





























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































IDT7MP4120

1M x 32 CMOS STATIC RAM MODULE

COMMERCIAL TEMPERATURE RANGE

TIMING WAVEFORM OF READ CYCLE NO. 1

ADDRESS

E>‘E\\I\

|

tRC

XK ‘

X

~ Sk

Z

SIS

toe > ft—  {OH —
= NN ®) v /
CSN\, N < oz ///////.
tACS —— tOHZ B) — ]
ez — la— tcHz © -

DATAOQUT

ADDRESS

DATAouT

< P Om
3019 drw 05
TIMING WAVEFORM OF READ CYCLE NO. 2{%.24
tRC
X X
tAA »l
toH toH
PREVIOUS DATA VALID > DATA VALID ><
3019 drw 06

TIMING WAVEFORM OF READ CYCLE NO. 3134

cs

DATAouT

tACs

tetz © ——'

NOTES:

OE = Vi

LN

. WEisHIGH for Read Cycle. ~ ___
. Device is continuously selected. CS = ViL.
. Address valid prior to or coincident with CS transition LOW.

5

tcHz —

. Transition is measured +200mV from steady state. This parameter is guaranteed by design, but not tested.

3019 drw 07
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IDT7MP4120
1M x 32 CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE

TIMING WAVEFORM OF WRITE CYCLE NO. 1 (WE CONTROLLED) (+237

twe

ADDRESS >< )(

tAaw
cs N A
le— tAS twp @ ' tWR —»-]
WE \\ //
la——  tWHZ © ‘ tonz®
tonz © - e tow®
DATAouT _< “ @
tow 1DH
DATAIN DATA VALID
3019 drw 08
TIMING WAVEFORM OF WRITE CYCLE NO. 2 (CS CONTROLLED) +2%3%
- twe
ADDRESS >k ><
tAw
x i *
e tas ! tow twR
WE \\ /
a—— {DW —— ot 1DH —— ‘
DATAIN DATA VALID >
3019 drw 09

NOTES:

. WE or CS must be HIGH during all address transitions.
A write occurs during the overlap (twe) of a LOW TS and a LOW WE.
twR is measured from the earlier of CS or WE going HIGH to the end of write cycle.
During this period, /0 pins are in the output state, and input signals must not be applied.
If the CS LOW transition occurs simultaneously with or after the WE LOW transition, the outputs remain in a high-impedance state.
Transition is measured £200mV from steady state with a 5pF load (including scope and jig). This parameter is guaranteed by design, but not tested.
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 /O drivers to tumn 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.

Nooar®D
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IDT7MP4120
1M x 32 CMOS STATIC RAM MODULE

COMMERCIAL TEMPERATURE RANGE

PACKAGE DIMENSIONS

ZIP VERSION :
FRONT VIEW SIDE VIEW
— S ) 0.365 MAX
I B B B B
BYNUERIERNERAENNERIEDN BAN AU ERENENNLE *
HTRTTEna e e
—>
e e
0.100 TYP
PIN 1 0.100 TYP 0.250 TYP 0.015 0.125
0.025 0.175
0.025 TYP —P |
B B b
AL AL SN E S L L e | 0.025 TYP
U R G \
PIN 1
0.050TYP  REAR VIEW
3015 drw 10
SIMM VERSION
4.240
< 2.260 > 0.350
3.980 ’ MAX.
3.088 > I_.(
||l 0.045
0.055
SIDE VIEW
—> "'0.070 FRONT VIEW
0.090

BACK VIEW

PIN 1

3019 drw 11
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IDT7MP4120
1M x 32 CMOS STATIC RAM MODULE

COMMERCIAL TEMPERATURE RANGE

ORDERING INFORMATION
IDT  XXXXX X X X X
Device Power Speed Package Process/
Type Temperature
Range

l——f Blank Commercial (0°C to +70°C)

| Z FR-4 ZIP (Zig-Zag In-line vertical Package)
| M FR-4 SIMM (Single In-line Memory Module)
20
25 }Speed in Nanoseconds
ES
|
- S Standard Power

| 7MP4120 1M x 32 Static RAM Module
3019 drw 12
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F
« 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: 10ns (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
:’/gg i a| ppy PDo-GND
s | yos PD1-GND
Vo1 | & 7| 109
05 | %o ¢ | Voo
vee | 12 11 1/01
A7 | 1 13 1 Ao
As | 16 A
Aa | 18 7 A2
104 | 20 191 Vo
10s | 22 21 | 1/013
/06 | 24 25 | 04
1107 | 26 25 1 Vo1s
WE | 28 27 | GND
A14 | 30 2 —A-1—5
CTS1 | 32 zIP, SIMM otes
TOP VIEW —_
=N K 33 | C&4
A1s | 36 3 5_7
GND | 38 ¥ | OE
/1016 | 40 39 /024
41 | /025
70 P
11019 | 48 45| V027
Ao | 48 4| A
A1 | 50 ol A
A2 | 52 il
Ats | 54 53 | Vcc
1/020 | 56 55| A
/021 | 58 57 | 1/O28
/022 | 0 59 | I/O29
1/O23 | 62 61 | /030
GND | 54 63 | 1/O31
2703 drw 01

NOTE:

1. Pins2and 3 (PDo and PD1) are read by the user to determine the density
of the module. {f PDo reads GND and PD1 reads GND, then the module
had a 256K depth.

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

256K x 32 IDT7MP4045
BiCMOS/CMOS STATIC RAM
MODULE

Integrated Device Technology, Inc.

EATURES: 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)
providesbyte access. Extremely fastspeeds canbe achieved
due to the use of 1 megabit static RAMs fabricated in IDT'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 PD0 and PD1 to determine a 256K depth.

FUNCTIONAL BLOCK DIAGRAM

CS1 CS: CSs Css
O
ADDRESS | PD
TE 256K x 32
We - RAM
OE —» I
%a %a %a :
VOo-a1 2703 drw 02
PIN NAMES
1/O0-31 Data Inputs/Outputs
Ao—17 Addresses
CTSi14 Chip Selects
WE Write Enable
OE Output Enable
PDo-1 Depth Identification
Vce Power
GND Ground

2703 tbl 01

COMMERCIAL TEMPERATURE RANGE

OCTOBER 1993

@1993 Integrated Device Technology, Inc.
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IDT7MP4045 256K x 32

BiCMOS/CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE
CAPACITANCE (Ta = +25°C, F = 1.0MHz) TRUTH TABLE
Symbol Parameter(" Conditions | Max. | Unit Mode CS | OE| WE Output Power
CINE) Input Capacitance V(N) =0V 20 pF Standby H X X High-Z Standby
(€S Read L[ L] H]| DATAocuT Active
CIN(A) Input Capacitance V(N) = OV 70 pF Wit L X L DATA! - Acti
(Address & Control) - i Z i — zN Actf"e
Cio I/O Capacitance V(out) = 0V 12 pF ca il ¢ z:: —
NOTE: 2703 bl 02

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

ABSOLUTE MAXIMUM RATINGS™

Symbol Rating Value Unit
RECOMMENDED DC OPERATING VTERM Terminal Voltage with -0.5t0+7.0 Vv
CONDITIONS Respect to GND
Symbol Parameter Min. | Typ. | Max. | Unit TA Operating Temperature 0to +70 °C
Vce Supply Voltage 4.5 5.0 5.5 N TBIAS Temperature Under Bias —10to +85 °C
GND Supply Voltage 0 0 0 \2 TsTG Storage Temperature —551t0 +125 °C
VIH Input High Voltage 2.2 — 6.0 Vv louTt DC Output Current 50 mA
ViL Input Low Voltage | —0.5("] — 0.8 V | NOTE: 2703 11 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

NOTE: 2703 thl 03
1. ViL(min) =—1.5V for pulse width less than 10ns.

RECOMMENDED OPERATING conditions for extended periods may affect reliability.
TEMPERATURE AND SUPPLY VOLTAGE
Ambient
Grade Temperature GND Vce
Commercial 0°C to +70°C ov 5.0V 10%
2703 bl 04

DC ELECTRICAL CHARACTERISTICS
(Ve = 5.0V £10%, TA = 0°C to +70°C)

Symbol Parameter Test Conditions Min. Max. Unit
(L] Input Leakage Vce =Max,; VIN = GND to Vce —_ 80 pA
(Address and Control)
Jiuf Input Leakage (Data) Vee = Max.; VIN = GND to Vce — 10 pHA
|iLo| Output Leakage Vce = Max.; CS = ViH, VouT = GND to Vcc — 10 pA
VoL Output LOW Vce = Min,, loL = 8mA — 0.4 Vv
VoH Output HIGH Vce = Min,, IoH = —4mA 2.4 —_ Vv
2703 tbl 07

10ns - 17ns'V{ 20ns - 35ns
Symbol Parameter Test Conditions Max. Max. Unit

lcc Dynamic Operating | f=fmax; CS=ViL 1600 1360 mA
Current Vcc = Max.; Output Open

1sB Standby Supply TSz ViH, Ve = Max. 480 480 mA
Current Outputs Open, f = fMAX

ISB1 Full Standby CS>Vec-0.2V;f=0 320 120 mA
Supply Current VIN> Vcec - 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

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 1-4
2703 tbl 09
+5V +5V
480 Q 480 Q)
DATAour DATAoUT
i 1
255Q —— 30pF* 2550 —— 5pF*
< rr
d
*Includes scope and jig. 2103w 3 2709 dow 04
Figure 1. Output Load Figure 2. Output Load
(for torLz,toHz, tcHz, teLz, twHz, tow)
8 —
7 -
6
ATAA
(Typlcal, ns) 5 —
4 -
DATAouT () 3
_— _—
= Zo = 50Q = 500 P
1 =
1.5V I I Y OO SRS OSSN Y N |
1 br 11017 11
2703 drw 05 20 40 60 80 100 120 140 160 180 200

Figure 3. Alternate Output Load

CAPACITANCE (pF)
2700 dw 08

Figure 4. Alternate Lumped Capacitive Load,

Typical Derating

7.7



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

AC ELECTRICAL CHARACTERISTICS
(VGe = 5V +10%, TA = 0°C to +70°C)

7MP4045SAxxZ, TMP4045SAxxM
-102 -1202 -15(2 172

Symbol | Parameter Min. | Max. Min. Max. Min. I 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
tez() Chip Select to Output in Low Z 2 — 2 — 2 — 2 — ns
tOE Output Enable to Output Valid — 5 — 7 — 8 — 9 ns
tozl" | Output Enable to Output in Low Z 0 — 0 — 0 — 0 — | ns
torz() Chip Deselect to Output in High Z — 6 — 7 — 8 — 9 ns
tonz{" | 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

twe Wirite Cycle Time 10 — 12 — 15 — 17 — ns
tcw Chip Select to End of Write 8 — 10 — 12 — 14 — ns
AW Address Valid to End of Write 8 e 10 s 12 —_ 14 — ns
1AS Address Set-up Time 0 e 0 s 0 — 0 s ns
twp Write Pulse Width 8 — 10 — 12 — 14 — ns
tWR Write Recovery Time 1 e 1 — 1 — 1 — ns
twHz() | Write Enable to Output in High Z — 5 — 6 — 7 — 8 | ns
1DW Data to Write Time Overlap 6 — 7 — 8 —_ 9 —_ ns
tDH Data Hold from Write Time 1 — 1 —_ 1 —_ 1 —_ ns
tow!) Output Active from End of Write 1 — 1 — 1 — 1 — | ns

NOTES: 2703 tl 10

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




IDT7MP4045 256K x 32
BiCMOS/CMOS STATIC RAM MODULE

COMMERCIAL TEMPERATURE RANGE

AC ELECTRICAL CHARACTERISTICS

(Vee =5V £10%, TA = 0°C to +70°C)

7MP4045SxxZ, 7MP4045SxxM
—20 —25 =35

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

tRC Read Cycle Time 20 — 25 — 35 | — ns
tAA Address Access Time — 20 — 25 — 35 ns
tACS Chip Select Access Time — 20 — 25 — 35 ns
tcLzt) | Chip Select to Output in Low-Z 5 — 5 — 5 — ns
tOE Output Enable to Output Valid — 10 — 12 — 18 ns
torzt) | Output Enable to Output in Low-Z 0 — 0 — 0} — | ns
tcHz{) | Chip Deselect to Output in High-Z — 10| — | 12| — [ 18 ns
tonzt" | Output Disable to Output in High-Z — | 10] — | 10] — | 10 ns
toH Output Hold from Address Change 3 — 3 — 5 — ns
tpu( Chip Select to Power-Up Time 0 — 0 — 0 — ns
teo(" Chip Deselect to Power-Down Time — 20 — 25 — 35 ns
Write Cycle

twe Write Cycle Time 20 — 25 — 35 — ns
tcw Chip Select to End-of-Write 15 — 20 — 30 — ns
AW Address Valid to End-of-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
twizl? | Write Enable to Qutput in High-Z — | 13| —| 15 — | 20 ns
tow Data to Write Time Overlap 12 — 15 — 20 — ns
tDH Data Hold from Write Time 0 — 0 — 0 — ns
tow(? Output Active from End-of-Write 0 — 0 —_ ] — ns

NOTES: 2703 bl 11
1. This parameter is guaranteed by design, but not tested.
7.7 5



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

TIMING WAVEFORM OF READ CYCLE NO. 1("

je tRC >

ADDRESS >L< >
< tAA >
ENN NN NN N R K77 77
l¢———— {OE ————— [*— tOH —»
NN 1012 o AN A
tA l— () L ——
tchzs(5’ I— le— tcHZ "(C;)HZ
DATAOUT ><><>_

2703 drw 07

TIMING WAVEFORM OF READ CYCLE NO. 2124

i tRC -

ADDRESS > X

tAA »|

toH toH

DATAout PREVIOUS DATA VALID > DATA VALID ><

2703 drw 08

TIMING WAVEFORM OF READ CYCLE NoO. 3(1%4

(5)

‘4— terz ® 4»] tcHz Y ——]
DATAcuT | >___

2703 drw 06

NOTES:

. WEis HIGH for Read Cycle.

. Device is continuously selected. CS=ViL._

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

OE = ViL.

. Transition is measured +200mV from steady state. This parameter is guaranteed by design, but not tested.

[ NAN RN

7.7 6



IDT7MP4045 256K x 32

BICMOS/CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE

TIMING WAVEFORM OF WRITE CYCLE NO. 1 (WE CONTROLLED) (-2 37

twe >

— N4 |

taw
cs N yé
le— tAS twp tWR —|
W N yd
e tWHZ® 0y toHz®
le——— tOHZ & ] - tow®
DATAoUT _< @ @
tow - t1DH
DATAN DATA VALID
2703 drw 10
TIMING WAVEFORM OF WRITE CYCLE NO. 2 (Eé CONTROLLED) (+235
F twe
ADDRESS X >k
= tAw
cs \L\ /{
la— tAS -} tcw tWR
WE \\ /
ft—— 1DW —— g 1DH ——
DATAN 4 DATA VALID >
2703 drw 11
NOTES:

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

. A write occurs during the overlap (twp) of a LOW CSand a LOW WE.

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

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

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

. Transition is measured +200mV from steady state with a 5pF load {including scope and jig). This parameter is guaranteed by design, but not tested.

. IfOEis LOW during a WE controlled write cycle, the write pulse width must be the larger of twe or (twHz + tow) to allow the I/O drivers to turn off and data

to be placed on the bus for the required tow. |f O is HIGH during a WE controtled write cycle, this requirement does not apply and the write pulse can
be as short as the specified twp.

NONA LN~

77 7



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

TEMPERATURE RANGE

PACKAGE DIMENSIONS
ZIP VERSION

3.640
I‘ 3.660 .l 0.350
MAX.

MAX. i i i E_{
PIN 1 15—>|<- 0.250 —»| Iq- —»|1— ->”<-_f

0.0 TYP. 0100 o050 0:125 i

0.025 TYP.  Typ  0.190

FRONT VIEW

DE VIEW

2703 drw 12

BACK VIEW PIN 1
SIMM VERSION
3.840
< 3.860 L.
e >
o) &
el vyl = |8 H i 0410

e 0250 0.050

0.240 YP- T
2:240 PIN 1
0560 FRONT VIEW

BACK VIEW

PIN 1

—p||—0.045
0.055

SIDE VIEW

2703 drw 13
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IDT7MP4045 256K x 32

BICMOS/CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE

ORDERING INFORMATION
IDT  XXXXX X X X X
Device Power Speed Package Process/
Type . Temperature
Range
|-—| Blank Commercial (0°C to +70°C)
|z FR-4 ZIP (Zig-Zag In-line vertical Package)
I M FR-4 SIMM (Single In-line Memory Module)
10
12
15
17 Speed in Nanoseconds
20
25
35
g A Standard Power
Standard Power (Revolutionary)

| 7MP4045 256K x 32 Static RAM Module

2703 drw 14
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32K x 32 IDT7M4003
128K x 32 IDT7M4013
CMOS STATIC RAM MODULES
Integrated Device Technology, Inc.
FEATURES DESCRIPTION
+ High-density 1Mb/4Mb CMOS Static RAM modules The IDT7M4003/4013 are high-speed, high-density 1Mb/
+  Footprint compatible module upgrades to the next higher 4Mb CMOS Static RAM modules constructed on a multilayer
density with relative ease cofired ceramic substrate using either 32K x 8 or 128K x 8
» Fast access times: SRAM components.
7M4003 — 30ns (max.) commercial The IDT7M4003/4013 is available with access times as
7M4003 — 30ns (max.) military fastas 15ns over the commercial temperature range and 25ns
7M4013 — 15ns (max.) commercial over the military temperature range.
7M4013 — 25ns (max.) military This family of IDT modules are offered in a 66-pin, ceramic
+ Low-power CMOS operation HIP (Hex In-line Package). This HIP package is similar to a
- Surface mounted LCC or SOJ components on a multi- PGA and allows the designer to fit 1Mb/4Mb of memory into a
layered cofired ceramic substrate minimum amount of board space.
» Offered in a 66-pin “PGA-type” HIP (Hex In-line Package) All IDT military modules are assembled with semiconduc-
+ Single 5V (x10%) power supply tor components compliant with the latest revision of MIL-STD-
- Multiple ground pins for maximum noise immunity 883, Class B, making them ideally suited to applications

Inputs and outputs directly TTL-compatible demanding the highest level of performance and reliability.

FUNCTIONAL BLOCK DIAGRAM

1/00-1/07 /08-1/015 1/O16-1/023 1/024-1/031

A0-A167™ 3ok 8 32K x 8 32K x 8 32K x 8
~= or or or or
OE—™1 128Kx8 | 128Kx8 | 128Kx8 | 128Kx8

R

CEo WE, CEt1 WE, CE2WE, CEs WE,

2711 drw 01
The IDT logo is a registered trademark and Flexi-Pak is a trad: ofl Device Tech y, Inc.
MILITARY AND COMMERCIAL TEMPERATURE RANGES SEPTEMBER 1993
©1993 Integrated 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(™

/08 WE1 /O15 |e1 @12 @23 340 450560 | [/O24 Vcc /0 31
/09 CS1 /014 |e2 @13 @24 3ses@578 [ /O25 CS3 /O30
/010 GND /013 | @3 @14 @25 %es7@588 | /O26 WE3 /029
A13 /011 /012 | @4 @15 @26 37@ 48@ 508 | As /027 /028
A2 Ao OE |es5 e16 @27 e 408608 [ A7 A3 Ao
A15 A11GND |e6 @17 @28 3sesoecie | GND A4 A1
A6 A2 WEo |®7 e18 @29 wes1@6208 | As As A2
GND Vec 1/O7 | @8 @19 @30 s1es520638 | Aa  WE2 1023
¥Oo CSo |/Os |®9 @20 e31 420530648 | |/O16 CS2 |/O22
/01 GND I/O5 |®10 @21 @32 430540650 | [/O17 GND 1/O21
/02 VO3 /04 | @11 @22 @33 440550660 | |/O18 1/O19 |/O20
HIP 2711 drw 02
TOP VIEW

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

PIN NAMES ABSOLUTE MAXIMUM RATINGS™"
Name Description Symbol Rating Commercial| Military Unit
1/00-31 Data Inputs/Outputs VTERM | Terminal Voltage| -0.5t0 +7.0 | -0.5t0 +7.0} V
Ao-16 Address Inputs with Respect
Ao . P to GND
\LV_E0~3 Write Enables TaA Operating 0t0+70 |-55to+125| °C
CSo-3 Chip Selects Temperature
OE Output Enable TsIAS Temperature —551t0 +125 | -65t0 +135| °C
Vce Power Supply Under Bias
GND Ground TsTG Storage -55t0 +125 [ 65t0 +150| °C
Temperature
a7l lout DC Output 50 50 mA
Current
NOTE: 2711 tol 04
CAPACITANCE®™ (Ta = +25°C, f = 1.0MHz) 1. Stresses greater than those listed under ABSOLUTE MAXIMUM
diti M Uni RATINGS may cause permanent damage to the device. Thisis a stress
Symbol Parameter Conditions ax. | Unit rating only and functional operation of the device at these or any other
ciNm input Capacitance VIN = OV 12 pF conditions above those indicated in the operational sections of this
(DATA, CS, WE) specification is not implied. Exposure to absolute maximum rating
- — conditions for extended periods may affect reliability.
cin® Input Capacitance VIN =0V 50 | pF
(ADDRESS, CE)
Court Output Capacitance | VouTt = 0V 12 | pF RECOMMENDED DC OPERATING
NOTE: amwoee  CONDITIONS
1. This parameter is guaranteed by design, but not tested. Symbo! Parameter Min. | Typ. | Max.] Unit
Vce Supply Voltage 4.5 5.0 5.5 \
GND Supply Voltage 0 0 0 \'
TRUTH TABLE VIH Input HIGH Voltage | 22 | — | 60 | Vv
Mode TS | OE | WE | Output Power ViL Input LOW Voltage |05 — | o8 | v
Standby H X X | High-Z Standby NOTE: ] 2711 161 05
Road L L H DATAOUT | Active 1. ViL=-3.0V for pulse width less than 20ns.
Read L H H High-Z Active
: 2 : RECOMMENDED OPERATING
Write L X L DATAIN Active
) TEMPERATURE AND SUPPLY VOLTAGE
Ambient
Grade Temperature GND Vce
Military -55°C to +125°C oV 5.0V+10%
Commercial 0°C to +70°C oV 5.0V +10%
2711 bl 06
7.8 2



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

DC ELECTRICAL CHARACTERISTICS
(VCe = 5.0V % 10%, TA = —55°C to +125°C and 0°C to +70°C)

Symbol Parameter Test Conditions Min. Max.® | Max.® Unit
| Input Leakage Current Vece = Max., VIN = GND to Vce —_ 20 40 HA
(Address, OE)
JILy Input Leakage Current Vee = Max., VIN = GND to Vce — 5 10 HA
(Data, CS, WE)
|¥e]] Output Leakage Current Vec = Max. - 5 10 HA
CS = VI, Vout = GND to Vco
Icc Dynamic Operating Current Vce = Max., TS<ViL - 720 800 mA
f = fmax, Output Open
Iss Standby Supply Curent Ve = Max., CS2 ViH — 160 240 mA
f = fMAX, Output Open
IsB1 Full Standby Supply Current TS2Vee~0.2V — 60 80 mA
VIN > Vcec —0.2V or < 0.2V
VoL Output LOW Voltage vee = Min,, loL = 8mA — 0.4 04 \
Vor Output HIGH Voltage vee = Min,, [oH = ~4mA 24 _ — Vv
27111t 07
NOTES:

1. For Ta = 0°C to +70°C versions only.
2. For TA =-55°C to +125°C 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 +5V
480 Q 480 Q
DATAaut DATAouT
255Q 30 pF* 255Q J: 5 pF*
VZa
2711drw 03 2711 drw 04
*Including scope and jig *Including scope and jig
Figure 1. Output Load Figure 2. Output Load

(for tcrz, toLz, tckz, toHz, tow, twHz)
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IDT7MA4003/4013 (32K/128K x 32)

CMOS STATI

C RAM MODULE

MILITARY AND COMMERCIAL TEMPERATURE RANGES

AC ELECTRICAL CHARACTERISTICS

(Vec =5.0V £ 10%, TA = =55°C to +125°C and 0°C to +70°C)

-15@ -17®@ -20©@ 25 -30
Symbol Parameters Min. | Max. [ Min. | Max. | Min. | Max. | Min. | Max. [ Min. | Max.] Unit
READ CYCLE
tRC Read Cycle Time 15 — 17 — 20 — 25 — 30 — ns
tAA Address Access Time — 15 — 17 — 20 — 25 — 30 ns
tACS Chip Select Access Time — 15 — 17 — 20 — 25 — 30 ns
oLz Chip Select to Output in Low-Z 5 — 5 — 5 — 5 — 5 — | ns
1O Output Enable to Output Valid — 10 — 11 — 12 — 13 — 15 ns
oz Output Enable to Output in Low-Z 0 — 0 — 0 — 2 — 2 — | ns
tehz! Chip Deselect to Output in High-Z — 6 — 7 — 8 — 12 | — | 15 | ns
tonz(" Output Disable to Output in High-Z — 6 — 7 — 7 — 12 — 13 | ns
1OH Output Hold from Address Change 3 — 3 — 3 — 3 — 3 — ns
WRITE CYCLE
twe Wiite Cycle Time 15 — 17 — 20 — 25 — 30 — ns
tcw Chip Select to End-of-Write 12 — 13 — 15 — 20 — 25 — ns
1AW Address Valid to End-of-Write 12 — 13 — 15 — 20 — 25 — ns
tAS Address Set-up Time 0 — 0 — 0 — 0 —_ 0 — ns
twp Write Pulse Width 12 — 13 — 15 — 20 — 23 — ns
tWR Write Recovery Time 0 — 0 — 0 — 0 — 0 — ns
twriz(" Write Enable to Ouput in High-Z — 6 — 8 — 9 — 12 | — | 13| ns
tDW Data to Write Time Overlap 8 — 8 — 9 — 13 — 15 — ns
{DH Data Hold from Write Time 0 — 0 — 0 — 3 — 3 — ns
tow(" Output Active trom End-of-Wirite 0 — 0 — 0 — 5 — — | ns
NOTES: 2711 bl 09
1. This parameter is guaranteed by design, but not tested.
2. Preliminary specification only.
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IDT7M4003/4013 (32K/128K x 32)
CMOS STATIC RAM MODULE MILITARY AND COMMERCIAL TEMPERATURE RANGES

AC ELECTRICAL CHARACTERISTICS
(Vec = 5.0V £ 10%, TA = -55°C to +125°C and 0°C to +70°C)

-35 —40 =50 —60
Symbol Parameters Min. | Max. | Min. [Max. | Min. [ Max. [ Min. | Max.[ Unit
READ CYCLE
tRC Read Cycle Time 35 — 40 — 50 — 60 — ns
tAA Address Access Time — 35 — 40 — 50 — 60 ns
tACS Chip Select Access Time — 35 — 40 s 50 — 60 ns
torz( Chip Select to Output in Low-Z 5 — 5 — 5 — 5 — | ns
tOE Output Enable to Output Valid — 20 — 25 — 30 — 30 ns
torz(" Output Enable to Output in Low-Z 2 — 5 — 5 — 5 — | ns
toHz(" Chip Deselect to Output in High-Z — 17 | — |20 | — ] 20 | — | 25 | ns
torz" Output Disable to Output in High-Z — 15 | — |20 | — |2 | — | 25 ] ns
1OH Output Hold from Address Change 5 —_ 5 —_ 5 —_ 5 — ns
WRITE CYCLE
twe Write Cycle Time 35 —_ 40 — 50 —_ 60 — ns
tcw Chip Select to End-of-Write 30 —_ 35 — 45 — 55 — ns
taw Address Valid to End-of-Write 30 — 35 — 45 — 55 — ns
1AS Address Set-up Time . 0 — 2 — 2 — 5 — ns
wp Write Pulse Width 25 — 30 s 40 — 50 — ns
iWR Write Recovery Time 0 — 0 — 0 — 0 — ns
twhz(" Write Enable to Ouput in High-Z — 17 — 20 — 20 — | 25| ns
bW Data to Write Time Overlap 16 — 16 — 25 — 30 — ns
tDH Data Hold from Write Time 3 — 3 — 5 — 5 — ns
tow(" Qutput Active from End-of-Write 5 — 5 — 5 — 5 — | ns
NOTE: 2711tbl 10

1. This parameter is guaranteed by design, but not tested.
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IDT7M4003/4013 (32K/128K x 32)
CMOS STATIC RAM MODULE MILITARY AND COMMERCIAL TEMPERATURE RANGES

TIMING WAVEFORM OF READ CYCLE NO. 11

- tRC >

aopRess - K

tAA
OF \\\\\\\ ) (/ v / / //
toE - N toH -
. torz
cs : =~ /( // / /
tacs le— toHZ (5) -
tcLz (5) l«——— tcHz (5) -
DATAouT < > N
TIMING WAVEFORM OF READ CYCLE NO. 22,9 arth a5
tRC
ADDRESS x > <
- tAA .
_ o jt——— tOH
DATAoUT DATA VALID ><
| 2711 drw 06

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

cs h'j
tacs -
|-— toLz ) tchz ©
DATAouUT ‘

2711 drw 07

NOTES:

. WE is HIGH for Read Cycle.

. Device is continuously selected, CS = ViL.

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

OE= VL.

. Transition is measured +200mV from steady state. This parameter is guaranteed by design, but not tested.

L E ¥ NN
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IDT7M4003/4013 (32K/128K x 32)
CMOS STATIC RAM MODULE

MILITARY AND COMMERCIAL TEMPERATURE RANGES

TIMING WAVEFORM OF WRITE CYCLE NO. 1 (WE CONTROLLED)"237

twc
ADDRESS >< ><
_ L
OE /
taw -
I~ N\ v
CS NG N
e tAS — twp @ tWR —]
WE N yd
le—— twHZ (6) — gy toHz (6)
toHz (6). le— tow®
DATAouUT —< ) @
[e—— tDW » 1DH
DATAIN DATA VALID
2711 drw 08

TIMING WAVEFORM OF WRITE CYCLE NO. 2 (CS CONTROLLED)("-2.3.%)

twe

ADDRESS ><

X

taw

tcw

—={ tWR

tow

tDH

DATAIN

NOTES: __
. WEor CS must be HIGH during all address transitions.

