FEATURES:

« High-density CMOS module with SRAM and EEPROM
memory on-board

* Member of the Subsystems “Flexi-Pak” Family of
interchangeable modules, with equivalent pin-outs,
supporting a wide range of applications.

» Footprint compatible module upgrades to the next higher
density with relative ease

« Fast access times:
— 25ns (max.) commercial SRAM
— 30ns {max.) military SRAM
— 75ns (max.) commercial EEPROM
— 95ns (max.) military EEPROM

« Low power CMOS operation

» Surface mounted LCC components mounted on a co-fired
ceramic substrate

« Offered in a 66-pin HIP (Hex In-line Package), occupying

only 1 sqg. inch of board space

Single 5V (£10%) power supply

Mutltiple ground pins for maximum noise immunity

Inputs and outputs directly TTL-compatible

Please consult the factory regarding the number of Erase/

Write Cycles per Byte Minimum available on the module

SUBSYSTEMS “FLEXI-PAK™” FAMILY
32K x 16/32K x 16 PRELIMINARY
CMOS SRAM/EEPROM IDT7M7005
Integrated Device Technology, Inc. MODULE
DESCRIPTION:

The IDT7M7005 is a high-speed, high-density CMOS
module with both SRAM & EEPROM memory on-board. Itis
constructed on a multi-layer, co-fired ceramic substrate using
32K x 8 SRAM or EEPROM components in leadlesss chip
carriers.

These modules are part of the IDT Subsystems “Flexi-Pak”
Family. This family of SRAM/EEPROM/EPROM memory
modules support applications requiring stand alone static or
programmmable memory or those applications needing a
combination of both. Allofthese module configurations have
equivalent pin-outs, making them “plug-in compatible” with
each other, suitable for a wide range of applications.

The IDT7M7005 is available with SRAM access times as
fastas 25ns over the commercial temperature range and 30ns
over the military temperature range and EEPROM access
times as fast as 75ns over the commercial temperature range
and 95ns over the military temperature range.

These modules are offered in a 66-pin, ceramic HIP (Hex
In-line Package). This HIP package is similar to a PGA and
fits the SRAM/EEPROM memory into 1 sq. inch of board
space.

All military IDT military modules are assembled with
semiconductor components compliant with the latest revision
of MIL-STD-883 Class B, making them ideally suited to
applications demanding the highest level of performance and
reliability.

FUNCTIONAL BLOCK DIAGRAM

1/Oa-1/07 1/O8-1/015
Ao-A16~7H
— 32K x 8 32K x 8
OE—* SRAM SRAM
CSo WEe CS1 WEr

Flexi-Pak is a Trademnark of Integrated Devica Technology, Inc.

1/016-1/023  1/O24-1/O31
32K x8 32K x 8
EEPROM EEPROM
CS2 WE2 CSs WEs
2826 drw 01
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IDT7M700S (32K x 16/32K x 16)
CMOS SRAWEEPROM MODULE

MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN CONFIGURATIONS -2

vOs WE1 /015 [@1 @12 @23 34@450560 | /024 Voo  1/O31
/09 CS1 /014 |@2 @13 @24 35040570 | /025 CS3 /O30
11010 GND 11013 | @3 @14 @25 380470580 | /026 WEs /029
A13 /011 /012 | @4 @15 826 37043050 | As 11027 1/O28
A4 Ao OE |e5 @15 827 380490600 | A7 A3 Ao
A5 A11GND |e®6 @17 @28 390500610 | GND A4 A1
A A2 WEo |e7 @18 @29 400510 620 As A_s A2
GND vec 1107 |®8 @19 @30 110520830 | A9 WE2 1O
/0o CSo KOe |@®9 @20 @31 420530640 | I/O16 CS2 1/O22
1101 GND I/O5 |®10 @21 @32 438510658 | /017 GND 1/O21
1102 1103 1/O4 |®11 822 833 440558658 | /018 /019 11020
2826 drw 02
HIP
TOP VIEW
NOTES:
1. For module dimensions, please refer to the module drawings in the packaging section.
2. For the IDT7M7005 (32K x 16/32K x 16) version, pins 6 and 7 are no connects.
PIN NAMES RECOMMENDED OPERATING
Name Description TEMPERATURE AND VOLTAGE SUPPLY
/O o-31 | Data Inputs/Qutputs Grade Ambient Temperature | GND Vece
Ao1s Address Inputs Commercial 0°C to +70°C 0V |5.0V £ 10%
WE o1 | RAM Write Enables Military -55°C to +125°C oV |5.0V+10%4
WE 2.3 | EEPROM Write Enables 2626101 05
CSo1 | RAM Chip Selects
CS23 | EEPROM Chip Selects
OE Output Enable
vCC Power Supply
GND Ground
2826 thi 01
TRUTH TABLE CAPACITANCE (Ta = +25°C, f = 1.0MHz)

