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512K x 8 PRELIMINARY
CMOS STATIC RAM MODULE - IDT7M4048
Integrated Device Technology, Inc, _T—' ‘-l é“ZB - ) LI

FEATURES:

High density 4 megabit CMOS static RAM module
Equivalent to the JEDEC standard for future monolithic
512K x 8 static RAMs

Fast access time: 17ns (max.)

Low power consumption (L version)

— Active: 110mA (max.)

— CMOS Standby: 1.4mA (max.)

~— Data Retention: 800pA (max.) Vcc =2V

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 static RAMs and a decoder. The
IDT7M4048 is available with access times as fast as 17ns.
For low power applications, the IDT7M4048 version offers a
data retention current of 800uA and a standby current of
1.4mA.

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

Allinputs and outputs of the IDT7M4048 are TTL compat-
ible and operate from a single 5V supply. Fully asynchro-
nous circuitry requires no clocks or refresh for operation and
provides equal access and cycle times for ease af use.

All IDT military module semicanductor 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.
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IDT7M4048
512K x 8 CMOS STATIC RAM MODULE MILITARY TEMPERATURE RANGE
~ T-46-23-14
PIN CONFIGURATION PIN NAMES
Qo-7 Data Inputs/Outputs
A\ y ’
At O 1 32 1 Vee A_“B Adfiresses,
As [ 2 1] A CS Chip Select
Avs E 3 % g Av WE Write Enable
Az L]4 23 WE 7]
A7 Os »P An OE Qutput Enable
As O 277 As Vee Power
As E 7 2 % Ag GND Ground
As U] s 511 At
Aa e 24 [ OFE 26220101
Az O 10 211 Ao
A1 O 1 21 C§
Ao [ 12 21 1] yor
Voo O 13 20 |1 1Os
vor [ 14 19 17 VOs
Vo2 0415 181 Vo4
GND L[} 16 7 Y03 400 4wot
DIP
TOP VIEW
TRUTH TABLE ABSOLUTE MAXIMUM RATINGS®
Mode CS| OE | WE Output Power Symbol Rating Military Unit
Standby | H X X High-Z Standby VT1eaM | Terminal Voltage ~0.51t0 +7.0 v
: with Respect
Read L L H f?OUT Actfve ] to GND
Road L H H High-2 Active TA Operating -66t0 +125 -] °C
Wiite L X L DiN Active Temperature
262210103 | TBIAS Temperature -6510 +135 °C
Under Bias
CAPACITANCE( (TA = +25°C, f = 1.0MHz) Tsta | Storage —6510 +160 G
Symbol Parameter Conditions | Typ. { Unit Tomperature
CiN Input Capacitance VIN = OV 50 | pF lout DC Qutput Current 50 mA
CiNE) | Input Capacitance (CS) VIN = 0V 10 | pF NOTE: 2822141 02
m 1. Stresses greater than those listed under ABSOLUTE MAXIMUM  RAT-
Cout Output Capacitance Vour = av 40 pF INGS may cause permanentdamage to the device. Thisis astress rating
NOTE: 2822 1 10 only and functional operation of the device atthese or any ather 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 perlods may affect reliability.

RECOMMENDED DC OPERATING CONDITIONS RECOMMENDED OPERATING

Symbol| Parameter Min. | Typ. | Max. | unit] TEMPERATURE AND SUPPLY VOLTAGE
Vcc | Supply Voitage 45 5 55 | v ' Amblent
GND | Supply Voltage o | o 0 v C'i'rade Teemperature GND Vece _
Vin Input High Voltage 22 — P v Military -55°C to +125°C oV 5V+10%
‘ (1) 2622th 04
ViL Input Low Voltage | -0.5 — 0.8 V'
NOTE: ) 2822l 03

1. ViL=-2.0V for pulse width less than 10ns.
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IDT7M4048
512K x 8 CMOS STATIC RAM MODULE MILITARY TEMPERATURE RANGE
T-46-23-
DC ELECTRICAL CHARACTERISTICS ) 46-23-14
(Vee = 5V +10%, TA = -65°C to +125°C) :
7M4048SxxCB, 7TM4048LxxCB
Symbol Parameter Test Conditlons 17ns-55ns 60ns-120ns
Min. Max. Min. Max. | Unit
Jij Input Leakage Vee = Max., Vin = GND to Voo - 20 —_ 20 HA
|llo] | Output Leakage Vee = Max., CS = ViH, — 20 — 20 | pA
Vout = GND to Voo
VoL | Output Low Voltage Vee = Min, IOL =2mAlY, - 0.4 - 04 | V
loL = 8BmAl?
VoH | Output High Voltage Voo =Min,, lon = -1maA), 24 — 24 [ ~ |V
IoH = ~4mA@
lee Dynamic Operating Current | Voo = Max., CS< ViL; f = fMAX, - 240 - 110 | mA
Outputs Open
Iss Standby Supply Current TS 2 ViH, Vee = Max., f = fMAX, — 120 — 12 | mA
(TTL Levels) Outputs Open
lsBt Full Standby Supply Gurrent | TS 2 Vce - 0.2V, VN2 Vee - 0.2V — 60 - 4 mA
(CMOS Levels) or< 0.2V
Very Low Power Version®® — 60 — 14 | mA
NOTES: : 28221h105