Nooakwp >

A write occurs during the overlap (twp) of a LOW CSand a LOW WE.
twr is measured from the earlier of TS or WE going HIGHh to the end of write cycle.
During this period, I/O pins are in the output state, input signals must not be applied.
If the CS LOW transition occurs simultaneously with or after the WE LOW transition, the outputs remain in a high-impedance state.

Transition is measured +200mV from steady state with a 5pF load (including scope and jig). This parameter is guaranteed by design, but not tested.

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/0 drivers to turn off data and

DATA VALID

>___

2711 drw 09

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 .
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IDT7M4003/4013 (32K/128K x 32)

CMOS STATIC RAM MODULE MILITARY AND COMMERCIAL TEMPERATURE RANGES

PACKAGE DIMENSIONS

7M4003SxxCHx o170
1.090 - — ———
- .
MAX.__—> 0.190
0.100
|'==—+ TYP.
1.090 -
MAX. 0_015
0.025
—
" H—"1
? TOP VIEW 0.245
Pin 1 0.100 -
v —| [t
90 0000 O0COGOOO
XXX XXX
ecooeo0cooco0oo 0| ——
0000] |
0.610
...........‘_L_
o000 O0OGOOOGOGOOO
o000 O0OGDOGOOGOO OO
BOTTOM VIEW
2711 drw 10
7M4013SxxCHx
PIN1 1355 0.125
a 1.385 0.135
o . 0.100
T | o —f TYP‘
1.355 m g A
1.385 8
—— ¥ 0015
> 0.050
0.100 MAX.
TYP. |q_ > 0.250
0.200 —® € MAX.
2e® MAX.
[ 3
[ J
4
o0 1
PIN{ — 3]

2711 drw 11
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IDT7M4003/4013 (32K/128K x 32)

CMOS STATIC RAM MODULE MILITARY AND COMMERCIAL TEMPERATURE RANGES
7M4013SxxNH
1.355 0.125
PINT - [ 1385 > 0.135 'I |‘
[ 4 0.100
T T TYP
— —
1.355 m g A
1.385 B o
— 0.015
F— A 0025
> 0.050
0.100 MAX.
TYP‘_>‘ I._ > 0.305
0.250 —9 @ MAX
MAX.
S H 1
{ 1 ] o0e
[ 1 ] 0
200 [ 1 X J
[ X 1] [ 1 X ]
00 [ 1X ]
’.‘ o0
4 34
PINT —| ©88 s
2711 drw 12

ORDERING INFORMATION

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

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

Semiconductor components compliant to
MIL-STD-883, Class B

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

~
15 (commercial only)
17 (commercial only)

30 \. Speed in Nanoseconds

1S Standard Power

7M4003 32K x 32 CMOS Static RAM Module
7M4013 128K x 32 CMOS Static RAM Medule

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

2711 drw 13
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64K x 32

Integrated Device Technology, Inc.

CMOS STATIC RAM MODULE

IDT7MP4036

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

.

.

.

DESCRIPTION:

The IDT7MP4036 is a 64K x 32 Static RAM module
constructed on an epoxy laminate (FR-4) substrate using
eight 64K x 4 StaticRAMSs in plastic SOJ packages. Availability
of four chip select lines (one for each group of two RAMs)
provides byte access. Extremely fast speeds canbe achieved
due to the use of 256K StaticRAMSs fabricated in IDT's high-
performance, high-reliability CMOS technology.The
IDT7MP4036is available with access time as fastas 12ns with
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

1
PIN CONFIGURATION(" Memory Module). The ZIP configuration allows 64 pins to be
1 enp placed on a package 3.65 inches long and 0.35 inches wide.
PDo |2 s | pp; PDo-OPEN At only 0.50 inches high, this low-profile package is ideal for
oo |4 s I/O:s PD1 — GND systems with minimum board spacing, while the SIMM con-
/01 6 7 | vos figuration allows use of edge mounted sockets to secure the
Vo2 |8 s | voro module.
/03 |10 1 | von All inputs and outputs of the IDT7MP4036 are TTL-com-
Voc )12 13 | Ao patible and operate from a single 5V supply. Full asynchro-
27 :; 15 | A nous circuitry requires no clocks or refresh for operation and
A: 8 17 | A2 provides equal access and cycle times for ease of use.
104 |20 19 | /012 Two identification pins (PDo and PD1) are provided for
vos |22 :; /013 applications in which different density versions of the module
1/Os 24 25 :;8‘; are used. In this way, the target system can read the respec-
o7 | 2e o7 GN1D tive levels of PDo and PD1 to determine a 64K depth.
WE 28
a0 i B FUNCTIONAL BLOCK DIAGRAM
CSi 32 e o —
_ CS1 CS2 CSs Css 2
CS 34 Z: ﬁg‘ i ! i i —<»PDo-1
N - a7 | oF ADDRESS —sa]
39 | /024 — 64K x 32
40
/016 a1 | vo2s WE = RAM
1017 | 42 —
44 43 | /026 OE —»d l
/018 - 45 | voor
019 o | As %a %a 38 %5
A0 48 s | As
At 50 5t | As 1/00-31 2682 drw 01
Atz 52 53 | Vcc
Ais - fse s | Ac PIN NAMES
Vozo | 57 | /028 /0031 Data Inputs/Outputs
021 5o | o2s
o2z | 6° ot | 100 Ao-15 Addresses
I/O23 :i 63 | VO3 CS14 Chip Selects
GND 2682 dw 02 WE Write Enable
ZIP, SIMM OE Output Enable
. TOP VIEW
NOTE: PDo-1 Depth Identification
1. Pins2and 3 (PDo and PD1) are read by the user to determine the density
of the module. If PDo reads Open and PD1 reads GND, then the module Ve Power
had a 64K depth. GND Ground
NC No Connect
The IDT logo is a d trademark of | d Device Technol Inc. 26821bl 01
COMMERCIAL TEMPERATURE RANGE AUGUST 1993

©1993 Integrated Device Technolegy, Inc.
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IDT7MP4036

64K x 32 CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE

CAPACITANCE (Ta = +25°C, F = 1.0MHz) TRUTH TABLE

Symbol Parameter(") Conditions | Max. | Unit Mode TS | OE | WE Output Power

CIN(D) Input Capacitance V(N) = 0V 15 pF Standby H X X High-Z Standby
(Data) Read L]t H] opataour Active

CIN(A) Input Capacitance V(IN) = OV 70 pF Wit L X L DATA -
(Address & Control) R 3 : L " " . 1;] ;‘ Qc:fve

Cout Output Capacitance | V(ouT) = 0V 15 pF ha o C:;:Z‘bl -

NOTE: 26821bl 02
1. This parameter is guaranteed by design but not tested.

ABSOLUTE MAXIMUM RATINGS™

Symbol Rating Value Unit
RECOMMENDED DC OPERATING vTeam@ | Terminal Voltage with -0510+7.0 v
CONDITIONS Respect to GND
Symbol Parameter Min. | Typ. | Max. | Unit Ta Operating Temperature 0to +70 oC
Vece Supply Voltage 45 | 50 5.5 v ToIAS Temperature Under Bias —10to +85 °C
GND | Supply Voltage 0 0 0 v TSTG Storage Temperature —551t0 +125 °C
VIH® [ 1nput High Voltage 22 | — 6.0 v louT DC Output Current 50 mA
ViL Input Low Voltage | —0.5(V| — 0.8 v NOTES: 268210106
1. Stresses greater than those listed under ABSOLUTE MAXIMUM
NOTES: | . 268216103 RATINGS may cause permanent damage to the device. This is a stress
1. ViL(min) =-1.5V for pulse width less than 10ns. rating only and functional operation of the device at these or any other
2. I/ pins must not exceed Vcc +0.5V. 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 2. 1/O pins must not exceed Vcc +0.5V.
TEMPERATURE AND SUPPLY VOLTAGE
Ambient
Grade Temperature GND Vee
Commercial 0°C to +70°C ov 5.0V +10%
2682 tbl 04

DC ELECTRICAL CHARACTERISTICS
(Vee = 5.0V £10%, TA = 0°C to +70°C)

Symbol Parameter Test Conditions Min. Max. Unit
JiL] Input Leakage Vce = Max.; VIN = GND to Vce — 80 HA
(Address and Control) .
1] Input Leakage (Data) Vce = Max.; VIN = GND to Vcc — 10 A
Jito] Qutput Leakage Vce = Max.; CS = ViH, VouT = GND to Vcc — 10 uA
VoL Output LOW Vee = Min,, loL = 8mA — 0.4 \'}
VOH Output HIGH Vce = Min,, loH = <4mA 2.4 — \%
2682 1l 07
Symbol Parameter Test Conditions Max. Unit
Icc Dynamic Operating = fmax; CS=ViL 1280 mA
Current Vce = Max.; Output Open
IsB Standby Supply C32 VIH, Vee = Max. 320 mA
Current Outputs Open, f = fMAX
IsB1 Full Standby CS=2Vec— 0.2v;f=0 240 mA
Supply Current VIN > Vcec — 0.2V or < 0.2V
26821tbl 08
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IDT7MP4036

64K x 32 CMOS STATIC RAM MODULE 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, 2
2682 thl 09
+5V +5V
% 4800 % 4800
DATA ouT DATA our
255Q —— 30pF* 2550 —— 5pF
2682 drw 03 2682 drw 04

Figure 1. Output Load Figure 2. Output Load
(tor toLz, toHz, tcHz, teLz, twHz, tow)

“incluces scope and jig.
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IDT7MP4036
64K x 32 CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE

AC ELECTRICAL CHARACTERISTICS
(Vee = 5V £10%, TA = 0°C to +70°C)

7MP4036SxxZ, 7MP4036SxxM
=122 =15 =17

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

tRC Read Cycle Time 12 — 15 — 17 — ns
tAA Address Access Time — 12 — 15 — 17 ns
tACS Chip Select Access Time —_ 12 — 15 — 17 ns
tc.Z" | Chip Select to Output in Low-Z 2 — 2 — 2 — ns
tOE Output Enable to Output Valid — 7 — 9 — 10 ns
torzl" | Output Enable to Output in Low-Z 0 — 0 — 0 — ns
tcHz() | Chip Deselect to Output in High-Z — 7 — 8 — 10 ns
tonz(" | Output Disable to Output in High-Z — 7 — 8 — 9 ns
toH Output Hold from Address Change 3 — 3 — 3 — ns
tput!) Chip Select to Power-Up Time 0 — 0 —_ 0 — ns
tepl") Chip Deselect to Power-Down Time — 12 — 15 — 17 ns
Write Cycle

we Write Cycle Time 12 — 15 — 17 — ns
fcw Chip Select to End-of-Write 10 — 12 —_ 14 —_ ns
taw Address Valid to End-of-Write 11 — 13 — 15 — ns
tAS Address Set-up Time 1 — 1 — 1 —_ ns
twp Write Pulse Width 10 — 12 — 14 — ns
tWR Write Recovery Time 0 — 0 —_ 0 — ns
twhz{" | Write Enable to Output in High-Z — 7 — 8 — 9 ns
tow Data to Write Time Overlap 7 — 8 — 10 — ns
tDH Data Hold from Write Time 1 — 1 — 1 — ns
tow(" Output Active from End-of-Write 2 — 2 s 2 — ns

NOTES: 2682 bl 10
1. This parameter is guaranteed by design, but not tested.
2. Preliminary specifications only.
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IDT7MP4036
64K x 32 CMOS STATIC RAM MODULE

COMMERCIAL TEMPERATURE RANGE

AC ELECTRICAL CHARACTERISTICS
(VCC = 5V +10%, TA = 0°C to +70°C)

7MP4036SxxZ, 7MP4036SxxM
-20 -25 -35

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

tRC Read Cycle Time 20 — 25 — 35 — ns
1AA Address Access Time — 20 — 25 — 35 ns
tACS Chip Select Access Time — 20 — 25 — 35 ns
to.2A" | Chip Select to Output in Low-Z 3 — 3 — 3 — ns
1OE Output Enable to Output Valid —_ 10 —_ 12 — 25 ns
torz( | Output Enable to Output in Low-Z 0 — 0 — 0 — ns
tcHz() | Chip Deselect to Output in High-Z — 10 — 15 — 22 ns
toHz!) | Output Disable to Output in High-Z — 10 — 15 — 22 ns
toH Output Hold from Address Change 3 — 3 — 3 — ns
tpyl!) Chip Select to Power-Up Time 0 — 0 — 0 — ns
tppt" Chip Deselect to Power-Down Time — 20 — 25 — a5 ns
Write Cycle

twe Write Cycle Time 20 — 25 — 35 — ns
oW Chip Select to End-of-Write 15 — 20 — 30 — ns
tAW Address Valid to End-of-Write 15 — 20 — 30 — ns
1AS Address Set-up Time 0 s 0 — 0 — ns
twp Write Pulse Width 15 —_ 20 — 30 — ns
tWR Write Recovery Time 0 —_ 0 —_ 0 — ns
twhz'" | Write Enable to Output in High-Z — 12 — 15 — 18 ns
tow Data to Write Time Overlap 12 — 15 — 20 — ns
tDH Data Hold from Write Time 0 — 0 — 0 — ns
tow!) | Output Active from End-of-Write 0 — 0 — 0 — ns

NOTE: 268210l 11

1. This parameter is guaranteed by design, but not tested.
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IDT7MP4036
64K x 32 CMOS STATIC RAM MODULE

COMMERCIAL TEMPERATURE RANGE

TIMING WAVEFORM OF READ CYCLE NO. 1(1)

tRC

ADDRESS X

o N NN S~k

A

toE

5
pest— tol_z“——

ﬁ\<>\

[<+— toH

AN A,

tacs
tcLz ©) —eee ]

DATAouT

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

le— tcHz®

I*— tonz®
S

2682drw 07

- . tRe >
ADDRESS X
- tAA »
- toH > toH—>
DATAout PREVIOUS DATA VALID > DATA VALID
T
2682 drw 08
TIMING WAVEFORM OF READ CYCLE NO. 3(1:3.4)
cs N
tacs > s
le— toLz ®) __, tCHZ( )
DATAoUT >_
2682 drw 09
NOTES:
1. WEis HIGH for Read Cycle.
2. Device is continuously selected. CS = ViL._
3. Address valid prior to or coincident with CS transition LOW.
4. OE=VL :
5. Transition is measured +200mV from steady state. This parameter is guaranteed by design, but not tested.
7.9 6




IDT7MP4036
64K x 32 CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE

TIMING WAVEFORM OF WRITE CYCLE NO. 1 (WE CONTROLED TIMING)(": %3 7)

twe -
ADDRESS X K
OE /ﬁ
taw
cs S A
|+— tAS o twp o ottt tWR—
WE XK s
(8)
t<-——(6 twHz —»\ o e oz ®
- OHZ ~———» tow
paTAcur — @ @
tDH
| tDW —

DATAN ' ' DATA VALID
2682 drw 10
TIMING WAVEFORM OF WRITE CYCLE NO. 2 (@ CONTROLLED TIMING)“’ 2,3,5)
i twe >
ADDRESS >k >(
- tAw ‘ >
csS j //
[e— tAS T tcw = tWR
WE \\ /
|«— tDW L tDH -
DATAIN 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 CSand 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, 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. IfOEis 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 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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IDT7MP4036
COMMERCIAL TEMPERATURE RANGE

64K x 32 CMOS STATIC RAM MODULE

PACKAGE DIMENSIONS

ZIP VERSION
[ 3.640
I‘ 3.660 bt 0.350
MAX.
0.500
MAX.
—{ 0.100
TYP.
PNt °T-§f,°"| e >{e >l |
m—s— ‘ 0.100 0.050 0.125 SIDE VIEW
TYP. TYP. 0.190
FRONT VIEW
BACK VIEW 2682 drw 12
SIMM VERSION
3.840
3.860 0.350
0.260 < 3.580 > MAX.
0.380 3588
0.510 E o I_"
2519 i1 E 0.390
0.530 E D 0.410
— i
|<— 0.250 0.050 -
. TYP. TYP. SIDE VIEW
PIN 1 FRONT VIEW
BACK VIEW
PIN 1
2682 drw 13
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IDT7MP4036
64K x 32 CMOS STATIC RAM MODULE

COMMERCIAL TEMPERATURé RANGE

ORDERING INFORMATION
IDT  XXXXX X X X X
Device Power Speed Package Process/
Type Temperature
Range

I—{ Blank Commercial (0°C to +70°C)

4 FR-4 ZIP (Zi .;‘a In-line vertical Package)
M FR-4 SIMM FSlng e In-line Memory Module)
12
15
;g Speed in Nanoseconds
‘ 25
35
ls Standard Power

{ 7MP4036 64K x 32 Static RAM Module

2682 drw 14
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2M x 8

MODULE

Integrated Device Technology, Inc.

CMOS STATIC RAM

PRELIMINARY
IDT7M4084

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: 110mA (max.)

— CMOS Standby: 450pA (max.)

— Data Retention: 250pA (max.) Vec =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 TTL-compatible

.

.

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 250pA and a standby current of 450pA.

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 TTL-compatible
and operate from a single 5V supply. Fully asynchronous
circuitry requires no clocks aor refresh for operation and pro-
vides equal access and cycle times for ease of use.

FUNCTIONAL BLOCK DIAGRAM

ADDRESS —2l—p|

WE —»
O_E —(]
}é
o 2794 drw 01
The IDT logo is a regi: kof I Device T gy Inc.

PIN CONFIGURATION
Ao 1 ~ 36 [ A20
At ]2 35 |1 A1s
A2[]3 34 I A18
A3[] 4 33 [7] A7
Aals 2 (7 Aro
CS(]s 31 [] OE
Voo O 7 30 [ /07
ro1fs 29 [ 1/Os
Vec [ o 28 [ Vee
GND [ 10 27 ] GND
/102 11 26 [ I/Os
/03 ] 12 25 [ 1/O4
WE[ 15 24 [ A5
As [ 14 23 7] A4
As ] 15 22 ] A13
A7[] 16 21 [ A12
As[] 17 20 [1 A1
Aa] 18 19 1] Ato
2794 drw 02
DIP
TOP VIEW
PIN NAMES
I/Oo-7 Data Inputs/Outputs
A0-20 Addresses
CS Chip Select
WE Write Enable
OE Output Enable
Vce Power
GND Ground

2794 thl 01
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IDT7M4084

2M x 8 CMOS STATIC RAM MODULE

COMMERCIAL TEMPERATURE RANGE

TRUTH TABLE ABSOLUTE MAXIMUM RATINGS!"
Mode | CS | OE | WE Output Power Symbol Rating Commercial Unit
Standby | H X X High-Z Standby VTERM Terminal Voltage -0.51t0+7.0 \
d L | L Dout Activ with Respect
gead L[ n : High-Z Act : 10 GND
igh-. ctive
e? g - Ta Operating Oto +70 °C
Write L X L DIN Active Temperature
279410102 | TpiAg Temperature —10to +85 °C
Under Bias
CAPACITANCE(1) (TA = +25°C, f - 1.0MHZ TSTG Storage _55 to +125 oC
Symbol Parameter Conditions | Typ. | Unit Temperature
CIN Input Capacitance VIN=0V 35 | pF lout DC Output Current 50 mA
CiNe) | Input Capacitance (CS) VIN = 0V 8 | pF| NoOTE: 279416105
: _ 1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT-
Cour Output Capacitance Vour=0v 35 pF INGS may cause permanentdamage to the device. Thisis astressrating

NOTE:

2794 b1 03

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

only and functional operation of the device atthese or any other conditions

above those indicated in the operational sections of this specification is
not implied. Exposure to absolute maximum rating conditions for ex-

tended periods may affect reliability.

RECOMMENDED DC OPERATING CONDITIONS RECOMMENDED OPERATING

Symbol| Parameter Min. | Typ. [ Max. [ unit| TEMPERATURE AND SUPPLY VOLTAGE
Vcec | Supply Voltage 45 5 55 v Ambient
GND | Supply Voltage 0 v Grade Temperature GND Vce
i Input High Voltage 22 _ v Commercial 0°C to +70°C ov 5V £ 10%
ViL Input Low Voltage | -05(} | — 0.8 v aroamios
NOTE: 2794 bl 04
1. ViL=-2.0V for pulse width less than 10ns.
DC ELECTRICAL CHARACTERISTICS
(Vcc = 5V +£10%, TA = 0°C to +70°C)
7M40841LxxN
Symbol Parameter Test Conditions Min. Max. Unit
Jluf Input Leakage Vee = Max., VIN = GND to Vce — 20 HA
[lo| Output Leakage Vce = Max., CS = Vi, —_ 20 uA
Vout = GND to Vce
VoL Output Low Voltage Vce = Min,, loL = 2mA — 04 Vv
VoH Output High Voltage Ve = Min,, [oH = -1mA 24 — \Y
Icc Dynamic Operating Current Vee = Max., CS< Vi f = fmax, — 110 mA
Outputs Open
IsB Standby Supply Current CS2 ViH, Ve = Max., f = fMAX, — 12 mA
(TTL Levels) QOutputs Open
1sB1 Full Standby Supply Current TS=xVee- 0.2V, VIN> Ve - 0.2V — 450 uA
(CMOS Levels) or<0.2Vv -
2794 tbl 07




IDT7M4084
2M x 8 CMOS STATIC RAM MODULE

COMMERCIAL TEMPERATURE RANGE

DATA RETENTION CHARACTERISTICS
(TA=0°C to +70°C)

Max.
Symbol Parameter Test Condition Min. Vee @ 2.0V Unit
VDR Vce for Data Retention o —_ 2.0 — v
IccoR Data Retention Current CS=2Vcec- 0.2V — 250 HA
tcor® | Chip Deselect to Data Retention Time | VINS Vcc- 0.2V or 0 — ns
tR®@ Operation Recovery Time VIN2 0.2V tact! - ns
NOTES:

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

DATA RETENTION WAVEFORM

DATA
[~ RETENTION MODE

45V

/I

VDR 2V
tCDR |« >

2794 tbl 08

4.5V

L A =

VNN

2794 drw 03

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
2794 thi 09
+5V BV
4800 4800 '
DATAout DATAout
2650 = 30pF* 2550 = 5pF*
77 VZa
2794 drw 04 2794 drw 05
Figure 1. Output Load Figure 2. Output Load
(for toLz, tchz, toHz, twHz, tow and tcL2)
7.10 3



IDT7M4084

2M x 8 CMOS STATIC RAM MODULE

COMMERCIAL TEMPERATURE RANGE

AC ELECTRICAL CHARACTERISTICS®
(VGG = 5V + 10%, TA = 0°C 1o +70°C )

7M4084LxxN
-55 =70 -85 -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
tAA 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
tonz!") | Output Disable to OutputinHigh-z | — | 20 | — | 30 | — 33 — 35 | — | 40 | ns
torz™ | Output Enable to Output in Low-Z 5 — 5 — | o — 0 — 1 0o | —|ns
tcrzt) Chip Select to Output in Low-Z 5 —_ 5 —_ 5 —_ 5 — 5 — | ns
toHz() | Chip Deselect to Output in High-Z — |2 | — | 40| — 43 — 45 | — | 50 { ns
toH Output Hold from Address Change 5 — 5 — 5 — 5 — 5 — | ns
tpu(? Chip Select to Power-Up Time 0 —_ 0 — 0 —_ 0 — 0 — | ns
tep(” | Chip Deselectto Power-DownTime | — | 55 | — | 70 | — 85 - 100 | — | 120 | ns
Write Cycle
twe 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
AW 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
tDH Data Hold Time 0 — 0 — 0 — 0 — — | ns
tWR Write Recovery Time 0 — 0 — 0 — 0 — 0 — | ns
twhz(" | Write Enable to Output in High-Z — 20 — 30 — 33 — 35 — 40 | ns
tow(" Output Active from End-of-Write 5 — 0 — 0 —_ 0 —_ 0 — | ns
NOTES: 279411 10
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. 1t

trRC -

ADDRESS >

X

tAA -

% NONNNNNNCR AN

l¢——— {OE ———] toH

1o b AN AN

& N\ k.

o1z - — toz® — L

tacs — la—  tOHZ Gl .

DATAout

- XX

2794 drw 06

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

tRC

ADDRESS ><

taa »|

toH

DATAouT

2 X

2794 drw 07

TIMING WAVEFORM OF READ CYCLE NO. 3(-34

T8 ———
N

tAcs ]

tcLz

]

®)

tCHZ " —

DATAout

NOTES:
. WE s High for Read Cycle. _
. Device is continuously selected, CS = VIL.

OE = VIL.

asep

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

)_

2794drw 08

Transition is measured +200mV from steady state. This parameter is guaranteed by design, but not tested.
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IDT7M4084
2M x 8 CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE

TIMING WAVEFORM OF WRITE CYCLE NO. 1 (WE CONTROLLED TIMING)"-2 37

e twe
ADDRESS >< ><
OE 7
taw -
N K
AN
e— tAS — -t twp e WA=
— N
we N A
l—— tWHZ ©) toHz ©
tonz © tow © |
DATAouT —Q @ “
tDH
[—r- tDW —=

DATAN DATA VALID
2794 drw 09
TIMING WAVEFORM OF WRITE CYCLE NO. 2 (CS CONTROLLED TIMING)":2 39
- twe
ADDRESS >< ><
tAw -
s \T\ yd
le— tAS — o] tow twR
=N
| tt—— DWW — ol 1DH )
DATAN DATA VALID >
2708 drw 10
NOTES:

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

2. A write occurs during the overlap (twe) of a LOW CSand a LOW WE.

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

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

5. Ifthe CSLOW 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. IfOEis LOW during a WE controlled write cycle, the write pulse width must be the greater of twp or twHz + tow to allow the I/O drivers to turn off and data
to be placed on the bus for the required tow. If OE is HIGH during a WE controlled write cycle, this requirement does not apply and the write pulse can
be as short as the specified twe.

7.10 6



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

PACKAGE DIMENSIONS

TBD
(Please Consult Factory)
ORDERING INFORMATION
IDT  XXXX A 999 A A
Device Power Speed Package _ Process/
Type Temperature
Range
|—| Blank  Commercial (0°C to +70°C)
I N SOs mounted on an ceramic DIP
55
gg Speed in Nanoseconds
I 100
120
i L Low Power

| 7M4084 2M x 8 Static RAM Module

2794 drw 11




512K x 8

Integrated Device Technology, Inc.

CMOS STATIC RAM MODULE

IDT7M4048
IDT7MBA4048

FEATURES:

High-density 4-megabit (512K x 8) Static RAM module
Equivalent to the JEDEC standard for future monolithic
512K x 8 Static RAMs

Fast access time: 20ns (max.)

Low power consumption (L version)

— Active: 110mA (max.)

— CMOS Standby: 400pA (max.)

— Data Retention: 250pA (max.) Vcc =2V

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

Single 5V (£10%) power supply

Inputs/outputs directly TTL-compatible

DESCRIPTION:

The IDT7M4048/7MB4048 is a 4-megabit (512K 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 200pA and a standby current of 400pA.

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 5V supply.
Fully asynchronous circuitry requires no clocks or refresh for
operation and provides equal access and cycle times for
ease of use.

PIN CONFIGURATION
"
A1 1 32 Vee
A 2 31 A1s
A1s O s 30 [1 A7
Az 4 20 [1 WE
A7 Os 28 [ A3
As Os 271 As
As O 7 %[0 As
A4 s 25 g A1
Az o 24 OE
A2 [ 10 23 [ Ao
A1 O n 221 CS
Ao O 12 21 {71 yor
Voo O 18 20 I/0s
1101 O] 14 19 VOs
/02 O 15 18 /04
GND E 16 7 VQ; 2675 drw 01
DIP
TOP VIEW

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

FUNCTIONAL BLOCK DIAGRAM

ADDRESS — 2|
=a 512K x 8
WE —»g
OF —»(
h
VO 2675 drw 02
PIN NAMES
1/Oo-7 Data Inputs/Qutputs
Ao-18 Addresses
cs Chip Select
WE Write Enable
OE Output Enable
Vee Power
GND Ground

2675tbi 01

COMMERCIAL TEMPERATURE RANGE

AUGUST 1993

©1993 Integrated Device Technology, Inc.

DSC-7047/4
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IDT7M4048, IDT7TMB4048
512K x 8 CMOS STATIC RAM MODULE

COMMERCIAL TEMPERATURE RANGE

TRUTH TABLE ABSOLUTE MAXIMUM RATINGS!"
Mode CS| OE | WE Output Power Symbol Rating Commercial Unit
Standby | H X X High-Z Standby VTeam | Terminal Voltage -0.510 +7.0 \
- with Respect
Read L L H D'OUT Act!ve 10 GND
Read L H H High-Z Active T Operating 010270 C
Write L X L DIN Active Tempera{ure
26751102 | TBIAS Temperature -10to +85 °C
Under Bias
CAPACITANCE™ (Ta = +25°C, f = 1.0MHz Tstc | Storage 5510 +125 °C
Symbol Parameter Conditions | Typ. | Unit Temperature
CIN Input Capacitance VIN = OV 35 | pF tour DC Output Current 50 mA
Cine) | Input Capacitance (CS) VIN = 0V 8 | pF | NOTE: ) 2675161 05
" 1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT-
Cout | Output Capacitance Vout = 0V 35 | pF INGS may cause permanent damage to the device. Thisis astress rating
NOTE: 26751103 only and functional operation of the device at these or any other conditions

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

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. [ unitf TEMPERATURE AND SUPPLY VOLTAGE
Vcc | Supply Voltage 45 5 5.5 \% Amblent
GND | Supply Voltage 0 0 0 v Grade . Temperature GND Vce
VIH Input High Voltage 22 — 5 v Commercial 0°C to +70°C ov 5V +10%
2675 101 06
\7 Input Low Voltage | -050" | — 0.8 v
NOTE: 2675 10104
1. ViL=-2.0V for pulse width less than 10ns.
DC ELECTRICAL CHARACTERISTICS
Vce = 5V + 10%, TA = 0°C to +70°C)
7M4048LxxN | 7M4048SxxN | 7MB4048SxxP
Symbol Parameter Test Conditions Min. | Max. | Min. | Max. | Min. | Max. | Unit
|ILi] Input Leakage Vce = Max., VIN = GND to Vce —_ 4 — 4 — 8 pA
|lLo| Output Leakage Vee = Max., CS = ViH, — 4 — 4 — 8 | pA
Vout = GND to Vcc
VoL | Output Low Voltage Vee = Min,, loL = 2mA(), - 04 | — 04| — | o4V
loL = 8mA@
VoH | Output High Voltage Vee = Min, loH = —1mA{), 24 — 24 — 2.4 — |V
loH = -4mA(®)
lcc Dynamic Operating Current | Vcc = Max., TS < VIL; f = fMAX, — 110 — 150 — 480 | mA
Outputs Open
IsB Standby Supply Current CS2 ViH, Vee = Max,, f = fuax, —_ 12 —_ 12 _ 250 | mA
(TTL Levels) Outputs Open
IsB1 Full Standby Supply Current| TS=Vcc- 0.2V, VIN2 Ve - 0.2V — 04 — 12 — 170 | mA
(CMQOS Levels) or<0.2
NOTES: 2675 tbl 07

1. For 7M4048LxxN version only.
2. For 7MB4048SxxP version only.
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IDT7M4048, IDT7MB4048
512K x 8 CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE

DATA RETENTION CHARACTERISTICS®
(TA = 0°C to +70°C)

Max.