Mode T3 OFE WE | output | Power Symbol Parameter'" Conditions | Max. | Unit
Standby H X X HighZ | Standby CIN(1) Input Capacitance VIN = OV 12 pF
Read L L H | Dour | Active (Data, TS, WE)

Write L note 1 L DIN Active CN@ | Input Capacitance ViN = OV 50 | pF
- - (Address, OF)
Read L H H HighZ | Active .
Cour Output Capacitance VouT = 0V 15 pF
2826 l 02
2826 thi 03
NOTE: NOTE: .
1. Forthe SRAMarray OF = X (don't care); however, forthe EEPROMarray 1. This parameter is guaranteed by design but not tested.
OF = H (high).
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IDT7M7005 (32K x 16/32K x 16)
CMOS SRAMEEPROM MODULE

MILITARY AND COMMERCIAL TEMPERATURE RANGES

RECOMMENDED DC OPERATING

ABSOLUTE MAXIMUM RATINGS (1

CONDITIONS Symbol Rating Com’l. Mil. Unit
Symbol Parameter Min. | Typ. | Max. | Unht VTERM | Terminal Voltage |-0.5t0+7.0| -05t047.0| V
Vee Supply Voltage 45 5.0 55 v with Respect
GND | Ground 0o o] o |V o Ground
vH Input High Voltage | 22 | — | 60 | V Ta Operating 0to+70 [ -55to+125| °C
(1) 8 v Temperature
bl Input Low Vottage 05 — : Teias Temperature -551t0 +125| -65t0 +135 | °C
NOTE: 282611 05 Under Bias
1. ViL (min.) = -3.0V for pulse width less than 20ns. TsTa Storage 5510 +125| -65t0 +150 | °C
Temperature
lout DC Output Current 50 50 mA
282611 04
NOTE:

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RATINGS may
cause permanent damage to the device. This is a stress raling only and functional
operation of the device atthese or any ather conditions above those indicated in the

DC ELECTRICAL CHARACTERISTICS (EEPROM)
(Vee = 5V + 10%, TA =-55°C to +125°C or 0°C to +70°C)

of this sp

P ion is not implied. Exposure o absolute
maximum rating conditions for extended periods may affect reliability.

Symbol Parameter Test Conditions Min. Max. Unkt
[1N]] Input Leakage Current Vce = Max., VIN = GND to Vec —_ 20 pA
(Address, OE)
1] Input Le e Vce = Max., VIN = GND to Ve —_ 10 pA
(Data, CS, WE)
o) Output Leakage vce = Max. — 10 pA
€S = VIH, VouT = GND to Vce
kcc Dynamic Operating Current | =5 MHz, louT = 0 mA - 160 mA
Ve = Max.
IsB Standby Supply Current C3 22Vto Vee + 1V — 6 mA
(TTL)
VoL Output Low Voltage vee = Min,, loL = 6mA - 0.45 \
VOH Output High Voltage vee = Min., 1oH = —4mA 24 — \
2826 tbl 07
DC ELECTRICAL CHARACTERISTICS (SRAM)
Symbol Parameter Test Conditions Min. | Max!" | Max.? Unit
(L} Input Leakage Current Vce = Max., VIN = GND to Vcc —_ 5 10 pA
(Address, OE)
(L} Input Leakage Current Vce = Max., VIN = GND to Vecec — 10 20 pA
(Data, CS, WE)
|iLo| Output Leakage Current Vee = Max. — 5 10 pA
T3 = VIH, VouT = GND to Vce
kcc Dynamic Operating Current Vce = Max., T8 v - 400 440 mA
f = fmax, Output Open
IsB Standby Supply Curent Vce = Max., C5 2 ViH — 40 140 mA
f = fMAX, Output Open
IsB1 Full Standby Supply Current CS2 vee -0.2V _ 40 40 mA
VIN > Ve -0.2V or < 0.2V
VoL Output Low Voltage vee = Min,, toL = 8mA —_ 0.4 0.4 \'
VOH QOutput High Voltage vce = Min., I0H = -4mA 24 -— —_ \"
NOTES: 2826 b 06
1. For Ta = 0°C to +70°C versions only.
2. For Ta = -55°C to +125°C versions only.
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IDT7M7005 (32K x 16/32K X 16)
CMOS SRAWEEPROM MODULE

