -

Max. 

2 

2 

0.4 

0.5 

-

Unit 

rnA 

rnA 

rnA 

2968 tbl 07 

Unit 

J.lA 

J.lA 

V 

V 

2968 tbl 09 
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IDT71256SL CMOS STATIC RAM 256K (32K x B-BIT) COMMERCIAL TEMPERATURE RANGE 

DATA RETENTION CHARACTERISTICS OVER ALL TEMPERATURE RANGES 
(L,SL Versions) VLC = O.2V, VHC = Vcc - O.2V 

Symbol Parameter Test Condition Min. 

VOR Vcc for Data Retention - 2.0 

ICCDR Data Retention Current I COM'L. -

tCOR Chip Deselect to Data CS ~ VHC 0 
Retention Time 

tR(3) Operation Recovery Time tRC(2) 

NOTES: 
1. TA = +25°C. 
2. tRC = Read Cycle Time. 
3. This parameter is guaranteed, but not tested. 

LOW Vee DATA RETENTION WAVEFORM 

DATA 
RETENTION 

MODE 

VOR~2V 

VOR 

10.3 

Typ.(1) 
Vcc@ 

2.0v 3.0V 2.0V 

- - -

- - 120 

- - -

- - -

2968 drw 04 

Max. 
Vcc@ 

3.0V Unit 

- V 

200 IlA 

- ns 

- ns 

2968 tbl10 
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IOTI1256SL CMOS STATIC RAM 256K (32K x a-BIT) COMMERCIAL TEMPERATURE RANGE 

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

71256SL25 71256SL35 
71256L25 71256L35 

Symbol Parameter Min. Max. Min. 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(1) 5 - 5 - ns 

tOE Output Enable to Output Valid - 11 - 15 ns 

tOLZ Output Enable to Output in Low Z(1) 2 - 2 - ns 

tCHZ Chip Select to Output in High Z(1) - 11 - 15 ns 

tOHZ Output Disable to Output in High Z(1) 2 10 2 15 ns 

tOH Output Hold from Address Change 5 - 5 - ns 

Write Cycle 

twc Write Cycle Time 25 - 35 - ns 

tcw 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 0 - 0 - ns 

tWHZ Write Enable to Output in High Z(1) - 11 - 15 ns 

tow Data to Write Time Overlap 13 - 15 - ns 

tOH1 Data Hold from Write Time (WE) 0 - 0 - ns 

tOH2 Data Hold from Write Time (CS) 3 - 3 - ns 

tow Output Active from End of Write(1) 5 - 5 - ns 

NOTE: 2968 tbll1 

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 a-BIT) COMMERCIAL TEMPERATURE RANGE 

