


















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































IDTIMP4120 
1M x 32 CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 

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

7MP4120SxxZ,7MP4120SxxM 

-20 -25 -35 

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

Read Cycle 

tRC Read Cycle Time 20 - 25 - 35 - ns 

tM Address Access Time - 20 - 25 - 35 ns 

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

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

tOE Output Enable to Output Valid - 12 - 15 - 18 ns 

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

tCHZ(1) Chip Deselect to Output in High-Z - 10 - 12 - 18 ns 

tOHZ(1) Output Disable to Output in High-Z - 10 - 12 - 18 ns 

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

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

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

Write Cycle 

twc Write Cycle Time 20 - 25 - 35 - ns 

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

tAW Address Valid to End-of-Write 17 - 20 - 30 - ns 

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

twp Write Pulse Width 15 - 20 - 30 - ns 

tWR Write Recovery Time 3 - 3 - 3 - ns 

tWHZ(1) Write Enable to Output in High-Z - 10 - 15 - 20 ns 

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

toH Data Hold from Write Time a - a - a - ns 

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

NOTE: 3019 tbll0 

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

• 
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IDT7MP4120 
1M x 32 CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 

TIMING WAVEFORM OF READ CYCLE NO. 1(1) 

tRC 
ADDRESS 

CS 
~--~-+~-----------------------------r------~~-'-r~--~~~~~~~~ 

~CS------------~------~ 

14------------- tCLl (S) ------~ 
DATA OUT ------------------------------------~ 

3019 drw 05 

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

ADDRESS ~::~--~~--~~--~~~--~~---t~O-H--~~--~~~--~t-A~A~-:---t~R~C----------------.-I----~~-t-OH-----------
DATAoUT PREVIOUS DATA VALID DATA VALID 

3019 drw 06 

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

--_-=---=-t_tCHZ(5)~ 
DATAoUT---------------------H ~ 

3019 drw 07 

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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IDT7MP4120 
1M x 32 CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 

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

twc 

~ K ) / 
--.-/ '" 

ADDRESS 

/ 
V 

tAW 

~ 
~ / 

/ 

r-- tAS twp (7) tWR_ 

"f\.. / 
V 

~ tWHZ(6)_ tOHZ(6) 

tOHZ (6) r-- tOW(6)_ 

DATA OUT (4) " V (4) ) -/ f'-
~ tDW tDH 

V DATA VALID " ~ / 
DATA IN 

3019 drw 08 

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

twc 

ADDRESS ) K ) K 
tAW 

~ ./ 
~ 

14-- tAS tcw tWR 

tow .. I. tDH 

DATAIN -------------------CE DATA VALID 

3019 drw 09 

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 + 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. 

7.6 6 

fI 
I 



IDT7MP4120 
1M x 32 CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 

PACKAGE DIMENSIONS 

ZIP VERSION 
FRONT VIEW 

PIN 1 0.100 TYP 0.250 TYP 

0.050 TYP REAR VIEW 

0.015 
D.025 

0.125 
0.175 

PIN 1 

SIMM VERSION 

0.640 
0.660 

~ _______________ 4.260 --------------------------IM 
~3.980. __ : 

3.988 

4.240 ~ 

FRONT VIEW 

I O~,Q.,~L III" III" ~,IIIIIIIII" 1I1I11~,1,,, 11111"" ~ 
BACK VIEW 

PIN 1 

7.6 

SIDE VIEW 

0.350 
MAX. 

3019 drw 10 

SIDE VIEW 

3019drw11 
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IDT7MP4120 
1M x 32 CMOS STATIC RAM MODULE 

ORDERING INFORMATION 

lOT XXXXX X X 

Device 
Type 

Power Speed 

X 

Package 

X 

Process/ 
Temperature 

Range 

I '--------II Blank 

Z 
M 

20 
L..-___________ --I 25 

35 

~--------------~ S 

COMMERCIAL TEMPERATURE RANGE 

Commercial (O°C to +70°C) 

FR-4 ZIP (Zig-Zag In-line vertical Package) 
FR-4 SIMM (Single In-line Memory Module) 

} Speed in Nanoseconds 

Standard Power 

7MP4120 1M x 32 Static RAM Module 
3019 drw 12 

7.6 8 

• I 



256K x 32 IDT7MP4045 (;) BiCMOS/CMOS STATIC RAM 
MODULE 

Integrated Device Technology, Inc. 

FEATURES: 
• High density 8 megabit static RAM module 

• Low profile 64 pin ZIP (Zig-zag In-line vertical Package) 
or 64 pin SIMM (Single In-line Memory Module) 

• Ultra fast access time: 1 Ons (max.) 

• Surface mounted plastic components on an epoxy 
laminate (FR-4) substrate 

• Single 5V (±10%) power supply 

• Multiple GND pins and decoupling capacitors for maxi­
mum noise immunity 

• Inputs/outputs directly TTL-compatible 

PIN CONFIGURATION(1) 

GND 
PDo 2 

PD1 PDo-GND 
1100 4 1/08 PD1-GND 
1/01 6 7 1/09 
1/02 8 9 1/010 
1/03 10 11 11011 
Vee 12 13 Ao 

A7 14 15 A1 
A8 16 17 A2 
A9 18 19 1/012 

1/04 20 21 1/013 
1/05 22 23 1/014 
1/06 24 25 1/015 
1/07 26 27 GND 
WE 28 29 A15 
A14 30 

31 CS2 
CS1 32 ZIP, SIMM 

TOP VIEW 
CS3 34 33 CS4 

A16 36 35 A17 

GND 38 37 OE 

1/016 40 39 1/024 

1/017 42 41 1/025 

1/018 44 43 1/026 
45 11027 1/019 46 

A10 48 47 A3 

A11 50 49 A4 

52 51 As 
A12 53 Vee 
A13 54 

55 A6 1/020 56 
57 1/028 

1/021 58 
59 1/029 

1/022 60 
61 1/030 

1/023 62 
63 1/031 

GND 64 
2703 drw 01 

NOTE: 
1. Pins 2 and 3 (PDo and POI) are read by the user to determine the density 

of the module. If PDo reads GND and POI reads GND, then the module 
had a 256K depth. 

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

COMMERCIAL TEMPERATURE RANGE 
(i;l1993 Integrated Device Technology, Inc. 

7.7 

DESCRIPTION: 
The IDT7MP4045 is a 256K x 32 static RAM module 

constructed on an epoxy laminate (FR-4) substrate using 8 
256K x 4 static RAMs in plastic SOJ packages. Availability of 
four chip select lines (one for each group of two RAMs) 
provides byte access. Extremely fast speeds can be achieved 
due to the use of 1 megabit static RAMs fabricated in lOT's 
high performance, high reliability technology. The IDT7MP4045 
is available with access time as fast as 10ns with minimal 
power consumption. 

The IDT7MP4045 is packaged in a 64 pin FR-4 ZIP'(Zig­
zag In-line vertical Package)or a 64 pin SIMM (Single In-line 
Memory Module). The ZIP configuration allows 64 pins to be 
placed on a package 3.65 inches long and 0.35 inches wide. 
At only 0.60 inches high, this low profile package is ideal for 
systems with minimum board spacing while the SIMM con­
figuration allows use of edge mounted sockets to secure the 
module. 

All inputs and outputs of the IDT7MP4045 are TTL-com­
patible and operate from a single 5V supply. Full asynchro­
nous circuitry requires no clocks or refresh for operation and 
provides equal access and cycle times for ease of use. 

Two identification pins (PDO and PD1) are provided for 
applications in which different density versions of the module 
are used. In this way, the target system can read the respec­
tive levels of PDo and PD1 to determine a 256K depth. 

FUNCTIONAL BLOCK DIAGRAM 

1/00·31 2703 drw 02 

PIN NAMES 
1/00-31 Data InputslOutputs 

Ao-17 Addresses 

CS1-4 Chip Selects 

WE Write Enable 

OE Output Enable 

PDo-1 Depth Identification 

Vcc Power 

GND Ground 

2703 tbl 01 

OCTOBER 1993 
DSC·70611S 



IDT7MP4045 256K x 32 
BiCMOS/CMOS STATIC RAM MODULE 

CAPACITANCE (TA = +25°e, F = 1.0MHz) 

Symbol Parameter(1) Conditions Max. 

CIN(e) Input Capacitance V(IN) = OV 20 
(CS) 

CIN(A) Input Capacitance V(IN) = OV 70 
(Address & Control) 

CliO I/O Capacitance V(OUT) = OV 12 

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

RECOMMENDED DC OPERATING 
CONDITIONS 
Symbol Parameter Min. Typ. 

Vee Supply Voltage 4.5 5.0 

GND Supply Voltage 0 0 

VIH Input High Voltage 2.2 -
VIL Input Low Voltage -D.5(1) -

Max. 

5.5 

0 

6.0 

0.8 

Unit 

pF 

pF 

pF 

2703 tbl 02 

Unit 

V 

V 

V 

V 

NOTE: 2703 tbl 03 

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

RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 

Ambient 
Grade Temperature GND Vee 

Commercial O°C to +70°C OV 5.0V ± 10% 

DC ELECTRICAL CHARACTERISTICS 
(Vee = 5.0V ±1 0%, TA = ooe to + 70°C) 

2703tbl04 

COMMERCIAL TEMPERATURE RANGE 

TRUTH TABLE 
Mode CS OE WE Output Power 

Standby H X X High-Z Standby 

Read L L H DATAoUT Active 

Write L X L DATAIN Active 

Read L H H High-Z Active 

2703 tbl 05 

ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Rating Value Unit 

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

TA Operating Temperature o to +70 °C 

T81AS Temperature Under Bias -10 to +85 °C 

TSTG Storage Temperature -55 to +125 °C 

lOUT DC Output Current 50 mA 

NOTE: 2703 tbl 06 

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. 

Symbol Parameter Test Conditions Min. Max. Unit 

Ilul Input Leakage Vee = Max.; VIN = GND to Vee - 80 JJA 
(Address and Control) 

pul Input Leakage (Data) Vee = Max.; VIN = GND to Vee - 10 JJA 
PLOI Output Leakage Vee = Max.; CS = VIH, VOUT = GND to Vee - 10 JJA 
VOL Output LOW Vee = Min., IOL = 8mA - 0.4 V 

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

2703 tbl 07 

10ns - 17ns(1) 20ns - 35ns 
Symbol Parameter Test Conditions Max. Max. Unit 

lee Dynamic Operating f = fMAX; CS = VIL 1600 1360 mA 
Current Vee = Max.; Output Open 

158 Standby Supply CS e:: VIH, Vee = Max. 480 480 mA 
Current Outputs Open, f = fMAX 

1581 Full Standby CS e:: Vee - 0.2V; f = 0 320 120 mA 
Supply Current VIN> Vee - 0.2V or < 0.2V 

NOTE: 2703 tbl 08 

1. Preliminary specifications only. 
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IDT7MP4045 256K x 32 
BICMOS/CMOS STATIC RAM MODULE 

AC TEST CONDITIONS 
Input Pulse Levels GND to3.0V 

Input Rise/Fall Times Sns 

Input Timing Reference Levels 1.SV 

Output Reference Levels 1.SV 

Output Load See Figures 1-4 
2703tbl09 

+5 V 

DATAoUT DATAoUT 

255!2 

2703 drw03 
"Includes scope and jig. 

Figure 1. Output Load 

DATAoUT .:t._v------:::L--(~ 
ZO: son -= t son 

1.5V 

2703 drw 05 

Figure 3. Alternate Output Load 

8 

6 

ATAA 
(Typical, ns) 5 

7.7 

COMMERCIAL TEMPERATURE RANGE 

+5V 

2550 5 pF* 

2703 drw04 

Figure 2. Output Load 
(for tOLZ,tOHZ, tCHZ, tcLZ, twHZ, tow) 

20 40 60 80 100 120 140 160 180 200 

CAPACITANCE (pF) 

Figure 4. Alternate Lumped capacitive Load, 
Typical Derating 

2703 ctw 06 
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IDT7MP4045 256K x 32 
BiCMOS/CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 

AC ELECTRICAL CHARACTERISTICS 
VCC = 5V ±1 0%, TA = O°C to + 70°C) 

7MP4045SAxXZ,7MP4045SAxxM 

-10(2) -12(2) -15(2) _17(2) 

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

Read Cycle 

tRC Read Cycle Time 10 - 12 - 15 - 17 - ns 

tAA Address Access Time - 10 - 12 - 15 - 17 ns 

tACS Chip Select Access Time - 10 - 12 - 15 - 17 ns 

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

tOE Output Enable to Output Valid - 5 - 7 - 8 - 9 ns 

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

tCHZ(1) Chip Deselect to Output in High Z - 6 - 7 - 8 - 9 ns 

tOHZ(1) Output Disable to Output in High Z - 6 - 7 - 8 - 9 ns 

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

Write Cycle 

twc Write Cycle Time 10 - 12 - 15 - 17 - ns 

tcw Chip Select to End of Write 8 - 10 - 12 - 14 - ns 

tAW Address Valid to End of Write 8 - 10 - 12 - 14 - ns 

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

twp Write Pulse Width 8 - 10 - 12 - 14 - ns 

tWR Write Recovery Time 1 - 1 - 1 - 1 - ns 

tWHZ(1) Write Enable to Output in High Z - 5 - 6 - 7 - 8 ns 

tDW Data to Write Time Overlap 6 - 7 - 8 - 9 - ns 

tDH Data Hold from Write Time 1 - 1 - 1 - 1 - ns 

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

NOTES: 2703 tbltO 

1. This parameter is guaranteed by design, but not tested. 
2. Preliminary specifications only. 
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IDT7MP4045 256K x 32 
BICMOS/CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 

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

7MP4045SxxZ 7MP4045SxxM 

-20 -25 -35 

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

Read Cycle 

tAC Read Cycle Time 20 - 25 - 35 - ns 

tM Address Access Time - 20 - 25 - 35 ns 

tACs Chip Select Access Time - 20 - 25 - 35 ns 

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

tOE Output Enable to Output Valid - 10 - 12 - 18 ns 

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

tCHZ(l) Chip Deselect to Output in High-Z - 10 - 12 - 18 ns 

tOHZ(l) Output Disable to Output in High-Z - 10 - 10 - 10 ns 

tOH Output Hold trom Address Change 3 - 3 - 5 - ns 

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

tPO(l) Chip Deselect to Power-Down Time - 20 - 25 - 35 ns 

Write Cycle 

twc Write Cycle Time 20 - 25 - 35 - ns 

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

tAw Address Valid to End-ot-Write 15 - 20 - 30 - ns 

tAs Address Set-up Time 0 - 0 - 0 - ns 

twp Write Pulse Width 15 - 20 - 30 - ns 

twR Write Recovery Time 0 - 0 - 0 - ns 

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

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

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

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

NOTES: 27031blll 

1. This parameter is guaranteed by design, but not tested. 
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IDT7MP4045 256K x 32 
BiCMOS/CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 

TIMING WAVEFORM OF READ CYCLE NO. 1(1) 

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

CS ~ __ ~~~ ______________________________ +-______ r'~~~~ __ ~~L-~L-__ '-~ 

DATA OUT ------------------------------------~ 

2703 drw 07 

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

ADDRESS ~::~--~~~~~~~~~--~~---t-O-H~~--~~~~~~-t-A~A~-----t~R~C---------------~--I--~~-t-O-H----------
DATAoUT PREVIOUS DATA VALID DATA VALID 

2703 drw 08 

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

~~~~U~4~~ ~1 ~~=~1 
DATAoUT ~~~ __ --------------------------------~ 

2703 drw 06 

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. 

7.7 6 
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IDT7MP4045 256K x 32 
BICMOS/CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 

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

twe 

~ K ) / 
--./ " 

ADDRESS 

/ 
/ 

tAW 

~ 
/ 

/ 
r\. 
f4- tAS twp (7) tWR_ 

"'~ / 
/ 

f4- tWHZ(6)_ tOHZ(6) 

tOHZ (6) -- tOW(6)_ 

DATA OUT (4) " / (4) ) -/ "-
I'--- tow tOH 

V DATA VALID " ['-. / 
DATA IN 

2703 drw 10 

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

we 

ADDRESS ) ( ) ( 
tAW 

~ / ~ 

04- tAS tew tWR 

tow .. I .. tOH 

DATA!N ------------------«E DATA VALID 3;:11----
2703 drw 11 

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 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. 
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IDT7MP4045 256K x 32 
BiCMOS/CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 

PACKAGE DIMENSIONS 

ZIP VERSION 

I 3.640 I .. 3.660 ~ 

~~~ ~ 
PIN 1 .... 1- 0.250 -I ~ --11-- --II- f 

0.015 TYP. 0100 0.125 o 025 . 0.050--
. TYP. TYP. 0.190 

FRONT VIEW 

~~I~ 
BACK VIEW PIN 1 

SIMM VERSION 

3.840 ~ ~ ______________ 3.860 ______________________ ~M 

3.580 
~---------------------3.588------------~~~ 

0.240 PIN 1 
0.260 

FRONT VIEW 

I 0 1!:IIII1I11.'I~g~~I~!I~~ 
BACK VIEW 

PIN 1 

7.7 

SIDE VIEW 

0.350 
MAX. 

2703 drw 12 

SIDE VIEW 

2703 drw 13 
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IDT7MP4045 256K x 32 
BiCMOS/CMOS STATIC RAM MODULE 

ORDERING INFORMATION 

lOT XXXXX 

Device 
Type 

x x 
Power Speed 

x x 
Package Process! 

Temperature 
Range 

L------li Blank 

'---------1' Z 1M 

10 
12 
15 

~----------------------~17 
20 
25 
35 

Is 
~----------------------~ISA 

COMMERCIAL TEMPERATURE RANGE 

FR-4 ZIP (Zig-Zag In-line vertical Package) 
FR-4 SIMM (Single In-line Memory Module) 

} Speed in Nanoseconds 

Standard Power 
Standard Power (Revolutionary) 

L----------------------I: 7MP4045 256K x 32 Static RAM Module 
2703 dow 14 
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32Kx32 IDT7M4003 
128Kx32 IDT7M4013 t;)® 
CMOS STATIC RAM MODULES 

Integrated Device Technology, Inc. 

FEATURES 
• High-density 1 Mb/4Mb CMOS Static RAM modules 
• Footprint compatible module upgrades to the next higher 

density with relative ease 
• Fast access times: 

7M4003 - 30ns (max.) commercial 
7M4003 - 30ns (max.) military 
7M4013 -1Sns (max.) commercial 
7M4013 - 2Sns (max.) military 

• Low-power CMOS operation 
• Surface mounted LCC or SOJ components on a multi-

layered cofired ceramic substrate 
• Offered in a 66-pin "PGA-type" HIP (Hex In-line Package) 
• Single SV (±10%) power supply 
• Multiple ground pins for maximum noise immunity 
• Inputs and outputs directly TIL-compatible 

FUNCTIONAL BLOCK DIAGRAM 

1/00-1/07 1/08-1/015 

Ao-A16 32Kx 8 

OE or or 
128K x 8 128K x 8 

DESCRIPTION 
The IDT7M4003/4013 are high-speed, high-density 1 Mbl 

4Mb CMOS Static RAM modules constructed on a multilayer 
cofired ceramic substrate using either 32K x 8 or 128K x 8 
SRAM components. 

The IDT7M4003/4013 is available with access times as 
fast as 1Sns overthe commercial temperature range and 25ns 
over the military temperature range. 

This family of IDT modules are offered in a 66-pin, ceramic 
HIP (Hex In-line Package). This HIP package is similar to a 
PGA and allows the designer to fit 1 Mb/4Mb of memory into a 
minimum amount of board space. 

AIiIDT military modules are assembled with semiconduc­
tor 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. 

1/016-1/023 1/024-1/031 

32Kx 8 32Kx 8 
or or 

128K x 8 128K x 8 

2711 drw 01 

The lOT logo is a registered trademark and Flexi-Pak is a trademark of Integrated DeVice Technology. Inc. 

MILITARY AND COMMERCIAL TEMPERATURE RANGES SEPTEMBER 1993 
©1993 Integratod Device Technology. Inc DSC-7069/4 
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IDT7M4003/4013 (32K/128K x 32) 
CMOS STATIC RAM MODULE MILITARY AND COMMERCIAL TEMPERATURE RANGES 

PIN CONFIGURATION(1) 

1/06 WE1 1/015 • 1 .12 .23 34.45.56 • 1/024 VCC 1/031 
1/09 CS1 1/014 • 2 .13 .24 35.46.57 • 1/025 CS3 1/030 

1/010 GND 1/013 • 3 .14 .25 36.47.56 • 1/026 WE3 1/029 
A13 1/011 1/012 • 4 .15 .26 37.46.59 • A6 1/027 1/026 
A14 A10 OE • 5 .16 .27 36.49.60 • A7 A3 Ao 
A15 A11 GND • 6 .17 .26 39.50.61 • GND A4 A1 
A16 A12 WEo • 7 .16 .29 40.51.62 • A6 A5 A2 

GND VCC 1107 • 6 .19 .30 41.52.63 • A9 WE2 1/023 
1/00 CSO 1/06 • 9 .20 .31 42.53.64 • 1/016 CS2 1/022 
1101 GND 1/05 • 10 .21 .32 43.54.65 • 1/017 GND 1/021 
1/02 1/03 1/04 • 11 .22 .33 44.55.66 • 1/016 11019 1/020 

HIP 
TOP VIEW 

2711 drw 02 

NOTE: 
1. For the IDT7M4003 (32K x 32) version, pins 6 and 7 are no connects. 

PIN NAMES 

Name Description 

1/00-31 Data Inputs/Outputs 

AO-16 Address Inputs 

WEo-3 Write Enables 

CSO-3 Chip Selects 

OE Output Enable 

Vee Power Supply 

GND Ground 

2711 tblOl 

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

Symbol Parameter Conditions Max. Unit 

CIN(1) Input Capacitance VIN = OV 12 pF 
(DATA, CS, WE) 

CIN(2) Input Capacitance VIN = OV 50 pF 
(ADDRESS, OE) 

COUT Output Capacitance VOUT = OV 12 pF 

NOTE: 2711 tbl02 
1. This parameter is guaranteed by design, but not tested. 

TRUTH TABLE 

Mode CS OE WE Output Power 

Standby H X X High-Z Standby 

Read L L H DATAoUT Active 

Read L H H High-Z Active 

Write L X L DATAIN Active 
2711 tbl 03 

7.8 

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 
to GND 

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 50 50 mA 
Current 

NOTE: 2711 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. 

RECOMMENDED DC OPERATING 

CONDITIONS 

Symbol Parameter Min. Typ. 

Vee Supply Voltage 4.5 5.0 

GND Supply Voltage 0 0 

VIH Input HIGH Voltage 2.2 -
VIL Input LOW Voltage -0.5(1) -

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

Max. Unit 

5.5 V 

0 V 

6.0 V 

0.8 V 

2711 tbl05 

RECOMMENDED OPERATING 

TEMPERATURE AND SUPPLY VOLTAGE 

Ambient 
Grade Temperature GND Vee 

Military -55°C to + 125°C OV 5.0V±10% 

Commercial O°C to +70°C OV 5.0V±10% 
2711 tbl 06 
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IDT7M4003/4013 (32K/128K x 32) 
CMOS STATIC RAM MODULE MILITARY AND COMMERCIAL TEMPERATURE RANGES 

DC ELECTRICAL CHARACTERISTICS 
(Vee = 5.0V + 10%, TA = -55°C to + 125°C and O°C to + 70°C) -

Symbol Parameter Test Conditions Min. Max.(1) Max.<2) Unit 

IILlI Input Leakage Current Vee = Max., VIN = GND to Vee - 20 40 J1A 
(Address, OE) 

IILlI Input Leakage Current Vee = Max., VIN = GND to Vee - 5 10 J1A 
(Data, CS, WE) 

IILol Output Leakage Current Vee = Max. - 5 10 J1A 
CS = VIH, VOUT = GND to Vee 

lee Dynamic Operating Current Vee = Max., CS::;; VIL - 720 BOO rnA 
f = fMAX, Output Open 

IS8 Standby Supply Curent Vee = Max., CS ~ VIH - 160 240 rnA 
f = fMAX, Output Open 

IS81 Full Standby Supply Current CS ~ Vee -O.2V - 60 BO rnA 
VIN > Vee -0.2V or < 0.2V 

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

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

2711 tbl 07 
NOTES: 
1. For TA = ooe to +70oe versions only. 
2. For TA = -55°e to +125°e versions only. 

AC TEST CONDITIONS 
Input Pulse Levels GND to 3.0V 

Input Rise/Fall Times 10ns 

Input Timing Reference Levels 1.5V 

Output Reference Levels 1.5V 

Output Load See Figures 1 and 2 

2711 tbl07 

+5V +5 V 

4Bon k 4BOO 

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

255n 

·Including scope and jig 

Figure 1. Output Load 

30 pF* 

2711 drw 03 

7.8 

255n 

"Including scope and jig 

Figure 2. Output Load 

5 pF* 

2711 drw 04 

(for tClz, tOlZ, tCHZ, tOHZ, tow, tWHZ) 
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IDT7M4003f4013 (32Kf128K x 32) 
CMOS STATIC RAM MODULE 

AC ELECTRICAL CHARACTERISTICS 

(Vcc = 5.0V ± 10%, TA = -55°C to + 125°C and O°C to + 70°C) 
_15(2) 

Symbol Parameters Min. Max. 

READ CYCLE 

tRC Read Cycle Time 15 -

tAA Address Access Time - 15 

tACS Chip Select Access Time - 15 
tClZ(1) Chip Select to Output in Low-Z 5 -

tOE Output Enable to Output Valid - 10 
tOlZ(1) Output Enable to Output in Low-Z 0 -
tCHZ(1) Chip Deselect to Output in High-Z - 6 

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

tOH Output Hold from Address Change 3 -

WRITE CYCLE 

twc Write Cycle Time 15 -
tcw Chip Select to End-of-Write 12 -
tAW Address Valid to End-of-Write 12 -
tAS Address Set-up Time 0 -
twp Write Pulse Width 12 -

tWR Write Recovery Time 0 -
tWHZ(1) Write Enable to Ouput in High-Z - 6 

tDW Data to Write Time Overlap 8 -

tDH Data Hold from Write Time 0 -
tow(1) Output Active from End-ot-Write 0 -

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

7.8 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

_17(2) _20(2) -25 -30 

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

17 - 20 - 25 - 30 - ns 

- 17 - 20 - 25 - 30 ns 

- 17 - 20 - 25 - 30 ns 

5 - 5 - 5 - 5 - ns 

- 11 - 12 - 13 - 15 ns 

0 - 0 - 2 - 2 - ns 

- 7 - 8 - 12 - 15 ns 

- 7 - 7 - 12 - 13 ns 

3 - 3 - 3 - 3 - ns 

17 - 20 - 25 - 30 - ns 

13 - 15 - 20 - 25 - ns 

13 - 15 - 20 - 25 - ns 

0 - 0 - 0 - 0 - ns 

13 - 15 - 20 - 23 - ns 

0 - 0 - 0 - 0 - ns 

- 8 - 9 - 12 - 13 ns 

8 - 9 - 13 - 15 - ns 

0 - 0 - 3 - 3 - ns 

0 - 0 - 5 - 5 - ns 

2711 tbl 09 
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IDT7M4003/4013 (32K/128K x 32) 
CMOS STAllC RAM MODULE 

AC ELECTRICAL CHARACTERISTICS 

(Vee = 5.0V ± 10%, TA = -55°C to + 125°C and O°C to + 70°C) 

Symbol Parameters 

READ CYCLE 

tRC Read Cycle Time 

tAA Address Access Time 

tACS Chip Select Access Time 

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

tOE Output Enable to Output Valid 

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

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

tOHZ(l) Output Disable to Output in High-Z 

tOH Output Hold from Address Change 

WRITE CYCLE 

twc Write Cycle Time 

tcw Chip Select to End-of-Write 

tAW Address Valid to End-of-Write 

tAS Address Set-up Time 

twp Write Pulse Width 

tWR Write Recovery Time 

tWHZ(l) Write Enable to Ouput in High-Z 

tow Data to Write Time Overlap 

toH Data Hold from Write Time 

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

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

7.8 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

-35 -40 -50 -60 

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

35 - 40 - 50 - 60 - ns 

- 35 - 40 - 50 - 60 ns 

- 35 - 40 - 50 - 60 ns 

5 - 5 - 5 - 5 - ns 

- 20 - 25 - 30 - 30 ns 

2 - 5 - 5 - 5 - ns 

- 17 - 20 - 20 - 25 ns 

- 15 - 20 - 20 - 25 ns 

5 - 5 - 5 - 5 - ns 

35 - 40 - 50 - 60 - ns 

30 - 35 - 45 - 55 - ns 

30 - 35 - 45 - 55 - ns 

0 - 2 - 2 - 5 - ns 

25 - 30 - 40 - 50 - ns 

0 - 0 - 0 - 0 - ns 

- 17 - 20 - 20 - 25 ns 

16 - 16 - 25 - 30 - ns 

3 - 3 - 5 - 5 - ns 

5 - 5 - 5 - 5 - ns 

2711 tbl 10 
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IDT7M4003/4013 (32K1128K x 32) 
CMOS STAllC RAM MODULE MILITARY AND COMMERCIAL TEMPERATURE RANGES 

TIMING WAVEFORM OF READ CYCLE NO. 1(1) 

14---------- tRC 

ADDRESS 

tOLZ (5) 14---~ 

tAcs --+----~ 
tCLZ (5) ___ .-j 

DATAoUT 

2711 drw 05 

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

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

ADDRESS __________________ -_-_-_-_-_-_-_-_--_-_-_-_-~------------
t-oI.~---tOH 

DATAoUT 

2711 drw 06 

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

CS~ ___ r 
DATAoUT l teLZ (~ =k><><>k " L teHz (5) j~ __ 

2711 drw 07 

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. 

7.8 6 



IDT7M4003/4013 (32K/128K x 32) 
CMOS STATIC RAM MODULE MILITARY AND COMMERCIAL TEMPERATURE RANGES 

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

twc 

ADDRESS ) ( ) K 

OE / 
V 

tAw 

CS "-, / 
/ 

~tAS twp (7) .. tWR-

"', / 
/ 

_ tWHZ(6)_ tOHZ (6) 

DATAoUT 

to HZ (6) -- tOW(6) 1 
(4) " (4) ) ~ / r 

~ tDW tDH 

DATAIN V DATA VALID '" "- / 
~ .<.711 drw08 

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

twc 

ADDRESS ) K ) / 
"-

tAW 

CS ~IAS '1 / 
~ 

tcw tWR 

DATAIN 

tow • I • tOH 

---------c( 3)1-----DATA VALID 

2711 drw 09 

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. twA is measured from the earlier of CS or WE going HIGHh to the end of write cycle. 
4. During this period, I/O 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 OE is LOW during a WE controlled write cycle, the write pulse width must be the larger of twp or (twHZ + tow) to allow the I/O drivers to turn off data and 

to be placed on the bus for the required tow. If OE 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 . 

7.8 7 



ID17M4003/4013 (32K1128K x 32) 
CMOS STATlC RAM MODULE 

PACKAGE DIMENSIONS 

7M4003SxxCHx 

7M4013SxxCHx 

MILITARY AND COMMERCIAL TEMPERATURE RANGES 

r 
.090 1 

M AX. 

1 

.. 1.090 
~ MAX. 

D[] 
D .. 

t TOP VIEW 

"0":""1"90 ---. 0.170 I 
__r_L--_-' 

1:===>------1.-0 .100 

F===>-----::~ TYP. 

t 

0.245 
MAX. 1.-

0.015 
0.025 

t 
Pin 1 

t ----. ~0.100 
TYP. 

r---------------~~_. ••••••••••• ••••••••••• ••••••••••• 

I DOD 0 I 
••••••••••• ••••••••••• ••••••••••• 

BOTTOM VIEW 

PIN1 ....... L ~ -------..I ,,1 1.385 ~ 

,IO[IIJ §O 
1.385 ~ [IIJ 

'--1 ----'11 

O. 1 00------.1 '-----­
TYP.~r--

ft· •• • :<1 •• I·· 
_. 

•• ••• ••• • •• ••• • •• ••• • •• r·· 
_. 

•• ••• 
~. • • .~ • • 

I.I~ ~IJ .Q2iill. 
0.610 

0.990 
1.010 

7.8 

t 
~ 
0.610 

2711 drw 10 

~jr 0.135 

I~~~~ --. 

0.200 
MAX . 

....t.. QJllQ. + 0.025 

rutO.050 
MAX. 

~I 0.250 
~ MAX. 

2711 drw 11 
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IDT7M4003/4013 (32K/128K x 32) 
CMOS STAT1C RAM MODULE MILITARY AND COMMERCIAL TEMPERATURE RANGES 

7M4013SxxNH 
PIN 1 L 1.355--------.1 
,1 1.385 ~ 

1TOrrD JO 1.385 ~ 

~I ..--rrD ----'1 1 

0.100 

TYP.-.J~ 

(i)e. 
ir •• I:: ••• ••• ••• I:: 

PIN1 --. ~: 

• e(i) 
..ir _. 
••• ••• • •• • •• _. 
••• . ~~ 
.-<!) 

~ 
0.610 

~ .. 
0.990 
1.010 

0.125 j I. 0.135 

I~~~~ -. 

0.250 
MAX . 

l 0.015 

mt
O.~50 0.025 

MAX. 

~I 0.305 -;J MAX. 

2711 drw 12 

ORDERING INFORMATION 

IDT XXXX 

Device 
Type 

xx xxx 
Power Speed 

X 

Package 

x 
Process/ 

Temperature 
Range 

L-J~lank Commercial (O°C to +70°C) 
Mi litary (-55°C to + 125°C) 
Semiconductor components compliant to 
MIL-STD-883, Class B 

I CH 1.-_____ ---1

1 

NH* LCCs on a Sidebraze HIP (Hex In-line Package) 
SOJs on a Sidebraze HIP (Hex In-line Package) 

15 (commercial only) 
17 (commercial only) 
20 
25 

L--------------1 30 Speed in Nanoseconds 
35 
40 
45 
50 
60 

~------------------------~: S Standard Power 

I 7M4003 32K x 32 CMOS Static RAM Module 
'-----------------------il 7M4013 128K x 32 CMOS Static RAM Module 

• NH - This package option is only available on the IDT7M4013 version. 

2711 drw 13 
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64Kx32 IDT7MP4036 G CMOS STATIC RAM MODULE 

Integrated Device Technology, Inc. 

FEATURES: 
• High-density 2MB Static RAM module 
• Low profile 64-pin ZIP (Zig-zag In-line vertical Package) or 

64-pin SIMM (Single In-line Memory Module) 
• Ultra fast access time: 12ns (max.) 
• 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 
• Inputs/outputs directly TTL-compatible 

PIN CONFIGURATION(1) 

GND 
PDo PDl PDo-OPEN 
1/00 1/08 PD1-GND 
1/01 1/09 
1/02 1/010 
V03 10 11 11011 
Vee 12 13 AD 
A7 14 15 Al 
A8 16 17 A2 
A9 18 19 1/012 
1/04 20 21 1/013 
1/05 22 23 1/014 
1/06 24 25 1/015 
1/07 26 27 GND 
WE 28 29 A15 
A14 30 31 CS2 
CSl 32 

CS3 34 33 CS4 
35 NC NC 36 

GND 38 37 OE 

1/016 40 39 1/024 

1/017 42 41 1/025 
43 1/026 

1/018 44 
45 1/027 

1/019 46 
47 A3 AlO 48 
49 A4 

All 50 
51 A5 

A12 52 
53 Vee 

A13 54 55 A6 
11020 56 

57 1/028 
1/021 58 59 1/029 
1/022 60 

61 1/030 
1/023 62 63 1/031 
GND 64 

2682 drw02 
ZIP,SIMM 

NOTE: TOP VIEW 

1. Pins 2 and 3 (POo and POl) are read by the user to determine the density 
of the module. If POo reads Open and POl reads GNO, then the module 
had a 64K depth. 

The lOT logo is a registered trademar1< of Integrated Device Technology. Inc. 

COMMERCIAL TEMPERATURE RANGE 
<l:I1993 Integrated Device Technology. Inc. 

7.9 

DESCRIPTION: 
The IDT7MP4036 is a 64K x 32 Static RAM module 

constructed on an epoxy laminate (FR-4) substrate using 
eight 64K x 4 StaticRAMs in plastic SOJ packages. Availability 
of four chip select lines (one for each group of two RAMs) 
provides byte access. Extremely fast speeds can be achieved 
due to the use of 256K StaticRAMs fabricated in lOT's high­
performance, high-reliability CMOS technology.The 
IDT7MP4036 is available with access time as fast as 12nswith 
minimal power consumption. 

The IDT7MP4036 is packaged in a 64-pin FR-4 ZIP (Zig­
zag In-line vertical Package)or a 64-pin SIMM (Single In-line 
Memory Module). The ZIP configuration allows 64 pins to be 
placed on a package 3.65 inches long and 0.35 inches wide. 
At only 0.50 inches high, this low-profile package is ideal for 
systems with minimum board spacing, while the SIMM con­
figuration allows use of edge mounted sockets to secure the 
module. 

All inputs and outputs of the IDT7MP4036 are TTL-com­
patible and operate from a single 5V supply. Full asynchro­
nous circuitry requires no clocks or refresh for operation and 
provides equal access and cycle times for ease of use. 

Two identification pins (PDo and PD1) are provided for 
applications in which different density versions of the module 
are used. In this way, the target system can read the respec­
tive levels of PDo and PD1 to determine a 64K depth. 

FUNCTIONAL BLOCK DIAGRAM 

~PDO-l 
ADDRESS 

1/00-31 2682 drw 01 

PIN NAMES 
I/O!H31 Data Inputs/Outputs 

Ao-15 Addresses 
CSl-4 Chip Selects 

WE Write Enable 

OE Output Enable 

PDo-l Depth Identification 
Vcc Power 
GND Ground 
NC No Connect 

2682tblOl 
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IDT7MP4036 
64K x 32 CMOS STATIC RAM MODULE 

CAPACITANCE (TA = +25°C, F = 1.0MHz) 

Symbol Parameter(1) Conditions Max. 

CIN{D) Input Capacitance V{IN) = OV 15 
(Data) 

CIN{A) Input Capacitance V{IN) = OV 70 
(Address & Control) 

COUT Output Capacitance V{OUT) = OV 15 

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

RECOMMENDED DC OPERATING 
CONDITIONS 
Symbol Parameter Min. Typ. 

Vee Supply Voltage 4.5 5.0 

GND Supply Voltage 0 0 

VIH(2) Input High Voltage 2.2 -
VIL Input Low Volta~e -o.5(1) -

Max. 

5.5 

0 

6.0 

0.8 

Unit 

pF 

pF 

pF 

2682 tbl 02 

Unit 

V 

V 

V 

V 

NOTES: 2682tbl03 

1. VIL (min) = -l.SV for pulse width less than 10ns. 
2. I/O pins must not exceed Vee +O.5V. 

RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 

Ambient 
Grade Temperature GND Vee 

Commercial O°C to +70°C OV 5.0V ± 10% 

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

2682tbl04 

COMMERCIAL TEMPERATURE RANGE 

TRUTH TABLE 
Mode CS OE WE Output Power 

Standby H X X High-Z Standby 

Read L L H DATAoUT Active 

Write L X L DATAIN Active 

Read L H H High-Z Active 

2682 tbl 05 

ABSOLUTE MAXIMUM RATINGS(1) 
Symbol Rating Value Unit 

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

TA Operating Temperature o to +70 °C 

TSIAS Temperature Under Bias -10 to +85 °C 

TSTG Storage Temperature -55 to +125 °C 

lOUT DC Output Current 50 mA 

NOTES: 2682tbl06 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 

2. I/O pins must not exceed Vee +O.5V. 

Symbol Parameter Test Conditions Min. Max. Unit 

JILlJ Input Leakage Vee = Max.; VIN = GND to Vee - 80 ~ 
(Address and Control) 

JILlJ Input Leakage (Data) Vee = Max.; VIN = GND to Vee - 10 ~ 

JILOJ Output Leakage Vee = Max.; CS = VIH, VOUT = GND to Vee - 10 ~ 

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

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

2682 tbl07 

Symbol Parameter Test Conditions Max. Unit 

Icc Dynamic Operating f = fMAX; CS = VIL 1280 mA 
Current Vee = Max.; Output Open 

Iss Standby Supply CS;e: VIH. Vee = Max. 320 mA 
Current Outputs Open, f = fMAX 

ISSl Full Standby CS;e: Vee - 0.2V; f = 0 240 mA 
Supply Current VIN > Vee - 0.2V or < 0.2V 

2682 tbl 08 
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ID17MP4036 
64K x 32 CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 

AC TEST CONDITIONS 
Input Pulse Levels GND to3.0V 

Input Rise/Fall Times 5ns 

Input Timing Reference Levels 1.5V 

Output Reference Levels 1.5V 

Output Load See Figures 1 • 2 
2682 tbl 09 

+5V +5V 

4800 4800 

DATA OUT DATA OUT 

2550 30pF* 2550 

2682 drw03 2682 drw 04 

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

·incluces scope and jig. 

7.9 3 



IDT7MP4036 
64K x 32 CMOS STATIC RAM MODULE 

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

Symbol Parameter 

Read Cycle 

tRC Read Cycle Time 

tAA Address Access Time 

tACS Chip Select Access Time 

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

tOE Output Enable to Output Valid 

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

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

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

tOH Output Hold tram Address Change 

tPU(1) Chip Select to Power-Up Time 

tpo(1) Chip Deselect to Power-Down Time 

Write Cycle 

tWC Write Cycle Time 

tcw Chip Select to End-at-Write 

tAW Address Valid to End-at-Write 

tAS Address Set-up Time 

twp Write Pulse Width 

tWR Write Recovery Time 

tWHZ(1) Write Enable to Output in High-Z 

tow Data to Write Time Overlap 

toH Data Hold trom Write Time 

tow(1) Output Active tram End-at-Write 

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

-12(2) 

Min. 

12 

-

-
2 

-
0 

-

-

3 

0 

-

12 

10 

11 

1 

10 

0 

-

7 

1 

2 

7.9 

COMMERCIAL TEMPERATURE RANGE 

7MP4036SxxZ, 7MP4036SxxM 

-15 -17 

Max. Min. Max. Min. Max. Unit 

- 15 - 17 - ns 

12 - 15 - 17 ns 

12 - 15 - 17 ns 

- 2 - 2 - ns 

7 - 9 - 10 ns 

- 0 - 0 - ns 

7 - 8 - 10 ns 

7 - 8 - 9 ns 

- 3 - 3 - ns 

- 0 - 0 - ns 

12 - 15 - 17 ns 

- 15 - 17 - ns 

- 12 - 14 - ns 

- 13 - 15 - ns 

- 1 - 1 - ns 

- 12 - 14 - ns 

- 0 - 0 - ns 

7 - 8 - 9 ns 

- 8 - 10 - ns 

- 1 - 1 - ns 

- 2 - 2 - ns 

2682 tbltO 
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ID17MP4036 
64K x 32 CMOS STATIC RAM MODULE 

AC ELECTRICAL CHARACTERISTICS 
(Vce = 5V ±1 0%, TA = O°C to + 70°C) 

Symbol Parameter 
Read Cycle 

tRC Read Cycle Time 

tAA Address Access Time 

tACS Chip Select Access Time 

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

tOE Output Enable to Output Valid 

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

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

tOHZ(l) Output Disable 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 

tew Chip Select to End-of-Write 

tAW Address Valid to End-of-Write 

tAS Address Set-up Time 

twp Write Pulse Width 

tWR Write Recovery Time 

tWHZ(l) Write Enable to Output in High-Z 

tDW Data to Write Time Overlap 

tDH Data Hold from Write Time 

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

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

-20 

Min. 

20 

-

-
3 

-
0 

-
-
3 

0 

-

20 

15 

15 

0 

15 

0 

-
12 

0 

0 

7.9 

COMMERCIAL TEMPERATURE RANGE 

7MP4036SxxZ, 7MP4036SxxM 

-25 -35 

Max. Min. Max. Min. Max. Unit 

- 25 - 35 - ns 

20 - 25 - 35 ns 

20 - 25 - 35 ns 

- 3 - 3 - ns 

10 - 12 - 25 ns 

- 0 - 0 - ns 

10 - 15 - 22 ns 

10 - 15 - 22 ns 

- 3 - 3 - ns 

- 0 - 0 - ns 

20 - 25 - 35 ns 

- 25 - 35 - ns 

- 20 - 30 - ns 

- 20 - 30 - ns 

- 0 - 0 - ns 

- 20 - 30 - ns 

- 0 - 0 - ns 

12 - 15 - 18 ns 

- 15 - 20 - ns 

- 0 - 0 - ns 

- 0 - 0 - ns 

2682 tbltt 
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IDT7MP4036 
64K x 32 CMOS STATIC RAM MODULE COMMERaALTEMPERATURERANGE 

TIMING WAVEFORM OF READ CYCLE NO. 1(1) 

ADDRESS 

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

tOE ------<~ 

~------- ~CS------~--~~ 

tCLZ (5) -----~ 

DATAoUT-------------------------------------c 

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

2682 drw 07 

ADDRESS 
f ... -------------,---- tRC -----------i>k=~ 

~-----------t-OH--------~~t-AA~~---~-~---------------.-I----- ~--tO-H----------
DATAoUT PREVIOUS DATA VALID DATA VALID 

2682 drw08 

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

DATAoUT 

2682 drw09 

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. 

7.9 6 
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ID17MP4036 
64K x 32 CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 

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

twc 

ADDRESS 

DE 

tAw 

CS 

twp (7) tWR 

WE 

DATAoUT 

DATAIN 
2682 drw 10 

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

twe 

ADDRESS ) K ) ( 
tAW 

_'AS "} 
/ 

/ 

tew tWR 

tDW .'" 

DATAIN --~E DATA VALID 

2682 drw 11 

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, 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 ±500mV 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 + tow) to allow the 1/0 drivers to turn off data and 

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. 

7.9 7 



IDT7MP4036 
64K x 32 CMOS STATIC RAM MODULE 

PACKAGE DIMENSIONS 

ZIP VERSION 

I 3.640 I 
... 3.660 ~ 

~~ -.l 
PIN1 ~I"" 0.250--'/ j...- -+fr- +II+- f 

0.015 TYP. 
0.025 0.100 0.050 0.125 

TYP. TYP. 0.190 
FRONT VIEW 

BACK VIEW 

SIMM VERSION 

PIN 1 FRONT VIEW 

I 0 ,]:111" IIIll ~.I,,, "' ....... ~l", .. "' .... !,~1.." III" .... ~ 
BACK VIEW 

PIN 1 

7.9 

COMMERCIAL TEMPERATURE RANGE 

SIDE VIEW 

2682 drw 12 

• 

2682 drw 13 

8 



IDT7MP4036 
64K x 32 CMOS STATIC RAM MODULE 

ORDERING INFORMATION 

lOT XXXXX 

Device 
Type 

x x 
Power Speed 

X 

Package 

x 
Process! 

Temperature 
Range 

YBlank 

L-______ -I1 Z 
1M 

12 
15 L--___________ ~17 
20 
25 
35 

~--------------------------~IS 
I 

COMMERCIAL TEMPERATURE RANGE 

Commercial (O°C to +70°C) 

FR-4 ZIP (Zig-zag In-line vertical Package) 
FR-4 SIMM (Single In-line Memory Module) 

}speed in Nanoseconds 

Standard Power 

L---------------------il 7MP4036 64K x 32 Static RAM Module 
2682 drw 14 
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2Mx8 PRELIMINARY 

~® CMOS STATIC RAM IDT7M4084 

MODULE 
Integrated Device Technology, Inc. 

FEATURES: 
• High-density 16 megabit (2M x 8) Static RAM module 
• Equivalent to the JEDEC standard for future monolithic 
• Fast access time: 55ns (max.) 
• Low power consumption 

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

• Surface mounted plastic packages on a 36-pin, 600 mil 
FR-4 DIP (Dual-In-Line Package) substrate 

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

FUNCTIONAL BLOCK DIAGRAM 

ADDRESS 

CS 

WE 

OE 

2Mx8 
RAM 

1/0 2794 drw 01 

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

COMMERCIAL TEMPERATURE RANGE 
<e1993 Integrated Device Technology, Inc. 

DESCRIPTION: 
The IDT7M4084 is a 16 megabit (2M x 8) Static RAM 

module constructed on a co-fired ceramic substrate using 
four 512K x 8 Static RAMs and a decoder. The IDT7M4084 
is available with access times as fast as 55ns, and a data 
retention current of 250JlA and a standby current of 450JlA. 

The IDT7M4084 is packaged in a 36-pin ceramic DIP 
resulting in the same JEDEC footprint in a package 1.9 
inches long and 0.6 inches wide. 

All inputs and outputs of the7M4084 are TIL-compatible 
and operate from a single 5V supply. Fully asynchronous 
circuitry requires no clocks or refresh for operation and pro­
vides equal access and cycle times for ease of use. 

PIN CONFIGURATION 

Ao A20 
AI A19 
A2 AlB 

A3 A17 
A4 A16 
CS OE 

1/00 1/07 
1/01 1/06 
Vee Vee 

GND GND 
1/02 1/05 
1/03 1/04 
WE AIS 
As A14 
A6 A13 
A7 A12 
AB All 
A9 Ala 

2794 drw 02 

DIP 
TOP VIEW 

PIN NAMES 
1/00-7 Data Inputs/Outputs 

AO-20 Addresses 

CS Chip Select 

WE Write Enable 

OE Output Enable 

Vee Power 

GND Ground 

2794 tbl 01 

AUGUST 1993 
DSC-709SI-
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IDT7M4084 
2M x 8 CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 

TRUTH TABLE ABSOLUTE MAXIMUM RATINGS(l) 
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 

Temperature 
2794tbl02 TBIAS Temperature -10to +85 °C 

Under Bias 
CAPACITANCE(l) (TA = +25°C, f = 1.0MHz) TSTG Storage -55 to +125 °C 

Symbol Parameter Conditions 

CIN Input Capacitance VIN = OV 

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

COUT Output Capacitance VOUT = OV 

NOTE: 

Typ. Unit 

35 pF 

8 pF 

35 pF 

Temperature 

lOUT DC Output Current 50 rnA 

NOTE: 2794 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 

1. This parameter is guaranteed by design, but not tested. 
2794 tbl 03 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. 

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 
Grade 

VIH Input High Voltage 2.2 - 6 V 
Commercial 

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

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) 

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 

VOH Output High Voltage Vee = Min., IOH = -lmA 

Icc Dynamic Operating Current Vee = Max., CS s; 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 s;0.2V 

7.10 

Ambient 
Temperature GND Vee 

O°C to +70°C OV 5V± 10% 

2794 tbl 06 

7M4084LxxN 

Min. Max. Unit 

- 20 !lA 
- 20 !lA 

- 0.4 V 

2.4 - V 

- 110 rnA 

- 12 rnA 

- 450 !lA 

2794 tbl 07 
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IDT7M4084 
2M x 8 CMOS STATIC RAM MODULE 

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

Symbol Parameter 

VOR Vee for Data Retention 

leeoR Data Retention Current 

teoR(2) Chip Deselect to Data Retention Time 

tR(2) Operation Recovery Time 

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

DATA RETENTION WAVEFORM 

AC TEST CONDITIONS 

Test Condition 

-
CS <! Vee· 0.2V 

VIN s Vee· 0.2V or 

VIN <! 0.2V 

DATA 
RETENTION MODE 

VDR<! 2V 

VDR 

Input Pulse Levels GND to3.0V 

Input Rise/Fall Times Sns 

Input Timing Reference Levels 1.SV 

Output Reference Levels 1.5V 

Output Load See Figures 1 and 2 

2794 tbl 09 

+5V 

4800 

COMMERCIAL TEMPERATURE RANGE 

Max. 
Min. Vcc@2.0V Unit 

2.0 - V 

- 2S0 J.lA 
0 - ns 

tRenT - ns 

2794 tbl 08 

2794 drw 03 

+5 V 

4800 

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

2550 30pF* 
2550 5 pF* 

2794 drw 04 2794 drw 05 

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

7.10 3 
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ID17M4084 
2M x 8 CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 

AC ELECTRICAL CHARACTERISTICS(2) 
(Vce = 5V + 10% TA = O°C to +70°C ) -

7M4084LxxN 
-55 I -70 -85 I -100 -120 

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

tRC Read Cycle Time 55 - 70 - 85 - 100 - 120 - ns 

tM Address Access Time - 55 - 70 - 85 - 100 - 120 ns 

tACS Chip Select Access Time - 55 - 70 - 85 - 100 - 120 ns 

tOE Output Enable to Output Valid - 30 - 45 - 48 - 50 - 60 ns 

tOHZ(1) Output Disable to Output in High-Z - 20 - 30 - 33 - 35 - 40 ns 

tOLZ(1) Output Enable to Output in Low-Z 5 - 5 - 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 - 20 - 40 - 43 - 45 - 50 ns 

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

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

tPO(1) Chip Deselect to Power-Down Time - 55 - 70 - 85 - 100 - 120 ns 

Write Cycle 

twc Write Cycle Time 55 - 70 - 85 - 100 - 120 - ns 

twp Write Pulse Width 55 - 55 - 65 - 75 - 90 - ns 

tAS Address Set-up Time 5 - 0 - 2 - 5 - 5 - ns 

tAW Address Valid to End-of-Write 50 - 65 - 82 - 90 - 100 - ns 

tcw Chip Select to End-of-Write 50 - 65 - 80 - 85 - 100 - ns 

tow Data to Write Time Overlap 20 - 35 - 38 - 40 - 45 - ns 

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

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

tWHZ(1) Write Enable to Output in High-Z - 20 - 30 - 33 - 35 - 40 ns 

tOW(1) Output Active from End-of-Write 5 - 0 - 0 - 0 - 0 - ns 

NOTES: 2794 tbl10 

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

7.10 4 



IDT7M4084 
2M x 8 CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 

TIMING WAVEFORM OF READ CYCLE NO. 1(1) 

tRC -------------.l~ 

ADDRESS 

DATAouT------------------------------------c 

2794 drw 06 

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

tRC ----------I~ 

ADDRESS 

tAA--------~ 

~----- tOH-----I~ tOH 

DATAoUT 

2794 drw 07 

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

CS---_ II 
tACS ----L-----l~ 

DATAoUT _____ ::~~~~~~~~~ __ tC_L_Z_(5_)~~~~~~~~~~~~: .. ~------t-c-HZ_(5_1 ~ 
2794 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. 

7.10 5 



ID17M4084 
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 

ADDRESS ) K ) K -

/ ~ 
tAW --~ 

K ,/ 
~ 

f4-- tAS twp (7) tWR-

~f\.. / ~ 
~ tWHZ(6) .... tOHZ (6) 

DATAoUT 

tOHZ (6) tow (6) 

l (4) "- (4) ) -/ tOH 

r--- tow-

V DATA VALID " I'- / 
DATAIN 

2794 drw 09 

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

twc 

ADDRESS ) K ) K -
tAW 

'} / 
V 

~tAS tcw tWR 

tow .. , .. toH 

DATAIN _________________ -«( 
DATA VALID 

2794 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. twA 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 greater 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. 

7.10 6 



ID17M4084 
2M x 8 CMOS STATIC RAM MODULE 

PACKAGE DIMENSIONS 

TBD 

(Please Consult Factory) 

ORDERING INFORMATION 

IDT XXXX A 999 A A ----- -- --- -----
Device 
Type 

Power Speed Package Process/ 
Temperature 

Range 

1-1 -----II Blank 

'-----------11 N I 

55 
L--____________ ~ 70 

85 
100 
120 

~--------------IIL 

COMMERCIAL TEMPERATURE RANGE 

SOs mounted on an ceramic DIP 

} Speed in Nanoseconds 

Low Power 

L----------------------li 7M4084 2M x 8 Static RAM Module 

2794 drw 11 
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512K x 8 
IDT7M4048 

IDT7MB4048 ~@ CMOS STATIC 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 

S12K x 8 Static RAMs 
• Fast access time: 20ns (max.) 
• Low power consumption (L version) 

- Active: 110mA (max.) 
- CMOS Standby: 400llA (max.) 
- Data Retention: 2S01lA (max.) Vee = 2V 

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

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

PIN CONFIGURATION 

A1S Vee 
A1S A1S 
A14 A17 
A12 WE 
A7 A13 
As As 
As Ag 
A4 A11 
A3 OE 
A2 A10 
A1 CS 
Ao 1/07 

1/00 1/0> 
1/01 110s 
1/02 1/04 

GND 1/03 
2675 drw 01 

DIP 
TOP VIEW 

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

COMMERCIAL TEMPERATURE RANGE 
©1993 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 20ns. For low-power 
applications, the IDT7M4048 version offers a data retention 
current of 200llA and a standby current of 4001lA. 

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. 

7.11 

FUNCTIONAL BLOCK DIAGRAM 

ADDRESS 

CS 

WE 

OE 

PIN NAMES 
1/00-7 

AO-1S 

CS 

WE 

OE 

Vee 

GND 

512K x 8 
RAM 

8 

1/0 
2675 drw 02 

Data InputS/Outputs 

Addresses 

Chip Select 

Write Enable 

Output Enable 

Power 

Ground 

2675 tbl 01 

AUGUST 1993 
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IDTIM4048, IDTIMB4048 
512K x 8 CMOS STATIC RAM MODULE 

TRUTH TABLE 
Mode CS DE 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°C f = 1.0MHz 

Symbol Parameter Conditions 

CIN Input Capacitance VIN = OV 

CIN(e) Input C~acitance {CS) VIN = OV 

COUT Output Capacitance VOUT = OV 

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

Power 

Standby 

Active 

Active 

Active 

2675tbl02 

Typ. Unit 

35 pF 

8 pF 

35 pF 

2675tbl03 

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 o to +70 °C 
Temperature 

TBIAS Temperature -10 to +85 °C 
Under Bias 

TSTG Storage -55 to +125 °C 
Temperature 

lOUT DC Output Current 50 rnA 

NOTE: 2675 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 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 

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°C to +70°C OV 5V± 10% 

2675 tbl 06 

NOTE: 2675 tbl 04 

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

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

7M4048LxxN 7M4048SxxN 7MB4048SxxP 

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

IILlI Input Leakage Vee = Max., VIN = GND to Vee - 4 - 4 - 8 J,1A 

IILol Output Leakage Vee = Max., CS= VIH, - 4 - 4 - 8 J,1A 
VOUT = GND to Vee 

VOL Output Low Voltage Vee = Min., IOL = 2mA(1), - 0.4 - 0.4 - 0.4 V 
IOL = 8mA(2) 

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

Icc Dynamic Operating Current Vee = Max., CS::; VIL; f = fMAX, - 110 - 150 - 480 rnA 
Outputs Open 

ISB Standby Supply Current CS ~ VIH, Vee = Max., f = fMAX, - 12 - 12 - 250 rnA 
(TTL Levels) Outputs Open 

ISB1 Full Standby Supply Current CS ~ Vee - 0.2V, VIN ~ Vee - 0.2V - 0.4 - 12 - 170 rnA 
(CMOS Levels) or::; 0.2 

NOTES: 2675 tbl 07 

1. For 7M4048LxxN version only. 
2. For 7MB4048SxxP version only. 

7.11 2 
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IDT7M4048, IDT7MB4048 
512K x 8 CMOS STATIC RAM MODULE 

DATA RETENTION CHARACTERISTICS(3) 
(T A = DOC to + 7D°C) 

Symbol Parameter Test Condition 

VOR Vee for Data Retention -
leeoR Data Retention Current CS ~ Vee - 0.2V 

tCOR(2) Chip Deselect to Data Retention Time VIN :::; Vec - 0.2V or 

tR(2) Operation Recovery Time VIN ~ 0.2V 

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

DATA RETENTION WAVEFORM 

DATA 

COMMERCIAL TEMPERATURE RANGE 

Max. 

Min. Vcc@2.0V Unit 

2.0 - V 

- 2S0 f.LA 

0 - ns 

tRCP) - ns 

2675 tbl 08 

RETENTION MODE 

VOR ~2V 

VOR 

2675 drw 03 

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 
2675tbl09 

+5 V 

4800 4800 

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

2550 30 pF* 2550 5 pF* 

2675 drw 04 2675 drw 05 

Figure 1. Output Load Figure 2. Output Load 
(for tOlZ, tcHZ, tOHZ, tWHZ, tow and tClZ) 
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IDT7M4048, IDT7MB4048 
512K x 8 CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 

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

7MB4048SxxP 
_20(3) -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 

tM 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 - 8 - 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 - 13 - 14 - 16 - 20 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 

tPD(1) Chip Deselect to Power-Down Time - 20 - 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(2) Address Set-up Time 3 - 3 - 0 - 0 - ns 

tAW Address Valid to End-at-Write 18 - 20 - 25 - 30 - ns 

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

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

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

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

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

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

NOTES 2675tbl10 

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

II 
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IDT7M4048, IDT7MB4048 
512K x 8 CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 

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

7MB4048SxxP 7M4048SxxN 7M4048LxxN 
45 -55 -55(3) _70(3) -70 

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

tRC Read Cycle Time 45 - 55 - 55 - 70 - 70 - ns 

tAA Address Access Time - 45 - 55 - 55 - 70 - 70 ns 

tACS Chip Select Access Time - 45 - 55 - 55 - 70 - 70 ns 

tOE Output Enable to Output Valid - 25 - 30 - 35 - 45 - 45 ns 

tOHZ(1) Output Disable to Output in High-Z - 20 - 20 - 25 - 30 - 30 ns 

tOlZ(1) Output Enable to Output in Low-Z 5 - 5 - 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 - 20 - 20 - 25 - 40 - 40 ns 

tOH Output Hold from Address Change 5 - 5 - 5 - 5 - - 10 ns 

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

tPD(1) Chip Deselect to Power-Down Time - 45 - 55 - 55 - 70 - 70 ns 

Write Cycle 

twc Write Cycle Time 45 - 55 - 55 - 70 - 70 - ns 

twp Write Pulse Width 35 - 45 - 50 - 55 - 55 - ns 

tAS Address Set-up Time 5 - 5 - 5 - 0 - 0 - ns 

tAw Address Valid to End-of-Write 40 - 50 - 55 - 65 - 65 - ns 

tcw Chip Select to End-of-Write 40 - 50 - 50 - 65 - 65 - ns 

tow Data to Write Time Overlap 20 - 20 - 30 - 35 - 35 - ns 

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

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

tWHZ(1) Write Enable to Output in High-Z - 15 - 20 - 25 - 30 - 30 ns 

tOW(1) Output Active from End-of-Write 5 - 5 - 0 - 0 - 0 - ns 

NOTES: 2675tblll 

1. This parameter is guaranteed by design, but not tested. 
2. tAS=Ons for es controlled write cycles. tDH, twR= 5ns for es controlled write cycles. 
3. Preliminary specifications only. 
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IDT7M4048, IDT7MB4048 
512K x 8 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(l) Output Disable to Output in High-Z - 33 - 35 - 40 ns 

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

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

tCHZ(l) 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(l) 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(l) Write Enable to Output in High-Z - 33 - 35 - 40 ns 

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

NOTE: 2675 tbl12 

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

• 
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IDT7M4048, IDT7MB4048 
512K x 8 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 ________ ~~ tOH ___ ~ 

DATAoUT 

2675 drw 07 

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

CS-----. 

tACS ______ ~----------~ . 

DATAoUT _____ ::========~_tC_LZ_(5_)~~~~~~~~~~~~_.~~.....----------t-C-HZ __ (5_
l =Q-

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. 
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IDT7M4048, IDT7MB4048 
512K x 8 CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 

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

twc .. 

~ / ) ( 
" 

ADDRESS 

/ ~ 
tAW 

~ K /' 
~ 

~ tAS twp (7) tWR_ 

~K /' 
~ 

I--- tWHZ (6) ~ tOHZ (6) 

DATAoUT 

tOHZ (6) tow (6) 

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

V DATA VALID "-
r ./ 

DATAIN 
2675 drw 09 

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

twc 

ADDRESS 
- - ) / ) ( " tAw 

'} / 
/ 

..- tAs tcw tWR 

tow .. I.- tOH 

DATA VALID 3~-DATAIN ------c( 
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, 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, the write pulse width must be the larger of twp or (twHZ + tow) to allow the 1/0 drivers to turn off and data 

to be placed on the bus for the required tow. If OE is HIGH during a WE controlled write cycle, this requirement does not apply and the write pulse can 
be as short as the specified twP. 

7.11 8 
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IDT7M4048, IDT7MB4048 
512K x 8 CMOS STATIC RAM MODULE 

PACKAGE DIMENSIONS 

7M4048LxxN 

TOP VIEW 

0.385 
MAX. 

0.005 0.405 
0.015 t .-MAX. 

t ,; IIIIIII1 i 1111111¥a 
Pinl~II~ .. \4, "II~~~ r I I 0.175 

7MB4048SxxP 

0.035 0.015 0.100 
0.065 0.025 TYP. 

[:::J[::JI 
BOTTOM VIEW 

r- 1
.
590 ~ 

1.610 I 

TOP VIEW 

BOTTOM VIEW 

7.11 

COMMERCIAL TEMPERATURE RANGE 

SIDE VIEW 

0.590 ~ 
0.620 I-I 

I , ... ~I 
0.007 ... 1+-
0.013 

2675 drw 11 

SIDE VIEW 

f9 0.590 ,... ~I 0.620 
0.007 ... 1 __ 

0.013 ~ 

2675 drw 12 
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IDT7M4048, IDT7MB4048 
512K x 8 CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE 

ORDERING INFORMATION(1} 

lOT XXXX A 999 A A ------ ---- ---- ------ ---------
Device Power Speed Package Process/ 
Type Temperature 

Range 

I I '--------------i Blank 

L..------------il P 
IN 
20 
25 
30 
35 
45 
55 

'--------------------------~60 

65 
70 
85 
100 
120 

~ ____________________ ~IL 
IS 

SOs mounted on an FR-4 DIP 
SOs mounted on a Sidebrazed DIP 

Speed in Nanoseconds 

Low Power 
Standard Power 

L--____________________________________ ~17M4048 512K x 8 Static RAM Module (ceramic substrate) 
17MB4048 512K x 8 Static RAM Module (FR-4 substrate) 

NOTE: 
1. Please refer to the "AC ELECTRICAL CHARACTERISTICS" tables for all available power/speed/package combinations 

for the 7M404817MB4048 modules. 

7.11 

2675 drw 13 
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512K x 8 IDT7M4048 (;)® 
CMOS STATIC RAM MODULE 

Integrated Device Technology, Inc. 

FEATURES: 
• High-density 4 megabit CMOS Static RAM module 

• Equivalent to the JEDEC standard for future monolithic 
512K x 8 StaticRAMs 

• Fast access time: 25ns (max.) 

• 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 

OE 

19 

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

MILITARY TEMPERATURE RANGE 
«(11993 Integrated Device Technology, Inc. 

DESCRIPTION: 
The IDT7M4048 is a 4 megabit (512K 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 25ns. 

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 TTL-compat­
ible and operate from a single 5V supply. Fully asynchronous 
circuitry requires no clocks or refresh for operation and pro­
vides 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. 

512K x 8 
RAM 

~ 

I/O 2822 drw 01 

AUGUST 1993 
DSC·7074/2 
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IDT7M4048 
512K x 8 CMOS STATIC RAM MODULE 

PIN CONFIGURATION 

AlB 1 32 Vee 

A16 2 31 A1S 
A14 3 30 A17 
A12 4 29 WE 
A7 5 28 A13 
A6 6 27 AB 

As 7 26 Ag 

A4 8 25 All 

As 9 24 OE 

A2 10 23 Al0 

Al 11 22 CS 

Ao 12 21 1/07 
1/00 13 20 1/06 
1/01 14 19 1/05 
1/02 15 18 1104 

GND 16 17 1/03 

2822 drw 02 
DIP 

TOP VIEW 

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 

2822 tbl 01 

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

Symbol Parameter Conditions Typ. Unit 

CIN Input Capacitance VIN = OV 50 pF 

CIN(C) Input Capacitance ((:8) VIN = OV 10 of 
COUT Output Capacitance VOUT = OV 40 pF 

NOTE: 2822tbi 02 

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

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

Vcc Supply Voltage 4.5 5 5.5 V 

GND Supply Voltage a 0 a V 

VIH Input High Voltage 2.2 - 6 V 

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

NOTE: 2822tbl03 

1. VIL = -1 .5V for pulse width less than 10ns. 

MILITARY TEMPERATURE RANGE 

PIN NAMES 
1/00-7 Data Inputs/Outputs 

AO-18 Addresses 

CS Chip Select 

WE Write Enable 

OE Output Enable 

Vcc Power 

GND Ground 

2822 tbl 04 

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 DC 
Temperature 

TBIAS Temperature -65 to +135 DC 
Under Bias 

TSTG Storage -65 to +160 °C 
Temperature 

lOUT DC Output Current 50 mA 

NOTE: 2822 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 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 OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 

Ambient 
Grade Temperature GND Vee 

Military -55°C to + 125°C OV 5V± 10% 

2822tbl06 

7.12 2 
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IDT7M4048 
512K x 8 CMOS STATIC RAM MODULE MILITARY TEMPERATURE RANGE 

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

7M4048SxxCB 

Symbol Parameter Test Conditions Min. Max. Unit 

IILlI Input Leakage Vee = Max., VIN = GND to Vee - 20 flA 

IILol Output Leakage Vee = Max., CS = VIH, - 20 flA 
VOUT = GND to Vee 

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

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

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

ISB Standby Supply CUrrent CS;e: VIH, Vee = Max., f = fMAX, - 160 mA 
(TTL Levels) Outputs Open 

ISB1 Full Standby Supply Current CS;e: Vee - 0.2V, VIN ;e: Vee - 0.2V - 85 mA 
(CMOS Levels) or::; 0.2V, Vee = Max., f = 0, Outputs Open 

2822 tbl 07 

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 

2822 tbl 08 

+5V +5V 

48011 48011 

DATA OUT---4II----___ DATAoUT---__ ------__ 

25511 
30pF* 

25511 
5pF * 

2822 drw 03 2822 drw 04 

* Including scope and jig capacitances 

Figure 1. Output Load Figure 2. Output Load 
(for tOlZ, tCHZ, tOHZ, tWHZ, tow and tClZ) 
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IDT7M4048 
512K x 8 CMOS STATIC RAM MODULE 

AC ELECTRICAL CHARACTERISTICS 
(Vee = sv ± 10%, TA = -SsoC to +12S°C) 

_25(3) 

Symbol Parameter Min. Max. 
Read Cycle 

tRC Read Cycle Time 25 -

tAA Address Access Ti me - 25 

tACS Chip Select Access Time - 25 

tOE Output Enable to Output Valid - 12 
tOHZ(1) Output Disable to Output in High-Z - 12 

tOLZ(1) Output Enable to Output in Low-Z 0 -
tCLZ(1) Chip Select to Output in Low-Z 5 -
tCHZ(1) Chip Deselect to Output in High-Z - 14 

tOH Output Hold trom Address Change 3 -
tPU(1) Chip Select to Power-Up Time 0 -
tPD(1) Chip Deselect to Power-Down Time - 25 

Write Cycle 

twc Write Cycle Time 25 -
twp Write Pulse Width 17 -
tAS(2) Address Set-up Time 3 -

tAW Address Valid to End-ot-Write 20 -

tcw Chip Select to End-of-Write 20 -

tDW Data to Write Time Overlap 15 -
tDH(2) Data Hold Time 0 -
tWR(2) Write Recovery Time 0 -
tWHZ(1) Write Enable to Output in High-Z - 15 

tOW(1) Output Active trom End-ot-Write 3 -

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

-30 
Min. Max. 

30 -
- 30 

- 30 

- 15 

- 12 

0 -

5 -

- 16 

3 -

0 -

- 30 

30 -

20 -

3 -
25 -
25 -
17 -
0 -

0 -

- 15 

3 -

2. tAS = Ons for es controlled write cycles. tDH, tWR = 3ns for es controlled write cycles. 
3. Preliminary specifications only. 

7.12 

MILITARY TEMPERATURE RANGE 

7M4048SxxCB 

-35 -45 -55 
Min. Max. Min. Max. Min. Max. Unit 

35 - 45 - 55 - ns 

- 35 - 45 - 55 ns 

- 35 - 45 - 55 ns 

- 15 - 25 - 30 ns 

- 15 - 20 - 20 ns 

0 - 0 - 0 - ns 

5 - 5 - 5 - ns 

- 20 - 20 - 20 ns 

3 - 3 - 3 - ns 

0 - 0 - 0 - ns 

- 35 - 45 - 55 ns 

35 - 45 - 55 - ns 

25 - 35 - 45 - ns 

3 - 5 - 5 - ns 

30 - 40 - 50 - ns 

30 - 40 - 50 - ns 

20 - 20 - 20 - ns 

0 - 0 - 0 - ns 

0 - 0 - 0 - ns 

- 15 - 15 - 20 ns 

3 - 3 - 3 - ns 

2822tbl09 
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IDT7M4048 
512K x 8 CMOS STATIC RAM MODULE MILITARY TEMPERATURE RANGE 

TIMING WAVEFORM OF READ CYCLE NO. 1(1) 

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

ADDRESS 

DATAoUT ---------------------------< 
2822 drw 05 

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

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

ADDRESS 

~-------------tAA --------------~ 

~-------tOH--------~ 

DATA OUT 
2822 drw 06 

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

cs---{'------_t 
~:.:=-=--=--=-~---_--tC-LZ-(-5)-=--tA-C-S----... t~t tCHZ(5)~ 

DATAoUT------------------------------· 
2822 drw 07 

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. -GE = VIL. 
5. Transition is measured ±200mV from steady state. This parameter is guranateed by design, but not tested. 
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IDT7M4048 
512K x 8 CMOS STATIC RAM MODULE MILITARY TEMPERATURE RANGE 

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

-~ twe 

ADDRESS ~( )( 

/1{' 

tAW _ .. 
~K /~ 

I--tAS twp(7) tWR_ 

~\.. /~ 
4-.-tWHZ(6)-.. toHZ(6) 

DATA OUT 

tOHZ(6) tOW(6) .1; 
(4) ~ (4) )~ 

/ tDH r 
tDW __ ~ 

DATA IN DATA VALID ) 2822 drw 08 

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

twe 

ADDRESS ~~ )( 
tAW 

~tAS "} // 
tew tWR 

tDW .. 1l1li tDH 

DATA VALID ]It------ 2822 drw 09 

DATAIN __________________________ -<~ 

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 write cycle, the write pulse width must be the larger of twp or (twHZ + tow) to allow the I/O drivers to turn off and data to be placed 

on the bus for the required 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. 

7.12 6 

II 



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

PACKAGE DIMENSIONS 

0005 
0.040 

1.680 
~1·~ ____ 1.720 ____ ~·~1 

PIN 1 

0.035 
Q.065 

TOP VIEW 

0.015 
0.025 

SIDE VIEW 

BOTTOM VIEW 

0.100 
TYP. 

~ 
I.. ~ I .Q2lliL 0.620 

0.007 -+ 
0.013 

END VIEW 

2822 drw 10 

ORDERING INFORMATION 

lOT XXXX A 999 A A --- --- --- --- ----
Device 
Type 

Power Speed Package Process/ 
Temperature 

Range 

IL.-. __ ---il B Military (-55°C to + 125°C) 
Semiconductor component compliant 
to MIL-STD-883. Class B 

'"----------il C Sidebrazed DIP (Dual In-line Package) 

25 } 30 '"-------------l 35 Speed in Nanoseconds 
45 
55 

'"----------------1: S Standard Power 

1.-------------------1: 7M4048 512K x 8 CMOS Static RAM Module 

2822 drw 11 
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(;) IDT79R4000 FLEXI-CACHE™ 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 

• 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 
changing jumpers on the modules, the designer can easily 

FUNCTIONAL BLOCK DIAGRAM(1) 

AH7 

OE 
TCS 

DCS 

NOTE: 

Pl-PS 17.., .. , -.. 
74FCT827 

I-

Ao 
WE 

~ Al-17 .. 
OE 

--... CS .. 
Ao 

--. WE 

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. 
These 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 MB secondary cache module 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 4 Static RAMs and 
FCT logic drivers while the IDT7MP6068 is a 4MB secondary 
cache module block using 11 256K x 4 Static RAMs and FCT 
logic drivers. Multiple GND pins and on-board decoupling 
capacitors provide maximum noise immunity for this perfor­
mance critical part of the system. All inputs and outputs of the 

P8,P9 

Al-17 
64K x 36 .. OE 64K x 8 

or 
CS 

or 
256K x 36 

~ 
256K x 8 

DATA Ao TAG 

WE 

~~ J~ 

36), 
8~ 
~ 

~r ~ 
1/00-35 TO-7 

2841 drw 01 

1. ~he Da~a and Tag sizes ~hown on t~e block diagra~ 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). 

The lOT logo is a registered trademark and FLEXI-CACHE is a trademark 01 Integrated Device Technology Inc. 

COMMERCIAL TEMPERATURE RANGE AUGUST 1993 
(91993 Integrated Device Technology. Inc. DSC-7093/2 
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IDT7MP6048, 7MP6068 (DEVELOPMENT KIT) 
IDT79R4000 SECONDARY CACHE MODULES 

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 tblOl 

1. Please refer to the Jumper Connections for instructions on how to implement the Cache 
Configurations shown above. 

JUMPER CONNECTIONS 
Cache depth and Split vs. Unified Operation are controlled by Jumpers P1-P6 as follows: 

~ 0 ~ 0 CJ <-....e ~ 0 0 J 0 ~ 
P3 0 P6 P3 0 P6 P3 P6 

Cl J 0 ~ 0 CJ 1 0 ~ 0 Cl 
~ 

0 ~ 
P2 P5 0 P2 P5 0 P2 P5 0 

CJ J ~ 0 CJ ~ ~ 0 0 J ~ 
P1 P4 0 P1 P4 0 P1 P4 0 

1 MEG UNIFIED 1 MEG SPLIT 512K UNIFIED 
(7MP6048 DEFAULT) 

Cl I 0 ~ 0 CJ I 0 ~ 0 0 I 0 ~ 
P3 P6 P3 P6 P3 P6 

CJ J 0 ~ 0 CJ ~ 0 CJ <-....e 0 I 0 gl P2 P5 0 P2 P5 0 P2 

CJ 
~ 

CJ 
~ 

0 CJ 
~ 

CJ ~ 0 
0 
~ 

0 J P1 P4 P1 P4 P1 P4 

256K UNIFIED 256K SPLIT 128K UNIFIED 

Cache line size is controlled by Jumpers P7-P9 as follows: 
~ [iIoIIoIIi) I-....> 
P9 0 P9 0 P9 0 
I!J-1i> t......o 0 J P8 0 P8 0 P8 
~ 

~~ 0 J P7 0 P7 

4 WORDS/LINE 8 WORDS/LINE 16 WORDS/LINE 
(DEFAULT) 

7.13 

COMMERCIAL TEMPERATURE RANGE 

0 0 l 0 ~ 0 
P3 P6 

0 0 l 0 ~ 0 
P2 P5 0 

0 0 l CJ ~ 
P1 P4 0 

512K SPLIT 

0 

0 128K SPLIT 
NOT SUPPORTED 

0 BY R4000 

Cl I P9 
Cl I P8 
0 ~ P7 

32 WORDS/LINE 
2841 drw 02 
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IDT7MP6048, 7MP6068 (DEVELOPMENT Kin 
IDT79R4000 SECONDARY CACHE MODULES 

PIN CONFIGURATION(1) 

NOTE: 

Vee 
1101 
1/03 
1/05 
GND 
1/08 
1/010 
1/012 
11014 
1/015 
11017 
1/019 
1/021 
GND 
1/023 
1/025 
1/027 
11029 
1/030 
11032 

1/034 
GND 
AD 
A2 

A4 

A6 

Vee 
OE 
As 
Al0 

GND 
A13 

A15 
A17 

To 
T1 
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 
1/04 
1/06 
1/07 
1109 
1/011 
11013 
GND 
11016 
1/018 
1/020 
1/022 
Vee 
1/024 
1/026 
11028 
GND 
11031 

1/033 
1/035 
WE 
Al 

A3 

As 
GND 
DCS 
A7 
A9 
All 
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 tbl02 

PIN NAMES 

1/00-35 Data InputslOutputs 

TO-7 Tag InputslOutputs 

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(1) Conditions Max. Unit 

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

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

CIN(S} 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 = -1 .SV for pulse width less than 10ns. 

ABSOLUTE MAXIMUM RATINGS 
Symbol Rating(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 

2841 tbl05 

Unit 

V 

°C 

°C 

°C 

rnA 

NOTE: 2841 tbl06 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT­
INGS may cause permanent damage to th e 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. 

7.13 3 
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IDT7MP6048, 7MP6068 (DEVELOPMENT KIT) 
IDT79R4000 SECONDARY CACHE MODULES COMMERCIAL TEMPERATURE RANGE 

DC ELECTRICAL CHARACTERISTICS 
(Vee = 5V ± 10%, TA = O°C to +70°C) 
Symbol Parameter Test Conditions 

IILl11 Input Leakage (except Ao, WE) Vec = Max., VIN = GND to Vcc 

IILl21 Input Leakage (Ao, WE) Vcc = Max., VIN = GND to Vcc 

IILOI Output Leakage Vcc = Max., CS = VIH, VOUT = GND to Vcc 

Icc Operating Current CS = VIL; Vcc = Max., Outputs Open 

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

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

Min. Max. Unit 

- 10 ~ 

- 110 f.lA 

- 10 f.lA 

- 2200 mA 

2.4 - V 

- 0.4 V 

2841 tbl 07 

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 drw 04 

Figure 1. Output Load 

+5V 

480n 

DATAoUT--.---.. 

255n 

Figure 2. Output Load 
(for tOLZ and tOHZ) 

2841 drw 05 

* Including scope and jig. 

DATA OUT ~¥---Z-O-=-5-0-Q--~-rl50Q 

1.5V 

2841 drw 06 

Figure 3. Alternate Output Load 

7.13 

ATAA 
(Typical. ns) 5 

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) 
IDT79R4000 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 -
WRITE 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 

7M P6048f6068SxxM 

-15 -17 -20 -25 -30 

Min. Max. 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 

2833 Ibl 08 

ADDR VALID 

tAA ---------i~ 

2841 drw 08 II 
I 

ADDR VALID )C 
tAW 

t twp 

/ 
/ 

tow tOH 

/ DATA VALID ) -~ 

2841 drw 09 
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IDTIMP6048, 7MP6068 (DEVELOPMENT KIT) 
IDTI9R4000 SECONDARY CACHE MODULES COMMERCIAL TEMPERATURE RANGE 

PACKAGE DIMENSIONS 
EXPLODED VIEW OF 

JUMPER AREA 

P3 ~ 0 

P2 C"'O 0 
o 

Pi ~ 

P6 ...., 0 P9 '"-: 

P5 a-: 0 P8 ~ 

P4 '"-: 0 P7 a-: 
~--__________ 4.640 ----T---~------------_+_+_.. 

0.240 PIN 1 
0.260 

4.660 

-+I ~0.250 
TYP. 

FRONT VIEW 

0.050 
TYP. 

Dg[]OODOg[]DId [IJ]D~D~D~D O[]OO[]OO[] 
o 0 0 

o O[]OO[] O[] 0 
000 

BACK VIEW 
PIN 1 

0.350 
MAX. 

¥ 
_-.l~ 0.045 
~r- 0.055 

SIDE VIEW 

ORDERING INFORMATION 

lOT XXX X 

Device 
Type 

x xxx 
Power Speed 

x 
Package 

x 
Process/ 

Temperature 
Range 

Blank 

L-______________ ~: M 

15 

FR-4 SIMM (Single In-line Memory 
Module) 

'---------------------1 ~6 Speed in Nanoseconds 
12 } 

25 
30 

~-------------------------11 S I Standard Power 

2841 drw 10 

'--____________________________ -11 7MP6048 1 MB IDT79R4000 Secondary Cache Module 
I 7MP6068 4MB IDT79R4000 Secondary Cache Module 

2841 drw11 
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(;) 128K/256K BYTE CMOS IDT7MP6085 

SECONDARY CACHE MODULE IDT7MP6087 

FOR THE INTEL TM i486™ 
Integrated Device Technology, Inc. 

FEATURES: 
• 128KJ256K byte pin-compatible secondary cache 

modules 
• Uses the I OT71589 32K x 9 CacheRAMTM with burst counter 

and self-timed write 
• Matches all timing and signals of the i486™ processor 
• 80 lead FR-4 SIMM (Single In-line Memory Module) 
• Single 5V (±5%) power supply 
• Multiple GNO pins and decoupling capacitors for maximum 

noise immunity 
• Inputs/outputs directly TTL-compatible 

DESCRIPTION: 
The IOT7MP6085/7MP6087 are pin-compatible second­

ary cache modules. The IOT7MP6085 is a 128KB cache, and 
the IOT7MP6087 is a 256KB cache. The IOT7MP6087 uses 
eight IOT71589 32K x 9 CacheRAMs in plastic SOJs, mounted 
on two sides of a multilayer epoxy laminate (FR-4) substrate 

FUNCTIONAL BLOCK DIAGRAM 

IDT7MP6085 - 128KB 

WEfJ 

with gold-plated leads, while the IOT7MP6085 uses four 
IOT71589s on one side of the same substrate. Extremely high 
speeds are achieved using lOT's high-performance, high­
reliability CMOS technology. This module is designed to 
facilitate the implementation of the highest performance sec­
ondary caches for the i486. 

The IOT7MP6085/7MP6087 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 IOT71589 datasheet. 

The SIMM package allows 80 leads to be placed on a 
package 4.65 inches long by 0.56 inches tall. The IOT7MP6085 
is 0.21 inches thick and the IOT7MP6087 is 0.35 inches thick. 
All inputs and outputsofthe IOT7MP6085/7MP6087 are TTL­
compatible and operate from a single 5V power supply. 

L...-_+-+-__ -- CS1 
L...-__ -I-..... ____ OE1 

1/00-8 1/09-17 1/018-26 1/027-35 

The lOT logo is a registered trademark and CacheRAM is a trademark of Integrated Device Technology, Inc. 
All others are trademarks of their respective companies 

COMMERCIAL TEMPERATURE RANGE 
'<'>1993 Integrated Device Technology, Inc. 

7.14 
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IDT7MP6085/IDT7MP6087 (128K1 256K BYTE) 
CMOS SECONDARY CACHE MODULE FOR THE INTEL 1486 

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 
GEl 
GND 
1/019 
1/021 
1/023 
1/025 
~ 
WE3 
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 
W8J 
WEI 
1/010 
1/012 
1/014 
1/016 
GND 
CS2 
0E2 
AI 
A3 
As 
A7 
GND 

Vee 
ClK 

A11 
A13 
Vee 
CS3 
OEl 
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 InpuVOutput 

2834 drw 02 

CSO-3 Word Chip SeleeVCount Enable 

WEo-3 Byte Write Enables 

OEo-3 Word Output Enables 

ADS Address 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 

to GND 

TA Operating Temperature o to +70 °C 

TBIAS Temperature Under Bias -10to+85 °C 

TSTG Storaqe 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 ofthis specification is not 
implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliability. 

RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 

RECOMMENDED DC 
OPERATING CONDITIONS 

Symbol Parameter Min. 

Vee Supply Voltage 4.75 

GND Supply Voltaqe 0 

VIH Input Hiqh Voltaqe 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 

7MP608517 

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 I/O Capacitance VOUT = OV 13/20 pF 

NOTE: 2834 tbl 05 

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

7.14 2 



IDT7MP6085/IDT7MP6087 (128K1256K BYTE) 
CMOS SECONDARY CACHE MODULE FOR THE INTEL 1486 

TRUTH TABLE(l) 

ClK Previous ADS ADS Address WE CS 

i H L Valid Input X X 
i X H - - -
i L X - - -
i X H - - L 

i L X - - L 

i X H - - H 

i L X - - H 

- - - - - -
- - - - H -
i X H - L L 

i L X - L L 

- - - - L L 

NOTE: 
1. H = HIGH, L = LOW, X = Don't Care. "-" = Unrelated. High-Z = High-impedance. 

DC ELECTRICAL CHARACTERISTICS(l) 
(Vcc = 5.0V ± 5%, TA = O°C to 70°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 
-
-
-
-
-
-
-
H 

L 

H 

H 

L 

Illol 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. 

NOTE: 
1. Specifications apply to both the IDT7MP6085 and IDT7MP6087 unless otherwise noted. 

DC ELECTRICAL CHARACTERISTICS 
(Vee = 5.0V ± 5%, TA = O°C to 70°C) 

Symbol Parameter Test Condition 

leel Operating Power CS::;;Vll 
Supply Current Outputs Open 

Vee = Max., f = 0(1) 

lee2 Dynamic Operating CS::;;Vll 
Current Outputs Open 

Vee = Max., f = fMAX(l) 

NOTE: 

COMMERCIAL TEMPERATURE RANGE 

1/0 Function 

- Preset Address Counter 

- Ignore External Address Pins 
- Ignore External Address Pins 

- Sequence Address Counter 

- Sequence Address Counter 

- Suspend Address Sequencing 

- Suspend Address Sequencing 

High-Z Outputs Disabled 
DATAoUT Read 

DATAIN Write 

DATAIN Write 
- NotA"owed 

2834 tbl 06 

7MP6085/7 

Min. Max. Unit 

- 40/80 ~ 

- 20 ~ 

- 10/20 ~ 

- 10/20 ~ 
- 0.4 V 

2.4 - V 

2834 dlW 07 

IDT7MP6085 IDT7MP6087 Unit 

520 1040 mA 

960 1920 mA 

2834 tbl 08 

1. At f = fMAX, address and data inputs are cycling at the maximum frequency of read cycles of lItRC. f = 0 means no input lines change. 

7.14 3 
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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 

GND to 3.0V 

5ns 

1.5V 

1.5V 

See Figures 1 & 2 

2834 tbl 09 

48011 

COMMERCIAL TEMPERATURE RANGE 

+5V 

48011 

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

25511 50F" 25511 5F" 

2834 drw 03 2834 drw 04 

"including scope and jig 

Figure 1. Output load Figure 2. Output load 
(for tOHZ, tCHZ, tOlZ and tClZ) 

AC ELECTRICAL CHARACTERISTICS (Vee = 5.0V ± 5%, TA = 0° to +70°C) 

7M P6085/6087SxxM 

40 MHz 33 MHz 

Symbol Parameter Min. Max. Min. Max. Unit 

tCYC Clock Cycle Time 25 - 30 - ns 

tCH Clock Pulse HIGH 10 - 11 - ns 

tCl Clock Pulse LOW 10 - 11 - ns 

tS1 Set·up Time (ADS. WE. CS) 4 - 4 - ns 

tS2 Set·up Time (Address, Input Data) 5 - 5 - ns 

tH1 Hold Time (cSl- Input Data) 1 - 1 - ns 

tH2 Hold Time (Cst. WE. Address) 2 - 2 - ns 

tADSH Hold Time (ADS) 3 - 3 - ns 

tCD Clock to Data Valid - 19 - 24 ns 

toc Data Valid After Clock 4 - 4 - ns 

tOE Output Enable to Output Valid - 8 - 9 ns 

tOlZ Output Enable to Output in Low-Z(1.2) 2 - 2 - ns 

tOHZ Output Disable to Output in High·Z(1,2) - 8 - 9 ns 

NOTES: 2834 tbl10 

1. Transition is measured ±200mV from low or high-impedance voltage with load (Figure 2). 
2. This parameter is guaranteed. but not tested. 
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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 ---------~X X;K..X 

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. C-Data 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 ~ tCH- tCL~~~~~~ 
ts - tHt!:. 

'i.. .{ \. 

~ t~tH~ 
X X ADDRESS 

-~ ftHr-

CS (2) J 

DATAIN ~ 
)t' 'K 

tOHZll) L 

"I 
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. 

7.14 5 
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IDT7MP60B5/IDT7MP6087 (128K/256K BYTE) 
CMOS SECONDARY CACHE MODULE FOR THE INTEL 1486 

TIMING WAVEFORM OF BURST WRITE CYCLE 

10HZ'" 1 "I HIGH-Z 
DATAoUT 

NOTES: 
1. OE 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. 
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 and A1. 

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. 

7.14 6 



IDT7MP6085/IDT7MP6087 (128K1256K BYTE) 
CMOS SECONDARY CACHE MODULE FOR THE INTEL i486 COMMERCIAL TEMPERATURE RANGE 

PACKAGE DIMENSIONS 
IDT7MP6085 

I~ i :~~I ~~~~ 
0.550 1 ~II ~ I I~I I~I I~I I ci ~ rill 
o . 57 0 111111111111111111111111111111111111111 ("\ 111111111111111111111111111111111111111 0.41 0 1iJ 

t ~ /4-0.250 --.jj4- 0.050 0.045 ~j.--
0.240 TYP TYP 0.055 

0.260 PIN 1 FRONT VIEW SIDE VIEW 

I ~IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII n 1111111111111111111111111111111111111111 

0 ~ 
BACK VIEW t 

PIN 1 

2834 drw 08 

IDT7MP6087 

~ i ~~~I -l ~:O r-
~:;~~ 1 ~II ~I I~I I~I I~I I~- ~, II 1 11111111111111111111111111111111111111 ("\ 11111111111111111111111111111111111111 0 .4 1 0 

t --.j ~0.250 --.j1-l-0.050 0.045 ~j.-- I 

0.240 TYP TYP 0.055 
0.260 PIN 1 FRONT VIEW SIDE VIEW 

I 

BACK VIEW 

PIN 1 

2834 drw 09 
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IDT7MP6085/IDT7MP6087 (128K1256K BYTE) 
CMOS SECONDARY CACHE MODULE FOR THE INTEL i486 

ORDERING INFORMATION 

lOT 
xxxxx 
Device 
Type 

A 999 A A 

Power Speed Package Process/ 
Temperature 

Range 

~Blank 

~------------~I M 
1 

~----------------_-ll 33 
140 

~------------------_--_~I S 
1 

COMMERCIAL TEMPERATURE RANGE 

Commercial (O°C to +70°C) 

Single In-Line Memory Module (SIMM) 

} Speed in Megahertz 

Standard Power 

'--___________________ -11 7MP6085 128KB Cache Module 
1 7MP6087 256KB Cache Module 

2834 drw 10 
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(;) 128K BYTE CMOS IDT7MP6086 

SECONDARY CACHE MODULE 
FOR THE INTEL ThI i486Th1 

Integrated Device Technology, Inc. 

FEATURES: 
• 128KB 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 

• 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 128KB direct mapped secondary 

cache module, using four IDT71589 32K x 9 Cache RAMs 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 CMOS technology. This module is de­
signed to facilitate the implementation of the highest perfor-

FUNCTIONAL BLOCK DIAGRAM 

A14 

ADDRESS 
• REGISTER 

• 
• lSB 

BURST 
A 0 CONTROL 

mance 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. All inputs and outputs of the IDT7MP6086 
are TTL-compatible and operate from a single 5V power 
supply. 

• 32K x 36 
• MEMORY 

ARRAY 
• 

I· · ·1 
/36 INPUT DATA ~ 

36 
1/00-1/03 .~ 

WE 

OE 

CS 

ClK 

ADS 

/ DATA 
REGISTER 

I 

BURST & 
WRITE 
TIMING 

CONTROL 

/36:1 
" 

Cache RAM is a trademark and the lOT logo is a registered trademark of Integrated Device Technology, Inc. 
All others are trademarks of their respective companies. 
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IDT7MP6086 
128K BYTE CMOS SECONDARY CACHE MODULE FOR THE INTEL 1486 COMMERCIAL TEMPERATURE RANGE 

PIN CONFIGURATION(1) CAPACITANCE (TA = +25°C, F = 1.0 MHZ) 

NOTES: 

GND 
1/00 
1/02 
1/04 
1/06 
I/0a 

WE1 
1/010 
GND 
1/013 
1/015 
1/017 

A1 
A3 

As 
A7 

ADS 
Vee 

CS 
A9 

A11 
A13 

1/01a 
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 
Vee 
1/01 
1/03 
1/05 
1/07 
WEO 
1/09 
1/011 
1/012 
1/014 
1/016 
AD 
A2 

A4 
A6 
Aa 
ClK 

GND 
OE 
A10 

A12 

A14 

1/019 
1/021 
11023 
1/025 
GND 
WE3 
1/028 
1/030 
1/032 
1/034 
PDO 
PD2 
GND 

2835 drw 02 

1. Please consult the factory regarding program identification pins. 

PIN NAMES 
ArrA14 Address Inputs 

I/Orrl/035 Data InpuVOutput 

CS Chip SelecVCount Enable 

WEO-3 Byte Write Enables 

OE Output Enable 

ADS Address Status 

ClK System Clock 

PDO-2 Program Identification 

GND Ground 

Vcc Power 

2835 tblOt 

7.15 

Symbol Parameter(1) 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 
toGND 

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 mA 

NOTE: 2835 tbl03 

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

RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 

Ambient Temperature 

RECOMMENDED DC 
OPERATING CONDITIONS 

Symbol Parameter Min. 

Vee Supply Voltage 4.75 

GND Supply Volta~e 0 

VIH Input High Voltage 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 

2835 tbl04 

Unit 

V 

V 

V 

V 

2835 tbl 05 
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IDT7MP6086 
128K BYTE CMOS SECONDARY CACHE MODULE FOR THE INTEL i486 COMMERCIAL TEMPERATURE RANGE 

TRUTH TABLE 

ClK Previous ADS 

t 
t 
t 
t 
t 
t 
t 
-
-
t 
t 
-

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 I/O 

X X - -
- - - -
- - - -
- L - -
- L - -
- H - -
- H - -
- - H High-Z 

H - L DATAour 

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) -

IILOI Output Leakage Current CS = VIH. Vour = OV to Vee, Vee = Max. -
VOL Output Low Voltage IOL = 8mA, 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 

leel Operating Power CS= VIL 
Supply Current Outputs Open 

Vee = Max., f = 0(1) 

lee2 Dynamic Operating CS= VIL 
Current Outputs Open 

Vee = Max., f = fMAX(l) 

NOTE: 

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 Ibl 06 

Max. Unit 

40 J.IA 

10 J.IA 
10 J.IA 
0.4 V 

- V 

40MHz 33MHz Unit 

520 520 mA 

960 880 mA 

28351bl08 

1. 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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IDT7MP6086 
128K BYTE CMOS SECONDARY CACHE MODULE FOR THE INTEL i486 

AC TEST CONDITIONS 
Input Pulse Levels 

Input Rise/Fall Times 

Input Timing Reference Levels 

Output Reference Levels 

Output Load 

GND to 3.0V 

5ns 

1.5V 

1.5V 

See Figures 1 & 2 

2835tbl09 

+5V 

48011 

COMMERCIAL TEMPERATURE RANGE 

+5V 

48011 

DATA OUT ---e_------<. DATA OUT --~--------

25511 50pF* 

2835 drw 03 

Figure 1. Output Load 

*including scope and jig 

25511 5pF* 

Figure 1. Output Load 
(for tOHZ, tCHz, tOLZ and tCLZ) 

2835 drw 04 

AC ELECTRICAL CHARACTERISTICS (Vee = 5.0V ± 5%, TA = 0° to +70°C) 

7MP6086SxxM 

40 MHz 33 MHz 

Symbol Parameter Min. Max. Min. Max. Unit 

tCYC Clock Cycle Time 25 - 30 - ns 

tCH Clock Pulse HIGH 10 - 11 - ns 

tCl Clock Pulse LOW 10 - 11 - ns 

tS1 Set·up Time (ADS. WE. CS) 4 - 4 - ns 

tS2 Set·up Time (Address. Input Data) 5 - 5 - ns 

tH1 Hold Time (cst Input Data) 1 - 1 - ns 

tH2 Hold Time (Cst. WE. Address) 2 - 2 - ns 

tADSH Hold Time (ADS) 3 - 3 - ns 

tCD Clock to Data Valid - 19 - 24 ns 

tDC Data Valid After Clock 4 - 4 - ns 

tOE Output Enable to Output Valid - 8 - 9 ns 

tOlZ Output Enable to Output in Low·Z(1·2) 2 - 2 - ns 

tOHZ Output Disable to Output in High·Z(1.2) - 8 - 9 ns 

NOTES: 2835 tbltO 

1. Transition is measured ±200mV from low or high-impedance voltage with load (Figure 2). 
2. 'This parameter is guaranteed. but not tested. 

7.15 4 



IDT7MP6086 
128K BYTE CMOS SECONDARY CACHE MODULE FOR THE INTEL i486 COMMERCIAL TEMPERATURE RANGE 

TIMING WAVEFORM OF BURST READ CYCLE 

ClK 

ADDRESS 

DATA _________ --{ 

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. C-Data from input address except Al is now Al. D-Data from input 

address except Ao and Al are now Ao and A1. 

TIMING WAVEFORM OF WRITE CYCLE 

ClK 
~tCYC_ 

CH~~~~~~ 
ts - tHf4"" 

'l... ~ '\ 

ADDRESS 
.=1t~tHl"'= 

)( )( 

-!? tH"-
'--~ 

CS (2) 
~ ~ 

DATAIN 
~ 

DATAoUT 

)I' 'K 
tOHZ(l) L 

"I 
tOLz~ 

HIGH-Z v 
'I 

2835 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. 

7.15 5 
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IDT7MP6086 
128K BYTE CMOS SECONDARY CACHE MODULE FOR THE INTEL 1486 

TIMING WAVEFORM OF BURST WRITE CYCLE 

----to-H-Z-(l-) -::::>t-l!.1--I"~1 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. 
C-Data to be written to original input address except Al is now Al. 
D-Data to be written to original input address except Ao and Al are now Ao and Al. 

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 

2835 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. 

7.15 6 



IDT7MP6086 
128K BYTE CMOS SECONDARY CACHE MODULE FOR THE INTEL 1486 COMMERCIAL TEMPERATURE RANGE 

PACKAGE DIMENSIONS 

4.240 
~--------------------------4.260~--------------------~ 

~---------------3.974---------------~ 

I 
PIN 1 

~ 

FRONT VIEW 
0.050 
TYP. 

"""'''''''''''''''''''''''''''''' "'II'"'''''''''''''''''''''''''''''' 

BACK VIEW \ 
PIN 1 

0.390 

0.250 
MAX 

I 0.41 0 .Q..M§.. 
0.055 

SIDE VIEW 

2835 drw 09 

ORDERING INFORMATION 

lOT 
XXXXX 

Device 
Type 

A 999 

Power Speed 

A 

Package 

A 

Process/ 
Temperature 

Range 

~Blank Commercial (O°C to +70°C) 

L---------I' M , FR-4 SIMM (Single In-Line Memory Module) 

~ __________________ ~133 

I 40 
} Speed in Megahertz 

'-------------------1: S Standard Power 

'------------------------i: 7MP6086 128KB i486 Cache Module 
2835 drw 10 
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t;) 128KB SECONDARY CACHE IDT7MB6098A 

MODULE FOR THE INTEL@ i486Th! 

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 IOT71589 32K x 9 CacheRAMThi with burst counter 

and self-timed write IOT71 B74 cache-tag RAM and 
cache control ASIC 

• 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 GNO pins and decoupling capacitors for maxi-

mum noise immunity 
• Inputs/outputs directly TTL-compatible 
• For SIMM package version refer to the IOT7MP6104 
• For 256KB version refer to the IOT7MP6105 

FUNCTIONAL BLOCK DIAGRAM 

DESCRIPTION 
The IOT7MB6098A 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 
IOT7MB6098A uses four IOT71589 32K x 9 Cache RAMs, two 
IOT71 B74 8K x 8 cache-tag RAMs and two I OT74FCT162373 
00uble-Oensity""16-bit latches in plastic surface mount pack­
ages mounted on a multilayer epoxy laminate (FR-4) board 
along with an ASIC based cache controller. Extremely high 
speeds are achieved using lOT's high-performance, high­
reliability BiCMOS and CMOS technologies. 

The quad in-line package (QIP) package configuration 
allows 113 leads to be placed on a package 2.9" long by 2.0" 
wide and 0.280" tall. SIMM package versions are available, 
please refer to the IOT7MP6104 datasheet. For 256KB up­
grade to the IOT7MP6104, refer to the IOT7MP6105. 

Multiple GNO pins and on-board decoupling capacitors 
provide maximum noise protection. All inputs and outputs of 
the IOT7MB6098A 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 
A4-31 I A2-3 Control ClK 

I IOT74FCT162373 I latch 
I ... 

TAG 
"£11 r--

1DT71B74 IDT71B74 
MATCH 

Cache Controller 

>-~ADS Cache- Cache- VALID 
Tag Tag 

DATA 
1 

I ~ ADDR WE 
~ ClK 

Al4-16 
:x:-
I:;" CS IDT71589 
~ Cache 

DE RAM 
Al4-16 / ADOR 

/15 
WE 

lWE 

lWE 
,WE 

The IDT logo is a registered trademark and Cache RAM and Double·Density are trademarks of Integrated Device Technology, Inc. 
All others are trademarks of their respective companies. 

COMMERCIAL TEMPERATURE RANGE 

101993 Integrated Device Technology, Inc. 
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36 I 
I 
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IDT7MB6098A 
128KB CMOS SECONDARY CACHE MODULE FOR THE INTEL~ i486~ COMMERCIAL TEMPERATURE RANGE 

PIN CONFIGURATION(1) 

GNO A1 • 
• A2 

RESET 
ClK B1 • • B2 MliD 

RESV C1 • • C2 FLUSH 
BLAST 01 • • 02 EAOS 

BOFF E1 • • E2 Vee 
AOS F1 • • F2 WiR 
GNO G1 • • G2 NC(2) 

B8:J H1 • • H2 BEl 
BE2 11 • • 12 BE3 

A2 J1 • • J2 GNO 
Vee K1 • • K2 A3 

A4 l1 • 
• l2 

A5 
A6 M1 • • M2 A7 
Ag N1 • • N2 A8 

AlO 01 • • 02 Vee 
GNO P1 • • P2 All 

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: 

CS 
CROY 

CBROY 

PRSN BB3. 

alP 
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 • 

• AS GNO 

• BS CKEN 

• CS BROYO 

• OS SKEN 

• ES START 

• FS GNO 

• GS 01 

• HS 03 

• IS 04 

• JS De 

• KS GNO 

• lS [)g 

• MS 011 

• NS 012 

• OS 014 

• PS GNO 

• OS OPl 

• RS 017 

• SS 018 

• TS 020 

• US Vee 

• VS 023 

• WS 025 

• XS 026 

• YS 028 

• ZS 031 

• AAS OP3 

• BBS GNO 

1. Pin G2 is WPSTRP on the Intel 485Turbocache. This signal is not used by the IDT7MB6098A and is N.C. (No Connect). 

ABSOLUTE MAXIMUM RATINGS 

Symbol Rating Value Unit 

RECOMMENDED DC 
OPERATING CONDITIONS 

VTERM Terminal Voltage with Respect -O.S to +7.0 V Symbol Parameter Min. Typ. 
toGNO Vee Supply Voltage 4.7S S.O 

TA Operating Temperature o to +70 °c GNO Supply Voltage 0.0 0.0 
TSIAS Temperature Under Bias -10 to +8S °C VIH Input HIGH Votage 2.2 -
TSTG Storage Temperature -SS to +12S °C VIL Input lOW Voltage -0.5(1) -
lOUT DC Output Current SO mA NOTE: 

NOTE: 2897tbJ 01 1. VIL = -3.0V for pulse width less than 5ns. 

Stresses greater than those listed under ABSOLUTE MAXIMUM RATINGS 
may cause permanent damage to the device. This is a stress rating only and CAPACIT ANCE(1) 
functional operation ofthe device at these or any other conditions above those 
indicated in the operational sections of this specification is not implied. (TA = +25°C, f = 1.0 MHz) 
Exposure to absolute maximum rating conditions for extended periods may 
affect reliability. 

RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 

Ambient Temperature 

Symbol 

CIN 

CIN 

COUT 

CliO 

NOTE: 

Parameter(1) 

Input Capacitance 
(Address, Control) 

Input Capacitance 
(Clock) 

Output Capacitance 
(Control) 

Data I/O Capacitance 

Condition 

VIN = OV 

VIN = OV 

VIN = OV 

VOUT = OV 

Max. 

S.2S 

0.0 

6.0 

0.8 

Max. 

1S 

4S 

1S 

10 

2897 tbl03 1. These parameters are guaranteed by design but not tested. 
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Unit 

V 

V 

V 

V 

2897tbJ 02 

Unit 

pF 

pF 

pF 

pF 

2897tbl04 

2 

I 

II 



ID17MB6098A 
128KB CMOS SECONDARY CACHE MODULE FOR THE INTEL ~ 1486~ COMMERCIAL TEMPERATURE RANGE 

PIN DESCRIPTION 
Symbol Parameter Type Active Description 

CLK Clock Input N/A This input is the timing reference for all of the IDT7MB6098A'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 
IDT7MB6098A to start any read or write cycle. CS must be asserted for 
ADS to be recognized. 

MIlO Memory/lO 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 IDT7MB6098A. 

WIR WritelRead 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 pi n sig nals that 
the main memory system should service the current access. 

BRDYO Burst Ready Out Output LOW This is the IDT7MB6098A'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 IDT7MB6098A to let the cache know that 
a main memory cache word is ready to be sampled by the CPU and the 
IDT7MB6098A during a burst access. 

CRDY Cache Ready In Input LOW This is the system input to the IDT7MB6098A to let the cache know that 
a main memory cache word is ready to be sampled by the CPU and the 
IDT7MB6098A during a non-burst access. 

BLAST Burst Last Input LOW This i486 output indicates to the IDT7MB6098A cache control logic that 
the current cycle is the last cycle of a burst access. 

BOFF Backott Input LOW This signal is used to stall the IDT7MB6098A. The IDT7MB6098A will 
also put its data bus into a high-impedance state. The IDT7MB6098A 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 
IDT7MB6098A is plugged into the system. 

A2-A31 Processor Addresses Input N/A These are the address inputs to the IDT7MB6098A. 

BED-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 asserted for 
EADS or ADS to be recognized by the IDT7MB6098A. 

Do-D31 Processor Data Lines 1/0 N/A These are the data inputs from either the i486 orthe system memory. Do-
D7 define the least significant byte while D24-D31 define the most sig-
nificant byte. 

Dpo-Dp3 Data Parity 1/0 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 IDT7MB6098A. 
The IDT7MB6098A will always assert CKEN during T1 cycles and during 
read hit cycles before the last BRDYO. The IDT7MB6098A 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 IDT7MB6098A will look for SKEN to be asserted at least one 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 IDT7MB6098A to invalidate its entire cache 
contents. 

WP Write Protect Input HIGH The write protect input is only sampled during the third transfer of a line 
fill. If a line is flagged as write protected during a line fill, it is considered 
non-cacheable. 

WPSTRP Write Protect Strap N/A N/A This signal is not used by the IDT7MB6098A. 

EADS Valid External Address Input LOW This signal indicates that an invalidation address is present on the 
IDT7MB6098A address bus. CS must be asserted for EADS to be rec-
ognized by the IDT7MB6098A. 

2897tbl05 
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IDT7MB6098A 
128KB CMOS SECONDARY CACHE MODULE FOR THE INTEL~ i486'" 

FUNCTIONAL DESCRIPTION 

Basic Operation 
The IDT7MB6098A is a complete secondary cache sub­

system designed to replace the Intel TurboCache485. The 
IDT7MB6098A is designed to support zero-wait-state line 
reads, i.e. four words of data in five clocks. The IDT7MB6098A 
supports all of the following bus cycles: read hit, read miss, 
write hit, write miss, invalidation and backoff. The 
IDT7MB6098A also features single pin reset and cache flush 
capabil ities. 

The IDT7MB6098A latches the address on 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 IDT7MB6098A is reset when RESET is asserted. 

Asserting 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. 

Flush 
The entire cache contents of the IDT7MB6098A is invali­

dated when the FLUSH input is asserted. The cache will be 
invalidated regardless of the state of other control signals 
when FLUSH is asserted. FLUSH will not reset the cache 
control logic. 

Read 
The IDT7MB6098A recognizes the initiation of a read cycle 

when both ADS and CSaresampled LOWwith MilO HIGH and 
wiFi. LOW. As soon as the address is valid at the input of the 
module, the IDT7MB6098A begins its tag look-up. If the input 
address is not contained in the cache, then a miss has 
occurred, and the IDT7MB6098Awiliwaitforthe main memory 
system to service the current access. If the input address is 
present in the cache, then a hit has occurred, and the 
IDT7MB6098A will burst back a line of data to the CPU. 

The IDT7MB6098A will not accept data returned in zero 
wait states. The earliest the IDT7MB6098A can accept data 
is the cycle after START is asserted. 

The IDT7MB6098Awili consider the data returned from the 
memory system as cacheable if SKEN is sampled LOW at 
least one cycle before CBRDY or CRDY is first asserted. The 
IDT7MB6098A will load the data word returned from the 
memory system into the cache each time CBRDY or CRDY is 
sampled LOW. If WP is sampled HIGH during the third word 
transfer of a line fill, the line is considered write protected, and 
the line of data is not validated. If the line is not write protected, 
the IDT7MB6098A 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 BLAST is sampled LOW con­
current with CBRDY or CRDY being sampled LOW prior to the 
last data word transfer. 

COMMERCIAL TEMPERATURE RANGE 

The IDT7MB6098A will consider the data returned as non­
cacheable if CBRDY or CRDY is sampled LOW before, or 
concu rrently, with SKEN prior to the first word transfer. There­
fore, to avoid a potential performance penalty, SKEN should 
not be asserted prior to CBRDY or CRDY if the data is con­
sidered non-cacheable, since the IDT7MB6098A will invali­
date a line of data if SKEN is sampled LOW before CBRDY or 
CRDY is sampled LOW during a read miss. 

The IDT7MB6098A requires that the read miss address 
(i.e. 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 atthe end of the line fill, itwill remain latched 
until the last data word of the line is written to the cache. 

If the IDT7MB6098A detects that the input address is 
contained in the cache, the IDT7MB6098A will supply data to 
the CPU. The IDT7MB6098A starts bursting data back to the 
CPU in the first T2 cycle. The IDT7MB6098A then transfers 
a new data word in each subsequent T2 cycle until BLAST is 
asserted to the cache. The IDT7MB6098A also forces START 
HIGH and BRDYO LOW in the firstT2 cycle. CKEN is asserted 
during the T1 cycle and again in the second, and subsequent, 
T2 cycles during a read hit. 

Write 
The IDT7MB6098A recognizes the initiation of a write cycle 

when both ADS and CS are sampled LOW with MIlO HIGH and 
wiFi. HIGH. As soon as the address is valid at the input of the 
module, the IDT7MB6098A begins its tag look-up. If the input 
address is contained in the cache, then a write hit has 
occurred, and the cache contents are updated when CRDY or 
CBRDY is returned from the system. The IDT7MB6098A 
requires the address to be valid in the cycle that the data is 
written to the cache, i.e. when CRDY or CBRDY is returned 
from the system; this requirement should have no impact at 
the system level since the i486 will maintain both the address 
and data on its outputs until the write cycle is completed. If the 
input address is not contained in the cache, then a write miss 
has occurred, the IDT7MB6098A ignores the write, and the 
cache contents are not updated. For both write hits and write 
misses the IDT7MB6098A will assert START until CRDY or 
CBRDY is returned from the system. 

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 IDT7MB6098A begins its tag 
lOOk-Up. If the line is found in the cache, the line will be 
invalidated. The IDT7MB6098A requires two cycles after the 
assertion of EADS to invalidate a line; therefore, invalidations 
can only occur every third cycle. The IDT7MB6098A ignores 
invalidations only if an address is currently latched in the 
address latch. Therefore, the IDT7MB6098A ignores invali­
dations at the following times: the cycle after the initiation of 
a read or write cycle, the cycle after SKEN is first sampled LOW 
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IDT7MB6098A 
128KB CMOS SECONDARY CACHE MODULE FOR THE INTEL~ 1486'" COMMERCIAL TEMPERATURE RANGE 

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. 

8ackoff 
A cache backoff is initiated by the assertion of BOFF. BOFF 

interrupts any other cache cycle that the IDT7MB6098A is 

servIcing. The cycle after BOFF is sampled LOW, the 
IDT7MB6098A 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 
IDT7MB6098A ignores all cache cycles except for invalida­
tions; however, the IDT7MB6098A will still recognize the 
assertion of RESET or FLUSH when BOFF is asserted. 

DC ELECTRICAL CHARACTERISTICS 
(Vee = 5.0V ± 5%, TA = O°C to 70°C) 

Symbol Parameter Test Condition 

IILlI Input Leakage Current Vee = Max, VIN = GND to Vee 
(Address, Data, Control) 

IILlI Input Leakage Current Vee = Max, VIN = GND to Vee 
(Clock) 

IILol Output Leakage Current VOUT = OV to Vee, Vee = Max. 

VOLO 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 

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 and 2 

28971bl07 

480Q 

DATAoUT --+--.... 

2SSQ SOpF* 

2897drw 03 

"including scope and jig 

Figure 1. Output Load 

7.16 
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- 10 
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- 13S0 

+SV 
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"including scope and jig 

Figure 2. Output Load 
(for tOHZ, tCHZ, tOlZ and tClZ) 
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IDTIMB6098A 
128KB CMOS SECONDARY CACHE MODULE FOR THE INTEL~ i486~ COMMERCIAL TEMPERATURE RANGE 

AC ELECTRICAL CHARACTERISTICS 
(Vee = 5 OV + 5% TA = 0° to +70°C) -

7MB6098SA33K 

Symbol Parameter Min. Max. Unit 

t1 Clock Period 30 - ns 

t2 Clock HIGH Time 11 - ns 

t3 Clock LOW Time 11 - ns 

t4 A2-A31, BEo-BE3 Set-up Time 13 - ns 

t5 A2-A31, BEo-BE3 Hold Time 10 - ns 

t6 A4-A31 Line Fill Set-up Time 5 - ns 

t7 ADS, M/i5, W/R Set-up Time 13 - ns 

t8 ADS, MIlO, W/R Hold Time 3 - ns 

t9 BLAST, CS Set-up Time 9 - ns 

tlO BLAST, CS Hold Time 3 - ns 

t11 CRDY, CBRDY Set-up Time 11 - ns 

t12 CRDY, CBRDY Hold Time 3 - ns 

t13 SKEN Set-up Time 9 - ns 

t14 SKEN Hold Time 3 - ns 

t15 Do-D31, Dpo-Dp3 Set-up Time 5 - ns 

t16 00-D31, OPO-Dp3 Hold Time 3 - ns 

t17 EADS Set-up Time 9 - ns 

t18 EADS Hold Time 3 - ns 

t19 A4-A31 Set-up Time (Snoop) 6 - ns 

t20 A4-A31 Hold Time (Snoop) 10 - ns 

t21 RESET, FLUSH Set-up Time 9 - ns 

t22 RESET, FLUSH Hold Time 3 - ns 

t23 RESET, FLUSH Pulse Width 80 - ns 

t24 BRDYO Valid - 16 ns 

t25 CKEN Valid - 15 ns 

t26 START Valid - 16 ns 

t27 Do-D31, Dpo-Dp3 Valid (Read Hit) - 24 ns 

t28 WP Set-up Time 9 - ns 

t29 WP Hold Time 3 - ns 

t30 BOFF Set-up Time 9 - ns 
II 

t31 BOFF Hold Time 3 - ns 

2897 tbl 08 
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IDT7MB6D98A 
128KB CMOS SECONDARY CACHE MODULE FOR THE INTEL~ i486~ COMMERCIAL TEMPERATURE RANGE 

TIMING WAVEFORM OF A READ HIT CYCLE (READ LlNE)(1) 

NOTE: 2897 drw OS 

1. RESET is held LOW, FLUSH is held HIGH, BOFF is held HIGH. 

TIMING WAVEFORM OF A RESET OPERATION 

elK ~ 
t22 

RESET ____________ ~t4---j_----------t23--------------j_--1'------------

2897 drw 06 
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TIMING WAVEFORM OF A CACHEABLE BURST READ MISS CYCLE (WRITE LlNE)(1) 
(NON-WRITE PROTECTED) 

elK 

MAO 

wiR 

wp 

A2 - A31 

EAOS 

00- 031 

NOTE: 
1. RESET is held LOW, FLUSH is held HIGH, BOFF is held HIGH. 

7.16 
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IDT7MB6098A 
128KB CMOS SECONDARY CACHE MODULE FOR THE INTELt'> i486N COMMERCIAL TEMPERATURE RANGE 

TIMING WAVEFORM OF A CACHEABLE BURST READ MISS CYCLE (WRITE LlNE)(1) 
(WRITE PROTECTED) 

ClK 

ADS 

CS 

MAO 

wiR 

CRDY 

CBRDY 

BLAST 

wp 

A2 - A31 

SKEN 

EADS 

START 

BRDYO 

CKEN 

t15 t16 

00- 031 

NOTE: 
1. RESET is held LOW, FLUSH is held HIGH, BOFF is held HIGH. 

7.16 
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ID17MB6098A 
128KB CMOS SECONDARY CACHE MODULE FOR THE INTEL'" 1486'" COMMERCIAL TEMPERATURE RANGE 

TIMING WAVEFORM OF A CACHE INVALIDATION(1) 

NOTE: 2897 drw 09 

1. If EADS and ADS are asserted simultaneously, ADS is ignored. 

TIMING WAVEFORM OF A BACKOFF OPERATION 

elK ~ 
t31 

00- 031 
II 

2897drw10 
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IDT7MB6098A 
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TIMING WAVEFORM OF A WRITE CYCLE(1,2) 

NOTES: 2897 drw 11 

1. RESET is held LOW, FLUSH is held HIGH, BOFF is held HIGH. 
2. For a write hit, data in the IDT7MB6098A is updated. 
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PACKAGE DIMENSIONS 

r ............................ : TI 
~ ~DDDDDD~ 1 ~ 
2.0l'O ~ 0: aJI aJloo .~ ..... ti,:~~g 1.710 

im: [J 
•••••••••••••••••••••••••••• 

+ 1.890 
T.9fO 

~ 
T 

0.100 
TYP. 

t TOP VIEW END VIEW 

PIN 1 

0.280 
MAX. 

0.010 
o:o4s 

il~~ IITIli in III II ii1fiilltt -l-l 
0.040 ~ II =;Tt 
0.060 ~ 14-

0.100 

QM§. 
0.025 

TYP. 0.125 
0.175 

SIDE VIEW 

ORDERING INFORMATION 

lOT 
XXXXX 

Device 
Type 

A 999 

Power Speed 

A 

Package 

A 

Process/ 
Temperature 

Range 

YSlank 

L.-_______ --; K Quad In-Line Package (QIP) 

""'--------------1 33 Speed in Megahertz 

L.-----------------i SA Standard Power, Revision A 

L--_________________ --I 7MB6098 128KB Cache Module 
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128KB/256KB IDT7MP6104 (;)" SECONDARY CACHE MODULE IDT7MP610S 

FOR THE INTEL i486™ 
Integrated Device Technology, Inc. 

FEATURES 
• 128KB/256KB direct mapped, write-through, non-sectored, 

zero-wait-state secondary cache module 
Ideal for use with i486-based systems 
Uses IOT71589 32K x 9 CacheRAMTht with burst counter 
and self-timed write and IOT71 B74 cache-tag RAM 
Operates with external i486Tht speeds of 25 and 33MHz 
Concurrent snooping is supported 
Software Instruction flushing is supported 
Write-protect function is detailed in lOT Technical Note TN-
14 

• 64-position dual read-out SIMM (Single In-line Memory 
Module) with 128 leads 

• Single 5V (±5%) power supply 
• Multiple GNO pins and decoupling capacitors for maximum 

noise immunity 
• Inputs/outputs directly TTL-compatible 

FUNCTIONAL BLOCK DIAGRAM 

DESCRIPTION 
The IOT7MP61 04/7MP61 05 is a 128KB/256KB direct­

mapped, write-through, non-sectored, zero-wait-state sec­
ondary cache and is ideal for use with many i486-based 
systems. The IOT7MP61 04!7MP61 05 uses IOT71589 32K x 
9 CacheRAMs, IOT71 B74 8K x 8 cache-tag RAMs, 
IOT74FCT162373 Oouble-OensityTht 16-bit latches along with 
cache control logic in plastic surface mount packages mounted 
on a multilayer epoxy laminate (FR-4) board. Extremely high 
speeds are achieved using lOT's high-performance, ·high­
reliability BiCMOS and CMOS technologies. 