MILITARY AND COMMERCIAL TEMPERATURE RANGES

AC TEST CONDITIONS (EEPROM)

In 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

2826 1bl 08

DATAouT
255Q

AC ELECTRICAL CHARACTERISTICS (EEPROM)
(VCC = 5V + 10%, TA = -55°C to +125°C or 0°C to +70°C)

Figure 1. Output Load

+5V +5V
480Q 4800
DATAouT
30pF * 255Q 5pF *
2826 drw 03
Figure 2. Output Load
(for tcHz)

* Including scope and jig

TM7005Sxx/xxCH
7M7005Sxx/xxCHB
-75 -95 -125 -150 -200

Symbol Parameters Min. Max. | Min. Max. | Min. Max. | Min. Max. | Min. Max. | Unit

READ CYCLE
tRC Read Cycle Time 75 — 95 — | 125 — | 150 — | 200 —_ ns
tAA Address Access Time —_ 75 — 95 —_ 1256 | — 150 — 200 ns
1ACS Chip Select Access Time — 75 — 95 — 125 | — 150 — 200 ns
10E Output Enable to Output Valid — 40 -_ 50 — 55 — 70 —_ 80 ns
teriz (1 Chip Select to Output in High Z 40 50 55 0 55 0 60 ns
1OH Qutput Hold from Address Change 0 — — — — — ns

WRITE CYCLE
twe Write Cycle Time 0.4 10 | 04 10 0.4 10 0.4 10 0.4 10 ms
tAH Address Hold Time 50 — 50 — 50 — 50 — 50 — ns
tAS Address Setup Time — 2 — 2 — — — ns
twp Write Pulse Width 105 — | 108 — | 108 — | 105 — 105  — ns
tcs CS Set-up Time — 0 — 0 — 0 — 0 — ns
tCH CS Hold Time — — 0 — 0 — 0 — ns
DS Data Set-up Time 85 — 55 — 55 — 55 — 55 — ns
1DH Data Hold Time 0 — 0 — 0 — 0 — 0 — ns

PAGE MODE WRITE CYCLE
twe Wirite Cycle Time 0.4 10 0.4 10 0.4 10 0.4 10 0.4 10 ms
tAH Address Hold Time 50 — | 50 — 50 — 50 — 50 — ns
tAS Address Setup Time 2 — 2 — 2 — 2 — 2 — ns
(023 Data Set-up Time 55 — 55 — 55 — 55 — 55 — ns
1DH Data Hold Time 0 — 0 — 0 — 0 — 0 — ns
WP Wiite Pulse Width 105 — | 105 — | 105 — | 105 — 105 — ns
tBLC Byte Load Cycle Time 02 200]02 200|02 200] 02 200 |02 200 | us
TWPH Write Pulse Width High 55 — 55 — 55 — 55 — 55 — ns

DATA POLLING CYCLE
1o (¥ Data Hold Time — — — — — | ms
toeH (M Output Enable Hold Time — — — 10 — — ns
toe (! Output Enable to Output Delay — 10| — 100] — 100] — 100 | — 100 | ns
twr (" Write Recovery Time 2 — ] 2 — | 2 — | 2 — 2 — ns

2826 1ol 09
NOTE:
1. This parameter is guaranteed by design but not tested.
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IDT7M7005 (32K x 16/32K x 16)
CMOS SRAM/EEPROM MODULE

MILITARY AND COMMERCIAL TEMPERATURE RANGES

AC TEST CONDITIONS (SRAM)

In Pulse Levels GND to 3.0V
Input Rise/Fall Times 10ns
Input Timing Reference Levels 1.5V
Output Reference Levels 1.5V
Qutput Load See Figures 1 and 2
2826 bl 08
+5V +5V
480 4800
DATAout DATAouT
2550 30pF* 2550 SpF*
2826 drw 03
Figure 1. Output Load Figure 2. Output Load
(for tcLz, 1012, tcHz, toHz, tow, twHZ)
*Including scope and jig