TIMING WAVEFORM OF READ CYCLE NO. 1(1) 

~~~---------------------tAC----------------------~~~ 

ADDRESS --t~----t=-
tAA ..,' tOH-

DE 
, 
~ I 

tOE -.-tOHl (5) 
tOll (5) , 

" ~ I 
tACS 

~tCHl (5) 
tCll (5) 

DATAoUT ~~ JKXZ) ~ 
2968 drw 06 

TIMING WAVEFORM OF READ CYCLE NO. 2(1,2,4) 

~ 
tAC t 

ADDRESS ________________________________________________ __ 

_____ t ____________ tO_Ht_AA ____________ ~---------------tO-H~ 
DATAoUT 

2968 drw 07 

TIMING WAVEFORM OF READ CYCLE NO. 3(1,3,4) 

DATAoUT 
___________ 1:1_:=_-==_-=~t-C_l-l_(!_;C=S=-_~=~-.-~--~.: _____________ ~ ___ t_CH_l_(5_)~-~--

2968 drw 08 

NOTES: 
1. wr:. is HIGH for read cycle. 
2. Device is continuously selected, CS = VIL. 
3. Address valid prior to or coincident with CS transition LOW. 
4. DE' = VIL. 
5. Transition is measured ±200mV from steady state. 

10.3 6 



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

TIMING WAVEFORM OF WRITE CYCLE NO.1 (WE CONTROLLED TIMING)(1, 2, 3, 5) 

twc 

ADDRESS ,~ " I~ )\ 

~tOHZ (6)_ 

'\ ,V 
1\ 

tAW 

'\ , 
~ ) 

~tAS twp (7) tWR ~ 

'\ , 
1\ I 
~tWHZ (6) 

tow I 

DATA OUT (4) (4) '-11 1\ , 
L 

tow tOH 
.J 

DATA IN 
~ ~ 
1\ /] 

2968 drw 09 

TIMING WAVEFORM OF WRITE CYCLE NO.2 (CS CONTROLLED TIMING)(1, 2, 3,5) 

twc 

ADDRESS '\' 'V 
-' )\ 

tAW 

l It.. 
--tAs tew (7) tWR _ 

I 

DATA OUT 

____________________________________ --i~--to-W------~-I-~-----tO-H-2 __ ~~-------------
2968drw 10 

NOTES: 
1. WE or CS must be HIGH during all address transitions. 
2. A write occurs during the overlap (tcw or twp) 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, I/O pins are in the output state so that the 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. 
7. II OE is LOW during a WE controlled write cycle, the write pulse width must be the larger of twp or (twHZ + tDW) to allow the I/O drivers to turn off and data 

to be placed on the bus for the required tDW. II OE is HIGH during a WE controlled write cycle, this requirement does not apply and the write pulse can 
be as short as the spectilied twP. For a CS controlled write cycle, OE may be LOW with no degradation to tcw. 

10.3 7 



IDT71256SL CMOS STATIC RAM 256K (32K x S-BIT) 

ORDERING INFORMATION 

lOT 71256 

Device 
Type 

xx xx x x 
Power Speed Package Process/ 

Temperature 
Range 

'------II Blank 

y 
'----------------~TP 

~ ______________________ ~25 } 

35 

~--------------_f SL 
L 

10.3 

COMMERCIAL TEMPERATURE RANGE 

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

Speed in Nanoseconds 

Standard Power 
Low Power 

2968 drw 11 
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~ 
CMOS CacheRAMTM IDT71589SA 

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

Integrated Device Technology, Inc. 

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 
• SiCMOS version available for 50MHz and 67MHz systems 

(IOT71 B589) 
• SIMM module versions also available from lOT in 128KB 

(IOT7MP6085 and IOT7MP6086) and 256KB (IOT7MP6087) 
densities, plus parity 

FUNCTIONAL BLOCK DIAGRAM 

A14 

Ao 

ADDRESS 
REGISTER 

lSB 
BURST 

CONTROL 

1/01 -1/09 --.--r---f------1~ 

WE 
OE 
CS 

ClK 
ADS 

BURST & 
WRITE 
TIMING 

CONTROL 

DESCRIPTION: 
The IOT71589 is a very high-speed 32K x 9-bit static RAM 

with full on-chip hardware support of the 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 IOT71589 Cache RAM 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 lOT's CMOS high-performance sub-m icron 
technology, this device operates at a very low power con­
sumption and offers a maximum clock to data access time as 
fast as 1 9ns. 

The IOT71589SA CacheRAMs are packaged in a 32-pin 
small-outlineJ-bend (SOJ) package, which allows for a 128KB 
(plus parity) secondary cache to be built in approximately 1.20 
square inches. 

294,912-BIT 
MEMORY 
ARRAY 

2947 drw 01 

The lOT logo IS a registered trademark and Cache RAM is a trademark of Integrated DeVIce Technology, Inc. 
Intel and i486 are trademarks of Intel Corp. 
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IDT71589SA CMOS Cache RAM 
32K x 9-BIT (288K-BIT) BURST COUNTER & SELF TIMED WRITE 

PIN CONFIGURATION 

ADS 1 Vee 
ClK A13 

A4 CS 
As WE 
Ae A14 
A7 Aa 
Aa A1 
A9 A2 

A1a OE 
An A3 
A12 1/09 
1/01 GND 
1/02 I/0a 
1/03 1/07 
1/04 I/0e 

GND 1/05 2947 drw 02 

SOJ 
TOP VIEW 

PIN NAMES 
Ao-A14 Address Inputs 

1/01-1109 Data Input/Output 

CS Chip Select/Count Enable 

WE: Write Enable 

O""E Output Enable 

ADS Address Status 

ClK System Clock 

GND Ground 

Vee Power 

2947 tbl 01 

SPEED SELECTION 

80486 Speed Suggested 10171589 

25MHz IDT71589SA35 

33MHz IDT71589SA25 

40MHz IDT71589SA20 

50MHz IDT71 8589S14(1. 2) 

50MHz IDT71 8589S12(1· 2) 

67MHz IDT71 8589S1 0(1· 3) 

NOTES: 2947tbl02 

1. Separate data sheet available for SiCMOS version. 
2. Either part may be used, depending on system loads. 
3. Intended for the PS or future faster versions of the 80486. 

COMMERCIAL TEMPERATURE RANGE 

COUNT SEQUENCE(l) (Ao, A1 ONLY) 

Start +1 +2 +3 

0 1 2 3 

1 0 3 2 

2 3 0 1 

3 2 1 0 

NOTE: 2947 tbl 03 

1. The counter wraps around to its starting value and repeats the same 
sequence after the last count. 

ABSOLUTE MAXIMUM RATINGS(l) 

Symbol Rating Value Unit 

VTERM Terminal Voltage with Respect -0.5 to +7.0 V 
toGNO \ 

TA Operating Temperature -0 to +70 °C 

TBIAS Temperature Under 8ias -65 to +135 °C 

TSTG Storage Temperature -65 to +150 °C 

PT Power Dissipation 1.5 W 

lOUT DC Output Current 50 rnA 

NOTE: 2947 tbl 04 

1. Stresses greater than those 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 above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliabilty. 

RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 

Ambient Temperature 

RECOMMENDED DC 
OPERATING CONDITIONS 

Symbol Parameter Min. 

Vee Supply Voltage 4.75 

GND Supply Voltage 0 

VIH Input High Votage 2.2 

VIL Input low Voltage -0.5(1) 

Typ. Max. 

5.0 5.25 

0 0.0 

- 6.0 

- 0.8 

2947tbl05 

Unit 

V 

V 

V 

V 

NOTE: 2947 tbl 06 

1. VIL (min.) = -1.SV for pulse width of less than 10ns, once per cycle. 

10.4 2 



IDTI1589SA CMOS Cache RAM 
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 (Vee = 5.0V + 5%) -

Symbol Parameter Test Condition 

Ilul Input Leakage Current Vcc = 5.25V, VIN = OV to Vcc 

IILOI Output Leakage Current CS = VIH, VOUT = OV to Vee, Vee = Max. 

VOL Output Low Voltage (1/01-I/Og) IOL = 8mA, Vee = Min. 

VOH Output High Voltage IOH = -4mA, Vee = Min. 

DC ELECTRICAL CHARACTERISTICS OVER THE OPERATING 

Min. Max. Unit 

- 10 IlA 

- 10 IlA 

- 0.4 V 

2.4 - V 

2947 tbl 07 

TEMPERATURE AND SUPPLY VOLTAGE RANGE(1) (Vee = 5.0V ± 5%, VLe = 0.2V, VHe = Vee - 0.2V) 

71589SA20(3) 71589SA25 71589SA35 

Symbol Parameter Test Condition Com'l. Mil. Com'l. Mil. Com'l. Mil. Unit 

lee1 Operating Power CS = VIL, Outputs Open 130 - 130 - 130 - rnA 
Supply Current Vee = Max .• f = 0(2) 

lee2 Dynamic Operating CS = VIL, Outputs Open 240 - 220 - 200 - rnA 
Current Vee = Max., f = fMAX(2) 

NOTES: 2947tbl08 

1. All values are maximum guaranteed values. 
2. At 1 = fMAx, address inputs are cycling at the maximum frequency of read cycles 01 l/tRc. f = 0 means no input lines are changing. 

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 

Output Load See Figures 1 & 2 

. 2947 tbl 09 

+5V 

DATAoUT-_-... 

255n 50pF* 

2947 drw 03 

Figure 1. Output Load 

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

Symbol Parameter(1) Condition Max. Unit 

CIN Input Capacitance VIN == OV 7 pF 

CliO Input/Output VOUT= OV 7 pF 
Capacitance 

NOTE: 2947tbll0 

1. This parameter is determined by device characterization but is not produc­
tion tested. 

+5V 

480n 

DATAoUT -....--.... 

5pF" 

Figure 2. Output Load 
(for tOHZ, tCHZ, tOLZ and tClZ) 

2947 drw 04 

"including scope and jig 

10.4 3 



1DT71589SA CMOS CacheRAM 
32K x 9-BIT (288K-BIT) BURST COUNTER & SELF TIMED WRITE 

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-abortself-timed 
write cycle. 

Burst read cycles are accomplished through the assertion 
of the ADS signal with a valid address input during the rising 
edge of the clock input. This address will be used to access the 
data in the Cache RAM 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 is 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 in process 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. 

COMMERCIAL TEMPERATURE RANGE 

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 
first rising 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 Cache RAM during the high phase 
of the clock of that cycle. 

A chip select pin is provided 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. 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 select input 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 SOJ package allows for very effective space utilization 
as illustrated by the lOT 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 

teye Clock Cycle Time 25 - 30 - 40 - ns 

tCH Clock Pulse Hi(:lh(1) 10 - 11 - 14 - ns 

tCl Clock Pulse Low(1) 10 - 11 - 14 - ns 

tso Set-up Time (ADS, WE, CS, Input Data) 3 - 4 - 5 - ns 

tHO Hold Time (ADS, WE, CS, Input Data) 2 - 2 - 2 - ns 

tSA Address Set-up Time 3 - 4 - 5 - ns 

tHA Address Hold Time 2 - 2 - 2 - ns 

tco Clock to Data Valid - 19 - 24 - 34 ns 

toe 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(2,3) 2 - 2 - 2 - ns 

tOHZ Output Disable to Output in High-Z(2,3) - 8 - 9 - 10 ns 

NOTES: 
1. This parameter is measured as a HIGH time above 2.2V and LOW time below O.BV. 
2. Transition is measured ±200mV from steady state. 

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

10.4 4 



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

TIMING WAVEFORM OF READ CYCLE 

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 05 

2. A-Data from address, counter is not imcremented to the next addresses. If CS is 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 tso and 
tHo. The output remains unchanged as long as the CS is inactive to advance the counter and as long as the DE" ream ins active. 

TIMING WAVEFORM OF BURST READ CYCLE 

elK 

ADDRESS 

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 CS is 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 tso and lHo. 

3. A-Data from input address. B-Data from input address except Ao is now Ao. C-Data from input address except A1 is now A1. D-Data from input 
address except Ao and A1 are now Ao and A1. 

10.4 5 



IDTI1589SA CMOS Cache RAM 
32K x 9-BIT (288K-BIn BURST COUNTER & SELF TIMED WRITE COMMERCIAL TEMPERATURE RANGE 

TIMING WAVEFORM OF WRITE CYCLE 

...-- tCyc--. 

ClK ~ tCl" 

~ ~ ~ ~ r---L ---1 
tso--' ~tHO 

~ A' \ 
.. tSA ... 

.. ~tHA ,-
J X ADDRESS -

.tso r--.. tHO'" , 
I~ W 
, 'f 
J JI\ 

CS(2) 

DATAIN S 
'I '{ 

tOHZ(1) tOLZ~ J HIGH-Z V 

II 1\ 
I 

DATAoUT' 

2947 drw 07 

NOTES: 
1. Ol: must be taken inactive at least as long as tOHZ + tSA before the second rising clock edge of write cycle. 
2. cs timing is the same as any synchronous signal when used to block writes or to stop the burst count sequence. 
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IDTI1589SA CMOS Cache RAM 
32K x 9-BIT (288K-BIT) BURST COUNTER & SELF TIMED WRITE COMMERCIAL TEMPERATURE RANGE 

TIMING WAVEFORM OF BURST WRITE CYCLE 

ClK 

ADS(3) 

ADDRESS 

CS(4) 

DATAIN 

____ to_H_Z_(1_l ~1::.~~::~~ HIGH-Z 
DATAoUT 

2947 drw 08 

NOTES: 
1. DE 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 Al 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. If CS is taken inactive during a burst write cycle the burst counter will discontinue counting until the CS input again goes active. The timing of the CS input 

for this control of the burst counter must satisfy setup and hold parameters tso and tHO. CS timing is the same as any synchronous signal when used to 
block writes or to stop the burst count sequence. 

10.4 7 



IDT71589SA CMOS Cache RAM 
32K x 9-BIT (288K-BIT) BURST COUNTER & SELF TIMED WRITE 

TRUTH TABLE 
CLK Previous ADS 

i H 

i X 

i L 

i X 

i L 

i X 

i L· 

- -

- -
t X 

i L 

- -

NOTE: 
H = HIGH 
L = LOW 
X = Don't Care 

= Unrelated 
High-Z = High Impedance 

ADS 

L 

H 

X 

H 

X 

H 

X 

-
-
H 

X 

-

ORDERING INFORMATION 

lOT 
71589 SA XX 

Address WE CS 

Valid Input X X 

- - -
- - -
- - L 

- - L 

- - H 

- - H 

- - -

- H -
- L L 

- L L 

- L L 

y X 

Device 
Type 

Power· Speed . Package Processl 
Temperature 

Range 

~Blank 
~--------------~ y 

20 
~----------------------~ 25 

35 

10.4 

COMMERCIAL TEMPERATURE RANGE 

DE 110 Function 

- - Preset Address Counter 

- - Ignore External Address Pins 

- - Ignore External AddressPins 

- - Sequence Address Counter 

- - Sequence Address Counter 

- - Suspend Address Sequencing 

- - Suspend Address Sequencing 

H High-Z Outputs Disabled 

L DATAoUT Read 

H DATAIN Write 

H DATAIN Write 

L - Not Allowed 

2947tbl12 

Commercial (O°C to +70°C) 

Plastic J-Bend Small Outline IC (8032-2) 

Commercial OnlY} 
Commerc!alOnly Speed indicator 
Commercial Only 

2947 drw 09 

8 



(;) 
BiCMOS CacheRAMTM 

PRELIMINARY 
32K X 9-BIT (288K-BIT) IDT71B589S 
BURST COUNTER & 

Integrated Device Technology, Inc. SELF-TIMED WRITE 

FEATURES: 
• 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: 10.S, 12, 14ns 
• Small address set-up: 1 ns 
• Chip select for depth expansion 
• 1/0 pins TTL-compatible 
• Complies with all timing and signals of 80486 

processors up to SOMHz and PS processors up to 67MHz 
• Packaged in plastic 300 mil 32-pin SOJ 
• CMOS version available for 40MHz systems and below 

(IDT71589SA) 

FUNCTIONAL BLOCK DIAGRAM 

A14 

• 

Ao 

ADDRESS 
REGISTER 

1/01-1/09 -...--r-.:.~-+-~ 

WE 

OE 

CS 

ClK 
ADS 

BURST & 
WRITE 
TIMING 

CONTROL 

DESCRIPTION: 
The IDT71 B589 is 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-perform ance secondary caches for the 486 
and P5 architectures while using available cache-tag RAMs 
and PALs, and consuming the minimum possible board space. 

The IDT71 B589 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 and P5's burst refill 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 
O.Sns. 

The IDT71 B589 CacheRAMs are packaged in a 32-pin 
small-outlineJ-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. 

294,912-BIT 
MEMORY 
ARRAY 

2951 drw 01 

The lOT logo is a registered trademark and CacheRAM is a trademark 01 Integrated Device Technology. Inc. 
Intel and i486 are trademarks 01 Intel Corp. 
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IDT71 B589S BiCMOS CacheRAM 
32K x 9·BIT (288K·BIT) BURST COUNTER & SELF TIMED WRITE 

PIN CONFIGURATION 

ADS Vee 
ClK A13 

A4 CS 
As WE 
A6 A14 
A7 Ao 
As A1 

A9 A2 
A10 OE 
An A3 
A12 1/09 
1/01 GND 
1102 II0s 
1/03 1/07 
1/04 1/06 

GND 1I0s 2951 drw 02 

SOJ 
TOP VIEW 

PIN NAMES 
Ao-A14 Address Inputs 

1/01-1109 Data Input/Output 

CS Chip Select/Count Enable 

WE Write Enable 

OE Output Enable 

ADS Address Status 

ClK System Clock 

GND Ground 

Vee Power 

2951 tblOl 

SPEED SELECTION 
80486 Speed Suggested IDT718589 

25MHz IDT71589SA35(1 ) 

33MHz IDT71589SA25(1) 

40MHz IDT71589SA20(1) 

50MHz IDT718589S14(2) 

50MHz IDT718589S12(2) 

67MHz IDT71 8589S1 0(3) 

NOTES: 2951 tbl 02 
1. Separate data sheet available for CMOS version. 
2. Either part may be used, depending on system loads. 
3. Intended for the P5 or future faster versions of the 80486. 

COMMERCIAL TEMPERATURE RANGE 

COUNT SEQUENCE(1) (Ao, A1 ONLY) 

Start +1 +2 +3 

0 1 2 3 

1 0 3 2 

2 3 0 1 

3 2 1 0 

NOTE: 2951 tbl12 
1. The counter wraps around to its starting value and repeats the same 

sequence after the last count. 

ABSOLUTE MAXIMUM RATINGS(1) 

Symbol Rating Value Unit 

VTERM Terminal Voltage with Respect -0.5 to +7.0(2) V 
toGND 

TA Operating Temperature -0 to +70 °C 

TBIAS Temperature Under 8ias -65 to +135 °C 

TSTG Storage Temperature -65 to +150 °C 

PT Power Dissipation Plastic 1.5 W 

lOUT DC Output Current 50 mA 

NOTES: 2951 tbl03 
1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT­

INGS 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 specification is not 
implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliabilty. 

2. VIN should not exceed Vcc+0.5V. All pins should not exceed 7.0V. 

RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 

Ambient Temperature 

RECOMMENDED DC 
OPERATING CONDITIONS 

Symbol Parameter Min. 

Vee Supply Voltage 4.75 

GND Supply Voltage 0 

VIH Input High Voltage 2.2 

VIL Input low Voltage -0.5(1) 

Typ. Max. 

5.0 5.25 

0 0.0 

- Vcc+O.E 

- 0.8 

2951 tbl 04 

Unit 

V 

V 

V 

V 

NOTE: 2951 tbl 05 
1. VIL (min.) = -1.5V for pulse width of less than 1 Ons, once per cycle. 

10.5 2 



IDT71 B589S BiCMOS Cache RAM 
32K x 9·BIT (288K·Bln BURST COUNTER & SELF TIMED WRITE COMMERCIAL TEMPERATURE RANGE 

DC ELECTRICAL CHARACTERISTICS OVER THE OPERATING 
TEMPERATURE AND SUPPLY VOL TAGERANGE (Vee = 5.0V ± 5%) 

Symbol Parameter Test Condition 

Ilul Input Leakage Current Vee= 5.25V, VIN = OV to Vee 

IILol Output Leakage Current CS = VIH, VOUT = OV to Vee. Vee = Max. 

VOL Output Low Voltage (1/01-1/09) IOL = SmA, Vee = Min. 

VOH Output High Voltage IOH = -4mA, Vee = Min. 

DC ELECTRICAL CHARACTERISTICS OVER THE OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE RANGE(1) (Vcc = 5.0V ± 5%) 

Min. Max. 

- 1 

- 1 

- 0.4 

2.4 -

718589510 718589512 718589514 

Symbol Parameter Test Condition Com'l. Mil. Com'l. Mil. Com'l Mil. 

lee1 Operating Power CS = VIL, Outputs Open 140 - 140 - 140 -
Supply Current Vee = Max., f = 0(2) 

lee2 Dynamic Operating CS = VIL, Outputs Open 175 - 170 - 165 -
Current Vee = Max., f = fMAX(2) 

NOTES: 
1. All values are maximum guaranteed values. 
2. At f = fMAx, address inputs are cycling at the maximum frequency of read cycles of lItRe. f = 0 means no address input lines change. 

AC TEST CONDITIONS CAPACITANCE 

Inout Pulse Levels GNDto 3.0V (TA = +25°C, f = 1.0 MHz, SOJ package only) 

Inout Rise/Fall Times 3ns Symbol Parameter(1) Condition Max. 

Input Timing Reference Levels 1.5V CIN Input Capacitance VIN = 3dV 4.5 
Output Reference Levels 1.5V CliO Input/Output VOUT = 3dV 6 
AC Test Load See Figures 1, 2, 3 Capacitance 

Unit 

IlA 

IlA 

V 

V 

29511bl06 

Unit 

mA 

mA 

29511bl07 

Unit 

pF 

pF 

29511bl08 NOTE: 2951 Ibl 09 

DATAoUT .l~==z=o == =50=n==1::J--f---rr5-0-n 0 

1.5V 

Figure 1. Output Load 
2951 drw 03 

+5V 

4S0n 

DATAoUT --+---'+ 

255n 50pF* 

2951 drw 04 

Figure 2. Output Load 
(for tOHZ, tCHZ, tOlZ and tClZ) 

*including scope and jig 

1. This parameter is determined by device characterization but is not produc­
tion tested. 

10.5 

4 

3 
!l.TAA 

(Typical, ns) 

2 

20 40 60 SO 100 120140 160 lS0 200 

CAPACITANCE (pF) 2951 drw 05 

Figure 3. Lumped Capacitive Load, Typical Derating 
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IDTI18589S 8iCMOS Cache RAM 
32K x 9-81T (288K-BIT) BURST COUNTER & SELF TIMED WRITE 

FUNCTIONAL DESCRIPTION 
The IDT71 B589 is a very fast 32K x 9 BiCMOS static 

Cache RAM 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: 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 of the clock input. This address will be used to access the 
data in the Cache RAM 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' LSB is 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 bu rsting in process 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. 

COMMERCIAL TEMPERATURE RANGE 

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 
first rising 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 Cache RAM during the high phase 
of the clock of that cycle. 

A chip select pin is provided 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. A LOW level must be present on the 
chip select input and must satisfy data set-up and hold times 
in orderforthe counterto progress to its next state. To stop the 
counter at its current state, the chip select input must be taken 
HIGH, and must stay HIGH long enough to satisfy the 
Cache RAM'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 
(O.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 lOT's sub-4ns FCT-T 
Logic. 

The SOJ package allows for very effective space utilization 
and minimization of capacitance and inductance. 

AC ELECTRICAL CHARACTERISTICS (Vcc = 5.0V ± 5%, O°C to 70°C) 

718589510 718589512 718589514 
Symbol Parameter Min. Max. Min. Max. Min. Max. Unit 

tCYC Clock Cycle Time 15 - 20 - 20 - ns 