Symbol Parameter Test Condition Min. Vce @ 2.0V Unit

VDR Vce for Data Retention —_ 2.0 — \

IccoRr Data Retention Current CS=Vce- 0.2V — 250 pA

tcor® | Chip Deselect to Data Retention Time | VIN< Vcc - 0.2V or (] — ns

1R Operation Recovery Time VIN2 0.2V trct) — ns
NOTES: 267516l 08
1. tRc = Read Cycle Time.
2. This parameter is guaranteed by design, but not tested.
3. For 7M4048LxxN version only.
DATA RETENTION WAVEFORM

DATA
[-—— RETENTION MODE
4.5V\\ 4.5V
VDR 22V
tcoR - tR
4 VOR
/////J[VIH N 4 V'H\\\\\\
2675 drw 03

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

2675 bl 09
+5V +5V
480 Q 480 Q
DATAout DATAouT —ir
255Q == 30 pF* 255Q 5pF*
V/a
2675 drw 04 2675 drw 05
Figure 1. Output Load Figure 2. Output Load

(for torz, tchz, tonz, twhz, tow and tcLz)
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IDT7M4048, IDT7MB4048
512K x 8 CMOS STATIC RAM MODULE

COMMERCIAL TEMPERATURE RANGE

AC ELECTRICAL CHARACTERISTICS

(Vce = 5V £ 10%, TA = 0°C to +70°C)

7MB4048SxxP
-208% -25 -30 35
Symbol Parameter Min. | Max.] Min.[Max. | Min. |Max.] Min] Max]Unit
Read Cycle
tRC Read Cycle Time 20 — |25 | — 30 — | 3| — | ns
tAA Address Access Time — 20 — 25 — 30 — | 35| ns
tACs Chip Select Access Time — 20 | — | 25 — 30| —| 35| ns
tOE Qutput Enable to Output Valid — 10 | — |12 — 15| — | 15| ns
toHz!" | Output Disable to Output in High-Z — 8 | — |12 | —| 12] —| 15| ns
touz(" Qutput Enable to Output in Low-Z 0 — 0 —_ 0 — 0| —| ns
tcrz{") | Chip Select to Output in Low-Z 5 — |5 | = 5 | —] 5] —] ns
tcHz(") | Chip Deselect to Output in High-Z — 13| — |14 ] —] 18] —] 20 ns
OH Output Hold from Address Change 3 — 3 — 3 — 31 —] ns
teul") | Chip Select to Power-Up Time 0 —]o |— o —] ol —1{ns
teo") | Chip Deselect to Power-Down Time — |20 | — |25 | — | 30| —| 35] ns
Write Cycle
twe Write Cycle Time 20 — 25 — 30 — 35| — | ns
twp Write Pulse Width 15 — 17 | — 20 —| 25| — 1 ns
tas® | Address Set-up Time 3 — | 3 | — 0 —| o] —| ns
.\ Address Valid to End-of-Write 18 — 20 — 25 — 30| —| ns
tocw Chip Select to End-of-Write 18 — | 20 | — 25 —| 30| —| ns
tDw Data to Write Time Overlap 12 — | 15 | — 17 —| 20| —| ns
toH® | Data Hold Time o | —|o |—= 0| —| o| =] ns
twr(® | Write Recovery Time 0 — | o | — 0 —| o] —| ns
twHz" | Write Enable to Output in High-Z — | 13| — 15 | —] 15] —]| 15] ns
tow(! | Output Active from End-of-Write 2 | —-]12 | — 5 | —| 5] —| ns
NOTES 2675 tol 10
1. This parameter is guaranteed by design, but nottested.
2. tAs=0ns for CS controlled write cycles. tDH, tWR= 3ns for CS controlled write cycles.
3. Preliminary specifications only.
71 4




IDT7M4048,

IDT7MB4048

512K x 8 CMOS STATIC RAM MODULE

COMMERCIAL TEMPERATURE RANGE

AC ELECTRICAL CHARACTERISTICS

(Vce = 5V £ 10%, TA = 0°C to +70°C)
7MB4048SxxP 7M4048SxxN 7M4048LxxN
45 55 550 -700%) -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
tOoE Output Enable to Output Valid — 25 — 30 — 35 —_ 45 — 45 | ns
tonz{" Output Disable to Qutput in High-Z — 20 — 20 — 25 — 30 — 30 | ns
torz") Output Enable to Output in Low-Z 5 — 5 —_ 0 —_— 0 — 0 — | ns
torz" | Chip Select to Output in Low-Z 5 — 5 — 5 —_ 5 — 5 — | ns
tciz{!) | 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" Chip Select to Power-Up Time 0 — 0 — 0 — 0 — 0 — | ns
o | Chip Deselect to Power-Down Time | — | 45 | — [ 85 | — 55 — | 70| — |70 |ns
Write Cycle

twe 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
tDW Data to Write Time Overlap 20 — 20 —_ 30 — 35 — 35 — | ns
toH Data Hold Time 0@ | — | o@ ] — [0 | — 0 | — | o | —|ns
twR Wiite Recovery Time 0@ | — [ o® | — | o® - 0@ — 0 — | ns
twrz{"" | Wiite Enable to Output in High-Z — 15 — | 20 | — 25 — 30| — | 30 |ns
tow(" | Output Active from End-of-Write 5 — 5 — | o — 0 — 0 | — |ns

NOTES: 267516111

1. This parameter is guaranteed by design, but nottested.
2. tAS=0ns for CS controlled write cycles. tDH, tWR= 5ns for CS controlled write cycles.
3. Preliminary specifications only.
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IDT7M4048, IDT7TMB4048
512K x 8 CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE

AC ELECTRICAL CHARACTERISTICS
(VCC = 5V + 10%, TA = 0°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 QOutput Enable to Output Valid — 48 — 50 — 60 ns
tonz!" | Output Disable to Output in High-Z — | 83| — 35 — 40 ns
torz{" Output Enable to Output in Low-Z 0 — 0 — 0 = ns
terz) Chip Select to Output in Low-Z 5 — 5 _— 5 — ns
tokz(" Chip Deselect to Output in High-Z — 43 — 45 — 50 ns
tOH Qutput Hold from Address Change 10 — 10 e 10 —_ ns
tpo(" Chip Select to Power-Up Time 0 — 0 — 0 — ns
oM Chip Deselect to Power-Down Time — | 8| — | 100 — 120 ns
Write Cycle

twe Write Cycle Time 85 — 100 — 120 — ns
twp Write Pulse Width 65 — 75 — 90 — ns
1AS Address Set-up Time 2 — 5 — 5 —_ ns
tAwW Address Valid to End-of-Write 82 — 90 — 100 — ns
tcw Chip Select to End-of-Write 80 —_ 85 — 100 — ns
tbw Data to Write Time Overlap 38 — 40 — 45 — ns
tDH Data Hold Time 0 — 0 — 0 — ns
tWR Wirite Recovery Time 0 — 0 — 0 — ns
twhz!") | Write Enable to Output in High-Z — | 33| — 35 — 40 ns
tow(V Output Active from End-of-Write 0 — 0 — 0 — ns

NOTE: 2675 tl 12

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




IDT7M4048, IDT7MB4048
512K x 8 CMOS STATIC RAM MODULE

COMMERCIAL TEMPERATURE RANGE

TIMING WAVEFORM OF READ CYCLE NO. 1"

X

- trRe
ADDRESS >“<
) tAA

|
% NONNNNANNR

AN

S

|t {OE —

C_Sk< : 5\ torz © |e >

lt—— tOH — ]

X777

V4

tacs

terz ©

DATAout

le——— toHz ©

tonz ©

TIMING WAVEFORM OF READ CYCLE NO. 21249

tRC

D

T

2675 drw 06

ADDRESS ><

- tAA |
- toH - - toH
DATAOUT > > <
2675 drw 07
TIMING WAVEFORM OF READ CYCLE NO. 334
TS\
N
tAcs -l
- tcLz ® tcHZ 5)
DATAoUT >_
2675 drw 08
NOTES:

1. WEis HIGH for Read Cycle.

2. Device is continuously selected, CS = VIL.

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

5,

. Transition is measured +200mV from steady state. 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)("237

twe -
/
ADDRESS >\ ><
O
OE 7
taw
Cs >\ /(
le— tAS twp () WR —»]
WE X\ /) d
L— twHZ (6} - toHz ©
e oz O tow © |
DATAouT _( @ — @
lt—— {DW —~]

DATAN DATA VALID
2675 drw 09
TIMING WAVEFORM OF WRITE CYCLE NO. 2 (CS CONTROLLED TIMING)" 235
twe
ADDRESS >< ><
taw
le— tAS } tow tWR
WE N\ /
tow tDH R ‘
DATAIN DATA VALID >
2675drw 10

NOTES:

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

A write occurs during the overlap (twp) of a LOW CSand aLOW WE.

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

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

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

Transition is measured +200mV from steady state with a 5pF load (including scope and jig). This parameter is guaranteed by design, but not tested.
ItOE is LOW during a WE controlled write cycle, the write pulse width must be the larger of twe or (twHz + tow) to allow the l/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 twe.

NOOAOD S
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IDT7M4048, IDT7MB4048
512K x 8 CMOS STATIC RAM MODULE

COMMERCIAL TEMPERATURE RANGE

PACKAGE DIMENSIONS

7M4048LxXXN 1.690
< 1710 >
0.580 SR =
0.600 fi} :ﬂl IEE B
TOP VIEW
0.385
0.005 MAX. 0.405
0.015 + MAX.

Pin1—/ L"l‘] > |"| 0.125_

0.360

0175
0.035 0015  0.100
0.065 0025  TYP.
BOTTOM VIEW
7MB4048SxxP
1.590
< 7610 >
0600 [RINTANININNIT] INRIATHEIND)
0.620
T T
TOP VIEW
> *II<-| |l ¥
0.120
Pin 1 0035 0015 0100 0175

0.065 0025 TYP.

T T

BOTTOM VIEW

SIDE VIEW

0.590
= |

0.007 --}a—

0.013

2675 drw 11

SIDE VIEW

i l 0.590

0.007 0.620
0.013 "I‘_

2675drw 12




IDT7M4048, IDT7MB4048
512K x 8 CMOS STATIC RAM MODULE

COMMERCIAL TEMPERATURE RANGE

ORDERING INFORMATION™

IDT  XXXX A

Device
Type

999 A A
Speed Package

Process/
Temperature
Range

I—_‘ Blank

Power

|7m4048

|7MB4048

NOTE:

Commercial (0°C to +70°C)

S0s mounted on an FR-4 DIP
SOs mounted on a Sidebrazed DIP

7 Speed in Nanoseconds

</

Low Power
Standard Power

512K x 8 Static RAM Module (ceramic substrate)
512K x 8 Static RAM Module (FR-4 substrate)

2675dw 13

1. Please refer to the “AC ELECTRICAL CHARACTERISTICS” tables for all available power/speed/package combinations

for the 7M4048/7MB4048 modules.

71
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®

512K x 8

P

Integrated Device Technology, Inc.

CMOS STATIC RAM MODULE

IDT7M4048

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 (leadless chip carriers) on a 32-
pin, 600 mil ceramic DIP substrate

Single 5V (+10%) power supply
Inputs/outputs directly TTL-compatible

.

.

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 StaticRAMs 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.

Allinputs 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.

FUNCTIONAL BLOCK DIAGRAM

ADDRESS —13-

lonl TI TI

512K x 8
RAM

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

110 2822 drw 01

MILITARY TEMPERATURE RANGE

AUGUST 1993

©1993 Integrated Device Technology, Inc.

DSC-7074/2
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IDT7M4048

512K x 8 CMOS STATIC RAM MODULE MILITARY TEMPERATURE RANGE
PIN CONFIGURATION PIN NAMES
I/O0-7 Data Inputs/Outputs
As O 1 U 321 vee Ao-18 Addresses
As [ 2 313 A5 [ Chip Select
Ata E 3 30 g At7 WE Write Enable
A2 L] 4 29 [ WE =F
a7 Os 28 A1s OE Output Enable
AsO 6 27{1 As Vee Power
As O 7 26 1 Ao GND Ground
A8 25 An 2822101 04
As o 24 OE
A2 10 23 A1 1
A O 11 22[31 T8 ABSOLUTE MAXIMUM RATINGS("
Ao L4 12 21 o7 Symbol Rating Military Unit
100 L4 13 20 g 1/0s VTERM | Terminal Voltage 0510 +7.0 v
o1 0 14 19 J 1/0s with Respect
1102 g 15 18 1 /04 to GND
GND [ 16 17 1os TaA Operating -5510 +125 °C
2822 drw 02 Temperature
ol TsiAs Temperature -65t0 +135 °C
TOP VIEW Under Bias
Ts1G Storage -65to +160 °C
Temperature
TRUTH TABLE lout DC OQutput Current 50 mA
Mode | CS | OE | WE Output Power NOTE: 282216105
- 1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT-
Standby [ H X X High-Z Standby INGS may cause permanent damage to the device. This is astress rating
Read L L H DouTt Active only and functional operation of the device atthese or any other conditions
- - above those indicated in the operational sections of this specification is
Read L H H High-Z Active not implied. Exposure to absolute maximum rating conditions for ex-
Write L X L DIN Active tended periods may affect reliability.
2822thl 01
RECOMMENDED OPERATING
CAPACITANCE™ (Ta = +25°C, { = 1.0MHz TEMPERATURE AND SUPPLY VOLTAGE
Symbol Parameter Conditions | Typ. [ Unit Ambient
N Grade Temperature GND Vce
CIN Input Capacitance VIN=0V 50 | pF —
i J— Military -55°C to +125°C oV 5V 1+ 10%
CiIN(C) | Input Capacitance (CS) VIN = 0V 10 | pF Py
Cout | Output Capacitance Vour=0V | 40 | pF
NOTE: 2822 tb} 02

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

RECOMMENDED DC OPERATING CONDITIONS

Symbol| Parameter Min. Typ. Max. } Unit
Vee Supply Voltage 45 5 55 \
GND | Supply Voltage 0 0 0 v
VIH Input High Voltage 2.2 — 6 \"
ViU Input Low Voltage | 050 | — 0.8 v

NOTE: 2822t 03

1. ViL=-1.5V for pulse width less than 10ns.

712 2



IDT7M4048

512K x 8

CMOS STATIC RAM MODULE

MILITARY TEMPERATURE RANGE

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

2822 drw 03

* Including scope and jig capacitances

Figure 1. Output Load

7M4048SxxCB
Symbol| Parameter Test Conditions Min. Max. | Unit
|ILi] Input Leakage Vce = Max., VIN = GND to Veco — 20 pA
|iLo| Output Leakage Vce = Max., CS = ViH, — 20 HA
’ Vout = GND to Vce

VoL Output Low Voltage Vce = Min,, loL = 8mA — 0.4 Y
VOH Qutput High Voltage Vce = Min,, IoH = -4mA 2.4 — \%
lcc Dynamic Operating Current | Vcc = Max., CS< ViIL; f = fmax, — 300 | mA

Outputs Open
IsB Standby Supply Current CS2 Vi, Ve = Max,, f = fmax, — 160 [ mA
(TTL Levels) Outputs Open
IsB1 Full Standby Supply Current | TS 2 Vcc - 0.2V, VIN= Vee - 0.2V —_ 85 mA
(CMOS Levels) or < 0.2V, Vcc = Max., f = 0, Outputs Open
28221tbl 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 1.8V

Output Load See Figures 1 and 2

28221101 08
+5V +5V
480Q % 480Q
DATA out DATA out
2550 30pF* Z_%F

2822 drw 04

Figure 2. Output Load
(for toLz, tchz, toHz, twhz, tow and tcLz)




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

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

7M40485xxCB
—25(9) -30 -35 —45 55

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

tRC Read Cycle Time 25 — 30 — 35 — 45 — 55 — | ns
tAA Address Access Time — 25 — 30 — 35 — 45 — 55 | ns
tACS Chip Select Access Time — 25 — 30 — 35 — 45 — 55 | ns
tOE Output Enable to Output Valid — 12 e 15 — 15 — 25 — 30 | ns
torz | Output Disable to Outputin High-Z | — | 12 | — | 12 | — 15 — 20 | — | 20 | ns
torzt) | Output Enable to Output in Low-Z 0 — 0 — 0 — 0 — 0 — | ns
terzt" Chip Select to Output in Low-Z 5 —_ 5 — 5 —_ 5 — 5 — | ns
tcHz!" | Chip Deselect to Output in High-Z — | 14| — | 18] — 20 — 20 | — | 20 | ns
tOH Output Hold from Address Change 3 — 3 — 3 — 3 — 3 — | ns
tput! Chip Select to Power-Up Time 0 — 0 — 0 — 0 — 0 — | ns
tep(? Chip Deselect to Power-Down Time | — 25 — 30 — 35 — 45 — 55 | ns
Write Cycle

twe Write Cycle Time 25 — 30 — 35 — 45 — 55 — | ns
twe Write Pulse Width 17 — 20 — 25 — 35 — 45 — | ns
1as® | Address Set-up Time 3 — 3 — | 3 — 5 — | 5 | —|ns
1AW Address Valid to End-of-Write 20 — 25 — 30 — 40 — 50 — | ns
1cW Chip Select to End-of-Write 20 — 25 — 30 — 40 . 50 — | ns
oW Data to Write Time Overlap 15 —_ 17 —_ 20 —_ 20 — 20 — | ns
1o Data Hold Time 0 — 0 — 0 — 0 — 0 — | ns
twr® | Write Recovery Time 0 — 0 — | o — 0 — ] o | —|ns
twrzl") | Write Enable to Output in High-Z — |15 — ] 18] — 15 — 15| — | 20 |ns
tow!) | Output Active from End-of-Write 3 — 3 — | 3 — 3 — 3 — | ns

NOTES: 28221b1 09

1. This parameter is guaranteed by design, but nottested.
2. tAS = Ons for CS controlled write cycles. tDH , tWR = 3ns for CS controlled write cycles.
3. Preliminary specifications only.

7.12 4



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

TIMING WAVEFORM OF READ CYCLE NO. 1

|e tRC »
ADDRESS * *
tAA

|
% NANNNNNNK XSS

|¢—— tOE ——»

AN A‘// A7

tACS torz® R
tez® tcHz ® !

DATAOUT ( ><><>"'

2822 drw 05

TIMING WAVEFORM OF READ CYCLE NO. 2(1:2.9

tRC

aooress X X

tAA »
toH tOH

DATAoUT > >< 2822 drw 06

TIMING WAVEFORM OF READ CYCLE NO. 3349

TS

tacs >

torz® tonz®
DATA ouT
2822 drw 07

NOTES:

1. WE s HIGH for Read Cycle.

2. Device is continuously selected, CS = ViL.

3. Address valid prior to or coincident with TS transition low.

4. OE = ViL.

5. Transition is measured £200mV from steady state. This parameter is guranateed by design, but not tested.

712 5



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

TIMING WAVEFORM OF WRITE CYCLE NO. 1 (WE CONTROLLED TIMING)"%37

twe
aopress XK > 4
OE /Z
taw
cs R A
e—tAS twp twWR—
WE 5\ j!
le—— twHz &)y : tonz®
torz® tow®
DATA —<£ ) )
ATAouT o
tow

DATAIN DATA VALID 2522608

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

twc

aooress XK X

taw

oS j Y/
le—tAS —»! tow tWR

LN /

V— tDW —sle— tDH —f
DATAIN DATAVALD
l\ 2822 drw 09
NOTES:
1. WE or CS must be HIGH during all address transitions. .
2. Awrite occurs during the overlap (twp) of a LOW CSand a LOW WE. ‘
3. twris 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. Ifthe CS low transition occurs simultaneously with or after the WE low transition, the outputs remain in a high-impedance state.
6. Transition is measured +200mV from steady state 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 + tw) 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 twe.
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IDT7M4048
512K x 8 CMOS STATIC RAM MODULE

MILITARY TEMPERATURE RANGE

PACKAGE DIMENSIONS
1.680
! 7720 I
on [1m]] 18] [3u1]
0.580
0.600 M
! |
PIN 1 / TOP VIEW
0.260 0.285
0.330 ‘l I— 0.360
0.005

- 0.125
0.175
0.035 0.015 0.100
0.06 0.025 TYP.
SIDE VIEW
SR FFPRETFNEETESEER Y
BOTTOM VIEW
ORDERING INFORMATION
IDT  XXXX A 999 A A
Device Power Speed Package Process/
Type Temperature
Range
L
|
{1C
25
30
35
| 45
55
|
| S
]I 7M4048

|. » | 0.580
0.620
0.007
0.013
END VIEW
2822 drw 10

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

Sidebrazed DIP (Dual In-line Package)

Speed in Nanoseconds

Standard Power

512K x 8 CMOS Static RAM Module

2822 drw 11
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Integrated Device Technology, Inc.

® IDT79R4000 FLEXI-CACHE™ P'?S#%EQO%
i P DEVELOPMENT TOOL IDT7MPE068
4

FEATURES

Hardware Development Tool forimplementing 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 ngise 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

change certain characteristics (cache size, number of words
perline, and splitvs. 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 1MB 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

FUNCTIONAL BLOCK DIAGRAM(™

P1-Ps 17
A7 A 4rcTeo7
(O] S ———
TCS ———————
DCS
P8, P9
Bt A1.17 A1-17
—» GE 64K x 36 OE 64K x 8
R or —_—= or
Cs 256K x 36 n7 ™1 CS  o2seKkxs
Ao ——{ Ao DATA P—7|:}—-- Ao TAG
WE = WE ’———- WE
8
36
1/Qo-35 To-7
2841 drw 01

NOTE:

1. The Data and Tag sizes shown on the block diagram are only for the case when the jumpers are in the default positions for the respective modules. These
sizes will change according to the jumper connections (see Jumper Connections on page 2).

The IDT logo is a registered trademark and FLEX-CACHE is a of

Device Techn

gy Inc.

COMMERCIAL TEMPERATURE RANGE

AUGUST 1993

@1993 Integrated Device Technology, Inc.

DSC-7093/2
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IDT7MP6048, 7TMP6068 (DEVELOPMENT KIT)

IDT79R4000 SECONDARY CACHE MODULES COMMERCIAL TEMPERATURE RANGE

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("

Memory Words per Cache
Size line Operation
4MB (7MP6068 default) 4 (default) unified cache (default)
2MB 8 split cache
1MB (7MP6048 default) 16
512KB 32
256KB
128KB
NOTE: ‘ 2841 tb101

1. Please refer tothe 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:

O Guu@® Fe=® O [m] (o] [ a (@] [Hel® O
P3 o Pe6 P3 Z P6 P3 j P6
| (o] L O a o [ d a o [(Hei® O
P2 i P5 o P2 3 P5 o P2 3 P5 o
[m] F® O [m] He® O [w] O Guu@
P1 j P4 o P1 i P4 o P1 3 P4 o
1 MEG UNIFIED 1 MEG SPLIT 512K UNIFIED 512K SPLIT
(7MP6048 DEFAULT)
a (@] [Nl O o] o s O =] o [
P3 ] P3 P6 P3 3 P6
m] © = O ] O O G ] o o0 o 128K SPLIT
P2 3 PS5 o P2 3 P5 o P2 g PS5 1 NOT SUPPORTED
a a o [ ] jm] (o] m] jm] o BY R4000
P13 7P43 P13 P4$ P1g P43
256K UNIFIED 256K SPLIT 128K UNIFIED
Cache line size is controlled by Jumpers P7-P9 as follows:
[ [ ) [r ) | E
P9 o Pg o P9 © Pg
[ [ [m} 3 [m} E
P8 o P8 o P8 P8
(Rl [m] a m]
P7 o P7 t P7 3 P7 g
4 WORDS/LINE 8 WORDS/LINE 16 WORDS/LINE 32 WORDS/LINE
(DEFAULT)

2841 drw 02
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IDT7MP6048, 7MP6068 (DEVELOPMENT KIT)
IDT79R4000 SECONDARY CACHE MODULES

PIN CONFIGURATION™

NOTE:

vee o 1 | GND
/O1 4 2 1/Qo
/O3 6 > /102
ol | o | vos
GND |10
/08 12 1:13 107
/010 |14 s VOs
o1z |16 s /011
/014 |18 19 g?\;;
/015 |20 o1
1017 |22 23 /018
/019 |04 e /018
/021 {28 -t II; 820
GND |28 %0 22
Vozs |39 > Vgc
025 |32 s :5052
/027 |34
g lx sl
/O30 |38
1032 |40 39 /031
VO34 |42 41| 1/Os3
Ao |46 47
Az a8 49 21
e |50 51 | s
As 52
Vec |54 2:53 GND
OF |e6 5 gcs
As 58 s 7
Ao g0 o1 29
GND |g2 s A“
A3 |4 e A12
A5 |es o A‘;
A7 |g8 pes ,ré_s
T

N K 71| GND
T 72 7| o
T 74 75
Ts 76 7 Ta
T7 78 Ts
GND |go 79| vee

SIMM
TOP VIEW

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 Vce
Commercial 0°C to +70°C ov 5V £ 10%

2841 tbl 02

PIN NAMES

1/00-35 Data Inputs/Outputs

To-7 Tag Inputs/Outputs

Ao-17 Address Inputs

DCS Data Chip Select

TCS Tag Chip Select

WE Wiite Enable

OE Qutput Enable

Vce Power Supply

GND Ground

2841 tb1 03
CAPACITANCE

Symbol Parameter(" Conditions |Max. [ Unit

CIND) | Input Capacitance (Data){ VIN =0V 10 pF

CIN(A) Input C_ziacitime_ VIN = 0V 10 pF

(A1-15, OE, TCS, DCS)
Cin) | Input Capacitance VIN = 0V 100 | pF
(Ao, WE)

Cout Output Capacitance Vout =0V 10 | pF
NOTE: 2841 tbl 04
1. This parameter is guaranteed by design, but not tested.
RECOMMENDED DC OPERATING
CONDITIONS

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

Vce Supply Voltage 4.5 5.5 \

GND | Supply Voltage 0 \'

VIH Input High Voltage 2.2 — 6 v

ViL Input Low Voltage -0.5( —_ 0.8 \
NOTE: 2841 tbl 05
1. ViL=-1.5V for pulse width less than 10ns.

ABSOLUTE MAXIMUM RATINGS
Symbol Rating Value Unit
VTERM Terminal Voltage with Respect |-0.5t0 +7.0 \Y
to GND
TA Operating Temperature 0to +70 °C
TBIAS Temperature Under Bias -10to +85 °C
TsTG Storage Temperature -55t0+125 | °C
lout DC Output Current 50 mA
NOTE: 2841 tbl 06

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

7.13




IDT7MP6048, 7MP6068 (DEVELOPMENT KIT)
IDT79R4000 SECONDARY CACHE MODULES

COMMERCIAL TEMPERATURE RANGE

DC ELECTRICAL CHARACTERISTICS
(Vcc = 5V £ 10%, TA = 0°C to +70°C)

Symbol Parameter Test Conditions Min. | Max.| Unit
JiLn| Input Leakage (except Ao, WE) Vee = Max., VIN = GND to Vce — 10 pA
jlLiz) Input Leakage (Ao, WE) Ve = Max., VIN = GND to Vo — | 110 | pA
lLo| Output Leakage Vce = Max., €S = ViH, VouT = GND to Vcc — 10 | pA
Icc Operating Current TS = ViL; Vce = Max., Outputs Open — | 2200 | mA
VOH Output High Voltage Vce = Min,, 10H = -4mA 2.4 — \
VoL Output Low Voltage Vce = Min,, loL = 8mA — 0.4 Vv

2841 1bl 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 +5V
4800 480Q
DATA out DATAouUT
255Q 30pF* 2550 5PF.
2841 drw 04 2841 drw 05
Figure 1. Output Load Figure 2. Output Load
(for toLz and toHz)
* Including scope and jig.
8
7
6
5
4
DATAouT () 3
= =
— Zo = 50Q — 50Q R
1
1.5V & IR IS N N TR U N B
- N N N Y B A

Figure 3. Alternate Output Load

20 40 60 80 100 120 140 160 180 200

CAPACITANCE (pF)
2841 drw 07
Figure 4. Alternate Lumped Capacitive Load,
Typical Derating




IDT7MP6048, 7TMP6068 (DEVELOPMENT KIT)
IDT79R4000 SECONDARY CACHE MODULES

AC ELECTRICAL CHARACTERISTICS
(VCe = 5V + 10%, TA = 0°C to +70°C)

7MP6048/6068SxxM
-12 -15 -17 -20 —25 -30
Symbol Parameter MIrL[ Max. Min.lMax. Min.lMax. Min.l Max. | Min. | Max.| Min. | Max] Unit
READ CYCLE
tAA Address Access Time —_ 12 —_ 15 | — 17 — 20 — 25 — 30| ns
tAOA Ao Access Time — 10 — 12 | — 14 — 16 — | 21 ] — 26| ns
tOE Output Enable to Output Valid — | 12 | — 15 | — 17| —] 20| — | 25| — 30| ns
tonz(" Output Disable to OutputinHigh-Z| — | 10 | — | 12| — |13 | — ]| 15| — | 17| — | 20| ns
torz(" Output EnabletoOutputinlow-Z2| 2 | — [ 2 | — | 2 | — ] 2| =] 2 | =] 2 | —| ns
WRITE CYCLE
tAwW Address Valid to End of Write 12 | — 15| — | 17 — 20 — | 25| —| 30 — | ns
tAOwW Ao Valid to End of Write 10| — |12 —}14 | — 16| — | 21 — | 26 — | ns
twp Wirite Pulse Width 7 — | 10] —]12 | — 15| — 120 | — | 25 — | ns
tow Data Valid to End of Write — | 10| — 12 | — 15 — | 20| — ] 25 — | ns
1DH Data Hold Time 0 — 0 — 10 — 0 — [ — 10 — 1| ns
NOTE: 283315108
1. This parameter is guaranteed by design but not tested.
TIMING WAVEFORM OF READ CYCLE("
ADDR X ADDR VALID )’C
tAA
B\
N\
tOE (1)
toHZ
toHz H ,
DATAouT K >< DATA VALID >_
2841 drw 08
NOTE:
1. This parameter is guaranteed by design, but not tested.
TIMING WAVEFORM OF WRITE CYCLE
ADDR ADDR VALID
- taw
| twp
WE \1\ //
tow - ! 1DH
DATAIN DATA VALID >—

2841 drw 09
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IDT7TMP6048, 7MP6068 (DEVELOPMENT KIT)
IDT79R4000 SECONDARY CACHE MODULES

COMMERCIAL TEMPERATURE RANGE

PACKAGE DIMENSIONS

EXPLODED VIEW OF
JUMPER AREA

P3=g° pgm=o° P9
P2 ese  PpP5e=so P8 =3
P1 =2 P4 =2° P7 =
4.640 \ 0.350
4.660 \ MAX.
4.374
4394  \
] =
0.940 o]
0.960 AR SRR Y
gL ee0Es, 0.390
0.410
0.045
—» I“%ﬁgo FEHEL_ —’”‘_ 0.055
0240 PIN1 . 0.050 SIDE VIEW
0.260 FRONT VIEW TYP.
8I:| OODOgl:I ﬂ o ﬂ E ﬂ

opnoonooon
o [o] o

O oooon on
(<] o o

BACK VIEW

ORDERING INFORMATION

IDT XXXX X XXX X X
Device Power Speed  Package Process/
Type Temperature
Range
(——| Blank
{ M
12
15
17
20
25
30
|
| S

PIN 1 2841 drw 10

Commercial (0°C to +70°C)

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

Speed in Nanoseconds

Standard Power

7MP6048 1MB IDT79R4000 Secondary Cache Module
7MP6068 4MB IDT79R4000 Secondary Cache Module

2841 drw 11
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Integrated Device Technology, Inc.

128K/256K BYTE CMOS
SECONDARY CACHE MODULE
FOR THE INTEL™ i486™

IDT7MP6085
IDT7MP6087

FEATURES:

» 128K/256K byte pin-compatible secondary cache
modules

Usesthe IDT71589 32K x 9 CacheRAM™ 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 GND pins and decoupling capacitors for maximum
noise immunity

inputs/outputs directly TTL-compatible

DESCRIPTION:

The IDT7MP86085/7MP6087 are pin-compatible second-
ary cache modules. The IDT7MP&085 is a 128KB cache, and
the IDT7MP6087 is a 256KB cache. The IDT7MP6087 uses
eightIDT71589 32K x 9 CacheRAMSsinplastic SOJs, mounted
on two sides of a multilayer epoxy laminate (FR-4) substrate

with gold-plated leads, while the IDT7MP6085 uses four
IDT71589s on one side of the same substrate. Extremely high
speeds are achieved using IDT’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 IDT7MP6085/7MP6087 contain a full set of write data
and addressregisters. 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 consultthe IDT71589 datasheet.

The SIMM package allows 80 leads to be placed on a
package4 65incheslongby 0.56inchestall. The IDT7MP6085
is 0.21 inches thick and the IDT7MP6087 is 0.35 inches thick.
Allinputs and outputs of the IDT7MP6085/7MP6087 are TTL-
compatible and operate from a single 5V power supply.

FUNCTIONAL BLOCK DIAGRAM

|DT7M P5085 1 28KB
WlEo WEt W_IiI2 WIZB
ADS IDT71589 IDT71589 IDT71589 IDT71589
CLK CacheRAM CacheRAM CacheRAM CacheRAM
T 4 ' R
OB OFE1
9 e
1/00-8 /0917 1/O18-26  1/027-35

IDT71589
CacheRAM

IDT71589
CacheRAM

IDT71589
CacheRAM

IDT71589
CacheRAM

2834 drw 01

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

All others are trad. ks of their resp p

COMMERCIAL TEMPERATURE RANGE

AUGUST 1993

©1993 Integrated Device Technology, Inc.
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IDT7MP6085/ IDT7MP6087 (128K/ 256K BYTE)
CMOS SECONDARY CACHE MODULE FOR THE INTEL {486

COMMERCIAL TEMPERATURE RANGE

PIN CONFIGURATION ABSOLUTE MAXIMUM RATINGS()
anp |2 1] GND Symbol Rating Value Unit
1100 |4 3| Vec VTERM | Terminal Voltage with Respect | ~0.5t0 +7.0 |.V
5] 1/O1 to GND
Vo2 | 6 7| voa °
1104 |8 o| o5 TA Operating Temperature Oto +70 °C
1106 | 10 -
108 |12 11] 1107 Teias | Temperature Under Bias ~10to +85 | °C
GND | 14 :g WmE? Ts1G | Storage Temperature =55t0+125 | °C
1109 | 16 17| 1010 louTt DC Output Current 50 mA
1/011] 18
/013 | 20 19( /012 NOTE: 2834 1bl 02
101s | 22 . 21| /014 1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT-
1017 | 24 23| 11016 INGS may cause permanent damage to the device. This is a stress rating
7 25 GND only and functional operation of the device atthese or any other conditions
CSo |26 - - f . . e e
o5 |28 27| CS2 above those indicated in the operational sections o this specification is not
Ao |30 29| OB implied. Exposure to absolute maximum rating conditions for extended
A2 a 31( A1 periods may affect reliability.
33| A3
A4 34
35| As
As |36
A0S | 38 37| A7
vee |40 39| GND RECOMMENDED OPERATING
oD |42 41] vee TEMPERATURE AND SUPPLY VOLTAGE
As |44 :g %K Grade Ambient Temperature GND Vcec
Ao 1 47| Ann Commercial 0°C 10 +70°C oV | 50v£5%
A2 49| A1z 2834 b1 03
A1z |50
A 51| Vce
CSy |52 =
53| CSa
OE: |54 55| OEs
GND | 56
019 | 58 o RECOMMENDED DC
:;82‘ gg 61| 11022 OPERATING CONDITIONS
23
/025 | 64 gg :;82: Symbol Parameter Min. | Typ. | Max. | Unit
% gg 67| GND Veo Supply Voltage 475 | 50| 525 | V
11028 | 70 g? :;8:; GND Supply Voltage 0 0 | 0.0 v
/030 72 73| 11031 VIH Input High Voltage 2.2 — 6.0 \i
/032 ( 74 75| 11033 ViL Input Low Voltage [-0.50] — | o8 | Vv
/034 ( 76
vee | 78 77{ 035 NOTE: 2834 tbl 04
GND | 80 79| GND 1. VIL = 3.0V for pulse width less than 5ns.
2834 drw 02
SIMM
TOP VIEW
CAPACITANCE®™
(TA=4+25°C, {=1.0 MHz)
7MP6085/7
Symbol Parameter(" Condition | Max. |Unit
CiN Input Capacitance VIN =0V 20 pF
PIN NAMES (CS, O, WE)
A0-A14 Address Inputs CIN Input Capacitance VIN=0V 42/70 pF
1/00-1/O3s Data Inpuv/Output (Address, CLK, ADS)
T3 Word Chip Select/Count Enable Cio I/O Capacitance Vout=0V| 13/20 pF
= . S| ed.
Obs Word OUtpUt Enables IS parameter IS guaranteed Dy design dut not tes’
ADS Address Status
CLK System Clock
GND Ground
Vce Power

2834 tol 01




IDT7MP6085/ IDT7MP6087 (128K/ 256K BYTE)

CMOS SECONDARY CACHE MODULE FOR THE INTEL 1486 COMMERCIAL TEMPERATURE RANGE
TRUTH TABLE™
CLK Previous ADS | ADS Address WE TS OE Vo Function
T H L Valid Input X X — — Preset Address Counter
T X H — — — — — Ignore External Address Pins
T L X — — — — — Ignore External Address Pins
T X H — — L — — Sequence Address Counter
T L X — — L — — Sequence Address Counter
T X H — — H — — Suspend Address Sequencing
T L X — — H — — Suspend Address Sequencing
— — — — — — H High-Z Outputs Disabled
— — — — H — L DATAouT | Read
T X H — L L H DATAIN Wirite
T L X — L L H DATAIN Write
— — — — L L L —_ Not Allowed
NOTE: 283416106
1. H=HIGH,L=LOW, X = Don't Care, =" = Unrelated, High-Z = High-impedance.
DC ELECTRICAL CHARACTERISTICS(
(Vee = 5.0V £ 5%, TA = 0°C to 70°C) ,
7MP6085/7
Symbol Parameter Test Condition Min. Max. Unit
L] Input Leakage Current Vce = 5.5V, VIN = 0V to Ve — 40/80 pA
(Address, CLK, ADS)
JIui] Input Leakage Current Vee = 5.5V, VIN = 0V to Vcc — 20 pA
(€5.08
L] Input Leakage Current Vece = 5.5V, VIN = 0V to Vce - 10/20 HA
{Data, WE)
JiLo| Output Leakage Current CS = Vin, Vour = 0V to Vcc, Vee = Max. — 10/20 pA
Vou QOutput Low Voltage loL = 8mA, Vce = Min. — 0.4 \
VoH Output High Voltage IoH = —-4mA, Vce = Min. 24 —_ \'
NOTE: © 2834dw o7
1. Specifications apply to both the IDT7MP6085 and IDT7MP6087 unless otherwise noted.
DC ELECTRICAL CHARACTERISTICS
(Vee = 5.0V £ 5%, TA = 0°C to 70°C)
Symbol Parameter Test Condition IDT7MP6085 |IDT7MP6087 | Unit
Icc1 | Operating Power CS=<viL 520 1040 mA
Supply Current Outputs Open
Vce = Max,, f = 0l
Icc2 | Dynamic Operating CSsViL 960 1920 mA
Current Outputs Open
Vce = Max., f = fuax(h

NOTE: 2834 tbl 08 ‘
1. Atf = fmax, address and data inputs are cycling at the maximum frequency of read cycles of 1/trc. f =0 means no input lines change.




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

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 & 2

DATA out

2834 tb! 09

480Q

255Q 50F*

DATA ouT

+5V

255Q

480Q

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 (vVce = 5.0V + 5%, TA = 0° to +70°C)
7MP6085/6087SxxM
40 MHz 33 MHz
Symbol Parameter Min.| Max.| Min.|Max. [Unit
tcye 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, TS) 4 — 4 | — ns
ts2 Set-up Time (Address, Input Data) 5 — 5 — ns
tH1 Hold Time (CS! 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
tbe Data Valid After Clock 4 —_ 4 — ns
1OE Qutput Enable to Output Valid —_ 8 — 9 ns
oLz Output Enable to Output in Low-Z{'?) 2 — 2 | — |ns
toHz Output Disable to Output in High-2(1? — 8 — | o ns
NOTES: 283461 10
1. Transition is measured +200mV from low or high-impedance voltage with load {Figure 2).
2. This parameter is guaranteed, but not tested.
7.14 4



IDT7MP6085/ IDT7MP6087 (128K/ 256K BYTE)
CMOS SECONDARY CACHE MODULE FOR THE INTEL i486 COMMERCIAL TEMPERATURE RANGE

TIMING WAVEFORM OF BURST READ CYCLE

1CYC —»
tCH | t
CLK CL »|—— —\ /——\—— \
tS—|tH
ADS [ NOTE 1 N\

| 1S te—

—=| tH

ADDRESS >L ){
| 1S |-

WE o N | XY |

tCD —-

ﬁi \#—tOE — ,{
—»| 1OLZ —=| tDC tOHZ ==
XA AN & XKKRX & XXXXX 5 XKD

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. IfCSis taken inactive during a burst read cycle, the burst counter will discontinue counting untll 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 tH.

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 At.

TIMING WAVEFORM OF WRITE CYCLE

1CYC —»
tCH »

CLK tCL » _\—

1S te—
—I1H
ADDRESS >E

—| 1S |-

- tH
WE
ss®@
OE —_ml—>
—J oLz ‘
DATAoUT — >! HIGH-Z I[(‘_

2834 drw 06

NOTES:
1. Q_E_ Must be taken inactive at least as long as tonz + ts before the second rising clock edge of write cycle.
2. CStiming is the same as any synchronous signal when used to block writes or to stop the burst count sequence.




IDT7MP6085/ IDT7MP6087 (128K/ 256K BYTE)
CMOS SECONDARY CACHE MODULE FOR THE INTEL i486 COMMERCIAL TEMPERATURE RANGE

TIMING WAVEFORM OF BURST WRITE CYCLE

tCYC —

ol U

- 1S |-

— tH
ADDRESS )E-

WE

DATAN {vaLo A(z)(l Cvauns ) vauo c

torz® HIGH-Z B
—

DATAout

—
CS“

i

2834 drw 07

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

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

. IfTSistaken inactive during a burst write cycle the burst counter will discontinue counting until the TS inputagain goes active. The timing of the CSinput
for this control of the burst counter must satisfy setup and hold parameters ts and tH. CStiming is the same as any synchronous signal when used to block
writes or to stop the burst count sequence.

H W

7.14 6



IDT7MP6085/ IDT7TMP6087 (128K/ 256K BYTE)
CMOS SECONDARY CACHE MODULE FOR THE INTEL i486 COMMERCIAL TEMPERATURE RANGE

PACKAGE DIMENSIONS
IDT7MP6085

0.210
MAX.

s

0.550 0.390
0.570 0.410
0.250 —»i & 050 0.045
0.240 > l‘—TYP TYP 0.055 —.”‘—
0260 pin 1 FRONT VIEW SIDE VIEW
O o)
BACK VIEW f
PIN 1
2834 drw 08
IDT7MP6087
0.350
MAX. ‘
0.550 —
0.570 ; %
fe—o0.250 —] |- 0.050 0.045 S
0.240 T > TYP TYP 0.055 —’”‘_ ‘
0260 pyy 1 FRONT VIEW SIDE VIEW
OH 5 gO
BACK VIEW f
PIN 1

2834 drw 09




IDT7MP6085/ IDT7MP6087 (128K/ 256K BYTE)
CMOS SECONDARY CACHE MODULE FOR THE INTEL i486

COMMERCIAL TEMPERATURE RANGE

ORDERING INFORMATION
oT XXXXX A 999 A A
Device Power Speed Package Process/
Type Temperature
Range
I——‘ Blank

| M
| 33
| 40
|'s

Commercial (0°C to +70°C)

Single In-Line Memory Module (SIMM)

} Speed in Megahertz

Standard Power

| 7MP6085  128KB Cache Module

| 7MP6087 256KB Cache Module

2834 drw 10




Integrated Device Technology, Inc.

128K BYTE CMOS
SECONDARY CACHE MODULE
FOR THE INTEL™ i486™

IDT7MP6086

FEATURES:

- 128KB direct mapped secondary cache module

- Uses the IDT71589 32K x 9 CacheRAM™ 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 CacheRAMs in
plastic surface mount packages mounted on a multilayer
epoxy laminate (FR-4) substrate with gold-plated leads. Ex-
tremely high speeds are achieved using IDT’s high perform-
ance, high reliability CMOS technology. This module is de-
signed to facilitate the implementation of the highest perfor-

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 refillsequence 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. Allinputs and outputs of the IDT7MP6086
are TTL-compatible and operate from a single 5V power

supply.

FUNCTIONAL BLOCK DIAGRAM

A4
ADDRESS
. REGISTER . 39K x 36
- | R
. LsB .
BURST
Ao CONTROL
[ ) [ ] [ ]
INPUT
36 DATA 36
1/00—li0 35 v DATA A
7 REGISTER | BUFFERS
WE —I
[o]= BURST &
— TE
cs TIMING
CLK CONTROL
ADS
36 l
7 2y

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

All others are

of their

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

COMMERCIAL TEMPERATURE RANGE

PIN CONFIGURATION™ CAPACITANCE (TA=+25°C, F = 1.0 MH2)
1| GND Symbol Parameter(" Condition Max. | Unit
GND |2 3| vee CiN Input Capacitance | VIN = 0V 13 | pF
/Oo | 4 5| 1101 (Data)
:;82 6 7] 03 CiN Input Capacitance | VIN =0V 42 pF
4|8 9{ /0s
vos | 10 1| vor (Address & Control)
108 | 12 13| WEo Cro Output Capacitance| VouT = 0V 13 pF
WET |14 15| /09 NOTE: 2835 tl 02
VO10 | 16 17| yOut 1. This parameter is guaranteed by design but not tested.
GND |18 19| vO1
VO13 20 21| yO1a
/015 22 23] I/018
vorz 24  o5] A ABSOLUTE MAXIMUM RATINGS("
2; gg gg 224 Symbol Rating Value Unit
As |30 31| As VTERM | Terminal Voltage with Respect | ~0.5t10+7.0 | V
A7 |32 33| A to GND
ADS | 34 35| oLk TA Operating Temperature 0to +70 °C
Vec | 36 Telas | Temperature Under Bias -10to +85 °C
. 37| GND TSTG Storage Temperature -5510+125 | °C
CS (38 39|OE loutr | DC Output Current 50 mA
As 40 41| A1
A1l 42 43| A1z NOTE: ! 2835 tb1 03
A13 44 45 A1a 1. SuessesgreaterthanthoseIlstedunderAB$OLUTE MAXIMUM RATINGS
1/O18 46 471 1O1s may cause permanen_t damags to th.e device. This is a stress rahng pnly
and functional operation of the device at these or any other conditions
Oz | 48 49| vO21 above thoseindicatedin the operational sections ofthis specificationis not
V022 | 50 51| 1023 implied. Exposure to absolute maximum rating conditions for extended
/024 | 52 53| 11025 periods may affect reliability.
/026 | 54 55 GND
WE2 |56 57| WEs
/027 58 59| I/028
voz | 8 61| V00 RECOMMENDED OPERATING
Vo |64 ool voe TEMPERATURE AND SUPPLY VOLTAGE
/035 | 66 67| PDO Grade Ambient Temperature GND Vce
PD1 168  gof PD2 Commercial 0°C 10 +70°C OV |50V£5%
Gvf\fg ;g 71| GND 2835 tbl 04
2835 drw 02
SIMM
NOTES: TOP VIEW RECOMMENDED DC
1. Please consult the factory regarding program identification pins. OPERATING CONDITIONS
Symbol Parameter Min. | Typ. | Max. | Unit
Vce Supply Voltage 475 | 5.0 | 525 \
GND Supply Voltage 0 0 0.0 \i
PIN NAMES ViH Input High Voltage 2.2 — 6.0 \
Ac-At4 Address Inputs ViL Input Low Voltage |05 — | 0.8 v
1/Oo-1/O3s Data Input/Output NOTE: 2635 b1 05
CS Chip Select/Count Enable 1. VIL = =3.0V for pulse width less than 5ns.
WED-3 Byte Write Enables
OE Output Enable
ADS Address Status
CLK System Clock
PDO-2 Program Identification
GND Ground
Vce Power
2835 tbl 01
7.15 2



IDT7MP6086

128K BYTE CMOS SECONDARY CACHE MODULE FOR THE INTEL i486 COMMERCIAL TEMPERATURE RANGE
TRUTH TABLE
CLK Previous ADS | ADS Address WE CS OE 10 Function
T H L Valid Input X X s — Preset Address Counter
T X H — — — — — Ignore External Address Pins
T L X -— — — -~ — Ignore External Address Pins
T X H — — L — — Sequence Address Counter
T L X — — L — — Sequence Address Counter
T X H — — H — — Suspend Address Sequencing
T L X — — H — — Suspend Address Sequencing
— — — — — — H High-Z Outputs Disabled
— — —_ —_ H — L DATAout | Read
T X H — L L H DATAIN Write
T L X — L L H DATAIN Write
— — — — L L L — Not Allowed
NOTE: 283516106
H =HIGH
L =LOW
X =Don't Care
- =Unrelated
Hi-Z = High Impedance
DC ELECTRICAL CHARACTERISTICS (Vcc = 5.0V + 5%,Ta = 0°C TO + 70°C)
Symbol Parameter Test Condition Min. Max. Unit
iui] Input Leakage Current Vce =5.5V, VIN =0V to Vcc
(Address & Contol) e 40 HA
[1[]] Input Leakage Current Vee = 5.5V, VIN = OV to Vce
(Data) — 10 HA
JiLo| Output Leakage Current TS = ViH, VouT = 0V to Vec, Voc = Max. — 10 HA
VoL Output Low Voltage loL = 8mA, Vcc = Min. — 04 Vv
VoH Output High Voltage loH = —4mA, Vcc = Min. 24 — \
DC ELECTRICAL CHARACTERISTICS (vcc = 5.0V £ 5%, Ta = 0°C to +70°C)
Symbol Parameter Test Condition 40MHz 33MHz | Unit
Icct | Operating Power CS=ViL
Supply Current Outputs Open
Vee = Max., f = 0t 520 520 mA
Icc2 | Dynamic Operating CS=VviL
Current Outputs Open
vee = Max., f = fuax(® 960 880 mA
NOTE: 2835 b1 08
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.

7.15 3



IDT7MP6086

128K BYTE CMOS SECONDARY CACHE MODULE FOR THE INTEL i486

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 & 2
2835tbl 09
+5V
480Q
DATAout
2550 50pF*

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

2835 drw 03

Figure 1. Output Load

DATAout

*including scope and jig

+5V

Figure 1. Output Load
(for tonz, tckz, torz and tcL2)

480Q

5pF*

2835 drw 04

7MP6086SxxM
40 MHz 33 MHz
Symbol Parameter Min.| Max.| Min.|Max. |Unit
tcye Clock Cycle Time 25 — 30 | — ns
tCH Clock Pulse HIGH 10 — 11 — ns
tCcL Clock Pulse LOW 10 — 11 — ns
151 Set-up Time (ADS, WE, CS) 4 — 4 | — |ns
ts2 Set-up Time (Address, Input Data) 5 — 5 — ns
“tH1 Hold Time (CS! Input Data) 1 — 1| — |ns
tH2 Hold Time (CST, WE, Address) 2 — 2 — ns
tADSH Hold Time (ADS) 3 — 3 | — ns
1cD Clock to Data Valid —_ 19 — | 24 ns
tDC Data Valid After Clock 4 — 4 — ns
1OE Qutput Enable to Output Valid — 8 — 9 ns
toLz Output Enable to Output in Low-Z{!?) 2 — 2 | — |ns
toHz Output Disable to Output in High-2'?) — 8 — 1 9 ns
NOTES: 2835 tbl 10
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

tCYC ——|

tCH | t
CLK CL
C IS—»TX—

ADS

ADDRESS

DATA

NOTES:

—| s

NOTE 1

t— 1CD ~—=

tOE —»|

N

D4
A

) G
7 G

*E&XE

['IOHZ -

—»{ tDC
AT B XN T XXX T XKD

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

2835 drw 05

2. IfCSis taken inactive during a burst read cycle, the burst counter will discontinue counting untll CS input again goes active. The timing of the TS input

for this control of the burst counter must satisfy setup and hold parameters ts and th.

3. A-Data from input address. B-Data from input address except Ao is now Ao. C-Data from input address except At is now A1. D-Data from input

address except Ao and A1 are now Ao and A1.

TIMING WAVEFORM OF WRITE CYCLE

ADDRESS

WE
55 ®

DATAIN

DATAout

NOTES:

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

tCYC ——

toH > tcL »
TN N S NI e NI
1S —»|tH
s | -
s re—
l —»ﬂf
—1 1S |-—
- tH
hVALID/l

HIGH-Z

OE —_N__)I;_>
toHZ
o)

—:KTOLZ IE—

2. CStiming is the same as any synchronous signal when used to block writes or to stop the burst count sequence.

2835 drw 06
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IDT7MP6086

128K BYTE CMOS SECONDARY CACHE MODULE FOR THE INTEL i486

COMMERCIAL TEMPERATURE RANGE

TIMING WAVEFORM OF BURST WRITE CYCLE

CLK

—(3)

ADS
ADDRESS

WE
C—S 4)
DATAIN
OE

DATAouT

NOTES:
1.

tCYC ——»my
tCH

tCL-’.——\_;

N

—twﬂ:——»

HIGH-Z —=ltoz F:—
 N—

2835 drw 07

OE Must be taken inactive at least as long as tovz + 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 Ea
C-Data to be written to original input address except A1 is now A1, _ _
D-Data to be written to original input address except Ao and A1 are now Ao and A1,

Hw

If ADS goes low during a burst cycle, a new address will be loaded, and another burst cycle will be started. _
1 CSis taken inactive during a burst write cycle the burst counter will discontinue counting until the CS inputagain goes active. The timing of the CSinput

for this control of the burstcounter must satisfy setup and hold parameters ts and tH. CStiming is the same as any synchronous signal when used to block
writes or to stop the burst count sequence.

7.15



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

PACKAGE DIMENSIONS

4.240
4.260 0.250
- 3.974 > MAX
3.907

—
0] G
by d d Ton

0.045
0.055
/ 0.250 TYP.
0.245 0.050
0.255 PIN 1 FRONT VIEW T$S, SIDE VIEW
@] ®)
BACK VIEW
PIN 1 2835 diw 09
ORDERING INFORMATION
DT XXXXX A 999 A A
Device Power Speed Package Process/
Type Temperature
Range
l—— Blank Commercial (0°C to +70°C)
M FR-4 SIMM (Single In-Line Memory Module)

I 33 } Speed in Megahertz

s Standard Power
| 7MP6086  128KB 1486 Cache Module
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g 128KB SECONDARY CACHE
MODULE FOR THE INTEL® i486™

IDT7MB6098A

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 IDT71589 32K x 9 CacheRAM™ with burst counter
and self-timed write IDT71B74 cache-tag RAM and
cache control ASIC

Operates with external i486 speeds of up to 33MHz
Concurrent snooping is supported

485TurboCache write-protect strap feature is not sup-
ported

113 lead FR-4 QIP (Quad in-Line Package)

Single 5V (£5%) power supply

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

Inputs/outputs directly TTL-compatible

For SIMM package version refer to the IDT7MP6104

For 256KB version refer to the IDT7MP6105

DESCRIPTION

The IDT7MB6098A 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
IDT7MB6098A uses four IDT71589 32K x 9 CacheRAMs, two
IDT71B74 8K x 8 cache-tag RAMs and two IDT74FCT162373
Double-Density™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 IDT's high-performance, high-
reliability BICMOS and CMQOS 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 IDT7MP6104 datasheet. For 256KB up-
grade to the IDT7MP6104, refer to the IDT7MP6105.

Muitiple GND pins and on-board decoupling capacitors
provide maximum noise protection. All inputs and outputs of
the IDT7MB6038A are TTL-compatible and operate from a
single 5V power supply.

FUNCTIONAL BLOCK DIAGRAM

[ CPU ADDRESS BUS | CPU CONTROL BUS | ] CPU DATA BUS |
As31] Aza 4 control  CLK ]
IDT74FCT162373 l 3y
Latch /
= 11 A
TAG et e {
IDT71B74 | IDT71B74 PMATCH Cache Controller —
Cache- Cache- | vALID —
Tag Tag ADS[—= 9 Do, DPo
- ADS DATA =
¢ ADDR WE f+—] ok —_ 8/ Dss, DP1
AL4-16 E s IDgﬂlfSQ - }9/ D16-23, DP2 .
& ache — g P
~i5e BAM ,9/ D24-31, DP3
AL4-16 /
75 ~|Po0n
= WE
[WE
II‘VWE
2837 drw 01
The IDT logo is a registered trademark af\d CacheR/_\M and Double-Density are trad: rks of I Device T logy, Inc.

All others are of their resp:

COMMERCIAL TEMPERATURE RANGE
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IDT7MB6098A
128KB CMOS SECONDARY CACHE MODULE FOR THE INTEL® i486™ COMMERCIAL TEMPERATURE RANGE

PIN CONFIGURATION(

GND Ale e A2 RESET CS A4 e @ A5 GND
CLK Blie e B2 MIO CRDY B4 e e B5 CKEN
RESV Clie e C2 FLUSH CBRDY C4 e e C5 BRDYO
BLAST D1ie e D2 EADS Vcc D4 e e D5 SKEN
BOFF El1e e E2 Vcc WP E4 e e E5 START
ADS Fle e F2 WAHR Do F4 e e F5 GND

GND Gle e G2 NC@ Do G4 o e G5 Di
Bb Hie e H2 BE GND H4 e e H5 D3
BE He e 2 BB Ds 14 o e I5 Da
A2 Jlie e J2 GND D7 J4 e e U5 De
Vce Kie e K2 A3 Ds K4 o e K5 GND
As L1e e L2 As Do 4 o e L5 Do
As Mie e M2 A7 Vcc M4 o e M5 Dni
As Nie e N2 As Dz N4 e e N5 D12
Ao Ole e 02 Vcc Dis O4 o e O5 Dis
GND Ple e P2 At Do P4 e e P5 GND
A3t Qle e Q2 A2 D Q4 e e Q5 Dpi
A4 Rie e R2 A GND R4 e e R5 Di7
Als S1e e S2 GND Dis S4 e e S5 Dis
A7 Tie e T2 Aie D21 T4 o e T5 D20
Alg Ule e U2 At D2 U4 e e U5 Vce
Vecc Vie e V2 Ax D2a V4 o e V5 D23
A2 Wie e W2 A2 GND W4 e e W5 Do
Az23 X1e e X2 Vcc D27 X4 o o X5 D26
Azs Yie o Y2 Az D Y4 @ @ Y5 D2s
A7 Zie o 72 Azs Dao Z4 e o 75 D31
A2 AAle e AA2 Az ; Dr2 AA4 e e AA5 Drs
GND BBle e BB2 A PRSN BB3e Vcc BB4 e e BB5 GND
Qlp 2897 drw 02
NOTE: TOP VIEW

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 RECOMMENDED DC
Symbol Rating Value unit] OPERATING CONDITIONS
VTERM | Terminal Voltage with Respect | -0.5t0 +7.0 | V Symbol Parameter Min. | Typ.| Max. | Unit
to GND Vce Supply Voltage 475 | 50| 525 \
TA Operating Temperature Oto +70 °C GND Supply Voltage 0.0 0.0 0.0 v
Telas | Temperature Under Bias ~10to +85 °C ViH Input HIGH Votage 290 _ 6.0 v
TsTG Storage Temperature -55t0 +125 | °C Vi Input LOW Voltage | -0.50| — 0.8 v
lout DC Output Current 50 mA | NOTE: 2897 16102
NOTE: 289710101 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. Thisis astress ratingonlyand  CAPACITANCE™
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 absalute maximum rating conditions for extended periods may R
affect reliabiliy. Symbol Paramgter‘" Condition | Max. | Unit
CIN Input Capacitance ViN=0V 15 pF
(Address, Control)
CIN Input Capacitance VIN =0V 45 F
RECOMMENDED OPERATING Clock) P
TEMPERATURE AND SUPPLY VOLTAGE CouT | Output Capacitance VIN = OV 15 | pF
Grade Ambient Temperature GND Vce (Control) -
- Cio Data I/O Capacitance | VouT =0V 10 pF
Commercial 0°C to +70°C oV | 5.0V+5%

NOTE: 2897161 04
2897 103 4 These parameters are guaranteed by design but not tested.
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PIN DESCRIPTION

Symbol

Parameter

Type

Active

Description

CLK

Clock

Input

N/A

Thisinput s 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.

Address Strobe

Input

LOW

ADS is connected to the ADS# pin of the 486 CPU. It is used by the
IDT7MB6098A to start any read or write cycle. CS must be asserted for
ADS to be recognized.

Memory/IO

Input

N/A

This pin is used by the i486 to indicate whether the current cycle is a
memory or /O cycle. /O cycles are not cacheable by the IDT7MB6098A.

Write/Read

Input

N/A

Write cycles areindicated by a HIGH level on this pin, and read cycles are
indicated by a LOW level.

Memory Start

Output

LOwW

During acacheread miss cycle ora write cycle, the START pin signals that
the main memory system should service the current access.

Burst Ready Out

Output

LOwW

Thisisthe IDT7MB6098A’s means of signaling to the i486 that cache data
is ready to be sampled.

Cache Burst Ready In

Input

LOW

This is the system input to the IDT7MBB098A 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.

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.

Burst Last

Input

LOwW

This i486 output indicates to the IDT7MB6098A cache contro! logic that
the current cycle is the last cycle of a burst access.

Backoff

Input

LOW

This signal is used to stall the IDT7ZMB6098A. The IDT7MB6098A will
also putits data bus into a high-impedance state. The IDT7MB6098A will
only recognize invalidation cycles when BOFF is asserted.

Presence

Output

LOW

This pin is hardwired to ground. It tells the system logic that the
IDT7MB6098A is plugged into the system.

Processor Addresses

Input

N/A

These are the address inputs to the IDT7MB6098A.

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.

Chip Select

Input

LOwW

Chip select can be used for depth expansion. CS must be asserted for
EADS or ADS to be recognized by the IDT7MBG098A.

Processor Data Lines

/o

N/A

These are the data inputs from either the i486 or the system memory. Do-
D7 define the least significant byte while D24-D31 define the most sig-
nificant byte.

Data Parity

/[e]

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.

Cache Enable To CPU

Output

Low

This signal is the cache enable signal generated by the IDT7MB6038A.
The IDT7MB6098A will always assert CKEN during T1 cycles and during
read hitcycles before thelastBRDYO. The IDT7MB6098A will not assert
CKEN during read miss cycles.

SKEN

System Cache Enable

Input

LOW

This signal is generated by the system toindicate 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

LoOwW

This signal causes the IDT7MB6098A to invalidate its entire cache
contents.

WP

Wirite 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.

2897 tbl 05
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FUNCTIONAL DESCRIPTION

Basic Operation

The IDT7MB6098A is a complete secondary cache sub-
system designed to replace the Intel TurboCache485. The
IDT7MBB098A is designed to support zero-wait-state line
reads, i.e. four words ofdatain five clocks. The IDT7MBB098A
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
capabilities.

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 IDT7MB6038A 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 aread cycle
whenboth ADS and CS are sampled LOW with M/IO HIGH and
W/R 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 IDT7MB6098A willwait 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
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 IDT7MB6098A will 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
theline ofdatais not validated. Ifthe line is notwrite 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.

The IDT7MB6098A will consider the data returned as non-
cacheable if CBRDY or CRDY is sampled LOW before, or
concurrently, with SKEN prior to the firstword 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 presentwhen 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
addressislatched atthe end of the linefill, it will remain latched
until the last data word of the line is written to the cache.

If the IDT7MB6098BA 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 IDT7MBB6098A then transfers
a new data word in each subsequent T2 cycle until BLAST is
asserted to the cache. The IDT7MB6098A also forces START
HIGHand BRDYO LOW inthefirst T2cycle. CKENis 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
whenboth ADS and CS are sampled LOW with M/IC HIGH and
W/RHIGH. As soon as the address is valid at the input of the
module, the IDT7MBB098A begins its tag look-up. [f the input
address is contained in the cache, then a write hit has
occurred, and the cache contents are updated when CRDY or
CBRDY s 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 onits 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
EADSandCS. fEADSand 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
areadorwritecycle, the cycle after SKEN s first sampled LOW

7.16 4
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during a line fill, the cycle(s) after sampling SKEN LOW con-
current with (or after) the third word transfer and prior to the
fourth word transfer of a line fill, and the two cycles following
a previous invalidation.

Backoff

A cache backoffisinitiated 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
(Vce = 5.0V £ 5%, TA=0°C to 70°C)

Symbol Parameter Test Condition Min. Max. Unit
(L] Input Leakage Current Vece = Max, VIN = GND to Vce —_ 10 pA
(Address, Data, Control)
|Iu| Input Leakage Current Vee = Max, VIN = GND to Vce — 50 pA
(Clock)
|[e]] Output Leakage Current Vout = 0V to Vcc, Vee = Max. — 10 pA
VoLb | Output LOW Voltage (Data) loL = 8mA, Vce = Min. — 0.4 \
Vorc | Output LOW Voltage (Control) | loL =12mA, Vcc = Min. — 0.5 \
VoHp | Output HIGH Voltage (Data) IoH = —<4mA, Vcc = Min. 2.4 — \
VoHe | Output HIGH Voltage (Control) | lon = —2mA, Vcc = Min. 2.4 — Vv
lcc Operating Power Vee = Max., CS< Vi, — 1350 mA
Supply Current f = fmax, Outputs Open
2897 bl 06
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
28971tbl 07
+5V
+5V
480Q
480Q
DATAouT
DATAouUT
2550 5pF*
255Q 50pF*

2897 drw 03

*including scope and jig

Figure 1. Output Load

2897 drw 04

*including scope and jig

Flgure 2. Output Load
(for tonz, tchz, toLz and tcLz)
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AC ELECTRICAL CHARACTERISTICS
(Vee = 5.0V + 5%, TA = 0° to +70°C)

7MB6098SA33K
Symbol Parameter Min. Max. Unit
t Clock Period 30 — ns
12 Clock HIGH Time 11 — ns
3 Clock LOW Time 11 — ns
ta A2-Aa1, BEo-BEs Set-up Time 13 — ns
ts A2-A31, BEo-BEs Hold Time 10 — ns
6 As-A31 Line Fill Set-up Time 5 — ns
t7 ADS, MO, W/R Set-up Time 13 — ns
t8 ADS, M0, W/R Hold Time 3 — ns
to BLAST, CS Set-up Time 9 — ns
t10 BLAST, CS Hold Time 3 — ns
t11 TRDY, CBRDY Set-up Time 11 — ns
112 CRDY, CBRDY Hold Time 3 — ns
113 SKEN Set-up Time 9 — ns
14 SKEN Hold Time 3 — ns
t15 Do-D31, Dro-DP3 Set-up Time 5 — ns
116 Do-D31, Dpo-Dp3 Hold Time 3 e ns
17 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
to2 RESET, FLUSH Hold Time 3 — ns
to3 RESET, FLUSH Pulse Width 80 — ns
to4 BRDYO Valid — 16 ns
125 CKEN Valid — 15 ns
126 START Valid — 16 ns
to7 Do-D31, Dro-Dp3 Valid (Read Hit) — 24 ns
28 WP Set-up Time 9 —_ ns
t29 WP Hold Time 3 —_ ns
t30 BOFF Set-up Time 9 — ns
t31 BOFF Hold Time 3 — ns
2897 tbl 08
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TIMING WAVEFORM OF A READ HIT CYCLE (READ LINE)"

jt—— t1 — =12 -] t—t3]
o L | | I | L L
ﬁ ﬁ:—t7—"-t8—/’
& 270N | 7777777077077 77070 777777 0777 7777777777,
WO A N LA LT S T X S A o
Wi 27 NS AL LTI ST K A A S AV 7
BLAST // wlf_tg_’ L_J'
Az-Aat “ADVATFSZ VLRSS S LSS A S
o5 0
BRDYO <—t24-* ‘-mj/
Do-Dor AN 8 W0 i WA R LA 7D R )

NOTE:

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

TIMING WAVEFORM OF A RESET OPERATION

CLK I | | l | | | I |

RESET

t21

2897 drw 05

te2

Y

/| t23 Agj\\
at—t.
START /WV 4
l— {24 ]
BRDYO /WV 4

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

ew [ L L L L L L

ADS

—
W W A A AN AR
2/

G A/ A A AN Al
NG/ NP A YA AN AN YA

CBRDY 11{ m m % -
W

[t5:

113

SKEN /

START <——t26—q\ ‘ ]
/ 7

to5
CKEN \
115 |tmjan] t16

NOTE: 97 drw 07
1. RESET s held LOW, FLUSH is held HIGH, BOFF is held HIGH.

Do - D31
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TIMING WAVEFORM OF A CACHEABLE BURST READ MISS CYCLE (WRITE LINE)"
(WRITE PROTECTED)

CLK

AD

w

NN

WP

A2 - A31

SKEN

EADS

START

BRDYO

CKEN

Do - D31

NOTE:

I I S O I O

t7

I

ts8

/

~

WA AN,

YNNG

N A A AN,

v,

e

7

G A

YA I

2 oo

WA/

t12

tos

t29

t9

=110

”

YA,

A,

Y.

ADD
VA

RESS

I*h 71

15 [-ts
DDRESS
LID VALID
t13

“

A A AN

74

| -——126 1

::l 25

—
—
N

115 |amftmm| 15
Z, DiN DIN DIN DN
VALID VALI VALID

1. RESET is held LOW, FLUSH is held HIGH, BOFF is held HIGH.
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TIMING WAVEFORM OF A CACHE INVALIDATION®™

o — LTI
v/

to 110 to 110
cs % N jm/

t19 = t20 t19 e 120
INVALIDATION TNVALIDATION
A4 - A3t ADDRESS ADDRESS
EADS |/ l/
17 ti8 t17 t1g

NOTE: 2897 drw 09
1. If EADS and ADS are asserted simultaneously, ADS is ignored.

AD

2]

TIMING WAVEFORM OF A BACKOFF OPERATION

CLK | | | | l | | | I

| t3o 31
BOFF

[—126——{

7777

7770000
124

125
CKEN /]
i

7
Do - Da1 //////////// % .

2897 drw 10
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TIMING WAVEFORM OF A WRITE CYCLE(":2

w1 LT L

= T

s 200" | 07 00007,
wo 227 | 00000
77 QRN A AN

7/, AR
BEo-BEs % B—\E/E‘;{l_B—FD3 \ B—EXETED:

t17

w5 Y

toe tos
START

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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7MB6098  128KB Cache Module

PACKAGE DIMENSIONS
2.890
r 2.910 >-I
I ...........................: _—¢—
D E 0 1(?0
1.9%0 ({ 8 TYP.
2.010 g
E oo o a
o]
=3 o
ia1}
= = D
o
! 0000000000000 000000000000000 |
TOP VIEW END VIEW
PIN 1
0.280 0.010
MAX 0.045
— Il 1|
0.040
,lL L e i
0.100
8 g;g TYP. %% 2897 drw 12
SIDE VIEW
ORDERING INFORMATION
DT XXXXX A 999 A A
Device Power Speed Package Process/
Type Temperature
Range
‘——‘ Blank Commercial (0°C to +70°C)
| Quad In-Line Package (QIP)
4|' 33 Speed in Megahertz
4} SA Standard Power, Revision A
|
|

2897 drw 13
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128KB/256KB

Integrated Device Technology, Inc.

SECONDARY CACHE MODULE
FOR THE INTEL i486™

IDT7MP6104
IDT7MP6105

FEATURES

+ 128KB/256KB direct mapped, write-through, non-sectored,
zero-wait-state secondary cache module

» ldeal for use with i486-based systems

Uses IDT71589 32K x 9 CacheRAM™ with burst counter

and self-timed write and IDT71B74 cache-tag RAM

Operates with external i486™ speeds of 25 and 33MHz

Concurrent snooping is supported

Software Instruction flushing is supported

Write-protect function is detailed in IDT Technical Note TN-

14

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 maximum

noise immunity

Inputs/outputs directly TTL-compatible

o o o o .

.

DESCRIPTION

The IDT7MP6104/7MP6105 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 IDT7MP6104/7MP6105 uses IDT71589 32K x
9 CacheRAMs, IDT71B74 8K x 8 cache-tag RAMs,
IDT74FCT162373 Double-Density™ 16-bit latches along with
cache controllogicin plastic surface mountpackages 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 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 7MP6104 version while the 7MP6105 has a
width of 0.420".

All inputs and outputs of the IDT7MP6104/7MP6105 are
TTL-compatible and operate from a single 5V power supply.
Multiple GND pins and on-board decoupling capacitors en-
sure maximum protection from noise.

FUNCTIONAL BLOCK DIAGRAM

[ CPU ADDRESS BUS | | CPUCONTROLBUS | | CPUDATABUS |
Asat| A23 # control  CLK 1
IDT74FCT162373 36 Y
Latch /
t
//11 A
TAG R ~
MATCH Cache Control Logic
IDT71B74 | IDT71B74 > i |
Cache- Cache- || vaALID and State Machine
Tag Tag DS[45s DATA Be—/___Do-7, DPo
WE I i/
¢ ADDR WE ook (. 9/ Ds-15, DP1
I I 7
AL4-16 E 5 [DCWfSQ _ji;)/ Di16-23, DP2
& ache X
| oE BAM [ /9/ D24-31, DPs
AL4-16 V4
75|00
= WE
= WE
glﬁ
WE
LI::_ 2904 drw 01

The IDT logo is a registered trademark and CacheRAM and Double-Density are trademarks of Integrated Device Technology, Inc.

All others are

of their respe

COMMERCIAL TEMPERATURE RANGE

SEPTEMBER 1993

©1993 Integrated Device Technology, Inc.
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IDT7MP6104/7TMP6105

128KB/256KB CMOS SECONDARY CACHE MODULE FOR THE INTEL® i486™

COMMERCIAL TEMPERATURE RANGE

PIN CONFIGURATION®

GND | 65 1| GND
RESET | 66 2| cLK
vee | 67 3] vee
NC 68 4 NC
MG | 69 5| b
FLUSH | 7° 6 | BLAST
EADS | 71 7 | BOFF
GND | 72 81 GND
ADS | 73 9| wi
BEo | 74 10 | BEy
BE2 | 75 11 | BEs
NC{ 76 12| CS
CRDY | 77 13 | CKE
GND | 78 14 | GND
CBRDY | 79 15 | BRDYO
SKEN | 80 16 | START
WP | 81 17 | NC
PRSN | 82 18 | NC
NC | 83 19 | NC
NC | 84 20 NC
A2 | 85 21 As
Vcc | 86 22 | Vce
A4 | 87 23 | As
As | 88 24 | A7
As | 89 25 Ao
Aito | 90 26 | An
A2 | 91 27 | Ais
A1 | 92 28 | Ais
Ate | 93 29 Ai7
GND | 94 30 | GND
A1s | 95 31 Alg
A20 | 96 32 A21
A22 | 97 33 | Az
A24 | 98 34 | Az
Azs | 99 35 | Azz
A2s | 100 36 | A2e
Aso | 101 37 A3z
GND { 102 38 GND
Do | 103 39 Di
D2 | 104 40 D3
Ds | 105 41 Ds
Vce | 106 42 | Vcc
Ds | 107 43 D7
GND | 108 44 GND
Dpro | 109 45 DrP1
Ds | 110 46 Da
D1o | 111 47 | D11
D12 | 112 48 | D13
GND | 113 49 GND
D14 | 114 50 Dis
Dis | 115 51 Di7
Dis | 116 62 | Dig
D20 | 117 53 | D2t
GND | 118 54 | GND
D22 | 119 55 | Des
Dp2 | 120 56 Dpa
D24 | 121 57 Des
Da2s | 122 58 | Doy
GND| 123 59 GND
D2s | 124 60 Deg
Dao | 125 61 Da1
Vce | 126 62 | Vcc
ID1 | 127 63 Do
GND| 128 64 | GND
SIMM
TOP VIEW 2904 drw 02

NOTE:
t. Module pins 63 and 127 are used to identify the size of the cache present
in the socket. Consult the ID Truth Table for more details.

ABSOLUTE MAXIMUM RATINGS

Symbol Rating Value Unit
VTERM | Terminal Voltage with Respect | —-0.5t0+7.0 | V
to GND
TA Operating Temperature Oto +70 °C
TslAs | Temperature Under Bias —10t0 +85 °C
TsTG Storage Temperature -55t0 +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 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.

RECOMMENDED DC

OPERATING CONDITIONS
Symbol Parameter Min. | Typ. | Max. | Unit
Vee Supply Voltage 475 | 5.0 | 525 \
GND Supply Voltage 0 0 0.0 \'
VIH Input High Votage 2.2 — 6.0 \'
ViL Input Low Voltage —0.50| — 0.8 \

NOTE: 2904 1l 02
1. VIL = —-3.0V for pulse width less than 5ns.

RECOMMENDED OPERATING
TEMPERATURE AND SUPPLY VOLTAGE

Grade Ambient Temperature GND Vce
Commercial 0°C to +70°C OV | 5.0V+5%
2904 tbl 03

CAPACITANCE(2
(TA=+25°C, f = 1.0 MHz)

Symbol Parameter!) Condition | 7MP6104/5 | Unit
CIN Input Capacitance VIN=0V 15/25 pF

(Address, Control)
CIN Input Capacitance VIN=0V 45/80 pF
(CLK)
Cout Output Capacitance VIN=0V 15/15 pF
(Control)

Cio Data I/O Capacitance |VouT =0V 10/20 pF
NOTES: 2904 tb1 04
1. These parameters are guaranteed by design but not tested.

2. These parameters are maximum values.
ID TRUTH TABLE
ID1 IDo Cache Size

1 1 128KB cache module

1 0 256KB cache module

0 1 512KB cache module

0 0 1MB cache module

2904 tbl 05




IDT7MP6104/7MP6105
128KB/256KB CMOS SECONDARY CACHE MODULE FOR THE INTEL® i486™

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 IDT7MP6104/5's functions. It
is the same as the i486 CLK input.

RESET | Reset Cache Input | HIGH | Asynchronous positive-true resetinput, whichinvalidates allcache 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

IDT7MP6104/5 to start any read or write cycle. CS mustbe asserted for ADS
to be recognized.

[YIiIe] Memory/IO Input | N/A This pinis used by the i486 to indicate whether the current cycle is a memory
or /O cycle. /O cycles are not cacheable by the IDT7MP6104/5.

W/R Write/Read Input | N/A Write cycles are indicated by a HIGH level on this pin, and read cycles are
indicated by a LOW level.

D/C Data/Control Input | N/A This pin is connected to the D/C# pin of the i486 CPU. Itis used by the

IDT7MP6104/5 in conjunction with MO, W/R, 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 IDT7MP6104/5’s means of signaling to the 486 that cache data
is ready to be sampled.

CBRDY | Cache Burst Ready In Input | LOW | This is the system input to the IDT7MP6104/5 to let the cache know that a

main memory cache word is ready to be sampled by the CPU and the
IDT7MP6104/5 during a burst access.

CRDY [ Cache Ready In Input | LOW | Thisis the systeminput to the IDT7MP6104/7MP6105 to let the cache know
that a main memory cache word is ready to be sampled by the CPU and the
IDT7MP6104/5 during a non-burst access.

BLAST | Burst Last Input | LOW | This i486 output indicates to the IDT7MP6104/5 cache control logic that the
current cycle is the last cycle of a burst access.
BOFF Backoff Input | LOW | This signal is used to stallthe IDT7MP6104/5. The IDT7MP6104/5 will aiso

put its data bus into a high-impedance state. The IDT7MP&104/5 will only
recognize invalidation cycles when BOFF is asserted.

PRSN Presence Output | LOW | Thispinis hard-wiredtoground. Ittellsthe system logicthatthe IDT7MP&104/
5 is plugged into the system.

A2-A31 | Processor Addresses Input | N/A These are the address inputs to the IDT7MP6104/5.

BEo-BEs| 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 selectcan be used for depth expansion. CSmustbe asserted for EADS
or ADS to be recognized by the IDT7MP6104/5.

Do-D31 | Processor Data Lines /0 N/A These are the data inputs from either the {486 or the system memory. Do-
D7 define the least significant byte while D24-D31 define the most significant
byte.

Dpo-Drz| Data Parity /o 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 signalisthe cache enable signal generated by the IDT7MP6&104/5. The

IDT7MP6104/5 will always assert CKEN during T1 cycles and during read hit
cycles before the last BRDYO. The IDT7MP6104/5 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 IDT7MP6104/5 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 | Thissignalcausesthe IDT7MP6104/5toinvalidateits entire cache contents.
WP Wirite 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.
WPSTRH 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

IDT7MP6104/5 address bus. CS must be asserted for EADS to be recog-
nized by the IDT7MP6104/5.

2904 tbl 06
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IDT7MP6104/7MP6105

128KB/256KB CMOS SECONDARY CACHE MODULE FOR THE INTEL® i486™

COMMERCIAL TEMPERATURE RANGE

FUNCTIONAL DESCRIPTION

Basic Operation

The IDT7MP6104/7MP6105is a complete secondary cache
subsystem designed for use with the Intel i486 CPU. The
IDT7MP6104/7MP6105 is designed to support zero-wait-
state line reads, i.e. four words of data in five clocks. The
IDT7MP6104/7MP6105supports ali of the followingbus cycles:
read hit, read miss, write hit, write miss, invalidation and
backoff. The IDT7MP6104/7MP6105 also features single pin
reset and cache flush capabilities.

The IDT7MP6104/7MP6105 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 far two cycles after the initiation of an invalidation.

Reset

The IDT7MP6104/7MP6105 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 IDT7MP6104/7MP6105 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
controtl logic.

The IDT7MP6104/7MP6105 is also flushed when the i486
executesan INVD ora WBINVD command. The IDT7MP6104/
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=0, M/I0=0, W/R=1, BE3=1, BE2=1, BE1=0, and BEo0=1.

Read

The IDT7MP6104/7MP6105 recognizes the initiation of a
read cycle when both ADS and CS are sampled LOW with M/
TOHIGH and W/RLOW. Assoon asthe addressis valid at the
input of the module, the IDT7MP6104/7MP6105 begins its tag
look-up. lfthe inputaddressis not containedinthe cache, then
amiss has occurred, and the IDT7MP6104/7MP6105 will wait
for the main memary system to service the current access. If
the input address is present in the cache, then a hit has
occurred, and the IDT7MP6104/7MP6105 will burst back a
line of data to the CPU.

The IDT7MP6104/7MP6105 will not accept data returned
in zero wait states. The earliest the IDT7MP6104/7MP6105
can accept data is the cycle after START is asserted.

The IDT7MP6104/7MP6105 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 IDT7MP6104/7MP6105 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 IDT7MP6104/
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
fillis aborted if BLAST is sampled LOW concurrentwith CBRDY
or CRDY being sampled LOW prior to the last data word
transfer.

The IDT7MP6104/7MP6105 will consider the data re-
turned as non-cacheable if CBRDY 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 IDT7MP6104/
7MP6105 willinvalidate a line of data if SKEN is sampled LOW
before CBRDY or 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 IDT7MP6104/7MP6105 detects that the input ad-
dress is contained in the cache, the IDT7MP6104/7MP6105
will supply data to the CPU. The IDT7MP6104/7MP6105
starts bursting data back to the CPU in the first T2 cycle. The
IDT7MP6104/7MP6105 then transfers a new data word in
eachsubsequent T2 cycle until BLAST is asserted tothe cache.
The IDT7MP6104/7MP6105 also forces START HIGH and
BRDYO LOW inthefirst T2cycle. CKENis asserted duringthe
T1 cycle and again in the second, and subsequent, T2 cycles
during a read hit.

Write

The IDT7MP6104/7MP6105 recognizes the initiation of a
write cycle when both ADS and CS are sampled LOW with M/
1O HIGH and W/R HIGH. As soon as the address is valid at
the input of the module, the IDT7MP6104/7MP6105begins its
taglook-up. Iftheinput addressis containedinthe cache, then
awrite hit has occurred, and the cache contents are updated
when CRDY or CBRDY is returned from the system. The
IDT7MP6104/7MP6105 requires the address to be validin 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 noimpactat the system level since the i486 will maintain
both the address and data on its outputs until the write cycle
iscompleted. If theinput address is not contained inthe cache,
then a write miss has occurred, the IDT7MP6104/7MP6105
ignores the write, and the cache contents are notupdated. For
both write hits and write misses the IDT7MP6104/7MP6105
will assert START until CRDY or CBRDY is returned from the
system.




IDT7MP6104/7MP6105

128KB/256KB CMOS SECONDARY CACHE MODULE FOR THE INTEL® i486™

COMMERCIAL TEMPERATURE RANGE

Invalidation .

An invalidation is initiated by the simultaneous assertion of
EADSandCS. IfEADS and ADSare asserted simultaneously,
ADS is ignored since invalidations have priority. At the initia-
tion of an invalidation, the IDT7MP6104/7MP6105 begins its
tag look-up. If the line is found in the cache, the line will be
invalidated. The IDT7MP6104/7MP6105 requires two cycles
after the assertion of EADS to invalidate a line; therefore,
invalidations can only occur every third cycle. The
IDT7MP6104/7MP6105 ignores invalidations only if an ad-
dress is currently latched in the address latch. Therefore, the
IDT7MP6104/7MP6105 ignores invalidations at the following
times: the cycle after the initiation of a read or write cycle, the
cycle after SKEN is first sampled LOW during a line fill, the
cycle(s) after sampling SKEN LOW concurrent with (or after)

DC ELECTRICAL CHARACTERISTICS
(Vcc = 5.0V + 5%, TA = 0°C to 70°C)

the third word transfer and prior to the fourth word transfer of
aline fill, and the two cycles following a previous invalidation.

Backoff

A cache backoff isinitiated by the assertion of BOFF. BOFF
interrupts any other cache cycle that the IDT7MP6104/
7MP6105 is servicing. The cycle after BOFF is sampled LOW,
the IDT7MP6104/7MP6105 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 IDT7MP6104/7MP6105 ignores all cache cycles
exceptforinvalidations; however, the IDT7MP6104/7MP6105
will stillrecognize the assertion of RESET or FLUSHwhen BOFF
is asserted.

7MP6104/5 7MP6104/5
Symbol Parameter Test Condition Min. Max. Unit
i) Input Leakage Current Vce = Max, VIN = GND to Vce - 10/20 pA
(Data)
L} Input Leakage Current Vce = Max, VIN = GND to Vce - 10 HA
(Address)
|lu| Input Leakage Current Vce = Max, VIN = GND to Vce -10/-300 10/60 pA
(Control)
[IL] Input Leakage Current Vece = Max, ViN = GND to Vce -50/-380 50/140 pA
(CLK)
|[e]] QOutput Leakage Current Vout = 0V to Vcc, Voo = Max. — 10/20 HA
VoLp | Output Low Voltage (Data) loL = 8mA, Vce = Min. —_ 0.4 \
VoLc | Output Low Voltage (Control) loL = 12mA, Vce = Min. — 0.5 \
Voup | Output High Voltage (Data) IoH = -4mA, Vcc = Min. 2.4 — \
VoHc | Output High Voltage (Control) lIoH = ~2mA, Vce = Min. 2.4 —_ \
Icc Operating Power Vec = Max., CS< Vi, — 1350/3050 mA
Supply Current f = fMax, Outputs Open
2904 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
2904 tbl 08
+5V +5V
4800 4800
DATAoUT DATAcuUT
2550 50pF* 2550 SpF*
2904 drw 03 2504 drw 04
*including scope and jig *including scope and jig
Figure 2. Output Load
Figure 1. Output Load (for toHz, tcwz, toLz and tcrz)
717 5



IDT7MP6104/7MP6105
128KB/256KB CMOS SECONDARY CACHE MODULE FOR THE INTEL® i486™

COMMERCIAL TEMPERATURE RANGE

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

7MP6104/5833M
Symbol Parameter Min. Max. Unit
t Clock Period 30 — ns
t2 Clock HIGH Time 11 — ns
13 Clock LOW Time 11 — ns
t4 A2-A3t1, BEo-BEs Set-up Time 13 — ns
ts A2-As1, BEo-BEs Hold Time 10 — ns
6 A4-A31 Line Fill Set-up Time 5 — ns
t7 ADS, M/10, W/R, D/C Set-up Time 13 — ns
ta ADS, W10, W/R, D/C Hold Time 3 — ns
to BLAST, CS Set-up Time 9 — ns
t10 BLAST, CS Hold Time 3 — ns
11 CTRDY, CBRDY Set-up Time 11 — ns
t12 CRDY, CBRDY Hold Time 3 — ns
13 SKEN Set-up Time 9 — ns
t14 SKEN Hold Time 3 — ns
15 Do-D31, Dpo-DpP3 Set-up Time 5 . ns
116 Do-Da1, Dpo-Dp3 Hold Time 3 — ns
7 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
to1 RESET, FLUSH Set-up Time 9 — ns
t22 RESET, FLUSH Hold Time 3 — ns
123 RESET, FLUSH Pulse Width 80 — ns
124 BRDYO Valid — 16 ns
tes CKEN Valid — 15 ns
t26 START Valid — 16 ns
t27 Do-D31, Dro-Dp3 Valid (Read Hit) — 24 ns
t28 WP Set-up Time 9 —_ ns
t29 WP Hold Time 3 —_ ns
130 BOFF Set-up Time 9 — ns
ta1 BOFF Hold Time 3 — ns
2904 tbl 09
7.17 6




IDT7TMP6104/7MP6105
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TIMING WAVEFORM OF A READ HIT CYCLE (READ LINE)"

J—— 11 ——f— 12 o} a—13—]
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I N Y
& 27N v 7007777777777 7777777777 7T T,
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BIAST // 4222% to [ J
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t4 —la—ts
<I17>
EADS %/ /
START

_— je-124,
BRDYO 4_124)L 1’

== 125 tos
CKEN nacce”
l— 27—

Dout Dout Dout Dout
Do-Dat VALID VALID VALID VALID

NOTE: 2904 drw 05
1. RESET is held LOW, FLUSH is held HIGH, BOFF is held HIGH.