1. For 17ns-55ns versions only.
2. For 60ns-120ns versions only. -
3. Lverslan only. .

DATA RETENTION CHARACTERISTICS(®
(TA = -55°C to +125°C)

Max.
Symbol Parameter ~ Test Condition Min. Vee @ 2.0V Unit
VOR Ve for Data Retention —_ 2.0 —_— \
lccor | Data Retention Current TSz Vee- 0.3V —_ 24 mA
1con® | chip Deselsctto Data Retention Time | ViNs Vec - 0.2V or 0 - ns
g Operation Recovery Time ViN> 0.2V tre{® — ns
NOTES: - . 2822t 09
. Voo =2V, TA= +25°C.
. tRc = Read Cycle Time.

This paramater Is guaranteed by design, but not tested.
. For 60ns-120ns versions, ICCDR=800pA.
. Lversion only.

LSRR

DATA RETENTION WAVEFORM

RETENTION MODE i

VoR2 2V
tcon tR
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IDT7M4048
512K x 8 CMOS STATIC RAM MODULE - MILITARY TEMPERATURE RANGE
AC TEST CONDITIONS :  T-46-23-14
Input Pulse Levels GND to 3.0V
Input Rise/Fall Times Sns
Input Timing Reference Levels 1.6V
Quiput Reference Levels 1.5V
Output Load See Figures {1 and 2
2622107
+5V -+5V
4800 _ 4800
DATAouT DATAQuT
2550 30pF" 2550 5pF"
2822dnw 10
Flgure 1. Output Load . Figure 2. Qutput Load
* Including scope and jig (for toLz, tchz, towz, twhz, tow and teLz)
AC ELECTRICAL CHARACTERISTICS
(Vee = 5V £ 10%, TA = 0°C to +70°C)
7M4048SxxCB, 7TM4048LxxCB
A7 200 .25 .30 .35
Symbol Parameter Min. | Max. | Min. | Max.| Min. | Max. | Min. | Max.] Min. | Max.} Unit
Read Cycle
{RC Read Cycle Time 17 —_ 20 — 25 — 30 — 35 ~ | ns
A Address Access Time — 17| —la2o] =182 — | 30| — ] 35 |ns
tACS Chip Select Access Time — 17 — 20 — 25 — 30 — 35 | ns
{10E Output Enable to Output Valid — 8 —_ 10 — 12 — 15 — 15 | ns
tonz{!) | Output Disable to Outputin HighZ | — 7 —_ 8 | —. | 12 —_ 12| — | 15 |ns
torz!V | Qutput Enable to Output in Low Z 0 — 0 — | o — 0 — |l 0| —|ns
tcztY | Chip Select to Output in Low Z 5 -— 5 — | s - 5 — | 5 | — |ns
tonz{" | Chip Deselectto OutputinHighz | — [ 12 | — [ 13 | — | 14 — | 16| —f2 |ns
{oH Qutput Hold from Address Change 1 — 3 — 3 — 3 — 3 — | ns
eyt Chip Select to Power-Up Time 0 — Q — 0 — 0 — 0 — | ns
tPof! | Chip Desslect to Power-Down Time| — | 17 | — | 20 | — 25 — 30| — | 35 |ns
Write Cycle
twe Wirite Cycle Time 17 - 20 — 25 — 30 — 35 — | ns
twp Write Pulse Width 14 — 18 — 17 — 20 — 25 ~ | ns
tast? | Address Set-up Time 3 — |- 3 — | 3 — 0 — | 0]l —1]ns
tAW Address Valid to End of Write 179 — | 18] — 12 | — 25 | —] 3] —1|ns
tow Chip Select to End of Write 17 — 18 — 20 — 25 — | 30 — | ns
tow Data to Write Time Overlap 10 — 12 — 15 - 17 — 20 — | ns
ton(® | Data Hold Time o | — | o] =] o — 0 — | o | —1ns
twr® | Write Recovery Time 0 - 0 — | o | -~ | o — 1 0 | —=1{ns
twHzl) | Write Enable to Output In High Z — 1o —} 18] ~ | 15 — | 165] — | 158]ns
tow(® | Output Active from End of Write 2 — [ 2] =] 2 — 5 — | 5 | —1]ns
NOTES: 2622 to) 06

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

. 1AS=0ns for TS controlled write cycles. tOH, tWR= 3ns for WE controlled wilte cycles.
. Preliminary specifications only,

. tAW=14ns for TS controlled wiite cycles.

- 0n -
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IDT7M4048
612K x 8 CMOS STATIC RAM MODULE MILITARY TEMPERATURE RANGE
AC ELECTRICAL CHARACTERISTICS T-46-23-14
(Vee = 5V £ 10%, TA = -55°C to +125°C)
7MA40485xxCB, 7MA4048LXXCB
-45 .55 600 65\ -70
Symbol Parameter Min. | Max.| Min. | Max.| Min. | