


































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































ID17MB4084 
2M x 8 CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 

TRUTH TABLE ABSOLUTE MAXIMUM RATINGS(1) 
Mode CS OE WE Output Power Symbol Rating Commercial Unit 

Standby H X X High-Z Standby VTERM Terminal Voltage -0.5 to +7.0 V 

Read L L H DOUT Active 
with Respect 
toGND 

Read L H H High-Z Active 
TA Operating o to +70 °C 

Write L X L DIN Active Temperature 

2794 tbl 02 T81AS Temperature -10 to +85 °C 
Under Bias 

CAPACITANCE(1) (TA = +25°C, f = 1.0MHz) TSTG Storage -55 to +125 °C 
Symbol Parameter Conditions Typ. Unit Temperature 

CIN Input Capacitance VIN = OV 35 pF lOUT DC Output Current 50 rnA 

CIN(e) Input Capacitance (CS) VIN = OV 8 pF NOTE: 2794 tbl 05 

COUT Output Capacitance VOUT= OV 35 pF 

NOTE: 2794 tbl 03 

1. This parameter is guaranteed by design, but not tested. 

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 ex­
tended periods may affect reliability. 

RECOMMENDED DC OPERATING CONDITIONS RECOMMENDED OPERATING 
Symbol Parameter Min. Typ. Max. Unit TEMPERATURE AND SUPPLY VOLTAGE 

Vee Supply Voltage 4.5 5 5.5 V 

GND Supply Voltage 0 0 0 V 

Ambient 
Grade Temperature GND Vee 

VIH Input High Voltage 2.2 - 6 V 
Commercial O°C to +70°C Ov 5V± 10% 

VIL Input Low Voltage -0.5(1) - 0.8 V 
2794 tbl 06 

NOTE: 2794 tbl 04 

1. VIL = -2.0V for pulse width less than 10ns. 

DC ELECTRICAL CHARACTERISTICS 
(Vee = 5V + 10%, TA = O°C to +70°C) -

7MB4084LxxP 

Symbol Parameter Test Conditions Min. Max. Unit 

IILlI Input Leakage Vee = Max., VIN = GND to Vee - 20 JlA 
IILol Output Leakage Vee = Max., CS = VIH, - 20 JlA 

VOUT = GND to Vee 

VOL Output Low Voltage Vee = Min., IOL = 2mA - 0.4 V 

VOH Output High Voltage Vee = Min., IOH = -1 rnA 2.4 - V 

Icc Dynamic Operating Current Vee = Max., CS:=; VIL; f = fMAX, - 110 rnA 
Outputs Open 

IS8 Standby Supply Current CS ~ VIH, Vee = Max., f = fMAX, - 12 rnA 
(TTL Levels) Outputs Open 

IS81 Full Standby Supply Current CS~ Vee - 0.2V, VIN ~ Vee - 0.2V - 450 JlA 
(CMOS Levels) or:=; 0.2V 

2794tbl07 

7.25 2 

II 



IDT7MB4084 
2M x 8 CMOS STATIC RAM MODULE' 

DATA RETENTION CHARACTERISTICS 
(TA = O°C to + 70°C) 

Symbol Parameter 

VOR Vee for Data Retention 

lecDR Data Retention Current 

tCDR(2) Chip Deselect to Data Retention Time 
tR(2) Operation Recovery Time 

NOTES: 
1. tRC = Read Cycle Time. 
2. This parameter is guaranteed by design, but not tested. 

DATA RETENTION WAVEFORM 

AC TEST CONDITIONS 

Test Condition 

-
CS ~ Vce • 0.2V 

VIN :S Vee· 0.2V or 

VIN ~ 0.2V 

DATA 
RETENTION MODE 

VDR~2V 

VDR 

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 and 2 
2794 tbl 09 

+5V 

480n 

COMMERCIAL TEMPERATURE RANGE 

Max. 

Min. Vcc@2.0V Unit 

2.0 - V 

- 250 j.tA 

0 - ns 

tRe llJ - ns 

2794 tbl 08 

2794 drw 03 

+5V, 

480n 

DATAoUT--------,-------~ DATAoUT--------,-------~ 

255n 30 pF* 
255n 5 pF* 

2794 drw 04 2794 drw 05 

Figure 1. Output Load Figure 2. Output Load 
(for tOlZ, tCHZ, tOHZ, tWHZ, tow and telz) 

7.25 3 



IDTIMB4084 
2M x 8 CMOS STATIC RAM MODULE 

AC ELECTRICAL CHARACTERISTICS(2) 
(Vee = 5V ± 10%, TA = O°C to +70°C) 

-55 
Symbol Parameter Min. 

Read Cycle 

tRC Read Cycle Time 55 

tAA Address Access Time -
tACS Chip Select Access Time -
tOE Output Enable to Output Valid -
tOHZ(1) Output Disable to Output in High Z -
tOLZ(1) Output Enable to Output in Low Z 5 
tCLZ(1) Chip Select to Output in Low Z 5 
tCHZ(1) Chip Deselect to Output in High Z -
tOH Output Hold from Address Change 5 

tpu(1) Chip Select to Power-Up Time 0 
tPO(1) Chip Deselect to Power-Down Time -
Write Cycle 

twc Write Cycle Time 55 

twp Write Pulse Width 55 

tAS Address Set-up Time 5 

tAW Address Valid to End of Write 50 

tcw Chip Select to End of Write 50 

tow Data to Write Time Overlap 20 

tOH Data Hold Time 0 

tWR Write Recovery Time 0 

tWHZ(1) Write Enable to Output in High Z -
toW(1) Output Active from End of Write 5 

NOTES: 
1. This parameter is guaranteed by design, but not tested. 
2. Preliminary specifications only. 

-70 
Max. Min. 

- 70 

55 -
55 -

30 -

20 -
- 5 

- 5 

20 -
- 5 

- 0 

55 -

- 70 

- 55 

- 0 

- 65 

- 65 

- 35 

- 0 

- 0 

20 -
- 0 

7.25 

COMMERCIAL TEMPERATURE RANGE 

7MB4084LxxP 

-85 -100 -120 
Max. Min. Max. Min. Max. Min. Max. Unit 

- 85 - 100 - 120 - ns 

70 - 85 - 100 - 120 ns 

70 - 85 - 100 - 120 ns 

45 - 48 - 50 - 60 ns 

30 - 33 - 35 - 40 ns 

- 0 - 0 - 0 - ns 

- 5 - 5 - 5 - ns 

40 - 43 - 45 - 50 ns 

- 5 - 5 - 5 - ns 

- 0 - 0 - 0 - ns 

70 - 85 - 100 - 120 ns 

- 85 - 100 - 120 - ns 

- 65 - 75 - 90 - ns 

- 2 - 5 - 5 - ns 

- 82 - 90 - 100 - ns 

- 80 - 85 - 100 - ns 

- 38 - 40 - 45 - ns 

- 0 - 0 - 0 - ns 

- 0 - 0 - 0 - ns 

30 - 33 - 35 - 40 ns 

- 0 - 0 - 0 - ns 

27941bll0 

II 

4 



IDT7MB4084 
2M x 8 CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 

TIMING WAVEFORM OF READ CYCLE NO. 1(1) 

14----------- tRG ---------..-j 

ADDRESS 

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

2794 drw 06 

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

tRG ----------~ 

ADDRESS 

tAA ----------../ 

14------ tOH -----~ 

DATAoUT 

2794 drw 07 

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

tAGS ____ ~----~~ . 

DATAoUT ____ ~~~~~~~~~~~_t_G_LZ_(_5)_-_ -_ -_ -_-_-_-_-_-_~:.~~------t-G-HZ-(-5)-l_ 

NOTES: 2794drw 08 

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. This parameter is guaranteed by design, but not tested. 

7.25 5 



IDT7MB4084 
2M x 8 CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 

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

twc 

=> K ) '/ '-
ADDRESS 

/ ~ , 
tAW 

~ -' , / 
~ 

-tAS twp (7) tWR-

~~ / ~ 
~ tWHZ(6)..., tOHZ (6) 

DATAoUT 

tOHZ (6) tow (6) 

l (4) "- (4) ) f-/ tDH r 
tDW-

DATA VALID " / 
DATAIN 

2794 drw 09 

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

twc 

ADDRESS ~ '/ ) K ~ " tAW 

'} / 
'/ 

_tAS tcw tWR 

tDW "I • tDH 

DATA VALID 3~-DATAIN ________________________________ --(~ 
2794 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. twA is measured from the earlier of CS or WE going high to the end of write cycle. 
4. During this period, 110 pins are in the output state, and input si~s must not be applied. 
5. "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 with a SpF load (including scope and jig). This parameter is guaranteed by design, but not tested. 
7. "DE is low during a WE controlled write cycle, the write pulse width must be the greater of twp or twHZ + tow to allow the liD drivers to turn olf and data 

to be placed on the bus for the required tDW. "DE is high during a WE controlled write cycle, this requirement does not apply and the write pulse can be 
as short as the specified twP. 

PACKAGE DIMENSIONS -- PLEASE CONSULT FACTORY 

7.25 6 



2Mx8 PRELIMINARY G~ CMOS STATIC RAM IDT7MP4059 

MODULE 
Integrated Device Technology, Inc. 

FEATURES: 
• High-density 16 megabit CMOS static RAM module 
• Pin-compatible upgrade from IDT7MP4058 (512K x 8) 

SRAM module 
• Fast access time: 55ns (max.) 
• Low power consumption 

- Active: 11 OmA (max.) 
- CMOS Standby: 450flA (max.) 
- Data Retention: 250flA (max.)Vcc = 2V 

• Surface-mounted RAM packages on an epoxy laminate 
(FR-4) substrate 

• Offered in a 36-pin SIP (Single In-line Package) for 
maximum space-saving 

• Single 5V (±10%) power supply 
• Inputs and outputs TTL-compatible 

PIN CONFIGURATION 

1 
2 

3 
4 

5 

6 

7 
8 

9 
10 

11 

12 
13 
14 

15 
16 

17 
18 

19 

20 

21 

22 
23 

24 
25 
26 

27 
28 

29 
30 
31 

32 

33 

34 

35 
36 

SIP 
BACK VIEW 

A20 

\l::c 
WE: 
11/02 
1/0 3 

1/00 
Al 
A2 

A3 

A4 

GND 

1/05 

Al0 

Al1 
As 
A13 
A14 

Alg 

55 
A1s 
A16 

A12 

AIS 

As 

1/01 

GND 

Ao 
A7 

As 
Ag 

1/07 

1104 
1106 

A17 

\l::c 
DE: 

COMMERCIAL TEMPERATURE RANGE 
©1992 Integrated Device Technology, Inc. 

DESCRIPTION: 
The IDT7MP4059 is a 2M x 8 high-speed CMOS static 

RAM module constructed on an epoxy laminate substrate 
(FR-4) using four 512K x 8 static RAMs and a one-of-four 
decoder in plastic surface mount packages. 

The IDT7MP4059 is available with maximum access times 
as fast as 55ns, with maximum operating power consumption 
of605mW. 

The IDT7MP4059 is offered in a 36-pin SIP (Single In-line 
Package). This vertically mounted SIP module is a cost­
effective solution allowing for very high packing density. 

All inputs and outputs of the IDT7MP4059 are TTL-compat­
ible and operate from a single 5V supply. Fully asynchronous 
circuitry is used, requiring no clocks or refreshing for opera­
tion. 

FUNCTIONAL BLOCK DIAGRAM 

ADDRESS 2;/ 
WE -----0 
OE-o 

CS -----0 

2M x 8 
RAM 

DATA 110 

PIN NAMES 

AO-20 Address Inputs 

1/00-7 Data Inputs/Outputs 

OE Output Enable 

WE Write Enable 

CS Chip Select 

Vcc Power 

GND Ground 

7.26 

2840 drw 02 

--

2840 lbl 01 

APRIL 1992 
DSC·709411 



IDTIMP4059 
2M x 8 CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 

ABSOLUTE MAXIMUM RATINGS 

Symbol Rating(1) Commercial Unit 

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

TA Operating o to +70 °C 
Temperature 

T81AS Temperature -10 to +85 °C 
Under Bias 

TSTG Storage -55 to +125 °C 
Temperature 

lOUT DC Output Current 50 mA 

RECOMMENDED DC 
OPERATING CONDITIONS 

Symbol Parameter Min. 

Vee Supply Voltage 4.5 

GND Supply Voltage 0 

VIH Input High Voltage 2.2 

VIL Input Low Voltage -0.5 

NOTE: 
1. VIL = -3.0V for pulse width less than 20ns 

Typ. Max. Unit 

5 5.5 V 

a 0 V 

- 6 V 

- 0.8 V 

2840 tbl 04 

NOTE: 2840 tbl 02 

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 ofthe device atthese or any other conditions 
above those indicated in the operational sections ofthisspecification is not 
implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliability. 

RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 

Ambient 
Grade Temperature GND Vee 

Commercial O°C to +70°C OV 5V± 10% 

2840 tbl 05 

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

Symbol Parameter(1) Conditions Typ. Unit Mode CS OE WE Output Power 

CIN Input Capacitance VIN = OV 35 pF Standby H X X High-Z Standby 

CIN(e) Input Capacitance (CS) VIN = OV 8 pF Read L L H DOUT Active 

COUT Output Capacitance VOUT= OV 35 pF Read L H H High-Z Active 

NOTE: 2840tbl03 Write L X L DIN Active 
1. This parameter is guaranteed by design, but not tested. 2840tbl06 

DC ELECTRICAL CHARACTERISTICS 
(Vee = 5V + 10% TA = O°C to +70°C) -

Symbol Parameter Test Conditions Min. Max. Unit 

III Input Leakage Vee = Max., VIN = GND to Vee - 20 j.iA 

ILO Output Leakage Vee = Max., CS = VIH, VOUT = GND - 20 j.iA 
to Vee 

VOL Output Low Voltage Vee = Min., IOL = 2mA - 0.4 V 

VOH Output High Voltage Vee = Min., IOH = -1 mA 2.4 - V 

Icc Dynamic Operating Current Vee = Max., CS ~ VIL; f = fMAX, - 110 mA 
Outputs Open 

IS8 Standby Supply Current CS ~ VIH, Vee = Max., f = fMAX, - 12 mA 
(TTL Levels) Outputs Open 

IS81 Full Standby Supply Current CS~ Vee 0.2V, VIN ~ Vee-0.2V - 450 j.iA 
(CMOS Levels) or ~ 0.2V 

2840 tbl 07 

7.26 2 



IDT7MP4059 
2M x 8 CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 

DATA RETENTION CHARACTERISTICS (TA = O°C TO +70°C) 

Vcc@2.0V 

Symbol Parameter Test Condition Min. Max. Unit 

VOR VCC for Data Retention - :2.0 - V 

leeoR Data Retention Current CS ~ Vee - 0.2V - 250 .!lA 
teoR(3) Chip Deselect to Data Retention Time VIN::;; Vee - 0.2V or 0 - ns 

tR(3) Operation Recovery Time 

NOTES: 
1. tRC = Read Cycle Time 
2. This parameter is guaranteed by design, but not tested. 

DATA RETENTION WAVEFORM 

AC TEST CONDITIONS 

VIN ~ O.2V 

DATA 
RETENTION 

MODE 

VOR ~2V 

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 and 2 

+5V 

4800 

DATAoUT-...---i 

2550 30pF" 

FIgure 1. Output Load 

2840tbl09 

2840 drw 04 

"Including scope and jig. 

7.26 

tRd1) - ns 

2840 tbl 08 

2840 drw 03 

+5V 

4800 

DATAoUT-....--..... 

2550 

2840 drw05 

FIgure 2. Output Load 
(For tOLz, tCHZ, tOHZ, tWHZ, tow and tCLl) 

3 



IDnMP4059 
2M x 8 CMOS STATIC RAM MODULE 

AC ELECTRICAL CHARACTERISTICS 
(Vec = 5V ± 10%, TA = O°C to +70°C) 

Symbol Parameter 

Read Cycle 

tRC Read C~cle Time 

tAA Address Access Ti me 

tACS Chip Select Access Time 

tOE Output Enable to Output Valid 

tOHZ(1) Output Disable to Output in High Z 

tOLZ(1) Output Enable to Output in Low Z 
tCLZ(1) Chip Select to Output in Low Z 
tCHZ(1) Chip Deselect to Output in High Z 
tOH Output Hold from Address Change 

tPU(1) Chip Select to Power-Up Time 

tPD(1) Chip Deselect to Power-Down Time 

Write Cycle 

twc Write Cycle Time 

twp Write Pulse Width 

tAS Address Set-up Time 

tAW Address Valid to End of Write 

tcw Chip Select to End of Write 

tow Data to Write Time Overlap 

tDH Data Hold Time 

tWR Write Recovery Time 

tWHZ(1) Write Enable to Output in High Z 

toW(1) Output Active from End of Write 

NOTE: 
1. This parameter is guaranteed by design, but not tested. 

-55 

Min. Max. Min. 

55 - 70 

- 55 -
- 55 -

- 30 -
- 20 -

0 - 0 

5 - 5 

- 20 -
5 - 5 

0 - 0 

- 55 -

55 - 70 

40 - 55 

0 - 0 

45 - 65 

45 - 65 

30 - 35 

0 - 0 

0 - 0 

20 - -
5 - 0 

7.26 

COMMERCIAL TEMPERATURE RANGE 

7MP4059LxxS 

-70 -85 -100 

Max. Min. Max. Min. Max. Unit 

- 85 - 100 - ns 

70 - 85 - 100 ns 

70 - 85 - 100 ns 

45 - 48 - 50 ns 

30 - 33 - 35 ns 

- 0 - 0 - ns 

- 5 - 5 - ns 

40 - 43 - 45 ns 

- 5 - 5 - ns 

- 0 - 0 - ns 

70 - 85 - 100 ns 

- 85 - 100 - ns 

- 65 - 75 - ns 

- 2 - 5 - ns 

- 82 - 90 - ns 

- 80 - 85 - ns 

- 38 - 40 - ns 

- 0 - 0 - ns 

- 0 - 0 - ns 

30 - 33 - 35 ns 

- 0 - 0 - ns 

2840tbll0 

II 
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IDT7MP4059 
2M x 8 CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 

TIMING WAVEFORM OF READ CYCLE NO. 1(1) 

ADDRESS ~ _________________ t_AA _____ t_RG ______________________ _ 

tOLZ (5) -.f4.---~ 

~--------- tGLl !5) -----~ 

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

tAGS -----------' 2840 drw 06 

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

tRG 

ADDRESS 

tOH tOH 

DATAoUT DATA VALID 

2840 drw 07 

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

tGLZ(5) ----...., tGHZ(5) -

DATAoUT DATA VALID 

tAGS -------~ 

2840 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. DE = VIL 
5. Transition is measured = 200mV from steady state. This parameter is guaranateed by design but not tested. 

7.26 5 



IDT7MP4059 
2M x 8 CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 

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

.. twe II 

ADDRESS ~ E ) ~ 

7 fL-
.. tAW II' 

~ 

"" 7 
L 

-- tAS ~ .. twp(7} .. tWR 

~ 
~ 7 

~ 

tWHZ(6} tow (6) 
I 

- tOHZ(6}-

l DATAoUT 

DATAIN 

(4) " (4) > -/' 1 r- tOHZ(6} l-- tDW~ 
I 

tDH 

J 
r DATA VALID 

'I 
2840 dlW 09 

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

I~"~------------------- twe 

ADDRESS 

tAW 

-- _ tAS -1Ioi~------------- tew 

DATAIN 

l~ lOW -~IOH -I 
-------------------------------(K DATA VALID >)1----:..-------

NOTES: 2840 dlW 10 

1. WE or CS must be high during all address transitions. 
2. A write occurs during the overlay (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 write cycle. 
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 with a 5pF load (including scope and jig). This parameter is guaranteed by design but not tested. 
7. If 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. 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 specified twP. 

PACKAGE DIMENSIONS - PLEASE CONSULT FACTORY 

7.26 6 
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512K x 8 IDT7M4048 t;)® BiCMOS/CMOS STATIC IDT7MB4048 

RAM MODULE 
Integrated Device Technology, Inc. 

FEATURES: 
• High density 4 megabit (S12K x 8) static RAM module 
• Equivalent to the JEDEC standard for future monolithic 

512K x 8 static RAMs 
• Fast access time: 1Sns (max.) 
• Low power consumption (L version) 

- Active: 110mA (max.) 
- CMOS Standby: 400llA (max.) 
- Data Retention: 250llA (max.) Vee = 2V 

• Surface mounted plastic packages on a 32-pin, 600 mil 
ceramic or FR-4 DIP substrate 

• Single SV (±10%) power supply 
• Inputs/outputs directly TTL compatible 

PIN CONFIGURATION 

Ala Vee 
A16 A15 
A14 A17 
A12 WE 
A7 A13 
A6 Aa 
A5 Ag 
A4 All 
A3 OE 
A2 Al0 
Al CS 
Ao I/O? 

1/00 110s 
1/01 1/05 
1/02 1/04 

GND 1/03 
2675 drw 01 

DIP 
TOP VIEW 

CEMOS is a trademark of Integrated Device Technology Inc. 

COMMERCIAL TEMPERATURE RANGE 
©1992 Integrated Device Technology, Inc. 

DESCRIPTION: 
The IDT7M4048/7MB4048 is a 4 megabit (S12K x 8) 

static RAM module constructed on a co-fired ceramic or 
multilayer epoxy laminate (FR-4) substrate using four 1 
megabit static RAMs and a decoder. The IDT7MB4048 is 
available with access times as fast as 15ns. For low power 
applications, the IDT7M4048 version offers a data retention 
current of 200ilA and a standby current of 400J.1A 

The IDT7M4048 is packaged in a 32-pin ceramic DIP. 
This results in a package 1.7 inches long and 0.6 inches 
wide, packing 4 megabits into the JEDEC DIP footprint. The 
IDT7MB4048 likewise is packaged in a 32-pin FR-4 DIP 
resulting in the same JEDEC footprint in a package 1.6 
inches long and 0.6 inches wide. 

All inputs and outputs of the IDT7M4048 and 7MB4048 
are TTL compatible and operate from a single SV supply. 
Fully asynchronous circuitry requires no clocks or refresh for 
operation and provides equal access and cycle times for 
ease of use. 

FUNCTIONAL BLOCK DIAGRAM 

ADDRESS 

CS 

WE 

OE 

PIN NAMES 
1/00-7 

AO-1B 

CS 

WE 

OE 

Vee 

GND 

7.27 

19 

512K x 8 
RAM 

1/0 

Data Inputs/Outputs 

Addresses 

Chip Select 

Write Enable 

Output Enable 

Power 

Ground 

2675 drw 02 

2675tbl01 

APRIL 1992 
DSC-4047/3 



IDTIM4048,IDTIMB4048 
512K x 8 BICMOS/CMOS STATIC RAM MODULE 

TRUTH TABLE 
Mode CS ~ WE Output 

Standby H X X High-Z 

Read L L H DOUT 

Read L H H High-Z 

Write L X L DIN 

CAPACITANCE(1) (TA = +25°e, f = 1.0MHz) 
Symbol Parameter Conditions 

CIN Input Capacitance VIN = OV 

CIN(e) Input Capacitance (CS) VIN = OV 

COUT Output Capacitance VOUT = OV 

NOTE: 
1. This parameter is guaranteed by design, but not tested. 

Power 

Standby 

Active 

Active 

Active 

2675 tbl 02 

Typ. Unit 

35 pF 

S pF 

35 pF 

2675 tbl3 

COMMERCIAL TEMPERATURE RANGE 

ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Rating Commercial Unit 

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

TA Operating Oto+70 °C 
Temperature 

TBIAS Temperature -10 to +S5 °C 
Under Bias 

TSTG Storage -55 to +125 °C 
Temperature 

lOUT DC Output Current 50 mA 

NOTE: 2675 tbl 05 

1. Stresses greater than those listed under ABSOLUTE MAXI MU M RA T­
INGS may cause permanent damage to the device. This is a stress rating 
only and functional operation ofthe device atthese or any other conditions 
above those indicated in the operational sections of this specification is 
not implied. Exposure to absolute maximum rating conditions for ex­
tended periods may affect reliability. 

RECOMMENDED DC OPERATING CONDITIONS RECOMMENDED OPERATING 
Symbol Parameter Min. Typ. Max. Unit TEMPERATURE AND SUPPLVVOLTAGE 

Vee Supply Voltage 4.5 5 5.5 V 

GND Supply Voltage 0 0 0 V 

Ambient 
Grade Temperature GND Vee 

VIH Input High Voltage 2.2 6 V 
Commercial O°C to +70°C OV 5V± 10% -

VIL Input Low Voltage -0.5(1) - O.S V 

NOTE: 2675tbl04 

1. VIL = -2.0V for pulse width less than 10ns. 

DC ELECTRICAL CHARACTERISTICS 
(Vce = 5V ± 10%, TA = ooe to +70°C) 

Symbol Parameter \.- Test Conditions . 

Ilul Input Leakage Vee = Max., VIN = GND to Vee 

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

VOL Output Low Voltage Vee = Min., IOL = 2mA(1), 
IOL = SmA(2) 

VOH Output High Voltage Vee = Min., IOH = -1 mA(1), 
IOH = -4mA(2) 

lee Dynamic Operating Current Vee = Max., CS::;; VIL; f = fMAX, 
Outputs Open 

ISB Standby Supply Current CS ~ VIH, Vee = Max., f = fMAX, 
(TTL Levels) Outputs Open 

ISB1 Full Standby Supply Current CS ~ Vee - 0.2V, VIN ~ Vee - 0.2V 
(CMOS Levels) or::;; 0.2 

NOTES: 
1. For 7M4048LxxN version only. 
2. For 7MB4048SxxP version only. 
3. Preliminary specifications only. 

7.27 

2675tbl06 

7MB4048SxxP 

7M4048LxxN 25 - 55ns 15 - 20ns(3) 

Min. Max. Min. Max. Min. Max. Unit 

- 4 - S - S JlA 
- 4 - S - 8 JlA 

- 0.4 - 0.4 - 0.4 V 

2.4 - 2.4 - 2.4 - V 

- 110 - 4S0 - 520 mA 

- 12 - 250 - 250 mA 

- 0.4 - 50 - 170 mA 

2675 tbl 07 

2 
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IDT7M4048, IDT7MB4048 
512K x 8 BICMOS/CMOS STATIC RAM MODULE 

DATA RETENTION CHARACTERISTICS(3) 
(T A = O°C to + 70°C) 

Symbol Parameter Test Condition 

VOR Vee for Data Retention -
leCDR Data Retention Current CS ~ Vee· 0.2V 

teoR(2) Chip Deselect to Data Retention Time VIN $ Vcc • O.2V or 
tR(2) Operation Recovery Time VIN ~ O.2V 

NOTES: 
1. lAc = Read Cycle Time. 
2. This parameter is guaranteed by design, but not tested. 
3. For 7M4048LxxN version only. 

DATA RETENTION WAVEFORM 

DATA 
RETENTION MODE 

VOR ~ 2V 

VOR 

AC TEST CONDITIONS 
Input Pulse Levels GNDto 3.0V 

Input Rise/Fall Times 5ns 

Input Timing Reference Levels 1.5V 

Output Reference Levels 1.5V 

Output Load See Figures 1 • 4 
2675 tbl 09 

+5V 

480n 

COMMERCIAL TEMPERATURE RANGE 

Max. 

Min. VCC@2.0V Unit 

2.0 - V 

- 250 ~ 
0 - ns 

tRcllJ - ns 

2675tbl08 

2675 drw03 

+5V 

480n 

DATAoUT--------,-------, DATAoUT---------r------~ 

255n 30 pF* 255n 5 pF* 

2675 drw04 2675 drw 05 

Figure 1. Output Load Figure 2. Output Load 
(for tOll, tcHZ, tOHZ, tWHZ, tow and tCLl) 

7.27 3 



IDT7M4048, IDT7MB4048 
512K x 8 BICMOS/CMOS STATIC RAM MODULE 

DATA OUT ~'r'---------r=n 
ZO =500 = 1500 

1.SV 

2675 drw 04a 

Figure 3. Alternate Output Load 

AC ELECTRICAL CHARACTEF .ISTICS 
(VCC = SV ± 10%, TA = O°C to +70°C) 

IITM 
(Typical. ns) 5 

COMMERCIAL TEMPERATURE RANGE 

20 40 60 80 100 120 140 160 180 200 

CAPACITANCE (PF) 
267Sd!w 05. 

Figure 4. Alternate Lumped Capacitive Load, 
Typical Derating 

7MB4048SxxP 

.1Sl;jj I .17l;jj I .20l;jj I .?5 I .::10 ·35 
Symbol Parameter Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Min~ Max. Unit 

Read Cycle 

tRC Read Cycle Time 15 - 17 - 20 - 25 - 30 - 35 - ns 

tAA Address Access Time - 15 - 17 - 20 - 25 - 30 - 35 ns 

tACS Chip Select Access Time - 15 - 17 - 20 - 25 - 30 - 35 ns 

tOE Output Enable to Output Valid - 8 - 8 - 10 - 12 - 15 - 15 ns 

tOHZ(l) Output Disable to Output in High Z - 7 - 7 - 8 - 12 - 12 - 15 ns 

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

tClZ(l) Chip Select to Output in Low Z 5 - 5 - 5 - 5 - 5 - 5 - ns 

tCHZ(l) Chip Deselect to Output in High Z - 12 - 12 - 13 - 14 - 16 - 20 ns 

tOH Output Hold from Address Change 1 - 1 - 3 - 3 - 3 - 3 - ns 

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

tpo(1) Chip Deselect to Power-Down Time - 15 - 17 - 20 - 25 - 30 - 35 ns 

Write Cycle 

twc Write Cycle Time 15 - 17 - 20 - 25 - 30 - 35 - ns 

twp Write Pulse Width 15 - 14 - 15 - 17 - 20 - 25 - ns 

tAS(2) Address Set-up Time 3 - 3 - 3 - 3 - a - a - ns 

tAW Address Valid to End of Write 15(5) - 17(4) - 18 - 20 - 25 - 30 - ns 

tcw Chip Select to End of Write 15 - 17 - 18 - 20 - 25 - 30 - ns 

tow Data to Write Time Overlap 10 - 10 - 12 - 15 - 17 - 20 - ns 

tOH(2) Data Hold Time 0 - 0 - a - a - 0 - a - ns 

tWR(2) Write Recovery Time a - a - a - a - a - a - ns 

tWHZ(l) Write Enable to Output in High Z - 8 - 10 - 13 - 15 - 15 - 15 ns 

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

NOTES: 2675tbll0 

1. This parameter is guaranteed by design, but not tested. 
2. tAS=Ons for CS controlled write cycles. tDH, twR= 3ns for CS controlled write cycles. 
3. Preliminary specifications only. 
4. tAW=14ns for CS controlled write cycles. 
5. tAW=12ns for CS controlled write cycles. 

7.27 4 
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IDT7M4048, IDT7MB4048 
512Kx 8 BICMOS/CMOSSTATIC RAM MODULE 

AC ELECTRICAL CHARACTERISTICS 
(Vce = 5V ± 10%, TA = DoC to +70°C) 

Symbol Parameter Min. 
Read Cycle 

tRC Read Cycle Time 45 

tAA Address Access Time -
tACS Chip Select Access Time -
tOE Output Enable to Output Valid -
tOHZ(1) Output Disable to Output in High Z -
tOLZ(1) Output Enable to Output in Low Z 5 
tCLZ(1) Chip Select to Output in Low Z 5 
tCHZ(1) Chip Deselect to Output in High Z -
tOH Output Hold from Address Change 5 
tPU(1) Chip Select to Power·Up Time 0 
tPO(1) Chip Deselect to Power· Down Time -
Write Cycle 

twc Write Cycle Time 45 
twp Write Pulse Width 35 

tAS Address Set·up Time 5 

tAW Address Valid to End of Write 40 

tcw Chip Select to End of Write 40 

tDW Data to Write Time Overlap 20 

tDH Data Hold Time 0(2) 

tWR Write Recovery Time 0(2) 

tWHZ(1) Write Enable to Output in High Z -
tOW(1) Output Active from End of Write 5 

NOTES: 
1. This parameter is guaranteed by design, but not tested. 

7MB4048SxxP 

-45 -55 
Max. Min. Max. 

- 55 -
45 - 55 

45 - 55 

25 - 30 

20 - 20 

- 5 -
- 5 -
20 - 20 

- 5 -
- 0 -
45 - 55 

- 55 -
- 45 -
- 5 -
- 50 -
- 50 -
- 20 -
- 0(2) -
- 0(2) -
15 - 20 

- 5 -

2. tAs=Ons for CS controlled write cycles. tDH, twR= 5ns for CS controlled write cycles. 
3. Preliminary specifications only. 

7.27 

COMMERCIAL TEMPERATURE RANGE 

7M4048LxxN 

-60(3) _65(3) -70 
Min. Max. Min. Max. Min. Max. Unit 

65 - 65 - 70 - ns 

- 60 - 65 - 70 ns 

- 60 - 65 - 70 ns 

- 30 - 35 - 45 ns 

- 25 - 25 - 30 ns 

3 - 5 - 0 - ns 

5 - 5 - 5 - ns 

- 25 - 25 - 40 ns 

10 - 10 - - 10 ns 

0 - 0 - 0 - ns 

- 65 - 65 - 70 ns 

65 - 65 - 70 - ns 

50 - 55 - 55 - ns 

0 - 0 - 0 - ns 

60 - 65 - 65 - ns 

60 - 65 - 65 - ns 

30 - 30 - 35 - ns 

0 - 0 - 0 - ns 

0 - 0 - 0 - ns 

- 25 - 25 - 30 ns 

0 - 0 - 0 - ns 

2675tblll 
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IDT7M4048, IDT7MB4048 
512K x 8 BICMOS/CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 

AC ELECTRICAL CHARACTERISTICS 
(Vee = 5V + 10%, TA = O°C to +70°C) -

7M4048LxxN 

-85 -100 -120 
Symbol Parameter Min. Max. Min. Max. Min. Max. Unit 

Read Cycle 

tRC Read Cycle Time 85 - 100 - 120 - ns 

tAA Address Access Time - 85 - 100 - 120 ns 

tACS Chip Select Access Time - 85 - 100 - 120 ns 

tOE Output Enable to Output Valid - 48 - 50 - 60 ns 
tOHZ(1) Output Disable to Output in High Z - 33 - 35 - 40 ns 
tOLZ(1) Output Enable to Output in Low Z 0 - 0 - 0 - ns 
tCLZ(1) Chip Select to Output in Low Z 5 - 5 - 5 - ns 

tCHZ(1) Chip Deselect to Output in High Z - 43 - 45 - 50 ns 

tOH Output Hold from Address Change 10 - 10 - 10 - ns 
tPU(1) Chip Select to Power-Up Time 0 - 0 - 0 - ns 
tPO(1) Chip Deselect to Power-Down Time - 85 - 100 - 120 ns 

Write Cycle 

twc Write Cycle Time 85 - 100 - 120 - ns 

twP Write Pulse Width 65 - 75 - 90 - ns 

tAS Address Set-up Time 2 - 5 - 5 - ns 

tAW Address Valid to End of Write 82 - 90 - 100 - ns 

tcw Chip Select to End of Write 80 - 85 - 100 - ns 

tow Data to Write Time Overlap 38 - 40 - 45 - ns 

tOH Data Hold Time 0 - 0 - 0 - ns 

tWR Write Recovery Time 0 - 0 - 0 - ns 

tWHZ(1) Write Enable to Output in High Z - 33 - 35 - 40 ns 

tow(1) Output Active from End of Write 0 - 0 - 0 - ns 

NOTE: 2675tbl12 

1. This parameter is guaranteed by design, but not tested. 

,. 
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IDTIM4048, IDTIMB4048 
512K x 8 BICMOS/CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 

TIMING WAVEFORM OF READ CYCLE NO. 1(1) 

~---------- tRC---------~ 

ADDRESS 

DATAoUT 

2675 drw 06 . 

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

~----------- tRC 

ADDRESS 

tAA 

~----- tOH ____ ---1--1 

DATAoUT 

2675 drw 07 

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

tACS 

~ _____ tCLl (5) -------t~ 

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

2675 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. This parameter is guaranteed by design, but not tested. 

7.27 7 



IDTIM4048, IDTIMB4048 
512K x 8 BiCMOS/CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 

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

twc 

) K ) K -ADDRESS 

OE / k'" 
tAW 

-
CS ~ 

'" / 
~ 

__ tAS twp (7) tWR _ 

WE ~~ / ~ 
f4--- tWHZ (6) __ tOHZ (6) 

tOHZ (6) tow (6) 

l (4) " (4) ) -./ tOH '" 
DATAoUT 

tow-

DATA VALID " r / 
DATAIN 

2675 drw 09 

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

twc 

-
ADDRESS ) K ) K -

tAw 

_00 1- V \ 

/ 
tcw tWR 

WE 

DATA VALID 
tOH3)1-__ 

DATAIN ----------(E tow .. '. 

2675 drw 10 

NOTES: 
1. WE or CS must be high during all address transitions. 
2. A write occurs during the overlap (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 write cycle. 
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 with a 5pF load (including scope and jig). This parameter is guaranteed by design, but not tested. 
7. If 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 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 can be 
as short as the specified twP. 

7.27 8 
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IDTIM4048, IDTIMB4048 
512K x 8 BiCMOS/CMOS STATIC RAM MODULE 

PACKAGE DIMENSIONS 

7M4048LxxN 

0.385 

5 
MAX. 

~ 0.405 
0.015 • t MAX. 

t)t~:1 '1111' ,ii" "!!!~ 
Pin 1 ~ r' j4-"14, .. \\..-, "L-~ 

I I I 0.175 

7MB4048SxxP 

0.035 ..Q.Q.1§.. 0.100 
""Q."06"5 0.025 TYP. 

[:::][:::JI 
BonOM VIEW 

r-
1.590~ 
1.610 I 

TOP VIEW 

BOTTOM VIEW 

7.27 

COMMERCIAL TEMPERATURE RANGE 

SIDE VIEW 

0.590 ~ 
. "Q.62"O I-I 

\.. ~I 
~ ... j.-
0.013 

2675 drw 11 

SIDE VIEW 

0.590 
0.620 

2675 drw 12 
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512K x 8 PRELIMINARY (;)® 
CMOS STATIC RAM MODULE IDT7M4048 

Integrated Device Technology, Inc. 