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

TM7005Sxx/xxCH
7M7005Sxx/xxCHB
-25 -30 =35 -40 -45

Symbol Parameters Min. | Max. | Min. [ Max. | Min. | Max. | Min. | Max. | Min. [ Max.| Unit
READ CYCLE

tRC Read Cycle Time 25 — 30 — 35 — 40 — 45 — ns
{AA Address Access Time — 25 — 30 — 35 — 40 — 45 ns
tACS Chip Select Access Time — 25 — 30 — 35 — 40 - 45 ns
ez Chip Selact to Output in Low Z 5 — 5 — 5 — 5 — 5 — | ns
toE Output Enable to Output Valid — 12 — 13 —_ 15 — 20 — 25 ns
tozlV Output Enable to Output in Low Z 2 — 2 — 2 — 5 —_ 5 — ns
terz(™ Chip Select to Output in High Z — 12| =1 =117 —]2 | ~1]2] ns
torzt " Output Disable to Output in High Z -— 12 — 13 —_ 15 — 20 —_ 20 ns
tOH Qutput Hold from Address Change 3 — 3 — 5 — 5 — 5 — ns
WRITE CYCLE

twe Write Cycle Time 25 — 30 — 35 — 40 — 45 —_ ns
tcw Chip Selact to End of Write 20 — 25 —_ 30 — 35 — 40 — ns
tAw Address Valid to End of Write 20 -— 25 — 30 — 35 — 40 — ns
tas Address Set-up Time 0 — 0 — 0 -~ 2 — 2 — ns
we Write Pulse Width 20 - 23 — 25 — 30 — 35 — ns
twR Write Recovery Time 0 — 4] — 0 — 4] —_ 0 -— ns
twiz? | Write Enable to Ouput in High Z — 2] -] ~—=]1w7] =12 |—|2]ns
tow Data to Write Time Overlap 13 — 15 — 16 — 16 — 20 — ns
1DH Data Hold trom Write Time 3 — 3 — 3 — 3 — 5 — ns
tow!") OQutput Active from End of Write 5 -— 5 — 5 —_ 5 — 5 — 1 ns

NOTE: 2826 tbl 08
1. This parameter is guaranteed by design, but not tested.
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IDT7M7005 (32K x 16/32K x 16)
CMOS SRAWEEPROM MODULE MILITARY AND COMMERCIAL TEMPERATURE RANGES

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

7M7005Sxx/xxCH
7M7005Sxx/xxCHB
-50 50 70 -85 -100

Symbol Parameters Min. | Max. | Min. [ Max. | Min. [ Max. [ Min. | Max. | Min. | Max.| Unit
READ CYCLE

tRC Read Cycle Time 50 — 60 — 70 — 85 — 100 — ns
tAA Address Access Time — 50 — 60 — 70 — 85 — 100]| ns
taCcs Chip Select Access Time — 50 — 60 — 70 — 85 — | 100| ns
oz Chip Select to Output in Low Z 5 — 5 — 5 — 5 — 5 — | ns
tOE Output Enable to Qutput Valid — 30 — 30 — 35 — 40 — 45 ns
toLz" Output Enable to Output in Low Z 5 — 5 — 5 — 5 — 5 — | ns
tchzt" Chip Select to Output in High Z — |20 | — [25 [ —~ [30 [ — |3 [— ] 4| ns
touz(" Output Disable to Qutput in High Z — |20 | — |25 | — |3 | — |3 | — | 4] ns
toH Output Hold from Address Change 5 — 5 — 5 —_ 5 — 5 — ns
WRITE CYCLE

twe Write Cycle Time 50 — 60 — 70 —_— 85 — 100 — ns
cw Chip Select to End of Write 45 - 55 — 85 — 80 — 90 — ns
taw Address Valid to End of Write 45 — 55 — 65 —_ 80 — 90 — ns
tas Address Set-up Time 2 — 2 — 5 — 5 — 5 — ns
twp Write Pulse Width 40 — 45 — 45 — 50 — 55 — ns
tWR Write Recovery Time 0 — ] — 0 —_— o} — 0 — ns
twhz(" Write Enable to OQuput in High Z — |20 | — 25 [ — |3 | — [3 | — ] 4] ns
tow Data to Write Time Overlap 25 — 30 — 30 — 35 — 40 — ns
tDH Data Hold from Write Time 5 — 5 — 5 — 5 — 5 — ns
tow!) Output Active from End of Write 5 — 5 — 5 — 5 —_ 5 — | ns

NOTE: 2826 bl 09

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

EEPROM TIMING WAVEFORMS

TIMING WAVEFORM OF READ CcYCLE(")

le tRC »
ADDRESS %
1AA toH —>]

»
s TORNINSESRSSSY HITITTT 777777
tcs

OF SN N L7777 77 7777 ¥ 7772
toE 4—!CHZ(1)-Q—;

DATAoUT XK p;
2826 drw 04

NOTES:

1. This parameter is guaranteed by design but not tested.
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IDT7M700S (32K x 16/32K x 16)
CMOS SRAWEEPROM MODULE MILITARY AND COMMERCIAL TEMPERATURE RANGES