TIMING WAVEFORM OF A RESET OPERATION

CLK | l | I | I I | I

-] 121 ] 122

RESET P4 s N

START /WV é

2904 drw 06

7.17 7



IDT7MP6104/7MP6105
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TIMING WAVEFORM OF A CACHEABLE BURST READ MISS CYCLE (WRITE LINE)"
(NON-WRITE PROTECTED)
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115 jmiam] t16

Do - D31

NOTE:

1. RESET is held LOW, FLUSH is held HIGH, BOFF is held HIGH.
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2904 drw 07
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IDT7MP6104/7MP6105
128KB/256KB CMOS SECONDARY CACHE MODULE FOR THE INTEL® i486™

COMMERCIAL TEMPERATURE RANGE

TIMING WAVEFORM OF A CACHEABLE BURST READ MISS CYCLE (WRITE LINE)™"

(WRITE PROTECTED)

L I L1 [

oS AW AIAAAAN AN AN

A

YA AN

Y A A A

teg ' t2o

we a1 G

t4 [-t5 te -5
'ADDRESS DDRESS!
VALID VALID /]

t13

I<-t17->1

Z4

|—o»=t26 —*

j tes

MME

CKEN
115 |tmmftm] t16
Ve DIN DIN DN DIN
Do - D31 VALID VALID VALID VALID
NOTE: 2904 drw 08

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

717
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TIMING WAVEFORM OF A CACHE INVALIDATION®™

ts !1u—j 19 t1oj
CS ‘ ; E ; } N

t19 - 120 t19 Lt~ 120
INVALIDATION INVALIDATION
A4 - Aay ADDRESS ADDRESS
i ﬁ&:{ \tt::ir
t17 t1e 117 t18

NOTE: 2904 drw 09
1. If EADS and ADS are asserted simultaneously, ADS is ignored.

TIMING WAVEFORM OF A BACKOFF OPERATION

CLK | l I l | | | | I
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et—126—=1

smRr LA

| 124 >

!
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CKEN A
' 7
Do - D31 % .

2904 drw 10
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TIMING WAVEFORM OF A WRITE CYCLE(":2

et 7115

ﬁ/
N | /]
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NOTES: 2904 drw 11
1. RESETis held LOW, FLLUSH is held HIGH, BOFF is held HIGH.
2. For a write hit, data in the IDT7MP6104/7MP6105 is updated.




IDT7MP6104/7MP6105
128KB/256KB CMOS SECONDARY CACHE MODULE FOR THE INTEL® i486™

PACKAGE DIMENSIONS
7MP6104

COMMERCIAL TEMPERATURE RANGE
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IDT7MP6104/7MP6105

128KB/256KB CMOS SECONDARY CACHE MODULE FOR THE INTEL® i486™ COMMERCIAL TEMPERATURE RANGE
7MP6105
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2904 drw 13

ORDERING INFORMATION

T XXXXX A 999 A A
Device Power Speed  Package Process/
Type Temperature
Range
Blank Commercial (0°C to +70°C)
M 64 position dual read-out SIMM

(Single In-line Memory Module)

©w
w

Speed in Megahertz

S Standard Power

L1 1 f

| 7MP6104 128KB Cache Module
| 7MP6105 256KB Cache Module

2904 drw 14




A 128KB/256KB ADVANCE
i P SECONDARY CACHE MODULE INT[?%“:A?DEC:';
q E ® 3 ™

Integrated Device Technology, Inc. FOR TH lNTEL I486 IDT7MP6119

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

+ |deal for use with i486-based systems

Uses the IDT71589 32K x 9 CacheRAM™ with burst

counter and self-timed write and the IDT71B74 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 GND pins and decoupling capacitors for maxi-
mum noise immunity

» Inputs/outputs directly TTL-compatible

.

DESCRIPTION

The IDT7MP6118/19 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 IDT7MP6118/19 uses
IDT71589 32K x 9 CacheRAMs, IDT71B74 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 IDT's high-
performance, high-reliability BICMOS and CMOS technolo-
gies.

The IDT7MP6118/19 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
signalleads to be placed onapackage 3.85"x 1.5" (Lx W) and
is intended for use with dual read-out SIMM sockets. The
IDT7MP6118 modulethicknessis0.210"andthe IDT7MP6119
module thickness is 0.365".

All inputs and outputs of the IDT7MP6118/19 are TTL-
compatible and operate from a single 5V power supply.
Multiple GND pins and on-board decoupling capacitors en-
sure maximum protection from noise.

FUNCTIONAL BLOCK DIAGRAM(®"

| ADDRESS BUS | | CONTROL BUS | | DATA BUS |
Control  CLK A
A2-31
sy
/
T DIRTY ¥ 1
2X ‘T
IDT71B74 NB/WT# Cache Control Logic | 4 aApss
Tag RAM 11 and State Machine
TAG[* — 9/ Do, DP
MATCH ADS DATA / o7, DPo
mi) Ds-15, DP1
VALID ! CLK /4 -
OF | z TS IDT71589 g Diezs, DP2
Addr WE | » __ Cache —( 9/ Desa1, DPs
= » OF RAM 4 >
AL4-16 /1/5 Addr
= WE
IWe
- WE
NOTE: IW'E
1. Block diagram only shows 128KB version. =] 3030 drw 01
The IDT logo is a registered trademark and CacheRAM and Double-Density are of Device T Inc.
All others are trademarks of their respective companies
COMMERCIAL TEMPERATURE RANGE AUGUST 1993

©1993 Integrated Device Technology, Inc.

DSC-7109/1
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IDT7MP6118/19 128KB/256KB CMOS COMMERCIAL
SECONDARY CACHE MODULE FOR THE INTEL i486 TEMPERATURE RANGE
PIN CONFIGURATION("2 ID TRUTH TABLE

GND | 65 1| aND 1D2 D1 1D0 Description
RESET | &6 2| cLk 1 1 1 128KB, write-through..

vee | 67 3| vee -

INV | 68 4 | CBOFF# 1 1 0 256KB, write-through
mio# | 9 5| prc# 1 0 1 512KB, write-through
FLUSH# | 70 6| BLAST# -

EADS# | 71 7 | SBOFF# 1 0 0 1MB, write-through

GND | 72 81 anD 0 1 1 128KB, write-back
ADS# | 73 9| W/R#

BE# | 74 10 | BE# 0 1 0 256KB, write-back
BE# | 75 11| BE# 0 0 1 512KB, write-back

PWT 76 12| cs#

CRDY#| 77 13 | CKEN# 0 0 0 1MB, write-back

GND | 78 14] aND 3030 1ol 01
BRDY# | 79 15 puLL_UP
SKEN# | 80 16 | START#

(See Note 2) | 81 17 | CHITM#
PRSN# | 82 18 | HITM#
WB/WT# | 83 19| LOCK#

D2 | 84 20 | pPCD

A2 | 85 21| As

Vee | 86 22 | vce

As | 87 23| As

As | 88 24| A7

As | 89 25| Ao

Ao | 90 26| An

A2 | 91 27| A3

A4 | 92 28 | Ats

A | 93 29| Az

GND | 94 30| GND

Ag | 95 31| A

Azo | 96 32| A2

Az | 97 33| Az

A2s | 98 34| Az

Az | 99 35| A2z

Azs | 100 36| Az

Aso | 101 37| Amn

GND | 102 38 | GND

Do | 103 39| D1

D2 | 104 40| ps

Ds | 105 41| Dps

Vec | 106 42| vee

Ds | 107 43| D7

GND | 108 44 | GND

Dro | 109 451 Dey

De | 110 46| Do

Do | 111 47 | bn

D12 | 112 48 | Dia

GND | 113 49| GND

D14 | 114 50 | Di1s

Dis | 115 51| pi

Dig | 116 521 D1g

Deo | 117 53| Dot

GND | 118 54 | GND

D22 | 119 55 | D2

Dr2.| 120 56| Dps

Dos | 121 57| Dzs

D2s | 122 58 | D27

GND| 123 59| GND

D2s | 124 60 | Deo

Dso | 125 61| Dat

Vcc | 126 62| vee

D1 | 127 63| Do

GND | 128 64 | GND

SIMM 3030 drw 02
TOP VIEW

NOTES:

1. Module pins 63, 84 and 127 are used to identify the size of the cache present in the socket. Consult the ID Truth Table for more details.

2. Pin 81 must be connected to VCC for proper operation of the module.
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IDT7MP6118/19 128KB/256KB CMOS

SECONDARY CACHE MODULE FOR THE INTEL i486

COMMERCIAL
TEMPERATURE RANGE

PIN DEFINITION

Symbol

Pin Function

/0

Level

Description

CLK

Clock

N/A

This is the clock input to the cache. All timing references for the
cache are made with respect to this input.

RESET

Reset

HIGH

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.

FLUSH#

Flush

LOW

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 l/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.

SBOFF#

System Backoff

LOW

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.

CBOFF#

Cache Backoff

LOW

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.

EADS#

External Address
Strobe

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, thej
cache ignores EADS#.

INV

Invalidate

HIGH

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.

ADS#

Address Strobe

/o

LOwW

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 ling
from the cache or to supply dirty data for a snoop hit.

M/IO#

Memory/IO

/O

N/A

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 /O
access is being made when this pin is LOW. /O 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.

W/R#

Write/Read

/{e]

N/A

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 pinis 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.

D/C#

Data/Control

Vo

N/A

This pin is used by the cache in conjunction with the M/IO#, W/R#,

7.18 3




IDT7MP6118/19 128KB/256KB CMOS

SECONDARY CACHE MODULE FOR THE INTEL i486

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.

START#

Memory Start

LOW

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 write/snoop 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.

BRDY#

Burst Data
Ready

e]

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 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.

RDY#

Data Ready

1’0

LOW

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.

BLAST#

Burst Last

e}

LOW

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.

A(2:31)

Address

/{e]

N/A

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.

BE#(0:3)

Byte Enable

lle}

LOW

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/I0#, 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.

CS#

Chip Select

LOW

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.

D(0:31)

Data

l[e]

N/A

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.

DP(0:3)

Data Parity

l[e]

N/A

These are the data parity lines of the cache. Functionality is the
same as the data lines described above.

WB/WT#

Write Back/
Write Through

110

N/A

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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IDT7MP6118/19 128KB/256KB CMOS

SECONDARY CACHE MODULE FOR THE INTEL i486

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. |f 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.

HITM#

Hit-Modified
Input

LOW

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.

CHITM#

Hit-Modified
Output

LOW

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.

CKEN#

Cacheable Data
Output

LOW

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.

SKEN#

Cacheable Data
Input

LOW

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.

PWT

Page Write
Through

110

HIGH

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.

PCD

Page Cache
Disable

lle}

HIGH

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. ’

LOCK#

Lock

lle]

LOW

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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IDT7MP6118/19 128KB/256KB CMOS COMMERCIAL

SECONDARY CACHE MODULE FOR THE INTEL i486 TEMPERATURE RANGE
sampled HIGH simultaneously. The cache drives this pin HIGH,
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.

ID(0:2) ID pins 0} N/A 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 ID pin, the pin is
a no connect on the module. To praduce a logic LOW level on any
pin, the pin is hard-wired to ground on the module

PRSN# Presence (0] LOW 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.

PULL_UP | Pullup o} HIGH This output pin corresponds to the BRDYO# output of the
IDT7MP6104, and it is tied to VCC through a pull up resistor.

3030 tbl 02
RECOMMENDED DC ABSOLUTE MAXIMUM RATINGS
OPERATING CONDITIONS Symbol Rating Value Unit
Symbol Parameter Min. | Typ. { Max. | Unit VTERM | Terminal Voltage with Respect | —-0.5t0+7.0 | V
Ve Supply Voltage 475 | 50| 525 v to GND
GND Supply Voltage 0 0 0.0 v TA Operating Temperature 0to +70 °C
VIH Input High Voltage 22 _ 6.0 v TBIAS Temperature Under Bias —101to +85 °C
ViL Input Low Voltage 050 — 0.8 v TSTG Storage Temperature -551t0 +125 | °C
NOTE: sos0wios | 1OUT DC Output Current 50 mA
1. VIL = ~3.0V for pulse width less than 5ns. NOTE: 3030 b1 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.
CAPACITANCE(™ 2 RECOMMENDED OPERATING
(TA=+25°C, f = 1.0 MHz) TEMPERATURE AND SUPPLY VOLTAGE
Symbol Parameter® Condition |7MP6118/9 | Unit Grade Ambient Temperature GND Vce
CIN Input Capacitance VIN=0V 15/15 pF Commercial 0°C 10 +70°C ov | 5.0v+5%
(Address, Control) 2030 106
CIN Input Capacitance VIN = 0V 45/75 pF
(CLK)
Court Output Capacitance VIN =0V 15/15 pF
(Control)
Cio Data /O Capacitance | Vout = 0V 10/20 pF
NOTES: 3030 tbl 04
1. These parameters are guaranteed by design but not tested.
2. These parameters are maximum values.
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IDT7MP6118/19 128KB/256KB CMOS

COMMERCIAL

SECONDARY CACHE MODULE FOR THE INTEL i486 TEMPERATURE RANGE
DC ELECTRICAL CHARACTERISTICS
(Vec = 5.0V + 5%, TA = 0°C to 70°C)
7MP6118 7MP6119
Symbol Parameter Test Condition Min. Max. Max. Unit
L] Input Leakage Current Vce = Max, VIN = GND to Vee — 10 20 HA
(Data)
(1} Input Leakage Current Vce = Max, VIN = GND to Vcc — 10 10 HA
(Address)
ILi) Input Leakage Current Vce = Max, VIN = GND to Vce — 10 10 pA
(Control)
(L] Input Leakage Current Vce = Max, VIN = GND to Vcc — 50 90 pA
(CLK)
|lLo| Output Leakage Current Vourt = 0V to Vce, Vee = Max. — 10 20 pA
VoLp | Output Low Voltage loL = 8mA, Vcc = Min. —_ 0.4 0.4 \
(Data)
VoLc | Output Low Voltage loL = 12mA, Vcce = Min. — 0.5 0.5 Vv
(Control)
VoH Output High Voltage loH = —4mA, Vcc = Min. 24 — — \
(Data and Control)
Icc Operating Power Vo = Max., CS< Vi, — 1250 2400 mA
Supply Current f = fMAX, Outputs Open
3030 tbl 06
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
3030 tbl 07
+5V +5V
480Q 480Q
DATAcuT DATAouT
2550 S0pF* 2550 SpF*
3030 drw 03 3030 drw 04
*including scope and jig capacitances *including scope and jig capacitances
Figure 1. Output Load Figure 2. Output Load
(tor toHz, tchz, toLz and tcLz)
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IDT7MP6118/19 128KB/256KB CMOS COMMERCIAL

SECONDARY CACHE MODULE FOR THE INTEL i486 TEMPERATURE RANGE

AC ELECTRICAL CHARACTERISTICS(" 2

(Vce = 5.0V £ 5%, TA = 0° to +70°C)

33MHz
Symbol Parameter Min. Max. Unit
1 Clock Period 30 — ns
t2 Clock HIGH Time 11 — ns
13 Clock LOW Time 11 — ns
t4 A2-A31, BE#o-3 Set-up Time 13 — ns
5 A2-A31, BE#0-3 Hold Time 10 — ns
t ADS#, M/IO#, W/R#, D/C# LOCK#, PCD, PWT Set-up Time 10 — ns
t7 ADS#, M/IO#, W/R#, D/C# LOCK#, PCD, PWT Hold Time 3 — ns
t8 BLAST#, CS# Set-up Time 8 — ns
t9 BLAST#, CS# Hold Time 3 — ns
t10 CRDY#, CBRDY# Set-up Time 10 — ns
t11 CRDY#, CBRDY# Hold Time 3 — ns
t12 SKEN# Set-up Time 8 — ns
113 SKEN# Hold Time 3 — ns
t14 Do-Da1, Dpo-Dp3 Set-up Time 5 — ns
5 Do-D31, Dro-DP3 Hold Time 3 — ns
t16 EADS#, INV Set-up Time 8 — ns
7 EADS#, INV Hold Time 3 — ns
118 A4-A31 Set-up Time (Snoop) 6 — ns
119 A4-A31 Hold Time (Snoop) 10 — ns
t20 RESET, FLUSH# Set-up Time 8 — ns
21 RESET, FLUSH# Hold Time 3 — ns
t22 RESET, FLUSH# Pulse Width 80 — ns
23 RDY#, BRDY#, START#, CHITM# WB/WT#, CKEN# Valid — 18 ns
124(2) RDY#, BRDY#, WB/WT# Float Delay — 11 ns
25 A2-A31, BE#o-3 S, ADS#, M/IO#, D/C#, BLAST#, LOCK#, PCD, PWT
Valid (Writeback) — 16 ns
126 A2-A31, BE#o-3 S, ADS#, M/IO#, D/C#, BLAST#, LOCK#, PCD, PWT
Float Delay (Writeback) — 20 ns

27 Do-D31, Dro-Dp3 Valid (Read Hit/Writeback) — 22 ns
128 WB/WT# Set-up Time 9 — ns
t29 WB/WT# Hold Time 3 — ns
130 CBOFF# Valid Time — 18 ns
31 SBOFF# Set-up Time 9 — ns
32 SBOFF# Hold Time 3 — ns

NOTES: 3030 tbl 08

1. Please consult the factory for SOMHz versions.

2. AC parameters guaranteed by design.

3. RDY#, BRDY#, WB/WT# Float Delay time is measured from the falling edge of the CLK input.
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PACKAGE DIMENSIONS
7MP6118
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PACKAGE DIMENSIONS
7MP6119
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0.060 o
0.064 PIN1

BACK VIEW
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IDT7MP6118/19 128KB/256KB CMOS
SECONDARY CACHE MODULE FOR THE INTEL i486

COMMERCIAL
TEMPERATURE RANGE

ORDERING INFORMATION

DT XXXXX A 999 A A
Device Power Speed Package Process/
Type Temperature
Range
|———l Blank

|
I M
{ 33
E
I 7MP6118
| 7MP6119

Commercial (0°C to +70°C)

64 position dual read-out SIMM
(Single In-line Memory Module)

Speed in Megahertz

Standard Power

128KB Write Back/Write Through Cache Module
256KB Write Back/Write Through Cache Module

3030 drw 07
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o

Integrated Device Technology, Inc.

®

dt

128KB/256KB
SECONDARY CACHE MODULES FOR
THE INTEL" i486™ PROCESSOR

IDT7MP6121
IDT7MP6122

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 {486 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

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 IDT'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 IDT's high-performance,
high-reliability CMOS technology.

The dual read-out SIMM package configuration allows 128
signalleads tobe placed on apackage 3.85" long. Depending
on which cache configuration is used, the module is a maxi-
mum of 0.35" thick and @ maximum of 1.05" tall.

The IDT7MP6121/22 operate from single 5V power supply.
Multiple GND pins and on-board decoupling capacitors en-
sure maximum protection from noise.

FUNCTIONAL BLOCK DIAGRAM

IDT7MP6122 — 256KB VERSION

CA4- CA1g

CAIA  ~——p| A1
OFA —p| OE

0

A

0

Csa1

WEA1

TAs-TAtle —12fm-]

TAGDRTICS  ——pp

TAGWE

DRTWE

— PDo

154 B A1-Al4 —— PDi
A0, A2- Al4 CA3BR2 j—> Ao P2

CA3B

OB —p»| OE
»{CS 8/ CSo cs 8/

32Kx 8 _7 |- - - 32K x 8 7 |- . -

»| WE Do-7 7 Do- D7 WEso > WE Do-7 7 Do- D7
»{CS C%i 1 CS
-l WE 32Kx8 po.7 [ L}’ - Dg- D15 WEs1 - TE 32Kx8 po.7 |- 3’ - Ds - D15
» TS CS2 »{TS
-l T 32Kx8  Do.7 [~ Dis- D2 Wiz >l TE 32Kx8  po.7 [~ Dis- D2
» CS Css3 >
- W_SE 32Kx8  po.7 [t l}’ = D24 - D31 WEss > % 32Kx8 pp.7 [ 3’ = D24 - D31
Ao- A13
[
»| WE TAG  Do-7 |7/~ TAGO- TAG?

» WE DIRTY BIT

The IDT logo is a regi

Do

d k of Integrated Device T¢

All others are trademarks of their respective companies.

, Inc.

- DIRTY

2927 drw 01

COMMERCIAL TEMPERATURE RANGE

SEPTEMBER 1993

@1993 Integrated Device Technology, Inc.

DSC-7105/1



IDT7MP6121/22 128KB/256KB CMOS SECONDARY

CACHE MODULES FOR THE INTEL i486 PROCESSOR COMMERCIAL TEMPERATURE RANGE
FUNCTIONAL BLOCK DIAGRAM PIN CONFIGURATION®
IDT7MP6121 — 128KB VERSION poo I3 = ro;
PD2 | 2 66 | GND
CAs-CAls —fmd n2- At —> PDo 32 3 g; g;
CAsB/2 j—» At — PD1 D4} 5 69 | vce
CAz ——» PD2 De| 6 70 | Ds
CASA | Ao Ds| 7 71 | D7
OFA oF GND | 8 72 | D3
OEA ——p Dio| 9 73 | D11
. — D12 | 10 74 | D13
Lo 105 35Kx8  po.7 =Bl Do- D7 Dia | 11 75 | D15
WERo > WE / D16 | 12 76 | D17
Dig | 13 77 | D1s
D20 | 14 78 | D21
CSt >
= P10 32Kx8  poog e % b Ds- D15 GND| 15 79 | GND
WEAt B WE D22 | 16 80 | D23
D24 | 17 81 | D2s
Toe »Ts vce| 18 82 | vce
W e ZKxE o S~ D15 - D23 D26 | 19 83 | D27
> D28 | 20 84 | D29
_ " D3o | 21 85 | D31 0
CSas »(CS N.C. | 22 86 { N.C.
= 2> 32Kx8  po.7 == D2s- Da1 Mne. | 23 87 | nc.(
WEA3 WE / .C. .C.
GND | 24 88 | GND
TSho | 25 89 | §Bog§
Ths-Thio S/l Az G|z o1 | vee
TAGDRTCS — = CS TsAs | 28 92 | C8B2(d
N — 87 GND | 29 93 | Tsmal®
TAGWE »-| WE TAG  Do-7 f=at-r—y— TAGo - TAG? OEa | 30 94 | OEB @
WEA0 | 31 95 Wao:g
DRTWE » WE DIRTYBIT Do [ - DIRTY WEA1 | 32 96 | WEB
WEA2 | 33 o7 | WEB2(®
WEA3 | 34 o8 | WEBs(®
2927 drw 02 TAG 35 Q9 DRTWE
TAGDRTCS | 36 100 | vco
(hN.C. | 37 101 | N.C.(1)
PIN NAMES M N.c.| 38 102 | N.C.{(1)
- CA3A | 39 103 | CA3spr2
CA4— CA19 Cache Address Inputs cAz | 40 104 | cAss
CA2, CAsB/2, Bank Cache Address Inputs GND | 41 105 | GND
CAzA, CAzB CA4 | 42 106 | CAs
CAs | 43 107 | CA7
Do— D31 Cache Data Inputs/Outputs cAs | 44 108 | cAs
CSao— CSas Bank A Byte Chip Select Inputs CA10 | 45 100 [ CAr1
. "G - CA12{ 46 110 | CA13
CSgo— CSB3 Bank B Byte Chip Select Inputs CA14 | 47 111 | CA15
— o= : CAt6 | 48 112 | CA17
_V_V_EAO = W—EAS Bank A Byte Write Enable Inputs cats | 40 113 | cats
WEBo0 — WEB3 Bank B Byte Write Enable Inputs GND | 50 114 | GND
— TAs
OFEa Bank A Output Enable Input ¥22 g; ::g TA7
OEs Bank B Output Enable Input TAs | 53 117 | TA9
" : TA10 | 54 118 | TA11
TA4—TA19 Tag, Dirty Bit Address Inputs TA12| 55 119 | TA13
- TA14 | 56 120 | TA1s
TAGo—- TAG? Tag Da}ta Inputs/Outputs . TA16 | 57 121 | TAT7
DIRTY Dirty Bit Input/Output TA18 | 58 122 | TA19
——— - - G
TAGDRICS Tag/Dirty Chip Select Input oot Il v
TAGWE Tag Write Enable Input TAG2 | 61 125 | TAG3
—— " " - TAG4 | 62 126 | TAGSs
DRTWE Dirty Bit Write Enable Input TAGs | 63 127 | TAG?
PDo— PD2 Presence Detect Pins DIRTY| 64 128 | Voc
N.C. No Connect DUAL READ-OUT SIMM
GND Ground TOP VIEW
NOTES: T 2927 drw 03
Voe Power Supply 1. These pins are reserved for future use. Please consult the factory for
2927 tol 01 details.

2. These pins are N.C. (no connect) on the IDT7MP6121 module.
3. The module pinout supports cache sizes up to 1MB.
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IDT7MP6121/22 128KB/256KB CMOS SECONDARY
CACHE MODULES FOR THE INTEL 1486 PROCESSOR

COMMERCIAL TEMPERATURE RANGE

PRESENCE DETECT TABLE RECOMMENDED DC
(1)
pp2| PD1 | PDO Size Module OPERATING CONDITIONS
Nne | ne [ ne. _ no cache present Symbol Parameter Min. | Typ.| Max. | Unit
ne | ne lanp — reserved Vce Supply Voltage 475 | 50| 525 \
ne. | ano | ne. _ reserved GND Supply Voltage 0 0 0.0 \
ERES 128KB IDT7MP6121 Vin Input High Votage | 22 | — | 60 | V
anD| Nec. [ Ne. 256KB IDT7MP&122 ViL Input Low Voltage [-0.5M| — 0.8 \"
NOTE: 2927 bl 04
GND| NC. | GND — reserved 1. VIL = =3.0V for pulse width less than 5ns.
GND| GND | N.C. — reserved
GND| GND | GND — reserved RECOMMENDED OPERATING
2z7wi02.. TEMPERATURE AND SUPPLY VOLTAGE
CAPACITANCE" 2 Grade Ambient Temperature | GND Vce
(TA=+25°C, f = 1.0 MHz) Commercial 0°C to +70°C oV 5.0V
Symbol Parameter® Condition [7MP6121/22| Unit 292710105
CiNt Input Capacitance VIN =0V 50/95 pF
(Data Address) ABSOLUTE MAXIMUM RATINGS
Cinz Input Capacitance (Tag| VIN =0V 20 PF | [symbol Rating Value Unit
Address, TAGDRTCS) v Tor I Vort R osoe70 v
CINg Input Capacitance VIN = 0V 50 pF TERM toeremr[])a oitage with Respect | ~0.510 +7.
(OEa, OEs) -
CIN4 | Input Capacitance VIN = OV 14 pF Ta Operating Temperature 0to +70 °C
(All other controls) TelAs | Temperature Under Bias —1010 +85 °C
Cro1 Data I/O Capacitance | Vout =0V 14/25 pF TsTaG Storage Temperature —-5510 +125 °C
Cro2 Tag I/O Capacitance | VouTt = OV 12 pF louT DC Output Current 50 mA
NOTES: ) 20271103 NOTE: 2027 1106
1. These parameters are guaranteed by design but not tested. Stresses greater than those listed under ABSOLUTE MAXIMUM RATINGS
2. These parameters are maximum values. 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.
DC ELECTRICAL CHARACTERISTICS
(Vee = 5.0V £ 5%, TA = 0°C to 70°C)
7MP6121/22 7MP6121/22
Symbol Parameter Test Condition Min. Max. Unit
jlul Input Leakage Current (Data) Vce = Max, VIN = GND to Vce — 10/20 pA
jIu| Input Leakage Current Vee = Max, VIN = GND to Vee — 40/80 BA
(Data Address)
|hui] Input Leakage Current Vce = Max, ViN = GND to Vce 20 HA
(Tag Address, TAGDRTCS)
lul | Input Leakage Current (OEA, OEs)| Vcc = Max, VIN = GND to Vcc 40 pA
L[] Input Leakage Current (Control) Vce = Max, VIN = GND to Vcc 10 A
jllo] | Output Leakage Current (Data). | VouT = 0V to Vcc, Vec = Max., €S ViH — 10/20 HA
lllo| | Output Leakage Current (Tag) VouT = 0V to Vce, Vee = Max., TS > ViH — 10 pA
VoL | Output Low Voltage loL = 8mA, Vcc = Min. — 0.4 \
VoH | Output High Voltage lIoH = —4mA, Vcc = Min. 2.4 — \
Icc Operating Power Supply Current | Vcc = Max., TS < Vi, —_ 935/1525 mA
f = fMAX, Outputs Open
IsB Standby Supply Current Vce = Max.,.CS2 ViH, —_ 300/510 mA
f = fmax, Outputs Open
IsB1 Full Standby Supply Current Vce = Max., TS 2 Vcc - 0.2V, — 115/200 mA
t =0, VIN > Vcc — 0.2V or < 0.2V
29271bl 07
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IDT7MP6121/22 128KB/256KB CMOS SECONDARY
CACHE MODULES FOR THE INTEL i486 PROCESSOR

COMMERCIAL TEMPERATURE RANGE

SRAM CYCLE TIMES(": 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: 2027 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. p——
2. Please consult the factory regarding other speeds.
+5V +5V
480Q 480Q
DATAoUT DATAouT
2550 50pF* 2550 5pF*

2927 drw 04
*including scope and jig capacitances

Figure 1. Output Load

PACKAGE DIMENSIONS

) ) . ) 2927 drw 05
*including scope and jig capacitances

Figure 2. Output Load
(for toHz, tcHz, toLz and tcLz)

7TMP6121
FRONT VIEW SIDE VIEW
3.840
< 3.860 —b 0.210 MAX
3574 N
[ ———3551 |
o= o == T3 OO oo =3 oo
1.040 B
1.060 & B =
0.240 T _’l |‘— —’”‘— 0.397 'I
0.960 PIN' 0.403 0.045
' 0.250 TYP 0.050 TYP 0.055
0.070
0.090
BACK VIEW
© o
0.062R
0060
0.064 PIN 65

2927 drw 06




IDT7MP6121/22 128KB/256KB CMOS SECONDARY

CACHE MODULES FOR THE INTEL 1486 PROCESSOR COMMERCIAL TEMPERATURE RANGE
7MP6122
FRONT VIEW SIDE VIEW
3.840
3.860 — P 0.350 MAX

3.574

e — A
o, 1

0.240 TPIN 1 | | ” % 0.045

mmmﬁ

0 .
0.260 0.950 TYP 0.050 TYP 0.055
0.070
0.090
BACK VIEW
= =1 o o [2=1]

0.080 R
. 0.064 PIN 65 2927 drw 07
ORDERING INFORMATION
DT XXXXX A 999 A A
Device Power Speed  Package Process/
Type Temperature
Range
‘-—{ Blank Commercial (0°C to +70°C)
{ M 64 position dual read-out SIMM

(Single In-line Memory Module)

| 28 } Speed in Megahertz
| 50
% S Standard Power
I| 7MP6121  128KB Secondary Cache Module

7MP6122° 256KB Secondary Cache Module
2927 drw 08
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PRELIMINARY

128KB/256KB/512KB SECONDARY IDT7MP6133

CACHE MODULES FOR THE INTEL® IDT7MP6135

i486™ CPU/82420TX PCI SET IDTIMPars2

Integrated Device Technology, Inc. IDT7MP6153
FEATURES DESCRIPTION

+ 128KB/256KB/512KB secondary cache module family The IDT7MP6133/34/35 and IDT7MP6151/52/53 are

- |deal for use with Intel i486 CPU-based systems that use ~ members of a family of low-cost secondary caches that are

the Intel 82420TX PClset core logic ideal for use with Inteli486 CPU-based systems using the Intel

82420TX PClset core logic. The IDT7MP6133/34/35 and
IDT7MP6151/52/53 use IDT's asynchronous SRAMs and one

Operates with external i486 processor speeds of 33MHz

" Supports 128MB ,Of cacheable memory ) IDT74FCT162373 balanced drive Double-Density™ latch in

+ Low cost low profile cardedge module with 112 leads plastic surface mount packages mounted on a multilayer

+ Uses Burndy Computerbus™ connector, part number epoxy laminate (FR-4) board. High speeds are achieved
CELP2X56SC3248 using IDT’s high-performance, high-reliability CMOS technol-

+ Presence detect pins map directly into 82424TX CDC ogy.