FEATURES: 
• High density 4 megabit CMOS static RAM module 
• Equivalent to the JEDEC standard for future monolithic 

S12K x 8 static RAMs 
• Fast access time: 17ns (max.) 
• Low power consumption (L version) 

-Active: 110mA (max.) 
- CMOS Standby: 1.4mA (max.) 
- Data Retention: 800llA (max.) Vce = 2V 

• Surface mounted LCCs (Ieadless chip carriers) on a 32-
pin, 600 mil ceramic DIP substrate 

• Single SV (±10%) power supply 
• Inputs/outputs directly TTL compatible 

FUNCTIONAL BLOCK DIAGRAM 

ADDRESS 

CS 

WE 

OE 

CEMOS is a trademark of Integrated Device Technology Inc. 

MILITARY TEMPERATURE RANGE 
©1992 Integrated Device Technology. Inc. 

DESCRIPTION: 
The IDT7M4048 is a 4 megabit (S12K x 8) CMOS static 

RAM module constructed on a co-fired ceramic substrate 
using four 1 Megabit static RAMs and a decoder. The 
IDT7M4048 is available with access times as fast as 17ns. 
For low power applications, the IDT7M4048 version offers a 
data retention current of 800llA and a standby current of 
1.4mA. 

The IDT7M4048 is packaged in a 32-pin ceramic DIP. 
This results in a package 1.7 inches long and 0.6 inches 
wide, packing 4 megabits into the JEDEC DIP footprint. 

All inputs and outputs of the IDT7M4048 are TIL compat­
ible and operate from a single SV supply. Fully asynchro­
nous circuitry requires no clocks or refresh for operation and 
provides equal access and cycle times for ease of use. 

All lOT military module semiconductor components are 
manufactured in compliance with the latest revision of MIL­
STD-883, Class B, making them ideally suited to applica­
tions demanding the highest level of performance and reli­
ability. 

512K x 8 
RAM 

I/O 2822 dlW 02 

7.28 

APRIL 1992 
DSC·707411 

II 



IDnM4048 
512K x 8 CMOS STATIC RAM MODULE 

PIN CONFIGURATION 

A1S 
A1S 
A14 

A12 

A7 
As 
As 
A4 

A3 
A2 

Al 
Ao 

IIOJ 
1/01 
1102 

Vcc 
A1S 
A17 
WE 
A13 
As 
A9 
All 
OE 
Ala 
CS 
1107 
1/06 
1/05 
1104 

MILITARY TEMPERATURE RANGE 

PIN NAMES 
1/00-7 Data Inputs/Outputs 

AO-1S Addresses 

CS Chip Select 

WE Write Enable 

OE Output Enable 

Vee Power 

GND Ground 

2822 tbl 01 

GND 1/03 2822 drw 01 

TRUTH TABLE 
Mode CS 

Standby H 

Read L 

Read L 

Write L 

OE 

X 

L 

H 

X 

DIP 
TOP VIEW 

WE 

X 

H 

H 

L 

Output 

High-Z 

DOUT 

High-Z 

DIN 

CAPACITANCE(1) (TA = +25°C, f = 1.0MHz) 
Symbol Parameter Conditions 

CIN Input Capacitance VIN = OV 

CIN(C) Input Capacitance (CS) VIN = OV 

COUT Output Capacitance VOUT= OV 

NOTE: 
1. This parameter is guaranteed by design, but not tested. 

Power 

Standby 

Active 

Active 

Active 

2822tbl09 

Typ. Unit 

50 pF 

10 pF 

40 pF 

2822tbll0 

ABSOLUTE MAXIMUM RATINGS(l) 
Symbol Rating Military Unit 

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

TA Operating -55 to +125 °C 
Temperature 

TSIAS Temperature -65 to +135 °C 
Under Bias 

TSTG Storage -65 to +160 °C 
Temperature 

lOUT DC Output Current 50 mA 

NOTE: 2822 tbl 02 

1. Stresses greater than those listed under ABSOLUTE MAXI MUM RAT­
I 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 ex­
tended periods may affect reliability. 

RECOMMENDED DCOPERATING CONDITIONS RECOMMENDED OPERATING 
Symbol Parameter Min. Typ. Max. Unit TEMPERATURE AND SUPPLY VOLTAGE 

Vee Supply Voltage 4.5 5 5.5 V Ambient 

GND Supply Voltage 0 0 0 V 

VIH Input High Voltage 2.2 - 6 V 

Grade Temperature GND Vee 

Military -55°C to + 125°C OV 5V ± 10% 

VIL Input Low Voltage -0.5(1) - 0.8 V 
2822tbl04 

NOTE: 2822tbl03 

1. VIL = -2.0V for pulse width less than 10ns. 

7.28 2 



IDTIM4048 
512K x 8 CMOS STATIC RAM MODULE 

DC ELECTRICAL CHARACTERISTICS 
(Vcc = 5V ± 10%. TA = -55°C to +125°C) 

Symbol Parameter Test Conditions 

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

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

VOL Output Low Voltage Vee = Min., IOL = 2mA(1), 
IOL = 8mA(2) 

VOH Output High Voltage Vee = Min., IOH = -1 mA(1), 
IOH = -4mA (2) 

Icc Dynamic Operating Current Vee = Max., CS::; VIL; f = fMAX, 
Outputs Open 

158 Standby Supply Current CS 2: VIH, Vee = Max., f = fMAX, 
(TTL Levels) Outputs Open 

1581 Full Standby Supply Current CS 2: Vee - 0.2V, VIN 2: Vee - O.2V 
(CMOS Levels) or::; 0.2V 

Very Low Power Version(3) 

NOTES: 
1. For 17ns-55ns versions only. 
2. For 60ns-120ns versions only. 
3. L version only. 

DATA RETENTION CHARACTERISTICS(5) 
(T A = -55°C to + 125°C) 

Symbol Parameter 

VOR Vee for Data Retention 

leeoR Data Retention Current 

teoR(3) ChiD Deselect to Data Retention Time 
m(3) Operation Recovery Time 

NOTES: 
1. Vee = 2V, TA = +25°C. 
2. me = Read Cycle Time. 
3. This parameter is guaranteed by design, but not tested. 
4. For 60ns-120ns versions, ICCDR=800f.\A. 
5. L version only. 

DATA RETENTION WAVEFORM 

Test Condition 

-
CS 2: Vee - 0.2V 

VIN::; Vee - 0.2V or 

VIN> 0.2V 

DATA 
RETENTION MODE 

VOR2:2V 

VOR 

7.28 

MILITARY TEMPERATURE RANGE 

7M4048SxxCB 7M4048LxxCB 

17ns-55ns 60ns-120ns 

Min. Max. Min. Max. Unit 

- 20 - 20 J.lA 
- 20 - 20 J.lA 

- 0.4 - 0.4 V 

2.4 - 2.4 - V 

- 240 - 110 rnA 

- 120 - 12 rnA 

- 60 - 4 rnA 

- 60 - 1.4 rnA 

2822 tbl 05 

Max. 
Min. Vcc@2.0V Unit 

2.0 - V 

- 2(4) rnA 

a - ns 
tRe(2) - ns 

2822tbl09 

fI 

2822 drw 03 
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IDT7M4048 
512K x 8 CMOS STATIC RAM MODULE MILITARY TEMPERATURE RANGE 

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 and 2 
2822tbl07 

+5V +5V 

480n 480n 

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

255n 255n 

2822 drw 10 

Figure 1. Output Load Figure 2. Output Load 
• Including scope and jig (for tOlZ, tCHZ, tOHZ, tWHZ, tow and tClZ) 

AC ELECTRICAL CHARACTERISTICS 
(Vce = 5V + 10%, TA = O°C to +70°C) -

7M4048SxxCB, 7M4048LxxCB 

_17(::1) _20(::1) -25 -30 -35 
Symbol Parameter Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Unit 
Read Cycle 

tRC Read Cycle Time 17 - 20 - 25 - 30 - 35 - ns 

tAA Address Access Time - 17 - 20 - 25 - 30 - 35 ns 

tACS Chip Select Access Time - 17 - 20 - 25 - 30 - 35 ns 

tOE Output Enable to Output Valid - 8 - 10 - 12 - 15 - 15 ns 
tOHZ(1) Output Disable to Output in High Z - 7 - 8 - 12 - 12 - 15 ns 
tOLZ(1) Output Enable to Output in Low Z 0 - 0 - 0 - 0 - 0 - ns 
tCLZ(1) Chip Select to Output in Low Z 5 - 5 - 5 - 5 - 5 - ns 
tCHZ(1) Chip Deselect to Output in High Z - 12 - 13 - 14 - 16 - 20 ns 

tOH Output Hold from Address Change 1 - 3 - 3 - 3 - 3 - ns 
tPU(1) Chip Select to Power-Up Time 0 - 0 - 0 - 0 - 0 - ns 
tPD(1) Chip Deselect to Power-Down Time - 17 - 20 - 25 - 30 - 35 ns 

Write Cycle 

twe Write Cycle Time 17 - 20 - 25 - 30 - 35 - ns 

twp Write Pulse Width 14 - 15 - 17 - 20 - 25 - ns 
tAS(2) Address Set-up Time 3 - 3 - 3 - 0 - 0 - ns 

tAW Address Valid to End of Write 17(4) - 18 - 20 - 25 - 30 - ns 

tcw Chip Select to End of Write 17 - 18 - 20 - 25 - 30 - ns 

tow Data to Write Time Overlap 10 - 12 - 15 - 17 - 20 - ns 
tOH(2) Data Hold Time 0 - 0 - 0 - 0 - 0 - ns 

tWR(2) Write Recovery Time 0 - 0 - 0 - 0 - 0 - ns 

tWHZ(1) Write Enable to Output in High Z - 10 - 13 - 15 - 15 - 15 ns 

tow(1) Output Active from End of Write 2 - 2 - 2 - 5 - 5 - ns 

NOTES: 2822tbl06 

1. This parameter is guaranteed by design, but not tested. 
2. tAS=Ons for CS controlled write cycles. tDH, tWR= 3ns for WE controlled write cycles. 
3. Preliminary specifications only. 
4. tAW=14ns for CS controlled write cycles. 

7.28 4 



ID17M4048 
512K x 8 CMOS STATIC RAM MODULE 

AC ELECTRICAL CHARACTERISTICS 
(Vce = 5V ± 10%, TA = -55°C to + 125°C) 

Symbol Parameter Min. 

Read Cycle 

tRC Read Cycle Time 45 

tAA Address Access TIme -
tACS Chip Select Access Time -
tOE Output Enable to Output Valid -
tOHZ(1) Output Disable to Output in High Z -
tOLZ(1) Output Enable to Output in Low Z 5 
tCLZ(1) Chip Select to Output in Low Z 5 
tCHZ(1) Chip Deselect to Output in High Z -
tOH Output Hold from Address Change 5 
tPU(1) Chip Select to Power-Up Time 0 
tPO(1) Chip Deselect to Power-Down Time -

Write Cycle 

twc Write Cycle Time 45 

twp Write Pulse Width 35 

tAS Address Set-up TIme 5 

tAW Address Valid to End of Write 40 

tcw Chip Select to End of Write 40 

tow Data to Write Time Overlap 20 

tDH Data Hold TIme 0(2) 

tWR Write Recovery TIme 0(2) 

tWHZ(1) Write Enable to Output in High Z -
toW(1) Output Active from End of Write 5 

NOTES: 
1. This parameter is guaranteed by design, but not tested. 

-45 I 
Max. Min. 

- 55 

45 -
45 -
25 -
20 -

- 5 

- 5 

20 -
- 5 

- 0 

45 -

- 55 

- 45 

- 5 

- 50 

- 50 

- 20 

- 0(2) 

- 0(2) 

15 -
- 5 

MILITARY TEMPERATURE RANGE 

7M4048SxxCB, 7M4048LxxCB 

-55 -601") -651") -70 
Max. Min. Max. Min. Max. Min. Max. Unit 

- 65 - 65 - 70 - ns 

55 - 60 - 65 - 70 ns 

55 - 60 - 65 - 70 ns 

30 - 30 - 35 - 45 ns 

20 - 25 - 25 - 30 ns 

- 3 - 5 - 0 - ns 

- 5 - 5 - 5 - ns 

20 - 25 - 25 - 40 ns 

- 10 - 10 - - 10 ns 

- 0 - 0 - 0 - ns 

55 - 65 - 65 - 70 ns 

- 65 - 65 - 70 - ns 

- 50 - 55 - 55 - ns 

- 0 - 0 - 0 - ns 

- 60 - 65 - 65 - ns 

- 60 - 65 - 65 - ns 

- 30 - 30 - 35 - ns 

- 0 - 0 - 0 - ns 

- 0 - 0 - 0 - ns 

20 - 25 - 25 - 30 ns 

- 0 - 0 - 0 - ns 

2822tbl06 

2. tAS=Ons for CS controlled write cycles. tDH, twR= 5ns for WE controlled write cyeles. 
3. Preliminary specifications only. 

7.28 5 
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IDT7M4048 
512K x 8 CMOS STATIC RAM MODULE MILITARY TEMPERATURE RANGE 

AC ELECTRICAL CHARACTERISTICS 
(Vee = 5V + 10% TA = -55°C to + 125°C) -

7M4048SxxCB, 7M4048LxxCB 

-85 -100 -120 
Symbol Parameter Min. Max. Min. Max. Min. Max. Unit 

Read Cycle 

tAC Read Cycle Time 85 - 100 - 120 - ns 

tAA Address Access Time - 85 - 100 - 120 ns 

tACS Chip Select Access Time - 85 - 100 - 120 ns 

tOE Output Enable to Output Valid - 48 - 50 - 60 ns 

tOHZ(1~ Output Disable to Output in High Z - 33 - 35 - 40 ns 

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

tCLZ(1) Chip Select to Output in Low Z 5 - 5 - 5 - ns 

tCHZ(1) Chip Deselect to Output in High Z - 43 - 45 - 50 ns 

tOH Output Hold from Address Change 10 - 10 - 10 - ns 

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

tPD(1) Chip Deselect to Power-Down Time - 85 - 100 - 120 ns 

Write Cycle 

twc Write Cycle Time 85 - 100 - 120 - ns 

twp Write Pulse Width 65 - 75 - 90 - ns 

tAS Address Set-up Time 2 - 5 - 5 - ns 

tAW Address Valid to End of Write 82 - 90 - 100 - ns 

tcw Chip Select to End of Write 80 - 85 - 100 - ns 

tDW Data to Write Time Overlap 38 - 40 - 45 - ns 

tDH Data Hold Time 0 - 0 - 0 - ns 

tWR Write Recovery Time 0 - 0 - 0 - ns 

tWHZ(1) Write Enable to Output in High Z - 33 - 35 - 40 ns 

tow(1) Output Active from End of Write 0 - 0 - 0 - ns 

NOTE: 2822tbl08 

1. This parameter is guaranteed by design, but not tested. 

7.28 6 



IDT7M4048 
512K x 8 CMOS STATIC RAM MODULE MILITARY TEMPERATURE RANGE 

TIMING WAVEFORM OFREAD CYCLE NO. 1(1) 

~--------------tRC--------------~ 
ADDRESS 

DATA OUT ---------------------------< 
2822 drw 04 

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

~----------------tRC----------------~ 
ADDRESS 

~-------------tAA --------------~ 
~-------tOH--------~ 

DATA OUT 
~ _______ ~110.- 2822drw05 

CS1==-:~--=--~__=_---t-CL-Z(-5)-=-t-A-CS-=-_=.-.p-, -, .-, -ttCHZ{5lP 
DATA OUT I<ZZ>I< ~ '2822drw06 

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

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. This parameter is guranateed by design, but not tested. 

7.28 7 



IDT7M4048 
512K x 8 CMOS STATIC RAM MODULE MILITARY TEMPERATURE RANGE 

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

twe 

ADDRESS => K )( 

)f 
tAW 

~~ /~ 
I--tAS twp(7) tWR_ 

~i\.. /'r 
~tWHZ(6) .... t OHZ(6) 

DATA OUT 

tOHZ(6) tOW(6) 

~ (4) "- (4) )r-/ ~ " tow-

DATA IN 

" 
DATA VALID ) 2B22 drw 07 

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

twe 

ADDRESS =>K )( 
tAW 

.-'AS "} 
/V 

tew tWR 

tow .. I. tOH 

DATAIN--------------------------~K:= DATA VALID 
2B22 drw OB 

NOTES: 
1. WE or CS must be high during all address transitions. 
2. A write occurs during the overlap (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 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 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 with a 5pF load (including scope and jig). This parameter is guaranteed by design, but not tested. 
7. During a WE controlled write cycle, write pulse ((twp) > 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 specified twP. 

7.28 8 



IDTIM4048 
512K x 8 CMOS STATIC RAM MODULE 

PACKAGE DIMENSIONS 

1.680 

\+--U20 ~I 

::: III aD aD ~ aD aD II 
0.005 
0.040 

PIN 1 I' TOP VIEW 

0.035 
M65 

0.015 
M25 

SIDE VIEW 

BonOMVIEW 

0.100 
TYP. 

7.28 

MILITARY TEMPERATURE RANGE 

~ 
~10.590 

0.007 _1_ 0.620 

0.013 ~ 

END VIEW 

• 
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512K x 8 IDT7MP4058 (;)® 
CMOS STATIC RAM MODULE 

Integrated DevIce Technology, Inc. 

FEATURES: 
• High-density 4 megabit CMOS static RAM module 
• Pin compatible with future 16 megabit upgrade 

(IDT7MP4059) 
• Fast access time: 70ns (max.) 
• Low power consumption 

- Active: 11 OmA (max.) 
- CMOS Standby: 450llA (max.) 
- Data Retention: 250jlA (max.)Vee = 2V 

• Surface-mounted RAM packages on an epoxy laminate 
(FR-4) substrate 

• Offered in a 36-pin SIP (Single In-line Package) 
• Single 5V (±10%) power supply 
• Inputs and outputs directly TTL-compatible 

PIN CONFIGURATION 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 

NC 
Vee 
WE 
1/02 
1/03 
1/00 
Al 
A2 
A3 
A4 
GND 
1/05 
Al0 
All 
As 
A13 

A14 
NC 
CS 
A15 

A16 

A12 
A18 

As 
1/01 
GND 
Ao 
A7 

As 
As 
1/07 
1/04 
1/06 
A17 
Vee 
OE 

2798 drw 01 

SIP 
BACK VIEW 

COMMERCIAL TEMPERATURE RANGE 
©1992 Integrated Device Technology. Inc. 

DESCRIPTION: 
The IDT7MP4058L isa 512K x 8 high-speed CMOS static 

RAM module constructed on an epoxy laminate substrate 
(FR-4) using four 128K x 8 static RAMs and a one-of-four 
decoder in plastic surface mount packages. 

The IDT7MP4058L is available with maximum access 
times as fast as 70ns, with maximum operating power con­
sumption of 605mW. 

The IDT7MP4058L is offered in a 36-pin SIP (Single In-line 
Package). This vertically mounted SIP module is a cost­
effective solution allowing for very high packing density. 

All inputs and outputs of the IDT7MP4058L are TIL­
compatible and operate from a single 5V supply. Fully asyn­
chronous circuitry is used, requiring no clocks or refreshing for 
operation. 

FUNCTIONAL BLOCK DIAGRAM 

ADDRESS 
WE ----..0 
OE--.a 
CS~ 

512K x a 
RAM 

fa 
DATA I/O 

PIN NAMES 

AO-1B Address Inputs 

1/00-7 Data Inputs/Outputs 

DE Output Enable 

WE Write Enable 

CS Chip Select 

Vce Power 

GND Ground 

NC No Connect 

7.29 
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IDTIMP4058 
512K x 8 CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 

ABSOLUTE MAXIMUM RATINGS 

Symbol Rating(1) Commercial Unit 

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

TA Operating o to +70 °C 
Temperature 

TBIAS Temperature -55 to +125 °C 
Under Bias 

TSTG Storage -55 to +125 °C 
Temperature 

lOUT DC Output Current 50 mA 

RECOMMENDED DC 
OPERATING CONDITIONS 

Symbol Parameter Min. 

Vee Supply Voltage 4.5 

GND Supply Voltage 0 

VIH Input High Voltage 2.2 

VIL Input Low Voltage -0.5 

NOTE: 
1. VIL = -3.0V for pulse width less than 20ns 

Typ. Max. Unit 

5 5.5 V 

0 0 V 

- 6 V 

- 0.8 V 

2798 tbl 03 

NOTE: 2798 tbl 02 
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 reliability. 

RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 

Ambient 
Grade Temperature GND Vee 

Commercial O°C to +70°C OV 5V ± 10% 

2798 tbl 04 

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

Symbol Parameter(1) Conditions Typ. Unit Mode CS OE WE Output Power 

CIN Input Capacitance VIN = OV 35 pF Standby H X X High-Z Standby 

CIN(C) Input Capacitance (CS) VIN = OV 8 pF Read L L H DOUT Active 

COUT Output Capacitance VOUT = OV 35 pF Read L H H High-Z Active 

NOTE: 2798 tbl 06 Write L X L DIN Active 
1. This parameter is guaranteed by design, but not tested. 

2798 tbl 07 

DC ELECTRICAL CHARACTERISTICS 
(Vce = 5V + 10% TA = O°C to +70°C) -

Symbol Parameter Test Conditions Min. Max. Unit 

IILlI Input Leakage Vee = Max., VIN = GND to Vee - 4 JlA 
IILol Output Leakage Vec = Max., CS = VIH, VOUT = GND - 4 JlA 

to Vce 

VOL Output Low Voltage Vee = Min., IOL = 2mA - 0.4 V 

VOH Output High Voltage Vec = Min., IOH = -1 mA 2.4 - V 

Icc Dynamic Operating Current Vee = Max., CS:S VIL; f = fMAX, - 110 mA 
Outputs Open 

ISB Standby Supply Current CS ~ VIH, Vec = Max., f = fMAX, - 12 mA 
(TTL Levels) Outputs Open 

ISB1 Full Standby Supply Current CS~ Vee 0.2V, VIN ~ Vec-0.2V - 450 JlA 
(CMOS Levels) or:s 0.2V 

2798 tbl 05 

DATA RETENTION CHARACTERISTICS (TA= O°CTO +70°C) 

Symbol Parameter Test Condition Min. Max. Unit 

VDR Vee for Data Retention - 2.0 - V 

leCDR Data Retention Current CS~Vee 0.2V - 250 JlA 
tCDR(2) Chip Deselect to Data Retention Time VIN :S Vee 0.2Vor 0 - ns 
tR(2) Operation Recovery Time VIN ~ 0.2V tRe(1) - ns 

NOTES: 2798 tbll 0 

1. tAe = Read Cycle Time 
2. This parameter is guaranteed by design, but not tested. 

7.29 2 
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IDT7MP4058 
512K x 8 CMOS STATIC RAM MODULE 

AC TEST CONDITIONS 

Input Pulse Levels 

Input Rise/Fall Times 

GNDt03.0V 

5ns 

1.5V 

1.5V 

Input Timing Reference Levels 

Output Reference Levels 

Output Load See Figures 1 and 2 

+5V 

48011 

DATAoUT--+---i 

25511 30pF' 

2798 drw03 

Figure 1. Output Load 

AC ELECTRICAL CHARACTERISTICS 
(Vee = 5V ± 10%, TA = O°C to +70°C) 

Symbol Parameter 

Read Cycle 

tRC Read Cycle Time 

tM Address Access Time 

tACS Chip Select Access Time 

tOE Output Enable to Output Valid 
tOHZ(1) Output Disable to Output in High Z 
tOLZ(1) Output Enable to Output in Low Z 
tCLZ(1) Chip Select to Output in Low Z 
tCHZ(1) Chip Deselect to Output in High Z 
tOH Output Hold from Address Change 
tPU(1) Chip Select to Power-Up Time 
tPO(1) Chip Deselect to Power-Down Time 

Write Cycle 

twc Write Cycle Time 

twp Write Pulse Width 

tAS Address Set-up Time 

tAW Address Valid to End of Write 

tcw Chip Select to End of Write 

tDW Data to Write Time Overlap 

tDH Data Hold Time 

tWR Write Recovery Time 
tWHZ(1) Write Enable to Output in High Z 
tOW(1) Output Active from End of Write 

NOTE: 
1. This parameter is guaranteed by design, but not tested. 

2798 tbl 08 

"Including scope and jig. 

-70 

Min. Max. Min. 

70 - 85 

- 70 -
- 70 -
- 45 -
- 30 -
0 - 0 

5 - 5 

- 40 -
10 - 10 

0 - 0 

- 70 -

70 - 85 

55 - 65 

0 - 2 

65 - 82 

65 - 80 

35 - 38 

0 - 0 

0 - 0 

- 30 -
0 - 0 

7.29 

COMMERCIAL TEMPERATURE RANGE 

+5V 

48011 

DATAoUT--+---' 

25511 

2798 drw 04 

Figure 2. Output Load 
(For tOll, tCHZ, tOHZ, tWHZ, tow and tCLl) 

7MP4058LxxS 

-85 -100 -120 

Max. Min. Max. Min. Max. Unit 

- 100 - 120 - ns 

85 - 100 - 120 ns 

85 - 100 - 120 ns 

48 - 50 - 60 ns 

33 - 35 - 40 ns 

- 0 - 0 - ns 

- 5 - 5 - ns 

43 - 45 - 50 ns 

- 10 - 10 - ns 

- 0 - 0 - ns 

85 - 100 - 120 ns 

- 100 - 120 - ns 

- 75 - 90 - ns 

- 5 - 5 - ns 

- 90 - 100 - ns 

- 85 - 100 - ns 

- 40 - 45 - ns 

- 0 - 0 - ns 

- 0 - 0 - ns 

33 - 35 - 40 ns 

- 0 - 0 - ns 

2798tbl09 
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IDT7MP4058 
512K x 8 CMOS STATIC RAM MODULE 

DATA RETENTION WAVEFORM 

DATA 
RETENTION 

MODE 

VOR ~2V 

TIMING WAVEFORM OF READ CYCLE NO. 1(1) 

tRG 

tAA --------~ 

tOLZ(5) -t-----..-j 

1-4------ tGLZ(5) -----..-j 

DATAoUT ----;--------------~ 

tAGS -------~ 

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

tRC 

ADDRESS 

tOH 

DATAoUT 

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

14----- tCLZ(5) ------t 

DATAoUT -----l-------------< 

tACS -------~ 

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 

COMMERCIAL TEMPERATURE RANGE 

2798 dew 05 

2798 dew 06 

tOH 

2798 dew 07 

tCHZ(5) --

DATA VALID 

2798 dew 08 

5. Transition is measured = 200mV from steady state. This parameter is guaranateed by design but not tested. 

7.29 4 
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IDT7MP4058 
512K x 8 CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 

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

twe 

ADDRESS 

OE 

tAW .. 
CS 

~ lAs -- .. twp(7) .. 
WE 

tWHZ(6) toW(6) 

DATAoUT (4) 

tOHZ(6) 

DATAIN DATA VALID 

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

.. twe .. 
ADDRESS ~ ~ 7 ~ "7 - .. tAW 

~ 
~ 7 ~ 

- - tAS .. tew .. tWR 

-- tDW~ 4- tDH---

DATAIN ----------------------------~~~ ____ D_AT_A_V_A_L_ID ____ :>~I------------
2798 drw 10 

NOTES: 
1. WE or CS must be high during all address transitions. 
2. A write occurs during the overlay (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 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 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 with a 5pF load (including scope and Jig). This parameter is guaranteed by design but not tested. 
7. If OE is low during a WE controlled write cycle, 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 specified twP. 

7.29 5 



IDT7MP4058 
512K x 8 CMOS STATIC RAM MODULE 

PACKAGE DIMENSIONS 

3.590 

14 ~ ~I 

~:~~TI I l!l D !l l I I 
; -*-- TTTTTTTTTTTTTTTTTTTTTTTT TTTTnTTTnr 

FRONT VIEW 

---.II+- 0.100 
TYP. 

• ~!ll I ~ l!l~ Or TiTTTTiiTTTiiTTTiiTTnTTTiiTTTiTT * 
D.OsO BACK VIEW 0.120 

0.175 

7.29 

COMMERCIAL TEMPERATURE RANGE 

0.185 -+l I+-
MAX. ! 

0.007 
0.013 

SIDE VIEW 

2798 drw 11 
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256K x8 IDT7M4068 t;)® BiCMOS/CMOS STATIC IDT7MB4068 

RAM MODULE 
Integrated Device Technology, Inc. 

FEATURES: 
• High density 2 megabit CMOS static RAM module 
• Equivalent to the JEDEC standard for future monolithic 

256K x 8 static RAMs 
• Fast access time: 10ns (max.) 
• Low power consumption (L version) 

- Active: 11 OmA (max.) 
- CMOS Standby: 250)..lA (max.) 
- Data Retention: 150)..lA (max.) Vee = 2V 

• Surface mounted plastic packages on a 32-pin, 600 mil 
ceramic or FR-4 DIP (Dual In-line Package) substrate 

• Single 5V (±1 0%) power supply 
• Inputs!outputs directly TTL compatible 

PIN CONFIGURATION(1) 

NOTE 2 
A16 
A14 
A12 

A7 
A6 
As 
A4 
A3 
A2 
Al 
Ao 

1/00 
1/01 
1/02 

GND 

NOTES: 

DIP 
TOP VIEW 

Vcc 

A1S 
A17 
WE 
A13 
As 
Ag 
All 
OE 
Ala 
CS 
1107 
1/06 
1/05 
1/04 
1/03 

2823 drw 01 

1. For proper operation of the 7M4068LxxN module, Pin 1 must be con­
nected to GND. For the 7MB4068xxP module, Pin 1 in a no connect. 

CEMOS is a trademark of Integrated Device Technology Inc. 

COMMERCIAL TEMPERATURE RANGE 
©t 992 Integrated Device Technology, Inc. 

DESCRIPTION: 
The IDT7M4068!7MB4068 is a 2 megabit (256K x 8) 

static RAM module constructed on a co-fired ceramic or 
multilayer epoxy laminate (FR-4) substrate using two 1 
Megabit static RAMs and a decoder. The IDT7MB4068 is 
available with access times as fast as 10ns. For low power 
applications, the IDT7M4068 version offers a data retention 
current of 150)..lA and a standby current of 2501lA. 

The IDT7M4068 is packaged in a 32-pin ceramic DIP. 
This results in a package 1.7 inches long and 0.6 inches 
wide, packing 2 megabits into the JEDEC DIP footprint. The 
IDT7MB4068 likewise is packaged in a 32-pin FR-4 DIP 
resulting in the same JEDEC footprint in a package 1.6 
inches long and 0.6 inches wide. 

All inputs and outputs of the IDT7M4068 and 7MB4068 
are TIL compatible and operate from a single 5V supply. 
Fully asynchronous circuitry requires no clocks or refresh for 
operation and provides equal access and cycle times for 
ease of use. 

FUNCTIONAL BLOCK DIAGRAM 

ADDRESS 

CS 

WE 

OE 

PIN NAMES 
1/00-7 

AO-17 

CS 

WE 

OE 

Vee 

GND 

256K x 8 
RAM 

1/0 2823 drw 02 

Data Inputs/Outputs 

Addresses 

Chip Select 

Write Enable 

Output Enable 

Power 

Ground 

2823 tbl 01 

APRIL 1992 
DSC-7075/2 
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IDT7M4068, IDT7MB4068 
256K x 8 BICMOS/CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 

TRUTH TABLE ABSOLUTE MAXIMUM RATINGS(1) 
Mode CS OE WE Output Power Symbol Rating Commercial Unit 

Standby H X X High-Z Standby VTERM Terminal Voltage -0.5 to +7.0 V 

Read L L H DOUT Active with Respect 
toGND 

Read L H H High-Z Active 

Write L X L DIN Active 
TA Operating o to +70 °C 

"Wmperature 
2823 tbl 02 T81AS -10 to +B5 °C 

CAPACITANCE(1) (TA = +25°C, f = 1.0MHz) 

fel~:,erature 
Un er Bias 

TSTG Storage -55 to +125 °C 
Symbol Parameter Conditions Typ. Unit Temperature 

CIN Input Capacitance VIN = OV 25 pF lOUT DC Output CUrrent 50 rnA 

CIN{C) Input Capacitance (CS) VIN = OV B pF NOTE: 2823 tbl 05 

COUT Output Capacitance VOUT = OV 25 pF 1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT­
INGS may cause permanent damage to the device. This is a stress rating 

NOTE: 
1. This parameter is guaranteed by design, but not tested. 

2823 tbl 03 only and functional operation of the device atthese or any other conditions 
above those indicated in the operational sections of this specification is 
not implied. Exposure to absolute maximum rating conditions for ex­
tended periods may affect reliability. 

RECOMMENDED DC OPERATING CONDITIONS RECOMMENDED OPERATING 
Symbol Parameter Min. Typ. Max. Unit TEMPERATURE AND SUPPLY VOLTAGE 
Vee Supply Voltage 4.5 5 5.5 

GND Supply Voltage 0 0 0 

VIH Input High Voltage 2.2 - 6 

VIL Input Low Voltage -0.5{l) - O.B 

NOTE: 
1. VIL = -2.0V for pulse width less than 10ns. 

DC ELECTRICAL CHARACTERISTICS 
(Vcc = 5V ± 10%, TA = O°C to +70°C) 

V Ambient 

V Grade Temperature GND Vce 

V 
Commercial O°C to +70°C Ov 5V± 10% 

V 
2823 tbl 06 

2823tbl04 

7MB4068SxxP 

7M4068LxxN 25 - 55ns 10 - 20ns(3) 

Symbol Parameter Test Conditions Min. Max. Min. Max. Min. Max. Unit 

IILlI Input Leakage Vee = Max., VIN = GND to Vee - 2 - 10 - 10 JlA 
IILol Output Leakage Vee = Max., CS = VIH, - 2 - 10 - 10 JlA 

VOUT = GND to Vee 

VOL Output Low Voltage Vee = Min., IOL = 2mA{l), 
IOL = BmA(2) 

- 0.4 - 0.4 - 0.4 V 

VOH Output High Voltage Vee = Min., IOH = -1 mA{l), ,.- 2.4 - 2.4 - 2.4 - V 
IOH = -4mA(2) 

lee Dynamic Operating Current Vee = Max., CS::; VIL; f = fMAX, - 110 - 300 - 400 rnA 
Outputs Open 

IS8 Standby Supply Current CS~ VIH, Vee = Max., f = fMAX, - 6 - 120 - 120 rnA 
(TTL Levels) Outputs Open 

IS81 Full Standby Supply Current CS~ Vee - 0.2V, VIN ~ Vce· 0.2V - 0.25 - 20 - BO rnA 
(CMOS Levels) or::; 0.2V 

NOTES: 2823 tbl 07 

1. For 7M4068LxxN version only. 
2. For 7MB4068SxxP, 7MB4068BxxP versions only. 
3. Preliminary specifications only. 

7.30 2 



IDT7M4068, IDT7MB4068 
256K x 8 BICMOS/CMOS STATIC RAM MODULE 

DATA RETENTION CHARACTERISTICS(3) 
(TA = O°C to + 70°C) 

Symbol Parameter 

VOR Vee for Data Retention 

ICCDR Data Retention Current 

tCDR(2) Chip Deselect to Data Retention Time 
tR(2) Operation Recovery Time 

NOTES: 
1. tRC = Read Cycle Time. 
2. This parameter is guaranteed by design, but not tested. 
3. For 7M4068LxxN version only. 

DATA RETENTION WAVEFORM 

AC TEST CONDITIONS 

Test Condition 

-
CS~ Vee - 0.2V 

VIN::; Vee - 0.2V or 

VIN ~ 0.2V 

DATA 
RETENTION MODE 

VDR ~2V 

VOR 

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 1-4 

2823 tbl 09 

+5V 

480n 

COMMERCIAL TEMPERATURE RANGE 

Max. 

Min. Vcc@2.0V Unit 

2.0 - V 

- 150 J.lA 
0 - ns 

tRct') - ns 

2823tbl08 

2823 drw 03 

+5V 

~ 480n 

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

255n 30 pF* 255n 5 pF* 

2823 drw 04 2823 drw 05 

Figure 1. Output Load Figure 2. Output Load 
(for tOlZ, tcHZ, tOHZ, tWHZ, tow and tClZ) 

* Including scope and jig 

7.30 3 



IDT7M4068, IDT7MS4068 
256K x 8 SICMOS/CMOS STATIC RAM MODULE 

Zo = 50n ~50Q 
DATAoUT 

1.5V 

2823 drw 06 

Figure 3. Alternate Output Load 

AC ELECTRICAL CHARACTERISTICS 
(Vec = 5V + 10% TA = O°C to +70°C) - , 

_10(2) 

Symbol Parameter Min. Max. 
Read Cycle 

tAC Read Cycle Time 10 -

tM Address Access Time - 10 

tACS Chip Select Access Time - 10 

tOE Output Enable to Output Valid - 6 

tOHZ(1) Output Disable to Output in High Z - 6 

tOLZ(1) Output Enable to Output in Low Z 0 -
tCLZ(1) Chip Select to Output in Low Z 3 -
tCHZ(1) Chip Deselect to Output in High Z - 10 

tOH Output Hold from Address Change 3 -
Write Cycle 

twc Write Cycle Time 10 -
twp Write Pulse Width 10 -
tAS Address Set·up Time 3 -

tAW Address Valid to End of Write 10 -

tcw Chip Select to End of Write 10 -
tDW Data to Write Time Overlap 6 -
tDH Data Hold Time 0 -
tWR Write Recovery Time 0 -
tWHZ(1) Write Enable to Output in High Z - 8 
toW(1) Output Active from End of Write 2 -

NOTES: 
1. This parameter is guaranteed by design, but not tested. 
2. Preliminary specifications only. 

7.30 

COMMERCIAL TEMPERATURE RANGE 

!l.TAA 
(Typical, ns) 4 

_12(2) 

20 40 60 80100120140160180200 

CAPACITANCE (pF) 

2823 drw 07 

. Figure 4. Alternate Lumped Capacitive Load, 
Typical Derating 

7MB4068SxxP 

_15(2) _17(2) 

Min. Max. Min. Max. Min .. Max. Unit 

12 - 15 - 17 - ns 

- 12 - 15 - 17 ns 

- . 12 - 15 - 17 ns 

- 6 - 7 - 8 ns 

- 6 - 7 - 7 ns 

0 - 0 - 0 - ns 

3 - 3 - 5 - ns 

- 10 - 12 - 10 ns 

3 - 3 - 3 - ns 

12 - 15 - 17 - ns 

10 - 12 - 14 - ns 

3 - 3 - 0 - ns 

12 - 15 - 14 - ns 

12 - 15 - 14 - ns 

8 - 10 - 10 - ns 

0 - 0 - 0 - ns 

0 - 0 - 0 - ns 

- 8 - 10 - 10 ns 

2 - 2 - 0 - ns 

2823tbll0 
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IDT7M4068, IDT7MB4068 
256K x 8 BICMOS/CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 

AC ELECTRICAL CHARACTERISTICS 
(Vee = 5V + 10%, TA = O°C to +70°C) -

7MB4068SxxP 

·20 ·25 ·30 ·35 
Symbol Parameter Min. Max. Min. Max. Min. Max. Min. Max. Unit 

Read Cycle 

tRC Read Cycle Time 20 - 25 - 30 - 35 - ns 

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

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

tOE Output Enable to Output Valid - 10 - 12 - 15 - 15 ns 

tOHZ(1) Output Disable to Output in High Z - 10 - 12 - 12 - 15 ns 

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

tCLZ(1) Chip Select to Output in Low Z 5 - 5 - 5 - 5 - ns 

tCHZ(1) Chip Deselect to Output in High Z - 10 - 14 - 16 - 20 ns 

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

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

tPO(1) Chip Deselect to Power· Down Time - 12 - 25 - 30 - 35 ns 

Write Cycle 

twc Write Cycle Time 20 - 25 - 30 - 35 - ns 

twp Write Pulse Width 15 - 17 - 20 - 25 - ns 

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

tAW Address Valid to End of Write 16 - 20 - 25 - 30 - ns 

tcw Chip Select to End of Write 15 - 20 - 25 - 30 - ns 

tow Data to Write Time Overlap 12 - 15 - 17 - 20 - ns 

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

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

tWHZ(1) Write Enable to Output in High Z - 13 - 15 - 18 - 20 ns 

toW(1) Output Active from End of Write 0 - 0 - 0 - 0 - ns 

NOTE: 2823 tbl11 

1. This parameter is guaranteed by design, but not tested. 
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ID17M4068, ID17MB4068 
256K x 8 BiCMOS/CMOS STATIC RAM MODULE 

AC ELECTRICAL CHARACTERISTICS 
(Vce = 5V ± 10%, TA = O°C to +70°C ) 

Symbol Parameter Min. 

Read Cycle 

tRC Read Cycle Time 45 

tAA Address Access Time -

tACS Chip Select Access Time -
tOE Output Enable to Output Valid -
tOHZ(1) Output Disable to Output in High Z -
tOLZ(1) Output Enable to Output in Low Z a 
tCLZ(1) Chip Select to Output in Low Z 5 

tCHZ(1) Chip Deselect to Output in High Z -

tOH Output Hold from Address Change 5 

tPU(1) Chip Select to Power-Up Time a 
tPO(1) Chip Deselect to Power-Down Time -

Write Cycle 

twc Write Cycle Time 45 

twp Write Pulse Width 35 

tAS Address Set-up Time a 
tAW Address Valid to End of Write 40 

tcw Chip Select to End of Write 40 

tow Data to Write Time Overlap 25 

tOH Data Hold Time a 
tWR Write Recovery Time a 
tWHZ(1) Write Enable to Output in High Z -
toW(1) Output Active from End of Write a 

NOTES: 
1. This parameter is guaranteed by design, but not tested. 
2. Preliminary specifications only. 

7MB4068SxxP 

·45 ·55 
Max. Min. Max. 

- 55 -
45 - 55 

45 - 55 

25 - 30 

20 - 20 

- a -
- 5 -
20 - 25 

- 5 -

- a -

45 - 55 

- 55 -
- 45 -
- a -
- 50 -

- 50 -

- 25 -
- 0 -
- a -

25 - 25 

- a -

7.30 

COMMERCIAL TEMPERATURE RANGE 

7M4068LxxN 

·60(2) ·65(2) ·70 
Min. Max. Min. Max. Min. Max. Unit 

65 - 65 - 70 - ns 

- 60 - 65 - 70 ns 

- 60 - 65 - 70 ns 

- 30 - 35 - 45 ns 

- 25 - 25 - 30 ns 

3 - 5 - a - ns 

5 - 5 - 5 - ns 

- 25 - 25 - 40 ns 

10 - 10 - - 10 ns 

a - a - 0 - ns 

- 65 - 65 - 70 ns 

65 - 65 - 70 - ns 

50 - 55 - 55 - ns 

a - a - a - ns 

60 - 65 - 65 - ns 

60 - 65 - 65 - ns 

30 - 30 - 35 - ns 

a - a - a - ns 

a - a - a - ns 

- 25 - 25 - 30 ns 

a - a - a - ns 

28231bl12 

• 
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IDTIM4068, IDTIMB4068 
256K x 8 BICMOS/CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 

AC ELECTRICAL CHARACTERISTICS 
(Vce = 5V ± 10%, TA = O°C to +70°C) 

7M4068LxxN 

·85 ·100 ·120 
Symbol" Parameter Min. Max. Min. Max. Min. Max. Unit 

Read Cycle 

tRC Read Cycle Time 85 - 100 - 120 - ns 

tM Address Access Time - 85 - 100 - 120 ns 

tACS Chip Select Access Time - 85 - 100 - 120 ns 

tOE Output Enable to Output Valid - 48 - 50 - 60 ns 

tOHZ(1) Output Disable to Output in High Z - 33 - 35 - 40 ns 

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

tCLZ(1) Chip Select to Output in Low Z 5 - 5 - 5 - ns 

tCHZ(1) Chip Deselect to Output in High Z - 43 - 45 - 50 ns 

tOH Output Hold from Address Change 10 - 10 - 10 - ns 

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

tPO(1) Chip Deselect to Power-Down Time - 85 - 100 - 120 ns 

Write Cycle 

twc Write Cycle Time 85 - 100 - 120 - ns 

twp Write Pulse Width 65 - 75 - 90 - ns 

tAS Address Set-up Time 2 - 5 - 5 - ns 

tAW Address Valid to End of Write 82 - 90 - 100 - ns 

tcw Chip Select to End of Write 80 - 85 - 100 - ns 

tow Data to Write Time Overlap 38 - 40 - 45 - ns 

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

tWR Write Recovery Time 0 - 0 - 0 - ns 

tWHZ(1) Write Enable to Output in High Z - 33 - 35 - 40 ns 

toW(1) Output Active from End of Write 0 - 0 - 0 - ns 

NOTE: 2823 tbl13 

1. This parameter is guaranteed by design, but not tested. 
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IDTIM4068, IDTIMB4068 
256K x 8 BiCMOS/CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 

TIMING WAVEFORM OF READ CYCLE NO. 1(1) 

~-------------------tRC 

ADDRESS 

DATAoUT ----------------------------------< 
2823 drw 08 

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

f4---------------------- tRC 
ADDRESS 

f4------------------ tAA f4----------tOH --------~~ 
DATAoUT 

2823 drw 09 

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

cs~ ____ t 
DATAoUT ____ ~fooIC===~~~~~_t_C_LZ_(5_) ==_t-A_C-S~~~~~:"kxx*" teHz (5) 1r-

2823 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. DE= VIL. 
5. Transition is measured ±200mV from steady state. This parameter is guaranteed by design, but not tested. 

7.30 8 



IDT7M4068, IDT7MB4068 
256K x 8 BiCMOS/CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 

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

twe 

-
ADDRESS ) K ) K 

OE ./ ~ 
tAW 

CS ~ 

" /~ 
~tAS twp (7) tWR_ 

~'" / It' 
k-tWHZ (6) ..... to HZ (6) 

tOHZ (6) ~ tow (6) 
.~ 

(4) " (4) ) I-./ tDH I' 
DATAoUT 

tDW_ 

1/ DATA VALID " r / DATAIN 
2823 dlW 11 

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

twe 

) K ) / 
"-ADDRESS 

tAW 

CS ~ / 
V 

~tAS tew tWR 

WE 

tow II I • tDH 

DATAIN ---..:( DATA VALID 3>1---
2823 dlW 12 

NOTES: 
1. WE or CS must be high during all address transitions. 
2. A write occurs during the overlap (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 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. Transition is measured ±200mV from steady state with a 5pF load (including scope and jig). This parameter is guaranteed by design, but not tested. 
7. If 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 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 can be 
as short as the specified twP. 

7.30 9 



IDT7M4068, IDT7MB4068 
256K x 8 BICMOS/CMOS STATIC RAM MODULE 

PACKAGE DIMENSIONS 

7M4068LxxN 

...1..§gQ.. 
14 1.710 _I 

0.580 I ,~, ,--- --~ ,-, 
D.6OO ~~: ;~ _ _ _~: ~~: 

TOP VIEW 

,0.405 
, MAX. 

;I~"I mill j i IIIIIII~ 
Pin1 ~r' 1-"'1+, "'11., L-0.125 

I I I 0.175 

7MB4068SxxP 

0.035 0.015 0.100 
0.065 0.025 TYP. 

BOTTOM VIEW 

TOP VIEW 

A~.;n~' nmnfm,,,ian '~II~: f~~O 
/ ~I,"I~ "'1 ~ l-0.120 

Pin 1 0.035 0.015 0.100 0.175 
0.065 0.025 TYP. 

BOTTOM VIEW 

7.30 

COMMERCIAL TEMPERATURE RANGE 

0.590 ~ 
0.620 I I 

I I'" -~I 
0.007 ... j.-
0.013 

SIDE VIEW 

2823 drw 13 

n 0.590 14 ~I 0.620 
0.007 1 __ 
0.013 ... ~ 

SIDE VIEW 

2823 drw 14 
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256Kx8 PRELIMINARY G® CMOS STATIC RAM MODULE IDT7M4068 

Integrated Device Technology, Inc. 

FEATURES: 
• High density 2 megabit CMOS static RAM module 
• Equivalent to the JEDEC standard for future monolithic 

256K x 8 static RAMs 
• Fast access time: 17ns (max.) 
• Low power consumption (L version) 

- Active: 110mA (max.) 
- CMOS Standby: 700llA (max.) 
- Data Retention: 400llA (max.) Vee = 2V 

• Surface mounted LCCs (Ieadless chip carriers) on a 32-
pin, 600 mil ceramic DIP substrate 

• Single 5V (±10%) power supply 
• Inputs/outputs directly TTL compatible 

FUNCTIONAL BLOCK DIAGRAM 

ADDRESS 

CS 

WE 

DE 

CEMOS is a trademark of Integrated Device Technology Inc. 

MILITARY TEMPERATURE RANGE 
©1992 Integrated Device Technology, Inc. 

DESCRIPTION: 
The IDT7M4068 is a 2 megabit (256K x 8) CMOS static 

RAM module constructed on a co-fired ceramic substrate 
using two 1 Megabit static RAMs and a decoder. The 
IDT7M4068 is available with access times as fast as 17ns. 
For low power applications, the IDT7M4068 version offers a 
data retention current of 400llA and a standby current of 
7001lA. 

The IDT7M4068 is packaged in a 32-pin ceramic DIP. 
This results in a package 1.7 inches long and 0.6 inches 
wide, packing 2 megabits into the JEDEC DIP footprint. 

All inputs and outputs of the IDT7M4068 are TTL compat­
ible and operate from a single 5V supply. Fully asynchro­
nous circuitry requires no clocks or refresh for operation and 
provides equal access and cycle times for ease of use. 

All IDT military module semiconductor components are 
manufactured in compliance with the latest revision of MIL­
STD-883, Class B, making them ideally suited to applica­
tions demanding the highest level of performance and reli­
ability. 

256K x 8 
RAM 

I/O 

7.31 

2824 drw 01 

APRIL 1992 
DSC·707611 



ID17M4068 
256K x 8 CMOS STATIC RAM MODULE 

PIN CONFIGURATION(1) 

NOTE 2 Vee 
A16 A1S 
A14 A17 
A12 WE 
A7 A13 
A6 As 
As A9 
A4 All 
A3 OE 
A2 Ala 
Al CS 
Ao 1/07 

1/00 1/06 
1/01 1/05 
1/02 1/04 

GND 1/03 
2824 drw 02 

NOTE: 

DIP 
TOP VIEW 

1. For proper operation of the module, Pin 1 must be connected to GND. 

TRUTH TABLE 
Mode CS OE WE Output Power 

Standby H X X High-Z Standby 

Read L L H DOUT Active 

Read L H H High-Z Active 

Write L X L DIN Active 

2824tbl02 

CAPACITANCE(1) (TA = +25°C, f = 1.0MHz) 
Symbol Parameter Conditions Typ. Unit 

CIN Input Capacitance VIN = OV 25 pF 

CIN(C) Input Capacitance (CS) VIN = OV 10 pF 

COUT Output Capacitance VOUT = OV 25 pF 

NOTE: 2824 tbl 03 

1. This parameter is guaranteed by design, but not tested. 

MILITARY TEMPERATURE RANGE 

PIN NAMES 
1/00-7 Data Inputs/Outputs 

AO-17 Addresses 

CS Chip Select 

WE Write Enable 

OE Output Enable 

Vcc Power 

GND Ground 

2824 tbl 01 

ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Rating Military Unit 

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

TA Operating -55 to +125 °C 
Temperature 

TSIAS Temperature -65 to +135 °C 
Under Bias 

TSTG Storage -65 to +160 °C 
Temperature 

lOUT DC Output Current 50 rnA 

NOTE: 2824 tbl 04 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RA T­
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 ex­
tended periods may affect reliability. 

RECOMMENDED DC OPERATING CONDITIONS RECOMMENDED OPERATING 
Symbol Parameter Min. Typ. Max. Unit TEMPERATURE AND SUPPLY VOLTAGE 

Vcc Supply Voltage 4.5 5 5.5 V Ambient 

GND Supply Voltage 0 0 0 V 
Grade Temperature GND Vee 

VIH Input High Voltage 2.2 - 6 V 
Military -55°C to + 125°C OV 5V± 10% 

VIL Input Low Voltage -0.5(1) - 0.8 V 
2824 tbl 06 

NOTE: 2824 tbl 05 

1. VIL = -2.0V for pulse width less than 10ns. 

7.31 2 
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IDT7M4068 
256K x 8 CMOS STATIC RAM MODULE 

DC ELECTRICAL CHARACTERISTICS 
(Vce = 5V ± 10%, TA = -55°C to + 125°C) 

Symbol Parameter Test Conditions 

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

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

VOL Output Low Voltage Vee = Min., IOL = 2mA(1), 
IOL = 8mA(2) 

VOH Output High Voltage Vee = Min., IOH = -1 mA(l), 
IOH = -4mA(2) 

lee Dynamic Operating Current Vee = Max., CS~ VIL; f = fMAX, 
Outputs Open 

158 Standby Supply Current CS;:: VIH, Vee = Max., f = fMAX, 
(TTL Levels) Outputs Open 

1581 Full Standby Supply Current CS;:: Vee - 0.2V, VIN;:: Vee - 0.2V 
(CMOS Levels) or ~ 0.2V 

VerY Low Power Version(3) 

NOTES: 
1. For 60ns-120ns versions only. 
2. For 17ns-55ns versions only. 
3. L version only. 

DATA RETENTION CHARACTERISTICS(5) 
(T A = -55°C to + 125°C) 

Symbol Parameter 

VDA Vee for Data Retention 

IceDA Data Retention Current 

tCDA(3) Chip Deselect to Data Retention Time 
tA(3) Operation Recovery Time 

NOTES: 
1. Vee = 2V, TA = +25°C. 
2. tRe = Read Cycle Time. 
3. This parameter is guaranteed by design, but not tested. 
4. For 60ns-120ns versions, ICCDR=400j,tA. 
5. L version only. 

DATA RETENTION WAVEFORM 

Test Condition 

-
CS;:: Vee - 0.2V 

VIN ~ Vee - 0.2V or 

VIN;:: 0.2V 

DATA 
RETENTION MODE 

VDA;:: 2V 

VDA 

7.31 

MILITARY TEMPERATURE RANGE 

7M4068SxxCB 7M4068LxxCB 

17ns-55ns 60ns-120ns 

Min. Max. Min. Max. Unit 

- 10 - 10 ~ 
- 10 - 10 ~ 

- 0.4 - 0.4 V 

2.4 - 2.4 - V 

- 240 - 110 mA 

- 60 - 6 mA 

- 30 - 2 mA 

- 30 - 0.7 mA 

2824tbl07 

Max. 
Min. Vcc@2.0V Unit 

2.0 - V 

- 1(4) mA 

0 - ns 
tRe(2) - ns 

2824 tbl 08 

2824 drw 03 
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IDTIM406a 
256K x a CMOS STATIC RAM MODULE 

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 and 2 

+5V 

480n 

DATAoUT -...--.... 

255n 

2824 drw 04 
Figure 1. Output Load 

AC ELECTRICAL CHARACTERISTICS 
(Vee = 5V ± 10%, TA = O°C to +70°C) 

2824 tbl 09 

• Including scope and jig 

MILITARY TEMPERATURE RANGE 

+5V 

480n 

DATAoUT---.-----. 

255n 

2824drw 05 

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

7M4068SxxCB,7M4068LxxCB 

_17(3) _20(3) -25 -30 -35 

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

Read Cycle 

tRC Read Cycle Time 17 - 20 - 25 - 30 - 35 - ns 

tAA Address Access Time - 17 - 20 - 25 - 30 - 35 ns 

tACS Chip Select Access Time - 17 - 20 - 25 - 30 - 35 ns 

tOE Output Enable to Output Valid - 8 - 10 - 12 - 15 - 15 ns 

tOHZ(1) Output Disable to Output in High Z - 7 - 8 - 12 - 12 - 15 ns 

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

tCLZ(1) Chip Select to Output in Low Z 5 - 5 - 5 - 5 - 5 - ns 

tCHZ(1) Chip Deselect to Output in High Z - 12 - 13 - 14 - 16 - 20 ns 

tOH Output Hold from Address Change 1 - 3 - 3 - 3 - 3 - ns 

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

tpo(1) Chip Deselect to Power-Down Time - 17 - 20 - 25 - 30 - 35 ns 

Write Cycle 

twe Write Cycle Time 17 - 20 - 25 - 30 - 35 - ns 

twp Write Pulse Width 14 - 15 - 17 - 20 - 25 - ns 

tAS(2) Address Set-up Time 3 - 3 - 3 - 0 - 0 - ns 

tAW Address Valid to End of Write 17(4) - 18 - 20 - 25 - 30 - ns 

tew Chip Select to End of Write 17 - 18 - 20 - 25 - 30 - ns 

tow Data to Write Time Overlap 10 - 12 - 15 - 17 - 20 - ns 

tDH(2) Data Hold Time 0 - 0 - 0 - 0 - 0 - ns 

tWR(2) Write Recovery Time 0 - 0 -- 0 - 0 - 0 - ns 

tWHZ(1) Write Enable to Output in High Z - 10 - 13 - 15 - 15 - 15 ns 

toW(1) Output Active from End of Write 2 - 2 - 2 - 5 - 5 - ns 

NOTES: 2824 tbll0 

1. This parameter is guaranteed by design, but not tested. 
2. tAS=Ons for es controlled write cycles. toH, tWR= 3ns for WE controlled write cycles. 
3. Preliminary specifications only. 
4. tAW=14ns for es controlled write cycles. 

7.31 4 
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IDT7M4068 
256K x 8 CMOS STATIC RAM MODULE 

AC ELECTRICAL CHARACTERISTICS 
(Vee = 5V ± 10%, TA = -55°C to +125°C) 

Symbol Parameter Min. 

Read Cycle 

tRC Read Cycle Time 45 

tAA Address Access Time -

tACS Chip Select Access Time -

toE Output Enable to Output Valid -
tOHZ(1) Output Disable to Output in High Z -
tOLZ(1) Output Enable to Output in Low Z 5 
tCLZ(1) Chip Select to Output in Low Z 5 
tCHZ(1) Chip Deselect to Output in High Z -

tOH Output Hold from Address Change 5 
tPU(1) Chip Select to Power-Up Time 0 
tPO(1) Chip Deselect to Power-Down Time -
Write Cycle 

twc Write Cycle Time 45 

twp Write Pulse Width 35 

tAS Address Set-up Time 5 

tAW Address Valid to End of Write 40 

tcw Chip Select to End of Write 40 

tDW Data to Write Time Overlap 20 

tDH Data Hold Time 0(2) 

tWA Write Recovery Time 0(2) 

tWHZ(1) Write Enable to Output in High Z -
tow(1) Output Active from End of Write 5 

NOTES: 
1. This parameter is guaranteed by design. but not tested. 

-45 
Max. Min. 

- 55 

45 -
45 -
25 -
20 -
- 5 

- 5 

20 -
- 5 

- 0 

45 -

- 55 

- 45 

- 5 

- 50 

- 50 

- 20 

- 0(2) 

- 0(2) 

15 -
- 5 

MILITARY TEMPERATURE RANGE 

7M4068SxxCB, 7M4068LxxCB 

-55 I -60\") I -65'''} -70 
Max. Min. Max. Min. Max. Min. Max. Unit 

- 65 - 65 - 70 - ns 

55 - 60 - 65 - 70 ns 

55 - 60 - 65 - 70 ns 

30 - 30 - 35 - 45 ns 

20 - 25 - 25 - 30 ns 

- 3 - 5 - 0 - ns 

- 5 - 5 - 5 - ns 

20 - 25 - 25 - 40 ns 

- 10 - 10 - - 10 ns 

- 0 - 0 - 0 - ns 

55 - 65 - 65 - 70 ns 

- 65 - 65 - 70 - ns 

- 50 - 55 - 55 - ns 

- 0 - 0 - 0 - ns 

- 60 - 65 - 65 - ns 

- 60 - 65 - 65 - ns 

- 30 - 30 - 35 - ns 

- 0 - 0 - 0 - ns 

- 0 - 0 - 0 - ns 

20 - 25 - 25 - 30 ns 

- 0 - 0 - 0 - ns 

2824 tblll 

2. IAS=Ons for CS controlled write cycles. tDH. twA= 5ns for WE controlled write cycles. 
3. Preliminary specifications only. 

7.31 5 



IDTIM4068 
256K x 8 CMOS STATIC RAM MODULE MILITARY TEMPERATURE RANGE 

AC ELECTRICAL CHARACTERISTICS 
(Vee = 5V + 10% TA = -55°C to + 125°C) -

7M4068SxxCB, 7M4068LxxCB 

-85 -100 -120 
Symbol Parameter Min. Max. Min. Max. Min. Max. Unit 

Read Cycle 

tRC Read Cycle Time 85 - 100 - 120 - ns 

tAA Address Access Time - 85 - 100 - 120 ns 

tACS Chip Select Access Time - 85 - 100 - 120 ns 

tOE Output Enable to Output Valid - 48 - 50 - 60 ns 

tOHZ(1) Output Disable to Output in High Z - 33 - 35 - 40 ns 

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

tCLZ(1) Chip Select to Output in Low Z 5 - 5 - 5 - ns 

tCHZ(1) Chip Deselect to Output in High Z - 43 - 45 - 50 ns 

tOH Output Hold from Address Change 10 - 10 - 10 - ns 

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

tPO(1) Chip Deselect to Power-Down Time - 85 - 100 - 120 ns 

Write Cycle 

twc Write Cycle Time 85 - 100 - 120 - ns 

twp Write Pulse Width 65 - 75 - 90 - ns 

tAS Address Set-up Time 2 - 5 - 5 - n:; 

tAW Address Valid to End of Write 82 - 90 - 100 - n:; 

tcw Chip Select to End of Write 80 - 85 - 100 - ns 

tow Data to Write Time Overlap 38 - 40 - 45 - ns 

tOH Data Hold Time 0 - 0 - 0 - ns 

tWR Write Recovery Time 0 - 0 - 0 - ns 

tWHZ(1) Write Enable to Output in High Z - 33 - 35 - 40 ns 

toW(1) Output Active from End of Write 0 - 0 - 0 - ns 

NOTE: 2824 tbl12 

1. This parameter is guaranteed by design, but not tested. 

II 
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IDT7M4068 
256K x 8 CMOS STATIC RAM MODULE MILITARY TEMPERATURE RANGE 

TIMING WAVEFORM OF READ CYCLE NO. 1(1) 

~--------------tRC--------------~ 

ADDRESS 

DATAoUT ---------------(. 
2824 drw 06 

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

~----------------tRC----------------~ 

ADDRESS 

14------------- tAA ------------~ 
~-------tOH--------~ 

DATA OUT 
2824 drw 07 

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

cs1:=c ~---=-=-~t--CLZ-(--5)=-t-A-CS-=-~-.~--.-' ----('CHZ(511-
DATAoUT--------------~-

2824 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. DE= VIL. 
5. Transition is measured ±200mV from steady state. This parameter is guranateed by design, but not tested. 
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IDT7M4068 
256K x 8 CMOS STATIC RAM MODULE MILITARY TEMPERATURE RANGE 

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

twe 

ADDRESS =>( )K 

/' 
tAW 

~, /'f' 
4----tAS twp(7) tWA-

~, /' 
+--tWHZ(6)-+ tOHZ(6) 

DATA OUT 

tOHZ(6) tOW(6) 

V (4) " (4) )~ / tOH ~ 
tow-~ 

DATA VALID " I' / 2824 drw 09 DATA IN 

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

twe 

ADDRESS => ( )( 
tAW 

__ lAS "} 

)1' 
tew tWA 

tow .. hi tOH 
DATAIN __________________________ ~~ 

DATA VALID 
2824 drw 10 

NOTES: 
1. WE or CS must be high during all address transitions. 
2. A write occurs during the overlap (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 write cycle. 
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 with a 5pF load (including scope and jig). This parameter is guaranteed by design, but not tested. 
7. During a WE controlled wri~cle, write pulse ((twp) > twHZ + tow) to allow the I/O drivers to turn off and data to be placed on the bus for the required 

tow. If OE is high during a WE controlled write cycle, this requirement does not apply and the write pulse can be as short as the specified twP. 

7.31 8 
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IDTIM4068 
256K x 8 CMOS STATIC RAM MODULE 

PACKAGE DIMENSIONS 

PIN 1 

1.680 

1I0Il41--_1.720 --~~I 

0.035 
0.065 

0.015 
0.025 

SIDE VIEW 

0.100 
TYP. 

I::::~::::~::::~::I 
BOTTOM VIEW 

7.31 

MILITARY TEMPERATURE RANGE 

F1 
j4 ~ I 0.590 

-4-
0.620 

0.007 
0.013 

END VIEW 

2824 drw 11 
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256K x 8 IDT7MP4034 ~® CMOS STATIC RAM MODULE 

Integrated Device Technology, Inc. 

FEATURES: 
• High density separate 1/0, 2 megabit CMOS static RAM 

module 
• Fast access time: 1 Ons (max.) 
• Low profile 42-pin ZIP (Zig-zag In-line vertical Package) 
• Surface mounted plastic components on an epoxy laminate 

(FR-4) substrate 
• Single 5V (±10%) power supply 
• Multiple GND pins and decoupling capacitors for maximum 

noise immunity 
• Inputsloutputs directly TTL compatible 

PIN CONFIGURATION 

GNO 
010 
Oil 
012 
013 
Ao 
A2 
A4 
As 

CSJ 

WE 
As 

AlO 
A12 
A14 
A1S 

014 
015 
Dis 

, 017 

Vee 

1 
3 
5 
7 
9 
11 
13 
15 
17 
19 
21 
23 
25 
27 
29 
31 
33 
35 
37 
39 
41 

2 
4 
6 
8 

10 
12 
14 
16 
18 
20 
22 
24 
26 
28 
30 
32 
34 
36 
38 
40 
42 

Vee 
000 
001 
002 
003 
Al 
A3 
As 
A7 
GNO 
CSl 
A9 
All 
A13 
A1S 

A17 
004 
005 
DOs 
007 
GNO 

ZIP 2745 drw 01 

TOP VIEW 

COMMERCIAL TEMPERATURE RANGE 
lOt 992 Integrated Device Technology. Inc. 

DESCRIPTION: 
The IDT7MP4034 is a separate 1/0, 256K x 8 CMOS static 

RAM module constructed on an epoxy laminate (FR-4) 
substrate using 8 256K x 1 static RAMs in plastic SOJ 
packages. Availability of two chip select lines (one for each 
group of four RAMs) provides nibble access and allows the 
user to configure the memory into a 256K x 8 or a 512K x 4 
organization. The IDT7MP4034 is available with access times 
as fast as 1 Ons with minimal power consumption. 

The IDT7MP4034 is packaged in a 42-pin FR-4 ZIP (Zig­
zag In-line vertical Package). The memory configuration 
results in a package 2.65 inches long and 0.35 inches wide. 
At only 0.5 inches high, this low profile package is ideal for high 
performance systems with minimum board spacing. 

All inputs and outputs of the IDT7MP4034 are TTL 
compatible and operate from a single 5V supply. Full 
asynchronous circuitry requires no clocks or refresh for 
operation. 

FUNCTIONAL BLOCK DIAGRAM 

PIN NAMES 
010-7 

000-7 

AO-17 

CSo-l 

WE 

Vee 

GNO 

CSo 01(0-3) CSl 01(4,7) 

256Kx 8 
RAM 

00(0-3) 00(4-7) 

2745 drw 02 

Oata Inputs 

Oata Outputs 

Address Inputs 

Chip Selects 

Write Enable 

Power 

Ground 
2745 tbl 01 

APRIL 1992 
DSC·7055/3 

7.32 

II 



IDTIMP4034 (256K x 8) 
CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 

ABSOLUTE MAXIMUM RATINGS (1) RECOMMENDED DCOPERATING CONDITIONS 
Symbol Rating Value Unit Symbol Parameter Min. Typ. Max. Unit 

VTERM Terminal Voltage with -0.5 to +7.0 V Vee Supply Voltage 4.5 5.0 5.5 V 
Respect to GND GND Ground 0 0 0 V 

TA Operating Temperature o to +70 °C VIH Input High Voltage 2.2 - 6.0 V 
TSIAS Temperature Under Bias -10 to +S5 °C 

VIL Input Low Voltage -0.5(1) - O.S V 
TSTG Storage Temperature -55 to +125 °C NOTE: 2745 tbl 04 

lOUT DC Output Current 50 mA 1. VIL = -3.0V for pulse width less than 20ns. 

NOTE: 2745 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. 

RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 

Ambient Temperature 

TRUTH TABLE CAPACITANCE (TA = +25°C. f = 1.0MHz) 

Mode CS WE Output Power Symbol Parameter(1) Conditions 

Standby H X High-Z Standby CIN(D) Input Capacitance VIN = OV 

Read L H DATAoUT Active (Data) 

Write L L DATAIN Active CIN(A) Input Capacitance VIN = OV 

2745 tbl 03 
(Address and Control) 

DC ELECTRICAL CHARACTERISTICS(1) 

(Vee = 5V ± 10%. TA = O°C TO +70°C) 

Symbol Parameter 

IILlI Input Leakage 
(Address and Control) 

Ilul Input Leakage 
(Data) 

IILol Output Leakage 

VOL Output Low Voltage 

VOH Output High Voltage 

Symbol Parameter 

lee Dynamic Operating Current 

Iss Standby Supply Current 

ISS1 Full Standby Supply Current 

NOTE: 

1. 10, 12, 15, and 17ns are preliminary specifications only. 

COUT Output Capacitance VOUT = OV 

NOTE: 
1. This parameter is guaranteed by design but not tested. 

Test Conditions Min. Max. 

Vee = Max. - 40 
VIN = GND to Vee 

Vee = Max. - 10 
VIN = GND to Vee 

Vee = Max. - 10 
CS = VIH. VOUT = GND to Vee 

Vee = Min., IOL = SmA - 0.4 

Vee = Min., IOH = -4mA 2.4 -

10-12ns 15-45ns 

Test Conditions Max. Max. 

CS = VIL, Output Open 1520 1200 
Vee = Max., f = fMAX 

CS ~ VIH, Vee = Max. 560 320 
Outputs Open, f = fMAX 

CS~ Vee - 0.2V, 240 240 
VIN > Vee - 0.2V or < 0.2V, f = 0 

7.32 

2745 tbl 05 

Typ. Unit 

15 pF 

92 pF 

15 pF 

2745 tbl 06 

Unit 

j.tA 

j.tA 

j.tA 

V 

V 
2745 tbl 07 

Unit 

mA 

mA 

mA 

2745tbl08 
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IDT7MP4034 (256K x 6) 
CMOS STAT1C RAM MODULE 

AC TEST CONDITIONS 
Input Pulse Levels 
Input Rise/Fall Times 

GNDto 3.0V 
5ns 
1.5V 
1.5V 

Input Timing Reference Levels 
Output Reference Levels 
Output Load See Figures 1 and 2 

2745 tbl 09 

+5V 

480n 

DOUT ---e-----_ 

255n 30pF * 

2745 drw 03 

Figure 1. Output Load 
• Including scope and jig. 

AC ELECTRICAL CHARACTERISTICS(2) 
Vce = 5.0V + 10% TA = O°C to +70°C) 

-10 

Symbol Parameter Min. I Max. 

READ CYCLE 

tRC Read Cycle Time 10 -
tAA Address Access Time - 10 

tACS Chip Select Access Time - 10 

tCLZ(1) Chip Select to Output in Low Z 3 -
tCHZ (1) Chip Deselect to Output in High Z - 10 

tOH Output Hold from Address Change 3 -
tpu (1) Chip Select to Power Up Time 0 -
tPD (1) Chip Deselect to Power Down Time - 10 

WRITE CYCLE 

twc Write Cycle Time 10 -
tcw Chip Select to End of Write 10 -
tAW Address Valid to End of Write 10 -

tAS Address Set-up Time 0 -
twp Write Pulse Width 10 -
tWR Write Recovery Time 0 -
tWHZ(1) Write Enable to Output in High Z - 5 

tDW Data to Write Time Overlap 8 -
tDH Data Hold from Write Time 0 -
tow (1) Output Active from End of Write 0 -

NOTES: 
1. This parameter is guaranteed by design but not tested. 
2. 10,12,15, and 17ns are preliminary specifications only. 

7.32 

COMMERCIAL TEMPERATURE RANGE 

+5V 

DOUT --.... ----_ 

255n 

Figure 2. Output Load 
(for tcHZ, tClZ, tow and tWHZ) 

7MP4034SxxZ 

-12 -15 

480n 

5pF * 

2745 drw 04 

-17 

Min. I Max. Min. I Max. Min. I Max. Unit 

12 - 15 - 17 - ns 

- 12 - 15 - 17 ns 

- 12 - 15 - 17 ns 

3 - 3 - 3 - ns 

- 10 - 10 - 10 ns 

3 - 3 - 3 - ns 

0 - 0 - 0 - ns 

- 12 - 15 - 17 ns 

12 - 15 - 17 - ns 

12 - 13 - 15 - ns 

10 - 13 - 15 - ns 

0 - 0 - 0 - ns 

10 - 13 - 15 - ns 

0 - 0 - 0 - ns 

- 5 - 8 - 9 ns 

10 - 10 - 11 - ns 

0 - 0 - 0 - ns 

0 - 0 - 0 - ns 

2745tbll0 
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IDTIMP4034 (256K x 8) 
CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 

AC ELECTRICAL CHARACTERISTICS 
Vee = 5.0V + 10%, TA = O°C to +70°C) 

·20 ·25 I ·35 ·45 

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

READ CYCLE 

tRC Read Cycle Time 20 - 25 - 35 - 45 - ns 

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

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

tClZ (1) Chip Select to Output in Low Z 3 - 5 - 5 - 5 - ns 

tCHZ (1) Chip Deselect to Output in High Z - 10 - 13 - 20 - 25 ns 

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

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

tpo (1) Chip Deselect to Power Down Time - 20 - 25 - 35 - 45 ns 

WRITE CYCLE 

twc Write Cycle Time 20 - 25 - 35 - 45 - ns 

tcw Chip Select to End of Write 17 - 22 - 30 - 40 - ns 

tAW Address Valid to End of Write 17 - 22 - 30 - 40 - ns 

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

twp Write Pulse Width 17 - 22 - 30 - 40 - ns 

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

tWHZ (1) Write Enable to Output in High Z - 10 - 13 - 20 - 25 ns 

tow Data to Write Time Overlap 13 - 15 - 20 - 25 - ns 

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

tow (1) Output Active from End of Write - 0 - 0 - C - 0 ns, 

2745 tblll 
NOTE: 
1. This parameter is guaranteed by design but not tested. 
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IDTIMP4034 (256K x 8) 
CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 

TIMING WAVEFORM OF READ CYCLE NO. 1(1) 

~
~----------------tRC----------------~~ 

ADD,RESS . __________________________________ __ 

~--~--------~tAA----------~.~1 ~----tOH 

CS 

1-4--------tACS ------~ 
~----tCLZ (4) 

DATAoUT -----------------------------< 

2745 drw05 

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

~~----------------tRc------------------1~ ADDRESS· 

:t~~-=-~==tO=H~tA--A-=-~-=--=-bk--,-------~·-, =====,....-~ __ -_-_--t __ O--" =1---==== 
DATAoUT 

2745 drw 06 

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

"I: tA=bk
C

-' 

_____________ '_~,-_______ tC_L_Z_(4_J 
DATAoUT - . 

2745 drw 07 II 
NOTES: 
1, WE is high for read cycle, 
2. Device is continuously selected, CS = V,L. 
3. Address valid prior to or coincident with CS transition low. 
4. Transition is measured ±200mV from steady state with 5pF load (including scope and jig). This parameter is guaranteed by design but not tested. 
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IDT7MP4034 (256K x 8) 
CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 

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

twe 

ADDRESS )K )( 
tAW 

"- // I'\.. 

tAS twp tWR~ 

'~ / 
/ 

DATAoUT 

~tWHZ(5)~ 4-tOW(5)~ 

'I I'\. 

DATAIN------------------------------------~~-tD-W----·D-':-T-A--VA--LI-~-DH---------~~)~~I--------

2745 drw 08 

TIMING WAVEFORM OF WRITE CYCLE NO. 1(1,2,3, 4) (CS CONTROLLED TIMING) 

twc 

ADDRESS )( )( 
tAW 

1 // 

tAS tew tWR~ I 

/ 
/ 

DATAIN ____________________________________ -k~-tD-W----·D-':-T-A--VA--LI-:_H_-_-_-__ -~~)~I--------

NOTES: 2745 drw 09 
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. If the CS low transition occurs simultaneous with or after the WE low transition, the outputs remain in the high impedance state. 
5. Transition is measured ±200mV from steady state with SpF load (including scope and jig). This parameter is guaranteed by design but not tested. 

PACKAGE DIMENSIONS 

2.630 I" 2.650 ~I 

~~ L 
Pin 1 ~ ~100~15~ ~~o I 

Typ. 0.025 0.190 

FRONT VIEW 

7.32 

~lr-~~~~ 
0.100 
TYP. 

SIDE VIEW 

2745 drw 10 
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128K x 8 IDT71 M024 G® CMOS STATIC RAM IDT71 M025 

Integrated Device Technology, Inc. 

FEATURES: 
• High density 1 megabit (128K x 8) static RAM 
• Dual Chip Select Version (IOT71 M024) 

Single Chip Select Version (IOT71 M025) 
• Fast access time: 

- commercial: 55ns (max.) 
- military: 60ns (max.) 

• Low power consumption 
- active: 1 OOmA (max.) 
- CMOS standby: 2mA (max.) 

• Very low power version 
- data retention: 50llA (max.) Vcc = 3V 
- CMOS standby: 100ilA (max.) 

• 32-pin ceramic sidebrazed DIP or ceramic leadless chip 
carrier (LCC) 

• Single 5V (±1 0%) power supply 
• Inputs/outputs directly TTL compatible 

FUNCTIONAL BLOCK DIAGRAM 

NOTE: 

128K x 8 
RAM 

1/0 

1. For the IDT71 M024 version only. 

PIN NAMES 
1/00-7 Data Inputs/Outputs 

AO-1B Addresses 

CS1, CS2 Chip Selects 

WE Write Enable 

OE Output Enable 

N.C. No Connect 

Vcc Power 

GND Ground 

2820 drw 01 

2820 tbl 01 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 
<l.lt992 Integrated Device Technology, Inc. 

DESCRIPTION: 
The IOT71 M024/71 M025 is a 1 megabit (128K x 8) static 

RAM packaged in a sidebrazed ceramic dual in-line package 
(DIP) and a ceramic lead less chip carrier (LCC). The 
IOT71 M024/71 M025 is available with access times as fast 
as 55ns. For battery backup applications, a very low power 
version is available, offering a commercial temperature data 
retention current of 50llA with Vcc = 3V. 

The IOT71 M024/71 M025 are packaged in JEOEC stan­
dard 600 mil 32-pin ceramic DIPs. The IOT71 M024 as comes 
in a hermetic 400 mil by 820 mil LCC. For surface mount 
applications, the proposed JEOEC standard 400 mil by 820 
mil LCC is ideal. 

All inputs and outputs of the IDT71 M024/71 M025 are TTL 
compatible and operate from a single 5V supply. Fully 
asynchronous circuitry requires no clocks or refresh for op­
eration and provides equal access and cycle times for ease 
of use. All lOT military semiconductor components are 
manufactured in compliance to the latest revision of MIL­
STD-883 Class 8, making them ideally suited for applications 
demanding the highest level of performance and reliability. 

PIN CONFIGURATION(1) 

NC 
A16 
A14 
A12 
A7 
A6 
As 
A4 
A3 
A2 
Al 
Ao 

1100 
1101 
1102 

GND 

NOTE: 

DIP, LCC 
TOP VIEW 

Vcc 
A1S 
CS2 
WE 
A13 
AB 
A9 
All 
DE 
Ala 
CSl 
1/07 
II0s 
1105 
1104 
1/03 

2820 drw02 

1. For the IDT71 M024 version Pin 30=C52. ForthelDT71 M025 version Pin 
30=N.C. 

APRIL 1992 
DSC-7091/3 
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IDT71 M024171 M025 
1 MEGABIT (128K x 8) CMOS STATIC RAM 

TRUTH TABLE(1) 
Mode CS1 CS2 OE WE Output 

Standby H X X X High-Z 

Standby X L X X High-Z 

Read L H L H DOUT 

Read L H H H High-Z 

Write L H X L DIN 

NOTE: 
1. CS2 is available for the IDT71 M024 version only. 

CAPACITANCE (1 ) 
(TA = +25°e, f = 1.0MHz 

Symbol Parameter Conditions 

CIN Input Capacitance VIN = OV 

COUT Output Capacitance VOUT= OV 

NOTE: 
1. This parameter is guaranteed by design, but not tested. 

Power 

Standby 

Standby 

Active 

Active 

Active 
2820 tbl 02 

Typ. Unit 

6 pF 

8 pF 

2820 tbl03 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Rating Commercial Military 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 

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

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

lOUT DC Output Current 50 50 rnA 

NOTE: 2820 tbl05 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RA T­
I NGS may cause permanent damage to the device. This is a stress rating 
only and functional operation of the device atthese or any other conditions 
above those indicated in the operational sections of this speCification is 
not implied. Exposure to absolute maximum rating conditions for ex­
tended periods may affect reliability. 

RECOMMENDED DCOPERATING CONDITIONS RECOMMENDED OPERATING 
Symbol Parameter Min. Typ. Max. Unit TEMPERATURE AND SUPPLY VOLTAGE 

Vee Supply Voltage 4.5 5 5.5 V 

GND Supply Voltage 0 0 0 V 

VIH Input High Voltage 2.2 - 6 V 

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

Ambient 
Grade Temperature GND Vee 

Commercial O°Cto +70°C OV 5V ± 10% 

Military -55°C to + 125°C OV 5V±10% 

2820 tbl 06 
NOTE: 2820tbl04 

1. VIL = -3.0V for pulse width less than 20ns. 

DC ELECTRICAL CHARACTERISTICS 
Vec = 5V ± 10%, TA = ooe to + 70°C and -55°C to + 125°C) 

Commercial Military 

Symbol Parameter Test Conditions Min. Max. Min. Max. Unit 

IILlI Input Leakage Vee = Max., VIN = GND to Vee - 2.5 - 5 IlA 
IILol Output Leakage Vee = Max., CS1 = VIH and CS2= VIL, - 2.5 - 5 flA 

VOUT = GND to Vee 

VOL Output Low Voltaqe Vee = Min. IOL = 2mA - 0.4 - 0.4 V 

VOH Output High Voltage Vee = Min., IOH = -1 rnA, 2.4 - 2.4 - V 

lee Dynamic Operating Current Vee = Max., CS 1~ VIL and CS2;::: VIH , - 100 - 100 rnA 
f = fMAX, Outputs Open 

ISB Standby Supply Current CS1 ;::: VIH and CS2 ~ VIL, Vee = Max., - 2.5 - 2.5 rnA 
(TTL Levels) f = fMAX, Outputs Open 

ISB1 Full Standby Supply Current CS1 ;::: Vee - 0.2V and CS2 ~ 0.2V - 2 - 2 rnA 
(CMOS Levels) VIN> Vee - 0.2V or < 0.2V 

Very Low Power Version(1) - 100 - 350 J.tA 
NOTE: 2820 tbl07 

1. For data retention version, please specify L power when ordering. 

7.33 2 



IDT71 M024171 M025 
1 MEGABIT (128K x 8) CMOS STATIC RAM MILITARY AND COMMERCIAL TEMPERATURE RANGES 

AC TEST CONDITIONS 
Input Pulse Levels GND to 3.0V 

Input Rise/Fall Times 5ns 

Input Timing Reference Levels 1.5V 

Output Reference Levels 1.5V 

Output Load See Figures 1 and 2 

2820tbl08 

+5 V 

4800. 4800. 

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

2550. 30 pF* 2550. 5 pF* 

2820 drw 03 2820 drw 04 

Figure 1. Output Load Figure 2. Output Load 
(for tOlZ, tCHZ, to HZ, tWHZ, tow and tClZ) 

* Including scope and jig 

DATA RETENTION CHARACTERISTICS(1) 
(TA = O°C to + 70°C and -55°C to + 125°C) 

Symbol Parameter Test Condition 

VOR Vcc for Data Retention -
VCSt CS1 Input Voltage VOI1~2.2V 

VCS2 CS2 Input Voltage VOR ~4.5V 

VOR < 4.5V 

ICCORl Data Retention Current Vee = 3.0V, CS2 $ 0.2V or 

CS1, CS2~ Vcc ~ 0.2V, 

VIN $ Vee - O.2V or VIN ~ 0.2V 

ICCOR2 Data Retention CLirrent Vec = 2.0V, CS2 $ 0.2V or 

CS1, CS2 ~ Vee - 0.2V, 

VIN $ Vee - 0.2V or VIN ~ 0.2V 

tPOS(2) Power Down Set Up Time 

tPOR(2) Power Down Recovery Time 

NOTES: 
1. This option is only offered when ordering L power version. 
2.. This parameter is guaranteed by design, but not tested. 
3. tRC = Read Cycle Time. 

7.33 

Comm. Military 

Min. Max. Unit 

2.0 - - V 

2.2 - - V 

- 0.8 0.8 V 

- 0.2 0.2 V 

- 50 300 IlA 

- 50 200 IlA 

0 - - ns 

tRC(3) - - ns 

2820 tbl 09 
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IDT71 M024171 M025 
1 MEGABIT (128K x 8) CMOS STATIC RAM 

DATA RETENTION WAVEFORM 

VCC 

CS2 

AC ELECTRICAL CHARACTERISTICS 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

DATA 
RETENTION MODE 

VOR ~2V 

2820 drw05 

Vec = 5V + 10% TA = O°C to + 70°C and -55°C to + 125°C 

Symbol Parameter 

Read Cycle 

tRC Read Cycle Time 

tAA Address Access Time 

tACS1 Chip Select (CS1) Access Time 

tACS2 Chip Select (CS2) Access Time 

tOE Output Enable to Output Valid 

tOHZ(1) Output Disable to Output in High Z 
tOLZ(1) Output Enable to Output in Low Z 
tCLZ1,2(1) Chip Select to Output in Low Z 
tCHZ1,2(1) Chip Deselect to Output in High Z 

tOH Output Hold from Address Change 

tPU(1) Chip Select to Power-Up Time 

tPO(1) Chip Deselect to Power-Down Time 

Write Cycle 

twc Write Cycle Time 

twp Write Pulse Width 

tAS Address Set-up Time 

tAW Address Valid to End of Write 

tCW1 Chip Select (CS1) to End of Write 

tCW2 Chip Select (CS2) to End of Write 

tDW Data to Write Time Overlap 

tDH Data Hold Time 

tWR Write Recovery Time 

tWHZ(1) Write Enable to Output in High Z 
toW(1) Output Active from End of Write 

NOTES: 
1. This parameter is guaranteed by design, but not tested. 
2. Preliminary ~pecification only. 
3 Commercial temperature only. 

_55(2,3) 

Min. Max. 

60 -
- 55 

- 55 

- 60 

- 25 

- 20 

3 -
5 -
- 20 

10 -
0 -
- 60 

60 -
45 -
0 -

55 -
55 -
55 -
25 

0 -
0 -
- 20 

0 -

7.33 

71M024 or 71 M025 
_60(2) _65(2) -70 

Min. Max. Min. Max. Min. Max. Unit 

65 - 70 - 70 - ns 

- 60 - 65 - 70 ns 

- 60 - 65 - 70 ns 

- 65 - 70 - 70 ns 

- 30 - 35 - 35 ns 

- 25 - 25 - 25 ns 

3 - 5 - 5 - ns 

5 - 5 - 5 - ns 

- 25 - 25 - 25 ns 

10 - 10 - 10 - ns 

0 - 0 - 0 - ns 

- 65 - 70 - 70 ns 

65 - 70 - 70 - ns 

50 - 55 - 55 - ns 

0 - 0 - 0 - ns 

60 - 65 - 65 - ns 

60 - 65 - 65 - ns 

60 - 65 - 65 - ns 

30 - 30 - 30 - ns 

0 - 0 - a - ns 

0 - 0 - 0 - ns 

- 25 - 25 - 25 ns 

0 - 0 - 0 - ns 

2820tbl10 
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ID171 M024171 M025 
1 MEGABIT (128K x 8) CMOS STATIC RAM MILITARY AND COMMERCIAL TEMPERATURE RANGES 

AC ELECTRICAL CHARACTERISTICS 
Vee = 5V + 10% T A = O°C to + 70°C and -55°C to + 125°C) 

71M024 or 71M025 

·85 ·100 ·120 

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

tRC Read Cycle Time 85 - 100 - 120 - ns 

tAA Address Access Time - 85 - 100 - 120 ns 

tACS1 Chip Select (CS1) Access Time - 85 - 100 - 120 ns 

tACS2 Chip Select (CS2) Access Time - 85 - 100 - 120 ns 

tOE Output Enable to Output Valid - 40 - 45 - 45 ns 
tOHZ(1) Output Disable to Output in High Z - 30 - 35 - 35 ns 
tOLZ(1) Output Enable to Output in Low Z 5 - 5 - 5 - ns 

tCLZ1,2(1) Chip Select to Output in Low Z 5 - 5 - 5 - ns 
tCHZ1,2(1) Chip Deselect to Output in High Z - 30 - 35 - 35 ns 

tOH Output Hold from Address Change 10 - 10 - 10 - ns 
tPU(1) Chip Select to Power-Up Time 0 - 0 - a - ns 
tPO(1) Chip Deselect to Power-Down Time - 85 - 100 - 120 ns 

Write Cycle 

twc Write Cycle Time 85 - 100 - 120 - ns 

twp Write Pulse Width 60 - 65 - 65 - ns 

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

tAW Address Valid to End of Write 70 - 75 - 75 - ns 

tCW1 Chip Select (CS1) to End of Write 70 - 75 - 75 - ns 

tCW2 Chip Select (CS2) to End of Write 70 - 75 - 75 - ns 

tow Data to Write Time Overlap 35 - 40 - 40 - ns 

tOH Data Hold Time 0 - 0 - a - ns 

tWR Write Recovery Time 0 - 0 - a - ns 

tWHZ(1) Write Enable to Output in High Z - 30 - 35 - 35 ns 
toW(1) Output Active from End of Write 0 - a - a - ns 

NOTE: 2820tblll 

1. This parameter is guaranteed by design, but not tested. 

• I 
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10T71 M024171 M025 
1 MEGABIT (128K x 8) CMOS STATIC RAM MILITARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF READ CYCLE NO. 1(1) 

~------------------tRC 
ADDRESS 

CS2 

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

2820 drw 06 

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

ADDRESS 

tAA 
~--------- tOH 

DATAoUT 

2820 drw07 

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

CS2 ____ _ 

DATAoUT 
___ "t-I_:=_-==-_-=-=-_-=~t-C_LZ~-(5_)-=-~tA_C=S====:. kx~ ____ tC_Hz_(_5) l-

2820 drw 08 

NOTES: 
1. WE is High for Read Cycle. 
2. Device is continuously selected, CS1 = VIL, CS2 = VIH . 
3. Address valid prior to or coincident with CS1 transition low, CS2 transition high. 
4. OE= VIL. 
5. Transition is measured ±200mV from steady state. This parameter is guaranteed by design, but not tested. 

7.33 6 



IDT71 M024171 M025 
1 MEGABIT (128K x 8) CMOS STATIC RAM MILITARY AND COMMERCIAL TEMPERATURE RANGES 

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

twc 

ADDRESS ~ ~ ( ) K 

./ 
~ 

tAw 

~ 

" ./ ~ 

CS2 /' ~ 
~ -

--tAS twp (7) tWR -

~~ / ~ 
I-tWHZ 

(6) ..... 
_tOHZ (6) 

(6) (6) --tOHZ tow 

Lr (4) " (4) ) -./ tDH r DATAoUT 

tDW -

DATA VALID " I" ./ 
DATAIN 

2820 drw 09 

TIMING WAVEFORM OF WRITE CYCLE NO.2 (CS1, CS2 CONTROLLED TIMING)(1, 2, 3, 5) 

twc 

~ ~ ) ( 
" 

ADDRESS 

tAW 

~~ 7 
~ 

CS2 "/ ~ 
~ , 

--tAS tcw tWR 

tDW -.1..- tDH 

DATAIN ------------------c:[ DATA VALID 3)1----
2820 drw 10 

NOTES: 
1. WE or CS1 must be high, or CS2 must be low during all address transitions. 
2. A write occurs during the overlap (twp) of a low CS1, 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. 
5. If the CS1 low transition, CS2 high transition occur simultaneously with or after the WE low transition, the outputs remain in a high impedance state. 
6. Transition is measured ±200mV from steady state with a 5pF load (including scope and jig). This parameter is guaranteed by design, but not tested. 
7. During a WE controlled write cycle, twp must be greater than twHZ + tow to allow the I/O drivers to turn off and data to be placed on the bus for the required 

tow. If OE is high during a WE controlled write cycle, this requirement does not apply and the write pulse can be as short as the specified twP. 

7.33 7 
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10171 M024171 M025 
1 MEGABIT (128K x 8) CMOS STATIC RAM MILITARY AND COMMERCIAL TEMPERATURE RANGES 

PACKAGE DIMENSIONS 
400 MIL BY 820 MIL LCC PACKAGE 

:jJ:
~ 
0.100 

0.060 
0.090 

SIDE VIEW 

0.392 
0:458 

BOTTOM VIEW 

BOTTOM VIEW 

600 MIL DUAL IN-LINE PACKAGE 

0.580 
"'D.616" 

Pin 1 

1.580 

I .... 1.640 

II 
TOP VIEW 

"I 

0.100 
0.190 0.020 

0.060 i 
~lllilllllllllll~ 
~~~~~~ 0.125 
I I .,' I 0.175 

0.040 
0.060 

0.015 0.100 
D.023 TYP. 

7.33 

SIDE VIEW 

..MlliL.~ 
0.620 I I 

,.... ~I 

0.008 ~I .... 
o:D1"2 

2820 drw 11 

2820 drw 12 
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G® 256KB/1MB/4MB PRELIMINARY 

IDT79R4000 SECONDARY CACHE IDT7MP6074 
IDT7MP6084 MODULE BLOCK FAMILY IDT7MP6094 

Integrated Device Technology, Inc. 

FEATURES: 
• High-speed BiCEMOSTM/CEMOSTM secondary cache 

module block constructed to support the IDT79R4000 CPU 
• Available as a pin compatible family to build 256 kilobyte 

(unified), 1 megabyte (unified) and 4 megabyte (unified or 
split) secondary caches 

• Zero wait-state operation 
• Four word line size 
• Operating frequencies to support 50MHz and 75MHz 

IDT79R4000 
• Available as a set of fou r identical high density 80 lead (gold­

plated fingers) SIMMs (Single In-Line Memory Modules) 
• Surface mounted plastic components on a multilayer epoxy 

laminate (FR-4) substrate 
• Multiple ground pins and decoupling capacitors for maxi­

mum noise immunity 
• TTL compatible II0s 
• Single 5V (±10%) power supply 

FUNCTIONAL BLOCK DIAGRAM 

A1-17 

OE 

TCS 

DCS 

17 / 
/ 74FBT2827 

x2 

f-

Ao 

WE 

~ AH7 

OE 

CS 
Ao 

WE 

DESCRIPTION: 
The IDT7MP6074 is a256 kilobyte IDT79R4000 secondary 

cache module block constructed on a multilayer epoxy lami­
nate substrate (FR-4), using 11 16K x 4 static RAMs and 2 
IDT74FBT2827 drivers. The IDT7MP6084 is a 1 megabyte 
IDT79R4000 secondary cache module block using 11 64K x 
4 static RAMs, and the IDT7MP6094 is a 4 megabyte 
IDT79R4000 secondary cache module block using 11 256K x 
4 static RAMs. The IDT74FBT2827 has internal25W series 
resistors and BiCEMOSTM II0s resulting in the fastest propa­
gation times with minimal overshoot and ringing. Four iden­
tical cache module blocks comprise a full secondary cache. 

The IDT7MP6074/84/94 support use in an IDT79R4000-
based system at speeds of 50MHz and 75MHz with zero wait­
state operation. These Module support a four word line size. 
For other line sizes, please consult factory. 

All inputs and outputs of the IDT7MP6074/84/94 are TTL­
compatible and operate from a single 5V supply. Fully 
asynchronous circuitry is used, requiring no clocks or refresh 
for operation. 

- AH7 

256K x 36 
OE 

256K x 8 
DATA CS TAG 

Ao - WE 

8 ./ 
36 V ,; 

/ 

1/00-35 TO-7 
2833 drw 01 

BiCEMOS and CEMOS are trademar1<s of Integrated Device Technology Inc. 

COMMERaALTEMPERATURERANGE APRIL 1992 
iIl1991 Integrated Device Technology, Inc. DSC·7067/1 
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IDT7MP6074/84/94 (256KB/1 MB/4MB) 
IDT79R4000 SECONDARY CACHE MODULE BLOCK 

PIN CONFIGURATION 

Vee 
1/01 
1/03 
1/05 
GND 
1/08 
1/010 
1/012 
1/014 
1/015 
1/017 
1/019 
1/021 
GND 
1/023 
1/025 
1/027 
1/029 
1/030 
1/032 

1/034 
GND 
Ao 
A2 
A4 
A6 
Vee 
OE 
As 
Al0 

GND 
A13 
A15 
A17 
To 
Tl 
T3 
T5 
T7 
GND 

2 
4 
6 
8 
10 
12 
14 
16 
18 
20 
22 
24 
26 
28 
30 
32 
34 
36 
38 
40 

42 
44 
46 
48 
50 
52 
54 
56 
58 
60 
62 
64 
66 
68 
70 
72 
74 
76 
78 
80 

1 
3 
5 
7 
9 
11 
13 
15 
17 
19 
21 
23 
25 
27 
29 
31 
33 
35 
37 
39 

41 
43 
45 
47 
49 
51 
53 
55 
57 
59 
61 
63 
65 
67 
69 
71 
73 
75 
77 
79 

SIMM 
TOP VIEW 

GND 
1/00 
1/02 
1/04 
1/06 
1/07 
1/09 
1/011 
1/013 
GND 
1/016 
1/018 
1/020 
1/022 
Vee 
1/024 
1/026 
1/028· 
GND 
1/031 

1/033 
1/035 
WE 
A1 
A3 
A5 
GND 
DCS 
A7 
A9 
All 
A12 
A14 
A16 
TCS 
GND 
T2 
T4 
T6 
Vee 

2833 drw 02 

RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 

Ambient 
Grade Temperature GND Vee 

Commercial O°C to +70°C OV 5V± 10% 
2833 tbl01 

COMMERCIAL TEMPERATURE RANGE 

PIN NAMES 
1/00-35 Data Inputs/Outputs 

TO-7 Tag Inputs/Outputs 

AO-17 Address Inputs 

DCS Data Chip Select 

TCS Tag Chip Select 

WE . Write Enable 

OE Output Enable 

Vee Power Supply 

GND Ground 

2833tbl02 

CAPACITANCE 
Symbol Parameter!l) Conditions Max. Unit 

CIN{D) Input Capacitance (Data) VIN = OV 10 

CIN{A) Input Capacitanc_e_ VIN = OV 10 
(A1-15, OE, TCS, DCS) 

CIN{B) Input Capacitance VIN = OV 100 
(AD, WE) 

COUT Output Capacitance VOUT = OV 10 

NOTE: 
1. This parameter is guaranteed by design, but not tested. 

RECOMMENDED DC OPERATING 
CONDITIONS 
Symbol Parameter Min. Typ. Max. 

Vee Supply Voltage 4.5 5 5.5 

GND Supply Voltage 0 0 0 

VIH Input High Voltage 2.2 - 6 

VIL Input Low Voltage -0.5(1) - 0.8 

NOTE: 
1. VIL= -l.SV for pulse width less than 10ns. 

ABSOLUTE MAXIMUM RATINGS 
Symbol Rating!l) Value 

VTERM Terminal Voltage with Respect -0.5 to +7.0 
to GND 

TA Operating Temperature o to +70 

TBIAS. Temperature Under Bias -10 to +85 

TSTG Storage Temperature -55 to +125 

lOUT DC Output Current 50 

pF 

pF 

pF 

pF 

2833 tbl 03 

Unit 

V 

V 

V 

V 

2833tbl04 

Unit 

V 

°C 

°C 

°C 

mA 

NOTE: 2833 tbl 05 

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 ofthe 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 ex­
tended periods may affect reliability. 

7.34 2 



IDT7MP6074/84/94 (256KB/1 MB/4MB) 
IDT79R4000 SECONDARY CACHE MODULE BLOCK 

DC ELECTRICAL CHARACTERISTICS 
(Vee = 5V ± 10%, T A = O°C to + 70°C) 

Symbol Parameter Test Conditions 

1IL111 Input Leakage (except Ao, WE) Vee = Max., VIN = GND to Vee 

IILl21 Input Leakage (Ao, WE) Vee = Max., VIN = GND to Vee 

COMMERCIAL TEMPERATURE RANGE 

Min. Max. Unit 

- 10 ~ 

- 110 ~ 
IILOI Output Leakage Vee = Max., CS = VIH, VOUT = GND to Vee - 10 ~ 
Icc Operating Current CS = VIL; Vee = Max., Outputs Open 

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

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

AC TEST CONDITIONS 
Input Pulse Levels GND to 3.0V 

Input Rise/Fall Times Sns 

Input Timing Reference Levels 1.SV 

Output Reference Levels 1.SV 

Output Load See Figures 1 - 4 

2833tbl07 

+5V 

480.0. 

DATAoUT--.---. 

255.0. 30pF* 

2833 drw 03 

Figure 1. Output Load 

* Including scope and jig. 

DATA OUT l'rL------::L--(~ 
Zo = 50n = f 50n 

1.5V 

LHAA 
(Typical, ns) 5 

4 

-
2.4 

-

+5V 

48011 

DATAoUT--.----+ 

255.0. 

Figure 2. Output Load . 
(for tOLZ and tOHZ) 

2200 rnA 

- V 

0.4 V 

2833 tbl 06 

2833 drw 04 

2833 drw 05 
20 40 60 80 100 120 140 160 180 200 

Figure 3. Alternate Output Load 

7.34 

CAPACITANCE (pF) 

Figure 4. Alternate Lumped capacitive Load, 
Typical Derating 

2833 drw 06 
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IDT7MP6074/84/94 (256KB/1MB/4MB) 
IDT79R4000 SECONDARY CACHE MODULE BLOCK COMMERCIAL TEMPERATURE RANGE 

AC ELECTRICAL CHARACTERISTICS 
Vee = 5V ± 10%, TA = O°C to +70°C) 

7MP6074/6084/6094SxxM 

-12 -15 -17 -20 -25 -30 

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

READ CYCLE 

tAA Address Access Time - 12 - 15 - 17 - 20 - 25 - 30 ns 

tAOA Ao Access Time - 10 - 12 - 14 - 16 - 21 - 26 ns 

tOE Output Enable to Output Valid - 12 - 15 - 17 - 20 - 25 - 30 ns 
tOHZ(1) Output Disable to Output in High Z - 10 - 12 - 13 - 15 - 17 - 20 ns 

tOLZ(1} Output Enable to Output in Low Z 2 - 2 - 2 - 2 - 2 - 2 - ns 

WRITE CYCLE 

tAW Address Valid to End of Write 12 - 15 - 17 - 20 - 25 - 30 - ns 

tAOW Ao Valid to End of Write 10 - 12 - 14 - 16 - 21 - 26 - ns 

twp Write Pulse Width 7 - 10 - 12 - 15 - 20 - 25 - ns 

tDW Data Valid to End of Write 7 - 10 - 12 - 15 - 20 - 25 - ns 

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

NOTE: 2833 tbl 08 

1. This parameter is guaranteed by design but not tested. 

TIMING WAVEFORM OF READ CYCLE(1) 

ADDR ADDR VALID 

~--------------- fAA ------------~ 

DATAoUT 

2833 drw 07 

NOTE: 
1. This parameter is guaranteed by design, but not tested. 

TIMING WAVEFORM OF WRITE CYCLE 

ADDR ) / ADDR VALID )( " .. tAW 

t twp 

/ 
/ 

tow tOH 

V DATA VALID ) f----I'-
DATAIN 

2833 drw 08 
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IDT7MP6074/84/94 (256KB/1 MB/4MB) 
IDT79R4000 SECONDARY CACHE MODULE BLOCK COMMERCIAL TEMPERATURE RANGE 

PACKAGE DIMENSIONS 
FRONT VIEW 

4.660 ~ n 4.640 I 
i.. ~ : 

D:D:D:D ~ D : D 
0.250 
TYP 

--.j/4-
0.050 
TYP ~ 

0.410 

11:"DlIIglIIlbJIDIIID"D",ID,:~ 
BACK VIEW '\ 

PIN 1 

7.34 

0.350 
MAX 

-1r-

I~ 
0.055 

SIDE VIEW 

2833 drw O~ 
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128KJ256K BYTE CMOS IDT7MP6085 

SECONDARY CACHE MODULE IDT7MP6087 

FOR THE INTELTM i486™ 
Integrated Device Technology, Inc. 

FEATURES: 
• 128K1256K byte pin compatible secondary cache 

modules 
• Uses the IDT71589 32K x 9 CacheRAMTM with burst counter 

and self-timed write 
• Matches all timing and signals of the i486 processor 
• Operates with i486 speeds of up to 50MHz 
• 80 lead FR-4 SIMM (Single In-line Memory Module) 
• Single 5V (±5%) power supply 
• Multiple GND pins and decoupling capacitors for maximum 

noise immunity 
• Inputs/outputs directly TTL compatible 

DESCRIPTION: 
The IDT7MP608517MP6087 are pin compatible second­

ary cache modules. The IDT7MP6085 is a 128K byte cache 
and the IDT7MP6087 is a 256Kbyte cache. The IDT7MP6087 
uses eight IDT71589 32K x 9 Cache RAMs in plastic SOJs 
mounted on two sides of a multilayer epoxy laminate (FR-4) 
substrate with gold-plated leads while the IDT7MP6085 uses 

FUNCTIONAL BLOCK DIAGRAM 

IDT7MP6085- 128KByte 
W8J 

'four IDT71589s on one side of the same substrate. Extremely 
high speeds are achieved using IDT's high performance, high 
reliability CEMOSTM technology. This module is designed to 
facilitate the implementation of the highest performance sec-
ondary caches for the i486. ' 

The IDT7MP608517MP6087 contain a full set of write data 
and address registers. These registers are combined with the 
internal write abort logic to allow the processor to generate a 
self-timed write based upon a decision which can be left until 
the end of the write cycle. An internal burst address counter 
accepts the first cycle address from the processor and then 
cycles through the adjacent four locations using the i486's 
burst refill sequence on appropriate rising edges of the system 
clock. For more details, please consult the I DT71589 datasheet. 

The SIMM package allows 80 leads to be placed on a 
package 4.65 inches long by 0 .56 inches tall. The I DT7M P60B5 
is 0.21 inches thick and the IDT7MP6087 is 0.35 inches thick. 
The IDT7MP6085/7MP6087 are available to interface with a 
50MHz i486. All inputs and outputs of the IDT7MP60B5/ 
7MP60B7 are TTL compatible and operate from a single 5V 
power supply. 

L...--+-of--_._-- CS1 

'------t-4I:t----- OE1 

1/00-8 1/09-17 1/018-26 1/027-35 

BiCEMOS, CEMOS and CacheRAM are trademarks of Integrated Device Technology, Inc. 
Intel and i486 are trademarks of Intel Corp. 

COMMER~ALTEMPERATURERANGE 

©t992 Integrated Device Technology, Inc. 

7.35 
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IDT7MP6085{ IDT7MP6087 (128Kf 256K BYTE) 
CMOS SECONDARY CACHE MODULE FOR THE INTEL i486 

PIN CONFIGURATION 

PIN NAMES 
AO-A14 

1/00-1/035 

GND 
1{00 

1{02 

1{04 

1{06 

1{08 

GND 
1{09 

1{011 

1/013 
1{015 

1{017 

cSa 
OEo 
Ao 
A2 
A4 
A6 
ADS 
Vee 

GND 
A8 

AlO 
A12 

A14 

CSI 
OEI 
GND 
1{019 

1{021 

1{023 

1/025 
WE2 
WE:3 
1/028 
1/030 
1/032 

1/034 
Vee 
GND 

2 
4 
6 
8 
10 
12 
14 
16 
18 
20 
22 
24 
26 
28 
30 
32 
34 
36 
38 
40 

42 
44 
46 
48 
50 
52 
54 
56 
58 
60 
62 
64 
66 
68 
70 
72 
74 
76 
78 
80 

SIMM 
TOP VIEW 

1 
3 
5 
7 
9 

11 
13 
15 
17 
19 
21 
23 
25 
27 
29 
31 
33 
35 
37 
39 

41 
43 
45 
47 
49 
51 
53 
55 
57 
59 
61 
63 
65 
67 
69 
71 
73 
75 
77 
79 

GND 
Vee 
1{01 

1{03 

1{05 

1{07 

WEo 
WEI 
1{01O 

1{012 

1{014 

1{016 

GND 
CS2 
0E2 
A1 
A3 
A5 

A7 
GND 

Vee 
ClK 
A9 

AI1 
A13 
Vee 
CS3 
08 
1{018 

1{020 

1{022 

1{024 

1{026 

GND 
1{027 

1{029 

1{031 

1{033 

1{035 

GND 

Address Inputs 

Data Input/Output 

2834 drw 02 

CSO-3 Word Chip Select/Count Enable 

WEo-3 Byte Write Enables 

OEo-3 Word Output Enables 

ADS Addresf~Status 

ClK System Clock 

GND Ground 

Vee Power 
2834 tbl 01 

COMMERCIAL TEMPERATURE RANGE 

ABSOLUTE MAXIMUM RATINGS(1) 

Symbol Rating Value Unit 

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

TA Operating Temperature o to +70 °C 

TBIAS Temperature Under Bias -10to+85 °C 
TSTG Storage Temperature -55 to +125 °C 
lOUT DC Output Current 50 mA 

NOTE: 2834 tbl 02 

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 eX1ended 
periods may affect reliability. 

RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 

RECOMMENDED DC 
OPERATING CONDITIONS 

Symbol Parameter Min. 

Vee Supply Voltage 4.75 

GND SlJflflly VoltClfle 0 

VIH Input High Votage 2.2 

VIL Input low Voltage -0.5(1) 

NOTE: 
1. VIL = -3.0V for pulse width less than 5ns. 

CAPACITANCE(1) 
(TA = +25°C, f = 1.0 MHz) 

Typ. Max. 

5.0 5.25 

0 0.0 

- 6.0 

- 0.8 

2834 tbl 03 

Unit 

V 

V 

V 

V 

2834 tbl 04 

7MP6085/7 

Symbol Parameter(1) Condition Max. Unit 

CIN Input Capacitance VIN = OV 20 pF 
(CS, OE, WE) 

CIN Input Capacitance VIN = OV 42170 pF 
(Address, ClK, ADS) 

CliO 1/0 Capacitance VOUT= OV 13/20 pF 

NOTE: 2834 tbl 05 

1. This parameter is guaranteed by design but not tested. 

7.35 2 



ID17MP6085/IDT7MP6087 (128K1 256K BYTE) 
CMOS SECONDARY CACHE MODULE FOR THE INTEL 1486 COMMERCIAL TEMPERATURE RANGE 

TRUTH TABLE(1) 

elK Previous ADS ADS Address WE CS 
t H L Valid Input X X 
t X H - - -
t L X - - -
t X H - - L 

t L X - - L 

t X H - - H 

t L X - - H 

- - - - - -
- - - - H -
t X H - L L 

t L X - L L 

- - - - L L 

NOTE: 
1. H = HIGH, L = LOW, X = Don't Care, "-" = Unrelated, Hi-Z = High Impedance. 

DC ELECTRICAL CHARACTERISTICS(1) 
(Vee = 5.av ± 5%, TA = aoc to 7a°C) 

Symbol Parameter Test Condition 

IILlI Input Leakage Current Vee = 5.5V, VIN = OV to Vee 

(Address, CLK, ADS) 

IILlI Input Leakage Current Vee = 5.5V, VIN = OV to Vee 

(CS, OE) 

IILlI Input Leakage Current Vee = 5.5V, VIN = OV to Vee 

(Data, WE) 

OE I/O 

- -
- -
- -
- -
- -
- -
- -
H Hi-Z 

L DATAoUT 

H DATAIN 

H DATAIN 

l -

Min. 

-

-

-

IILol Output Leakage Current CS = VIH, VOUT = OV to Vee, Vee = Max. -
VOL Output Low Voltage IOL = 8mA, Vee = Min. -
VOH Output High Voltage IOH = -4mA, Vee = Min. 2.4 

NOTE: 
1. Specifications apply to both the IDT7MP6085 and IDT7MP6087 unless otherwise noted. 

DC ELECTRICAL CHARACTERISTICS(1) 
(Vee = 5.av ± 5%, TA = aoc to 70°C) 

Symbol Parameter Test Condition 

leel Operating Power CS:::;VIL 
Supply Current Outputs Open 

Vee = Max., f = 0(2) 

lee2 Dynamic Operating CS:::;VIL 
Current Outputs Open 

Vee = Max., f = fMAX(2) 

NOTES: 
1.Preliminary specification only. 

IDT7MP60B5 
50MHz(1) 25,33,40MHz 

- 520 

1150 960 

Function -
Preset Address Counter 

Ignore External Address Pins 

Ignore External Address Pins 

Sequence Address Counter 

Sequence Address Counter 

Suspend Address Sequencing 

Suspend Address Sequencing 

Outputs Disabled 

Read 

Write 

Write 

Not Allowed 

2834 tbl 06 

7MP60B5/7 

Max. Unit 

40/80 JlA 

20 JlA 

10/20 JlA 

10/20 JlA 
0.4 V 

- V 

2834 drw 07 

IDT7MP60B7 
50MHz(1) 25,33,40MHz Unit 

- 1040 rnA 

2300 1920 rnA 

2834 tbl 08 

2. At f = fMAx, address and data inputs are cycling at the maximum frequency of read cycles of 1/tRC. f = 0 means no input lines change. 
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IDT7MP6085/ IDT7MP6087 (128K1256K BYTE) 
CMOS SECONDARY CACHE MODULE FOR THE INTEL 1486 

AC TEST CONDITIONS 
Input Pulse Levels 

Input Rise/Fall Times 

Input Timing Reference Levels 

Output Reference Levels 

Output Load 

+5V 

480n 

DATAoUT --+--... 

255n 50pP 

Figure 1. Output load 

GNDt03.0V 

5ns 

1.5V 

1.5V 

See Figures 1 & 2 

2834 tbl 09 

2834 drw 03 

"including scope and jig 

AC ELECTRICAL CHARACTERISTICS 
(VCC = 5.0V ± 5%, TA = 0° to +70°C) 

Symbol Name 

tCYC Clock Cycle Time 

tCH Clock Pulse High 

tCl Clock Pulse Low 

tS1 Set-up Time (ADS, WE, CS) 

tS2 Set-up Time (Address, Input Data) 

tH1 Hold Time (CS!-Input Data) 

tH2 Hold Time (CSt, WE, Address) 

tADSH Hold Time (ADS) 

tCD Clock to Data Valid 

tDC Data Valid After Clock 

tOE Output Enable to Output Valid 

tOlZ Output Enable to Output in Lo-Z(2,3) 

tOHZ Output Disable to Output in Hi-Z(2,3) 

NOTES: 
1. Preliminary specificaUons only. 

50MHz(1} 

Min. Max. 

20 -
8 -
8 -
4 -
5 -
1 -
2 -
3 -
- 14 

3 -
- 7 
2 -
- 7 

COMMERCIAL TEMPERATURE RANGE 

+5V 

480n 

DATAoUT --+--.... 

255n 5pF" 

2834 drw 04 

Figure 1. Output Load 
(for tOHZ, tCHZ, tOlZ and tClZ) 

7MP6085/6087SxxM 

40MHz 33MHz 25MHz 

Min. Max. Min. Max. Min. Max. Unit 

25 - 30 - 40 - ns 

10 - 11 - 14 - ns 

10 - 11 - 14 - ns 

4 - 4 - 5 - ns 

5 - 5 - 6 - ns 

1 - 1 - 1 - ns 

2 - 2 - 2 - ns 

3 - 3 - 3 - ns 

- 19 - 24 - 34 ns 

4 - 4 - 5 - ns 

- 8 - 9 - 10 ns 

2 - 2 - 2 - ns 

- 8 - 9 - 10 ns 

2834 tbll0 

2. Transition is measured ±200mV from low or high impedance voltage with load (See AC Test Conditions, Figure 2). 
3. This parameter is guaranteed by design but not tested. 

7.35 4 
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IDT7MP6085/IDT7MP6087 (128K1256K BYTE) 
CMOS SECONDARY CACHE MODULE FOR THE INTEL 1486 COMMERCIAL TEMPERATURE RANGE 

TIMING WAVEFORM OF BURST READ CYCLE 

ClK 

ADDRESS 

DATA--------~-------fY)~~~~~~V 

2834 drw 05 

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 ts and tHo 
3. A-Data from input address. B-Data from input address except Ao is now Ao. CoData from input address except A1 is now A1. D-Data from input 

address except Ao and A1 are now Ao and A1. 

TIMING WAVEFORM OF WRITE CYCLE 

ClK ~~~~~~ 
ts-tHe,. 

't... l' "-
It~iHt-

X X. ADDRESS 

-~ ~-
1-r---'" 

CS (2) 
1-r---'" 

DATAIN ~ 
)I' 'K 

tOHzll1 L _J tOLZ~ 
HIGH-Z v DATAoUT 

I 

2834 drw 06 

NOTES: 
1. OE Must be taken inactive at least as long as tOHZ + ts 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. 

7.35 5 



IDT7MP6085/IDT7MP6087 (128K! 256K BYTE) 
CMOS SECONDARY CACHE MODULE FOR THE INTEL 1486 

TIMING WAVEFORM OF BURST WRITE CYCLE 

tOHZ'" t 51 HIGH-Z 
DATAoUT 

NOTES: 
1. OE Must be taken inactive at least as long as to HZ + ts 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. 
CoData 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 andA1. 

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

COMMERCIAL TEMPERATURE RANGE 

2834 drw 07 

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. 

7.35 6 
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IDT7MP6085/IDT7MP6087 (128K1256K BYTE) 
CMOS SECONDARY CACHE MODULE FOR THE INTEL 1486 

PACKAGE DIMENSIONS 

IDT7MP6085 

I ~""I""I"P"IIIPIIIP""I11""" A "PIUOII""""IP""""P"III"+ 
0 
~ 

BACK VIEW 

PIN 1 

IDT7MP6087 

COMMERCIAL TEMPERATURE RANGE 

0.350 
MAX. 

2834 drw 08 

~WmWillffiWwwffiffiillill~mmillWmmmmwmillWWLJJlg::~g ~ 
g:g~~ -+I~ 

FRONT VIEW SIDE VIEW 

I o,,~lllllllllllnQIIL'!I.I"I.'1II1 ~I nIDQlDnlll!.LllIlInQID!I~' 0 ~ 
BACK VIEW , 

PIN 1 2834 drw 09 
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.t;) 128KB SECONDARY CACHE PRELIMINARY 

MODULE FOR THE INTELTM i486™ IDT7MB6089 

Integrated Device Technology, Inc. 

FEATURES: 
• Pin compatible with the Intel 485Turbocache™ 82485MB 
• 128KB direct mapped, write-through, non-sectored, zero 

wait-state secondary cache module 

• Ideal for use with i486-based systems with an Intel 
485Turbocache socket 

• Uses the 10T71589 32K x 9 CacheRAMTM with burst 
counter and self-timed write and the IOT71 B74 cache-tag 
RAM 

• Operates with external i486 speeds of up to 33MHz 

• OMA snooping is supported 
• 485Turbocache write protect strap, chip select and 

backoff features are not supported 
• 113 lead FR-4 QIP (Quad in-Line Package) 

• Single 5V (±5%) power supply 
• Multiple GNO pins and decoupling capacitors for maxi­

mum noise immunity 

• Inputs/outputs directly TTL compatible 

FUNCTIONAL BLOCK DIAGRAM 

DESCRIPTION: 
The IOT7MB6089 is a pin compatible replacement for the 

Intel 485Turbocache™ 82485MB. The module is a 128KB 
direct mapped, write-through, non-sectored, zero wait-state 
secondary cache and is ideal for use with many i486-based 
systems that have an Intel 485Turbocache socket. The 
IOT7MB6089 uses four IOT71589 32K x 9 Cache RAMs and 
two IOT71 B74 8K x 8 cache-tag RAMs in plastic surface 
mount packages mounted on a multilayer epoxy laminate 
(FR-4) board along with logic for cache control. Extremely 
high speeds are achieved using lOT's high performance, high 
reliability BiCEMOSTM and CEMOSTM technologies. 

An internal burst address counter accepts the first cycle 
address from the processor and then cycles through the 
adjacent four locations using the i486's burst refill sequence 
on appropriate rising edges of the system clock. 

The quad in-line package (QIP) package configuration 
allows 113 leads to be placed on a package 2.8 inches long 
by 2.0 inches wide and 0.25 inches tall. All inputs and outputs 
of the IOT7MB6089 are TTL compatible and operate from a 
single 5V power supply. 

I cpu ADDRESS BUS I l cPU CONTROL BUS J I CPU DATA BUS I 
,6,2·16 A17.31 I Control 

1,' 
TAG~ CacheRAM 

IDT71B74 IDT71B74 ~ and Cache-Tag 

~ 
Cache-Tag Cache-Tag VALID Control 

ADDR r--

wt ... 

.. 74FCT244 Buffers 

BiCEMOS, CEMOS and Cache RAM are trademarks of Integrated Device Technology, Inc. 
Intel, 485Turbocache and i486 are trademarks of Intel Corp. 

COMMER~ALTEMPERATURERANGE 

©1992 Integrated Device Technology. Inc. 

~ 
I--~ 

ADS 

I 
~ 

~ .. 
.. 

AB2.16 15/ .. , .. 

7.36 

t C""ol 
~ 

36 , 
I 

Cache Control 
State Machine 

g/ 00-7,OPO 
ADS DATA r-' 9-' D8·15,OPI 
ClK 

'r-' CS IDT71589 9/ 016-23, OP2 
Cache RAM 'r- , .. 9/_ 024-31, OP3 

BE .. 
"l 

ADDR 

wt 
.. WE 

.. wt .. WE 
2838 drw 01 
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IDT7MB6089 
128KB CMOS SECONDARY CACHE MODULE FOR THE INTEL 1486 COMMERCIAL TEMPERATURE RANGE 

PIN CONFIGURATION(1) 

GNO A1 • • A2 RESET 
ClK 81 • • B2 Miio 

RESV C1 • • C2 FLUSH 
BLAST 01. • 02 EAOS 

NC(2) E1. • E2 Vee 
ADS F1 • • F2 wi'R 
GNO G1 • • G2 NC(2) 

B8J H1 • • H2 BEl 
BE2 11 • • 12 BE:! 

A2 J1 • • J2 GNO 
Vee K1 • • K2 A3 

A4 l1 • • l2 A5 
A6 M1. 

• M2 
A7 

A9 N1. • N2 As 
A10 01 • • 02 Vee 

GNO P1 • • P2 An 
A31 01 • • 02 A12 
A14 R1. • R2 A13 
A15 S1 • 

• S2 
GNO 

A17 T1 • 
• T2 

A16 
A19 U1 • • U2 A18 
Vee V1 • • V2 A20 
A22 W1. 

• W2 
A21 

A23 X1 • • X2 Vee 
A25 Y1 • • Y2 A24 
A27 Z1. • Z2 A26 
A29 AA1. 

• AA2 
A28 

GNO BB1. • BB2 A30 

NOTE: 

NC(2) 

CROY 
CBROY 

PRSN BB3. 

QIP 
TOP VIEW 

Vee 
WP 

Do 
02 

GNO 
05 
07 
08 

010 
Vee 
013 
015 
Opo 
016 

GNO 
019 
021 
022 
024 

GNO 
027 
029 
030 
OP2 
Vee 

A4 
B4 
C4 
04 
E4 
F4 
G4 
H4 
14 

J4 
K4 
l4 
M4 
N4 
04 
P4 
04 
R4 
S4 
T4 
U4 
V4 
W4 
X4 
Y4 
Z4 

AA4 
BB4 

• • A5 GNO 

• • B5 CKEN 

• • C5 BROYO 

• • 05 SKEN 

• • E5 START 

• • F5 GNO 

• • G5 01 

• • H5 03 
0 0 15 04 

• • J5 06 

• • K5 GNO 

• • l5 [)g 

• • M5 011 

• • N5 012 

• • 05 014 

• • P5 GNO 

• • 05 OP1 

• • R5 017 

• • S5 018 

• • T5 020 

• • U5 Vee 

• • V5 023 

• • W5 025 

• • X5 026 

• • Y5 028 

• • Z5 031 

• • AA5 OP3 

• • BB5 GNO 

2838 drw02 

1. Pins E1, G2, and A4 are BOFF, WPSTRP, and CSon the Intel 485Turbocacherespectively. These signals are not used by the IDT7MB6089 and are N.C. 
(No Connect). 

PIN NAMES 
Symbol Parameter Type Active Description 

ClK CLOCK Input N/A This input is the timing reference for all of the IDT7MB6089's functions. 
It is the same as the i486 ClK input. 

RESET RESET CACHE Input High A synchronous positive-true reset input, which invalidates all cache 
locations and resets the cache control logic. 

ADS ADDRESS STROBE Input low ADS is connected to the ADS# pin of the i486 CPU. It is used by the 
IDT7MB6089 to start any read or write cycle. 

MIlO MEMORY/IO Input N/A This pin is used by the i486 to indicate whether the current cycle is a 
memory or I/O cycle. I/O cycles are not cacheable by the IDT7MB6089. 

W/R WRITE/READ Input N/A Write cycles are indicated by a high level on this pin, and read cycles are 
indicated by a low level. 

START MEMORY START Output low During a cache read miss cycle or a write cycle, the START pin signals that 
the main memory system should service the current access. 

BRDYO BURST READY OUT Output low This the IDT7MB6089's means of signaling to the i486 that cache data is 
ready to be sampled. 

CBRDY CACHE BURST READY IN Input low This is the system input to the IDT7MB6089 to let the cache know that a 
main memory cache word is ready to be sampled by the CPU and the 
IDT7MB6089 during a burst access. 

CRDY CACHE READY IN Input low CRDY signals to the IDT7MB6089 and the i486 that the main memory 
data is valid during a non-burst access. Another ADS must be generated 
by the CPU to fetch other words of that cache line from main memory. 

2838 Ibl 01 
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IDT7MB6089 
128KB CMOS SECONDARY CACHE MODULE FOR THE INTEL i486 COMMERCIAL TEMPERATURE RANGE 

BLAST BURST LAST Input Low This i486 output indicates to the IDT7MB6089 cache control logic that the 
current cycle is the last cycle of a cache burst. 

BOFF BACKOFF N/A N/A This signal is not used by the IDT7MB6089. 

PRSN PRESENCE Output Low This pin is hardwired to ground. It tells the system logic that the 
IDT7MB6089 is plugged into the system. 

A2-A31 PROCESSOR ADDRESSES Input N/A These are the address inputs to the IDT7MB6089. The IDT7MB6089 
requires that these signals be valid for the duration of any cache cycle. 

BEa-BE::! BYTE ENABLE Input Low The byte enable inputs are sampled only during CPU write cycles and are 
only used to control byte writes to valid cache lines during write hit cycles. 
The timing is the same as for the address input pins. 

CS CHIP SELECT N/A N/A This signal is not used by the IDT7MB6089. 

00-031 PROCESSOR DATA LINES 1/0 N/A These are the data inputs from either the i486 orthe system memory. 00-
07 define the least significant byte while 024-031 define the most signifi-
cant byte. 

Dpo-Dp3 DATA PARITY 1/0 N/A These are the parity bits from either the i486 or the system memory. The 
timing requirements are the same as the data lines. 

CKEN CACHE ENABLE TO CPU Output Low This signal is the cache enable signal generated by the IDT7MB6089. 
The IDT7MB6089 will always assert CKEN during T1 cycles and during 
read hit cycles before the last BRDYO. The IDT7MB6089 will not assert 
CKEN during read miss cycles. 

SKEN SYSTEM CACH E ENABLE Input Low This signal is generated by the system to indicate that a line is cacheable. 
The IDT7MB6089 will look for SKEN to be active during the cycle before 
the first word transfer and the cycle before the last word transfer of a line 
fill. 

FLUSH FLUSH CACHE Input Low This signal causes the IDT7MB6089 to invalidate its entire cache con-
tents. 

WP WRITE PROTECT Input High The write protect input is only sampled during write cycles. If this signal 
is asserted during a write hit cycle, the current cache data will not be 
overwritten. 

WPSTRP WRITE PROTECT STRAP N/A N/A This signal is not used by the IDT7MB6089. 

EADS VALID EXTERNAL ADDRESS Input Low This signal indicates that an invalidation address is present on the 
IDT7MB6089 address bus. 

2838 tbl02 
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IDT7MB6089 
128KB CMOS SECONDARY CACHE MODULE FOR THE INTEL 1486 

FUNCTIONAL DESCRIPTION: 

BASIC OPERATION 
All operations of the IDT7MB6089 fall into the following 

cycles: reset, read hit, read miss, write hit, write miss and 
invalidation. For proper operation during any of the above 
cycles (except reset) the address to the I DT7MB6089 must be 
held valid for the duration of the cycle. For read or write cycles, 
the MilO pin must be held high for the duration of the cycle, or 
the IDT7MB6089 will consider the cycle an liD cycle (which is 
not cacheable by the IDT7MB6089). The WiR pin must also 
be held valid for the duration of the read or write cycle. For 
reset and invalidation cycles the state of the MilO and WiR 
pins are not checked. 

RESET 
The IDT7MB6089 is reset when RESET is asserted. As­

serting RESET will invalidate the entire contents of the cache, 
and reset the control logic of the cache. If RESET is asserted, 
no other control signals will be recognized. 

READ MISS 
A read cycle is initiated by the assertion of ADS with MIlO 

highandWiRlow. Attheinitiationofthecycle, the IDT7MB6089 
begins its tag look-up. If the input address is not contained in 
the cache, a miss has occurred. The IDT7MB6089 will then 
assert START and wait for the main memory system to service 
the current access. The IDT7MB6089 considers the data 
returned from the main memory system as cacheable if SKEN 
is asserted at least one cycle before CBRDY or CRDY is as­
serted. 

After it is determined that the current line is cacheable, the 
IDT7MB6089 invalidates a line in the cache and waits for the 
main memory system to return data. With each CBRDY or 
CRDY assertion, a new data word is loaded into the cache. 

ABSOLUTE MAXIMUM RATINGS 

Symbol Rating Value Unit 

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

TA Operating Temperature o to +70 °C 

TBIAS Temperature Under Bias -10 to +85 °C 

TSTG Storage Temperature -55 to +125 °C 

lOUT DC Output Current 50 mA 

N~~ ~8tiro 
Stresses greater than those listed under ABSOLUTE MAXIMUM RATINGS 
may cause permanent damage to the device. This is a stress rating only and 
functional of)eration ofthe 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. 

COMMERCIAL TEMPERATURE RANGE 

READ HIT 
A read hit cycle is initiated in the same manner described 

above for a read miss cycle. But in this case when the 
IDT7MB6089 does its tag look-up, the input address is con­
tained in the cache indicating a read hit. The IDT7MB6089 will 
transfer a line of data with the first word being valid in the first 
T2 cycle. The IDT7MB6089 then transfers a new data word 
in each subsequent T2 cycle until BLAST is asserted to the 
module. The IDT7M B6089 also forces START high and BRDYO 
low starting in the first T2 cycle and will hold them at those 
levels for subsequent T2 cycles. CKEN is asserted during the 
T1 cycle and again in the second and subsequent T2 cycles. 

WRITE MISS 
Since the IDT7MB6089 is a write through cache, write 

misses are ignored. 

WRITE HIT 
A write cycle is initiated by the assertion of ADS with MIlO 

high and WiR high. At the initiation of the cycle, the 
IDT7MB6089 begins its tag look-up. If the input address is 
contained in the cache, the cache contents will be updated in 
the first T2 cycle if the WP input is low. If the WP input is high 
during a write hit the line is seen as write protected and the 
write is ignored. 

INVALIDATION 
An invalidation is initiated by the assertion of EADS in a Ti 

orT1 cycle. At the initiation of an invalidation, the IDT7MB6089 
begins its tag look-up. If the line is found in the cache, the line 
will be invalidated. The IDT7MB6089 requires two cycles after 
the assertion of EADS to invalidate a line; therefore, invali­
dations can only occur every third cycle. Invalidations will be 
ignored by the IDT7MB6089 during T2 cycles. 

RECOMMENDED DC 
OPERATING CONDITIONS 

Symbol Parameter Min. 

Vcc Supply Voltage 4.75 

GND Supply Voltage 0 

VIH Input High Votage 2.2 

VIL Input Low Voltage -0.5(1) 

Typ. Max. Unit 

5.0 5.25 V 

0 0.0 V 

- 6.0 V 

- 0.8 V 

NOTE: 2838 tbl 04 

1. VIL = -3.0V for pulse width less than 5ns. 

RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 

Ambient Temperature 

2838 tbl 05 
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IDT7MB6089 
128KB CMOS SECONDARY CACHE MODULE FOR THE INTEL 1486 COMMERCIAL TEMPERATURE RANGE 

DC ELECTRICAL CHARACTERISTICS 
(Vcc = 5.0V ± 5%, TA = O°C to 70°C) 

Symbol Parameter 

Ilul Input Leakage Current 
(Address) 

lIul Input Leakage Current 
(Data) 

Ilul Input Leakage Current 
(CLK, ADS) 

IIIHI Input High Current (Control) 

IIILI Input Low Current (Control) 

IILOI Output Leakage Current 
VOLD Output Low Voltage (Data) 
VOLe Output Low Voltage (Control) 
VOHD Output High Voltage (Data) 
VOHe Output High Voltage (Control) 
Icc Operating Power 

Supply Current 

CAPACITANCE(1) 
(TA = +25°C, f = 1.0 MHz) 

Symbol Parameter(l) Condition 
CIN Input Capacitance VIN = OV 

(Address) 
CIN Input Capacitance VIN = OV 

(Control) 
CIN Input Capacitance VIN = OV 

(CLK) 

Test Condition 
Vee = Max, VIN = GND to Vee 

Vee = Max, VIN = GND to Vee 

Vee = Max, VIN = GND to Vee 

Vee = Max, VIN = Vee 
Vee = Max. VIN = GND 
VOUT = OV to Vee, Vee = Max. 
IOL = 8mA, Vee = Min. 
IOL = 12mA, Vee = Min. 
IOH = -4mA, Vee = Min. 
IOH = -2mA, Vee = Min. 
Vee = Max., CS:S; VIL, 
f = fMAX, Outputs Open 

Max. Unit 
25 pF 

25 pF 

40 pF 

Min. 
-

-

-

-
-
-
-
-
2.4 
2.4 
-

CIN Input Capacitance VIN = OV 40 pF AC TEST CONDITIONS 
(ADS) 

COUT Output Capacitance 
(SRDYO) 

COUT Output Capacitance 
(START, SKEN) 

VIN = OV 40 

VIN = OV 15 

pF 

pF 

Input Pulse Levels 
Input Rise/Fall Times 

Max. 
30 

10 

50 

1.0 
260 
10 
0.4 
0.5 

-
-

1900 

GND t03.0V 
5ns 
1.5V 

1.5V 

Unit 

~ 

~ 

~ 

mA 

~ 
~ 
V 
V 
V 
V 

rnA 

2838 tbl 06 

CliO Data I/O Capacitance VOUT = OV 10 pF 

Input Timing Reference Levels 
Output Reference Levels 
Output Load See Figures 1 & 2 

NOTE: 2838tbl07 

1. These parameters are guaranteed by design but not tested. 

+5V 

480.0. 

DATAoUT--+--", 

255.0. 50pF* 

2838 drw03 

Figure 1. Output Load 

*including scope and jig 

7.36 

+5V 

480.0. 

DATAoUT --.--.... 

255.0. 5pF* 

Figure 2. Output Load 
(for tOHZ, teHz, tOLZ and telz) 

2838 tbl08 
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IDTIMB6089 
128KB CMOS SECONDARY CACHE MODULE FOR THE INTEL 1486 COMMERCIAL TEMPERATURE RANGE 

AC ELECTRICAL CHARACTERISTICS 
Vee = 5.0V ± 5%, TA = 0° to +70°C) 

7MB6089SxxK 
33MHz 25MHz 

Symbol Name Min. Max. Min. Max. Unit 

t1 Clock Period 30 - 40 - ns 

t2 Clock High Time 11 - 14 - ns 

t3 Clock Low Time 11 - 14 - ns 

t4 A2-A31, BED-BE3 Setup Time 13 - 17 - ns 

ts A2-A31, BED-BE3 Hold Time (see note 1) - (see note 1) - ns 

t6 ADS, MIlO, W/R Setup Time 13 - 20 - ns 

t7 ADS Hold Time 3 - 3 - ns 

ts MilO, W/R Hold Time (see note 1) - (see note 1) - ns 

t9 BLAST Setup Time 9 - 10 - ns 

110 BLAST Hold Time 3 - 3 - ns 

111 CROY, CBROY Setup Time 11 - 11 - ns 

112 CROY, CBROY Hold Time 3 - 3 - ns 

113 SKEN Setup Time 9 - 9 - ns 

114 SKEN Hold Time 3 - 3 - ns 

115 00-031, OPO-OP3 Setup Time 5 - 5 - ns 

116 00·031, OPO-OP3 Hold Time 3 - 3 - ns 

117 EAOS Setup Time 9 - 9 - ns 

116 EAOS Hold Time 3 - 3 - ns 

119 A4-A31 Setup Time (Snoop) 6 - 6 - ns 

120 A4-A31 Hold Time (Snoop) 67 - 87 - ns 

121 RESET, FLUSH Setup Time 9 - 9 - ns 

122 RESET, FLUSH Hold Time 3 - 3 - ns 

123 RESET, FLUSH Pulse Width 80 - 80 - ns 

124 BROYO Valid - 16 - 22 ns 

125 CKEN Valid - 15 - 18 ns 

126 START Valid - 16 - 22 ns 

127 00-031, Dpo-Op3 Valid (Read Hit) - 24 - 30 ns 

126 WP Setup Time 15 - 15 - ns 

129 WP Hold Time - 3 - 3 ns 

NOTE: 2838tbl09 

1. The address, Miio and wi'R inputs to the IDT7MB6089 must be held valid for the duration of the read, write or invalidation cycle. 
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IDT7MB6089 
128KB CMOS SECONDARY CACHE MODULE FOR THE INTEL 1486 COMMERCIAL TEMPERATURE RANGE 

TIMING WAVEFORM OF A READ HIT CYCLE (READ LlNE)(1) 

ClK 

M/T6 

~--~----------r--------------- t8 ------------~~ 

wiR 

A2-A31 ADDRESS VALID 

-+l-4-----------+-------------t5----------------+I 

START -------+----

CKEN ________ ~-J 

00-031 

NOTE: 
1. RESET is held LOW, FLUSH is held HIGH. 

TIMING WAVEFORM OF A RESETOPERATION 

ClK ~ 

2838 drw 05 

t22 

RESET ____________ -J~~---+-------------t23--------------+----,~ ____________ _ 

2838 drw 06 
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IDT7MB6089 
128KB CMOS SECONDARY CACHE MODULE FOR THE INTEL 1486 COMMERCIAL TEMPERATURE RANGE 

TIMING WAVEFORM OF A CACHE INVALIDATION(1,2) 

ClK 

ADS 

~....,~------ t20 -------~ r--------------------------------
A4- A31 

INVALIDATION ADDRESS 

NOTES: 2838 drw 07 

1. If EADS and ADS are asserted simultaneously, ADS is ignored. 
2. EADS is only recognized when the cache is idle (Ti) or at the beginning of a CACHE cycle (T1). EADS is ignored while the cache is processing any 

other request. 

TIMING WAVEFORM OF A CACHEABLE BURST READ MISS CYCLE (WRITE LlNE)(1) 

ClK 

MIi5 

wiR 

~~4---------_r----------+-----t5---------------------------~ 

A2- A31 ADDRESS VALID 

EADS 

Do- 031 

NOTE: 2838 drw 08 

1. RESET is held LOW, FLUSH is held HIGH. 
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IDT7MB6089 
128KB CMOS SECONDARY CACHE MODULE FOR THE INTEL 1486 COMMERCIAL TEMPERATURE RANGE 

TIMING WAVEFORM OF A WRITE HIT(1) 

WRITE HIT(2) WRITE PROTECTED WRITE HIT(3) 

ClK I L L 
ADS 

MliD 

wif5. 
~~-----t5----~~ ~~-----t5----~~ 

A2-A31 VALID ADDRESS VALID ADDRESS 

BEo-BE3 

WP 

EADS 

START 

BRDYO 

CKEN 

00-031 

NOTES: 
1. RESET is held LOW, FLUSH is held HIGH. 
2. For a write hit, data in the IDT7MB6089 is updated. 
3. For a write protected write hit, the data in the IDT7MB6089 is not updated. 
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128KB CMOS SECONDARY CACHE MODULE FOR THE INTEL 1486 COMMERCIAL TEMPERATURE RANGE 

PACKAGE DIMENSIONS 

TOP VIEW SIDE VIEW 

I ~~o I ... 2.810 .. 

0.100 
TYP. 

i 
T 

PIN 1 . ~ 
~OMVIEW 

0.260 
MAX 

i 
~!~5-Mlffi im I ffiITii'i IIIIIII If ~ 
~u-~~ --:\!:- t g~: 

0060 0.015 TYP ~ . D.02'5 . 0.175 

7.36 
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t;) 128KB SECONDARY CACHE PRELIMINARY 

MODULE FOR THE INTELTM i486™ IDT7MB6091 

Integrated Device Technology, Inc. 

FEATURES: 
• Pin compatible with the Intel 485Turbocache™ 82485MB 
• 128KB direct mapped, write-through, non-sectored, zero 

wait-state secondary cache module 

• Ideal for use with i486-based systems with an Intel 
485Turbocache socket 

• Uses the IDT71589 32K x 9 CacheRAMTM with burst 
counter and self-timed write and the IDT71 B74 cache-tag 
RAM 

• Operates with external i486 speeds of up to 33M Hz 

• Concurrent snooping is supported 
• 485Turbocache write protect strap feature is not sup-

ported 

• 113 lead FR-4 QIP (Quad in-Line Package) 

• Single 5V (±5%) power supply 
• Multiple GND pins and decoupling capacitors for maxi­

mum noise immunity 

• Inputs/outputs directly TTL compatible 

FUNCTIONAL BLOCK DIAGRAM 

DESCRIPTION: 
The IDT7MB6091 is a pin compatible replacement for the 

Intel 485Turbocache™ 82485MB. The module is a 128KB 
direct mapped, write-through, non-sectored, zero wait-state 
secondary cache and is ideal for use with many i486-based 
systems that have an Intel 485Turbocache . socket. The 
IDT7MB6091 uses four IDT71589 32K x 9 CacheRAMs, two 
IDT71 B74 8K x 8 cache-tag RAMs and two IDT74FCT16373 
Double-DensityTM 16-bit latches in plastic surface mount 
packages mounted on a multilayer epoxy laminate (FR-4) 
board along with logic for cache control. Extremely high 
speeds are achieved using IDT's high performance, high 
reliability BiCEMOSTM and CEMOSTM technologies. 

An internal burst address counter accepts the first cycle 
address from the processor and then cycles through the 
adjacent four locations using the i486's burst refill sequence 
on appropriate rising edges of the system clock. 

The quad in-line package (QIP) package configuration 
allows 113 leads to be placed on a package 2.9 inches long 
by 2.0 inches wide and 0.25 inches tall. All inputs and outputs 
of the IDT7MB6091 are TTL compatible and operate from a 
single 5V power supply. 

I CPU ADDRESS BUS I I CPU CONTROL BUS I I CPU DATA BUS I 
I B6J·3 Control 

M-16 Az-3 A17-31 
[IDT7 4FCT16373/ 

IIDT7 4FCT16373 I Latch 
Latch 

t lj~ 
TAG~ Cache Control 

IDT71B74 IDT71B74 ~ Logic and State 
Cache-Tag Cache-Tag VALID Machine 

'Ae; ADDR !-----

WE ... 
I 

-

Az-3, AL4-16 

BiCEMOS, CEMOS, Cache RAM and Double-Densrty are lrademarks of Integrated Device Technology, Inc. 
Intel, 485Turbocache and i486 are trademarks of Intel Corp. 

COMMERCIAL TEMPERATURE RANGE 

©1992 Integrated Device Technology, Inc. 

7.37 

~ 
~ r-

ADS 
~ 7i5S 

~ CLK 

.. CS IDT71589 
CacheRAM ... OE 

15~ , ADDR 

.. WE 
.... lIVE .. lIVE .. WE 

DATA 
-

36 'I 
I 

9L 00-7, Dpo 

'u DS·15,OPI 

r-' 9L Ot6-23 OP2 .. 
f-, 9~ 024-31 OP3 

-, 
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IDT7MB6091 . 
128KB CMOS SECONDARY CACHE MODULE FOR THE INTEL 1486 COMMERCIAL TEMPERATURE RANGE 

PIN CONFIGURATION(1) 

GND A1 • • A2 RESET 
ClK B1 • • B2 M/iB 

RESV C1 • • C2 FLUSH 
BLAST D1 • • D2 EAOS 

BOFF E1 • • E2 Vee 
ADS F1 • '. F2 wif5. 
GND G1 • • G2 NC(2) 

BED H1 • ' • H2 BEt 
BE2 11 • • 12 BE3· 

A2 J1 • • J2 GND 
Vee K1 • • K2 A3 

A4 l1 • • l2 As 
A6 M1 • • M2 A7 
A9 N1 • 

• N2 
A8 

A10 01 • • 02 Vee 
GND Pi • • P2 A11 

A31 01 • • 02 A12 
A14 R1 • • R2 A13 
A1S S1 • 

• S2 
GND 

A17 T1 • • T2 A16 
A19 U1 • • U2 A18 
Vee V1 • 

• V2 
A20 

A22 W1. • W2 ' A21 
A23 X1 • • X2 Vee 
A2S Y1 • • Y2 A24 
A27 Z1 • • Z2 A26 
A29 AA1. 

• AA2 
A28 

GND BB1 • • BB2 A30 

NOTE: 

CS 
CRDY 

CBRDY 

PRSN BB3. 

QIP 
TOP VIEW 

Vee 
WP 

Do 
D2 

GND 
Ds 
D7 
D8 

D10 
Vee 
D13 
D1S 
Dpo 
016 

GND 
D19 
D21 
D22 
D24 

GND 
027 
D29 
D30 
Dp2 
Vee 

A4 • 
B4 • 
C4 • 
D4 • 
E4 • 
F4 • 

G4 • 
H4 • 
14 • 

J4 • 
K4 • 
l4 • 
M4 • 
N4 • 
04 • 
P4 • 
04 • 
R4 • 
S4 • 
T4 • 
U4 • 
V4 • 
W4 • 
X4 • 
Y4 • 
Z4 • 

AA4 • 
BB4 • 

• A5 GND 

• B5 CKEN 

• C5 BRDYO 

• D5 SKEN 

• E5 START 

• F5 GND 

• G5 D1 

• H5 03 

• 15 D4 

• J5 D6 

• K5 GND 

• l5 [)g 

• M5 D11 

• N5 D12 

• 05 D14 

• P5 GND 

• 05 Dp1 

• R5 D17 

• S5 D18 

• T5 D20 

• U5 Vee 

• V5 D23 

• W5 D2S 

• X5 026 

• Y5 D28 

• Z5 031 

• AA5 Dp3 

• BB5 GND 

2844 drw 02 

1.Pin G2 is WPSTRP on the Intel 485Turbocache. This signal is not used by the IDT7MB6091 and is N.C. (No Connect). 

PIN NAMES 
Symbol Parameter Type Active Description 

ClK CLOCK Input N/A This input is the timing reference for all of the IDT7MB6091 's functions. 
It is the same as the i486 ClK input. 

RESET RESET CACHE Input High A synchronous positive-true reset input, which invalidates all cache 
locations and resets the cache control logic. 

ADS ADDRESS STROBE Input low' ADS is connected to the ADS# pin of the i486 CPU. It is used by the 
IDT7MB6091 to start any read or write cycle. CS must be asserted for 
ADS.o be recognized. 

MIlO MEMORY/IO Input N/A This pin is used by the i486 to indicate whether the current cycle is a 
memory or 1/0 cycle. 1/0 cycles are not cacheable by the IDT7MB6091. 

W/R WRITE/READ Input N/A Write cycles are indicated by a high level on this pin, and read cycles are 
indicated by a low level. 

START MEMORY START Output low Duri ng a cache read miss cycle or a write cycle, the START pin signals that 
the main memory system should service the current access. 

BRDYO BURST READY OUT Output low This the IDT7MB6091 's means of signaling to the i486 that cache data is 
ready to be sampled. 

CBRDY CACHE BURST READY IN Input low This is the system input to the IDT7MB6091 to let the cache know that a 
main memory cache word is ready to be sampled by the CPU and the 
IDT7MB6091 during a burst access. 

CRDY CACHE READY IN Input low CRDY signals to the IDT7MB6091 and the i486 that the main memory 
data is valid during a non-burst access. Another ADS must be generated 
by the CPU to fetch other words of that cache line from main memory. 

28441blOl 
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IDTIMB6091 
128KB CMOS SECONDARY CACHE MODULE FOR THE INTEL 1486 COMMERCIAL TEMPERATURE RANGE 

BLAST BURST LAST Input Low This i486 output indicates to the IDT7MB6091 cache control logic that the 
current cycle is the last cycle of a cache burst. 

BOFF BACKOFF Input Low This signal is used to stall the IDT7MB6091. The IDT7MB6091 will also 
put its data bus into a high-impedance state. The IDT7MB6091 will only 
recognize invalidation cycles when BOFF is asserted. 

PRSN PRESENCE Output Low This pin is hardwired to ground. It tells the system logic that the 
IDT7MB6091 is plugged into the system. 

A2-A31 PROCESSOR ADDRESSES Input N/A These are the address inputs to the IDT7MB6091. 

BEa-BEl BYTE ENABLE Input Low The byte enable inputs are sampled only during CPU write cycles and are 
only used to control byte writes to valid cache lines during write hit cycles. 
The timing is the same as for the address input pins. 

CS CHIP SELECT Input Low Chip select can be used for depth expansion. CS must be low for EADS 
or ADS to be recognized by the IDT7MB6091 . 

00-031 PROCESSOR DATA LINES 1/0 N/A These are the data inputs from either the i486 orthe system memory. Do-
D? define the least significant byte while 024-031 define the most signifi-
cant byte. 

Dpo-Dp3 DATA PARITY 110 N/A These are the parity bits from either the i486 orthe system memory. The 
timing requirements are the same as the data lines. 

CKEN CACHE ENABLE TO CPU Output Low This signal is the cache enable signal generated by the IDT7MB6091. 
The IDT7MB6091 will always assert CKEN during T1 cycles and during 
read hit cycles before the last BRDYO. The IDT7MB6091 will not assert 
CKEN during read miss cycles. 

SKEN SYSTEM CACHE ENABLE Input Low This signal is generated by the system to indicate that a line is cacheable. 
The IDT7MB6091 will look for SKEN to be active during the cycle before 
the first word transfer and the cycle before the last word transfer of a lina 
fill. 

FLUSH FLUSH CACHE Input Low This signal causes the IDT7MB6091 to invalidate its entire cache con-
tents. 

WP WRITE PROTECT Input High The write protect input is only sampled during write cycles. If this signal 
is asserted during a write hit cycle, the current cache data will not be 
overwritten. 

WPSTRP WRITE PROTECT STRAP N/A N/A This signal is not used by the IDT7MB6091. 

EADS VALID EXTERNAL ADDRESS Input Low This signal indicates that an invalidation address is present on the 
IDT7MB6091 address bus. CS must be low for EADS to be recognized 
by the IDT7MB6091. 

2844 tbl 02 

FUNCTIONAL DESCRIPTION: FLUSH 
The entire cache contents of the IDT7MB6091 is invali-

BASIC OPERATION 
The IDT7MB6091 is a complete secondary cache sub­

system designed to replace the Intel Turbocache485. The 
IDT7M B6091 is designed to support zero wait state line reads, 
i.e. four words of data in five clocks. The IDT7MB6091 
supports all of the following bus cycles: read hit, read miss, 
write hit, write miss, invalidation and backoff. The IDT7MB6091 
also features single pin reset and cache flush capabilities. 

dated when the FLUSH input is asserted. The cache will be 
invalidated regardless of the state of other control signals II 
when FLUSH is asserted. FLUSH will not reset the state of the 
cache control logic. 

READ 
The IDT7MB6091 recognizes the initiation of a read cycle 

when both ADS and CS are sampled low with MilO high and 
WiR low. As soon as the address is valid at the input of the 
module, the IDT7MB6091 begins its tag look-up. If the input 
address is not contained in the cache, then a miss has 
occurred and the IDT7MB6091 will wait forthe main memory 
system to service the current access. If the input address is 
present in the cache, then a hit has occurred and the 
IDT7MB6091 will burst back a line of data to the CPU. 

The IDT7MB6091 latches the address at the input of the 
module at the beginning of any read, write or invalidation 
cycle. The address remains latched for one cycle after the 
initiation of a read or write, and the address remains latched 
for two cycles after the initiation of an invalidation. 

RESET 
The IDT7MB6091 is reset when RESET is asserted. As­

serting RESET will invalidate the entire contents of the cache, 
and reset the control logic of the cache. The cache will be 
reset regardless of the state of other control signals when 
RESET is asserted. 

If a read miss occurs the IDT7MB6091 asserts START in 
the first T2 cycle and then waits for the memory system to 
provide data. The IDT7MB6091 will consider the data re­
turned from the memory system as cacheable if SKEN is 
sampled low at least one cycle before CBRDY or CRDY is first 
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asserted. The IDT7MB6091 will load the data word returned 
from the memory system into the cache each time CBRDY or 
CRDY is sampled low. However, the IDT7MB6091 will only 
validate the line of data returned from the memory system if 
SKEN is sampled low the cycle before the last data word is 
transferred from the memory system, i.e. the fourth time that 
CBRDY or CRDY is sampled low. The line fill is aborted if 
BLASTissampled low concurrent with CBRDYor CRDYbeing 
sampled low prior to the last data word transfer. 

The IDT7MB6091 will consider the data returned as non­
cacheable if CBRDY or CRDY is sampled low before or con­
currently with SKEN. Therefore, to avoid a potential perfor­
m ance penalty, SKEN shou Id not be asserted prior to CB RDY 
or CRDY if the data is considered non-cacheable, since the 
IDT7MB6091 will invalidate a line of data if SKEN is sampled 
low before CBRDY or CRDY is sampled low during a read 
miss. 

The IDT7MB6091 requires that the read miss address (Le. 
the address that was valid at the beginning of the read cycle) 
is present when SKEN is sampled low at the beginning of a line 
fill and again when SKEN is sampled at the end of a line fill. 
The address must be valid because it is latched at these times 
to invalidate a line at the beginning of the fill and then to 
validate the line at the end of the line fill. When the address 
is latched at the end of the line fill, it will remain latched until 
the last data word of the line is written to the cache. 

If the IDT7MB6091 detects that the input address is con­
tained in the cache, the IDT7MB6091 will supply data to the 
CPU. The IDT7MB6091 starts bursting data back to the CPU 
in the first T2 cycle. The IDT7MB6091 then transfers a new 
data word in each subsequent T2 cycle until BLAST is as­
serted to .the cache. The IDT7MB6091 also forces START 
high and BRDYO low in the first T2 cycle. CKEN is asserted 
during the T1 cycle and again in the second and subsequent 
T2 cycles during a read hit. 

WRITE 
The IDT7MB6091 recognizes the initiation of a write cycle 

ABSOLUTE MAXIMUM RATINGS 

Symbol Rating Value Unit 

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

TA Operating Temperature o to +70 °C 

TBIAS Temperature Under Bias -10 to +85 °C 

TSTG Storage Temperature -55 to +125 °C 

lOUT DC Output Current 50 rnA 

NOTE: 2844 tbl 03 

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 ofthe 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. 

COMMERCIAL TEMPERATURE RANGE 

when both ADS and CS are sampled low with MilO high and 
wif5. high. As soon as the address is valid at the input of the 
module, the IDT7MB6091 begins its tag look-Up. If the input 
address is contained in the cache then a write hit has oc­
curred, and the cache contents are updated in the first T2 
cycle if the WP input is low. If the WP input is high during a 
write hit, the line is seen as write protected and the write is 
ignored. If the input address is not contained in the cache then 
a write miss has occurred, thelDT7MB6091 ignores the write 
and the cache contents are not updated. 

INVALIDATION 
An invalidation is initiated by the simultaneous assertion of 

EADS and CS. If EADS and ADS are asserted simultaneously, 
ADS is ignored since invalidations 'have priority. At the 
initiation of an invalidation, the IDT7MB6091 begins its tag 
look-up. If the line is found in the cache, the line will be 
invalidated. The IDT7MB6091 requires two cycles after the 
assertion of EADS to invalidate a line; therefore, invalidations 
can only occur every third cycle. The IDT7MB6091 ignores 
invalidations only if an address is currently latched in the 
address latch. Therefore, the IDT7MB6091 ignores invalida­
tions at the following times: the cycle after the initiation of a 
read or write cycle, the cycle after SKEN is first sampled low 
during a line fill, the cycle(s) after sampling SKEN low con­
current with (or after) the third word transfer and prior to the 
fourth word transfer of a line fill, and the two cycles following 
a previous invalidation. 

BACKOFF 
A cache backoff is initiated by the assertion of BOFF. BOFF 

interrupts any other cache cycle that the IDT7MB6091 is 
servicing. The cycle after BOFF is sampled low, the 
IDT7MB6091 will float its data bus, and the output control 
signals are driven to their idle levels, i.e. CKEN low, START 
high and BRDYO high. When BOFF is asserted, the 
IDT7MB6091 ignores all cache cycles except for invalida­
tions; however, the IDT7MB6091 will still recognize the as­
sertion of RESET or FLUSH when BOFF is asserted. 

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) 

NOTE: 
1. VIL = -3.0V for pulse width less than 5ns. 

Typ. Max. 

5.0 5.25 

0 0.0 

- 6.0 

- 0.8 

RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 

Ambient Temperature 

Unit 

V 

V 

V 

V 

2844 tbl 04 

2844 tbl 05 
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IDT7MB6091 
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DC ELECTRICAL CHARACTERISTICS 
(Vee = 5.0V ± 5%, TA = DoC to 70°C) 

Symbol Parameter Test Condition 

Ilul Input Leakage Current Vee = Max, VIN = GND to Vee 
(A2· A3) 

Ilul Input Leakage Curre~ Vee = Max, VIN = GND to Vee 
(Data, A2 • A3, SEa . SE3) 

Ilul Input Leakage Current Vee = Max, VIN = GND to Vee 
(CLK, ADS) 

IIIHI Input High Current (Control) Vee = Max, VIN = Vee 

IIiLI Input Low Current (Control) Vee = Max, VIN = GND 

IILaI Output Leakage Current VOUT = OV to Vee, Vee = Max. 

VOLD Output Low Voltage (Data) IOL = 8mA, Vee = Min. 

VOLe Output Low Voltage (Control) IOL = 12mA, Vee = Min. 

VOHD Output High Voltage (Data) IOH = -4mA, Vee = Min. 

VOHe Output High Voltage (Control) IOH = -2mA, Vee = Min. 

lee Operating Power Vee = Max., CS:::; VIL, 
Supply Current f = fMAX, Outputs Open 

CAPACITANCE(1) 

Min. 

-

-

-

-
-
-
-
-
2.4 

2.4 

-

(TA = +25°C, f = 1.0 MHz) AC TEST CONDITIONS 

Symbol Parameter(l) Condition 

CIN Input Capacitance VIN '"' OV 

(A2· A3) 

CIN Input Capacitance VIN = OV 

Max. 

35 

15 

Unit 

pF 

pF 

Input Pulse Levels 

Input Rise/Fall Times 

Max. 

30 

10 

50 

1.0 

260 

10 

0.4 

0.5 

-
-

1900 

GNDto 3.0V 

5ns 

1.5V 

1.5V 

Unit 

!-lA 

!-lA 

!-lA 

mA 

!-lA 
!-lA 
V 

V 

V 

V 

mA 

2844tbl06 

(Data, A2 - 3, SEa - 3) 

Input Timing Reference Levels 

Output Reference Levels 

Output Load See Figures 1 & 2 

CIN Input Capacitance VIN = OV 25 pF 
(Control) 

CIN Input Capacitance VIN = OV 45 pF 
(ADS, CLK) 

COUT Output Capacitance VIN = OV 40 pF 
(SRDYO) 

COUT Output Capacitance VIN = OV 15 pF 
(START, SKEN) 

CliO Data I/O Capacitance VOUT= OV 10 pF 

NOTE: 2844 tbl 07 

1. These parameters are guaranteed by design but not tested. 

+5V 

4800. 

DATAoUT -...--.... 

2550. 50pF* 

2844 drw 03 

Figure 1. Output Load 

*including scope and jig 

7.37 

+5V 

4800. 

DATAoUT -...--.... 

2550. 5pF* 

Figure 2. Output Load 
(for to HZ, tCHZ, toLZ and tCLZ) 

2844 tbl C8 
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IDT7MB6091 
128KB CMOS SECONDARY CACHE MODULE FOR THE INTEL 1486 COMMERCIAL TEMPERATURE RANGE 

AC ELECTRICAL CHARACTERISTICS 
Vee = 5.0V ± 5%, TA = 0° to +70°C) 

7MB6091SxxK 
33MHz 25MHz 

Symbol Name Min. Max. Min. Max. Unit 

t1 Clock Period 30 - 40 - ns 

12 Clock High Time 11 - 14 - ns 

13 Clock Low Time 11 - 14 - ns 

t4 A2-A31 , BEo-BE3 Setup Time 13 - 17 - ns 

t5 A2-A31, BEo-BE3 Hold Time 10 - 10 - ns 

t6 A4-A31 Line Fill Setup Time 5 - 5 - ns 

t7 ADS, MIlO, W/R Setup Time 13 - 20 - ns 

t8 ADS, MIlO, W/R Hold Time 3 - 3 - ns 

t9 BLAST Setup Time 9 - 10 - ns 

t10 BLAST Hold Time 3 - 3 - ns 

t11 CRDY, CBRDY Setup Time 11 - 11 - ns 

t12 CRDY, CBRDY Hold Time 3 - 3 - ns 

t13 SKEN Setup Time 9 - 9 - ns 

t14 SKEN Hold Time 3 - 3 - ns 

t15 Do-D31, Dpo-Dp3 Setup Time 5 - 5 - ns 

t16 Do-D31, Dpo-Dp3 Hold Time 3 - 3 - ns 

t17 EADS Setup Time 9 - 9 - ns 

t18 EADS Hold Time 3 - 3 - ns 

t19 A4-A31 Setup Time (Snoop) 6 - 6 - ns 

t20 A4-A31 Hold Time (Snoop) 10 - 10 - ns 

t21 RESET, FLUSH Setup Time 9 - 9 - ns 

t22 RESET, FLUSH Hold Time 3 - 3 - ns 

t23 RESET, FLUSH Pulse Width 80 - 80 - ns 

t24 BRDYO Valid - 16 - 22 ns 

t25 CKEN Valid - 15 - 18 ns 

t26 START Valid - 16 - 22 ns 

t27 DO-031, OPO-Dp3 Valid (Read Hit) - 24 - 30 ns 

t28 WP Setup Time 15 - 15 - ns 

t29 WP Hold Time - 3 - 3 ns 

t30 BOFF Setup Time 9 - 10 - ns 

t31 BOFF Hold Time 3 - 3 - ns 

NOTE: 2844 tbl 09 

1. The address, Mli5 and wi'R inputs to the IDT7MB6091 must be held valid for the duration of the read, write or invalidation cycle. 
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TIMING WAVEFORM OF A READ HIT CYCLE (READ LlNE)(1) 

ClK 

MliD 

wiF5. 

A2-A31 

START --------+----

Do-D31 

NOTE: 
1. RESET is held LOW, FLUSH is held HIGH, BOFF is held HIGH. 

TIMING WAVEFORM OF A RESET OPERATION 

ClK ~ 

COMMERCIAL TEMPERATURE RANGE 

2844 drw 05 

t22 

RESET ____________ -J'~---+-------------t23---------------+--~i~ ____________ _ 

2844 drw 06 
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TIMING WAVEFORM OF A CACHE INVALIDATION(1) 

ClK 

A4- A31 

NOTE: 2844 drw 07 

1. If EADS and ADS are asserted simultaneously, ADS is ignored. 

TIMING WAVEFORM OF A CACHEABLE BURST READ MISS CYCLE (WRITE LlNE}(1) 

ClK 

MilO 

wif5. 

A2-A31 

EADS 

Do- 031 

NOTE: 

t15 

1. RESET is held LOW, FLUSH is held HIGH, BOFF is held HIGH. 
2844 drw08 
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IDT7MB6091 
128KB CMOS SECONDARY CACHE MODULE FOR THE INTEL 1486 

TIMING WAVEFORM OF A WRITE HIT(1) 
WRITE HIT(2) 

ClK IL. __ ----' 

MliO 

WiR 

A2-A31 

WP 

00-031 

NOTES: 
1. RESET is held LOW, FLUSH is held HIGH, BOFF is held HIGH. 
2. For a write hit, data in the IDT7MB6091 is updated. 

L 

3. For a write protected write hit, the data in the IDT7MB6091 is not updated. 

TIMING WAVEFORM OF A BACKOFF OPERATION 

ClK ~ 

00- 031 

7.37 

COMMERCIAL TEMPERATURE RANGE 

WRITE PROTECTED WRITE HIT(3) 

L 

2844 drw 09 

t31 
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ID17MB6091 
128KB CMOS SECONDARY CACHE MODULE FOR THE INTEL 1486 COMMERCIAL TEMPERATURE RANGE 

PACKAGE DIMENSIONS 

TOP VIEW 
2.890 

... �41-------2.91 0 ------t~ .. 1 

r ............................ ----------~r ........................... : ~ , 
1.990 ~ DDDDDD~ 1 ~ ~:~~ 
2.0L10 bmmOODD: ~1.T 

............................ ~ 
•••••••••••••••••••••••••••• t . 

PIN 1 0.305 
MAX SIDE VIEW 0.010 

t~,~ III'IIIIII'H"+.I 
0.040 I -I !.-- ;=-r 
0.060 +0.015 0.100 0.1

1
25 

0.025 TYP 0.175 

7.37 

END VIEW 

--+­
T 

0.100 
TYP 

2844 drw 11 
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t;) 128K BYTE CMOS IDT7MP6086 

SECONDARY CACHE MODULE 
FOR THE INTEL TM i486™ 

Integrated Device Technology, Inc. 

FEATURES: 
• 128K byte direct mapped secondary cache module 
• Uses the IDT71589 32K x 9 CacheRAMTM with burst 

counter and self-timed write 
• Matches all timing and signals of the i486 processor 
• Operates with i486 speeds of up to 50MHz 
• 72 lead FR-4 SIMM (Single-in-Line Memory Module) 
• Single 5V (±5%) power supply 
• Multiple GND pins and decoupling capacitors for maxi­

mum noise immunity 
• Inputs/outputs directly TTL compatible 

DESCRIPTION: 
The IDT7MP6086 is a 128K byte direct mapped secondary 

cache module, using four IDT71589 32K x 9 CacheRAMs in 
plastic surface mount packages mounted on a multilayer 
epoxy laminate (FR-4) substrate with gold-plated leads. Ex­
tremely high speeds are achieved using IDT's high perform­
ance, high reliability CEMOSTM technology. This module is 
designed to facilitate the implementation of the highest per-

FUNCTIONAL BLOCK DIAGRAM 

A14 

ADDRESS 
REGISTER 

formance secondary caches for the i486 architecture while 
using low speed logic devices and consuming the minimum 
board space. 

The IDT7MP6086 contains a full set of write data and 
address registers. These registers are combined with the 
internal write abort logic to allow the processor to generate a 
self-timed write based upon a decision which can be left until 
the end of the write cycle. An internal burst address counter 
accepts the first cycle address from the processor and then 
cycles through the adjacent four locations using the i486's 
burst refill sequence on appropriate rising edges of the system 
clock. 

Three program identification pins are provided so that the 
system can uniquely identify the IDT7MP6086. 

Note that individual parity bits are grouped with their 
respective bytes, not all at the end. 

The SIMM package configuration allows 72 leads to be 
placed on a package 4.25 inches long, 0.55 inches tall and 
0.25 inches thick. The IDT7MP6086 is available with speed 
matching a 50MHz i486. All inputs and outputs of the 
IDT7MP6086 are TTL compatible and operate from a single 
5V power supply. 

Ao 

lSB 
BURST 

CONTROL 

32K x 36 
MEMORY 
ARRAY 

1/0 0-1/0 3g--....... --r-....;;;..;;.-r-----I~ 

WE 
OE 
CS 

BURST & I-----------.J 
WRITE 
TIMING 

ClK 
ADS 

CONTROL 

CEMOS and CacheRAM are trademarks of Integrated Device Technology, Inc. 
Intel and i486 are trademarks of Intel Corp. 

COMMERCIAL TEMPERATURE RANGE 
"'t 992 Integrated Device Technology, Inc. 
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IDT7MP6086 
128K BYTE CMOS SECONDARY CACHE MODULE FOR THE INTEL 1486 COMMERCIAL TEMPERATURE RANGE 

PIN CONFIGURATION(1) CAPACITANCE 

NOTE: 

GND 
1/00 
1/02 
1/04 
1/06 
1/08 

WE1 
1/010 
GND 
1/013 
1/015 
1/017 

Al 

A3 

A5 
A7 

ADS 
Vee 

CS 
A9 

All 

A13 

1/018 
1/020 
1/022 
1/024 
1/026 
WE2 
1/027 
1/029 
1/031 
1/033 
1/035 
PD1 
Vee 

GND 

1 
2 3 
4 5 
6 7 
8 9 
10 11 
12 13 
14 15 
16 17 
18 19 
20 21 
22 23 
24 25 
26 27 
28 29 
30 31 
32 33 
34 35 
36 

37 
38 39 
40 41 
42 43 
44 45 
46 47 
48 49 
50 51 
52 53 
54 55 
56 57 
58 59 
60 61 
62 63 
64 65 
66 67 
68 69 
70 71 
72 

SIMM 
TOP VIEW 

GND (TA = +25°C, f = 1.0 MHz) 
Vee 
1/01 
1/03 
1/05 
1/07 
WED 
1/09 
1/011 
1/012 
1/014 
1/016 
Ao 
A2 

A4 
A6 
A8 
ClK 

GND 
OE 
AlO 
A12 

A14 
1/019 
1/021 
1/023 
1/025 
GND 
WE3 
1/028 
1/030 
1/032 
1/034 
PDO 
PD2 
GND 

2835 drw 02 

Symbol Parameter(l) Condition Max. Unit 

CIN Input Capacitance VIN = OV 13 pF 

(Data) 

CIN Input Capacitance VIN = OV 42 pF 

(Address & Control) 

CliO Output Capacitance VOUT = OV 13 pF 

NOTE: 2835 tbl 02 

1. This parameter is guaranteed by design but not tested. 

ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Rating Value Unit 

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

TA Operating Temperature o to +70 °C 

TSIAS Temperature Under Bias -10 to +85 °C 

TSTG Storage Temperature -55 to +125 °C 

lOUT DC Output Current 50 rnA 

NOTE: 2835 tbl03 

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. 

RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 

Ambient Temperature 

2835 tbl04 

1. Please consult the factory regarding program identification pins. RECOMMENDED DC 
OPERATING CONDITIONS 

Symbol Parameter Min. Typ. Max. Unit 

Vee Supply Voltage 4.75 5.0 5.25 V 

PIN NAMES GND Supply Voltage 0 0 0.0 V 

VIH Input High Votage 2.2 - 6.0 V 
Ao-A14 Address Injluts VIL Input low Voltage -0.5(1) - 0.8 V 
1100-1/035 Data InpuVOutput NOTE: 2835tbl05 

CS Chip SelecVCount Enable 1. VIL = -iov for pulse width less than 5ns. 

WEO-3 Byte Write Enables 

OE Output Enable 

ADS Address Status 

ClK System Clock 

PDO-2 Program Identification 

GND Ground 

Vcc Power 

2835 tblOl 

7.38 2 



IDT7MP6086 
128K BYTE CMOS SECONDARY CACHE MODULE FOR THE INTEL /486 COMMERCIAL TEMPERATURE RANGE 

TRUTH TABLE 
CLK Previous ADS 

i 
i 
i 
i 
i 
i 
i 
-
-
i 
i 
-

NOTE: 
H = HIGH 
L =LOW 
X = Don't Care 

= Unrelated 

H 

X 
L 

X 
L 

X 
L 

-
-
X 
L 

-

Hi-Z = High Impedance 

ADS Address 

L Valid Input 

H -
X -
H -
X -
H -
X -
- -
- -
H -
X -
- -

WE CS OE 1/0 
X X - -
- - - -
- - - -
- L - -
- L - -
- H - -
- H - -
- - H Hi-Z 

H - L DATAoUT 

L L H DATAIN 

L L H DATAIN 

L L L -

DC ELECTRICAL CHARACTERISTICS (VCC = 5.0V ± 5%,TA = O°C TO + 70°C) 

Symbol Parameter Test Condition Min. 

Ilul Input Leakage Current Vee = 5.5V, VIN = OV to Vee 

(Address & Contol) -
Ilul Input Leakage Current Vee = 5.5V, VIN = OV to Vee 

(Data) -
IILol Output Leakage Current CS = VIH, VOUT = OV to Vee, Vee = Max. -
VOL Output Low Voltage IOL = BmA, Vee = Min. -
VOH Output High Voltage IOH = -4mA, Vee = Min. 2.4 

DC ELECTRICAL CHARACTERISTICS (Vee = 5.0V ± 5%, TA = O°C to +70°C) 

Symbol Parameter Test Condition 50MHz(1) 40MHz 

lee1 Operating Power CS= VIL 
Supply Current Outputs Open 

Vee = Max., f = 0(2) - 520 

lee2 Dynamic Operating CS= VIL 
Current Outputs Open 

Vee = Max., f = fMAX(2) 1150 960 

NOTES: 
1. Preliminary specification only. 

Function 

Preset Address Counter 

Ignore External Address Pins 

Ignore External Address Pins 

Sequence Address Counter 

Sequence Address Counter 

Suspend Address Sequencing 

Suspend Address Sequencing 

Outputs Disabled 

Read 

Write 

Write 

Not Allowed 

2835 tbl 06 

Max. Unit 

40 flA 

10 flA 
10 flA 
0.4 V 

- V 

2835tbl07 

33MHz 25MHz Unit 

520 520 mA 

BBO BOO mA 

2835 tbl 08 

2. At f = fMAX, address and data inputs are cycling at the maximum frequency of read cycles of 1/tRC. f = 0 means no input lines change. 

7.38 3 
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IDT7MP6086 
128K BYTE CMOS SECONDARY CACHE MODULE FOR THE INTEL 1486 

AC TEST CONDITIONS 
Input Pulse Levels 

Input Rise/Fall Times 

Input Timing Reference Levels 

Output Reference Levels 

Output Load 

+5V 

GNDto 3.0V 

5ns 

1.5V 

1.5V 

See Figures 1 & 2 

2835tbl09 

480n 

DATAoUT-_-'" 

255n 50pF* 

2835 drw 03 

Figure 1. Output Load 

·including scope and jig 

COMMERCIAL TEMPERATURE RANGE 

+5V 

480n 

DATAoUT-_-'" 

255n 

Figure 1. Output Load 
(for tOHz, tCHl, tOll and tCll) 

2835 drw 04 

AC ELECTRICAL CHARACTERISTICS (Vcc = 5.0V ± 5%, TA = 0° to +70°C) 

7MP6086SxxM 

50 MHz(l) 40 MHz 33 MHz 25 MHz 

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

tCYC Clock Cycle Time 20 - 25 - 30 - 40 - ns 

tCH Clock Pulse High 8 - 10 - 11 - 14 - ns 

tCL Clock Pulse Low 8 - 10 - 11 - 14 - ns 

t51 Set-up Time (ADS, WE, CS) 4 - 4 - 4 - 5 - ns 

t52 Set-up Time (Address, Input Data) 5 - 5 - 5 - 6 - ns 

tH1 Hold Time (cSl.- Input Data) 1 - 1 - 1 - 1 - ns 

tH2 Hold Time (Cst, WE, Address) 2 - 2 - 2 - 2 - ns 

tAD5H Hold Time (ADS) 3 - 3 - 3 - 3 - ns 

tCD Clock to Data Valid - 14 - 19 - 24 - 34 ns 

toc Data Valid After Clock 3 - 4 - 4 - 5 - ns 

tOE Output Enable to Output Valid - 7 - 8· - 9 - 10 ns 

tOLZ Output Enable to Output in Lo-Z(2,3) 2 - 2 - 2 - 2 - ns 

tOHZ Output Disable to Output in Hi-Z(2,3) - 7 - 8 - 9 - 10 ns 

NOTES: 2835tbl10 

1. Preliminary specifications only. 
2. Transition is measured ±200mV from low or high impedance voltage with load (Figure 2). 
3. This parameter is guaranteed, but not tested. 

7.38 4 



IDT7MP6086 
128K BYTE CMOS SECONDARY CACHE MODULE FOR THE INTEL 1486 COMMERCIAL TEMPERATURE RANGE 

TIMING WAVEFORM OF BURST READ CYCLE 

ClK 

ADDRESS 

DATA --------~.lS2~IfL~~~~" 
2835 drw 05 

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 ts and tHo 
3. A-Data from input address. B-Data from input address except Ao is now Ao. CoData from input address except Al is now AI. D-Data from input 

address except Ao and Al are now Ao and Al. 

TIMING WAVEFORM OF WRITE CYCLE 

ClK ~ CH- tCL_~~~~~ 

ADDRESS 

CS (2) 

DATAIN 

DE 

DATAoUT 

NOTES: 

ts - tHt!:.. 
~ A 

-=:1t~rtH~ 
x. x. 

)t' 
tOHzllJ L 

"I 
'I 

\. 

-~ ~-
J'-.......:...- f.---I 

- r----

~ 

"K. 
tOLZ~ 

HIGH-Z v 

1. OE Must be taken inactive at least as long as tOHZ + ts 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. 

7.38 

, 

2835 drw 06 
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IDTIMP6086 
128K BYTE CMOS SECONDARY CACHE MODULE FOR THE INTEL 1486 COMMERCIAL TEMPERATURE RANGE 

TIMING WAVEFORM OF BURST WRITE CYCLE 

tOHZ'" >to "I HIGH·Z 
) DATAoUT 

NOTES: 
1. DE Must be taken inactive at least as long as tOHZ + ts 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. 

2835 drw07 

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. 

PACKAGE DIMENSIONS 

~4'----------------------4.260-------------------~~ 

I 
4.240 I 

14----4 --3.974 ---..~ 
3.994 

g!l c=J~CJ CJ~CJ 
0.2:5 J , 
0.255 

PIN 1 

0.250 TYP. 

FRONT VIEW 
0.050 
TYP. 

"."' .. ,,'"'''''''''''''''''''''' " '"' .... '''''' .. ''''''''''' .... ''' 
BACK VIEW 

, 
PIN 1 

7.38 

0.390 

0.250 
MAX 

I 0.410 0.045 
- 0.055 

SIDE VIEW 

2835 drw 08 
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t;)® IDT79R4000 FLEXI-CACHETM PRELIMINARY 

DEVELOPMENT TOOL IDT7MP6048 
IDT7MP6068 

Integrated Device Technology, Inc. 

FEATURES: 
• Hardware Development Tool for implementing various con­

figurations of the secondary cache requirement for the 
IDT79R4000 CPU 

• Configurable in various cache sizes, number of words per 
line size, and split vs. unified cache operation 

• Move from prototype/development to production with no re­
design by using pin compatible "production grade" 
IDT79R4000 secondary cache modules 

• Development module operating frequencies to support zero 
wait-state 50MHz IDT79R4000 operation 

• Four identical 80 lead gold-plated SIMMs (Single In-Line 
Memory Modules) support each IDT79R4000 CPU 

• Surface mounted plastic components on a multilayer epoxy 
laminate (FR-4) substrate 

• Multiple ground pins and decoupling capacitors for maxi­
mum noise immunity 

• TTL compatible I/Os 
• Single 5V (±10%) power supply 

DESCRIPTION: 
The IDT7MP6048/7MP6068 is a Hardware Development 

Tool used for implementing various configurations of the 
secondary cache requirement for the IDT79R4000 CPU. By 

FUNCTIONAL BLOCK DIAGRAM(1) 

A1-17 

OE 
TCS 
DCS 

NOTE: 

P1-P6 
17/ .. 
7 ----

~---
74FBT2827 

x2 

I-

Ao 
WE 

1 

4:- A1-17 - OE 
a CS .. 
~ Ao 

WE 

changing jumpers on the modules, the designer can easily 
change certain characteristics (cache size, number of words 
per line, and split vs. unified operation) of the secondary cache 
in the lab. By running benchmarks on the actual system using 
these various cache configurations, the secondary cache 
which best optimizes system performance can be deter­
mined. This development tool gives you cache performance 
benchmarks which are superior to benchmarks derived via 
simulation. 

Move from development to production without changing 
the secondary cache footprint by choosing pin compatible 
"production grade" IDT79R4000 secondary cache modules. 
T~ese high performance, high density IDT modules are opti­
mized to meet the customers' exact cache requirements 
required for volume production of the system (please consult 
the factory for more details). 

The IDT7MP6048 is a 1 megabyte secondary cache mod­
ule block (four identical modules builds a complete cache to 
support each IDT79R4000 CPU) constructed on a mUltilayer, 
epoxy laminate substrate (FR-4) using 11 64K x 4static RAMs 
and FBT logic drivers while the IDT7MP6068 is a 4 megabyte 
secondary cache module block using 11 256Kx 4 static RAMs 
and FBT logic drivers. Extremely high speeds can be achieved 
using high performance BiCEMOSTM IDT61 B298 or 

(continued on page 2) 

P8, P9 

A1-17 
64K x36 OE 64K x 8 

or - CS 
or 

256K x 36 256K x 8 
DATA ~ Ao TAG 

WE .. ~~ 

36y 
8 v 
"" 

.J1 ~ 
1/00-35 TO-7 

2841 drw 01 

1. ~he Da~a and Tag sizes shown on t~e block diagram are only for the case when the jumpers are in the default positions for the respective modules. These 
sizes Will change according to the Jumper connections (see Jumper Connections on page 2). 

BiCEMOS, CEMOS and FLEXI-CACHE are trademarks of Integrated Device Technology Inc. 

COMMERCIAL TEMPERATURE RANGE APRIL 1992 
©1992 Integrated Device Technology, Inc. DSC-7093/-
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IDTIMP6048, 7MP6068 (DEVELOPMENT KIT) 
IDTI9R4000 SECONDARY CACHE MODULES COMMERCIAL TEMPERATURE RANGE 

DESCRIPTION (continued from page 1) 

IOT71 B028 static RAMs and IDT74FBT2827 drivers. The 
FBT drivers have BiCEMOSTM II0s and internal 25Q series 
output resistors resulting in the fastest propagation times with 
minimal overshoots and ringing. Multiple GND pins and on-

board decoupling capacitors provide maximum noise immu­
nity for this performance critical part of the system. All inputs 
and outputs of the modules are TTL-compatible and operate 
from a single 5V supply. Fully asynchronous circuitry is used, 
requiring no clocks or refresh for operation of the module. 

CACHE CONFIGURATIONS(1) 

Memory Words per 
Size line 

4MB (7MP6068 default) 4 (default) 

2MB 8 

1 MB (7MP6048 default) 16 

512KB 32 

256KB 

128KB 

Cache 
Operation 

unified cache (default) 

split cache 

NOTE: 2841 tbl01 

1. Please refer to the Jumper Connections for instructions on how to implementthe Cache 
Configurations shown above. 

JUMPER CONNECTIONS: 
Cache depth and Split vs. Unified Operation are controlled by Jumpers P1-P6 as follows: 

~ 0 ~ 0 0 ~ !ii-IIil 0 D J 0 ~ 
P3 0 P6 P3 0 P6 P3 P6 

0 J 0 iiii-fil 0 0 1 0 !ii-IIil 0 D 1 0 IiiI-fit 
P2 P5 0 P2 P5 0 P2 P5 0 

0 J iiii-fil 0 0 ~ !ii-IIil 0 D J ~ 
P1 P4 0 P1 P4 0 P1 P4 0 

1 MEG UNIFIED 1 MEG SPLIT 512K UNIFIED 
(7MP6048 DEFAULT) 

0 I 0 !ii-IIil 0 0 I 0 !ii-IIil 0 D J 0 ~ 
P3 P6 P3 P6 P3 P6 

0 
~ 

0 Uii-IIiii) 0 0 1 0 0 ~ D 
~ 

0 ~1 P2 P5 0 P2 P5 0 P2 

0 I 0 I 0 0 
~ 

0 I 0 
D I D J P1 P4 P1 P4 P1 P4 

256K UNIFIED 256K SPLIT 128K UNIFIED 

Cache line size is controlled by Jumpers P7-P9 as follows: 
~ [-....ri) [ioooIIIi) 
pg 0 P9 0 P9 0 
~ [ii.oooIO D J P8 0 P8 0 P8 
~ 

~I 
D 
~ P7 0 P7 

4 WORDS/LINE 8 WORDS/LINE 16 WORDS/LINE 
(DEFAULT) 

7.39 

0 D l 0 ~ 0 
P3 P6 

0 D 1 0 ~ 0 
P2 P5 0 

0 D c1 0 (iIIooooIIi) 

P1 P4 0 

512K SPLIT 

0 

0 128K SPLIT 
NOT SUPPORTED 

0 BY R4000 

D t P9 
D t P8 
D t P7 

32 WORDS/LINE 
2841 drw 02 
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IDT7MP6048, 7MP6068 (DEVELOPMENT KIT) 
IDT79R4000 SECONDARY CACHE MODULES 

PIN CONFIGURATION(1) 

NOTE: 

Vee 
1/01 
1/03 
1105 
GND 
1/08 
1/010 
1/012 
1/014 
1/015 
1/017 
1/019 
1/021 
GND 
1/023 
1/025 
1/027 
1/029 
1/030 
1/032 

1/034 
GND 
Ao 
A2 

A4 

A6 

Vee 
OE 
A8 
Ala 
GND 
A13 

A15 
A17 
To 
Tl 
T3 
T5 
T7 
GND 

2 
4 
6 
8 
10 
12 
14 
16 
18 
20 
22 
24 
26 
28 
30 
32 
34 
36 
38 
40 

42 
44 
46 
48 
50 
52 
54 
56 
58 
60 
62 
64 
66 
68 
70 
72 
74 
76 
78 
80 

SIMM 
TOP VIEW 

1 
3 
5 
7 
9 
11 
13 
15 
17 
19 
21 
23 
25 
27 
29 
31 
33 
35 
37 
39 

41 
43 
45 
47 
49 
51 
53 
55 
57 
59 
61 
63 
65 
67 
69 
71 
73 
75 
77 
79 

GND 
1/00 
1102 
1104 
1/06 
1/07 
1/09 
1/011 
1/013 
GND 
1/016 
1/018 
1/020 
1/022 
Vee 
1/024 
1/026 
1/028 
GND 
1/031 

1/033 
1/035 
WE 
Al 
A3 

A5 
GND 
DCS 
A7 
A9 
An 
A12 

A14 

A16 

TCS 
GND 
T2 
T4 
T6 
Vee 

2841 drw 03 

1. For proper operation of the module, please refer to the Jumper Connec­
tions for proper connections of the module pins. . 

RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 

Ambient 
Grade Temperature GND Vee 

Commercial O°C to +70°C OV 5V± 10% 

2841 tbl 02 

COMMERCIAL TEMPERATURE RANGE 

PIN NAMES 

1/00-35 Data Inputs/Outputs 

TO-7 Tag Inputs/Outputs 

AO-17 Address Inputs 

DCS Data Chip Select 

TCS Tag Chip Select 

WE Write Enable 

OE Output Enable 

Vee Power Supply 

GND Ground 

2841 tbl03 

CAPACITANCE 
Symbol Parameter(l) Conditions Max. Unit 

CIN(D) Input Capacitance (Data) VIN = OV 10 

CIN(A) Input C~acitanc_e_ VIN = OV 10 
(A1-15, OE, TCS, DCS) 

CIN(S) Input Capacitance VIN = OV 100 
(Ao, WE) 

COUT Output Capacitance VOUT= OV 10 

NOTE: 
1. This parameter is guaranteed by design, but not tested. 

RECOMMENDED DC OPERATING 
CONDITIONS 
Symbol Parameter Min. Typ. Max. 

Vee Supply Voltage 4.5 5 5.5 

GND Supply Voltage 0 0 0 

VIH Input High Voltage 2.2 - 6 

VIL Input Low Voltage -0.5(1) - 0.8 

NOTE: 
1. VIL = -l.SV for pulse width less than 10ns. 

ABSOLUTE MAXIMUM RATINGS 
Symbol Ratlng(1) Value 

VTERM Terminal Voltage with Respect -0.5 to +7.0 
toGND 

TA Operating Temperature o to +70 

TSIAS Temperature Under Bias -10 to +85 

TSTG Storage Temperature -55 to +125 

lOUT DC Output Current 50 

pF 

pF 

pF 

pF 

2841 tbl04 

Unit 

V 

V 

V 

V ",,.,,, II 
Unit 

V 

°C 

°C 

°C 

rnA 

NOTE: 2841 tbl 06 

1. Stresses greater than those listed under ABSOLUTE MAXIMU M RA T­
INGS may cause permanent damage to the device. This is a stress rating 
only and functional operation of the device atthese or any other conditions 
above those indicated in the operational sections of this specification is 
not implied. Exposure to absolute maximum rating conditions for ex­
tended periods may affect reliability. 

7.39 3 



IDT7MP6048, 7MP6068 (DEVELOPMENT KIT) 
IDT79R4000 SECONDARY CACHE MODULES 

DC ELECTRICAL CHARACTERISTICS 
(Vee = SV + 10%, TA.,. O°C to +70°C) -

COMMERCIAL TEMPERATURE RANGE 

Symbol Parameter Test Conditions Min. Max. Unit 

IIlI11 Input Leakage (except Ao. WE) Vcc = Max., VIN = GND to Vcc - 10 J.lA 
IIlI21 Input Leakage (Ao, WE) Vcc = Max., VIN = GND to Vcc - 110 J.lA 
IiLol Output Leakage Vcc = Max., CS = VIH, VOUT = GND to Vcc - 10 J.lA 
Icc Operating Current CS = VIL; Vcc = Max., Outputs Open - 2200 mA 

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

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

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 - 4 

2841 tbl 08 

+5V 

4800 

DATAoUT--+--.... 

2550 30pF* 

2841 drw04 

Figure 1. Output Load 

2.4 

-

+5V 

4800 

DATAoUT-........ - .. 

2550 

Figure 2. Output Load 
(for tOLZ and tOHZ) 

- V 

0.4 V 

2841 tbl07 

2841 drw 05 

* Including scope and jig. 

DATAOUTJt~ ___________ ~~ 

Zo = son =!- lson 

1.SV 

2841 drw 06 

Figure 3. Alternate Output Load 

7.39 

ATAA 
(Typical, ns) 5 

4 

20 40 60 80 100 120 140 160 180 200 

CAPACITANCE (pF) 

Figure 4. Alternate Lumped Capacitive Load, 
Typical Derating 

2841 drw 07 
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IDT7MP6048, 7MP6068 (DEVELOPMENT KIT) 
1DT79R4000 SECONDARY CACHE MODULES 

AC ELECTRICAL CHARACTERISTICS 
Vee = 5V ± 10%, TA = O°C to +70°C) 

-12 

Symbol Parameter Min. Max. 

READ CYCLE 

tAA Address Access Time - 12 

tAOA Ao Access Time - 10 

tOE Output Enable to Output Valid - 12 
tOHZ(1) Output Disable to Output in High Z - 10 
tOLZ(1) Output Enable to Output in Low Z 2 -
WRITr: CYCLE 

tAW Address Valid to End of Write 12 -
tAOW Ao Valid to End of Write 10 -
twp Write Pulse Width 7 -

tow Data Valid to End of Write 7 -
tOH Data Hold Time 0 -

NOTE: 
1. This parameter is guaranteed by design but not tested. 

TIMING WAVEFORM OF READ CYCLE(1) 

ADDR 

DATAoUT 

NOTE: 
1. This parameter is guaranteed by design, but not tested. 

TIMING WAVEFORM OF WRITE CYCLE 

ADDR ) / '\. 
.. 

DATAIN 

COMMERCIAL TEMPERATURE RANGE 

7MPS048/S0S8SxxM 

-15 -17 -20 -25 -30 

Min. M&x. Min. Max. Min. Max. Min. Max. Min. Max Unit 

- 15 - 17 - 20 - 25 - 30 ns 

- 12 - 14 - 16 - 21 - 26 ns 

- 15 - 17 - 20 - 25 - 30 ns 

- 12 - 13 - 15 - 17 - 20 ns 

2 - 2 - 2 - 2 - 2 - ns 

15 - 17 - 20 - 25 - 30 - ns 

12 - 14 - 16 - 21 - 26 - ns 

10 - 12 - 15 - 20 - 25 - ns 

10 - 12 - 15 - 20 - 25 - ns 

0 - 0 - 0 - 0 - 0 - ns 

2841 tbl 08 

ADDR VALID 

tAA --------I~ 

2841 drw 08 

II 
ADDR VALID 

tAW 

t twp 

/ 
V 

tow tOH 

V DATA VALID ) I--
['-. 

2841 drw 09 
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IDT7MP6048, 7MP6068 (DEVELOPMENT KIT) 
IDT79R4000 SECONDARY CACHE MODULES 

PACKAGE DIMENSIONS 

0.240 PIN 1 
Q.2s"O 

4.640 
'4.660 

EXPLODED VIEW OF 
JUMPER AREA 

P3 '""! 0 

P2 a-O 0 
o 

P1 ~ 

P6 ..... 0 P9 "-: 

P5 -:0 . P8 "-: 

P4 "-: 0 P7 a-: 

j4-0.250 
TYP. 

0.050 
TYP. FRONT VIEW 

DgcoocogcD~ IDlD~D~D§D oc ooe ooe 

o ~eo~e ~e 0 
000 

BACK VIEW 
PIN 1 

7.39 

COMMERCIAL TEMPERATURE RANGE 

0.350 
MAX. 

~ 
--I '---- 0.045 
~r- 0.055 

SIDE VIEW 

2841 drw 10 
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~® THE SUBSYSTEMS "FLEXI-PAKTM" GENERAL 
CMOS MODULE FAMILY INFORMATION 

Integrated Device Technology, Inc. SRAM, EPROM, & EEPROM MODULES 

FEATURES: 
• High-density modules using high-speed CMOS SRAM, 

EPROM, and EEPROM components. 
• Inter-changeable modules with equivalent footprints 
• Fast access times: 

SRAM: 20ns (max.) - military 
15ns (max.) - commercial 

EEPROM: 95ns (max.) - military 
75ns (max.) - commercial 

EPROM: 95ns (max.) - military 
40ns (max.) - commercial 

• Low power CMOS operation 
• Surface mounted LCC components on a co-fired ceramic 

substrate 
• Offered in a 66-pin, ceramic HIP (Hex In-line Package) 

occupying as small as1 sq. inch of board space 
• Single 5V (± 10%) power supply 
• Multiple ground pins for maximum noise immunity 
• Inputs and outputs directly TIL-compatible 

ORGANIZATIONS 

SRAM: IDT7M4003 -128K x 8, 64K x 16, 32K x 32 
IDT7M4013 - 512K x 8, 256K x 16, 128K x 32 

DESCRIPTION: 
The Flexi-Pak family of modules are high-speed, high­

density CMOS memory modules constructed on a multilayer 
co-fired ceramic substrate using either SRAM, EPROM, or 
EEPROM components in lead less chip carriers. 

This family of IDT modules supports applications requiring 
stand alone static or programmable memory or those applica­
tions needing a combination of both. All module configurations 
in this family have equivalent footprints, allowing "plug-in 
compatibility" with each other (Le. interchangeable), ideal for 
a wide range of prototype and debugging applications. 

The Flexi-Pak family utilizes the fastest commercial grade 
and MIL-STD-883 Class S military grade components, giving 
you the highest performance available anywhere. CMOS 
technology offers a low-cost, low-power alternative to bipolar 
and fast NMOS memories. 

All versions of the Flexi-Pak Module Family are offered in 
a 66-pin, ceramic HIP (Hex In-line Package). This HIP pack­
age is similar to a PGA and allows the designer to fit into 1 sq. 
inch of board space. 

AIiIDT military modules are assembled with semiconductor 
components compliant with the latest revision of MIL-STD-
883 Class S, making them ideally suited to applications 
demanding the highest level of performance and reliability. 

EEPROM: IDT7M7004 - 128K x 8, 64K x 16, 32K x 32 
IDT7M7014*- 512K x 8, 256K x 16, 128K x 32 

SRAM / EEPROM: IDT7M7005 - 64K x 8/ 64K x 8 SRAM / EPROM: IDT7M7012 - 64K x 8/ 64K x 8 

64Kx8/32Kx 16 II 
32K x 16/ 64K x 8 

64K x 8 / 32K x 16 
32K x 16 / 64K x 8 
32K x 16 / 32K x 16 

IDT7M7025* -64K x 8/ 256K x 8 
64K x 8 / 128K x ~16 
32K x 16/ 256K x 8 
32K x 16 / 128K x 16 

IDT7M7035* -256K x 8/ 256K x 8 
256K x 8/ 128K x 16 
128K x 16 / 256K x 8 
128K x 16/ 128K x 16 

IDT7M7045* -256K x 8 / 64K x 8 
256K x 8 / 32K x 16 
128K x 16/ 64K x 8 
128K x 16/ 32K x 16 

32K x 16/ 32K x 16 
IDT7M7002 - 64K x 8/ 256K x 8 

64K x 8 / 128K x 16 
32K x 16/ 256K x 8 
32K x 16/ 128K x 16 

IDT7M7022* -256K x 8 / 256K x 8 
256K x 8 / 128K x 16 
128K x 16 / 256K x 8 
128K x 16/ 128K x 16 

IDT7M7032* -256K x 8/ 64K x 8 
256K x 8 / 32K x 16 
128K x 16 / 64K x 8 
128K x 16 / 32K x 16 

·Please consult the factory for availability of these versions. 

Flexi-Pak is a trademark of Integrated Device Technology, Inc. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES APRIL 1992 
<ot992 Integrated Device Technology, Inc. eSC-7092J2 
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(~J 
SUBSYSTEMS "FLEXI-PAKTM" FAMILY IDT7M7004 

32K X 32 
CMOS EEPROM MODULE 

Integrated Device Technology, Inc. 

FEATURES: 
• High-density 1 megabit CMOS EEPROM module 
• Member of the Subsystems "Flexi-Pak" Family of 

interchangeable modules with equivalent pin-outs 
• Footprint compatible module upgrades to the next higher 

density with relative ease (IDT7M7014) 
• Fast access time: 

- 75ns (max.) 7M7004 commercial 
- 95ns (max.) 7M7004 military 

• Surface mounted LCC components on a co-fired ceramic 
substrate 

• Offered in a 66-pin HIP (Hex In-line Package), occupying 
only 1 sq. inch of board space 

• Single 5V (±10%) power supply 
• Multiple GND pins and decoupling capacitors for maximum 

noise immunity 
• Inputs and outputs directly TTL-compatible 
• Please consult the factory regarding the maximum number 

of Erase/Write Cycles per Byte 

FUNCTIONAL BLOCK DIAGRAM 

1/00-1/07 1/08-1/015 1/016 -1/023 11024 -1/031 

Ao-A16 

OE 

PIN CONFIGURATIONS (1) 

1/08 WE1 1/015 
1/09 eS1 1/014 

1/010 GND 1/013 
A13 1/011 1/012 
A14 A10 OE 
A15 A11 GND 
A16 A12 WE 0 

GND Vee 1/07 
1100 eSo 1/06 
1/01 GND 1/05 
1/02 1/03 1/04 

2825 drw 01 

.1 • 12 .23 

.2 • 13 .24 

.3 .14 .25 

.4 • 15 026 
05 016 .27 
.6 • 17 .28 
.7 818 .29 
.8 • 19 .30 
.9 • 20 .31 
.10.21 .32 
.11 .22 .33 

DESCRIPTION: 
The IDT7M7004 is a high-speed, high-density 1 megabit 

CMOS EEPROM module constructed on a multi-layer, co­
fired ceramic substrate using 4 32K x 8 EEPROM components 
in leadlesss chip carriers. 

This module is part of the lOT Subsystems "Flexi-Pak" 
Family. This family of SRAM/EEPROM/EPROM memory 
modules support applications requiring stand alone static or 
programmable memory or those applications needing a 
combination of both. All of these module configurations have 
equivalent pin-outs, making these "plug-in compatible" (i.e. 
inter-changeable), suitable for a wide range of applications. 

The IDT7M7004 is available with access times as fast as 
75ns over the commercial temperature range and 95ns over 
the military temperature range. 

This family of lOT modules are offered in a 66-pin, ceramic 
HIP (Hex In-line Package). This HIP package is similar to a 
PGA and fits 1 megabit of 32-bit wide memory into 1 square 
inch of board space. 

All military lOT modules are assembled with semiconductor 
components compliant with the latest revision of MIL-STD-
883 Class B, making them ideally suited to applications 
demanding the highest level of performance and reliability. 

PIN NAMES 
Name Description 

1/0 0-31 Data Inputs/Outputs 

A 0-16 Address Inputs 

WE 0-3 Write Enables 

eSO-3 Chip Selects 

OE Output Enable 

vee Power Supply 

GND Ground 
2825tbiOl 

34.45.56 • 1/024 Vee 1/031 
35.46.57 • 1/025 eS3 1/030 
36.47.580 1/026 WE3 1/029 
37.48.59 • A6 1/027 1/028 
38.49.60. A7 A3 AD 
39.50.61 • GND A4 A1 
40. 51. 62. A8 A5 A2 
41.52.63 • A9 WE2 1/023 
42.53.64 • 1/016 eS2 1/022 
43.54.65. 1/017 GND 1/021 
44.55.66. 1/018 1/019 1/020 

NOTE: HIP - TOP VIEW 2825drw02 

1. For the IDT7M7014 (128K x 32 version), pins 6 & 7 become A 15 & A 16 respectively. For the IDT7M7004 version, pins 6 & 7 are no connects .. 

Flexi·Pak is a trademark of Integrated Device Technology, Inc. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES APRIL 1992 
©1992 Integrated Device Technology, Inc. DSC·7078i2 
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IDT7M7004 (32K x 32) 
CMOS EEPROM MODULE MILlTMlY AND COMMERCIAL TEMPERATURE RANGES 

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 
to Ground 

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

TSIAS Temperature -10 to +85 -65 to + 135 °C 
Under Bias 

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

lOUT DC Output Current 50 50 mA 

2825 tbl 02 
NOTE: 
1. StressesgreaterthanthoselistedunderABSOLUTEMAXIMUMRATINGS 

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. 

TRUTH TABLE (1) 

Mode CS OE WE Output Power 

Standby H X X High Z Standby 

Read L L H DOUT Active 

RECOMMENDED DC OPERATING 
CONDITIONS 

Symbol Parameter Min. Typ. 

Vee Supply Voltage 4.5 5.0 

GND Ground 0 0 

VIH Input High Voltage 2.2 -
Vil. Input Low Voltage -0.5(1) -

NOTE: 
1. VIL (min.) = -3.0V for pulse width less than 20ns. 

CAPACITANCE (TA = +25°C, f = 1.0MHz) 

Symbol Parameter(l) Conditions 

CIN(l) Input Capacitance V:N = OV 
(Data, CS, WE) 

CIN(2) Input Capacitance VIN = OV 
(Address, OE) 

COUT Output Capacitance VOUT=OV 

NOTE: 
1. This parameter is guaranteed by design but not tested. 

Max. Unit 

5.5 V 

0 V 

6.0 V 

0.8 V 

2825 tbl 04 

Max. Unit 

12 pF 

50 pF 

15 pF 
2825 tbl 05 

Write L H 

Read L H 

L DIN 

H High Z 

Active 

Active 
RECOMMENDED OPERATING 
TEMPERATURE AND VOLTAGE SUPPLY 

2825 tbl 03 
NOTE: 
1. For the proper operation of the module, OE must be High for all Write 

Cycles. 

DC ELECTRICAL CHARACTERISTICS 
(Vcc = 5V ± 10%, TA =-55°C to + 125°C or O°C to + 70°C) 

Symbol Parameter Test Conditions 

Grade 

Commercial 

Military 

Ilul Input Leakage Current Vee = Max., VIN = GND to Vee 
(Address, OE) 

Ilul Input Leakage Vee = Max., VIN = GND to Vee 
(Data, WE, CS) 

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

VOL Output Low Voltage Vee = Min., IOL = 6mA 

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

lec Dynamic Operating Current f = 5 MHz, lOUT = 0 mA 
Vcc = Max. 

Iss Standby Supply Current CS c2VtoVcc+ 1V 
(TTL) 

7.41 

Ambient Temperature GND Vce 

O°C to +70°C OV 5.0V ± 100/. 

-55°C to + 125°C OV 5.0V ± 10°,,{ 

2820 tbl 06 

Min. Max. Unit 

- 40 jlA 

- 10 jlA 

- 10 jlA 

- 0.45 V 

2.4 - V 

- 320 mA 

- 12 mA 

2825 tbl 07 
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IOTIM7004 (32K x 32) 
CMOS EEPROM MODULE 

AC TEST CONDITIONS 
In Pulse Levels 
Input Rise/Fall Times 

GND to 3.0V 
10ns 
1.5V 
1.5V 

Input Timing Reference Levels 
Output Reference Levels 
Output Load See Figures 1 and 2 

2825 tbl 08 

AC ELECTRICAL CHARACTERISTICS 
(Vee = 5V ± 10%, TA = -55°C to + 125°C or O°C to + 70°C) 

-75 
Symbol Parameters Min. Max. 

READ CYCLE 

tRC Read Cycle Time 75 -
tAA Address Access Time - 75 

tACS Chip Select Access Time - 75 

tOE Output Enable to Output Valid - 40 

tCHZ (1) Chip Select to Output in High Z 0 40 

tOH Output Hold from Address Change 0 -
WRITE CYCLE 

twc Write Cycle Time 0.4 10 

tAH Address Hold Time 50 -
tAS Address Setup Time 2 -
twp Write Pulse Width 105 -
tcs CS Set-up Time 0 -
tCH CSHold Time 0 -
tDS Data Set-up Time 55 -
tDH Data Hold Time 0 -

PAGE MODE WRITE CYCLE 

twc Write Cycle Time 0.4 10 

tAH Address Hold Time 50 -

tAS Address Setup Time 2 -
tDS Data Set-up Time 55 -

tDH Data Hold Time 0 -
twp Write Pulse Width 105 -
tBlC Byte Load Cycle Time 0.2 200 

tWPH Write Pulse Width High 55 -
DATA POLLING CYCLE 

tDH (1) Data Hold Time 0 -
tOEH(1) Output Enable Hold Time 0 -
tOE (1) Output Enable to Output Delay - 100 

tWR(1) Write Recovery Time 2 -

NOTE: 
1. This parameter is guaranteed by design but not tested. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

+5V +5V 

480.0. 480.0. 

DATAoUT -<~-... 

255.0. 

DATAoUT ---<~-.... 

30pF * 255.0. 5pF * 

Min. 

95 

-
-
-

0 

0 

0.4 

50 

2 

105 

0 

0 

55 

0 

0.4 

50 

2 

55 

0 

105 

0.2 

55 

0 

0 

-
2 

2825 drw 03 

Figure 1. Output Load 
2825 drw 04 

Figure 2. Output Load 
(fortcHz) 

* Including scope and jig 

7M7004SxxC!7M7004SxxCB 

-95 -125 -150 -200 
Max. Min. Max. Min. Max. Min. Max. Unit 

- 125 - 150 - 200 - ns 

95 - 125 - 150 - 200 ns 

95 - 125 - 150 - 200 ns 

50 - 55 - 70 - 80 ns 

50 0 55 0 55 0 60 ns 

- 0 - 0 - 0 - ns 

10 0.4 10 0.4 10 0.4 10 ms 

- 50 - 50 - 50 - ns 

- 2 - 2 - 2 - ns 

- 105 - 105 - 105 - ns 

- 0 - 0 - 0 - ns 

- 0 - 0 - 0 - ns 

- 55 - 55 - 55 - ns 

- 0 - 0 - 0 - ns 

10 0.4 10 0.4 10 0.4 10 ms 

- 50 - 50 - 50 - ns 

- 2 - 2 - 2 - ns 

- 55 - 55 - 55 - ns 

- 0 - 0 - 0 - ns 

- 105 - 105 - 105 - ns 

200 0.2 200 0.2 200 0.2 200 Jls 

- 55 - 55 - 55 - ns 

- 0 - 0 - 0 - ms 

- 0 - 0 - 0 - ns 

100 - 100 - 100 - 100 ns 

- 2 - 2 - 2 - ns 

2825tbl09 
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IDT7M7004 (32K x 32) 
CMOS EEPROM MODULE MILITARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF READ CYCLE(1) 

ADDRESS 

~-------------tcs------~ 

OE 
tOE --------~ 

DATAoUT 

2825 drw 05 

NOTE: 
1. This parameter is guaranteed by design but not tested. 

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

twc 

ADDRESS .,;~ .,;~ 

tAH 

I'////-,F- '-'-'-~ "'-'-'-""" " " " 
I 

"""", '"'''''' 7/'////////////////L//// 

r-
tCH H tAS ~ 

3k" ""~~ 71'-

I tw~ 

DATAoUT 

DATAIN 
: ....... ~--tDS .. I .. 

<~ DATA VALID 
tDH=-=-1 

><XXX 

2825 drw 06 

TIMING WAVEFORM OF PAGE MODE WRITE CYCLE (1) 

OE 

CS 

WE 

Ao-s 

DATAIN 

NOTES: 

---------------------------------11------------------11----/ 

tBLC 

II.~/I----

/I X~------- /I ----
____ -'1'...:..::;::.:::.:..:....:..:..:.:::.:::..........., "-______ --1--' "---------' '------ /I ___ ...J. • II ----

I/----~ 11--
"--:::":"';';'::';"';';";;:;';:"'--' 1'-------/1 "--------' .... II ~ 11--

BYTE a BYTE 1 BYTE 2 BYTE3 BYTE 62 BYTE 63 
2825 drw 07 

1. A6 through A 14 must specify the page address during each High to Low transitions of WE (or CS). OE must be High only when WE and CS are both Low. 

7.41 4 
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IDT7M7004 (32K x 32) 
CMOS EEPROM MODULE MILITARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF DATA POLLING CYCLE 

II II--
WE 

CS II 

DE 
II 

r- tOE (1) 

II 

~ 
1/07 

II 
AO-14 An X An ~/I An 

2825 drw 08 

NOTES: 
1. This parameter is guaranteed by design but not tested. 
2. A6 through A14 must specify the page address during each High to Low transitions of WE (or CS). OEmustbe High only when WE and CSare both Low. 

PACKAGE DIMENSIONS 

.. 1.090 
~ MAX. 

i DD 1.090 
AX. D ! 

M 

Pin 1 t TOP VIEW 0.245 
4- 0.100 MAX. 

TYP. 
r-.-.-.-.-.-.-.-.~.-• .L-.--, 

••••••••••• ••••••••••• 

I DOD 0 I 
••••••••••• ••••••••••• ••••••••••• 

BOTTOM VIEW 

7.41 
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~® 
SUBSYSTEMS "FLEXI-PAKTM" FAMILY PRELIMINARY 

32K X 16/32K X 16 IDT7M7005 

CMOS SRAM/EEPROM 
Integrated Device Technology, Inc. MODULE 

FEATURES: 
High-density CMOS module with SRAM and EEPROM 
memory on-board 

• Member of the Subsystems "Flexi-Pak" Family of 
interchangeable modules with equivalent pin-outs 
Footprint compatible module upgrades to the next higher 
density with relative ease 

• Fast access times: 
-15ns (max.) commercial SRAM 
- 20ns (max.) military SRAM 
- 75ns (max.) commercial EEPROM 
- 95ns (max.) military EEPROM 

• Low power CMOS operation 
• Surface mounted LCC components mounted on a co-fired 

ceramic substrate 
• Offered in a 66-pin HIP (Hex In-line Package), occupying 

only 1 sq. inch of board space 
• Single 5V (±10%) power supply 
• Multiple ground pins for maximum noise immunity 
• Inputs and outputs directly TTL-compatible 
• Please consult the factory regarding the number of Erasel 

Write Cycles per Byte Minimum available on the module 

FUNCTIONAL BLOCK DIAGRAM 

1/00-1/07 1/08-1/015 

Ao-A16 
32K x 8 

OE SRAM 

CSo WEo CS1 WE1 

Flexi-Pak is a Trademark 01 Integrated Device Technology, Inc. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 
"'1992 Integrated Device Technology, Inc. 

DESCRIPTION: 
The IOT7M7005 is a high-speed, high-density CMOS 

module with both SRAM & EEPROM memory on-board. It is 
constructed on a multi-layer, co-fired ceramic substrate using 
32K x 8 SRAM or EEPROM components in leadlesss chip 
carriers. 

These modules are part of the lOT Subsystems "Flexi-Pak" 
Family. This family of SRAM/EEPROM/EPROM memory 
modules support applications requiring stand alone static or 
programmmable memory or those applications needing a 
combination of both. All of these module configurations have 
equivalent pin-outs, making them "plug-in compatible" with 
each other, suitable for a wide range of applications. 

The IOT7M7005 is available with SRAM access times as 
fast as 15ns over the commercial temperature range and 20ns 
over the military temperature range and EEPROM access 
times as fast as 75ns over the commercial temperature range 
and 95ns over the military temperature range. 

These modules are offered in a 66-pin, ceramic HIP (Hex 
In-line Package). This HIP package is similar to a PGA and 
fits the SRAM/EEPROM memory into 1 sq. inch of board 
space. 

All military lOT military modules are assembled with 
semiconductor components compliant with the latest revision 
of MIL-STO-883 Class B, making them ideally suited to 
applications demanding the highest level of performance and 
reliability. 

1/016 -1/023 11024 -1/031 

32K x 8 32Kx 8 
EEPROM EEPROM 

CS2 WE2 CS3 WE3 

2826 drw 01 

APRIL 1992 
DSC·7079/2 
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IDT7M7005 (32K x 16/32K x 16) 
CMOS SRAM/EEPROM MODULE MILITARY AND COMMERCIAL TEMPERATURE RANGES 

PIN CONFIGURATIONS(1) 

1/08 WEl 1/015 
1/09 CSl 1/014 

I/O 10 GND I/O 13 
A 13 1/011 I/O 12 
A14 Al0 OE 
A15 AllGND 
A16 A12 WE 0 

GND Vcc I/O 7 
1/00 CSO 1/06 
1/01 GND 1/05 
1/02 1103 I/O 4 

• 1 .12 .23 
.2 .13 .24 
• 3 .14.25 
.4 .15 .26 
.5 • 16 .27 
.6 .17 .28 
.7 .18 .29 
• 8 .19 .30 
• 9 .20 831 
.10.21 .32 
• 11 .22 .33 

34.45.56 • 1/024 
35.46.57. 1/025 
36.47.58 • 1/026 
37.48.59. A6 
38.49.60 • A7 
39.50.61. GND 
40.51.62. A8 
41.52.63 • A9 
42.53.64 • 1/016 
43.54.65. 1/017 
44.55.66 • 1/018 

2826 drw 02 

NOTE: 

HIP 
TOP VIEW 

. For the IDT7M7005 (32K x 16/32K x 16) version, pins 6 and 7 are no connects. 

VCC 11031 
CS3 1/030 
WE3 1/029 
1/027 1/028 
A3 AD 
A4 Al 
A5 A2 
WE2 1/023 
CS2 11022 
GND 1/021 
11019 1/020 

PIN NAMES 
Name Description 

RECOMMENDED OPERATING 
TEMPERATURE AND VOLTAGE SUPPLY 

I/O 0-31 Data Inputs/Outputs Grade Ambient Temperature GND Vee 

A 0-16 Address Inputs Commercial O°C to +70°C OV 5.0V ± 10°;' 

WEO-l RAM Write Enables Military -55°C to + 125°C OV 5.0V ± 10°;' 

WE 2-3 EEPROM Write Enables 2826tbl03 

CSO-l RAM Chip Selects 

CS2-3 EEPROM Chip Selects 

OE Output Enable 

VCC Power Supply 

GND Ground 

2826 tbl 01 

TRUTH TABLE (1) CAPACITANCE (TA = +25°C, f = 1.0MHz) 

Mode CS OE WE Output Power Symbol Parameter(l) Conditions Max. Unit 

Standby H X X HighZ Standby CIN(l) Input Capacitance VIN = OV 12 pF 

Read L L H DOUT Active (Data, CS, WE) 

Write L note 1 L DIN Active CIN(2) Input Capacitance VIN = OV 50 pF 

Read L H H HighZ Active 

2826 tbl 02 

(Address, OE) 

COUT Output Capacitance VOUT = OV 15 pF 
2826 tbl 04 

NOTE: NOTE: 
1. For the SRAMarray OE= X (don'teare); however, for the EEPROM array 1. This parameter is guaranteed by design but not tested. 

OE = H (high). 

7.42 2 



IDTIM7005 (32K x 16/32K x 16) 
CMOS SRAM/EEPROM MODULE 

RECOMMENDED DC OPERATING 
CONDITIONS 

Symbol Parameter Min. Typ. 

Vee Supply Voltage 4.5 5.0 

GND Ground 0 0 

VIH Input High Voltage 2.2 -

VIL Input Low Voltage -0.5(1) -

NOTE: 
1. VIL (min.) = -3.0V for pulse width less than 20ns. 

Max. Unit 

5.5 V 

0 V 

6.0 V 

O.B V 

2826tbl05 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

ABSOLUTE MAXIMUM RATINGS(1) 

Symbol Rating Com'l. Mil. Unit 

VTERM Terminal Voltage -D.5 to +7.0 -D.5 to +7.0 V 
with Respect 
to Ground 

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

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

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

lOUT DC Output Current 50 50 rnA 
2826 tbl 06 

NOTE: 
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 01 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 allect reliability. 

DC ELECTRICAL CHARACTERISTICS 
(VCC = 5V ± 10%, TA = -55°C to + 125°C or O°C to + 70°C) 

Symbol Parameter Test Conditions Min. Max.!l) Max,!2) Unit 

Ilul Input Leakage Current Vee = Max., VIN = GND to Vee - 30 40 flA 
(Address, OE) 

Ilul Input Leakage Current Vee = Max., VIN = GND to Vee - 10 10 flA 
(Data, CS, WE) 

IILol Output Leakage Current Vee = Max. - 10 10 flA 
CS = VIH, VOUT = GND to Vee 

lee Dynamic Operating Current Vee = Max., CS:s; VIL - 560 600 rnA 
f = fMAX, Output Open 

ISB Standby Supply Curent Vee = Max., CS~ VIH - 46 146 rnA 
f=fMAX, Output Open 

ISB1 Full Standby Supply Current CS~ Vee -0.2V - 46 46 rnA 
VIN > Vee -0.2V or < 0.2V 

VOL Output Low Voltage Vee = Min., IOL = BmA (3) - 0.4 0.4 V 

VOH Output High Voltage Vee = Min., IOH = -4mA (3) 2.4 - - V 

VOL Output Low Voltage Vee = Min., IOL = 6mA (4) - 0.45 0.45 V 

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

NOTES: 2826tbl07 

1. For TA = O°C to +70°C versions only. 
2. For TA = -55°C to +125°C versions only. 
3. For liDs (0-15). 
4. For liDs (16-31). 
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IDT7M7005 (32K x 16/32K x 16) 
CMOS SRAM/EEPROM MODULE 

AC TEST CONDITIONS (EEPROM) 
In Pulse Levels 
Input Rise/Fall Times 

GND to 3.0V 
10ns 
1.5V 
1.5V 

Input Timing Reference Levels 
Output Reference Levels 
Output Load See Figures 1 & 2 

2826 tbl 08 

AC ELECTRICAL CHARACTERISTICS (EEPROM) 
(Vec = 5V ± 10%, TA = -55°C to + 125°C or O°C to + 70°C) 

-75 
Symbol Parameters Min. Mex. Min. 

READ CYCLE 

tRC Read Cycle Time 75 - 95 

tAA Address Access Ti me - 75 -

tACS Chip Select Access Time - 75 -
tOE Output Enable to Output Valid - 40 -
tCHZ (1) Chip Select to Output in Hiqh Z 0 40 0 

tOH Output Hold from Address Change 0 - 0 

WRITE CYCLE 

twc Write Cycle Time 0.4 10 0.4 

tAH Address Hold Time 50 - 50 

tAS Address Setup Time 2 - 2 

twp Write Pulse Width 105 - 105 

tcs CS Set-up Time 0 - 0 

tCH CSHold Time 0 - 0 

tDS Data Set-up Time 55 - 55 

tDH Data Hold Time 0 - 0 

PAGE MODE WRITE CYCLE 

twc Write Cycle Time 0.4 10 0.4 

tAH Address Hold Time 50 - 50 

tAS Address Setup Time 2 - 2 

lOS Data Set-up Time 55 - 55 

tDH Data Hold Time 0 - 0 

twp Write Pulse Width 105 - 105 

tBLC Byte Load Cycle Time 0.2 200 0.2 

tWPH Write Pulse Width High 55 - 55 

DATA POLLING CYCLE 

tDH (1) Data Hold Time 0 - 0 

tOEH (1) Output Enable Hold Time 0 - 0 

tOE (1) Output Enable to Output Delay - 100 -
tWR(1) Write Recovery Time 2 - 2 

NOTE: 
1. This parameter is guaranteed by design but not tested. 

7.42 

-95 
Max. 

-

95 

95 

50 

50 

-

10 

-

-
-
-
-

-
-

10 

-
-
-

-

-
200 

-

-
-

100 

-

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

-125 -150 -200 
Min. Max. Min. Max. Min. Max. Unit 

125 - 150 - 200 - ns 

- 125 - 150 - 200 ns 

- 125 - 150 - 200 ns 

- 55 - 70 - 80 ns 

0 55 0 55 0 60 ns 

0 - 0 - 0 - ns 

0.4 10 0.4 10 0.4 10 ms 

50 - 50 - 50 - ns 

2 - 2 - 2 - ns 

105 - 105 - 105 - ns 

0 - 0 - 0 - ns 

0 - 0 - 0 - ns 

55 - 55 - 55 - ns 

0 - 0 - 0 - ns 

0.4 10 0.4 10 0.4 10 ms 

50 - 50 - 50 - ns 

2 - 2 - 2 - ns 

55 - 55 - 55 - ns 

0 - 0 - 0 - ns 

105 - 105 - 105 - ns 

0.2 200 0.2 200 0.2 200 J.ls 

55 - 55 - 55 - ns 

0 - 0 - 0 - ms 

0 - 0 - 0 - ns 

- 100 - 100 - 100 ns 

2 - 2 - 2 - ns 

2826 tbl 09 
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IDT7M7005 (32K x 16/32K x 16) 
CMOS SRAM/EEPROM MODULE 

AC TEST CONDITIONS (SRAM) 
In Pulse Levels 
Input Rise/Fall Times 

GND to 3.0V 
10ns 
1.5V 
1.5V 

Input Timing Reference Levels 
Output Reference Levels 
Output Load See Figures 1 & 2 

2826 Ibl 10 
+5 V 

480n 

DATAoUT---------.--------; 

255n 30 pF* 

Figure 1. Output Load 
2826 drw 03 

AC ELECTRICAL CHARACTERISTICS 
(Vcc:= 5.0V ± 10%, TA = -55°C to + 125°C and O°C to + 70°C) 

_15(2) 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

+5 V 

480n 

DATAoUT--------,-------~ 

255n 5 pF* 

Figure 2. Output Load 2826 drw 04 

(for tClZ, tOlZ, tCHZ, tOHZ, tow, tWHZ) 

·17(2) ·20(2) ·25 ·30 

Symbol Parameters Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Unit 

READ CYCLE 

tRC Read Cycle Time 15 - 17 - 20 - 25 - 30 - ns 

tAA Address Access Ti me - 15 - 17 - 20 - 25 - 30 ns 

tACS Chip Select Access Time - 15 - 17 - 20 - 25 - 30 ns 

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

tOE Output Enable to Output Valid - 10 - 11 - 12 - 13 - 15 ns 

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

tCHZ(l) Chip Deselect to Output in High Z - 6 - 7 - 8 - 12 - 15 ns 

tOHZ(l) OutQUt Disable to Output in HiQh Z - 6 - 7 - 7 - 12 - 13 ns 

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

WRITE CYCLE 

twc Write Cycle Time 15 - 17 - 20 - 25 - 30 - ns 

tew Chip Select to End of Write 12 - 13 - 15 - 20 - 25 - ns 

tAW Address Valid to End of Write 12 - 13 - 15 - 20 - 25 - ns 

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

twp Write Pulse Width 12 - 13 - 15 - 20 - 23 - ns 

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

tWHZ(l) Write Enable to Ouput in High Z - 6 - 8 - 9 - 12 - 13 ns 

tow Data to Write Time Overlap 8 - 8 - 9 - 13 - 15 - ns 

tOH Data Hold from Write Time 0 - 0 - 0 - 3 - 3 - ns 

toW(l) Output Active from End of Write 0 - 0 - 0 - 5 - 5 - ns 

NOTES: 27111bl 09 

1. This parameter is guaranteed by design, but not tested. 
2. Preliminary specification only. 
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IDT7M7005 (32K x 16/32K x 16) 
CMOS SRAM/EEPROM MODULE MILITARY AND COMMERCIAL TEMPERATURE RANGES 

AC ELECTRICAL CHARACTERISTICS 
(Vee = 5.0V ± 10%, TA = -55°C to + 125°C and O°C to + 70°C) 

-35 -40 -50 

Symbol Parameters Min. Max. Min. Max. Min. Max. 

READ CYCLE 

tRC Read Cycle Time 35 - 40 - 50 -
tAA Address Access Ti me - 35 - 40 - 50 

tACS Chip Select Access Time - 35 - 40 - 50 

tCLZ(1) Chip Select to Output in Low Z 5 - 5 - 5 -
tOE Output Enable to Output Valid - 20 - 25 - 30 

tOLZ(1) Output Enable to Output in Low Z 2 - 5 - 5 -
tCHZ(1) Chip Deselect to Output in High Z - 17 - 20 - 20 

tOHZ(1) Output Disable to Output in High Z - 15 - 20 - 20 

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

WRITE CYCLE 

twc Write Cycle Time 35 - 40 - 50 -
tcw Chip Select to End of Write 30 - 35 - 45 -
tAW Address Valid to End of Write 30 - 35 - 45 -

tAS Address Set-up Time 0 - 2 - 2 -
twp Write Pulse Width 25 - 30 - 40 -
tWR Write Recovery Time 0 - 0 - 0 -
tWHZ(1) Write Enable to Ouput in High Z - 17 - 20 - 20 

tow Data to Write Time Overlap 16 - 16 - 25 -
toH Data Hold from Write Time 3 - 3 - 5 -
tow(1) Output Active from End of Write 5 - 5 - 5 -

NOTE: 
1. This parameter is guaranteed by design, but not tested. 

EEPROM TIMING WAVEFORMS 

TIMING WAVEFORM OF READ CVc"LE(1} 

-60 -70 -85 
(Mil. Only) (Mil. Only) (Mil. Only) 
Min. Max. Min. Max. Min. Max. Unl 

60 - 70 - 85 - ns 

- 60 - 70 - 85 ns 

- 60 - 70 - 85 ns 

5 - 5 - 5 - ns 

- 30 - 35 - 40 ns 

5 - 5 - 5 - ns 

- 25 - 30 - 35 ns 

- 25 - 30 - 35 ns 

5 - 5 - 5 - ns 

60 - 70 - 85 - ns 

55 - 65 - 80 - ns 

55 - 65 - 80 - ns 

5 - 5 - 5 - ns 

45 - 45 - 50 - ns 

0 - 0 - 0 - ns 

- 25 - 30 - 35 ns 

30 - 30 - 35 - ns 

5 - 5 - 5 - ns 

5 - 5 - 5 - ns 

2711 tbl 10 

ADDRESS. ______ ~~:==============tAA========~-t-R-C~~~~~~~~.~I~~~~~~~~~~~~~~~-tO-H-----------

~----------tcs--~~~ 

OE 

tOE ----------..-.1 

DATAoUT 

2826drw 05 

NOTES: 
1. This parameter is guaranteed by design but not tested. 
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IDT7M7005 (32K x 16/32K x 16) 
CMOS SRAM/EEPROM MODULE MILITARY AND COMMERCIAL TEMPERATURE RANGES 

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

ADDRESS ~~ ~ 

tAH 

'/~LhF- """",-"""""",' 
I 

""""'-'-","" "*-///////////////////// 

tCH H tAs _ r-
~""" ~ 7f-

DATAoUT 
I twp 

t tos .. 
tOH 1 

OATAVALIO ( XXXX DATAIN 

TIMING WAVEFORM OF PAGE MODE WRITE CYCLE (1) 2826 drw 06 

AO-5 

DATAIN 

NOTE: 

______ -J~r------------------------------------II------------------II----

II~II--

tBLC 

II~II----

----,I~~~~~~~------r-~,------~~--------II------~)(~--------II---­
____ J 1~----------1 "------if---' '--------' "--------- II ' . II ----

II --------...... ~ I 1--
---- "---------- 1'-------'1 '--____ J '---- I I )"--/'- I 1---

BYTE 0 BYTE 1 BYTE 2 BYTE3 BYTE 62 BYTE 63 
2826 drw 07 

1. A6 throughA14 must specify the page address during each High to Low transitions ofWE(or CS). OE must be High only when WE and CSare both Low. 

TIMING WAVEFORM OF DATA POLLING CYCLE 

I,-------------------------------------------II--------------~---II----

II 

II 

1/07 II :5 II 
AO-14 An X An ~II An 

NOTES: 2826 drw 08 

1. This parameter is guaranteed by design but not tested. 
2. A6 through A 14 must specify the page address during each High to Low transitions of WE (or CS). OE must be High only when WE and CS are both Low. 

7.42 7 
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IDT7M7005 (32K x 16/32K x 16) 
CMOS SRAM/EEPROM MODULE MILITARY AND COMMERCIAL TEMPERATURE RANGES 

SRAM TIMING WAVEFORMS 

TIMING WAVEFORM OF READ CYCLE NO. 1(1) 

+--------- tRC ----------~ 

ADDRESS 

.. 

tOE_ 
(5) 

tOLZ 14----I~1 

CS 

tACS 
tCLl (5) ____ --1 

DATAoUT 

2826 drw 09 

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

=1
1--------- tRC ---------

ADDRESS '---______ -----' 

~~ - tOH VA >kxX*----...:-+-r--
DATA 

VALID 
DATAoUT 

2826 drw 10 

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

CS E- ~es * (5) 

DATAoUT teLZ =l<xx 
2826 drw 11 

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. This parameter is guaranteed by design, but not tested. 
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IDTIM7005 (32K x 16/32K x 16) 
CMOS SRAM/EEPROM MODULE MILITARY AND COMMERCIAL TEMPERATURE RANGES 

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

twc 

~ K '\v 
---./ /f\.. ADDRESS 

V 
/ 

tAW .. 
~ 

f'\. 
V 

/ 

~tAS twp(7) tWR-

WE "- V 
~ / 

tOHZ(6) ~ tWHZ(6)-

tOHi6) :.- tow (6) __ 

(4) '\ (4) ) / t--DATAoUT 

tow 

J
tOH 

DATA VALID 
r 1 

DATAIN 

2826 drw 12 

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

twc 

ADDRESS ~ V " V 
f'\. / f'\. 

tAW 

I--tAS } 
/ 

It' 
tcw tWR 

tow .. I.- toH 

DATA VALID l~-DATAIN ----------------~E 
2826 drw 13 

NOTES: 
1. WE or CS must be high during all address transitions. 
2. A write occurs during the overlap (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 write cycle. 
4. During this period, 110 pins are in the output state, 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 with a 5pF load (including scope and jig). This parameter is guaranteed by deSign, but not tested. 
7. If DE is low during a WE controlled write cycle, the write pulse width must be the larger of twp or (twHZ + tDW) to allow the 110 drivers to turn off and data 

to be placed on the bus for the required tow. If DE is high during an WE controlled write cycle, this requirement does not apply and the write pulse can 
be as short as the specified twp . 

7.42 9 
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IDT7M7005 (32K x 16/32K x 16) 
CMOS SRAM/EEPROM MODULE 

PACKAGE DIMENSIONS 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

1 
.090 1 

M AX 

.. 1.090 
~ 

MAX 

DD D 
Pin 1 , 

TOP VIEW 

--. .-.100 
r-~~~ ______ ~~~TYP 
••••••••••• ••••••••••• ••••••••••• 

10000 I 
••••••••••• ••••••••••• ••••••••••• 

BOTTOM VIEW 

7.42 

.170 -+­

.190 

I===_..L.. .100 
1===:0...-.....,..... TYP 

2826 drw 14 
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~ 
FAST CMOS 32-BIT BUFFER/LINE IDT7MP9244T/AT/Cl 

DRIVER AND BIDIRECTIONAL I DT7MP9245TI AT/Cl 

TRANSCEIVER MODULES 
Integrated Device Technology, Inc. 

FEATURES: 
• High density 32-bit FCT Logic modules 
• Equivalent to FASTTM speed and drive 
• Low profile module 75-pin ZIP (Zig-zag In-line vertical 

Package) 
• Uses 70 mil pitch leads for maximum density 
• Surface mount components on a multilayer epoxy laminate 

(FR-4) substrate 
• True TIL input and output compatible 

- VOH = 3.3V (typ.) 
- VOL = 0.3V (typ.) 
- 10L= 64mA 

• CMOS power levels (1 OmW typo static) 
• Single 5V (±5%) power supply 
• Multiple GND pins and decoupling capacitors for maximum 

noise immunity 

FUNCTIONAL BLOCK DIAGRAMS 

IDT7MP9244 

.,.8 

:1 Db-? " OEl 
IDT74FCT244 - T 

DI8-15 
.,.8 

:1 " IDT74FCT244 - T 
01:2 

.,.8 

:1 D116-23 " IDT74FCT244 - T 
0E3 

D124-31 
.,.8 

:1 " IDT74FCT244 - T 
OE4 

CEMOS is a trademark 01 Integrated Devioe Technology, Inc. 
FAST is a trademark 01 National Semiconductor Co. 

COMMERCIAL TEMPERATURE RANGE 
~1992 Integrated Devioe Technology, Inc. 

.,.8 

" 
.. DOl-? 

.,.8 , ... DOl-15 

.,.8 

" 
.. D016-23 

.,.8 

" 
.. D024-31 

2836 drw 01 

DESCRIPTION: 
The IDT7MP9244T/AT/CTand IDT7MP9245T/AT/CT logic 

modules are designed to be employed as 32-bit memory and 
address drivers, clock drivers and bus-oriented transmitterl 
receivers which require maximum board packing density. The 
lOT FCT logic components are built using advanced CEMOSTM , 
a dual metal CMOS technology. 

The IDT7MP9244T/AT/CT has byte output enable control 
and the IDT7MP9245T/AT/CT has word output enable and 
transmiVreceive control. 

The IDT7MP9244T/AT/CTand IDT7MP9245T/AT/CT are 
packaged in a 75 pin ZIP (Zig-zag In-line vertical Package) 
module offering the optimum in packing density. The dual row 
(70 mil lead pitch) vertical configuration allows 75 pins to be 
placed on a package 2.65 inches long, 510 mils tall and only 
180 mils thick, resulting in a three-fold density improvement 
over an equivalent monolithic though-hole implementation. 

IDT7MP9245 

1/00A-7A 
... ,,8 ... 

"-
08 .... 8 IDT74FCT245 - T 

"- I/OoB-7B 
TR1 

1/08A-15A 
1 .... 

8 
"-

.... 8 - IDT74FCT245 - T , 1/08B-15B 

'-

1/016A-23A 
.... 8 , 

00 .... 8 IDT74FCT245 - T , 1/016B-23B 
TR! 

1/024A-31A 
1 .... 8 

"-
.... 8 - IDT74FCT245 - T , 1/024B-31B 

-

2836 drw 02 

APRIL 1992 
DSC-709012 
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IDT7MP9244T/ AT/CT, IDT7MP9245T/ AT/CT 
FAST CMOS 32-BIT BUFFER/LINE DRIVER/BIDIRECTIONAL TRANSCEIVER MODULES COMMERCIAL TEMPERATURE RANGE 

PIN CONFIGURATION 

IDT7MP9244 

010 
011 
012 
013 
014 
015 
016 
017 
GNO 
0E2 
018 
019 
0110 
0111 
0112 
0113 
0114 
0115 
Vee 
0116 
0117 
0118 
0119 
0120 
0121 
0122 
0123 
GNO 
OE4 
0124 
0125 
0126 
0127 
0128 
0129 
0130 
0131 
NC 

1 2 3 4 5 6 
7 8 9 10 
11 12 13 14 
15 16 
17 18 
19 20 
21 22 
23 24 25 26 
27 28 29 30 31 32 33 34 35 36 37 38 39 40 
41 42 43 44 45 46 47 48 
49 50 
51 52 53 54 
55 56 
57 58 
59 60 
61 62 
63 64 
65 66 
67 68 69 70 71 72 73 74 75 

ZIP 
TOP VIEW 

PIN DESCRIPTION - 7MP9244 

DOo 
001 
002 
003 
004 
00s 
006 
007 
08 
GNO 
00s 
00g 
0010 
OOn 
0012 
0013 
0014 
0015 
Vee 
0016 
0017 
0018 
0019 
0020 
0021 
0022 
0023 
OE:! 
GNO 
0024 
0025 
0026 
0027 
0028 
0029 
0030 
0031 

Pin Names Description 

2836 drw 03 

OE1- OE4 3-State Output Enable Inputs (Active LOW) 

010-31 Inputs 

000-31 Outputs 

2836tbiOl 

7.43 

I/OOA 
1/01A 
1/02A 
1/03A 
1/04A 
1/05A 
1/06A 
1/07A 
GNO 
08 
1/08A 
1/09A 
1/010A 
IlOnA 
1/012A 
1/013A 
1/014A 
1/015A 
Vee 
1/016A 
1/017A 
1/018A 
1/019A 
1/020A 
1/021A 
1/022A 
1/023A 
GNO 
0E2 
1/024A 
1/025A 
1/026A 
1/027A 
1/028A 
1I029A 
1/030A 
1/031A 
NC 

IDT7MP9245 

1 2 3 4 5 6 
7 8 9 10 
11 12 13 14 
15 16 17 18 
19 20 21 22 
23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 
49 50 
51 52 
53 54 55 56 
57 58 
59 60 
61 62 
63 64 65 66 
67 68 69 70 71 72 73 74 75 

ZIP 
TOP VIEW 

1/008 
1/018 
1/028 
1/038 
1/048 
1/058 
1/068 
1/078 
TiR1 
GNO 
00s8 
00g8 
00108 
00n8 
00,28 
00138 
00148 
1/0158 
Vee 
1/0168 
1/0178 
1/0188 
1/0198 
1/0208 
1/0218 
1/0228 
110238 
TiR2 
GNO 
1/0248 
110258 
1/0268 
1/0278 
1/0288 
1/0298 
1/0308 
1/0318 

2836 drw 04 

PIN DESCRIPTION -7MP9245 

Pin Names Description 

OE1,OE2 3-State Output Enable Inputs (Active LOW) 

T/R1, T/R2 Transmit/Receive Inputs 

1/00A-31 A Side A Inputs or 3-State Outputs 

1/008-318 Side Blnputs or 3-State Outputs 

2836 tbl 02 
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IDT7MP9244T/ AT/CT, IDT7MP9245T/AT/CT 
FAST CMOS 32-BIT BUFFER/LINE DRIVER/BIDIRECTIONAL TRANSCEIVER MODULES COMMERCIAL TEMPERATURE RANGE 

ABSOLUTE MAXIMUM RATINGS(1) FUNCTION TABLE(1) 

Svmbol Ratina Value Unit 7MP9244 7MP9245 

VTERM{2} Terminal Voltage with Respect -0.5 to +7.0 V Inputs Outputs Inputs 

toGND DE D 0 DE TIR Outputs 
VTERM{3} Terminal Voltage with Respect -0.5 to Vee V L L L L L Bus IIOB Data to Bus IIOA 

toGND 

TA Operating Temperature 
L H H L H Bus IIOB Data to Bus IIOA 

o to +70 °C 

TSIAS Temperature Under Bias -10 to +85 °C 

TSTG Storage Temperature -55 to +125 °C 

PT Power Dissipation 0.5 W 

lOUT DC Output Current 120 rnA 

NOTES: 2836 tbl 03 

H X Z 

NOTE: 
1. H = High Voltage Level 

X = Don't Care 
L = Low Voltage Level 
Z = High Impedance 

H X High-Z State 

CAPACITANCE(TA = +2SoC, F = 1.0MHZ) 

2836 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 reliability. No terminal voltage 
may exceed Vee by +O.5V unless otherwise noted. 

Symbol Parameter(1) Conditions Max. Unit 

CliO Input Capacitance (liD) VIN = OV 15 pF 

2. Input and Vee terminals only. CeTRl Input Capacitance VIN = OV 30 pF 
3. Outputs and I/O terminals only. I (OE, T/51 

NOTE: 2836tbl05 

1. This parameter is guaranteed by design but not tested. 

DC ELECTRICAL CHARACTERISTICS(4) 
(TA = O°C TO +70°C,Vcc = S.OV + 5%) -

Svmbol Parameter Test Conditions(1) Min. Tvp.(2) Max. Unit 

VIH Input HIGH Level Guaranteed Logic HIGH Level 2.0 - - V 

Vil Input LOW Level Guaranteed Logic LOW Level - - 0.8 V 

IH Input HIGH Current Vee = Max. Except liD Pins - - 5 IlA 
VI= 2.7V 1/0 Pins - - 15 

I Il Input LOW Current Vee = Max. Except 1/0 Pins - - -5 IlA 
VI= 0.5V liD Pins - - -15 

10ZH High Impedance Output Current Vee = Max. Vo= 2.7V - - 10 IlA 
10Zl Va = 0.5V - - -10 IlA 
II Input HIGH Current Vee = Max., VI= Vee (Max.) - - 20 IlA 
VIK Clamp Diode Voltage Vee = Min., IN= -18mA - -D.? -1.2 V 

los Short Circuit Current Vee = Max.{3}, Vo= GND -BO -120 -225 rnA 

VOH Output HIGH Voltage Vee = Min. 10H =-8mA 2.4 3.3 - V 

VIN= VIHor Vil 10H = -15mA 2.0 3.0 - V 

VOL Output LOW Voltage Vee = Min. IOL= 64mA - 0.3 0.55 V 
VIN= VIHor Vil 

VH Input Hysteresis - - 200 - mV 

lee Quiescent Power Supply Current Vee = Max., VIN= GND orVee - 2.0 6.0 rnA 

NOTES: 2836 tbl 06 

1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vee = 5.0V, +25°C ambient and maximum loading. 
3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second. 
4. Gross functional testing is performed on the lOT modules; power supply characteristics of the lOT modules are guaranteed by design but not tested. 
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IDT7MP9244T/AT/CT, IDT7MP9245T/ AT/CT 
FAST CMOS 32·BIT BUFFER/LINE DRIVER/BIDIRECTIONAL TRANSCEIVER MODULES COMMERCIAL TEMPERATURE RANGE 

POWER SUPPLY CHARACTERISTICS(7) 
Symbol Parameter Test Condltlons(1) Min. Typ.(2) Max. Unit 

dlee 
Quiescent Power Supply Current Vee = Max. 

0.5 2.0 mA 
TTL Inputs HIGH VIN = 3.4V(3) -

ICCD Dynamic Power Supply Current(4) Vce = Max. VIN = Vce - 0.15 0.25 mN 
Outputs Open VIN = GND MHz 
OE= TiR= GND 
One Input Toggling 
50% Duty Cycle 

Ie Total Power Supply Current{5. 6) Vee = Max. VIN = Vee - 3.5 8.5 rnA 
Outputs Open VIN = GND 
fi =10MHz 

50% Duty Cycle VIN = 3.4V - 3.8 9.5 

OE= TiR= GND VIN = GND 
One Bit Toqqlinq 

Vee = Max. VIN = Vee - 12.8 26.0 
Outputs Open VIN = GND 
fi =2.5MHz 

50% Duty Cycle VIN = 3.4V - 20.8 58.0 

OE= TiR= GND VIN = GND 
32 Bits Toggling 

NOTES: 2836tbl07 

1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 
2. Typical values are at Vcc = 5.0V, +25°C ambient. 
3. Per TIL driven input (VIN = 3.4V); all other inputs at Vcc or GND. 
4. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 
5. Values for these conditions are examples of the Icc formula. These limits are guaranteed but not tested. 
6. Ic = IQUIESCENT + I INPUTS + IDYNAMIC 

Ic = Icc + t.lcc DHNT + ICCD (fcP/2 + fiNi) 
Icc = Quiescent Current 
t.lcc = Power Supply Current for a TTL High Input (VIN = 3.4V) 
DH = Duty Cycle for TTL Inputs High 
NT = Number of TTL Inputs at DH 
ICCD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 
fi = Input Frequency 
Ni = Number of Inputs at fi 
All currents are in milliamps and all frequencies are in megahertz. 

7. Gross functional testing is performed on the lOT modules; power supply characteristics of the lOT modules are guaranteed by design but not tested. 
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IDT7MP9244T/AT/CT, IDT7MP9245T/AT/CT 
FAST CMOS 32·BIT BUFFER/LINE DRIVER/BIDIRECTIONAL TRANSCEIVER MODULES COMMERCIAL TEMPERATURE RANGE 

SWITCHING CHARACTERISTICS OVER OPERATING RANGE FOR IDT7MP9244(1) 
7MP9244T 7MP9244AT 7MP9244CT 

Symbol Parameter Condltlon(2) Mln.(3) Max. Mln.(3) Max. Mln.(3) Max. Unit 

tPLH Propagation Delay CL= 50pF 
1.5 6.5 1.5 4.8 1.5 4.1 ns 

tPHL ON to ON RL = 500n 

tPZH 
Output Enable Time 1.5 8.0 1.5 6.2 1.5 5.8 

tPZL 
ns 

tPHZ 
Output Disable Time 1.5 7.0 1.5 5.6 1.5 5.2 

tPLZ 
ns 

NOTES: 2836 tbl 08 

1. Specifications given are for the IDT74FCT244·T components used on the IDT7MP9244. Functional testing is performed on the IDT7M9244 module; 
switching characteristics for this module is guaranteed by design but not tested. 

2. See test circuit and wave forms. 
3. Minimum limits are guaranteed but not tested on Propagation Delays. 

SWITCHING CHARACTERISTICS OVER OPERATING RANGE FOR IDT7MP924S(1) 
7MP9245T 7MP9245AT 7MP9245CT 

Symbol Parameter Condltlon(2) Mln.(3) Max. Mln.(3) Max. Mln.(3) Max. Unit 

tPLH Propagation Delay CL = 50pF 
1.5 7.0 1.5 4.6 1.5 4.1 

IIOA to liDs, liDs to IIOA 
ns 

tPHL RL .. 500n 

tPZH . Output Enable Time 
1.5 9.5 1.5 6.2 1.5 5.8 

DE to IIOA or liDs 
ns 

tPZL 

tPZH Output Disable Time 
1.5 7.5 1.5 5.0 1.5 4.8 

DE to IIOA or liDs 
ns 

tPZL 

tPZH Output Enable Time 
1.5 9.5 1.5 6.2 1.5 5.8 TiFi to IIOA or liDs 

ns 
tPZL 

tPHZ Output Disable Time 
1.5 7.5 1.5 5.0 1.5 4.8 

T/Fi to IIOA or liDs 
ns 

tPLZ 
NOTES: 2836 tbl 09 

1. Specifications given are for the IDT74FCT245-T components used on the IDT7MP9245. Functional testing is performed on the IDT7M9245 module; 
switching characteristics for this module is guaranteed by design but not tested. 

2. See test circuit and wave forms. 
3. Minimum limits are guaranteed but not tested on Propagation Delays. 
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IDT7MP9244T/AT/CT, IDT7MP9245TI AT/CT 
FAST CMOS 32-BIT BUFFER/LINE DRIVER/BIDIRECTIONAL TRANSCEIVER MODULES COMMERCIAL TEMPERATURE RANGE 

TEST CIRCUITS AND WAVEFORMS (FOR ALL OUTPUTS) 

Vee 

2836 drw 05 

SET-UP, HOLD AND RELEASE TIMES 

1~~0~ 'lllllivvT~~~.,...-;}J ---~r"llltw.~~~,. ~c.~;~~~731. = !JV 
~I-- tsu--41~-~ 

TIMING - 3V 
INPUT ------II ... ~-+ _____ 6JV 

ASYNCHRONOUS CONTROL 

PRESET ----.... ~--+---+----- - 3V 
CLEAR 1.SV 

ETC. - OV 

SYNCHRONOUS CONTROL 

CLOCK :~;i~~ 'lllllivvir~~~""'-t ;} J '-'-t--~~~~~:~:~~ = !JV 
ETC. ~SU 

PROPAGATION DELAY 

SAME PHASE 
INPUT TRANSITION 

OUTPUT 

OPPOSITE PHASE 
INPUT TRANSITION 

2836 drw 06 

---""----OV 

2836 drw 07 

SWITCH POSITION 

Test Switch 

Open Drain 
Disable Low Closed 
Enable Low 

All Other Outputs Open 

DEFINITIONS: 2836 tbl10 

CL = Load capacitance: includes jig and probe capacitance. 
RT = Termination resistance: should be equal to ZOUT of the Pulse 

Generator. 

PULSE WIDTH 

LOW-HIGH-LOW 
PULSE 

HIGH-LOW-HIGH 
PULSE 

2836 drw 08 

ENABLE AND DISABLE TIMES 

ENABLE DISABLE 
,.---3V 

CONTROL 
INPUT ----\>----+---- OV 

OUTPUT --""""'rt­
NORMALLY 

LOW 

OUTPUT 
NORMALLY 

HIGH __ -'"L 

3.SV 

VOL 

VOH 

OV 

NOTES 2836 drw 09 

1. Diagram shown for input Control Enable-LOW and input Control 
Disable-HIGH. 

2. Pulse Generator for All Pulses: Rate:s 1.0 MHz; Zo :s son; tF :S 2.5ns; 
tR:S 2.5ns. 
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IDTIMP9244T/AT/CT, IDTIMP9245T/ AT/CT 
FAST CMOS 32-BIT BUFFER/LINE DRIVER/BIDIRECTIONAL TRANSCEIVER MODULES COMMERCIAL TEMPERATURE RANGE 

PACKAGE DIMENSIONS 

2.640 

\- ~ .\ 

I~D D D I
O.010TYP 

~:;~~ ~ ~ ~ ~ 1.- 0.090 

T T 0.120 
PIN1 .J~.070 +-0.015 +0.035 

TYP 0.023 TYP 
FRONT VIEW 

SIDE VIEW 

~ 
BACK VIEW PIN1 

2836 drw 10 
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DOMESTIC SALES REPRESENTATIVES 
ALABAMA CANADA IDAHO MARYLAND NEVADA 
lOT (WESTERN) (NORTHERN) lOT (NORTHERN) 
555 Sparkman Dr., Westerberg & Associates Anderson Associates (NE Regional Office) lOT 
Ste.1200-D Bellevue, WA Bountiful, UT Horn Point Harbor (Western Headquarters) 
Huntsville, AL 35816 (206) 453-8881 (801) 292-8991 105 Eastern Ave., Ste. 201 2975 Stender Way 
(205) 721-0211 Annapolis, MO 21403 Santa Clara, CA 95052 

COLORADO IDAHO (301) 858-5423 (408) 492-8350 
ALASKA (SOUTHERN) lOT MASSACHUSETIS NEVADA Westerberg & Associates (NW Regional Office) Thorson Rocky Mountain 
Bellevue, WA 1616 17th St., Ste. 370 Salt Lake City, UT lOT (SOUTHERN) 
(206) 453-8881 Denver, CO 80202 (801) 942-1683 (Eastern Headquarters) 

Western High Tech Mktg. 
(303) 628-5494 #2 Westboro Business 

(Clark County, NV) 
ARIZONA Park ILLINOIS 

200 Friberg Pkwy., 
Scottsdale, AZ 

Western High Tech Mktg. Thorson Rocky Mountain 
lOT Ste.4002 (602) 860-2702 

Scottsdale, AZ Englewood, CO 
(Central Headquarters) Westboro, MA 01581 

(602) 860-2702 (303) 799-3435 
1375 E. Woodfield Rd., (508) 898-9266 NEW HAMPSHIRE 

CONNECTICUT 
Ste.380 lOT 

ARKANSAS Schaumburg, IL 60173 MICHIGAN (Eastern Headquarters) 

lOT Undco Associates (708) 517-1262 
Tritech Sales #2 Westboro Business 

(5. Central Regional Woodbury, CT 
Farmington Hills, MI Park 

(203) 266-0728 Synmark Sales 200 Friberg Pkwy., Office) Park Ridge, IL (313) 442-1200 
14285 Midway Rd., Ste. Ste.4002 

DELAWARE (708) 390-9696 Westboro, MA 01581 100 MINNESOTA Dallas, TX 75244 (508) 898-9266 
lOT INDIANA (214) 490-6167 (NE Regional Office) lOT 

Horn Point Harbor Arete Sales (N. Central Regional Office) NEW JERSEY 
CALIFORNIA 105 Eastern Ave., Ste. Ft. Wayne, IN 1650 W. 82nd Street lOT 

201 (219) 423-1478 Ste.1040 
(NE Regional Office) lOT 

Annapolis, MD 21403 Minneapolis, MN 55431 
One Greentree Centre, (Corporate Headquarters) 

(301) 858-5423 Arete Sales (612) 885-5777 
Ste.202 2975 Stender Way Greenwood, IN Marlton, NJ 08053 P.O. Box 58015 OHMS Technology Inc. 

Santa Clara, CA 95052 FLORIDA (317) 882-4407 
Edina, MN (609) 596-8668 

(408) 727-6116 lOT IOWA (612) 932-2920 SJ Mid-Atlantic, Inc. 
lOT 

(SE Regional Office) Mt. Laurel, NJ 
1413 S. Patrick Dr., Ste. Rep Associates MISSISSIPPI (Western Headquarters) 10 Cedar Rapids, IA (609) 866-1234 

2975 Stender Way Indian Harbor Beach, FL (319) 373-0152 lOT 
Santa Clara, CA 95052 32937 (SE Regional Office) NEW MEXICO 
(408) 492-8350 (407) 773-3412 KANSAS 1413 S. Patrick Dr., 

Western High Tech Mktg. 
Ste.10 

lOT Rush & West Associates Indian Harbor Beach, FL 
Scottsdale, Az 

lOT (602) 360-2702 
(SW Regional Office) (SE Regional Office) Olathe, KS 32937 
6 Jenner Dr., Ste. 100 18167 U.S. 19 North (913) 764-2700 (407) 773-3412 

NEW YORK Irvine, CA 92718 Ste.455 
(714) 727-4438 Clearwater, FL 34624 KENTUCKY MISSOURI lOT 

lOT 
(813) 532-9988 Arete Sales Rush & West Associates (NE Regional Office) 

Ft. Wayne, IN St. Louis, MO 250 Mill St., Ste.107 
(SW Regional Office) lOT Rochester, NY 14614 
16130 Ventura Blvd., (SE Regional Office) 

(219) 423-1478 (314) 965-3322 
(716) 777-4040 

Ste.370 1500 N. W. 49th St., 
Encino, CA 91436 Ste.500 LOUISIANA MONTANA Quality Components 
(818) 981-4438 Ft. Lauderdale, FL 33309 lOT Thorson Rocky Mountain Buffalo, NY 

(305) 776-5431 (5. Central Regional Englewood, CO (716) 837-5430 
Quest-Rep Office) (303) 799-3435 
San Diego, CA 

GEORGIA 14285 Midway Rd., Ste. Quality Components 
(619) 565-8797 100 NEBRASKA Manlius, NY 

lOT Dallas, TX 75244 (315) 682-8885 
CANADA (SE Regional Office) (214) 490-6167 lOT 

(EASTERN) 1413 S. Patrick Dr., Ste. (Central Headquarters) SJ Associates 
10 MAINE 1375 E. Woodfield Rd., Rockville Centre, NY 

CMT Renmark, Inc. Indian Harbor Beach, FL Ste.380 (516) 536-4242 
Kanata,ONT 32937 lOT Schaumburg, IL 60173 
(613) 591-9555 (407) 773-3412 (Eastern Headquarters) (708) 517-1262 NORTH CAROLINA 

#2 Westboro Business 
CMT Renmark, Inc. HAWAII Park Tingen Technical Sales 
Mississauga,ONT 200 Friberg Pkwy., Raleigh, NC 
(416) 612-0900 lOT Ste.4002 (919) 870-6670 

(Western Headquarters) Wes'tboro, MA 01581 
2975 Stender Way (508) 898-9266 
Santa Clara, CA 95052 
(408) 492-8350 



NORTH DAKOTA PENNSYLVANIA TENNESSEE VERMONT IDT 

OHMS Technology Inc. (EASTERN) IDT IDT (NW Regional Office) 

Edina, MN SJ Associates 555 Sparkman Dr., (Eastern Headquarters) 7981 168th Ave. N.E., 

(612) 932-2920 Rockville Centre, NY Ste.1200-D #2 Westboro Business Ste.32 

(516) 536-4242 Huntsville, AL 35816 Park Redmond, WA 98052 

OHIO (205) 721-0211 200 Friberg Pkwy., (206) 881-5966 

RHODE ISLAND Ste.4002 
Norm Case Associates TEXAS Westboro, MA 01581 
Rocky River, OH IDT (508) 898-9266 WEST VIRGINIA 
(216) 333-0400 (Eastern Headquarters) IDT 

#2 Westboro Business (S. Central Regional Office) 
VIRGINIA Norm Case Associates 

OKLAHOMA Park 14285 Midway Rd., Ste. Rocky River, OH 
200 Friberg Pkwy., 100 IDT (216) 333-0400 

IDT Ste.4002 Dallas, TX 75244 (NE Regional Office) 
(S. Central Regional Office) Westboro, MA 01581 (214) 490-6167 Horn Point Harbor WISCONSIN 14285 Midway Rd., Ste. (508) 898-9266 105 Eastern Ave., Ste. 201 
100 IDT Annapolis, MD 21403 Synmark Sales 
Dallas, TX 75244 

SOUTH CAROLINA (S. Central Regional Office) (301) 858-5423 Park Ridge, IL 
(214) 490-6167 17314 State Hwy. 19 (708) 390-9696 

lOT Ste.242 WASHINGTON 
OREGON (SE Regional Office) Houston, TX 77064 WYOMING 

1413 S. Patrick Dr., Ste. 10 (713) 890-0014 Westerberg & Associates 
Westerberg & Associates Indian Harbor Beach, FL Bellevue, WA Thorson Rocky Mountain 
Portland, OR 32937 UTAH (206) 453-8881 Englewood, CO 
(503) 620-1931 (407) 773-3412 (303) 799-3435 

Anderson Associates 
PENNSYLVANIA SOUTH DAKOTA Bountiful, UT 

(WESTERN) (801) 292-8991 
OHMS Technology Inc. 

Norm Case Associates Edina, MN 
Rocky River, OH (612) 932-2920 
(216) 333-0400 

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 
Leatherhead 
Surrey, UK KT228DY 
Tel.: 44-0372-363-339/734 
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Electronics 
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INTERNATIONAL SALES REPRESENTATIVES 

AFRICA Scientec, REA Jermyn GmbH Microelit SPA & SRL SWEDEN 

Monte Vista International 
Saint-Etienne, France Nurnberg, Germany Milan,ltaly 

Svensk Teleindustri AB 
5673 W. Los Positas Blvd., 

Tel.: 33-77-79-7970 Tel.: 49-9111425095 Tel.: 39-2-4817900 
Spanga, Sweden 

Ste.205 A2M Scantec GmbH Microelit SPA & SRL Tel.: 46-8-761-7300 
Pleasanton, CA 94588 Brignolles, France Planegg, Germany Rome,ltaly 
Tel: 510-463-8693 Tel.: 33-1-94-59-2293 Tel.: 49-859-8021 Tel.: 39-6-8894323 SWITZERLAND 

AUSTRALIA A2M Scantec GmbH JAPAN 
W. StolzAG 

Bron, France Kirchheim, Germany Baden-Daettwil, 
George Brown Group Tel.: 33-1-72-37-0414 Tel.: 49-70-215-4027 IDT Switzerland 
Rydalmere, Australia (Japan Headquarters) Tel.: 41-56-849000 
Tel.: 612·638-1999 A2M Scantec GmbH U.S. Bldg. 201 

George Brown Group 
BUC, France Ruckersdorf, Germany 1-6-15 Hirakarasho, TAIWAN 
Tel.: 33-1-39-56-8181 Tel.: 49-91-157-9529 Chiyoda-Ku 

Hilton, Australia Tokyo 102, Japan Johnson Trading Company 
Tel.: 618-352-2222 A2M Topas Electronic GmbH Tel.: 813-3221-9821 Taipei, Taiwan 

Cesson-Sevigne, France Hannover. Germany Tel.: 886-273-31211 
George Brown Group Tel.: 33-1-99-63-3232 Tel.: 49-51-113-1217 Dia Semi con Systems 
Blackburn, Australia Tokyo, Japan World Peace Industrial Co., 
Tel.: 613-878-8111 A2M Topas Electronic GmbH Tel.: 813-3439-2700 Ltd. 

Le Chesnay Cedex, France Quickborn, Germany Taipei, Taiwan 

AUSTRIA Tel.: 33-1-39-54-9113 Tel.: 49-4106-73097 Kanematsu Semiconductor Tel: 886-2788-5200 

Ing. Ernst Steiner A2M 
Corp. 

UTC 
HONG KONG Tokyo, Japan 

Vienna, Austria Merignac, France Tel.: 813-3551-7791 Taipei, Taiwan 
Tel.: 43-222-827-4740 Tel.: 33-1-56-34-1097 IDT Tel.: 886-2-7753666 

(Hong Kong Reg. Office) Marubun 

BELGIUM Aquitech Rm.1505, Tokyo, Japan UNITED KINGDOM 
Merignac, France 151F The Centre Mark, Tel.: 813-3639-9805 

Betea S.A. Tel.: 33-56-55-1830 287-299 Queen's Road IDT 
St.-Stevens-Woluwe, Central Tachibana Tectron Co., Ltd. (European Headquartersl 
Belgium Aquitech Hong Kong Tokyo, Japan No. Europe Reg. Office) 
Tel.: 322-725-1080 Cedex, France Tel.: 852-542-0067 Tel.: 813-3793-1171 21 The Crescent 

Tel.: 33-1-4-96-9494 Leatherhead 

DENMARK Aquitech 
Lestina International Ltd. KOREA Surrey, UK KT228DY 
Kowloon, Hong Kong Tel.: 44-0372-363-339/734 

ExatecAJS Rennes, France Tel.: 852-735-1736 Eastern Electronics 
Copenhagen, Denmark Tel.: 33-99-78-3132 Seoul, Korea Micro Call, Ltd. 
Tel.: 45-31-191022 INDIA Tel.: 822-553-2997 Thame Oxon, UK 

Aquitech Tel.: 44-844-261-939 

FINLAND 
Lyon, France Malhar Corp. NETHERLANDS Tel.: 33-72-73-2412 Bryn Mawr, PA The Access Group Ltd. 

ComodoOy Tel.: 215-527-5020 Auriema Hertfordshire, UK 

Helsinki, Finland GERMANY Eindhoven, Netherlands Tel.: 0462-480888 
Tel.: 358-0757-2266 

IDT ISRAEL Tel.: 31-40-816565 

FRANCE 
(Central Europe Reg. Vectronics, Ltd. NORWAY Office) Herzlia, Israel 

IDT Gottfried-Von-Cramm-Str. 1 Tel.: 972-52-556070 
(So. Europe Reg. Office) 8056 Neufahrn, Germany Eltron NS 

15 Rue du Buisson aux Tel.: 49-8165-5024 Oslo, Norway 

Fraises 
ITALY Tel.: 47-2-500650 

91300 Massy, France Jermyn GmbH Lasi Electronica 
Tel.: 33-1-69-30-89-00 Umburg, Germany Bologna, Italy SINGAPORE 

Tel.: 49-6431/508-0 Tel.: (3951) 353815 
Scientec REA 

Data Source Pte. Ltd. 

Bordeaux, France Jermyn GmbH Lasi Electronica 
Lorong, Singapore 

Tel.: 33-56-39-3271 Berlin, Germany Firenze, Italy Tel.: 65-291-8311 
Tel.: 49-30/2142056 Tel.: (3955) 582627 

Scientec REA SOUTH AMERICA 
Chatillon, France Jermyn GmbH Lasi Electronica 

Intectra Inc. 
Tel.: 33-149-652750 Dusseldorf, Germany Milano, Italy 

Tel.: 49-211/25001-0 Tel.: (39) 266-101370 Mountain View, CA 

Scientec REA Tel.: 415-967-8818 

Cesson-Sevigne, France Jermyn GmbH Lasi Electronica 
Tel.: 33-99-83-9898 Heimstetten, Germany Roma,ltaly SPAIN 

49-89/909903-0 Tel.: (19396) 5405301 
Scientec REA Anatronic, SA 

Rognes, France Jermyn GmbH Lasi Electronica Madrid, Spain 

Tel.: 33-42-50-1805 Herrenberg, Germany Torino, Italy Tel.: 34-1-542-5566 

Tel.: 49-7032/203-01 Tel.: (3911) 328588 
Scientec REA Anatronic, S.A. 

Schwerwiller, France Jermyn GmbH Barcelona, Spain 

Tel.: 33-88-82-5514 Norderstedt, Germany Tel.: 34-3-258-1906 

Tel.: 49-40/5282041 
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