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

i‘ twe »
ADDRESS X %
tAH 1
OE 7 LSS NN ONSNSNNANNNDS
tcH
s e
WE AN NN A
o twp »>
DATAoOUT
] tps <+ tDH ———»
DATAIN <X DATA VALID KX XXX
2826 drw 05
TIMING WAVEFORM OF PAGE MODE WRITE CYCLE (V)
/1 1/
TS N2 U 2nn Y 2 Y oA D N sl

tas tAH
A 1 11
o5 F X X /i X 11
tos [ toH
DATAIN ><_DATA VALID X X f ; )DC; 5 —
BYTE 0 BYTE 1 BYTE2  BYJES  BYTEG2 BYTE 63

NOTES:
1. A6 through A14 must specify the page address during each High to Low transitions of WE (or T5). OF must be High only when WE and TS are both Low.
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IDT7M7005 (32K x 16/32K x 16)
CMOS SRAM/EEPROM MODULE MILITARY AND COMMERCIAL TEMPERATURE RANGES

TIMING WAVEFORM OF DATA POLLING CYCLE

// /1!
—_— 4
WE —
Cs /—\_f\_f”u N/
<—toH"
OE N/ NS
toeH|X
(U}
|<—toe
107 3} / ~_ 7 ~__/ 1/
(1)
twr
Ao-14 An X A X An % An X An

2826 drw 07

NOTES:
1. This parameter is guaranteed by design but not tested.
2. A6 through A 14 must specify the page address during each High to Low transitions of WE (or C5). OF must be High only when WE and €3 are both Low.
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IDT7M7005 (32K x 16/32K x 16}

CMOS SRAWEEPROM MODULE MILITARY AND COMMERCIAL TEMPERATURE RANGES

SRAM TIMING WAVEFORMS
TIMING WAVEFORM OF READ CYCLE NO. 1)

»

— tRc
ADDRESS * *

tAA

% NN NN\CR A/ / /-
j——— toE—» - 1OH |
_ toLzSHe—»
s N0k . ). VA4
tacs le—toHZ )
le———tcLz 5 ——» le——tcHz &
DATAouT K R —

2826 drw 04
TIMING WAVEFORM OF READ CYCLE NO. 2('»%4)
tRC
ADDRESS >< )(
d—toHL " e——1 OH —¥
DATAouT DATA VALID )
2826 drw 05
TIMING WAVEFORM OF READ CYCLE NO. 3("%4)
T8
tACS >
L—t cLz® tchz®
DATAouT
2826 drw 06

NOTES:

. WE is high for Read Cycle.

Device is continuously selected, TS = ViL.

%dEdress valid prior to or coincident with TS transition low.
=V

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

A
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IDT7M700S (32K x 16/32K x 16)
CMOS SRAMEEPROM MODULE MILITARY AND COMMERCIAL TEMPERATURE RANGES

TIMING WAVEFORM OF WRITE CYCLE NO. 1 (WE CONTROLLED)("23.7)

twe »
aooress XK
OE y o
tAw
cs N\ yam
Le—1AS —ope. twp™ tWR—»
WE yd
twhz ©—; toHz'9
toHz @ et oW ®)
DATAouT — ® @
tow tDH
DATAIN DATA VALID
2826 drw 07
TIMING WAVEFORM OF WRITE CYCLE NO. 2 (CS CONTROLLED)(": 235}
twc
rooress X X
taw
cs t A
je—tAS * tcw < tWR
LN /
V 1DW ——>je— tDH —»
DATAN K DATAVALD
2826 drw 08

NOTES:

WE or TS must be high during all address transitions.

A write occurs during the overlap (twp) of a low T3 and a low WE.

twR is measured from the earlier of C5 or WE going High to the end of write cycle.

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

If the CS Low transition occurs simultanecusly 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.
During a WE controlled write cycle, write pulse (twp > twHz + tow) to allow the O drivers to tum off data and to be placed on the bus for the required tow.
It BE is high during an WE controlied write cycle, this requirement does not apply and the write pulse can be as short as the specified twe .

NO O A WD
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IDT7M7005 (32K x 16/32K x 16)

MILITARY AND COMMERCIAL TEMPERATURE RANGES

CMOS SRAM/EEPROM MODULE
ORDERING INFORMATION
IDT XXXX XX XXX,/ XXX X X
Device Power SRAM EEPROM Package  Process/
Type Speed Speed Temperature
Range

—

Blank

200

Commercial (0°C to +70°C)

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

Sidebrazed HIP (Hex In-line Package)

Speed in Nanoseconds

Speed in Nanoseconds

Standard Power

7M7005 32K x16/32K x 16 CMOS SRAM/EEPROM Module

2826 drw 08
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