The dual read-out SIMM package configuration allows 128 
signal leads to be placed on a package 3.85" x 0.215" x 1.3" 
(LxWxH) for the 7MP61 04 version while the 7MP61 05 has a 
width of 0.420". 

All inputs and outputs of the IDT7MP61 04/7MP61 05 are 
TTL-compatible and operate from a single 5V power supply. 
Multiple GNO pins and on-board decoupling capacitors en­
sure maximum protection from noise. 

I CPU ADDRESS BUS I I CPU CONTROL BUS I I CPU DATA BUS I 
A4-31 I A2-3 Control ClK 

I IDT74FCT162373 

~ latch 

I 

TAG '£11 .-
IDT71B74 IDT71B74 MATCH Cache Control logic 

-nAD~ ADS 
Cache- Cache- and State Machine 

VALID 
Tag Tag 

DATA 
I 

I ~ ADDR WE 
~ ClK » 

Al4-16 
~ CS IDT71589 

Cache 
OE RAM 

Al4-16 L 
1'15 

ADDR 

WE 

~WE 

~WE 
~WE 

The lOT logo is a registered trademark and Cache RAM and Double-Densrty are trademarks of Integrated Device Technology, Inc. 
All others are trademarks of their respective compames. 

COMMERaALTEMPERATURERANGE 
(91993 Integrated Device Technology, Inc. 
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IDT7MP61 0417MP61 05 
128KB/256KB CMOS SECONDARY CACHE MODULE FOR THE INTEL~ i486~ COMMERCIAL TEMPERATURE RANGE 

PIN CONFIGURATION(1) 

GND 
RESET 

Vee 
NC 

Miio 
RTISR 

EADS 
GND 
ADS 
BEo 
BE2 
NC 

CRDY 
GND 

CBRDY 

SKEN 
WP 

PRSN 
NC 
NC 
A2 

Vee 
A4 
A6 
A8 

Ala 
A12 
A14 
A16 

GND 
A18 
A20 
A22 
A24 
A26 
A28 
A30 

GND 
Do 
D2 
D4 

Vee 
Os 

GND 
Dpo 

D8 
DlO 
D12 

GND 
D14 
D16 
D18 
D20 

GND 
D22 
Dp2 
D24 
D26 

GND 
D28 
030 
Vee 
IDl 

GND 

NOTE: 

65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 

SIMM 
TOP VIEW 

1 GND 
2 ClK 
3 Vee 
4 NC 
5 Die 
6 BLAST 
7 BOFF 
8 GND 
9 wiR 

10 BEl 
11 BE3 
12 CS 
13 CKEN 
14 GND 
15 BRDYO 
16 START 
17 NC 
18 NC 
19 NC 
20 NC 
21 A3 
22 Vee 
23 A5 
24 A7 
25 A9 
26 An 
27 A13 
28 A15 
29 A17 
30 GND 
31 A19 
32 A21 
33 A23 
34 A25 
35 A27 
36 A29 
37 A31 
38 GND 
39 Dl 
40 03 
41 Os 
42 Vee 
43 D7 
44 GND 
45 Dpl 
46 D9 
47 Dll 
48 D13 
49 GND 
50 D15 
51 D17 
52 D19 
53 021 
54 GND 
55 023 
56 Dp3 
57 025 
58 027 
59 GND 
60 029 
61 031 
62 Vee 
63 IDa 
64 GND 

2904 drw 02 

1. Module pins 63 and 127 are used to identify the size of the cache present 
in the socket. Consult the 10 Truth Table for more details. 

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 

TSIAS Temperature Under Bias -10 to +85 °C 

TSTG Storage Temperature -55 to +125 °C 

lOUT DC Output Current 50 mA 

NOTE: 2904 tbl 01 

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 olthe 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 DC 
OPERATING CONDITIONS 

Symbol Parameter Min. Typ. Max. 

Vee Supply Voltage 4.75 5.0 5.25 

GND Supply Voltage 0 0 0.0 

VIH Input High Votage 2.2 - 6.0 

VIL Input low Voltage -{).5(1) - O.S 

NOTE: 
1. VIL = -3.0V for pulse width less than 5ns. 

RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 

Ambient Temperature 

CAPACITANCE(1,2) 
(TA = +2SoC, f = 1.0 MHz) 

Symbol Parameter!!) 

CIN Input Capacitance 
(Address, Control) 

CIN Input Capacitance 
(ClK) 

COUT Output Capacitance 
(Control) 

CliO Data 110 Capacitance 

NOTES: 

Condition 7MP6104/5 

VIN = OV 15/25 

VIN = OV 45/S0 

VIN = OV 15/15 

VOUT = OV 10/20 

1. These parameters are guaranteed by design but not tested. 
2. These parameters are maximum values. 

ID TRUTH TABLE 

101 100 Cache Size 

1 1 12SKB cache module 

1 0 256KB cache module 

0 1 512KB cache module 

0 0 1 MB cache module 

Unit 

V 

V 

V 

V 

2904 tbl 02 

2904 tbl 03 

Unit 

pF 

pF 

pF 

pF 

2904 tbl 04 

2904 tbl 05 
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IDT7MP6104nMP6105 
128KB/256KB CMOS SECONDARY CACHE MODULE FOR THE INTEL~ 1486'" COMMERCIAL TEMPERATURE RANGE 

PIN DESCRIPTION 
Symbol Parameter Type Active Description 

CLK Clock Input N/A This input is the timing reference for all of the IDT7MP61 04l5'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 
IDT7MP61 04/5 to start any read or write cycle. CS must be asserted for ADS 
to be recognized. 

MIlO Memory/lO Input N/A This pin is used by the i486 to indicatewhetherthe current cycle is a memory 
or 1/0 cycle. 1/0 cycles are not cacheable by the IDT7MP61 04/5. 

WIR WritelRead Input N/A Write cycles are indicated by a HIGH level on this pin, and read cycles are 
indicated by a LOW level. 

DIC Data/Control Input N/A This pin is connected to the D/C# pin of the i486 CPU. It is used by the 
IDT7MP61 04/5 in conjunction with MliD, WiR, and BEo-3 to determine when 
a software flush is being executed by the i486. 

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 is the IDT7MP61 04/5'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 IDT7MP61 04/5 to let the cache know that a 
main memory cache word is ready to be sampled by the CPU and the 
IDT7MP61 04/5 during a burst access. 

CRDY Cache Ready In Input LOW This is the system input to the IDT7MP61 04/7MP61 05 to letthe cache know 
that a main memory cache word is ready to be sampled by the CPU and the 
IDT7MP61 04/5 during a non-burst access. 

BLAST Burst Last Input LOW This i486 output indicates to the IDT7M P61 04/5 cache control logic that the 
current cycle is the last cycle of a burst access. 

BOFF Backoff Input LOW This signal is used to stall the IDT7MP61 04/5. The IDT7MP61 04/5 will also 
put its data bus into a high-impedance state. The IDT7MP61 04/5 will only 
recognize invalidation cycles when BOFF is asserted. 

PRSN Presence Output .LOW Thispinis hard-wired to ground. Ittellsthesystem logicthatthe IDT7MP61 041 
5 is plugged into the system. 

A2-A31 Processor Addresses Input N/A These are the address inputs to the IDT7MP61 04/5. 

BEo-BE3 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 asserted for EADS 
or ADS to be recognized by the IDT7MP61 04/5. 

00-031 Processor Data Lines 1/0 N/A These are the data inputs from either the i486 or the system memory. 00-
07 define the least significant byte while 024-031 define the most significant 
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 IDT7MP61 04/5. The 
IDT7MP61 04/5 will always assert CKEN during T1 cycles and during read hit 
cycles before the last BRDYO. The IDT7MP61 04/5 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 IDT7MP61 04/5 will look for SKEN to be asserted at least one 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 IDT7MP61 04/5 to invalidate its entire cache contents. 

WP Write Protect Input HIGH The write protect input is only sampled during the third transfer of a line fill. 
If a line is flagged as write protected during a line fill. it is considered non-
cacheable. 

WPSTRF Write Protect Strap N/A N/A This signal is not used by the IDT7MP6104/5. 

EADS Valid External Address Input LOW This signal indicates that an invalidation address is present on the 
IDT7MP61 04/5 address bus. CS must be asserted for EADS to be recog-
nized bv the IDT7MP61 04/5. 

2904 tbl 06 
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IDTIMP61 04/7MP61 05 
128KB/256KB CMOS SECONDARY CACHE MODULE FOR THE INTEL~ 1486~ COMMERCIAL TEMPERATURE RANGE 

FUNCTIONAL DESCRIPTION 

Basic Operation 
The IDT7MP61 04/7MP61 05 is a complete secondary cache 

subsystem designed for use with the Intel i486 CPU. The 
IDT7MP61 04/7MP61 05 is designed to support zero-wait­
state line reads, i.e. four words of data in five clocks. The 
IDT7MP61 04/7MP61 05supportsall of the following bus cycles: 
read hit, read miss, write hit, write miss, invalidation and 
backoff. The IDT7MP61 04/7MP61 05 also features single pin 
reset and cache flush capabilities. 

The IDT7MP61 04/7MP61 05 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 IDT7MP61 04/7MP61 05 is reset when RESET is as­

serted. Asserting 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. 

Flush 
The entire cache contents of the I DT7M P61 04/7MP61 05 is 

invalidated when the FLUSH input is asserted. The cache will 
be invalidated regardless of the state of other control signals 
when FLUSH is asserted. FLUSH will not reset the cache 
control logic. 

The IDT7MP61 04/7MP61 05 is also flushed when the i486 
executes an INVD ora WBINVD command. The IDT7MP61 041 
7MP6105 determines the execution of these commands by 
detecting when the i486 issues a flush special bus cycle. The 
flush special bus cycle is indicated by the i486 when the 
D/C=O, M/IO=O, W/R=1, BE3=1, BE2=1, BE1=0, and BEo=1. 

Read 
The IDT7MP61 04/7MP61 05 recognizes the initiation of a 

read cycle when~oth ADS and CS are sampled LOW with MI 
10 HIGH and W/R LOW. As soon as the address is valid at the 
input of the module, the IDT7MP61 04/7MP61 05 begins its tag 
look-up. If the input address is not contained in the cache, then 
a miss has occurred, and the IDT7MP61 04/7MP61 05 will wait 
for the main memory system to service the current access. If 
the input address is present in the cache, then a hit has 
occurred, and the IDT7MP61 04/7MP61 05 will burst back a 
line of data to the CPU. 

The IDT7MP61 04/7MP61 05 will not accept data returned 
in zero wait states. The earliest the IDT7MP61 04/7MP61 05 
can accept data is the cycle after START is asserted. 

The IDT7MP61 04/7MP61 05 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 asserted. The IDT7MP61 04/7MP61 05 will load the data 
word returned from the memory system into the cache each 
time CBRDY or CRDY is sampled LOW. If WP is sampled 
HIGH during the third word transfer of a line fill, the line is 

considered write protected, and the line of data is not vali­
dated. If the line is not write protected, the IDT7MP61 041 
7MP6105 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 BLAST is sampled LOW concurrentwith CBRDY 
orCRDY being sampled LOW prior to the last data word 
transfer. 

The IDT7MP61 04/7MP61 05 will consider the data re­
turned as non-cacheable if CB ROY or CRDY is sampled LOW 
before, or concurrently, with SKEN prior to the first word 
transfer. Therefore, to avoid a potential performance penalty, 
SKEN should not be asserted prior to CBRDY or CRDY if the 
data is considered non-cacheable, since the IDT7MP61041 
7MP61 05will invalidate a line of data if SKEN is sampled LOW 
before CBRDYor CRDY is sampled LOW during a read miss. 

The IDT7MP6104/7MP6105 requires that the read miss 
address (i.e. 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 IDT7MP61 04/7MP61 05 detects that the input ad­
dress is contained in the cache, the IDT7MP61 04/7MP61 05 
will supply data to the CPU. The IDT7MP61 04/7MP61 05 
starts bursting data back to the CPU in the first T2 cycle. The 
IDT7MP6104/7MP6105 then transfers a new data word in 
each subsequent T2 cycle until BLASTis asserted to the cache. 
The IDT7MP6104/7MP6105 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 IDT7MP61 04/7MP61 05 recognizes the initiation of a 

write cycle when Eoth ADS and CS are sampled LOW with MI 
10 HIGH and W/R HIGH. As soon as the address is valid at 
the input of the module, the IDT7MP61 04/7MP61 05 begins its 
tag look-up. If the input address is contained in the cache, then 
a write hit has occurred, and the cache contents are updated 
when CRDY or CBRDY is returned from the system. The 
IDT7MP61 04/7MP61 05 requires the address to be valid in the 
cycle that the data is written to the cache, i.e. when CRDY or 
CBRDY is returned from the system; this requirement should 
have no impact at the system level since the i486 will maintain 
both the address and data on its outputs until the write cycle 
is completed. If the input address is not contained in the cache, 
then a write miss has occurred, the IDT7MP61 04/7MP61 05 
ignores the write, and the cache contents are not updated. For 
both write hits and write misses the IDT7MP61 04/7MP61 05 
will assert START until CRDY or CBRDY is returned from the 
system. 
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IDTIMP610417MP6105 
128KB/256KB CMOS SECONDARY CACHE MODULE FOR THE INTELQI) 1486'" COMMERCIAL TEMPERATURE RANGE 

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 initia­
tion of an invalidation, the IDT7MP61 04/7MP61 05 begins its 
tag look-up. If the line is found in the cache, the line will be 
invalidated. The I DT7!v'1P61 04/7MP61 05 requires two cycles 
after the assertion of EADS to invalidate a line; therefore, 
invalidations can only occur every third cycle. The 
IDT7MP610417MP6105 ignores invalidations only if an ad­
dress is currently latched in the address latch. Therefore, the 
I~T7MP61 0417MP6105 ignores invalidations at the following 
times: the cycle after the initiation of a read orwrite cycle, the 
cycle after SKEN is first sampled LOW during a line fill, the 
cycle(s) after sampling SKEN LOW concurrent 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. 

8ackoff 
A cache backoff is initiated by the assertion of BOFF. BOFF 

interrupts any other cache cycle that the IDT7MP6104/ 
7MP61 05 is servicing. The cycle after BOFF is sampled LOW, 
the IDT7MP61 04/7MP61 05 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 as­
serted, the IDT7MP61 04/7MP61 05 ignores all cache cycles 
except for invalidations; however, the IDT7MP61 04/7MP61 05 
will still recognize the assertion of RESET or FLUSH when BOFF 
is asserted. 

DC ELECTRICAL CHARACTERISTICS 
(Vee = 5.0V ± 5%, TA = O°C to 70°C) 

Symbol Parameter Test Condition 

IILlI Input Leakage Current Vee = Max, VIN = GND to Vee 
(Data) 

IILlI Input Leakage Current Vee - Max, VIN = GND to Vee 
(Address) 

IILlI Input Leakage Current Vee = Max, VIN = GND to Vee 
(Control) 

IILlI Input Leakage Current Vee - Max, VIN - GND to Vee 
(CLK) 

IILol 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. 
Va He Output High Voltage (Control) IOH - 2mA, Vee - Min. 
Icc Operating Power Vee - Max., CS$ VIL, 

Supply Current f = fMAX, Outputs Open 

AC TEST CONDITIONS 
Input Pulse Levels GND to3.0V 
Input RiselFall Times Sns 
Input Timing Reference Levels 1.SV 
Output Reference Levels l.SV 
Output Load See Figures 1 and 2 

2904 Ibl 08 

+SV 

48011 

DATAoUT --+--.... 

2SS11 SOpF* 

2904 drw 03 

"including scope and jig 

Figure 1. Output Load 

7.17 

7MP6104/5 7MP61 04/5 

Min. Max. 

- 10/20 

- 10 

-10/-300 10160 

-S 0/-38 0 SO/140 

10/20 

0.4 
O.S 

2.4 
2.4 
- 13S0/30S0 

+SV 

48011 

DATAoUT --+--... 

2SS11 SpF* 

"including scope and jig 

Figure 2. Output Load 
(for tOHZ, tcHZ, tOLZ and tell) 

Unit 

!lA 

!lA 

!lA 

!lA 

!lA 
V 
V 
V 
V 

rnA 

2904 Ibl 07 

2904 drw 04 
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IDT7MP610417MP6105 
128KB/256KB CMOS SECONDARY CACHE MODULE FOR THE INTELQIl i486N 

AC ELECTRICAL CHARACTERISTICS 
(Vee = 5.0V ± 5%, TA = 0° to + 70°C) 

Symbol Parameter 

t1 Clock Period 

t2 Clock HIGH Time 

t3 Clock LOW Time 

t4 A2-A31, BEo-BE3 Set-up Time 

t5 A2-A31, BEo-BE3 Hold Time 

t6 A4-A31 Line Fill Set-up Time 

t7 ADS, MIlO, W/R, D/C Set-up Time 

t8 ADS, MIlO, W/R, D/C Hold Time 

t9 BLAST, CS Set-up Time 

t10 BLAST, CS Hold Time 

t11 CRDY, CBRDY Set-up Time 

t12 CRDY, CBRDY Hold Time 

t13 SKEN Set-up Time 

t14 SKEN Hold Time 

t15 00-031, Dpo-Dp3 Set-up Time 

t16 00-031, Opo-Dp3 Hold Time 

t17 EADS Set-up Time 

t18 EADS Hold Time 

t19 A4-A31 Set-up Time (Snoop) 

t20 A4-A31 Hold Time (Snoop) 

t21 RESET, FLUSH Set-up Time 

t22 RESET, FLUSH Hold Time 

t23 RESET, FLUSH Pulse Width 

t24 BRDYO Valid 

t25 CKEN Valid 

t26 START Valid 

t27 00-031, Dpo-Dp3 Valid (Read Hit) 

t28 WP Set-up Time 

t29 WP Hold Time 

t30 BOFF Set-up Time 

t31 BOFF Hold Time 

7.17 

COMMERCIAL TEMPERATURE RANGE 

7MP6104/5S33M 

Min. Max. Unit 

30 - ns 

11 - ns 

11 - ns 

13 - ns 

10 - ns 

5 - ns 

13 - ns 

3 - ns 

9 - ns 

3 - ns 

11 - ns 

3 - ns 

9 - ns 

3 - ns 

5 - ns 

3 - ns 

9 - ns 

3 - ns 

6 - ns 

10 - ns 

9 - ns 

3 - ns 

80 - ns 

- 16 ns 

- 15 ns 

- 16 ns 

- 24 ns 

9 - ns 

3 - ns 

9 - ns 
II 

3 - ns 

2904 tbl 09 
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IDT7MP610417MP6105 
128KB/256KB CMOS SECONDARY CACHE MODULE FOR THE INTEL~ i486~ COMMERCIAL TEMPERATURE RANGE 

TIMING WAVEFORM OF A READ HIT CYCLE (READ LlNE)(1) 

NOTE: 2904 drw 05 

1. RESET is held LOW, FLUSH is held HIGH, BOFF is held HIGH. 

TIMING WAVEFORM OF A RESET OPERATION 

t22 

RESET ____________ ~I~--+------------t23--------------+-~~ ____________ _ 

2904 drw 06 
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IDT7MP610417MP6105 
128KB/256KB CMOS SECONDARY CACHE MODULE FOR THE INTELt!> 1486~ COMMERCIAL TEMPERATURE RANGE 

TIMING WAVEFORM OF A CACHEABLE BURST READ MISS CYCLE (WRITE LlNE){1) 
(NON-WRITE PROTECTED) 

NOTE: 
1. RESET is held LOW, FLUSH is held HIGH, BOFF is held HIGH. 

7.17 

2904 drw 07 

8 

II 
! 



IDT7MP61 0417MP61 05 
128KB/256KB CMOS SECONDARY CACHE MODULE FOR THE INTEL~ i486'" COMMERaALTEMPERATURERANGE 

TIMING WAVEFORM OF A CACHEABLE BURST READ MISS CYCLE (WRITE LlNE)(l) 
(WRITE PROTECTED) 

ClK 

ADS 

CS 

MAO 

wiR 

CRDY 

CBRDY 

BLAST 

wp 

A2- k31 

SKEN 

EADS 

START 

BRDYO 

CKEN 

t15 t16 

Do - D31 

NOTE: 
1. RESET is held LOW, FLUSH is held HIGH, BOFF is held HIGH. 

7.17 

2904 drw 08 
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IDTIMP610417MP6105 
128KB/256KB CMOS SECONDARY CACHE MODULE FOR THE INTEL" 1486'" 

TIMING WAVEFORM OF A CACHE INVALIDATION(1) 

ClK 

ADS 

A4 - A31 

NOTE: 
1. If EADS and ADS are asserted simultaneously, ADS is ignored. 

TIMING WAVEFORM OF A BACKOFF OPERATION 

ClK ~ 

Do - 031 

7.17 

COMMERCIAL TEMPERATURE RANGE 

2904 drw09 

t31 

II 
2904 drw 10 
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IDT7MP61 0417MP61 05 
128KB/256KB CMOS SECONDARY CACHE MODULE FOR THE INTEL~ i486~ COMMERaALTEMPERATURERANGE 

TIMING WAVEFORM OF A WRITE CYCLE(1,2) 

NOTES: 2904 drw 11 

1. RESET is held LOW, FLUSH is held HIGH, BOFF is held HIGH. 
2. For a write hit, data in the IDT7MP61 04/7MP61 05 is updated. 
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IDT7MP6104nMP6105 
128KB/256KB CMOS SECONDARY CACHE MODULE FOR THE INTEL'" 1486'" COMMERCIAL TEMPERATURE RANGE 

PACKAGE DIMENSIONS 

7MP6104 

--
-

3.574 
3.594 

3.840 
3.860 ~ 

~ 

I ~EI DC I~I IOO[j[j( 1.290 
"f.31"O 

!L lOOODC DC 
024! t 65 

0.250 --.j ~ O.~r-TYP. 
0.260 TYP. 

----- ~ 
FRONT VIEW 

90 0.0 

0.397 
D.403 

o o 

LnnuJJlUUIIIllUIJ.WIUJWL.~1UWIIIIJIIj1llllllllW " , t 0.062 R 
~ R PIN1 
0.064 

BACK VIEW 

7.17 

---.JJ4-
0.045 
o:Os5 

SIDE VIEW 

2904 drw 12 
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IDT7MP61 0417MP61 05 
128KB/256KB CMOS SECONDARY CACHE MODULE FOR THE INTEL~ i486N COMMERCIAL TEMPERATURE RANGE 

7MP6105 

3.840 
~-------------------------3.860 

3.574 
~-----------3.594 

r DDoW[jOOOOO 
~ 

[[]][[]] + 
0.240 1 .. 'PINS5 02~ f- 00~1-- g!~; 
0.260 0.070 TYP. TYP. 

D.09O FRONT VIEW 

o 000 00 OoCIDaIl DD! 

--"r--
0.045 
0.055 

SIDE VIEW 

[[]] CD t '" t 0.060 R 
0.064 PIN1 0.062 R 

BACK VIEW 

ORDERING INFORMATION 

lOT 
xxxxx 
Device 
Type 

A 999 A A 

Power Speed Package Process/ 
Temperature 

Range 

YSlank 

'---------------1 M 64 position dual read-out SIMM 
(Single In-line Memory Module) 

'--------------1 33 Speed in Megahertz 

'------------------1 S Standard Power 

L...-----------------------l 7MP6104 128KB Cache Module 
7MP6105 256KB Cache Module 

7.17 

2904 drw 13 

2904 drw 14 
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128KB/256KB ADVANCE 

~ SECONDARY CACHE MODULE INFORMATION 

FOR THE INTEL@ i486™ IDT7MP6118 
IDT7MP6119 Integrated Device Technology, Inc. 

FEATURES 
• 128KB/256KB direct mapped, non-sectored, zero-wait-

state secondary cache module 

• Write-through and write-back functions supported 

• Concurrent snooping is supported 
• Software Instruction flushing is supported 

• Ideal for use with i486-based systems 
• Uses the IOT71589 32K x 9 CacheRAM™ with burst 

counter and self-timed write and the IOT71 B74 cache-tag 
RAM 

• Operates with external i486™ speeds of 33MHz 
• 64 position dual read-out SIMM (Single In-line Memory 

Module) with 128 leads 

• Single 5V (±5%) power supply 

• Multiple GNO pins and decoupling capacitors for maxi­
mum noise immunity 

• Inputs/outputs directly TTL-compatible 

FUNCTIONAL BLOCK DIAGRAM(1) 

DESCRIPTION 
The IOT7MP6118/19 is a 128KB/256KB direct-mapped, 

non-sectored, zero-wait-state secondary cache supporting 
write-through, write-back functions and is ideal for use with 
many i486-based systems. The IOT7MP6118/19 uses 
IOT71589 32K x 9 Cache RAMs, IOT71 B74 8K x 8 cache-tag 
RAMs along with cache control logic in plastic surface mount 
packages mounted on a multilayer epoxy laminate (FR-4) 
board. Extremely high speeds are achieved using lOT's high­
performance, high-reliability BiCMOS and CMOS technolo­
gies. 

The IOT7MP6118/19 supports zero-wait-state operation 
(2-1-1-1 cycles) at 33MHz during read and write cycles if the 
data is in the cache. 

The dual read-out SIMM package configuration allows 128 
signal leads to be placed on a package 3.85" x 1.5" (L x W) and 
is intended for use with dual read-out SIMM sockets. The 
IOT7MP6118modulethicknessisO.21 0" and the IOT7MP6119 
module thickness is 0.365". 

All inputs and outputs of the IOT7MP6118/19 are TTL­
compatible and operate from a single 5V power supply. 
Multiple GNO pins and on-board decoupling capacitors en­
sure maximum protection from noise. 

I ADDRESS BUS J I CONTROL BUS I I DATA BUS I 
A2-31 

Control ClK 

OIRTY 
2'X ~ 

IOT71B74 WBIWT# Cache Control logic 
Tag RAM 

,11 and State Machine e-nAD~_ 
TAG ... 

MATCH AOS OATA 

t I I ~ ClK VAllO 

DE » CS IOT71589 

r Addr WE ~ Cache 
DE RAM 

Al4-16 / 
/15 

Addr 

WE 

l'WE 

NOTE: 
1. Block diagram only shows 128KB version. 

The IDT logo IS a registered trademal1< and CacheRAM and Double-Densrty are trademal1<s of Integrated Device Technology, Inc. 
All others are trademal1<s of their respective companies 

COMMERaALTEMPERATURERANGE 
<01993 Integrated DeVIce Technology, Inc. 

7.18 

:WE 

IWE 

36 It 
I 

9/ 00-7,OPO 

1-' 9/ 08-15,OP1 

_I 9/ 016-23,OP2 

1-' 9/024-31, OP3 
/ 

3030 drw 01 

AUGUST 1993 
DSC-7109/1 

1 
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IDT7MP6118/19128KB/256KB CMOS 
SECONDARY CACHE MODULE FOR THE INTEL 1486 

PIN CONFIGURATION(1,2) 

NOTES: 

GNO 
RESET 

Vcc 
INV 

MlIO# 
FLUSH# 
EAOS# 

GNO 
AOS# 
BE#o 
BE#:! 
PWT 

CROY# 
GNO 

BROY# 
SKEN# 

(See Note 2) 
PRSN# 

WBIWT# 
102 
A2 

Vcc 
A4 

A6 

A8 

Al0 

A12 
A14 

A16 

GNO 
A18 

A20 

A22 
A24 

A26 

M8 
A30 

GNO 
OJ 
02 
D4 

Vcc 
D; 

GNO 
OPO 

Os 
010 
012 

GNO 
014 

016 

018 

020 
GNO 

022 
OP2 

024 
026 

GNO 
028 
030 
Vcc 
101 

GNO 

65 1 
66 2 
67 3 
68 4 
69 5 
70 6 
71 7 
72 8 
73 9 
74 10 
75 11 
76 12 
77 13 
78 14 
79 15 
80 16 
81 17 
82 18 
83 19 
84 20 
85 21 
86 22 
87 23 
88 24 
89 25 
90 26 
91 27 
92 28 
93 29 
94 30 
95 31 
96 32 
97 33 
98 34 
99 35 
100 36 
101 37 
102 38 
103 39 
104 40 
105 41 
106 42 
107 43 
108 44 
109 45 
110 46 
111 47 
112 48 
113 49 
114 50 
115 51 
116 52 
117 53 
118 54 
119 55 
120 56 
121 57 
122 58 
123 59 
124 60 
125 61 
126 62 
127 63 
128 64 

SIMM 
TOP VIEW 

GNO 
ClK 
Vcc 
CBOFF# 
O/C# 
BLAST# 
SBOFF# 
GNO 
W/R# 
BE#l 
BE#3 
CS# 
CKEN# 
GNO 
PUll_UP 
START# 
CHITM# 
HITM# 
lOCK# 
PCO 
A3 
Vcc 
As 
A7 

A9 

All 

A13 
A15 

A17 
GNO 
A19 

A21 
A23 

A25 

A27 

A29 

A31 
GNO 
01 
03 
05 

Vcc 
07 
GNO 
OPl 

09 
011 
013 
GNO 
015 

017 
019 

021 
GNO 
023 
OP3 

025 
027 
GNO 
029 
031 
Vcc 
100 
GNO 

3030 drw 02 

10 TRUTH TABLE 

102 101 100 
1 1 1 

1 1 a 
1 a 1 

1 a a 
a 1 1 

a 1 a 
a a 1 

a a a 

COMMERCIAL 
TEMPERATURE RANGE 

Description 

128KB, write-through. 

256KB, write-through 

512KB, write-through 

1 MB, write-through 

128KB, write-back 

256KB, write-back 

512KB, write-back 

1 MB, write-back 

30301blOl 

1. Module pins 63, 84 and 127 are used to identify the size of the cache present in the socket. Consult the 10 Truth Table for more details. 
2. Pin 81 must be connected to Vee for proper operation of the module. 
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IDT7MP6118/19 128KB/256KB CMOS 
SECONDARY CACHE MODULE FOR THE INTEL 1486 

PIN DEFINITION 

Symbol Pin Function I/O Level 

CLK Clock I N/A 

RESET Reset I HIGH 

FLUSH# Flush I LOW 

SBOFF# System Backoff I LOW 

CBOFF# Cache Backott a LOW 

EADS# External Address I LOW 
Strobe 

INV Invalidate I HIGH 

ADS# Address Strobe I/O LOW 

M/IO# Memory/IO I/O N/A 

W/R# Write/Read I/O N/A 

D/C# Data/Control I/O N/A 

Description 

COMMERCIAL 
TEMPERATURE RANGE 

This is the clock input to the cache. All timing references for the 
cache are made with respect to this input. 
If RESET is sampled HIGH by the cache, the cache control logic is 
reset to a known state. In addition, when RESET is sampled HIGH 
the entire cache contents is invalidated. 