tCH Clock Pulse HIGH(1) 5.5 - 7 - 8 - ns 

tCl Clock Pulse LOW(1) 5.5 - 7 - 8 - ns 
tso Set-up Time (ADS, WE. CS. Input Data) 2 - 3 - 3 - ns 

tHO Hold Time (ADS. WE. CS. Input Data) 1 - 1 - 1 - ns 

tSA Address Set-up Time 0.5 - 1 - 1 - ns 

tHA Address Hold Time 3 - 3 - 3 - ns 

tco Clock to Data Valid - 10.5 - 12 - 14 ns 

toe 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-Z(2.3) a - a - a - ns 

tOHZ Output Disable to Output in High-Z(1,2) - 5 - 6 - 7 ns 

NOTES: 
1. This parameter is measured as a HIGH time above 2.2V and a LOW time below O.BV. 
2. Transition is measured ±200mV from steady state. 

'''' fu'" 1m 
3. This parameter is guaranteed by device characterization with the AC load (Figure 2). but is not production tested. 
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10171 B589S BlCMOS CacheRAM 
32K x 9-BIT (288K-BIT) BURST COUNTER & SELF TIMED WRITE COMMERCIAL TEMPERATURE RANGE 

TIMING WAVEFORM OF READ CYCLE 

elK 

ADDRESS 

DATA ~2} 

2951 drw 05 

NOTES: 
1. If Af)S goes LOW during a burst cycle, a new address will be loaded and another burst cycle will be started. 
2. A-Data from address, counter is not incremented to the next addresses. If CS is 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 tso and 
tHo. The output remains unchanged as long as the CS is inactive to advance the counter and as long as the or remains active. 
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10171 B589S BiCMOS Cache RAM 
32K x 9·BIT (288K·BIT) BURST COUNTER & SELF TIMED WRITE COMMERCIAL TEMPERATURE RANGE 

TIMING WAVEFORM OF BURST READ CYCLE 

elK 

ADDRESS 

DATA--------------~~~~~~~AA 

2951 drw 07 

NOTES: 
1. If ADS goes LOW during a burst cycle, a new address will be loaded and another burst cycle will be started. 
2. If CS is 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 tso and lHo. 
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 Ao. CoData 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 A1 
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IDT71 B589S BiCMOS CacheRAM 
32K x 9-BIT (28SK-BIT) BURST COUNTER & SELF TIMED WRITE COMMERCIAL TEMPERATURE RANGE 

TIMING WAVEFORM OF WRITE CYCLE 

CLK fE tel-

~ ~ ~ ~ rL--1 
tso----+- /:tHO 

'\ A' \ 
.. tSA f4-

.. ~tHA )c=x ADDRESS 

.. tso f4-.. tHO 14-, 
1_ r-1~ 

, 'I 
J Ir.. 

CS(2) 

- -

DATAIN ~ 

l 
tOHZ(1) tOlZ ~ 

~ HIGH-Z 'I 

'I ~ 
DATAoUT 

2951 drw 08 

NOTES: 
1. DE' must be taken inactive at least as long as tOHZ + tSA before the second rising clock edge of write cycle. 
2. CS timing is the same as any synchronous signal when used to block writes or to stop the burst count sequence. 
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10171 B589S BiCMOS CacheRAM 
32K x 9·BIT (288K·BIT) BURST COUNTER & SELF TIMED WRITE COMMERCIAL TEMPERATURE RANGE 

TIMING WAVEFORM OF BURST WRITE CYCLE 

ClK 

ADS (3) 

ADDRESS 

CS(4) 

DATAIN 

____ to_H_Z_(1_l ~1::.~~:.~~ HIGH·Z 
DATAoUT 

2951 drw09 

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 A1 
3. If ADS goes LOW during a burst cycle, a new address will be loaded, and another burst cycle will be started. 
4. If CS is taken inactive during a burst write cycle the burst counter will discontinue counting until the CS input again goes active. The timing of the CS input 

for this control of the burst counter must satisfy setup and hold parameters ts and tHo CS timing is the same as any synchronous signal when used to block 
writes or to stop the burst count sequence. 
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1DT71 B589S BiCMOS CacheRAM 
32K x 9-BIT (288K-BIT) BURST COUNTER & SElF TIMED WRITE 

TRUTH TABLE 
CLK Previous ADS ADS 

t H 

t X 

t L 

t X 

t L 

t X 

t L 

- -
- -

t X 

t L 

- -

NOTE: 
H = HIGH 
L = LOW 
X = Don't Care 

= Unrelated 
High-Z = High Impedance 

L 

H 

X 

H 

X 

H 

X 

-
-

H 

X 

-

ORDERING INFORMATION 

lOT 
71B589 

Device 
Type 

S XXX 

Power Speed 

Address 

Valid Input 

-

-

-

-

-
-

-
....::. 

-
-
-

y 

Package 

WE 
X 

-

-
-

-

-

-

-
H 

L 

L 

L 

X 

Process! 
Temperature 

Range 

CS OE 

X -

- -
- -

L -

L -

H -

H -

- H 

- L 

L H 

L H 

L L 

~Blank 
~--------------~ y 

10 
'---------------i 12 

14 

10.5 

COMMERCIAL TEMPERATURE RANGE 

110 Function 

- Preset Address Counter 

- Ignore External Address Pins 

- Ignore External Address Pins 

- Sequence Address Counter 

- Sequence Address Counter 

- Suspend Address Sequencing 

- Suspend Address Sequencing 

High-Z Outputs Disabled 

DATAoUT Read 

DATAIN Write 

DATAIN Write 

- Not Allowed 

2947tbl12 

Plastic Small Outline IC, J-Bend (S032-2) 

Commerc!al Only Speed indicator 
Commercial OnlY} 

Commercial Only 

2951 drw 10 
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~ 
BiCameral™ CacheRAMTM PRELIMINARY 

288K (16K x 9 x 2) IDT71B229S 

FOR RISC CACHES 
Integrated Device Technology, Inc. 

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 

DESCRIPTION: 

Separate write enable and output enable for each bank 
Standard read and write control interface 

The IOT71 B229 is a BiCameral CacheRAM specifically 
designed to support the split instruction and data caches of the 
lOT 79R3000 microprocessor. A complete 128KByte cache 
for the R3000 or the R3500 can be built with only six to seven 
IOT71 B229s (depending on the main memory size supported 
by the system), while an R3001 cacbe 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 fit in 
a circuit board area of approximately two square inches. Internal address latches 

32-pin 300 mil SOJ package 

FUNCTIONAL BLOCK DIAGRAM 

Internal address latches eliminate the need for external 
latches. The BiCameral (two bank) organization reduces the 
number of devices required to support the R3000's split-cache 
architecture and eliminates contention problems encountered 
when one RAM bank is being enabled whi Ie 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, lOT's advanced high-speed pro­
cess, the IOT71 B229 provides dense caches in low board 
space while consuming minimum power. 

Ao-A13 

DCLK~-------------+------------~ 

IWE------I 

Address 
(Instruction) 

16Kx9 
WE Array 

Dour DIN 

IOE-----~ 

I/OJ -1/03 

BiCameral and CacheRAM are trademarks and the IDT logo is a registered trademark of Integrated Device Technology. Inc. 

COMMERaALTEMPERATURERANGE 
«'1992 Integrated Device Technology. Inc. 10.6 

Address 
(Data) 

16K x 9 
Array 

DIN 

WE 

Dour 

1-------- DOE 

2996 drw 01 

SEPTEMBER 1992 

DSC·109413 



TOl: 1WE DOE ~ 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 I Bank data 

H L H H DATA IN, HIGH-Z Write data to I 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 

2996 tbl 01 

TRUTH TABLE 2(1) 

DCLK 1 Address Latch D Address Latch 

L Transparent Latched 

H Latched Transparent 

NOTE: 2996 tbl 02 

1. L; Low, H ; High, X; Don't Care and High-Z ; High Impedance 

10.6 2 



IOTI1B229S 
BiCMOS STATIC RAM 288K (16K x 9 x 2) BiCameralTII CacheRAMTII COMMERCIAL TEMPERATURE RANGE 

PIN DESCRIPTION 

Name Description 

DCLK DCLK, when high, allows the address inputs to flow through the 0 bank's address latch. Conversely, the address in 
the I bank's latch is held during a high input on DCLK. Taking DCLK low freezes data in the 0 bank's address latch 
and allows addresses to flow through the I bank's address latch. 

TOE I Output Enable enables the data outputs from the I bank onto the data inpuVoutput pins. 10E must not be asserted 
simultanteously with the ITO"E, r5W"t: or lWE pins. 

DOE This is an input which enables the data outputs from the 0 bank onto the data inpuVoutput pins. DOE must not be 
asserted simultanteously with the TOE, lWE or OWE pins. 

1WE I Write Enable, when low, gates data from the inpuVoutput pins into the RAM at the I bank address indicated by the 
output of the I bank address latch. Neither DOE nor TOE should be enabled during a write operation. 

OWE o Write Enable is an input which is taken low to gate data from the inpuVoutput pins onto the RAM at the address 
being output from the 0 bank address latch. Neither [)()E" or lITE 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 0 or I bank. When an 
address latch is in the transparent state, these pins are routed directly to that latch's RAM bank. Taking the latch into 
its latched state causes that RAM bank to ignore subsequent changes on the address input pins. 

1/00:8 The inpuVoutput bus comprises nine signals whose functions are determined by the state of the 10E, IWE, DOE" and 
OWE 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 froIT 
these pins into the selected bank's RAM at the address being output by that bank's address latch. When 10E, IWE, 
[)()E" and r5W"t: are all inactive, the inpuVoutput pins are floated in a high-impedance state. 

CAPACITANCE (TA = +25°C, f = 1.0MHz) 

Symbol Parameter(1,2) Conditions Max. Unit 

CIN Input Capacitance VIN = 3dV 6 pF 

COUT Output Capacitance VOUT= 3dV 7 pF 

NOTE: m6~~ 

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

2. Capacitance is measured between OV and 3V during switching. 

RECOMMENDED DC OPERATING 
CONDITIONS 

Symbol Parameter Min. Typ. 

Vcc Supply Voltage 4.75 5.0 

GND Supply Voltage a a 
VIH Input High Voltage 2.2 -
VIL Input Low Voltaqe -0.5(1) -

Max. 

5.25 

a 
Vcc+0.5 

0.8 

Unit 

V 

V 

V 

V 

NOTES: 2996 tbl 05 

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

2996 tbl 03 

ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Rating Commercial Unit 

VTERM(2) Terminal Voltage -0.5to +7.0 V 
with Respect 
toGND 

TA Operating a to +70 DC 
Temperature 

TSIAS Temperature -55 to +125 DC 
Under Bias 

TSTG Storage -55 to +125 DC 
Temperature 

PT Power Dissipation 1.0 W 

lOUT DC Output 50 rnA 
Current 

NOTE: 2996 tbl 06 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress III 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this I 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 

2. VIN must not exceed Vcc+0.5V. 
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IOTI1B229S 

BiCMOS STATIC RAM 288K (16K x 9 x 2) BiCameralTV CacheRAMTV COMMERCIAL TEMPERATURE RANGE 

DC ELECTRICAL CHARACTERISTICS(1, 2) 

(Vee = S.OV ± 5%) 

718229512 718229516 718229522 
Symbol Parameter Com'l. Com'l. Com'l. 

lee1 Operating Power Supply Current 145 145 
Outputs Open, Vee = Max., f = 0 

lee2 Dynamic Operating Current WE$VIL 250 230 
Outputs Open, Vee = Max., 
f=fMAX WE2':VIH 200 190 

NOTES: 
1. All values are maximum guaranteed values. 
2. fMAX.1 ItcYc, all Address input pins are cycling at fMAX. For Reads and Writes both ports are cycling at fMAX. 

f = 0 means no Address inputs change. 

DC ELECTRICAL CHARACTERISTICS OVER THE 
OPERATING TEMPERATURE AND SUPPLY VOLTAGE (Vee = S.OV ± 5%) 

145 

200 

180 

718229528 
Com'l Unit 

145 mA 

190 rnA 

170 mA 

2996tbl07 

IDT7182295 

5ymbol Parameter Test Condition Min. 

liLiI Input Leakage Current Vee = Max., VIN = GND to Vee -
IILol Output Leakage Current Vee = Max., VOUT = GND to Vee -
VOL Output Low Voltage IOL = 8mA, Vee = Min. -
VOH Output High Voltage IOH = -4mA, Vee = Min. 2.4 

ACCESS TIME AND 
CLOCK FREQUENCY EQUIVALENTS 

R3000/1 Clock Frequency 718229 Access Time 

40 MHz 12 ns 

33 MHz 16 ns 

25 MHz 22 ns 

20 MHz 28 ns 
2996tbl09 

RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 

AC TEST CONDITIONS 
Input Pulse Levels 

Ambient Temperature Input Rise/Fail Times 

Input Timing Reference Levels 
2996tbll0 Output Reference Levels 

AC Test Load 

10.6 

Max. Unit 

5 ~ 

5 ~ 

0.4 V 

- V 

2996tbl08 

GND to 3.0V 

5ns 

1.5V 

1.5V 

See Figures 1, 2 and 3 

2996 tbltt 
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10171B229S 
BiCMOS STATIC RAM 288K (16K x 9 x 2) BiCameralTll CacheRAMTlI 

+l.S Volts 

ro.----------. ~ son 
DATAoUT -t-) Zo = so n ~ 

I 1-
2996 drw 03 

Figure 1. AC Test Load 

SV 

~
80n 

DATAoUT 

2ssn SpF* 

2996drw 04 

*lncJudes scope and jig. 

Figure 2. AC Test Load (for toLZ & tOHZ) 

79R3000 

AdrLo (lS:2) 
/14 

I 
IRd* 

IWr* 

DRd* 

DWr* 

DClk 

Data and Tag 
/60 Buses 

I 

NOTE: 

4 

3 
ATAA 

(Typical, ns) 2 

COMMERCIAL TEMPERATURE RANGE 

Slope = 0.Sns/30pF 

20 40 60 80 100 120140 160 180200 

CAPACITANCE (pF) 

2996 drw 05 

Figure 3. Lumped Capacitive Load, Typical Derating Curve 

718229 229 229 229 229 229 229 

Addr(13:0) 

10E 

IWE 

DOE 

DWE 

DCLK 

1/0(8:0) 

_k 8 l 8
f8 _~9l9{9 f 9 

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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10T71B229S 

BiCMOS STATIC RAM 288K (16K x 9 x 2) BiCameralTIA CacheRAMTIA COMMERCALTEMPERATURERANGE 

AC ELECTRICAL CHARACTERISTICS (Vcc = 5.0V ± 5%) 

718229S12 718229S16 718229S22 718229S28 

Symbol Parameter Min. Max. Min. Max. Min. Max. Min. Max. Unit 

Read Cycle 

tCYC Read Cycle Time(1) 25 - 30 - 40 - 50 - ns 

tsu Address Setup Time 4 - 4 - 5 - 5 - ns 

tH Address Hold Time 3 - 3 - 4 - 6 - ns 

tAA Address Access Time - 12 - 16 - 22 - 28 ns 

tOE Output Enable Time - 5 - 7 - 10 - 13 ns 

tOLZ(2) Output Enable to Output in Low-Z 2 - 2 - 2 - 2 - ns 

tOHZ(2) Output Disable to Output in High-Z 2 5 2 6 2 8 2 10 ns 

NOTES: 2996 tbl12 

1. One cycle includes both a D bank read or write and an I 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(1) 

~ ________________________ tCYC __________________________ ~~ 

Address o Address I Address o Address 

tsu tH tsu tH 

DCLK 

~---- tAA ----~ tAA 

tOE tOE 

10E 

tOLZ(2) tOHZ(2) 
tOLZ(2) 

tOHZ(2) 

I/O DATAoUT VALID DATAoUT VALID 

2996 drw 07 

NOTES: 
1. OWE and IWE must be high during read cycles. 
2. The transition is measured ±200mV from steady state. 