+ Single 5V (5%) power supply 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 IDT7MP6133/34/35 and IDT7MP6151/52/53 operate
from single 5V power supply. Multiple GND pins and on-board
decoupling capacitors ensure maximum protection from noise.

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

FUNCTIONAL BLOCK DIAGRAM
IDT7MP6133/51 AND IDT7MP6135/53 — 128KB/512KB VERSIONS

A2- A1s — PDo
Y A20-A30 27 o — PDi
7 Ao- At » PD2
15 2 |lo 15/ »! A>.A1g CACHE DATA
— — — PD3
o |a-ae(85 || 0B — OF
z ;ﬁ — PD4
3 ¢ || o= TS go/128K 8/
< NS —_ — Do-7 [ 7 - Do - D7
Wb 1 WE x8
LE
ALE _j TS 3oK/128K <
We | TE 8 Do-7 [~&——y—®Dg- D15
=1CS  3oK/128K <
We | WE X8 Do-7 [«=1——% D16 - D23
TS 3oK/128K <l
e »| WE 8 Do-7 |- 7> D24 - D31
| AQ - A12
DRTWE —»WE
_— _VE DIRTY BIT DO [——— DIRTYO
DRTCS ——{ CS 8K/32K x 1
DIRTYl ——»{ DI
B Ao- A12 779
TAGWE —»|WE  TAG & VALID BIT TAGo - TAGe8
TAGOE —*10E  gk/32K x8/10 lt——— > VALID
TAGCS —» CS
Double-Denstty is a trademark and the IDT loge is a regi di of Device T y, Inc.
All others are of their respecti P . 2928 drw 01
COMMERCIAL TEMPERATURE RANGE OCTOBER 1993
©1993 Integrated Device Technology, Inc. DSC-7106/5
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IDT7MP6133/34/35 & IDT7TMP6151/52/53 128KB/256KB/512KB CMOS -
SECONDARY CACHE MODULES FOR THE INTEL i486 PROCESSOR/82420TX PCI SET COMMERCIAL TEMPERATURE RANGE

FUNCTIONAL BLOCK DIAGRAM
IDT7MP6134/52 — 256KB VERSIONS

A2- A18
19
A2-0-A3-0 2/ — Eg‘:
Aot hot CACHE DATA
15 = 1577 —> PD2
=7 - A2-Al6 » PD3
< [ el = CS
3 2 OFo »{OE  32Kx8
'\LE 1 A0 - At
W | WE Do 7 | <5/ Do - D7
—_ CSt » CS
ALE OF1 »| OF 32K x 8
-1 AO - A1
»- CS
= OFE 32K x 8
- A0 - At
WE » WE Do -7 [~/ D5 - D15
»- CS
»| OF 32K x 8
- AO - At
- CS
»! OF 32K x 8
-1 A0 - A1
WE2 - WE Do -7 |t 3’ - D16 - D23
- CS
1 OFE 32K x 8
= A0 - A1
»CS
»| OF 32K x 8
-1 AO - At
WEs - WE _ Do -7 [t t;/ B D24 - D3t
B CS
| OF 32K x 8
Ao - A1
=B A0 -A12
DRTWE ——{ WE DIRTY BIT
— DO p———# DIRTYO
DRTCS ——~ TS 16K x 1
DIRTYl ——®{ DI
-1 Ao-At2 719
TAGWE —»WE  TAG & VALID BIT TAGo - TAGe/s
TAGOE —®|OE 16K x 8/10 lt— > VALID
TAGCS —»CS

2929 drw 02
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IDT7MP6133/34/35 & IDT7MP6151/52/53 128KB/256KB/512KB CMOS

SECONDARY CACHE MODULES FOR THE INTEL i486 PROCESSOR/82420TX PCI SET

COMMERCIAL TEMPERATURE RANGE

PIN NAMES
A4—A18 Address Inputs
A2-0—A3-0 Lower Order Bank 0 Address Inputs
A2-1— Az Lower Order Bank 1 Address Inputs
Do— D31 Cache Data Inputs/Outputs
CS Bank 0 Chip Select Input
CS1 Bank 1 Chip Select Input (256KB only)
WEo- WEs Byte Write Enable Inputs
O Bank 0 Output Enable Input
OFE1 Bank 1 Output Enable Input (256KB only)

Address Latch Enable Input

Tag Data Inputs/Outputs

Valid Bit Input/Output

TAGWE Tag and Valid Bit Write Enable Input
TAGOE Tag and Valid Bit Output Enable Input
TAGCS Tag and Valid Bit Chip Select Input
DIRTYI Dirty Bit Input

DIRTYO Dirty Bit Output

DRTCS Dirty Bit Chip Select Input

DRTWE Dirty Bit Write Enable Input

PDo— PD4 Presence Detect Pins

N.C. No Connect

GND Ground

Vce Power Supply

2929 thl 01

PRESENCE DETECT TABLE™

PIN CONFIGURATION
GND | 57 1 | aND
Do | 58 2 | Dt
D2 | 59 3| D3
D4 | 60 4| Ds
Ds | 61 5 | D7
vee | 62 6 | vec
@Nec. | 63 7 | NCP
Ds | 64 8 | Do
Dio | 65 o | D11
D12 | 66 10 | D13
GND| 67 11 | GND
D14 | 68 12 | D15
D16 | 69 13 | D17
D18 | 70 14 | D19
D20 | 71 15 | D21
vee | 72 16 | vco
D22 | 73 17 | Dza
@Nc. | 74 18 | NC®
D2a | 75 19 D25
D2s | 76 20 | D27
GND | 77 21 | aND
D2g | 78 22 D2g
D3o | 79 23 | Dat
A20 | 80 24 | Az21()
A3 | 81 25 | Az1()
voc | 82 26 | vce
As| 83 27 | As
As | 84 28 | A7
As | 85 29 | Ae
Ato| 86 30 | A1
A2 | 87 31 | A13
A14 | 88 32 A15
Ats | 89 33 | A17
A1 | 90 34 | N.C.
GND|[ o1 35 | GND
DIRTYI| 92 36 | DIRTYO
TAGo | 93 37 | TAGt
TAG2 | 94 38 | TAGs
TAG4 | 95 39 | TAGs
GND| ¢6 40 | GND
TAGs | 97 41 | TAGr®
VALID | o8 42 | TAGs®
TAGCS | 99 43 | ALE
TAGWE | 100 44 | WEo
vee | 101 45 | vce
GND| 102 46 | GND
TAGOE | 103 47 | WE1
Di E | 104 48 | WE2
DIRTYCS | 105 49 | WEs
vee | 106 50 | vee
OFo | 107 51 | OF1 q)
T | 108 s2 | e
PDo | 109 53 | PD1
PD2 | 110 54 | PD3
PD4 | 111 55 | N.C.
GND| 112 56 | GND

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 IDT7MP&164 and IDT7MP6165

module versions that support parity.

3. These pins are N.C. (no connect) on the IDT7MP6133, IDT7MP6134

and IDT7MP6135 modules.

PD4| PD3| PD2| PD1| PD0| Size | Max® Module
N.C|NC.IN.C|NC.|NC.| — — |no cache present
Vce| Veo| N.C.IN.C.|N.C.| 64KB| 8MB —

Vee] Vec| N.C.| N.C.| Vcc| 128KB] 16MB | IDT7MP6133
Vcc| Vec| N.C.| Vcc| N.C.| 256KB| 32MB IDT7MP6134
Vec) Vec| N.C.| Vec| Vec | 512KB| 64MB | IDT7MP6135
Vce) N.C.] Vec] N.C.| N.C.] 64KB | 32MB —
| Vec] N.C.| Vec| N.C.| Vec| 128KB| 64MB | IDT7MP6151
Vee| N.C.| Vec| Vec| N.C.| 256KB| 128MB | IDT7MP6152
Vee| N.C.| Vee| Vec| Vec | 512KB|128MB®)]  IDT7MP6153
NOTES: 2929 161 02

1. Pins PD4 - PDo map directly to the 82424TX CDC Secondary Cache
Control Register bits:
PD4 — CP (cache present)
PDs, PD2 - TAW (tag address width)
PD1, 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.
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IDT7MP6133/34/35 & IDT7TMP6151/52/53 128KB/256KB/512KB CMOS

SECONDARY CACHE MODULES FOR THE INTEL i486 PROCESSOR/82420TX PCI SET

COMMERCIAL TEMPERATURE RANGE

RECOMMENDED OPERATING ABSOLUTE MAXIMUM RATINGS
TEMPERATURE AND SUPPLY VOLTAGE Symbol Rating Vame—Tomm
Grade Ambient Temperature GND Vee VTERM | Terminal Voltage with Respect | —0.5t0+7.0 | V
Commercial 0°C to +70°C oV 5.0V to GND
2629 15103 TA Operating Temperature 0to +70 °C
CAPACITANCE(:2 Teias | Temperature Under Bias —10to+85 | °C
(TA = +25°C, f = 1.0 MHz) TSTG Storage Temperature -551t0+125 | °C
Symbol Parameter Condition| Module® |uUnit| |loutT | DC Output Current 50 mA
CINt Input Capacitance VIN =0V 12 pF NOTE: 2929 1bl 05
(ﬁ‘ DIRTYI, Dirty Stresses greater than those listed under ABSOLUTE MAXIMUM RATINGS
Control) 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
Cin2 Input Capacitance (WE) | VIN=0V | 12/22/12 pF indicated in the operational sections of this specification is not implied.
CIN3 Input Capacitance VIN =0V 1264 pF Exposure to absolute maximum rating conditions for extended periods may
affect reliability.
(A4 - A1s, Tag Contro!)
CiNa  |Input Capacitance(CS, | ViN=0V 50 pF | RECOMMENDED DC
OF, A2 - A3) OPERATING CONDITIONS™
Cryo1  |Data I/O Capacitance |VouT = 0V| 14/25/14 pF Symboi Parameter Min. | Typ.| Max.| Unit
Cro2  {Tag /O Capacitance VouT = 0V 12 pF Ve Supply Voltage 4751 50| 5.25 v
Co Output Capacitance Vourt = 0V 12 pF GND Supply Voltage 0 0 0.0 v
NOTES: 2929 1b1 04 VIH Input High Voltage 2.2 —_ 6.0 \
1. These parameters are guaranteed by design but not tested.
2. These parameters are maximum values. ViL Input Low Voltage  |-0.50f — | 0.8 \
3. The module specifications are for either 128K/256KB/512KB versions  NOTE: 2929 1ol 06
respectively or all versions if the specification is a single number. 1. VIL = -3.0V for pulse width less than 5ns.
4. For the IDT7MP6151/52/53 modules, the specification is 22pF.
DC ELECTRICAL CHARACTERISTICS
(Vce = 5.0V £ 5%, TA = 0°C to 70°C)
) Module Module
Symbol Parameter Test Condition Min. Max. Unit
Ji] | Input Leakage Current Vece = Max, VIN = GND to Vco - 20 pA
lIlu] | Input Leakage Current (CS, OF, Vce = Max, VIN = GND to Vce - 40 pA
A2 - A3)
[lto] | Output Leakage Current Vour = 0V to Vce, Vec = Max., CS2 ViH — 20 pA
VoL | Output Low Voltage loL = 8mA, Ve = Min. —_ 0.4 \
VoH | Output High Voltage IoH = —4mA, Vce = Min. 2.4 — \Y
Icc | Operating Power Supply Current Vee = Max., CS< VL, — 9950 mA
f = fMax, Outputs Open 11401
Ise | Standby Supply Current Vce = Max., CS2 ViH, — 405M mA
f = iMAX, Outputs Open 445(@)
Ise1 | Full Standby Supply Current Vce = Max., CS= Vec — 0.2V, — 1850 mA
f=0, VIN>Vcc—0.2Vor<0.2V 205@
NOTES: 2929 tbl 07
1. This specification is for the IDT7MP6133/34/35 modules.
2. This specification is for the IDT7MP6151/52/53 modules.
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IDT7MP6133/34/35 & IDT7MP6151/52/53 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

+5V

480Q2

DATAouT

AC ELECTRICAL CHARACTERISTICS

2550 50pF*

*including scope and jig capacitances

Figure 1. Output Load

(Vee = 5.0V £ 5%, TA=0°C to 70°C)

2929 tbl 08

2929 drw 04

DATAouT

255Q

+5V

480Q

5pF*

2929 drw 05

*including scope and jig capacitances

Figure 2. Output Load
{for tonz, tcHz, toLz and tcrz)

7MP6133/34/35S33M and IDT7MP6151/52/53S33M
Data Tag Dirty
Symbol Parameter Min. Max. Min. I Max. Min. Max. Unit
Read Cycle
tRC Read Cycle Time 30 — 30 — 30 — ns
1AA A2 - A3 Address Access Time — 18 — — — - ns
tAA A4- A16® | Address Access Time — 30 — 120 — 28 ns
tACS Chip Select Access Time — 18 — 12 — 30 ns
toE Output Enable to Output Valid — 15 — 10 — — ns
tcHzM Chip Deselect to Output in High-Z — 15 — 10 — 15 ns
tOHZ(" Output Disable to Output in High-Z — 15 — 10 — — ns
toH Output Hold from Address Change 3 — 3 — 3 — ns
Write Cycle
tWe Write Cycle Time 30 — 30 —_ 30 — ns
twp Write Pulse Width 13 — 13 — 13 — ns
DS Data Setup to Write Time 11 — 13 — 13 — ns
tDH Data Hold from Write Time 0 — 0 — 0 — ns
tcw Chip Select to End-of-Write 20 — 20 — 20 — ns
1AW A4 - At Address Valid to End-of-Write 23 — 20 — 23 — ns
1AS A2 - A3 Address Set-up Time 2 — - — — — ns
1AS A4 - Ate Address Set-up Time 10 — 2 —_ 10 —_ ns
NOTES: 2929 tbl 09
1. This parameter is guaranteed by design, but not tested.
2. Module supports i486DX2 CPU. For support for i486SX/DX support, please consult the factory.
3. This parameter is for the condition when ALE is high.
7.20 5




IDT7MP6133/34/35 & IDT7TMP6151/52/53 128KB/256KB/512KB CMOS

SECONDARY CACHE MODULES FOR THE INTEL 1486 PROCESSOR/82420TX PCI SET COMMERCIAL TEMPERATURE RANGE
PACKAGE DIMENSIONS
IDT7MP6133 R ONT VIEW e view
3.130
8.150 0.230 MAX
[i57] f—
B = BllBI|[B]| B I
1.090 g
1110 B |g BB B B l
0.600 2.300 I
0.620 2.320 I
PIN 1 0.055
0.069
0.040 0.050 TYP
2Xg.o60 1
0.072
0.076
BACK VIEW 262 om0

IDT7MP6134

FRONT VIEW SIDE VIEW

3.130
3150 0.365 MAX

0.600 2300 T
0.620 I‘

2.320

B| = r[8][e]E]| & "||‘-
o BED allaflalla] § |:u:|
—»

e

.055

0.069

PIN 1

o

Bn
/ —»"-4— —»|[e-0.150
o X g.ggg R 0.050 TYP — L_
: 0.072
0.076
BACK VIEW

2929 drw 07
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IDT7MP6133/34/35 & IDT7MP6151/52/53 128KB/256KB/512KB CMOS
SECONDARY CACHE MODULES FOR THE INTEL i486 PROCESSOR/82420TX PCI SET COMMERCIAL TEMPERATURE RANGE

PACKAGE DIMENSIONS

IDT7MP6135
FRONT VIEW SIDE VIEW
3.130
[|= 3.150 .' 0.365 MAX
1.180
1.210 |
y 3 X0.295 MIN
0.600 2.300 |
0.620 2320 ||
PIN1 0.055
ey 0.069
/ »>lle— > ||<- 0.150
0.040 0.050 TYP
2X 0.060 R
0.072
0.076
BACK VIEW
2929 drw 08
IDT7MP6151
FRONT VIEW SIDE VIEW

3.130

3.150 Lt 0.365 MAX

.lg_.@ 2300 |

0.620 2320
PIN1 X
0.069
gy @x
gn
a8 B8
>2<]
/ —>"1— -Pl ||'<- 0.150
0.040 0.050 TYP
2 XO 060 R
0.072
0.076
BACK VIEW 2929 drw 09




IDT7MP6133/34/35 & IDT7MP6151/52/53 128KB/256KB/512KB CMOS

SECONDARY CACHE MODULES FOR THE INTEL i486 PROCESSOR/82420TX PC1 SET COMMERCIAL TEMPERATURE RANGE

PACKAGE DIMENSIONS
IDT7MP6152 FRONT VIEW

3.130
i= 3.150

ag aaaa_}_
MmMmmmmmmmM

3X0.295 MIN
0.600
— | 0:600 2300
0.620 2 350
PIN 1
[3221: %]
£ En
: 5]
[ee] 2= -]
/ —>||<— ->| je-0.150
0.040 o 0.050 TYP
0.060 0.072
0.076
BACK VIEW
IDT7MP6153 FRONT VIEW
3.130
I- 3.150 >
<21 1]
1 150 BD el B (8l [B
1.210 |
l
3 X 0.295 MIN
PIN 1
o [
BE om
mam| |B
BER
/ —>||‘— - ||<-o.150
0.040 0.050 TYP  —p»
2X 5060 1
0.072
0.076
BACK VIEW

SIDE VIEW

0.365 MAX

o
[

2929 drw 10

SIDE VIEW

0.365 MAX

- b

(=] =3
olo
olo
(] [

2929 drw 11




IDT7MP6133/34/35 & IDT7MP6151/52/53 128KB/256KB/512KB CMOS
SECONDARY CACHE MODULES FOR THE INTEL i486 PROCESSOR/82420TX PCI SET

COMMERCIAL TEMPERATURE RANGE

ORDERING INFORMATION
DT XXXXX A 999 A A
Device Power Speed Package Process/
Type Temperature
Range
\—-' Blank  Commercial (0°C to +70°C)
I M 112 lead Low Profile CardEdge
Module

, 33 } Speed in Megahertz

Il S Standard Power
7MP6133 128KB Secondary Cache Module — 7-bit tag
7MP6134 256KB Secondary Cache Module — 7-bit tag
7MP6135 512KB Secondary Cache Module — 7-bit tag
7MP6151  128KB Secondary Cache Module — 9-bit tag
7MP6152 256KB Secondary Cache Module — 9-bit tag
7MP6153 512KB Secondary Cache Module — 9-bit tag

2929 drw 12
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256KB/512KB SECONDARY ip PS40
CACHE MODULES FOR THE IDT7MP6142
PENTIUM™ AND POWER PC™ CPUs plllidpy
Integrated Device Technology, Inc. IDT7MP6145

PRODUCT PREVIEW

FEATURES

256KB/512KB secondary cache module family

ldeal 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 5.0V power supply with 3.3V I/O
compatibility

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

.

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 IDT's burst CacheRAMs™ in plastic surface
mount packages mounted on a multilayer epoxy laminate
(FR-4) board. Extremely high speeds at optimum costs are
achieved using IDT’s high-performance, high-reliability
BiCMOS and CMOS technologies.

The dual read-out SIMM package configuration allows 136
signalleads tobe placed on apackage thatis 4.05" long, 0.25"
thick and 1.0" tall.

The IDT7MP6140/41/42/43/44/45 operate from a single
5.0V power supply with 3.3V compatibility for the input/outputs
(/Os). Equal clock line trace lengths ensure minimum clock
skew. Multiple GND pins and on-board decoupling capacitors
ensure maximum protection from noise.

FUNCTIONAL BLOCK DIAGRAM

— PDo

AQ - Ats s —» PD1
— — PD2
"y —
o 8
WEo 7— Do - D7 WE4 #— Dz - Dao
32/64K x 18 8 Dro 32/64K x 18 Dp4
264K x 1 - 7— Ds - D15 X1 #—> Dao - Da7
WE! DP1 WEs Dps
WE2 - ~—— D15 - D23 WEs #—= Das - Dss
— 32/64K x 18—~ |5, " 07 —32/64K x 18— 0P
7 D24 - D31 7 Dss - De3
e » DpP3 W__E7 - > Dp7
CEo - CE1
Oko > OE1 —|
CLKo CLK1 =
2930 drw 01
The IDT logo is a registered trademark and CacheRAM is a k of Device Te y, Inc.
All others are of their respecti i
COMMERCIAL TEMPERATURE RANGE OCTOBER 1993

©1993 Integrated Device Technology, inc.
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IDT7MP6140/41/42/43/44/45 256KB/512KB CMOS SECONDARY

CACHE MODULES FOR THE PENTIUM AND POWER PC PROCESSORS COMMERCIAL 'I;EMPERATURE RANGE
PIN CONFIGURATION PIN NAMES
Ao—A1s Address Inputs
PDol 1 69|GND
PD1| 2 70| PD2 Do - De3 Inputs/Outputs
Do| 3 71|vCcC _ -
D1l 4 721D2 Eo D_P7 Parity Inputs/Outputs
Vee| 5 73|D3 CEo— CE1 Chip Enable Inputs
Ds| 6 74|Ds — — -
Ds| 7 75|D7 W - WE7 Byte Write Enable Inputs
Dro} 8 76|GND BE_ OF
Dsl 9 77| Ds Ok — OE1 Output Enable Inputs
D1o| 10 78|D11 DSp Address Status Processor Input
GND| 11 79|D12 —
CLKa| 12 80| GND DSc Address Status Cache Controller Input
GND} 13 81(D13 Ry
Dia) 14 a2|D1s DV Burst Address Advance Input
Vee} 15 83 gnD CLKo— CLK1 Clock Inputs
B:s 1675 gg Di1s PDo—PD2 Presence Detect Pins
D19 18 86|D20
Doil 19 a7|D2 N.C. No Connect
Vcci 20 88 8?\13D GND Ground
Dr2{ 21 89
Doa| 22 90| D2s \ele Power Supply
D2s| 23 91|D27 2930 b1 01

Do1]26  S4GAD PRESENCE DETECT TABLE
GNDl2s S| PD2| PD1 | PDO Type Size | _Module
_WE21 30 98{Oko N.C{ N.C.[N.C. — — no cache
DSp| 31 99|ADSc
ADV| 32 100|GND N.C.{ N.C.| GND — — reserved
weel33 1011E! N.C|GND|[NC.| Linear Burst | 256KB | IDT7MP6144
J— N.C.| GND | GND Linear Burst 512KB | IDT7MP6145
WEs| 35 103|WE7
Daz2| 36 104|CE1 GNDJ N.C.| N.C. | Interleaved Burst | 256KB | IDT7MP&142
G‘,?fg s e Da GND| N.C. [ GND | Interleaved Burst» | 512kB | IDT7MP6143
Ds3s| 39 107|Da7 GND| GND| N.C. | Interleaved Burst | 256KB | IDT7MP6140
Das| 40 108|Vce
Dag| 41 109|Dpra GND| GND | GND | Interleaved Burst | 512KB | IDT7MP6141
Do} 42 110(D41 NOTE: 2930 1bl 02
Veel 43 111Dz 1. This version has additional special features to the standard 2-1-1-1

Daz| 44 112| D44
Da4s{ 45 113|GND
D46} 46 114|D47
Dps| 47 115| D48
GND} 48 116|D4g

burst; please consult the factory for details.

CLKi[49  117|GND RECOMMENDED DC

GNDj 50 118|Dso

Dsz| 51 119 D51 OPERATING CONDITIONS

D 120|D

022 252; 121 DZ; Symbol Parameter Min. | Typ.| Max. | Unit |
Dre| 54 122|GND

Veal 55 123| Ds7 Vce Supply Voltage 475 | 50| 5.25 \
Dss| 56 124|Dsg GND Supply Voltage 0 0 0.0 \
Deo| 57 125(Ds1 -

Ds2| 58 126|De3 ViH Input High Voltage 2.2 — 6.0 \i
DAPS gg }Sg X::C ViL Input Low Voltage |-050| — | 08 | Vv
A2] 61 129(As NOTE: 2930 tbl 03
A4| 62 130(As 1. VIL = =8.0V for pulse width less than 5ns.

As| 63 131|A7
As| 64 132{GND
A10| 65 133|Ag

AZles 1A RECOMMENDED OPERATING
GND) 68 136]A1s 2930 drw 02 TEMPERATURE AND SUPPLY VOLTAGE
DUAL READ-OUT SIMM Grade Ambient Temperature GND Vee
TOP VIEW Commercial 0°C to +70°C ov 5.0V

2930 tbl 04




IDT7MP6140/41/42/43/44/45 256KB/512KB CMOS SECONDARY
CACHE MODULES FOR THE PENTIUM AND POWER PC PROCESSORS

COMMERCIAL TEMPERATURE RANGE

CAPACITANCE(™: 2
(TA = +25°C, f = 1.0 MHz)

ABSOLUTE MAXIMUM RATINGS

d Symbol Rating Value Unit
(1, o
Symbolf Parameter™ |Condition | 7MP6140-45 1Unkt | Iy7eny T rerminal Voltage with Respect | —0510+7.0 | V
CINt Input Capacitance | ViN= 0V 25 pF to GND
(Address, Control) T o — "
Cinz Input Capacitance | VIN =0V 15 pF A perating Temperature 010 +70 c
(CE, OF, CLK) TeiAs | Temperature Under Bias —10t0+85 | °C
CiN3 Input Capacitance | VIN = 0V 8 pF TsTG Storage Temperature -55t0+125 | °C
(WE) - lout DC Output Current 50 mA
Cvo I/O Capacitance | VouT =0V 10 pF NOTE: 2530 5106
NOTES: 20301105 Stresses greater than those listed under ABSOLUTE MAXIMUM RATINGS
1. These parameters are guaranteed by design but not tested. mayt?ausle Pe'"';?ne"" tgafa'ag,e to :‘:ﬁ device. Thi;] is 351'555 fa‘inbg onlt);.land
: nctional operation ofthe device at these or any other conditions above those
2. These parameters are maximum values. indicated ir? the operational sections of thisyspecification is not implied.
Ef)f(posurl@ tbqlgéasolute maximum rating conditions for extended periods may
affect reliability.
DC ELECTRICAL CHARACTERISTICS
(Vee = 5.0V + 5%, TA= 0°C to 70°C)
7MP6140-45 7MP6140-45
Symbol Parameter Test Condition Min. Max. Unit
L] Input Leakage Current Vece = Max, VIN = GND to Vecc - 20 pA
(Address, Control)
lu) Input Leakage Current Vce = Max, VIN = GND to Vee —- 10 HA
(CE, OF, CLK)
(LN} input Leakage Current Vee = Max, VIN = GND to Ve 5 A
(WE)
|ILo| Output Leakage Current Vourt = 0V to Vce, Vee = Max. — 5 HA
VoL Output Low Voltage loL = 8mA, Vce = Min. — 0.4 \
VOH Output High Voltage loH=~4mA, Vcc = Min. 2.4 — \
lcc Operating Power Vee = Max., CE< Vi, - 1000 mA
Supply Current f = fMAX, Outputs Open
IsB Standby Power Ve = Max., CE2 ViH, — 200 mA
Supply Current t = fmax, Outputs Open
IsB1 Full Standby Power Vce = Max., CE2 Vo - 0.2V, f=0, — 120 mA
Supply Current VIN£0.2VorVIN2 Vece - 0.2V,
Outputs Open
29301tbl 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
2930 b1 08
+5V +5V
4800 480Q
DATAouT DATAouT
*
2550 50pF* 255Q SpF
2930 drw 03 2930 drw 04
*including scope and jig *including scope and jig
Figure 1. Output Load Figure 2. Output Load
(for tokz, tcHz, toLz and tcLz)
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IDT7MP6140/41/42/43/44/45 256KB/512KB CMOS SECONDARY
CACHE MODULES FOR THE PENTIUM AND POWER PC PROCESSORS

COMMERCIAL TEMPERATURE RANGE

PACKAGE DIMENSIONS

FRONT VIEW
=) 4.050 -1
|< 3.784 >| 0.25>|
g i l i ; ; i i (Lj_
@] 0.400 _>”<—
0.050
| 0250 ¥ | 0.050 "’”‘_T SIDE VIEW

PIN 1
o 0

BACK VIEW

ORDERING INFORMATION

999 A A
Speed

IDT  XXXXX A

Device
Type

Process/
Temperature
Range

‘-—l Blank

Power Package

7MP6144
7MP6145

7MP6140
7MP6141
7MP6142
I 7MP6143

2930 drw 03

Commercial (0°C to +70°C)

68 position dual read-out SIMM
(Single In-line Memory Module)

}

Standard Power

Speed of the SRAMs used
(nanoseconds)

256KB Interleaved Burst Cache Module
512KB Interleaved Burst Cache Module
256KB Interleaved Burst Cache Module
512KB Interleaved Burst Cache Module
256KB Linear Burst Cache Module
512KB Linear Burst Cache Module

2930 drw 04
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Integrated Device Technology, Inc.