If FLUSH# is sampled LOW, the cache control logic goes into a 
flush pending state. While the cache is in a flush pending state, it 
will continue to service CPU cycles until it detects an I/O cycle. 
After detecting an I/O cycle, the cache invalidates its entire con-
tents as it searches through the cache for dirty lines. If a line is not 
dirty, that line is invalidated and all associated flags are cleared. If 
a line is dirty, that line is written back by the cache and then it is 
invalidated and the associated flags cleared. 
This input forces the cache off of the CPU address and data buses. 
When SBOFF# is asserted, the cache will only recognize invalida-
tion and snoop cycles; however, the cache will not write the data 
back for an invalidation/snoop hit to a dirty line until SBOFF# is 
deasserted. 
This output is asserted by the cache to force the CPU off the bus 
when the cache detects that a dirty line must be evicted from the 
cache. If SBOFF# is asserted the cache will not assert CBOFF#, 
except when the cache detects an invalidation/snoop hit to a dirty 
line and it does not sample HITM# LOW. 
This input is used in conjunction with INV by external devices to 
snoop, or invalidate, a cache line. If EADS# is sampled LOW 
simultaneous with ADS# LOW during a memory write cycle to a 
write through line, the cache invalidates the line. If EADS# is 
sampled LOW simultaneous with ADS# LOW during either a 
memory write cycle to a write back line or a memory read cycle, the 
cache ignores EADS#. 
This input is used in conjunction with EADS# to snoop, or invali-
date, a cache line. If INV is HIGH the cache will consider the 
access as an invalidation. If INV is LOW when EADS# is asserted 
the cache will consider the access as a snoop. 
This pin is used by external devices to inform the cache that a valid 
address is present on the input of the cache. This pin is driven by 
the cache, while the cache is asserting CBOFF#, to evict a dirty line 
from the cache or to supply dirty data for a snoop hit. 
This pin is used by external devices to inform the cache that a 
memory access is being made when this pin is HIGH, or that an I/O 
access is being made when this pin is LOW. 1/0 cycles are not 
considered cacheable. This pin is driven HIGH by the cache, while 
the cache is asserting CBOFF#, to evict a dirty line from the cache 
or to supply dirty data for a snoop hit. 

This pin is used by external devices to inform the cache that either 
a write is being performed when this pin is HIGH, or that a read is 
being performed if this pin is LOW. This pin is driven HIGH by the 
cache, while the cache is asserting CBOFF#, to evict a dirty line 
from the cache or to supply dirty data for a snoop hit. 
This pin is used by the cache in conjunction with the M/IO#, W/R#, 

7.18 3 
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ID17MP6118f19 128KBf256KB CMOS 
SECONDARY CACHE MODULE FOR THE INTEL i486 

START# Memory Start a LOW 

BRDY# Burst Data 1/0 LOW 
Ready 

RDY# Data Ready 1/0 LOW 

BLAST# Burst Last 1/0 LOW 

A(2:31) Address 1/0 N/A 

BE#(0:3) Byte Enable 1/0 LOW 

CS# Chip Select I LOW 

D(0:31) Data 1/0 N/A 

DP(0:3) Data Parity 1/0 N/A 

WB/WT# Write Back! 110 N/A 
Write Through 

COMMERCIAL 
TEMPERATURE RANGE 

BE#(0:3) and A(2) to determine when a special bus cycle is being 
executed, and the type of special bus cycle being executed. This 
pin is driven HIGH by the cache, while the cache is asserting , 
CBOFF#, to evict a dirty line from the cache or to supply dirty data 
for a snoop hit. 
This output is asserted by the cache to inform the system that it 
must service the current memory access. This output is also 
asserted during writelsnoop cycles when ADS# and EADS# are 
sampled LOW simultaneously and the line is marked write through. 
START# is driven HIGH if the cache samples SBOFF# LOW. 
This pin is asserted by the cache when either a read hit is detected, 
or a write hit is detected and the line is marked as write back. This 
pin is an input to the cache when the cache detects a read miss, a 
write miss, or during locked bus cycles. This pin is also an input 
during write through write cycles. A write cycle is defined as w·rite 
through if a hit occurs on a line that is marked write through. A 
write cycle is also considered write through if the cache samples 
either PCD or PWT HIGH at the initiation of the write cycle. 
This pin is asserted by the cache during the fourth word transfer of 
a burst cycle being serviced by the cache. This pin is an input to 
the cache when the cache detects a read miss, a write miss, or 
during locked bus cycles. This pin is also an input during write 
through write cycles. A write cycle is defined as write through if a 
hit occurs on a line that is marked write through. A write cycle is 
also considered write through if the cache samples either PCD or 
PWT HIGH at the initiation of the write cycle. 
This pin is used by the cache to determine the last cycle of a burst 
cycle. This pin is driven by the cache during a line write, while the 
cache is asserting CBOFF#, when either evicting a line from the 
cache, or to supply dirty data for a snoop hit. The cache asserts 
BLAST# concurrent with the fourth word transfer from the cache. 
These are the address lines to the cache. They are inputs to the 
cache, except when the cache is performing a write cycle for either 
a line eviction or to supply dirty data for a snoop hit. 
These are the byte enable inputs to the cache. These inputs are 
sampled during write cycles to control byte writes, and they are 
used in conjunction with M/IO#, W/R#, D/C# and A(2) to determine 
when a special bus cycle is being executed. These pins are driven 
LOW when the cache is performing a write cycle for either a line 
eviction, or to supply dirty data for a snoop hit. 

This input is sampled at the beginning of all bus cycles and invali-
dation cycles. If CS# is sampled high at the beginning of the cycle, 
the cache will not recognize the cycle. 
These are the data lines of the cache. The cache will place valid 
data on these lines during read hits, and when the cache is per-
forming a write cycle for either a line eviction, or to supply dirty data 
for a snoop hit. 
These are the data parity lines of the cache. Functionality is the 
same as the data lines described above. 
WB/WT# is an input to the cache when a line of data is 
loaded into the cache. If PWT is sampled HIGH at the beginning of 
a read cycle that results in a cache miss, the value of this pin is 
ignored and the line returned is considered write through. If PWT is 
sampled LOW at the beginning of a read cycle, and WB/WT# is 
sampled HIGH during the first word transfer of a line fill, the line is 
marked as write back. If PWT is sampled LOW at the beginning of 
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IDT7MP6118/19128KB/256KB CMOS 
SECONDARY CACHE MODULE FOR THE INTEL i486 

HITM# Hit-Modified I LOW 
Input 

CHITM# Hit-Modified a LOW 
Output 

CKEN# Cacheable Data a LOW 
Output 

SKEN# Cache able Data I LOW 
Input 

PWT Page Write I/O HIGH 
Through 

PCD Page Cache I/O HIGH 
Disable 

LOCK# Lock I/O LOW 

COMMERCIAL 
TEMPERATURE RANGE 

a read cycle, and WB/WT# is sampled LOW during the first word 
transfer of a line fill, the line is marked as write through. If the line 
is marked as write back, the cache will update its memory contents 
without passing the cycle on to other devices during a memory 
write cycle. If the line is marked as write through, the cache will 
update its memory contents when the write cycle is serviced by the 
system. The cache drives this pin when servicing read hit cycles, 
and when servicing write hit cycles to write back lines. The cache 
floats this pin during write miss cycles, and during write through 
write cycles. 

This input is used to indicate to the cache that a dirty line is present 
in the CPU level 1 cache during snoop or invalidation cycles. 

This output is asserted by the cache to indicate that a dirty line is 
being accessed in the cache during a memory read bus cycles. 
The cache also asserts this output when a dirty line is present in 
the cache during a snoop or invalidation cycle. 

This output is asserted by the cache to indicate whether data from 
the cache is considered cacheable by the CPU. The cache will 
assert CKEN# for read hit cycles. 
This input is sampled by the cache to determine whether the data 
being returned during a read miss is cacheable. SKEN# must be 
sampled LOW at least one cycle before the first word is transferred 
to the cache, and SKEN# must also be sampled LOW at least one 
cycle before the last word is transferred. This input is ignored if 
either PCD is sampled HIGH, or LOCK# is sampled LOW at the 
beginning of a read cycle. 

This input is sampled by the cache at the initiation of memory read 
and write cycles. If PWT is sampled HIGH at the initiation of a 
memory read that results in a cache miss, the line returned is 
automatically considered write through. If PWT is sampled HIGH at 
the initiation of memory write cycle, the cache ignores the value of 
its internal write back/write through flag, and it is forced to treat the 
write cycle as write through. The cache drives this pin LOW, while 
CBOFF# is asserted, when the cache executes a write cycle to 
evict a dirty line from the cache or to supply dirty data for a snoop 
hit. 
If PCD is sampled HIGH at the beginning of a read cycle and the 
data is contained in the cache, the cache ignores the value of PCD 
and treats the cycle as a normal cycle. If the data is not contained 
in the cache, the cache considers the data returned as non-cache-
able. If PCD is sampled HIGH at the beginning of a write cycle, the 
cache ignores its internal write back/write through flag, and it treats 
the write cycle as write through. The cache drives this pin LOW 
while CBOFF# is asserted, when the cache executes a write cycle 
to evict a dirty line from the cache or to supply dirty data for a 
snoop hit. 
If LOCK# is sampled LOW at the beginning of a read cycle and the 
data in the cache is not dirty, the read cycle is treated as a non-
cacheable read miss. If the cache contains dirty data at the read 
address location requested by the locked cycle, the cache performs 
a coordinated read cycle. In a coordinated read, the cache sup-
plies data to the CPU, but the memory controller drives RDY# or 
BRDY# to complete the cycle. If LOCK# is sampled LOW at the 
beginning of a write cycle, the cache ignores its internal write back/ 
write through flag, and it treats the write cycle as write through. 
LOCK# assertion is only recognized by the cache if LOCKEN is 
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IDT7MP6118/19128KB/256KB CMOS 
SECONDARY CACHE MODULE FOR THE INTEL i486 

10(0:2) 10 pins a 

PRSN# Presence a 

PULL_UP Pull up a 

RECOMMENDED DC 
OPERATING CONDITIONS 

Symbol Parameter Min. 

Vee Supply Voltage 4.75 

GND Supply Voltage 0 

VIH Input High Voltage 2.2 

VIL Input low Voltaqe -0.5(1) 

NOTE: 
1. VIL = -3.0V for pulse width less than 5ns. 

CAPACITANCE(1,2) 

(TA = +25°e, f = 1.0 MHz) 

N/A 

LOW 

HIGH 

Typ. Max. 

5.0 5.25 

0 0.0 

- 6.0 

- 0.8 

Symbol Parameter(1) Condition 7MP6118/9 

CIN Input Capacitance VIN = OV 15/15 
(Address, Control) 

CIN Input Capacitance VIN = OV 45/75 
(ClK) 

COUT Output Capacitance VIN = OV 15/15 
(Control) 

CliO Data 110 Capacitance VOUT = OV 10/20 

NOTES: 
1. These parameters are guaranteed by design but not tested. 
2. These parameters are maximum values. 

COMMERCIAL 
TEMPERATURE RANGE 

sampled HIGH simultaneously. The cache drives this pin HIGH, 
while eBOFF# is asserted, when the cache executes a write cycle 
to evict a dirty line from the cache or to supply dirty data for a 
snoop hit. 
These pins are used to identify the cache configuration to the 
system. These pins should be tied to pull-up resistors external to 
the cache. To produce a logic HIGH level on any 10 pin, the pin is 
a no connect on the module. To produce a logic LOW level on any 
pin, the pin is hard-wired to ground on the module 

This output informs the system that a cache module is present in 
the system. This pin is hard-wired to ground on the cache module. 
This output pin corresponds to the BROYO# output of the 
IOT7MP6104, and it is tied to vee through a pull up resistor. 

Unit 

V 

V 

V 

V 

3030 tbl 03 

Unit 

pF 

pF 

pF 

pF 

3030 tbl 04 

30~0 tbl02 

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 

TSIAS Temperature Under Bias -10 to +85 °C 

TSTG Storage Temperature -55 to +125 °C 

lOUT DC Output Current 50 mA 

NOTE: 3030 tbl 05 

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 

3030 tbl06 
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IDT7MP6118/19128KB/256KB CMOS 
SECONDARY CACHE MODULE FOR THE INTEL i486 

DC ELECTRICAL CHARACTERISTICS 
(Vcc = 5.av ± 5%, TA = aoe to 7a°C) 

Symbol Parameter Test Condition 

IILlI Input Leakage Current Vee = Max, VIN = GND to Vee 
(Data) 

Ilul Input Leakage Current Vee = Max, VIN = GND to Vee 
(Address) 

Ilul Input Leakage Current Vee = Max, VIN = GND to Vee 
(Control) 

Ilul Input Leakage Current Vee = Max, VIN = GND to Vee 
(CLK) 

IILol Output Leakage Current VOUT = OV to Vee. Vee = Max. 

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

(Data) 

VOLe Output Low Voltage IOL = 12mA, Vee = Min. 

(Control) 

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

(Data and Control) 

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

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 and 2 

3030tbl07 

+SV 

480n 

DATAoUT --~~---. 

2ssn SOpF" 

3030 drw 03 

"including scope and jig capacitances 

Figure 1. Output Load 

7.18 

7MP6118 
Min. Max. 

- 10 

- 10 

- 10 

- SO 

- 10 

- 0.4 

- O.S 

2.4 -

- 12S0 

COMMERCIAL 
TEMPERATURE RANGE 

7MP6119 
Max. Unit 

20 JlA 

10 JlA 

10 JlA 

90 JlA 

20 JlA 
0.4 V 

O.S V 

- V 

2400 rnA 

3030 tbl 06 

+5V 

480n 

DATAoUT --~~---. 

2ssn SpF" 

3030 drw 04 

"including scope and jig capacitances 

Figure 2. Output Load 
(for to HZ, tCHZ, tOLZ and tCLl) 

7 
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IDT7MP6118/19128KB/256KB CMOS 
SECONDARY CACHE MODULE FOR THE INTEL i486 

AC ELECTRICAL CHARACTERISTICS(1, 2) 

(VCC = 5.0V + 5%, TA = 0° to +70°C) -

Symbol Parameter 

t1 Clock Period 

t2 Clock HIGH Time 

t3 Clock LOW Time 

t4 A2-A31, BE#0-3 Set-up Time 

t5 A2-A31, BE#0-3 Hold Time 

t6 ADS#, MlIO#, W/R#, D/C# LOCK#, PCD, PWT Set-up Time 

t7 ADS#, MlIO#, W/R#, D/C# LOCK#, PCD, PWT Hold Time 

t8 BLAST#, CS# Set-up Time 

t9 BLAST#, CS# Hold Time 

tlO CRDY#, CBRDY# Set-up Time 

t11 CRDY#, CBRDY# Hold Time 

t12 SKEN# Set-up Time 

t13 SKEN# Hold Time 

t14 Do-D31, Dpo·Dp3 Set-up Time 

t15 Do-D31, Dpo-Dp3 Hold Time 

t16 EADS#, INV Set-up Time 

t17 EADS#, INV Hold Time 

t18 A4-A31 Set-up Time (Snoop) 

t19 A4-A31 Hold Time (Snoop) 

t20 RESET, FLUSH# Set-up Time 

t21 RESET, FLUSH# Hold Time 

t22 RESET, FLUSH# Pulse Width 

t23 RDY#, BRDY#, START#, CHITM#, WBIWT#, CKEN# Valid 

t24(3) RDY#, BRDY#, WBIWT# Float Delay 

t25 A2-A31 , BE#0-3 S, ADS#. M/IO#, D/C#, BLAST#, LOCK#. PCD. PWT 
Valid (Writeback) 

t26 A2-A31, BE#0-3 S,ADS#, M/IO#, D/C#, BLAST#, LOCK#, PCD, PWT 
Float Delay (Writeback) 

t27 Do-D31, Dpo-Dp3 Valid (Read HitlWriteback) 

t28 WBIWT# Set-up Time 

t29 WBIWT# Hold Time 

t30 CBOFF# Valid Time 

t31 SBOFF# Set·up Time 

t32 SBOFF# Hold Time 

NOTES: 
1. Please consult the factory for 50MHz versions. 
2. AC parameters guaranteed by design. 
3. RDY#, BRDY#, WBIWT# Float Delay time is measured from the falling edge of the ClK input. 

7.18 

33MHz 
Min. 

30 

11 

11 

13 

10 

10 

3 

8 

3 

10 

3 

8 

3 

5 

3 

8 

3 

6 

10 

8 

3 

80 

-
-

-

-

-
9 

3 

-

9 

3 

COMMERCIAL 
TEMPERATURE RANGE 

Max. Unit 

- ns 

- ns 

- ns 

- ns 

- ns 

- ns 

- ns 

- ns 

- ns 

- ns 

- ns 

- ns 

- ns 

- ns 

- ns 

- ns 

- ns 

- ns 

- ns 

- ns 

- ns 

- ns 

18 ns 

11 ns 

16 ns 

20 ns 

22 ns 

- ns 

- ns 

18 ns 

- ns 

- ns 

3030 tbl 08 
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IDT7MP6118/19 128KB/256KB CMOS 
SECONDARY CACHE MODULE FOR THE INTEL 1486 

PACKAGE DIMENSIONS 
7MP6118 

3840 
~------------------~3.860 ------~~~I 

3.574 
~---------3.594 ----------------~~·I 

o 

0.397 
'0':403 

COMMERCIAL 
TEMPERATURE RANGE 

0.210 ...... 1l.­
MAX. I -

~ --II.-
0.055 II 

SIDE VIEW 

o 

Lu~~~mumw~" + • 0.062 R 
0.060 I 0:064 R PIN1 

BACK VIEW 3030 drw 05 
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IDT7MP6118/19128KB/256KB CMOS 
SECONDARY CACHE MODULE FOR THE INTEL i486 

PACKAGE DIMENSIONS 
7MP6119 

14-r------3.840 --"'~I I ~ 3574 3860 J... 3.594 ~ 

I 
1.490 
f':'5'i'"O 

L , 
t 

0.240 . 
0.260 

-----

c=J~c=Jm ~ ~ m 

~DD~OD~ [0 

n _1111111 

t PIN 65 --1 r- ~r-
0.250 0.050 

0.070 TYP. TYP. -.... 0.090 
FRONT VIEW 

11111 CD 

I~~~ 

0.397 
0.403 

COMMERCIAL 
TEMPERATURE RANGE 

0.365 --+I 
MAX. 

~~ 
0.045 
0.055 

SIDE VIEW 

o 00=00 ~ U - ~ 0 

O.ot'"'O IIl
R

DllIDllIDllIJlIIIJlIII
lIlIt
t-.J ~62 R 

0.064 PIN1 

3030 drw 06 

BACK VIEW 
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IDT7MP6118!19128KB!256KB CMOS COMMERCIAL 
TEMPERATURE RANGE SECONDARY CACHE MODULE FOR THE INTEL i486 

ORDERING INFORMATION 

IDT 
xxxxx 
Device 
Type 

A 999 A A 

Power Speed Package Process! 
Temperature 

Range 

YSlank Commercial (O°C to +70°C) 

....... ---------1 M 64 position dual read-out SIMM 
(Single In-line Memory Module) 

....... -------------1 33 Speed in Megahertz 

'-----------------1 S Standard Power 

7MP6118 128KB Write BacklWrite Through Cache Module 
7MP6119 256KB Write BacklWrite Through Cache Module 

3030 drw 07 
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128KB/256KB IDT7MP6121 

~ SECONDARY CACHE MODULES FOR IDT7MP6122 

THE INTEL(R) i486™ PROCESSOR 
Integrated Device Technology, Inc. 

FEATURES 
• 128KB/256KB secondary cache module family 

• Ideal for use with many Intel i486 CPU-based systems 
that use the industry standard chipsets 

• Operates with external i486 processor speeds of 50MHz 
• 64 position dual read-out SIMM (Single In-line Memory 

Module) with 128 leads 

• Single 5V (±5%) power supply 
• Multiple GND pins and decoupling capacitors for maxi­

mum noise immunity 

FUNCTIONAL BLOCK DIAGRAM 
IDT7MP6122 - 256KB VERSION 

CA4- CA19 
CkJA 
00 

CSAo 

WEAo 

TA4- TA19 
TAGDRTCS 

16/ 

--L 
( 

Ao, A2- A14 
~ A1 
~ OE 

I .. J CS 
WE 

J CS 
WE 

I
CS 

WE 

J CS 
WE 

~ Ao-A13 
~CS 

32Kx8 I 
Do-?I 

32Kx8 I 
Do-?I 

32Kx8 I 
Do-?I 

32Kx8 I 
Do·? I 

8/ Do- D? ( 

8/ D8- D15 ( 

8/ D16 - D23 ( 

8/ D24 - D31 ( 

DESCRIPTION 
The IDT7MP6121/22 are members of a family of secondary 

caches that are ideal for use with many Intel i486 CPU-based 
systems. The IDT7MP6121/22 use lOT's asynchronous 
SRAMs in plastic surface mount packages mounted on a 
multilayer epoxy laminate (FR-4) board. High speeds at 
optimum costs are achieved using lOT's high-performance, 
high-reliability CMOS technology. 

The dual read-out SIMM package configuration allows 128 
signal leads to be placed on a package 3.85" long. Depending 
on which cache configuration is used, the module is a maxi­
mum of 0.35" thick and a maximum of 1.05" tall. 

The IDT7MP6121 122 operate from single 5V power supply. 
Multiple GND pins and on-board decoupling capacitors en­
sure maximum protection from noise. 

A1-A14 

CA3S/2 Y Ao 
CA3s 

OEB ~ OE 

CS30 .. 
JCS I 8/ 32Kx8 

WEBo Do-?I ( WE 
Do- D? 

CS31 
I
CS I 8( 32Kx8 

WEB1 Do-? I WE ( D8- D15 

CS32 
I
CS I 8/ 32Kx8 

WEB2 Do·? I WE ( D16 - D23 

CS33 JCS I 8( 32Kx8 
WEB3 Do-? I WE ( D24 - D31 

TAG WE WE TAG Do-? 8/ 
( TAGo- TAG? 

WE DIRTY BIT Do 

The lOT logo is a registered trademark of Integrated Device Technology, Inc. 
All others are trademarks of their respective companies. 

COMMERCIAL TEMPERATURE RANGE 

<91993 In1egra1ed Device Technology, Inc. 

DIRTY 

7.19 

2927 drw 01 

SEPTEMBER 1993 

DSC·710511 

1 



IDT7MP6121/22 128KB/256KB CMOS SECONDARY 
CACHE MODULES FOR THE INTEL i486 PROCESSOR 

FUNCTIONAL BLOCK DIAGRAM 
IDT7MP6121 -128KB VERSION 

CA4- CAw 

CA3B/2 

CA2 

CA3A 

OEA 

~POo 

~P01 

~P02 

CSIIo 

WEAo 
---Hl--l cs 32K x 8 Do. 7 f.ooII~':.J-" Do - 07 
---Hl~W~E~ _____ ~ 

CSII1 

WEA1 
---Hl--l cs 32K x 8 Do -7 f.ooII~':.J-" Os - 015 
--~~W~E ________ ~ 

---tP~ cs 32K x 8 Do -7 f.ooII~':.J-" 016 - 023 
--~~W~E ________ ~ 

---tP~ CS 32K x 8 Do -7 ~H-'T-. 024 - 031 
--~~W~E ________ ~ 

TA4- TAw 

TAGORTCS 

16 
Ao-A12 

CS 

TAGWE ---tII--t WE TAG Do -7 f.ooII~':.J-" TAGo - TAG7 

----+II~ WE DIRTY BIT Do ~-+--~ DIRTY 

2927 drw 02 

PIN NAMES 
CA4-CA19 Cache Address Inputs 

CA2, CA3B/2, Bank Cache Address Inputs 
CA3A, CA3B 

00- 031 Cache Data Inputs/Outputs 

CSAo- CSA3 Bank A Byte Chip Select Inputs 

CSBO- CSB3 Bank B Byte Chip Select Inputs 

WEAo-WEA3 Bank A Byte Write Enable Inputs 

WEBO-WEB3 Bank B Byte Write Enable Inputs 

OEA Bank A Output Enable Input 

OEB Bank B Output Enable Input 

TA4- TA19 Tag, Dirty Bit Address Inputs 

TAGo- TAG7 Tag Data Inputs/Outputs 

DIRTY Dirty Bit Input/Output 

TAGDRTCS Tag/Dirty Chip Select Input 

TAGWE Tag Write Enable Input 

DRTWE Dirty Bit Write Enable Input 

PDo- PD2 Presence Detect Pins 

N.C. No Connect 

GND Ground 

Vee Power Supply 

COMMERCIAL TEMPERATURE RANGE 

PIN CONFIGURATION(3) 

POo 
P02 

00 
02 
04 
06 
OB 

GNO 
010 
012 
014 
016 
01B 
020 

GNO 
022 
024 
vee 
026 
02B 
030 

(1)N.C. 
(1)N.C. 

GNO 
CSAo 
CSA1 
CSA2 
CSA3 
GNO 
OEA 

WEAo 
WEA1 

WEA2 
WEA3 

'fAGWE 
TAGORTCS 

(1) N.C. 
(1) N.C. 

CA3A 
CA2 
GNO 
CA4 
CA6 
CAB 

CA10 
CA12 
CA14 
CA16 
CA1B 
GNO 
TA4 
TA6 
TAB 

TA10 
TA12 
TA14 
TA16 
TA1B 
GNO 

TAGo 
TAG2 
TAG4 
TAG6 
OIRTY 

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 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 

97 
98 
99 

100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 

P01 
GNO 
01 
03 
vee 
05 
07 
09 
011 
013 
015 
017 
019 
021 
GNO 
023 
025 
Vee 
027 
029 
031 
N.C.(1) 
N.C.(1) 

GNO 
CSBO(2) 
CSB1(2) 

Vee 
CSB2(2) 
CSB3(2) 
OEB (2) 
WEBO(2) 
WEB1(2) 

WEB2(2) 
WEB3(2) 

ORlWE 
vee 
N.C.(1) 
N.C.(1) 
CA3B12 
CA3B 
GNO 
CAs 
CA7 
CA9 
CA11 
CA13 
CA1S 
CA17 
CA19 
GNO 
TAs 
TA7 
TA9 
TA11 
TA13 
TA1S 
TA17 
TA19 
GNO 
TAG1 
TAG3 
TAGs 
TAG7 
Vee 

DUAL READ-OUT SIMM 
TOP VIEW 

NOTES: 2927 drw 03 

1. These pins are reserved for future use. Please consult the factory for 
2927 tbl 01 details. 

2. These pins are N.C. (no connect) on the IOT7MP6121 module. 
3. The module pinout supports cache sizes up to 1 MB. 
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IDT7MP6121/22 128KB/256KB CMOS SECONDARY 
CACHE MODULES FOR THE INTEL 1486 PROCESSOR COMMERCIAL TEMPERATURE RANGE 

PRESENCE DETECT TABLE 

P02 P01 POO Size Module 

RECOMMENDED DC 

OPERATING CONDITIONS(1) 

N.C N.C. N.C. - no cache present Symbol Parameter Min. Typ. Max. Unit 

N.C. N.C. GND - reserved Vee Supply Voltage 4.75 5.0 5.25 V 

N.C. GND N.C. - reserved GND Supply Voltage 0 0 0.0 V 

N.C. GND GND 12BKB IDT7MP6121 VIH Input High Votage 2.2 - 6.0 V 

GND N.C. N.C. 256KB IDT7MP6122 VIL Input Low Voltage -0.5(1) - O.B V 

GND N.C. GND - reserved 
NOTE: 
1. VIL = -3.0V for pulse width less than Sns. 

29271bl04 

GND GND N.C. - reserved 

GND GND GND - reserved RECOMMENDED OPERATING 

29271bl02 TEMPERATURE AND SUPPLY VOLTAGE 

CAPACITANCE(1,2) Ambient Temperature 

(TA = +25°C, f = 1.0 MHz) O°C to +70°C 

Symbol Parameter(l) Condition 7MP6121/22 Unit 29271bl05 

CIN1 Input Capacitance VIN = OV 50/95 pF 
(Data Address) ABSOLUTE MAXIMUM RATINGS 

CIN2 Input Capacitance (Tag VIN = OV 20 pF 
Address, TAGDRTCS) 

CIN3 Input Capacitance VIN = OV 50 pF 
(OEA, OEa) 

CIN4 Input Capacitance VIN = OV 14 pF 

Symbol Rating Value Unit 

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

TA Operating Temperature o to +70 °C 

(All other controls) TSIAS Temperature Under Bias -10 to +B5 °C 

CI/01 Data 110 Capacitance VOUT= OV 14/25 pF TSTG Storage Temperature -55 to +125 °C 
CII02 Tag 1/0 Capacitance VOUT= OV 12 pF lOUT DC Output Current 50 rnA 

NOTES: 
1. These parameters are guaranteed by design but not tested. 

29271bl03 NOTE: 2927 Ibl 06 

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 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 extended periods may 
affect reliability. 

2. These parameters are maximum values. 

DC ELECTRICAL CHARACTERISTICS 

(Vcc = 5.0V ± 5%, T A = O°C to 70°C) 

Symbol Parameter Test Condition 

Ilul Input Leakage Current (Data) Vee = Max, VIN = GND to Vee 

Ilul Input Leakage Current Vee = Max, VIN = GND to Vee 
(Data Address) 

Ilul Input Leakage Current Vee = Max, VIN = GND to Vee 
(Tag Address, TAGDRTCS) 

Ilul Input Leakage Current (OEA, OEa) Vee = Max, VIN = GND to Vee 

Ilul Input Leakage Current (Control) Vee = Max, VIN = GND to Vee 

IILol Output Leakage Current (Data) . VOUT = OV to Vee, Vee = Max., CS ~ VIH 

IILol Output Leakage Current (Tag) VOUT = OV to Vee, Vee = Max., CS ~ VIH 

VOL Output Low Voltage IOL = BmA, Vee = Min. 

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

lee Operating Power Supply Current Vee = Max., CS ~ VIL, 
f = fMAX, Outputs Open 

Iss Standby Supply Current Vee = Max.,CS~ VIH, 
f = fMAX, Outputs Open 

Iss1 Full Standby Supply Current Vee = Max., CS ~ Vee - 0.2V, 
f =0, VIN > Vee - 0.2V or < 0.2V 

7.19 

7MP6121/22 7MP6121/22 

Min. Max. Unit 

- 10/20 ~ 
- 40lBO ~ 

20 ~ 

40 ~ 
10 ~ 

- 10/20 ~ 
- 10 ~ 

- 0.4 V 

2.4 - V 

- 935/1525 rnA 

- 300/510 rnA 

- 115/200 rnA 

29271b107 
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IDT7MP6121/22 128KB/256KB CMOS SECONDARY 
CACHE MODULES FOR THE INTEL 1486 PROCESSOR COMMERCIAL TEMPERATURE RANGE 

SRAM CYCLE TIMES(1, 2) AC TEST CONDITIONS 
Module Speed Size Data Tag Dirty Input Pulse Levels GND to 3.0V 

33MHz 128KB 20ns 15ns 15ns Input Rise/Fall Times 5ns 

33MHz 256KB 20ns 15ns 15ns Input Timing Reference Levels 1.5V 

NOTES: 2927 tbl 08 Output Reference Levels 1.5V 
1. Cycle times are for the SRAMs themselves used on the module. Output Load See Figures 1 and 2 

Modules are tested for function only. 
2. Please consult the factory regarding other speeds. 

+5V 

480.0 

DATAoUT -_-.... 