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IDT71B229S 
BiCMOS STATIC RAM 288K (16K x 9 x 2) BiCameraFIl CacheRAMTil . COMMERCIAL TEMPERATURE RANGE 

AC ELECTRICAL CHARACTERISTICS (VCC = 5.0V ± 5%) 

718229512 718229516 718229522 718229528 

5ymbol Parameter Min. Max. Min. Max. Min. Max. Min. Max. Unit 

Write Cycle 

tCYC Write Cycle Time(1) 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 -0.5 - -0.5 - -0.5 - -0.5 - ns 

twp Write Pulse Width 10 - 13 - 16 - 20 - ns 

tDW Data to Write Time Overlap 5 - 6 - 7 - 8 - ns 

tDH Data Hold from Write Time 2 - 2 - 2 - 2 - ns 

NOTES: 2996 tbl 13 

1. One cycle includes both a D bank read or write and an I bank read or write. 

TIMING WAVEFORM OF WRITE CYCLES(1, 2) 

~------------------------- tCYC ------------------------~ 

Address I Address D Address 

tH tH 

DCLK 

~-----------+- tAW -------...... --- tWR 

tAS 

~--------f--- tAW --------...... +011---

... ----twP ~-- twp ---___ ~ 

tDW tDH 

I/O DATAIN VALID DATAIN VALID 

NOTES: 2996 drw 08 

1. DOE and fOE 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. 

10.6 7 



10171B229S 
BiCMOS STATIC RAM 288K (16K X 9 X 2) BiCameral'nl CacheRAM'nI COMMERCIAL TEMPERATURE RANGE 

TIMING WAVEFORM OF MIXED READ AND WRITE CYCLES(1, 2, 3) 

tCYC -------------.t 

Address D Address I Address D Address 

tsu tH tsu tH 

DCLK 

.------ tAW -----..... _--tWR 

tAS _ .... _-- twp ---..! tOE 

tDW tDH 
tOHZ (4) 

1/0 DATAoUT VALlD>-----c DATAIN VALID DATAoUT VALID 

NOTE: 
2996 drw 09 

1. r:iOE and ~ are high during write cycles. 
2. OWE' must be high or DCLK must be low during all address transitions. Likewise, 1WE' or DCLK must be high during all address transitions. 
3. ~ and TWi: must be high during read cycles. 
4. The transition is measured ±200mV from steady state. 

ORDERING INFORMATION 

IDT 718229 

Device 
Type 

S 

Power 

xx 
Speed 

x 
Package 

'---------tl Y 300-mil SOJ (S032-2) 

10.6 

12 
16 
22 
28 
} Access Time in nanoseconds 

2996 drw 10 
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DOMESTIC SALES REPRESENTATIVES 
ALABAMA CANADA HAWAII MAINE NEBRASKA 
lOT (WESTERN) lOT lOT IDT 
555 Sparkman Dr., Thorson Co. Northwest (Western Headquarters) (Eastern Headquarters) (Central Headquarters) 
Ste.1200-D Bellevue, WA 2975 Stender Way #2 Westboro Business 1375 E. Woodfield Rd., 
Huntsville, AL 35816 (206) 455-9180 Santa Clara, CA 95052 Park Ste.380 
(205) 721-0211 (408) 492-8350 200 Friberg Pkwy., Schaumburg,IL 60173 

COLORADO 
Ste.4002 (708) 517-1262 

ALASKA IDAHO Westboro, MA 01581 
lOT (NORTHERN) 

(508) 898-9266 NEVADA Thorson Co. Northwest (NW Regional Office) (NORTHERN) Bellevue, WA 161617thSt., Ste. 370 Anderson Associates MARYLAND (206) 455-9180 Denver, CO 80202 Bountiful, UT lOT 
(303) 628-5494 (801) 292-8991 lOT (Western Headquarters) 

ARIZONA (NE Regional Office) 2975 Stender Way 
Thorson Rocky Mountain IDAHO 

Horn Point Harbor Santa Clara, CA 95052 Western High Tech Mktg. 
Englewood, CO 105 Eastern Ave., Ste. 201 (408) 492-8350 

Scottsdale, Az 
(303) 773-6300 

(SOUTHERN) Annapolis, MD 21403 
(602) 860-2702 Thorson Rocky Mountain (301) 858-5423 NEVADA 

CONNECTICUT 
Salt Lake City, UT 

(SOUTHERN) ARKANSAS (B01) 942-1683 MASSACHUSETTS 
lOT SJ Associates Western High Tech Mktg. 

Rockville Centre, NY ILLINOIS lOT 
(Clark County, NV) (S. Central Regional (Eastern Headquarters) 

Office) (516) 536-4242 
lOT #2 Westboro Business 

Scottsdale, AZ 

14285 Midway Rd., Ste. (Central Headquarters) Park 
(602) 860-2702 

100 DELAWARE 1375 E. Woodfield Rd., 200 Friberg Pkwy., 
Dallas, TX 75244 lOT Ste.380 Ste.4002 NEW HAMPSHIRE 
(214) 490-6167 (NE Regional Office) Schaumburg,IL 60173 Westboro, MA 01581 lOT 

Horn Point Harbor (708) 517-1262 (508) 898-9266 (Eastern Headquarters) 
CALIFORNIA 105 Eastern Ave., Ste. #2 Westboro Business 

/DT 201 Synmark Sales MICHIGAN Park 

(Corporate Headquarters) Annapolis, MD 21403 Park Ridge, IL 
Tritech Sales 

200 Friberg Pkwy., 

2975 Stender Way (301) 858-5423 (708) 390-9696 
Farmington Hills, MI 

Ste.4002 

P.O. Box 58015 (313) 442-1200 
Westboro, MA 01581 

Santa Clara, CA 95052 S-J Mid Atlantic, Inc. INDIANA (508) 898-9266 

(408) 727-6116 Mt. Laurel, NJ OB054 
Arete Sales (609) 866-1234 MINNESOTA 
Ft. Wayne, IN NEW JERSEY 

lOT (219) 423-1478 lOT 
lOT 

(Western Headquarters) FLORIDA (N. Central Regional Office) 
(NE Regional Office) 2975 Stender Way lOT Arete Sales 1650 W. 82nd Street 
One Greentree Centre, 

Santa Clara, CA 95052 (SE Regional Office) Greenwood, IN Ste.1040 
Ste.202 

(408) 492-8350 1413 S. Patrick Dr., Ste. (317) 882-4407 Minneapolis, MN 55431 
Marlton, NJ 08053 

10 (612) 885-5777 
(609) 596-8668 

lOT Indian Harbor Beach, FL IOWA 
(SW Regional Office) 32937 OHMS Technology Inc. 

SJ Mid-Atlantic, Inc. 
6 Jenner Dr., Ste. 100 (407) 773-3412 Rep Associates Edina, MN 

Mt. Laurel, NJ 
Irvine, CA 92718 Cedar Rapids, IA (612) 932-2920 

(609) 866-1234 (714) 727-4438 lOT (319) 373-0152 

(SE Regional Office) MISSISSIPPI NEW MEXICO /DT 18167 U.S. 19 North KANSAS 
(SW Regional Office) lOT 

Western High Tech Mktg. Ste.455 Rush & West Associates (SE Regional Office) 16130 Ventura Blvd., Clearwater, FL 34624 Olathe, KS 1413 S. Patrick Dr., 
Scottsdale, Az 

Ste.370 (813) 532-9988 (505) 884-2256 
Encino, CA 91436 (913) 764-2700 Ste.10 

(818) 981-4438 /DT 
Indian Harbor Beach, FL 

NEW YORK KENTUCKY 32937 

Quest-Rep 
(SE Regional Office) (407) 773-3412 lOT 1500 N. W. 49th St., Arete Sales 

San Diego, CA Ste.500 Ft. Wayne, IN (NE Regional Office) 
(619) 622-5040 Ft. Lauderdale, FL 33309 (219) 423-1478 

MISSOURI 250MiIISt., Ste.107 

(305) 776-5431 Rush & West Associates 
Rochester, NY 14614 

CANADA LOUISIANA st. Louis, MO 
(716) 777-4040 

(EASTERN) GEORGIA 
/DT 

(314) 965-3322 
Quality Components 

CMT Renmark, Inc. lOT (S. Central Regional 
MONTANA 

Buffalo, NY 
Kanata,ONT (SE Regional Office) Office) (716) 837-5430 
(613) 591-9555 18167 U.S. 19 North 14285 Midway Rd., Ste. Thorson Rocky Mountain 

Ste.455 100 Englewood, CO Quality Components 
CMT Renmark, Inc. Clearwater, FL 34624 Dallas, TX 75244 (303) 773-6300 Manlius, NY 
Mississauga, ONT (813) 532-9988 (214) 490-6167 (315) 682-8885 
(416) 612-0900 

SJ Associates 
CMT Renmark, Inc. Rockville Centre, NY 
Pointe Claire, Quebec (516) 536-4242 
(514) 694-6088 



NORTH CAROLINA OREGON SOUTH CAROLINA UTAH WASHINGTON 
Tingen Technical Sales lOT /DT Anderson Associates Thorson Co. Northwest 
Raleigh, NC (NW RegionalOffice) (SE Regional Office) Bountiful, UT Bellevue, WA 
(919) 870-6670 15455 NW Greenbriar 1413 S. Patrick Dr., Ste. 10 (801) 292-8991 (206) 455-9180 

Pkwy Indian Harbor Beach, FL 

NORTH DAKOTA Ste.210 32937 Thorson Rocky Mountain WEST VIRGINIA 

OHMS Technology Inc. 
Beaverton, OR 97006 (407) 773-3412 Salt Lake City, UT 84121 