256KB, 512KB AND 1MB
SECONDARY CACHE MODULES FOR
THE INTEL® PENTIUM™ PROCESSOR

PRELIMINARY
IDT7MP6157
IDT7MP6158
IDT7MP6159
IDT7MP6160

FEATURES

+ 256KB, 512KB and 1MB 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

CELP2X80SC3248

Single 5V (£5) power supply

Multiple GND pins and decoupling capacitors for maxi-

mum noise immunity

DESCRIPTION

The IDT7MP6157/58/59/60 are a family of 256KB/1MB/
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'sburst and asynchronous
CacheRAMSs™ 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. )

Thelow profile cardedge package configuration allows 160
signalleads to be placed on apackage 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 IDT7MP6157/58/59/60 are
TTL-compatible, and operate from a single 5V supply. Burst
SRAM versions are 3.3V /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.

FUNCTIONAL BLOCK DIAGRAM

137
e
A7- A9 [
A30 - P60 —f—m]
Wi -l 8l o
e (32K/128K x 8) x 2 @7/ Do-D7
CLKo - asynchronous < » Dpo
— or ~ ey
- 32K/64K x 18 N Ds-Dis
WE > burst/parity > » Dp
WE; R 7 AN
e (32Kn28K x8)x2 | |7 T D16 - D23
CLK1 —t asynchronous < » DP2
- or — e
32K/64K x 18 7= D24 - Dot
WE > burst/parity - Dp3
B —p
o —
ADSc0 —_—
ADS0
ADW —

—» PDo
—» PD1
—» PD2
A7 - A1 L
A3 - A6 —y—»
WE -l
WEs 7| (32K/128K x 8) x2 7= D32- D39
Clke > asynchronous - > Dp4
- or — e
32K/B4K x 18 - = Dap - D47
WE > burstparity < » Drs
WE Bl
e — 1 (32K/128K x 8) x2 /=% D45 -Dss
CLKs al asynchronous - » Drs
— or — e o
32K/64K x 18 N B A Ds6- De3
WE > burst/parity -t » D7
cE —>
Ok —
At i
ADS1 —
ADVA —]

3031 drw 01

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

All others are of their respx

COMMERCIAL TEMPERATURE RANGE

OCTOBER 1993

©1993 Integrated Device Technology, Inc.
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IDT7MP6157/58/59/60 256KB/1MB/256KB/512KB CMOS SECONDARY

CACHE MODULES FOR THE INTEL PENTIUM PROCESSOR . COMMERCIAL TEMPERATURE RANGE
PIN CONFIGURATION PIN NAMES
anol o I e A3—Atg Address Inputs
vee) s 8| b Do— Ds3 Inputs/Outputs
\g;g gg g ‘[/)gac Dro— Dp7 Parity Inputs/Outputs
GDSE) g; g gi‘sD CEo—CE1 Chip Enable Inputs
@ oe7 | 80 9 gpe‘“ WEo— WE7 Byte Write Enable Inputs
55 | 90 10 54 pr— prm—
Ds3 | 91 1 | Ds2 OEo— OF1 Output Enable Inputs
D51 | 92 12 Dso —_— pr—
GND| 93 13 | GND DSpo— ADSP1 | Address Status Processor Inputs
D49 | 94 14 | D ———
023 o5 15 D:Z DSco— ADSc1 | Address Status Cache Controller Inputs
Sjg 8? ]? B‘jg ADVo - ADV1 Burst Address Advance Inputs
GND| 98 18 | GND
o 081 | 9 19 | bwo CLKo - CLKa Clock Inputs
DPs | 100 20 | Dpa -
Dso | 101 21 | pss PDo— PD2 Presence Detect Pins
Da7 | 102 22 | D3s
Das | 103 2 | Das N.C. No Connect
GND| 104 24 | GND GND Ground
D33 | 105 25 | Da2
D3t | 108 26 | D30 vce Power Supply
p29 | 107 27 | D2s
D27 | 108 28 | D26 : 3031 10101
D2s | 109 29 | D2a
GND| 110 30 | GND
@ppa| 1M 31 | pp2®
D23 [ 112 32 | Da2
D21 | 113 33 | D20
vee| 114 34 | vee )
Dis | 115 35 Dis
GND| 116 3 | GND PRESENCE DETECT TABLE
17 16
‘écig ::g gg ‘[’)ff PD2|PD1|PD0o| SRAM | Type | Size Module
GDr:; :gg’ ‘;? g‘NZD N.C.[N.C.[N.C. — — — | No cache present
D11 [ 122 42 | D10 N.C.|N.C.|GND| 128K x 8| Asynch | 1MB IDT7MP6158
vee | 123 43 | vee N.C.|GND|N.C.| 32K x 8 | Asynch | 256KB IDT7MP6157
Do [ 124 44 | D8
@pp1 | 125 45 | DPo®@ N.C.|GND|GND — — — Reserved
e I GND|N.C.[N.C Reserved
D7 | 127 47 | De .C.IN.C. — — —
Ds | 128 48 | D4
D3| 129 49 | D2 GND|N.C.|GND —_ —_ —_ Reserved
RN IR GND|GND|N.C.| 32Kk x 18] Burst |256kB| IDT7MP8159
Pl IR B GND|GND|GND| 64K x 18| Burst |512kB| IDT7MP&160
As-t | 134 54 A5-0
Ast| 135 55 | Aso 3031 10102
A7 136 56 | As
GND| 137 57 | GND
A9 | 138 58 | A0
A1 | 138 59 | A2
A13 | 140 60 | A4
A5 | 141 61 Als
A7 | 142 62 | Ats
© GND| 143 63 | GND
A19 | 144 64 | PDO
PD1 | 145 65 | PD2
MCLKo | 145 66 | CLK1(™
mcLKe | 147 67 | CLKam
GND| 148 68 | GND
WE7 | 149 69 | WEs
WEs | 150 70 | WE4
WEs | 151 71 | Wez
WE1 | 152 72 | WEo
GND | 153 73 | GND
W ADSCH | 154 74 | ADScot
CEi | 155 75 | Th
M ADVH | 156 76 | ADVo(
OE1 | 167 77 | OFo
vee| 158 78 | vec
(" ADSP1 | 159 79 | ADSpo
GND | 160 80 GND

LOW PROFILE CARDEDGE MODULE
TOP VIEW
NOTES: 3031 drw 02
1. These pins are no connects for the asynchronous module version.
2. These pins are no connects for the module versions without parity.
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IDT7MP6157/58/59/60 256KB/1MB/256KB/512KB CMOS SECONDARY
CACHE MODULES FOR THE INTEL PENTIUM PROCESSOR

COMMERCIAL TEMPERATURE RANGE

RECOMMENDED DC
OPERATING CONDITIONS

RECOMMENDED OPERATING

TEMPERATURE AND SUPPLY VOLTAGE

Symbol Parameter Min. | Typ.| Max. | Unit Grade Ambient Temperature GND Vce
Vce Supply Voltage 475 | 50| 5.25 \ Commercial 0°C to +70°C 0V | 5.0V+5%
GND Supply Voltage 0 0 0.0 \ 3031 tbl 04
VIH Input High Voltage 2.2 — 6.0 \

ViL Input Low Voltage |-0.5M| — 0.8 \Y
NOTE: 3031 tbl 03
1. VIL = -3.0V for pulse width less than 5ns.
CAPACITANCE™ 2 ABSOLUTE MAXIMUM RATINGS
(TA = +26°C, f = 1.0 MHz) Symbol Rating Value | Unit
Symbol| Parameter® [Condition |'6157/8)'6159/60 j Unit VTERM | Terminal Voltage with Respect | -0.5t0+7.0 | V
CINt Input Capacitance| VIN=0V | 45 25 pF to GND
(Addregs) Ta Operating Temperature 0to +70 °C
Cin2 l&%}g—?éﬂﬁ:‘;? VIN=0V | 25 15 pF TBlAs | Temperature Under Bias ~10to +85 °C
CIN3 Input Capacitance| Vin =0V ) pF TsTG Storage Temperature -55t0+125 | °C
(WE, CLK) lour | DC Output Current 50 mA
Cio I/O Capacitance |Vour=0V| 10 10 pF NOTE: 3031 61 06
NOTES: a031bros  Stresses greater than those listed under ABSOLUTE MAXIMUM RATINGS

1. These parameters are guaranteed by design but not tested.

2. These parameters are maximum values.

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.

DC ELECTRICAL CHARACTERISTICS
(VCC = 5.0V £ 5%, TA = 0°C to 70°C)

7MP6157/58 7MP6159/60
Symbol Parameter Test Condition Min. Max. Min. Max. Unit
(LN} Input Leakage Current Vce = Max, VIN = GND to Vce — 40 — 40 HA
(Address)-
JILy) Input Leakage Current Vee = Max, VIN = GND to Vce - 20 - 20 HA
(CE, OE, Control)
1L Input Leakage Current Vce = Max, VIN = GND to Vce - 5 5 HA
(WE, CLK)
|iLo] Output Leakage Current VouT = 0V to Vce, Vee = Max. —_ 5 — 5 pHA
VoL Output Low Voltage loL = 8mA, Vce = Min. — 0.4 — 0.4 Vv
VOH Output HighVoltage loH=—4mA, Vcc = Min. 2.4 — 2.4 — \
lcc Operating Power Vce = Max., CE< Vi, — 1280/ — 1000 mA
Supply Current f = fMAX, Outputs Open 1200
IsB Standby Power Vee = Max., CE2 Vi, — 480/ — 200 mA
Supply Current f = fMAX, Outputs Open 360
IsB1 Full Standby Power Vee = Max., CE= Vec - 0.2V, f = 0, — 160 — 120 mA
Supply Current VINS 0.2V or VIN 2 Vce - 0.2V,
Qutputs Open
3031 tbi 07
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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
+5V
480Q
4800
DATAouT
DATAout .
. 2550 SpF
255Q S0pF

*including scope and jig capacitances
3031 drw 04

*including scope and jig capacitances
3031 drw 03 Figure 2. Output Load

Figure 1. Output Load (for tonz, tcHz, toLz and tcLz)

PACKAGE DIMENSIONS

7TMP6157
FRONT VIEW SIDE VIEW
0.690 4.330 0.365 MAX
0710 | 2350 |‘_
1 -
B B E B gl |
| oo o, x o255 v
2.150
—» |-—1—'§§8—+—m—-| \ | k-
. : 0.055
0.100 0.069
0.120 PIN1 :
sl Jel[ | Bl s
>l - L|<_-o.1so . \
0.050 TYP — 0.040
2X 565 R
PIN 81 0.072 0.060
0.076

3031 drw 05
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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
. SIDE VIEW
0.790 4.330
0810 2.350 o 365 MAX

193]
m
193]
m
jias]
%o

v

1.950 2150
—> — 1.070 2170
0.100
0.120 PIN 1
: B : B B
-l | |}-o0.150 \
0.050 TYP —p 0.040
2X 7z R
PIN 81 0,072 0.060
0.076
3031 drw 06
7MP6159, 7MP6160
FRONT VIEW
4330 SIDE VIEW
1.140 4.350 ) 0.445 MAX
1.160 }‘7
B B B ¢ '
r Wmmuuummmmmunnumﬂmumunnumuummuumunnﬂ_rs Xozss N
1.950
1 .970
0.100 0.055
0420 PINT 0.069
g B B
> > tmso \
0.050 TYP —p 0.040
2X ===~ R
PIN 81 0.072 0.060
0.076
3031 drw 07

7.22



IDT7MP6157/58/59/60 256KB/1MB/256KB/512KB CMOS SECONDARY
CACHE MODULES FOR THE INTEL PENTIUM PROCESSOR

COMMERCIAL TEMPERATURE RANGE

ORDERING INFORMATION
DT XXXXX A 999 A A
Device Power Speed Package Process/
Type Temperature

Range

|—_‘ Blank

—{ ™

N == a2 (O
o~Napo

S

7MP6158

7MP6159

|
l 7MP6157
| 7MP8160

Commercial (0°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
1MB 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
headqguarters. 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.

ALABAMA

DT

555 Sparkman Drive
Suite1238

Huntsville, AL 35816

ALASKA

Thorson Co. Northwest
12340 NE 8th St., #201
Bellevue, WA 98005

ARIZONA

Western High Tech Mktg.
9414 E. San Salvador
Suite 206

Scottsdale, AZ 85258

ARKANSAS

DT

(S. Cen. Regional Office)
14285 Midway Rd.,
Suite 100

Dallas, TX 75244

CALIFORNIA

DT

(Corporate Headquarters)
2975 Stender Way

P.O. Box 58015

Santa Clara, CA 95052

DT

(Western Headquarters)
2975 Stender Way
Santa Clara, CA 95052

DT

(SW Regional Office)
6 Jenner Drive .
Suite 100

Irvine, CA 92718

DT

(SW Regional Office)
16130 Ventura Bivd.
Suite 370

Encino, CA 91436

Quest-Rep

6494 Weathers Place
Suite 200

San Diego, CA 92121

DOMESTIC SALES REPRESENTATIVES

CANADA
(EASTERN)

Dynasty Components
1140 Morrison Drive
Unit110

Ottawa, Ontario
Canada K2H 8S9

Dynasty Components
2339 Otami Trail
Mississauga, Ontario
Canada L5H 3N2

Dynasty Components
1870 Sources Boulevard
Suite 202

Pointe Claire, Quebec
Canada H9R 5N4

CANADA
(WESTERN)

Dynasty Components

2 Mountain River Estates
Site 17, R.R#2

Calgary, Alberta

Canada T2P 2G5

Thorson Co. Northwest
12340 NE 8th St,, #201
Bellevue, WA 98005
{Covering British
Columbia)

COLORADO

DT

(NW Regional Office)
1616 17th Street
Suite 370

Denver, CO 80202

Thorson Rocky Mountain
7108 "D" S. Alton Way
Suite A

Englewood, CO 80112

CONNECTICUT

SJ New England
10 Copper Ridge Circle
Guilford , CT 06437

SJ New England
15 Coventry Lane
Naugatuck, CT 06770

DELAWARE

DT

(SE Regional Office)
Horn Point Harbor
105 Eastern Avenue
Suite 201

Annapolis, MD 21403

S-J Mid Atlantic, Inc.
131-D Gaither Drive
Mt. Laurel, NJ 08054

FLORIDA

DT

(SE Headquarters)

1413 S. Patrick Drive
Suite10

Indian Harbor Beach, FL
32937

DT

18167 U.S. 19 North
Suite 455

Clearwater, FL 34624

DT

1500 N.W. 49th Street
Suite 500

Ft. Lauderdale, FL 33309

GEORGIA

IDT

(SE Regional Office)
18167 U.S. 18 North
Suite 455

Clearwater, FL 34624

HAWAII

DT

(Western Headquarters)
2975 Stender Way
Santa Clara, CA 95052

IDAHO
(NORTHERN)
Anderson Associates
270 S. Main Street

Suite 108
Bountiful, UT 84010

IDAHO
(SOUTHERN)

Thorson Rocky Mountain
1831 E. Fort Union Blvd.
Suite 103

Salt Lake City, UT 84121

ILLINOIS

DT

(Central Regional Office)
1375 E. Woodfield Road
Suite 380

Schaumburg, IL 60173

Synmark Sales

1440 N. Northwest Hwy.
Suite 300

Park Ridge, IL 60068

INDIANA

Arete Sales

2260 Lake Avenue
Suite 250

Ft. Wayne, IN 46805

Arete Sales

918 Fry Road

Suite D

Greenwood, IN 46142

IOWA

Rep Associates

4905 Lakeside Drive N.E.
Suite 107

Cedar Rapids, IA 52402

Rush & West Associates
4537 Brady Street
Davenport, IA 52807

KANSAS

Rush & West Associates
333 E. Poplar Street
Olathe, KS 66061

KENTUCKY
(EASTERN)

Norm Case Associates
21010 Center Ridge Road
Rocky River, OH 44116

KENTUCKY
(WESTERN)

Arete Sales

2260 Lake Avenue
Suite 250

Ft. Wayne, IN 46805

LOUISIANA

DT

(S. Cen. Regional Office)
14285 Midway Road
Suite100

Dallas, TX 75244

MAINE

IDT

(NE Headquarters)

#2 Westboro Business Pk.
200 Friberg PkWay,

Suite 4002

Westboro, MA 01581

MARYLAND

DT

(SE Regional Office)
Horn Point Harbor
105 Eastern Avenue
Suite201

Annapolis, MD 21403

MASSACHUSETTS

DT

(NE Headquarters)

#2 Westboro Business PK.
200 Friberg PkWay,

Suite 4002

Westboro, MA 01581

SJ New England
11 Waterman Street
Worchester, MA 01603

MICHIGAN

Tritech Sales

33900 W. Eight Mile Rd.
Suite 181

Farmington Hills, MI
48335



MINNESOTA

DT

(N. Cen. Regional Office)
1650 W. 82nd Street
Suite 1040

Minneapolis, MN 55431

OHMS Technology Inc.
5780 Lincoln Drive
Suite 400

Edina, MN 55436

MISSISSIPPI

IDT

555 Sparkman Drive
Suite1238

Huntsville, AL 35816

MISSOURI

Rush & West Associates
2170 Mason Road
St. Louis, MO 63131

MONTANA

Thorson Rocky Mountain
7108 "D" S. Alton Way
Suite A

Englewood, CO 80112

NEBRASKA

DT

(Central Headquarters)
1375 E. Woodfield Road
Suite 380

Schaumburg, IL 60173

NEVADA
(NORTHERN)

DT

(Western Headquarters)

2975 Stender Way
Santa Clara, CA 95052

NEVADA
(SOUTHERN)
Waestern High Tech Mktg.
9414 E, San Salvador,

Suite 206
Scottsdale, AZ 85258

NEW HAMPSHIRE

DT

(NE Headquarters)

#2 Westboro Business PK.
200 Friberg PkWay,

Suite 4002

Westboro, MA 01581

NEW JERSEY

DT

(SE Regional Office)
One Greentree Centre,
Suite 202

Mariton, NJ 08053

SJ Mid-Atlantic, Inc.
1331-D Gaither Drive
Mt. Laurel, NJ 08054

NEW JERSEY
(NORTHERN)

SJ Associates

265 Sunrise HWay, #20
Rockville Centre, NY
11570

NEW MEXICO

Western High Tech Mktg.
9414 E. San Salvador
Suite 206

Scottsdale, AZ 85258

NEW YORK

DT

(NE Regional Office)
1160 Pittsford Victor Rd.
Bldg. E

Pittsford, NY 14534

Quality Components
3343 Harlem Road
Buffalo, NY 14225

Quality Components
116 E. Fayette Street
Manlius, NY 13104

Quality Components
2318 Titus Avenue
Rochester, NY 14622

NEW YORK (cont.)
Quality Components

RD #2, Box 31E
Glassfactory Road

Holland Patent, NY 13354

SJ Associates

265 Sunrise HWay, #20
Rockville Centre, NY
11570

NORTH CAROLINA

Tingen Technical Sales
304A W. Millbrook Road
Raleigh, NC 27609

NORTH DAKOTA

OHMS Technology Inc.
5780 Lincoln Drive
Suite 400

Edina, MN 55436

OHIO

Norm Case Associates
21010 Center Ridge Road
Rocky River, OH 44116

OKLAHOMA

DT

(S. Cen. Regional Office)
14285 Midway Road
Suite 100

Dallas, TX 75244

OREGON

DT

(NW RegionalOffice)
15455 NW Greenbriar
PkWay

Suite 210

Beaverton, OR 97006

Thorson Co. Northwest
9600 S.W. Oak Street
Suite 320

Portland, OR 97223

PENNSYLVANIA
(WESTERN)
Norm Case Associates

21010 Center Ridge Road
Rocky River, OH 44116

PENNSYLVANIA
(EASTERN)

S-J Mid-Atlantic
131-D Gaither Drive
Mt. Laurel, NJ 08054

RHODE ISLAND

DT

(NE Headquarters)

#2 Westboro Business Pk.
200 Friberg PkWay,

Suite 4002

Westboro, MA 01581

SOUTH CAROLINA

Tingen Technical Sales
304A W. Millbrook Road
Raleigh, NC 27609

SOUTH DAKOTA
OHMS Technology Inc.
5780 Lincoln Drive
Suite 400

Edina, MN 55436

TENNESSEE

DT

555 Sparkman Drive
Suite 1200-D
Huntsville, AL 35816

TEXAS

DT

(S. Cen. Regional Office)
14285 Midway Road
Suite 100

Dallas, TX 75244

DT

11782 Jollyville Road
Suite 2048

Austin, TX 78759

UTAH

Anderson Associates
270 S. Main Street
Suite 108

Bountiful, UT 84010

Thorson Rocky Mountain
1831 E. Fort Union Blvd.
Suite 103

Salt Lake City, UT 84121

VERMONT

DT

(NE Headquarters)

#2 Westboro Business Pk.
200 Friberg PkWay,

Suite 4002

Westboro, MA 01581

VIRGINIA

DT

(SE Regional Office)
Horn Point Harbor
105 Eastern Avenue
Suite201

Annapolis, MD 21403

WASHINGTON

Thorson Co. Northwest
12340 N.E. 8th St., #201
Bellevue, WA 98005

WEST VIRGINIA
Norm Case Associates
21010 Center Ridge Road
Rocky River, OH 44116

WISCONSIN

Synmark Sales

1440 N. Northwest HWay
Suite 300

Park Ridge, IL 60068

WYOMING

Thorson Rocky Mountain
7108 "D" S. Alton Way
Suite A

Englewood, CO 80112

AUTHORIZED DISTRIBUTORS (U.S. and Canada)

Alliance Future

Hamilton/Avnet-Hall-Mark

Electronics

Insight
Electronics

Contact your local office.

Port
Electronics

Vantage
Components

Zentronics

MISC-CORP-30123



AFRICA
Prime Source (PTY) Ltd.

Oraange Grove, So. Africa

Tel.: 444-7237

AUSTRALIA

GEC Electronics Division

Rydalmere, NSW Australia

Tel.: 612-638-1999/1888

GEC Electronics Division
Adelaide, SA, Australia
Tel.: 618-223-1222

GEC Electronics Division
Burwood, Australia
Tel.: 613-245-3230

GEC Electronics Division
Perth, WA, Australia
Tel.: 613-381-4040

GEC Electronics Division
Bowen Hills, Australia
Tel.: 619-252-5801

AUSTRIA

Elbatex GmbH
Vienna, Austria
Tel.: 43-186-32110

BELGIUM

ACAL N.V.

Betea Components
Zaventem, Belgium
Tel.: 322-725-1080

DENMARK

Exatec A/S
Skovlunde, Denmark
Tel.: 45-44-927-000

AVNET Nortec OY
Herlev, Denmark
Tel.: 45-44-92-15-52

FINLAND

AVNET Nortec OY
Helsingfors, Finland
Tel.: 358-068-21819

FRANCE

DT

(So. Europe Reg. Office)
15 Rue du Buisson aux
Fraises

91300 Massy, France
Tel.: 33-1-69-30-89-00

A2M
Brignolles, France
Tel.: 33-1-94-59-2293

A2M
Bron, France
Tel.: 33-1-72-37-0414

INTERNATIONAL SALES REPRESENTATIVES

A2M
Bug, France
Tel.: 33-1-39-56-8181

A2M
Cesson-Sevigne, France
Tel.: 33-1-99-63-3232

A2M

Le Chesnay Cedex,
France

Tel.: 33-1-39-54-9113

A2M
Merignac, France
Tel.: 33-1-56-34-1097

COMPRESS
Rungis Cedex, France
Tel.: 331-4687-8020

AVNET EMG
Cesson-Sevigne, France
Tel.: 33-99-83-9898

AVNET EMG
Chantillon, France
Tel.: 33-149-652-2750

AVNET EMG
Rognes, France
Tel.: 33-42-50-1805

AVNET EMG
Saint-Etienne, France
Tel.: 33-77-79-7970

AVNET EMG
Schwerwiller, France
Tel.: 33-88-82-5514

GERMANY
DT

(Cen. Europe Reg. Office)
Gottfried-Von-Cramm-Str.1

8056 Neufahrn, Germany
Tel.: 49-8165-5024

Jermyn GmbH
Limburg, Germany
Tel.: 49-6431/508-0

Jermyn GmbH
Berlin, Germany
Tel.: 49-30/2142056

Jermyn GmbH
Dusseldorf, Germany
Tel.: 49-211/25001-0

Jermyn GmbH
Heimstetten, Germany
49-89/909903-0

Jermyn GmbH
Herrenberg, Germany
Tel.: 49-7032/203-01

Jermyn GmbH
Norderstedt, Germany
Tel.: 49-40/5282041

Scantec GmbH
Planegg, Germany
Tel.: 49-859-8021

Scantec GmbH
Kirchheim, Germany
Tel.: 49-70-215-4027

Scantec GmbH
Ruckersdorf, Germany
Tel.: 49-91-157-9529

Topas Electronic GmbH
Hannover, Germany
Tel.: 49-51-113-1217

Topas Electronic GmbH
Quickborn, Germany
Tel.: 49-4106-73097

GREECE

Digital Electronics
Athens, Greece
Tel.: 80-1-576-5754

HONG KONG

IDTASIA LTD.

Unit 1102

China Hong Kong City
Tower 3, 33 Canton Road
Hong Kong

Tel.: 852-736-0122

Lestina International Ltd.
Kowloon, Hong Kong
Tel.: 852-735-1736

INDIA

Techno Trends
San José, CA
Tel.: (408) 294-2833

Sritech Information
Technology, Inc
Javanagar, Bangalore
0812-643608

ISRAEL

Active Technologies
New Hyde Park, NY
Tel.: (516) 488-1226

Vectronics, Ltd.
Herzlia, Israel
Tel.: 972-9-55-60-70

ITALY

DT

(IDT Htalia S.r.L.)
Central Direzionale
Colleoni

Palazzo Andromeda
ScalaN.3

Via Paracelso 20
20041 Agrate Brianza,
Milan, Italy

Lasi Electronica
Bologna, Italy

Tel.: (3951) 353815/
374556

Lasi Electronica
Firenze, Italy
Tel.: (3955) 582627

Lasi Electronica
Milano, Italy
Tel.: (39) 266-101370

Lasi Electronica

Roma, Italy

Tel.: {19396) 5405301/
5409614

Lasi Electronica
Torino, Italy

Tel.: (3911) 328588/
359277

JAPAN

IDT KK

(Japan Headquarters)
Sumitomo Fudosan
Sanbacho Bldg.

6-26 Sanbacho
Chiyoda-Ku

Tokyo 102, Japan
Tel.: 813-3221-9821

Dia Semicon Systems
Tokyo, Japan
Tel.: 813-3439-2700

Kanematsu Semiconductor

Corp.
Tokyo, Japan °
Tel.: 813-3551-7791

Tachibana Tectron Co., Ltd.

Tokyo, Japan
Tel.: 813-3793-1171

KOREA

Uniquest
Seoul, Korea
Tel.: 822-562-8805

NETHERLANDS

ACAL Auriema
Eindhoven, Netherlands
Tel.: 040-502-602

NEW ZEALAND

GEC Electronics Division
Auckland, New Zealand
Tel.: 649-526-0107

NORWAY

AVNET Nortec AS
Hvalstad, Norway
Tel.: 47-66-84-62-10

SINGAPORE/
FAR EAST

Serial System PTE LTD
11 Jalan Mesin 06-00
Singapore 1336

Tel.: 65-280-0200

SPAIN

Anatronic, S.A.
Madrid, Spain
Tel.: 34-1-542-5566

Anatronic, S.A.
Barcelona, Spain
Tel.: 34-3-458-1906/7

SWEDEN

DT

(IDT AB)

Veddestavagen 13

S$-175 62 Jarfalla, Sweden
Tel. :468-761-1130

AVNET Nortec AB
Solna, Sweden
Tel.: 468-705-1800

SWITZERLAND

Elbatex AG
Wettingen, Switzerland
Tel.: 011-41-56275-777

TAIWAN

Johnson Trading Co.
Taipei, Taiwan
Tel.: 886-273-31211

uTC
Taipei, Taiwan
Tel.: 886-2-506-3320

World Peace Industrial
Co., Ltd.

Nankang, Taipei, Taiwan
Tel: 886-2788-5200

UNITED KINGDOM

DT

(European Headquarters/
No. Europe Reg. Office)
21 The Crescent
Leatherhead

Surrey, UK KT228DY
Tel.: 44-372-363-339/734

Avnet Access, Ltd.
Letchworth, Herfordshire,
UK

Tel.: 0462-480888

MicroCall, Ltd.
Thame Oxon, UK
Tel.: 44-844-261-939
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Integrated
Device Technology, Inc.

2975 Stender Way

Santa Clara, CA 95054-3090
(800) 345-7015

FAX: (408) 492-8674

© Copyright 1994 Integrated Device Technology, Inc. 2 DBK-SMP-00123
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