255.0 50pF* 

'including scope and jig capacitances 

Figure 1. Output Load 

PACKAGE DIMENSIONS 
7MP6121 

2927 drw 04 

FRONT VIEW 

3.840 

+5V 

480.0 

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

255n 5pF* 

'including scope and jig capacitances 

Figure 2. Output Load 
(for tOHz, tCHZ, tOlZ and tClZ) 

SIDE VIEW 

~-------------------------3.860----------~ 0.210 MAX 

1.040 
1.060 

0.240 
0.260 

3.574 

~ ~ 

~ 
.J '------ 0.397 -.f \4-

PIN 1 II D.403 0.045 

0.250 TYP 0.050 TYP 0.055 

!LQZQ.. 
0.090 

BACK VIEW 

1

0 

11111111111111111111111111111111 ~ 11111111111111111111111111111111 ~ '\ 
Dot R i 0.062 R 

D.664 PIN 65 

7.19 

2927 tbl 09 

2927 drw 05 

2927 drw 06 
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IDT7MP6121/22 128KB/256KB CMOS SECONDARY 
CACHE MODULES FOR THE INTEL 1486 PROCESSOR COMMERCIAL TEMPERATURE RANGE 

7MP6122 

1.040 
1.060 

0.240 
0.260 

FRONT VIEW 

3.840 
14--------------3.860 -----~ 

0.070 
0.090 

0.250 TYP 

BACK VIEW 

0.050 TYP 

SIDE VIEW 

0.350 MAX 

2927 drw 07 

ORDERING INFORMATION 

lOT 
xxxxx 
Device 
Type 

A 999 A A 

Power Speed Package Process/ 
Temperature 

Range 

YSlank 

'----------i M 64 position dual read-out SIMM 
(Single In-line Memory Module) 

'---------------1 ~g } Speed in Megahertz 
50 

'-------------------; S Standard Power 

'--__________________ ----1 7MP6121 128KB Secondary Cache Module 
7MP6122 256KB Secondary Cache Module 

2927 drw 08 
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PRELIMINARY 

t;) 128KB/256KB/512KB SECONDARY IDT7MP6133 

CACHE MODULES FOR THE INTEL@ 
IDT7MP6134 
IDT7MP6135 

i486™ CPU/82420TX PCI SET IDT7MP6151 
IDT7MP6152 

Integrated Device Technology, Inc. 

FEATURES 
• 128KB/256KB/512KB secondary cache module family 
• Ideal for use with Intel i486 CPU-based systems that use 

the Intel 82420TX PClset core logic 

• Operates with external i486 processor speeds of 33MHz 
• Supports 128MB of cacheable memory 
• Low cost low profile cardedge module with 112 leads 

• Uses Burndy Computerbus™ connector, part number 
CELP2X56SC3Z48 

• Presence detect pins map directly into 82424TX CDC 

• Single 5V (±5%) power supply 
• Multiple GNO pins and decoupling capacitors for maxi­

mum noise immunity 

FUNCTIONAL BLOCK DIAGRAM 

IDT7MP6153 

DESCRIPTION 
The IOT7MP6133/34/35 and IDT7MP6151/52/53 are 

members of a family of low-cost secondary caches that are 
ideal for use with Intel i486 CPU-based systems using the Intel 
82420TX PClset core logic. The IOT7MP6133/34/35 and 
IOT7MP6151 152/53 use lOT's asynchronous SRAMs and one 
IOT74FCT162373 balanced drive Oouble-OensityTM latch in 
plastic surface mount packages mounted on a multilayer 
epoxy laminate (FR-4) board. High speeds are achieved 
using lOT's high-performance, high-reliability CMOS technol­
ogy. 

The low-profile cardedge package configuration allows 
112 signal leads to be placed on a package 3.15" long. 
Depending on which cache configuration is used, the module 
is a maximum of 0.365" thick and a maximum of 1.2" tall. 

The IOT7MP6133/34/35 and IOT7MP6151 152/53 operate 
from single 5V power supply. Multiple GN 0 pins and on-board 
decoupling capacitors ensure maxim um protection from noise. 

IDT7MP6133/S1 AND IDT7MP613S/S3 -128KB/S12KB VERSIONS 

Double·Densrty is a trademarl< and the lOT logo is a registered trademarl< of Integrated Device Technology, Inc. 
All others are trademarl<s of their respective companies. 

COMMERaALTEMPERATURERANGE 
~'1993 Integrated Device Technology, Inc. 

7.20 

~POo 

~P01 

~P02 

~PD3 

~f-+-~~ Os - 015 

~I-+-~'" 016 - 023 

\-ooII~~'-- 024 - 031 

OIRTYO 

\-00II-....:.; ..... __ TAGo - TAG6/S 

14--... VAllO 

2929 drw 01 
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IDT7MP6133/34/35 & IDT7MP6151/52153 128KB/256KB/512KB CMOS· 
SECONDARY CACHE MODULES FOR THE INTEL 1486 PROCESSOR/82420TX PCI SET COMMERCIAL TEMPERATURE RANGE 

FUNCTIONAL BLOCK DIAGRAM 
IDT7MP6134/52 - 256KB VERSIONS 

A2-A18 

9 I' 
I A2-0 - A3-0 2/ 

A2-1 - A3-1 2/ { 

~~ 
151 / 

A -AlB ~.s::. I 

~~ C9) 
I- III o-l 

OEo LL 
V 
"-

LE 
WB:l 

CSl 
ALE 

OEl 

WEl 

Wf2. 

W'23 

DRlWE ~ 

DRTCS ~ 

DIRTYI ~ 

TAGWE ~ 

TAGOE ~ 

TAGCS ~ 

A2-A16 

.. 

.. 
WE .. 
.. 

.... 

.. 
_ .. 

_ .. WE ... 
... 
.. 

.. 

.. 
.. 

... WE .. 

.. 

... 

.. 
.. 
~ 

_ .. WE 
... 
.. 

Ao-A12 

WE 

CS 

01 

Ao-A12 

WE 

OE 

CS 

7.20 

CACHE DATA 

CS 

OE 32K X 8 

Ao-Al 

CS 

OE 32K X 8 

Ao-Al 

CS 

OE 32K X 8 

Ao-A1 

CS 

OE 32K X 8 

Ao-Al 

CS 

OE 32Kx8 

Ao-Al 

CS 

OE 32K x 8 

Ao-Al 

CS 

OE 32K X 8 

Ao-Al 

CS 

OE 32Kx 8 

Ao-Al 

DIRTY BIT 
DO 

16K X 1 

TAG & VALID BIT 

16K X 8/10 

Do-7 -

Do-7 .. 

Do-7 -

Do-7 .. -

.. 

.- 7/9/ .. 
I - .-

~PDo 

~PDl 

~PD2 

~PD3 

~PD4 

S/ .. 
/ ~ Do - 07 

8/ .. 
{ Ds- 015 

8{ 
{ ~ 016 - 023 

8/ 
{ ~ 024 - 031 

DIR TYO 

TAGo - TAG6/S 

VALID 

2929 drw 02 
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IDT7MPS133/34/35 & IDT7MPS151/52153 128KB/25SKB/512KB CMOS 
SECONDARY CACHE MODULES FOR THE INTEL 148S PROCESSOR/82420TX PCI SET COMMERCIAL TEMPERATURE RANGE 

PIN CONFIGURATION 
GNO 

Do 
02 
04 
D6 

Vee 
(2) N.C. 

08 
010 
012 

GNO 
014 
016 
018 
D20 
Vee 
022 

(2) N.C. 
024 
026 

GNO 
028 
D30 

A2-0 
A3-0 
vee 

A4 
A6 
A8 

A10 
A12 
A14 
A16 
A18 

GNO 
DIRTY 
TAGo 
TAG2 
TAG4 
GNO 

TAG6 
VALID 

TAGCS 
TAGWE 

vee 

GNO 
TAGOE 

DIRTVWE 
DIRTVCS 

Vee 
OEo 
CSO 
POo 
P02 
PD4 
GND 

I 

57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
100 
101 

102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 

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 

GNO 
01 
03 
05 
D7 
Vee 
N.d2) 

09 
011 
013 
GNO 
015 
017 
019 
021 
vee 
023 
N.d2) 
025 
027 
GND 
029 
031 
A2-1(1) 
A3-1(1) 

Vee 
A5 
A7 
A9 
A11 
A13 
A15 
A17 
N.C. 
GNO 
OIRTYO 
TAG1 
TAG3 
TAG5 
GNO 
TAG7(3) 
TAG8(3) 

ALE 
WEo 
Vee 

GND 
WE1 
WE2 
WE3 
Vee 
OE1(1) 
CS1 (1) 

P01 
P03 
N.C. 
GNO 

LOW PROFILE CARDEDGE MODULE 
TOP VIEW 

NOTES: 2929 drw 03 
1. These pins are N.C. (no connect) on the IDT7MP6133, IDT7MP6135, 

IDT7MP6151 and IDT7MP6153 modules. 
2. Please consult the factory regarding the IDT7MP6164 and IDT7MP6165 

module versions that support parity. 
3. These pins are N.C. (no connect) on the IDT7MP6133, IDT7MP6134 

and IDT7MP6135 modules. 

PIN NAMES 
A4-A1S Address Inputs 

A2-0-A3-0 Lower Order Bank 0 Address Inputs 

A2-1-A3-1 Lower Order Bank 1 Address Inputs 

00- 031 Cache Data Inputs/Outputs 

cSa Bank 0 Chip Select Input 

CS1 Bank 1 Chip Select Input (256KB only) 

WEo-WE:3 Byte Write Enable Inputs 

OEo Bank 0 Output Enable Input 

OE1 Bank 1 Output Enable Input (256KB only) 

ALE Address Latch Enable Input 

TAGo- TAGs Tag Data Inputs/Outputs 

VALID Valid Bit InpuVOutput 

TAGWE Tag and Valid Bit Write Enable Input 

TAGOE Tag and Valid Bit Output Enable Input 

TAGCS Tag and Valid Bit Chip Select Input 

OIRTYI Dirty Bit Input 

OIRTYO Dirty Bit Output 

ORTCS Dirty Bit Chip Select Input 

ORTWE ~irty Bit Write Enable Input 

POo- P04 Presence Detect Pins 

N.C. No Connect 

GNO Ground 

Vee Power Supply 

2929 Ibl 01 

PRESENCE DETECT TABLE(1) 

PD4 PD3 PD2 PD1 PDo Size Max(2) Module 

N.C. N.C. N.C. N.C. N.C. - - no cache present 

Vee Vee N.C. N.C. N.C. 64KB 8MB -

Vee Vee N.C. N.C. Vee 128KB 16MB 10T7MP6133 

Vee Vee N.C. Vee N.C. 256KB 32MB IOT7MP6134 

Vee Vee N.C. Vee Vee 512KB 64MB 10T7MP6135 

Vee N.C. Vee N.C. N.C. 64KB 32MB -
Vee N.C. Vee N.C. Vee 128KB 64MB IOT7MP6151 

Vee N.C. Vee Vee N.C. 256KB 128MB IOT7MP6152 

Vee N.C. Vee Vee Vee 512KB 128MB(3) IOT7MP6153 

NOTES: 2929 Ibl 02 
1. Pins PD4 - PDo map directly to the 82424TX eDe Secondary Cache 

Control Register bits: 
PD4 - CP (cache present) 
PD3, PD2 - TAW (tag address width) 
PDt, PDo - SCS (secondary cache size) 

2. Maximum cacheable address space based on a 7-or 9-bit tag field. 
3. The maximum cacheable address space allowed by the core logic is 

128MB. 

7.20 3 
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IDT7MP6133/34/35 & IDT7MP6151/52153 128KB/256KB/512KB CMOS 
SECONDARY CACHE MODULES FOR THE INTEL i486 PROCESSOR/82420TX PCI SET COMMERCIAL TEMPERATURE RANGE 

RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 

Ambient Temperature 

CAPACITANCE(1,2) 
(TA = +25°C, f = 1.0 MHz) 

Symbol Parameter Condition Module(3) 

2929 tbl 03 

Unit 

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 

T81AS Temperature Under Bias -10 to +S5 °C 

TSTG Storage Temperature -55 to +125 °C 

lOUT DC Output Current 50 mA 

CIN1 Input Capacitance 
(ALE, DIRTYI, Dirty 
Control) 

CIN2 Input Capacitance (WE) 

CIN3 Input Capacitance 
(A4 - A18, Tag Control) 

VIN = OV 12 

VIN = OV 12122112 

VIN = OV 12(4) 

pF 

pF 

pF 

NOTE: 2929 tbl 05 

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 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 extended periods may 
affect reliability. 

CIN4 Input Capacitance(CS, VIN = OV 
OE, A2 - A3) 

50 pF RECOMMENDED DC 
OPERATING CONDITIONS(1) 

CI/01 Data I/O Capacitance VOUT = OV 14/25/14 pF Symbol Parameter Min. 

CI/02 Tag I/O Capacitance VOUT = OV 12 pF Vee Supply Voltage 4.75 

Co Output Capacitance VOUT = OV 12 pF GND Supply Voltage 0 

NOTES: 2929 tbl 04 VIH Input High Voltage 2.2 

VIL Input Low Voltage --0.5(1) 
1. These parameters are guaranteed by design but not tested. 
2. These parameters are maximum values. 
3. The module specifications are for either 128K!256KB/512KB versions NOTE: 

respectively or all versions if the specification is a single number. 1. VIL = -3.0V for pulse width less than 5ns. 
4. For the IDT7MP6151/52153 modules, the specification is 22pF. 

DC ELECTRICAL CHARACTERISTICS 
(Vee = 5.0V ± 5%, TA = O°C to 70°C) 

Symbol Parameter Test Condition 

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

1IL11 Input Leakage Current (CS, OE, Vee = Max, VIN = GND to Vee 
A2 - A3) 

IILol Output Leakage Current VOUT = OV to Vee, Vee = Max., CS;::: VIH 

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

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

Icc Operating Power Supply Current Vee = Max., CS:5; VIL, 
f = fMAX, Outputs Open 

IS8 Standby Supply Current Vee = Max., CS;::: VIH, 
f = fMAX, Outputs Open 

IS81 Full Standby Supply Current Vee = Max., CS;::: Vee - O.2V, 
f =0, VIN > Vee - 0.2V or < 0.2V 

NOTES: 
1. This specification is for the I DT7MP6133/34/35 modules. 
2. This specification is for the IDT7MP6151/52153 modules. 

7.20 

Module 

Min. 

-

-

-

-
2.4 

-

-

-

Typ. Max. Unit 

5.0 5.25 V 

0 0.0 V 

- 6.0 V 

- O.S V 

2929 tbl 06 

Module 

Max. Unit 

20 J.tA 
40 IlA 

20 IlA 

0.4 V 

- V 

995(1) mA 
1140(2) 

405(1) mA 
445(2) 

185(1) mA 
205(2) 

2929 tbl 07 
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IDT7MP6133/34/35 & IDT7MP6151/52153 128KB/256KB/512KB CMOS 
SECONDARY CACHE MODULES FOR THE INTEL i486 PROCESSOR/82420TX PCI SET COMMERCIAL 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 

2929 tbl 08 

+5V 

4800 

DATAoUT 

2550 50pF* 

2929drw04 

'including scope and jig capacitances 

Figure 1. Output Load 

AC ELECTRICAL CHARACTERISTICS 
(Vcc = 5 av + 5% TA = aoc to 7a°C) -

Symbol Parameter Min. 

Read Cycle 

tRC Read Cycle Time 30 

tAA A2 - A3 Address Access Time -
tAA A4 - A16(31 Address Access Time -
tAcs Chip Select Access Time -

tOE Output Enable to Output Valid -
tCHZ(ll Chip Deselect to Output in High-Z -
tOHZ(1) Output Disable to Output in High-Z -

tOH Output Hold from Address Change 3 

Write Cycle 

twc Write Cycle Time 30 

twp Write Pulse Width 13 

tDS Data Setup to Write Time 11 

tDH Data Hold from Write Time 0 

tcw Chip Select to End·of-Write 20 

tAWA4· A16 Address Valid to End·of-Write 23 

tAS A2 - A3 Address Set-up Time 2 

tAS A4 - A16 Address Set-up Time 10 

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

+5V 

480n 

DATAoUT 

2550 5pF* 

2929 drwOS 

'including scope and jig capacitances 

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

7MP6133/34/35S33M and IDT7MP6151/52/53S33M 

Data Tag Dirty 

Max. Min. Max. Min. Max. 

- 30 - 30 -
18 - - - -
30 - 12(2) - 28 

18 - 12 - 30 

15 - 10 - -
15 - 10 - 15 

15 - 10 - -
- 3 - 3 -

- 30 - 30 -
- 13 - 13 -
- 13 - 13 -
- 0 - 0 -
- 20 - 20 -
- 20 - 23 -

- - - - -
- 2 - 10 -

2. Module supports i486DX2 CPU. For support for i486SX/DX support, please consult the factory. 
3. Thh p:lrnmeter is for the condition when ALE is high. 

7.20 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

2929 tbl 09 

5 

fI 
I 



IDT7MP6133/34/35 & IDT7MP6151/52153 128KB/256KB/512KB CMOS 
SECONDARY CACHE MODULES FOR THE INTEL i486 PROCESSOR/82420TX PCI SET COMMERCIAL TEMPERATURE RANGE 

PACKAGE DIMENSIONS 
IDT7MP6133 FRONT VIEW 

III 3."1"5'5"" ~ 

I 
3.130 I 

T~RD" .. MMMrl 
~~;~w:DDwwww ~3X0295MIN 

--.J 0.600 ~2.300 J\ T 
1 0.620 r-2.320 I \ 

/~IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJ 
-.Jf.- -+iIII+- 0.150 

2 X 0.040 R 0.050 TYP ...... ~ 
0.060 

0.072 
0.076 

BACK VIEW 

IDT7MP6134 

FRONT VIEW 

III 3."1"56" • 
I 

3.130 I 

PIN 1 

~~]J:DOWWWW ~3X0295MIN 
--.J ~ ~2.300 .J\r 
1 0

.
620 r-2.320 I '\ 

DDD~ 
/lIillIIIIlJIJIIlIlllUll 

2 X 0.040 R 
0.060 

0.050 TYP 

BACK VIEW 

0.072 
D.076 

7.20 

PIN 1 

SIDE VIEW 

0.230 MAX 

~r-

~ 
--.Jr.-

0.055 
Q.069 

SIDE VIEW 

0.365 MAX 

2929 drw 06 
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IDT7MP6133/34/35 & IDT7MP6151/52153 128KB/256KB/512KB CMOS 
SECONDARY CACHE MODULES FOR THE INTEL i486 PROCESSOR/82420TX PCI SET COMMERCIAL TEMPERATURE RANGE 

PACKAGE DIMENSIONS 
IDT7MP6135 

FRONT VIEW 

.. 3.TsO ~ 

SIDE VIEW 

0.365 MAX 

1 

3.130 I 

~~~J1D:D D~D~D~D~ ~3XO.295MrN ¥ 
----.J 0.600 ~2.300 J.,. T f 
1 0

.
620 r-2

.
320 I \ -.j~ 

PIN 1 0.055 
0.069 

/~IDII"IIIIIIIIIIQIIIIIIIIIIIIIIIIIIIJ 
-+i/4- -+111/4-0.150 

2 X ~ R 0.050 TYP ----- j.-
0.060 

IDT7MP6151 

BACK VIEW 

FRONT VIEW 

0.072 
6J)76 

.. 3.TsO ~ 

SIDE VIEW 

0.365 MAX 

1 

3.130 I 

~:~~J1W;DOWWWW ~3X0295MrN ¥ 
----.J ~ ~2.300 J.,. T f 

lO.620 r-2.320 I \ --.J~ 

~ ~~D 1m rm 
r.m 1m 

/ 
111111111111111111111111111111111111111111111 1m 

~~ -+111/4- 0.150 
2 X ~ R 0.050 TYP --. j.-

0.060 
0.072 
0.076 

BACK VIEW 

7.20 

PIN 1 0.055 
0.069 

2929 drw 08 
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IDT7MP6133/34/35 & IDT7MP6151/52153 128KB/256KB/512KB CMOS 
SECONDARY CACHE MODULES FOR THE INTEL i486 PROCESSOR/82420TX PCI SET COMMERCIAL TEMPERATURE RANGE 

PACKAGE DIMENSIONS 
IDT7MP6152 FRONT VIEW 

IDT7MP6153 

.. 3.'150" It I 
3.130 I 

]W:OOwwww ~3X0295MIN 
----.J 0.600 ~2.300 M 
-·lO.620 r· 2.320 I \. 

0.040 R 
0.060 

0.050 TYP 

BACK VIEW 

FRONT VIEW 

0.072 
0.076 

.. 3TsO It 

PIN 1 

SIDE VIEW 

0.365 MAX 

2929 drw 10 

SIDE VIEW 

0.365 MAX 

I 
3.130 I 

::~~JJD:DD~D~D~D~ ~3XO.295MIN 1m 
----.J 0.600 ~2300 ~ r f 1 0.620 ,_. 2.320 I \ ~~ 

~ 0 =g 
/ 

11111111111111111111111111111111111111111:1: ~ 
...J~ -.J111+-0.150 

2 X 0.040 R 0.050 TYP --. j...-
0.060 

0.072 
D.076 

BACK VIEW 

7.20 

PIN 1 0.055 
0.069 
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IDTIMP6133/34/35 & IDTIMP6151/52153 128KB/256KB/512KB CMOS 
SECONDARY CACHE MODULES FOR THE INTEL i486 PROCESSOR/82420TX PCI SET 

ORDERING INFORMATION 

lOT 
xxxxx 
Device 
Type 

A 999 A A 

Power Speed Package Process/ 
Temperature 

Range 

YBlank 

~------------~I M -I 

~------------------~I 33 
1 

~------------------------~I S I 

7.20 

7MP6133 
7MP6134 
7MP6135 
7MP6151 
7MP6152 
7MP6153 

COMMERCIAL TEMPERATURE RANGE 

Commercial (DOC to +7DOC) 

112 lead Low Profile CardEdge 
Module 

} Speed in Megahertz 

Standard Power 

128KB Secondary Cache Module - 7 -bit tag 
256KB Secondary Cache Module - 7-bit tag 
512KB Secondary Cache Module - 7-bit tag 
128KB Secondary Cache Module - 9-bit tag 
256KB Secondary Cache Module - 9-bit tag 
512KB Secondary Cache Module - 9-bit tag 

2929 drw 12 
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PRODUCT PREVIEW 

(;) 256KB/512KB SECONDARY ID17MP6140 

CACHE MODULES FOR THE 
ID17MP6141 
ID17MP6142 

PENTIUM™ AND POWER PCTM CPUs ID17MP6143 
ID17MP6144 

Integrated Device Technology, Inc. 

FEATURES 
• 256KB/512KB secondary cache module family 

• Ideal for use with many Pentium and PowerPC CPU­
based systems 

• 68 position dual read-out SIMM (Single In-line Memory 
Module) with 136 leads 

• Operates from a single 5.OV power supply with 3.3V I/O 
compatibility 

• Multiple GND pins and decoupling capacitors for maxi­
mum noise immunity 

FUNCTIONAL BLOCK DIAGRAM 

Ao - A15 
~ 
AOSP 

AD...V 
WEo 

WE3 
CEo 
OEo 

CLKo 

.!!f-. ---
~32164Kx 18-

~32164Kx 18-

8, , Do - 07 
Opo 

8, 
08 - 015 , 
OP1 

8, 
016 - 023 , 
OP2 

8, , 024 - 031 
OP3 

IDT7MP6145 

DESCRIPTION 
The IDT7MP6140/1/2/3/4/5 is a family of 256KB/512KB 

secondary caches that is ideal for use with many Pentium and 
PowerPC CPU-based systems. The IDT7MP6140/41/42/43/ 
44/45 uses lOT's burst CacheRAMsTM in plastic surface 
mount packages mounted on a multilayer epoxy laminate 
(FR-4) board. Extremely high speeds at optimum costs are 
achieved using lOT's high-performance, high-reliability 
BiCMOS and CMOS technologies. 

The dual read-out SIMM package configuration allows 136 
signal leads to be placed on a package that is 4.05" long, 0.25" 
thick and 1.0" tall. 

The IDT7MP6140/41/42/43/44/45 operate from a single 
5.OV power supply with 3.3V compatibility forthe inpuVoutputs 
(I/Os). Equal clock line trace lengths ensure minimum clock 
skew. Multiple GND pins and on-board decoupling capacitors 
ensure maximum protection from noise. 

8, 
WE4 , 

r-- 32164K x 18 - 8, , 
WE5 

WE6 
81 , 

~32164K x 18-
8, , 

WE7 
CE1 ---
OE1 ---

CLK1 ---

-- POO 
--P01 
-- P02 

032 - 039 
OP4 

040 - 047 
OP5 

048 - 055 
OP6 

056- 063 
OP7 

2930 drw 01 

The lOT logo is a registered trademark and CacheRAM is a trademark of Integrated Device Technology, Inc 
All others are trademarks of their respective companies. 
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IDT7MP6140/41/42143/44/45 256KB/512KB CMOS SECONDARY 
CACHE MODULES FOR THE PENTIUM AND POWER PC PROCESSORS COMMERCIAL TEMPERATURE RANGE 

PIN CONFIGURATION PIN NAMES 

1 
1 2 

PDo 
PD 

Do 
D 

Vee 

3 
1 4 

D4 
D6 

Dpo 
DB 

DlO 
GND 
CLKo 
GND 

D14 
Vee 
D16 
D17 
D19 
D21 
Vee 
Dp2 
D24 
D26 
D2B 

GND 
D31 
Dp3 

GND 
WED 
WE2 

ADSp 
ADV 
Vee 
WE4 

WEs 
D32 
D33 

GND 
D36 
D3B 
D39 
D40 
Vee 
D43 
D45 
D46 
Dp5 

GND 
CLK1 
GND 

D52 
D53 
D55 
Dp6 
Vee 
D5B 
D60 
D62 
Dp7 

AD 
A2 
A4 
A6 
AB 

AlO 
A12 
A14 

GND 

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 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

100 
101 
102 

103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 

GND 
PD2 
VCC 
D2 
D3 
D5 
D7 
GND 
D9 
D11 
D12 
GND 
D13 
D15 
Dp1 
GND 
D18 
D20 
D22 
D23 
GND 
D25 
D27 
D29 
D30 
GND 
CEo 
WE1 
WEs 
OEo 
ADSe 
GND 
OE1 
WEs 

WE7 
CE1 
D34 
D35 
D37 
Vee 
Dp4 
D41 
D42 
D44 
GND 
D47 
D4B 
D49 
GND 
D50 
D51 
D54 
D56 
GND 
D57 
D59 
D61 
D63 
Vee 
A1 
A3 
A5 
A7 
GND 
A9 
An 
A13 
A15 

DUAL READ-OUT SIMM 
TOP VIEW 

2930 drw 02 

Ao-A15 Address Inputs 

Do- D63 Inputs/Outputs 

Dpo- Dp7 Parity Inputs/Outputs 

CEo-CE1 Chip Enable Inputs 

WEo-WE7 Byte Write Enable Inputs 

OEo-OE1 Output Enable Inputs 

ADSp Address Status Processor Input 

ADSe Address Status Cache Controller Input 

ADV Burst Address Advance Input 

CLKo-CLK1 Clock Inputs 

PDo- PD2 Presence Detect Pins 

N.C. No Connect 

GND Ground 

Vee Power Supply 

2930 tbl 01 

PRESENCE DETECT TABLE 

PD2 PD1 PDO Type Size Module 

N.C N.C. N.C. - - no cache 

N.C. N.C. GND - - reseNed 

N.C. GND N.C. Linear Burst 256KB IDT7MP6144 

N.C. GND GND Linear Burst 512KB IDT7MP6145 

GND N.C. N.C. Interleaved Burst(1) 256KB IDT7MP6142 

GND N.C. GND Interleaved Burst(1) 512KB IDT7MP6143 

GND GND N.C. Interleaved Burst 256KB IDT7MP6140 

GND GND GND Interleaved Burst 512KB IDT7MP6141 

NOTE: 2930 tbl 02 

1. This version has additional special features to the standard 2-1-1-1 
burst; please consult the factory for details. 

RECOMMENDED DC 
OPERATING CONDITIONS 

Symbol Parameter Min. 

Vee Supply Voltage 4.75 

GND Supply Voltage a 
VIH Input High Voltage 2.2 

VIL Input Low Voltage -O.5(t) 

NOTE: 
1. VIL = -3.0V for pulse width less than 5ns. 

Typ. Max. 

5.0 5.25 

a 0.0 

- 6.0 

- 0.8 

RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 

Ambient Temperature 

7.21 

Unit 

V 

V 

V 

V 

2930 tbl 03 

2930 tbl 04 
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IDT7MP6140/41/42143/44/45 256KB/512KB CMOS SECONDARY 
CACHE MODULES FOR THE PENTIUM AND POWER PC PROCESSORS COMMERCIAL TEMPERATURE RANGE 

CAPACITANCE(1,2) ABSOLUTE MAXIMUM RATINGS 
(TA = +25°C, f = 1.0 MHz) Symbol Rating Value Unit 
Symbol Parameter<l) Condition 7MP6140-45 Unit 

CIN1 Input Capacitance VIN = OV 25 pF 
VTERM Terminal Voltage with Respect -0.5 to +7.0 V 

toGND 
(Address, Control) 

CIN2 I~t Capacitance VIN = OV 15 pF 
(CE, OE, ClK) 

TA Operating Temperature o to +70 °C 

TBIAS Temperature Under Bias -10to+B5 °C 

CIN3 I~t Capacitance VIN = OV B pF TSTG Storage Temperature -55 to +125 °c 
(WE) 

CVO 1/0 Capacitance VOUT= OV 10 pF 
lOUT DC Output Current 50 rnA 

2930 tbl 06 NOTE: 
NOTES: 
1. These parameters are guaranteed by design but not tested. 
2. These parameters are maximum values. 

DC ELECTRICAL CHARACTERISTICS 
(Vee = 5.0V ± 5%, T A = O°C to 70°C) 

2930tbl05 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. 

7MP6140-45 7MP6140-45 

Symbol Parameter Test Condition Min. Max. 

IILlI Input leakage Current Vee = Max, VIN = GND to Vee - 20 
(Address, Control) 

IILlI I~t~akage Current Vee = Max, VIN = GND to Vee - 10 
(CE, OE, ClK) 

IILlI I~t Leakage Current Vee = Max, VIN = GND to Vee S 
(WE) 

IILol Output leakage Current VOUT = OV to Vee, Vee = Max. - S 

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

VOH Output High Voltage IOH= -4 rnA , Vee = Min. 2.4 -
Icc Operating Power Vee = Max., CE $ VIL, - 1000 

Supply Current f .. fMAX, Outputs Open 

19B Standby Power Vee = Max., CE<! VIH, - 200 
Supply Current f = fMAX, Outputs Open 

ISB1 Full Standby Power Vee = Max., CE <! Vee - 0.2V, f = 0, - 120 
Supply Current VIN $ 0.2V or VIN <! Vee - 0.2V, 

Outputs Open 

AC TEST CONDITIONS 
Input Pulse levels GND to 3.0V 

Input RiselFall Times Sns 

Input Timing Reference levels 1.5V 

Output Reference Levels 1.SV 

Output load See Figures 1 and 2 

+5V 

480n 

DATAoUT--+----. 

255n 50pF* 

"including scope and jig 

Figure 1. Output Load 

2930 tbl 08 

2930 drw 03 

7.21 

+5V 

4800 

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

255n 5pF* 

"including scope and jig 

Figure 2. Output Load 
(for to HZ, tCHZ, tOLZ and tCLl) 

Unit 

f.lA 

f.lA 

f.lA 

f.lA 
V 

V 

rnA 

rnA 

rnA 

2930tbl07 

2930 drw 04 
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IDTIMP6140/41/42143/44/45 256KB/512KB CMOS SECONDARY 
CACHE MODULES FOR THE PENTIUM AND POWER PC PROCESSORS 

PACKAGE DIMENSIONS 

FRONT VIEW 

.- 4.050 .... 

- 3.784 -

COMMERCIAL TEMPERATURE RANGE 

-
.. 

,~~D~D ~ D~D~~ It 
1111111111 " 1.000 , 

~I 

021t 
0.400 ~I~ 

11111 

0.250 --1 0.050 

PIN 1 

\0111111111111 11111111" 111111111111111111 ,.., 1111 II II III II III II 1111111111111111111111

0 I 
BACK VIEW 

0.050 

SIDE VIEW 

2930 drw 03 

ORDERING INFORMATION 

lOT XXXXX 

Device 
Type 

A 999 A A 

Power Speed Package Process/ 
Temperature 

Range 

YSlank 
M 68 position dual read-out SIMM 

(Single In-line Memory Module) 

L---------------1 ~ 0 } Speed of the SRAMs used 
12 (nanoseconds) 

L..-______________ -I S Standard Power 

7MP6140 256KB Interleaved Burst Cache Module 
7MP6141 512KB Interleaved Burst Cache Module 

L...... _________________ --I 7MP6142 256KB Interleaved Burst Cache Module 
7MP6143 512KB Interleaved Burst Cache Module 
7MP6144 256KB Linear Burst Cache Module 
7MP6145 512KB Linear Burst Cache Module 

2930 drw 04 
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t;) 256KB, 512KB AND 1MB 
PRELIMINARY 

IDT7MP6157 
SECONDARY CACHE MODULES FOR IDT7MP6158 

THE INTEL® PENTIUMThI PROCESSOR IDT7MP6159 
ID17MP6J60 Integrated Device Technology, Inc. 

FEATURES 
• 256KB, 512KB and 1 MB secondary cache module family 

• Ideal for use with many Intel Pentium CPU-based 
systems and those that use the Intel 82430 PClset core 
logic 

• Operates with external Pentium processor speeds of 
66MHz 

• Low-cost, low-profile cardedge module with 160 leads 

• Uses Burndy Computerbus™ connector, part number 
CELP2X80SC3Z48 

• Single 5V {±5} power supply 
• Multiple GND pins and decoupling capacitors for maxi­

mum noise immunity 

FUNCTIONAL BLOCK DIAGRAM 

A7- A19 
A3-{)- Po-{) 
Wfn 

CLKo 

W'22 

CLKl 

WE3 
Cfn 
Ofn 

ADS;o 

ADS>o 

AD\Q 

(32K1128K x 8) x 2 
asynchronous 

or 
32K164K x 18 

burst/parity 

(32K1128K x 8) x 2 
asynchronous 

or 
32K164K x 18 

burst/parity 

00- 07 
Dpo 

Da- D15 

OPl 

016 - 023 

OP2 

024 - 031 
Dp3 

DESCRIPTION 
The IDT7MP6157/58/59/60 are a family of 256KB/1 MB/ 

256KB/512KB secondary caches that are ideal for use with 
many Intel Pentium CPU-based systems and is particularly 
tailored for those that use the Intel 82430 PClset core logic. 
The IDT7MP6157 /58/59/60 use IDT's burst and asynchronous 
CacheRAMsTM in plastic surface mount packages mounted on 
a multilayer epoxy laminate (FR-4) board. Extremely high 
speeds are achieved using IDT's high-performance, high-
reliability BiCMOS and CMOS technologies. . 

The low profile cardedge package configuration allows 160 
signal leads to be placed on a package 4.35" long. Depending 
on which cache configuration is used, the module is a maxi­
mum of 0.445" thick and a maximum of 1.15" tall. 

All inputs and outputs of the I DT7M P6157 /58/59/60 are 
TTL-compatible, and operate from a single 5V supply. Burst 
SRAM versions are 3.3V I/O compatible. Equal clock line 
trace lengths ensure minimum clock skew. Multiple GND pins 
and on-board decoupling capacitors ensure maximum protec­
tion from noise. 

A7- AlB 

A3-1 - Po-l 
W@ 

CLK2 

WB 

Wf£, 

CLK3 

WEI 
CEI 

OEl 

ADS;l 

ADS>l 

AOVl 

~POo 

~PDl 

~P02 
.-----------------~ 

(32K1128K x 8) x 2 
asynchronous 

or 
32K164K x 18 

burst/parity 

(32K1128K x 8) x 2 
asynchronous 

or 
32K164K x 18 

burst/parity 

~-+--I~~ 032 - 039 
~-t--I~ Dp4 

~-H~~ D40 - D47 

~-+--I~Dp5 

~-+--I~~ D4B - 055 

~-t--I~ Dp6 

~-+--I~~ D56- 063 

~-t--I~ Dp7 

3031 drw 01 

The lOT logo is a registered trademark and Cache RAM is a trademark of Integrated Device Technology. Inc. 
All others are trademarl<s of their respective companies. 
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IDTIMP6157/58/59/60 256KB/1MB/256KB/512KB CMOS SECONDARY 
CACHE MODULES FOR THE INTEL PENTIUM PROCESSOR COMMERCIAL TEMPERATURE RANGE 

PIN CONFIGURATION PIN NAMES 
GND 
D63 
Vee 
D61 
Vee 
059 
057 

GNO 
(2) DP7 

Dss 
DS3 
051 

GNO 
049 
047 
045 
043 

GNO 
041 

(2) OPS 

D39 
D37 
D3S 

GNO 
033 
031 
029 
027 
D2S 

GNO 
(2) OP3 

023 
021 
vee 
019 

GNO 
017 
vee 
015 
D13 

GNO 
011 

vee 
09 

(2) OPI 

Vee 
07 
05 
D3 
01 

GND 
A3-1 
A4-1 
AS-l 
A6-1 

A7 
GND 

A9 
All 
A13 
AIS 
A17 

GND 
A19 
POI 

(1)CLKO 

(1)CLK2 

GNO 
WE7 
WEs 
WE3 
WEI 
GNO 

(1)liDScl 

~1 
(1) AOVI 

DEI 
vee 

(1)/illSPl 

GNO 

81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 

123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 
167 
158 
159 
160 

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 
76 
77 
78 
79 
80 

GNO 
062 
Vee 
060 
Vee 
OSB 
056 
GNO 
DP6(2) 

DS4 
DS2 
Dso 
GND 
04B 
046 
044 
042 
GNO 
040 
OP4(2) 

D3B 
D36 
D34 
GNO 
032 
030 
02B 
026 
D24 
GND 
OP2(2) 

D22 
020 
vee 
018 
GNO 
016 
vee 
014 
012 
GNO 
010 

vee 
OB 
OPO(2) 

Vee 
06 
04 
02 
00 
GNO 
A3-0 
A4-0 
As-o 
A6-0 
AB 
GNO 
Al0 
A12 
A14 
A16 
AlB 
GND 
PDO 
P02 
CLK1(1) 

CLK3(1) 

GNO 
WE6 
WE4 
WE2 
WEo 
GNO 
AOSCO(1) 
CIo 
ADVO(1) 

DEO 
Vee 
AOSPo(1) 
GNO 

LOW PROFILE CARDEDGE MODULE 
TOP VIEW 

NOTES: 3031 d1W 02 
1. These pins are no connects for the asynchronous module version. 
2. These pins are no connects for the module versions without parity. 

7.22 

A3-A19 Address Inputs 

Do- D63 Inputs/Outputs 

Dpo- Dp7 Parity Inputs/Outputs 

C8J-CEI Chip Enable Inputs 

WEo-WE7 Byte Write Enable Inputs 

08J-OEl Output Enable Inputs 

ADSpo - ADSPI Address Status Processor Inputs 

ADSco - ADScl Address Status Cache Controller Inputs 

ADVo-ADV, Burst Address Advance Inputs 

CLKo- CLK3 Clock Inputs 

PDo- PD2 Presence Detect Pins 

N.C. No Connect 

GND Ground 

Vec Power Supply 

3031 tb) 01 

PRESENCE DETECT TABLE 

PD2 PD1 PDO SRAM Type Size Module 

N.C. N.C. N.C. - - - No cache present 

N.C. N.C. GND 128K x 8 Asynch 1MB IDT7MP6158 

N.C. GND N.C. 32K x 8 Asynch 256KB IDT7MP6157 

N.C. GND GND - - - Reserved 

GND N.C. N.C. - - - Reserved 

GND N.C. GND - - - Reserved 

GND GND N.C. 32K x 18 Burst 256KB IDT7MP6159 

GND GND GND 64K x 18 Burst 512KB IDT7MP6160 

3031 tbl02 
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IDT7MP6157/58/59/60 256KB/lMB/256KB/512KB CMOS SECONDARY 
CACHE MODULES FOR THE INTEL PENTIUM PROCESSOR COMMERCIAL TEMPERATURE RANGE 

RECOMMENDED DC 
OPERATING CONDITIONS 

Symbol Parameter Min. 

Vee Supply Voltage 4.75 

GND Supply Voltage 0 

VIH Input High Voltage 2.2 

VIL Input low Voltage -0.5(1) 

NOTE: 
1. VIL = -3.0V for pulse width less than 5ns. 

CAPACITANCE(1,2) 
(TA = +25°e, f = 1.0 MHz) 

Typ. Max. Unit 

5.0 5.25 V 

0 0.0 V 

- 6.0 V 

- 0.8 V 

3031 tbl03 

RECOMMENDED OPERATING 
TEMPERATURE AND SUPPLY VOLTAGE 

Ambient Temperature 

ABSOLUTE MAXIMUM RATINGS 

Symbol Rating Value 

3031 tbl 04 

Unit 

Symbol Parameter(l) Condition '6157/8 '6159/60 Unit VTERM Terminal Voltage with Respect -0.5 to +7.0 V 
CIN1 Input Capacitance VIN = OV 45· 25 pF toGND 

(Address) 

CIN2 Input Capacitance VIN = OV 25 15 pF 
(CE, OE, Control) 

TA Operating Temperature o to +70 °C 

T81AS Temperature Under Bias -10 to +85 °C 

CIN3 Input Capacitance VIN = OV 8 8 pF TSTG Storage Temperature -55 to +125 °C 

(WE, ClK) lOUT DC Output Current 50 mA 
CliO 1/0 Capacitance VOUT = OV 10 10 pF NOTE: 3031 tbl 06 

NOTES: 3031 tbl05 

1. These parameters are guaranteed by design but not tested. 

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. 

2. These parameters are maximum values. 

DC ELECTRICAL CHARACTERISTICS 
(Vee = 5.0V + 5%, T A = ooe to 70°C) -

7MP6157/58 7MP6159/60 

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

Ilul Input leakage Current Vee = Max, VIN = GND to Vee - 40 - 40 !lA 
(Address) .. 

Ilul Input leakage Current Vee = Max, VIN = GND to Vee - 20 - 20 ).LA 
(CE, OE, Control) 

I!ul Input leakage Current Vee = Max, VIN = GND to Vee - 5 5 ).LA 
(WE, ClK) 

IILol Output leakage Current VOUT = OV to Vee, Vee = Max. - 5 - 5 ).LA 

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

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

lee Operating Power Vee = Max., CE:5 VIL, - 12801 - 1000 rnA 
Supply Current f = fMAX, Outputs Open 1200 

IS8 Standby Power Vee = Max., CE ~ VIH, - 4801 - 200 rnA 
Supply Current f = fMAX, Outputs Open 360 

IS81 Full Standby Power Vee = Max., CE ~ Vee - 0.2V, f = 0, - 160 - 120 rnA 
Supply Current VIN:5 0.2V or VIN ~ Vee - 0.2V, 

Outputs Open 

3031 tbl07 
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IDT7MP6157/58/59/60 256KB/1MB/256KB/512KB CMOS SECONDARY 
CACHE MODULES FOR THE INTEL PENTIUM PROCESSOR COMMERCIAL 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 

3031 tbl 08 
+5V 
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Figure 1. Output Load 

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

PACKAGE DIMENSIONS 
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IDT7MP6157/58/59/60 256KB/1MB/256KB/512KB CMOS SECONDARY 
CACHE MODULES FOR THE INTEL PENTIUM PROCESSOR COMMERCIAL TEMPERATURE RANGE 

PACKAGE DIMENSIONS 
7MP6158 

FRONT VIEW 
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111111111111111111111111111111111111111111 n 11111111111111:01 OIIllIIODlIIIIIII , 

/ ~I-- -+l1~0.150 "" 
0.050 TYP -. 0.040 

2X - R 
PIN 81 0.072 0.060 

0.076 

7MP6159,7MP6160 

FRONT VIEW 

1.140 �,... ... ------::~~~ ------~~I 
1.160 

7.22 

SIDE VIEW 

0.365 MAX 
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~~ 

0.055 
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SIDE VIEW 
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ID17MP6157/58/59/60 256KB/1MB/256KB/512KB CMOS SECONDARY 
CACHE MODULES FOR THE INTEL PENTIUM PROCESSOR 

ORDERING INFORMATION 

lOT 
xxxxx 
Device 
Type 

A 999 A A 

Power Speed Package Process! 
Temperature 

Range 

YBlank 

~------------~I M I 

9 
10 
12 
15 
17 
20 

~-----------------------41 S I 

7MP6157 
L-____________________________________ ~ 7MP6158 

7MP6159 
7MP6160 

7.22 

COMMERCIAL TEMPERATURE RANGE 

Commercial (O°C to +70°C) 

160 lead Low Profile Card Edge Module 
(CELP) 

} Speed of the SRAMs used in Nanoseconds 

Standard Power 

256KB Asynchronous Cache Module 
1 MB Asynchronous Cache Module 
256KB Burst/parity Cache Module 
512KB Burst/parity Cache Module 

3031 drw 08 
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One 800# does it all! 
Dial 1-800-345-7015 to contact either your local sales office or corporate 
headquarters, Dial the 800 number above then dial "1" to be routed to 
your local sales office or "2" for corporate headquarters and an operator 
will assist you in contacting technical support or customer service, 

DOMESTIC SALES REPRESENTATIVES 
ALABAMA CANADA DELAWARE IDAHO KENTUCKY 
lOT (EASTERN) lOT (SOUTHERN) (WESTERN) 
555 Sparkman Drive Dynasty Components (SE Regional Office) Thorson Rocky Mountain Arete Sales 

Suite 1238 1140 Morrison Drive Horn Point Harbor 1831 E. Fort Union Blvd. 2260 Lake Avenue 
Huntsville, AL 35816 Unit110 105 Eastern Avenue Suite 103 Suite 250 

Ottawa, Ontario Suite 201 Salt Lake City, UT 84121 Ft. Wayne, IN 46805 

ALASKA Canada K2H 8S9 Annapolis, MD 21403 

Thorson Co. Northwest 
ILLINOIS LOUISIANA 

Dynasty Components S-J Mid Atlantic, Inc. 
12340 NE 8th St., #201 

2339 Otami Trail 131-D Gaither Drive lOT lOT 
Bellevue, WA 98005 Mississauga, Ontario Mt. Laurel, NJ 08054 (Central Regional Office) (S. Cen. Regional Office) 

1375 E. Woodfield Road 14285 Midway Road 
Canada L5H 3N2 Suite 380 Suite 100 ARIZONA FLORIDA Schaumburg, IL 60173 Dallas, TX 75244 

Western High Tech Mktg. Dynasty Components 
lOT 

9414 E. San Salvador 1870 Sources Boulevard 
(SE Headquarters) Synmark Sales MAINE 

Suite 206 Suite 202 1413 S. Patrick Drive 1440 N. Northwest Hwy. 
Scottsdale, AZ 85258 Pointe Claire, Quebec 

Suite 10 Suite 300 lOT 
Canada H9R 5N4 

Indian Harbor Beach, FL Park Ridge, IL 60068 (NE Headquarters) 

ARKANSAS 32937 #2 Westboro Business Pk. 

CANADA INDIANA 
200 Friberg PkWay, 

lOT (WESTERN) Suite 4002 
(S. Cen. Regional Office) 

lOT 
Westboro, MA 01581 18167 U.S. 19 North Arete Sales 

14285 Midway Rd., Dynasty Components 
Suite 455 2260 Lake Avenue 

Suite 100 2 Mountain River Estates 
Clearwater, FL 34624 Suite 250 MARYLAND 

Dallas, TX 75244 Site 17, R.R.#2 Ft. Wayne, IN 46805 
Calgary, Alberta 

lOT 
lOT 

CALIFORNIA Canada T2P 2G5 
1500 N. W. 49th Street Arete Sales (SE Regional Office) 

Suite 500 918 Fry Road Horn Point Harbor 
lOT Thorson Co. Northwest Suite D 105 Eastern Avenue 
(Corporate Headquarters) 12340 NE 8th St., #201 

Ft. Lauderdale, FL 33309 
Greenwood, IN 46142 Suite201 

2975 Stender Way Bellevue, WA 98005 Annapolis, MD 21403 
P.o. Box 58015 (Covering British GEORGIA 

IOWA Santa Clara, CA 95052 Columbia) lOT MASSACHUSETTS 

lOT 
(SE Regional Office) Rep Associates 

lOT 
COLORADO 18167 U.S. 19 North 4905 Lakeside Drive N.E. 

(Western Headquarters) 
Suite 455 Suite 107 (NE Headquarters) 

2975 Stender Way lOT Cedar Rapids, IA 52402 #2 WAstboro Business Pk. 
Santa Clara, CA 95052 (NW Regional Office) 

Clearwater, FL 34624 200 Friberg PkWay, 
1616 17th Street Rush & West Associates Suite 4002 

lOT Suite 370 HAWAII 4537 Brady Street Westboro, MA 01581 
(SW Regional Office) Denver, CO 80202 lOT Davenport, IA 52807 
6 Jenner Drive. (Western Headquarters) SJ New England 
Suite 100 Thorson Rocky Mountain 2975 Stender Way KANSAS 

11 Waterman Street 
Irvine, CA 92718 7108 "D" S. Alton Way Santa Clara, CA 95052 Worchester, MA 01603 

Suite A Rush & West Associates 
lOT Englewood, CO 80112 IDAHO 333 E. Poplar Street MICHIGAN 
(SW Regional Office) Olathe, KS 66061 
16130 Ventura Blvd. CONNECTICUT (NORTHERN) Tritech Sales 

Suite 370 Anderson Associates KENTUCKY 
33900 W. Eight Mile Rd. 

Encino, CA 91436 SJ New England Suite 181 
10 Copper Ridge Circle 

270 S. Main Street (EASTERN) Farmington Hills, MI 
Suite 108 

Quest-Rep Guilford, CT 06437 
Bountiful, UT 84010 Norm Case Associates 48335 

6494 Weathers Place 21010 Center Ridge Road 
Suite 200 SJ New England Rocky River, OH 44116 
San Diego, CA 92121 15 Coventry Lane 

Naugatuck, CT 06770 



MINNESOTA NEW HAMPSHIRE NEW YORK (cont.) PENNSYLVANIA VERMONT 

lOT lOT Quality Components (EASTERN) lOT 
(N. Cen. Regional Office) (NE Headquarters) RO #2, Box 31 E 

S-J Mid-Atlantic (NE Headquarters) 
1650 W. 82nd Street #2 Westboro Business Pk. Glassfactory Road 

131-0 Gaither Drive #2 Westboro Business Pk. 
Suite 1040 200 Friberg PkWay, Holland Patent, NY 13354 

Mt. Laurel, NJ 08054 200 Friberg PkWay, 
Minneapolis, MN 55431 Suite 4002 Suite 4002 

Westboro, MA 01581 SJ Associates Westboro, MA 01581 
OHMS Technology Inc. 265 Sunrise HWay, #20 RHODE ISLAND 

5780 Lincoln Drive NEW JERSEY 
Rockville Centre, NY lOT VIRGINIA 

Suite 400 
11570 (NE Headquarters) 

Edina, MN 55436 lOT #2 Westboro Business Pk. lOT 
(SE Regional Office) NORTH CAROLINA 200 Friberg PkWay, (SE Regional Office) 

MISSISSIPPI 
One Greentree Centre, 

Tingen Technical Sales Suite 4002 Horn Point Harbor 
Suite 202 Westboro, MA 01581 105 Eastern Avenue 

lOT Marlton, NJ 08053 304A W. Millbrook Road Suite201 
555 Sparkman Drive Raleigh, NC 27609 

SOUTH CAROLINA Annapolis, MD 21403 
Suite 1238 SJ Mid-Atlantic, Inc. 
Huntsville, AL 35816 1331-0 Gaither Drive NORTH DAKOTA Tingen Technical Sales WASHINGTON 

Mt. Laurel, NJ 08054 OHMS Technology Inc. 304A W. Millbrook Road 

MISSOURI 5780 Lincoln Drive Raleigh, NC 27609 Thorson Co. Northwest 

NEW JERSEY Suite 400 
12340 N.E. 8th St., #201 

Rush & West Associates 
(NORTHERN) Edina, MN 55436 SOUTH DAKOTA Bellevue, WA 98005 

2170 Mason Road OHMS Technology Inc. 
St. Louis, MO 63131 SJ Associates 

OHIO 5780 Lincoln Drive WEST VIRGINIA 
265 Sunrise HWay, #20 Suite 400 Norm Case Associates 

MONTANA Rockville Centre, NY Norm Case Associates Edina, MN 55436 21010 Center Ridge Road 

Thorson Rocky Mountain 
11570 21010 Center Ridge Road Rocky River, OH 44116 

7108 "0" S. Alton Way Rocky River,OH 44116 TENNESSEE 
Suite A NEW MEXICO WISCONSIN 
Englewood, CO 80112 OKLAHOMA lOT 

Western High Tech Mktg. 555 Sparkman Drive Synmark Sales 
9414 E. San Salvador lOT Suite 1200-0 1440 N. Northwest HWay 

NEBRASKA Suite 206 (S. Cen. Regional Office) Huntsville, AL 35816 Suite 300 

lOT 
Scottsdale, AZ 85258 14285 Midway Road Park Ridge, IL 60068 

(Central Headquarters) Suite 100 TEXAS 
NEW YORK Dallas, TX 75244 WYOMING 1375 E. Woodfield Road lOT 

Suite 380 lOT (S. Cen. Regional Office) Thorson Rocky Mountain 
Schaumburg, IL 60173 (NE Regional Office) OREGON 

14285 Midway Road 7108 "0" S. Alton Way 
1160 Pittsford Victor Rd. lOT Suite 100 Suite A 

NEVADA Bldg. E (NW RegionalOffice) Dallas, TX 75244 Englewood, CO 80112 

(NORTHERN) Pittsford, NY 14534 15455 NW Greenbriar 

lOT 
PkWay lOT 

Quality Components Suite 210 11782 Jollyville Road 
(Western Headquarters) 3343 Harlem Road Beaverton, OR 97006 Suite204B 
2975 Stender Way Buffalo, NY 14225 Austin, TX 78759 
Santa Clara, CA 95052 Thorson Co. Northwest 

Quality Components 9600 S.w. Oak Street UTAH NEVADA 116 E. Fayette Street Suite 320 

(SOUTHERN) Manlius, NY 13104 Portland, OR 97223 Anderson Associates 
270 S. Main Street 

Western High Tech Mktg. Quality Components PENNSYLVANIA Suite 108 
9414 E. San Salvador, 2318 Titus Avenue 

(WESTERN) 
Bountiful, UT 84010 

Suite 206 Rochester, NY 14622 
Scottsdale, AZ 85258 Norm Case Associates Thorson Rocky Mountain 

21010 Center Ridge Road 1831 E. Fort Union Blvd. 
Rocky River, OH 44116 Suite 103 

Salt Lake City, UT 84121 

AUTHORIZED DISTRIBUTORS (U.S. and Canada) 

Alliance Future Hamiiton/Avnet-Hall-Mark 
Electronics 

Insight 
Electronics 

Contact your local office. 

Port 
Electronics 

Vantage 
Components 

Zentronics 

MISC-CORP-30123 



INTERNATIONAL SALES REPRESENTATIVES 

AFRICA A2M Seantec GmbH Lasi Electronica SINGAPORE! 
Prime Source (PTY) Ltd. 

Buc, France Planegg, Germany Bologna, italy FAR EAST 
Tel.: 33-1-39-56-8181 Tel.: 49-859-8021 Tel.: (3951) 3538151 

Oraange Grove, So. Afriea 374556 Serial System PTE L TO 
Tel.: 444-7237 A2M Seantec GmbH 11 Jalan Mesin 06-00 

Cesson-Sevigne, France Kirchheim, Germany Lasi Electronica Singapore 1336 
AUSTRALIA Tel.: 33-1-99-63-3232 Tel.: 49-70-215-4027 Firenze, Italy Tel.: 65-280-0200 

GEC Electronics Division 
Tel.: (3955) 582627 

A2M Seantec GmbH 
SPAIN Rydalmere, NSW Australia Le Chesnay Cedex, Ruckersdorf, Germany Lasi Electronica 

Tel.: 612-638-1999/1888 France Tel.: 49-91-157-9529 Milano, Italy Anatronic, SA 

GEC Electronics Division 
Tel.: 33-1-39-54-9113 Tel.: (39) 266-101370 Madrid, Spain 

Topas Electronic GmbH Tel.: 34-1-542-5566 
Adelaide, SA, Australia A2M Hannover, Germany Lasi Electronica 
Tel.: 618-223-1222 Merignac, France Tel.: 49-51-113-1217 Roma,ltaly Anatronic, SA 

GEC Electronics Division 
Tel.: 33-1-56-34-1097 Tel.: (19396) 54053011 Barcelona, Spain Topas Electronic GmbH 5409614 Tel.: 34-3-458-1906/7 Burwood, Australia COMPRESS Quickborn, Germany 

Tel.: 613-245-3230 Rungis Cedex, France Tel.: 49-4106-73097 Lasi Electronica 
Tel.: 331-4687-8020 Torino, Italy SWEDEN 

GEC Electronics Division GREECE Tel.: (3911) 3285881 lOT 
Perth, WA, Australia AVNETEMG 359277 (IDTAB) Tel.: 613-381-4040 Cesson-Sevigne, France Digital Electronics 

Veddestavagen 13 
Tel.: 33-99-83-9898 Athens, Greece JAPAN S-175 62 Jarfalla, Sweden 

GEC Electronics Division Tel.: 30-1-576-5754 
Tel. :468-761-1130 

Bowen Hills, Australia AVNETEMG IDTKK 
Tel.: 619-252-5801 Chantillon, France HONG KONG (Japan Headquarters) 

AVNET Nortec AB 
Tel.: 33-149-652-2750 Sumitomo Fudosan 

Solna, Sweden lOT ASIA L TO. Sanbacho Bldg. AUSTRIA Unit 1102 6-26 Sanbacho Tel.: 468-705-1800 
AVNETEMG 

Elbatex GmbH Rognes, France 
China Hong Kong City Chiyoda-Ku 

Vienna, Austria Tel.: 33-42-50-1805 
Tower 3, 33 Canton Road Tokyo 102, Japan SWITZERLAND 

Tel.: 43-186-32110 Hong Kong Tel.: 813-3221-9821 ElbatexAG 
AVNETEMG 

Tel.: 852-736-0122 
Wettingen, Switzerland Dia Semi con Systems BELGIUM Saint-Etienne, France Lestina International Ltd. Tokyo, Japan Tel.: 011-41-56275-777 

ACAL N.v. Tel.: 33-77-79-7970 Kowloon, Hong Kong Tel.: 813-3439-2700 
Betea Components Tel.: 852-735-1736 TAIWAN 
Zaventem, Belgium AVNETEMG Kanematsu Semiconductor 

Schwerwiller, France Corp. Johnson Trading Co. 
Tel.: 322-725-1080 INDIA Taipei, Taiwan Tel.: 33-88-82-5514 Tokyo, Japan' 

Techno Trends Tel.: 813-3551-7791 Tel.: 886-273-31211 
DENMARK 

GERMANY San Jose, CA 
Tel.: (408) 294-2833 Tachibana Tectron Co., Ltd. UTC 

ExatecAlS 
Taipei, Taiwan 

Skovlunde, Denmark lOT Tokyo, Japan 
(Cen. Europe Reg. Office) Sritech Information Tel.: 813-3793-1171 Tel.: 886-2-506-3320 Tel.: 45-44-927-000 
Gottfried-Von-Cramm-Str.1 Technology, Inc 
8056 Neufahrn, Germany World Peace Industrial 

AVNET Nortec OY Javanagar, Bangalore KOREA Co., Ltd. 
Herlev, Denmark Tel.: 49-8165-5024 0812-643608 

Uniquest Nankang. Taipei, Taiwan Tel.: 45-44-92-15-52 Jermyn GmbH Seoul, Korea Tel: 886-2788-5200 
Limburg, Germany ISRAEL Tel.: 822-562-8805 

FINLAND Tel.: 49-6431/508-0 Active Technologies UNITED KINGDOM 
AVNET Nortec OY Jermyn GmbH 

New Hyde Park, NY NETHERLANDS lOT 
Helsingfors, Finland Berlin, Germany 

Tel.: (516) 488-1226 
ACAL Auriema (European Headquarters/ 

Tel.: 358-068-21819 Tel.: 49-30/2142056 Eindhoven, Netherlands No. Europe Reg. Office) Vectronics, Ltd. 
Herzlia, Israel Tel.: 040-502-602 21 The Crescent 

FRANCE Jermyn GmbH 
Tel.: 972-9-55-60-70 Leatherhead 

lOT Dusseldorf, Germany NEW ZEALAND Surrey, UK KT228DY 

(So. Europe Reg. Office) Tel.: 49-211/25001-0 
ITALY 

Tel.: 44-372-363-339/734 
GEC Electronics Division 15 Rue du Buisson aux Jermyn GmbH Auckland, New Zealand Avnet Access, Ltd. 

Fraises lOT 
91300 Massy, France 

Heimstetten, Germany 
(lOT Italia S.r.L.) Tel.: 649-526-0107 Letchworth, Herfordshire, 

49-89/909903-0 UK 
Tel.: 33-1-69-30-89-00 Central Direzionale 

Tel.: 0462-480888 
Jermyn GmbH Colleoni NORWAY 

A2M Herrenberg, Germany Palazzo Andromeda 
AVNET Nortec AS MicroCall, Ltd. Brignolles, France Tel.: 49-70321203-01 Sea/aN.3 
Hvalstad, Norway Thame Oxon, UK Tel.: 33-1-94-59-2293 Via Paracelso 20 
Tel.: 47-66-84-62-10 Tel.: 44-844-261-939 Jermyn GmbH 20041 Agrate Brianza, 

A2M Norderstedt, Germany Milan,ltaly 
Bron, France Tel.: 49-40/5282041 
Tel.: 33-1-72-37-0414 