(503) 690-8978 (801) 942-1683 Norm Case Associates 

Edina,MN SOUTH DAKOTA Rocky River, OH 
(612) 932-2920 

PENNSYLVANIA VERMONT (216) 333-0400 
OHMS Technology Inc. 

OHIO (WESTERN) Edina, MN lOT 
WISCONSIN Norm Case Associates (612) 932-2920 (Eastern Headquarters) 

Norm Case Associates 
Rocky River, OH #2 Westboro Business Synmark Sales 

Rocky River, OH 
(216) 333-0400 TENNESSEE Park Park Ridge, IL 

(216) 333-0400 200 Friberg Pkwy., (708) 390-9696 
lOT Ste.4002 

OKLAHOMA PENNSYL VANIA 555 Sparkman Dr., Westboro, MA 01581 
(EASTERN) Ste.1200-D (508) 898-9266 

WYOMING 
lOT 

S-J Mid-Atlantic 
HuntSVille, AL 35816 Thorson Rocky Mountain 

(S. Central Regional Office) (205) 721-0211 
14285 Midway Rd., Ste. Mt. Laurel, NJ 08054 VIRGINIA Englewood, CO 

100 (609) 866-1234 
lOT 

(303) 773-6300 
TEXAS Dallas, TX 75244 (NE Regional Office) 

(214) 490-6167 RHODE ISLAND lOT Horn Point Harbor 

lOT 
(S. Central Regional Office) 105 Eastern Ave., Ste. 201 

(Eastern Headquarters) 
14285 Midway Rd., Ste. Annapolis, MD 21403 
100 

#2 Westboro Business 
Oaf/as, TX 75244 

(301) 858-5423 

Park 
200 Friberg Pkwy., 

(214) 490-6167 

Ste.4002 
Westboro, MA 01581 
(508) 898-9266 

lOT TECHNICAL CENTERS 

Integrated Device Technology, Inc. 
(Western Headquarters) 
2975 Stender Way 
Santa Clara, CA 95052 
(408) 492-8350 

Integrated Device Technology, Inc. 
(Southwestern Regional Office) 
6 Jenner Drive, Suite 100 
Irvine, CA 92718 
(714) 727-4438 

Integrated Device Technology, Inc. 
(South Central Regional Office) 
14285 Midway Road, Suite 100 
Dallas, TX 75244 
(214) 490-6167 

Integrated Device Technology, Inc. 
(Eastern Headquarters) 
#2 Westboro Business Park 
200 Friberg Parkway, Suite 4002 
Westboro, MA 01581 
(508) 898-9266 

Integrated Device Technology, Ltd. 
(European Headquarters/Northern Europe 
Regional Office) 
21 The Crescent 
Lea therhea d 
Surrey, UK KT228DY 
Tel.: 44-0372-363-339/734 

AUTHORIZED DISTRIBUTORS (U.S. and Canada) 

Alliance Future 
Electronics 

Contact your local office. 

Hall-Mark Hamilton! Avnet Insight 
Electronics 

Vantage Zentronics 
Components 



INTERNATIONAL SALES REPRESENTATIVES 
AFRICA Scientec REA Jermyn GmbH Lasi Electronica SPAIN 
Monte Vista International 

SchwerwiIJer, France Norderstedt, Germany Torino, Italy 
Anatronic, SA 

5673 W. Los Positas Blvd., 
Tel.: 33-88-82-5514 Tel.: 49-40/5282041 Tel.: (3911) 328588 

Madrid, Spain 
Ste.205 

Scientec, REA Jermyn GmbH Microelit SPA & SRL Tel.: 34-1-542-5566 
Pleasanton, CA 94588 

Saint-Etienne, France Nurnberg, Germany Milan, Italy 
Tel: 510-463-8693 

Tel.: 33-77-79-7970 Tel.: 49-911/425095 Tel.: 39-2-4817900 Anatronic, SA 
Barcelona, Spain 

AUSTRALIA Scantec GmbH Microelit SPA & SRL Tel.: 34-3-258-1906 
A2M Planegg, Germany Rome, Italy 

George Brown Group Brignol/es, France 
Tel.: 49-859-8021 Tel.: 39-6-8894323 SWEDEN 

Rydalmere, Australia Tel.: 33-1-94-59-2293 

Tel.: 612-638-1999 Scantec GmbH JAPAN 
Svensk Teleindustri AS 

A2M Kirchheim, Germany Spanga, Sweden 
George Brown Group Bron, France Tel.: 49-70-215-4027 lOT Tel.: 46-8-761-7300 
Hilton, Australia Tel.: 33-1-72-37-0414 (Japan Headquarters) 
Tel.: 618-352-2222 

A2M 
Scantec GmbH U.S. Bldg. 201 SWITZERLAND 

George Brown Group BUC, France 
Ruckersdorf, Germany 1-6-15 Hirakarasho, 
Tel.: 49-91-157-9529 Chiyoda-Ku ElbatexAG 

Blackburn, Australia Tel.: 33-1-39-56-8181 Hardstrasse 72 
Tel.: 613-878-8111 Topas Electronic GmbH 

Tokyo 102, Japan 
CH-5430 Wettingen 

A2M Tel.: 813-3221-9821 
Cesson-Sevigne, France 

Hannover, Germany Switzerland 

AUSTRIA Tel.: 33-1-99-63-3232 
Tel.: 49-51-113-1217 Dia Semicon Systems Tel.: 011-41-56275-777 

Elbatex AG Topas Electronic GmbH 
Tokyo, Japan 

Hardstrasse 72 
A2M Quickborn, Germany 

Tel.: 813-3439-2700 TAIWAN 
CH-5430 Wettingen 

Le Chesnay Cedex, France 
Tel.: 49-4106-73097 Kanematsu Semiconductor Johnson Trading Company 

Tel.: 33-1-39-54-9113 
Switzerland Corp. Taipei, Taiwan 
Tel.: 011-41-56275-777 A2M HONG KONG Tokyo, Japan Tel.: 886-273-31211 

Merignac, France 
lOT 

Tel.: 813-3551-7791 
World Peace Industrial Co., 

BELGIUM Tel.: 33-1-56-34-1097 
(Hong Kong Reg. Office) Marubun Ltd. 

BeteaSA Aquitech Rm.1505, Tokyo, Japan Taipei, Taiwan 
St.-Stevens-Woluwe, Merignac, France 15/F The Centre Mark, Tel.: 813-3639-9805 Tel: 886-2788-5200 
Belgium Tel.: 33-56-55-1830 287-299 Queen's Road 
Tel.: 322-725-1080 Central Tachibana Tectron Co., Ltd. UTC 

Aquitech Hong Kong Tokyo, Japan Taipei, Taiwan 

DENMARK Cedex, France Tel.: 852-542-0067 Tel.: 813-3793-1171 Tel.: 886-2-7753666 

Tel.: 33-1-4-96-9494 
ExatecNS Lestina International Ltd. KOREA UNITED KINGDOM 
Copenhagen, Denmark Aquitech Kowloon, Hong Kong 
Tel.: 45-31-191022 Rennes, France Tel.: 852-735-1736 Eastern Electronics lOT 

Tel.: 33-99-78-3132 Seoul, Korea (European Headquarters! 

FINLAND INDIA Tel.: 822-553-2997 No. Europe Reg. Office) 
Aquitech 21 The Crescent 

Comodo Oy Lyon, France Malhar Corp. NETHERLANDS Leatherhead 
Helsinki, Finland Tel.: 33-72-73-2412 Bryn Mawr, PA Surrey, UK KT228DY 
Tel.: 358-0757-2266 Tel.: 215-527-5020 Auriema Tel.: 44-0372-363-339/734 

GERMANY Eindhoven, Netherlands 

FRANCE Sritech Information Tel.: 31-40-816565 Micro Call, Ltd. 
lOT Technology, Inc Thame Oxon, UK 

lOT (Central Europe Reg. Javanagar, Bangalore NORWAY Tel.: 44-844-261-939 
(So. Europe Reg. Office) Office) 0812-643608 
15 Rue du Buisson aux Gottfried- Von-Cramm-Str. 1 EltronNS 

The Access Group Ltd. 

Fraises 8056 Neufahrn, Germany ISRAEL Oslo, Norway 
Hertfordshire, UK 

91300 Massy, France Tel.: 49-8165-5024 Tel.: 47-2-500650 
Tel.: 0462-480888 

Tel.: 33-1-69-30-89-00 Vectronics, Ltd. 
Jermyn GmbH Herzlia, Israel 

Scientec REA Limburg, Germany Tel.: 972-52-556070 SINGAPORE 
Bordeaux, France Tel.: 49-6431/508-0 lOT 
Tel.: 33-56-39-3271 ITALY (Hong Kong Reg. Office) Jermyn GmbH 
Scientec REA Berlin, Germany Lasi Electronica 

Rm.1505, 

ChatiIJon, France Tel.: 49-3012142056 Bologna, Italy 
15/F The Centre Mark, 

Tel.: 33-149-652750 287-299 Queen's Road 

Jermyn GmbH 
Tel.: (3951) 353815 Central 

Scientec REA Dusseldorf, Germany Lasi Electronica Hong Kong 
Cesson-Sevigne, France Tel.: 49-211/25001-0 Firenze, Italy Tel.: 852-542-0067 
Tel.: 33-99-83-9898 Tel.: (3955) 582627 

Scientec REA 
Jermyn GmbH SOUTH AMERICA 
Heimstetten, Germany Lasi Electronica 

Rognes, France 49-89/909903-0 Milano. Italy Intectra Inc. 
Tel.: 33-42-50-1805 Tel.: (39) 266-101370 Mountain View, CA 

Jermyn GmbH Tel.: 415-967-8818 
Herrenberg, Germany Lasi Electronica 
Tel.: 49-7032/203-01 Roma,ltaly 

Tel.: (19396) 5405301 
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Integrated 
Device Technology, Inc. 

2975 Stend r Way 
Santa Oara, CA 95054-3090 
(BOO) 345-7015 FAX: (408) 492-8674 
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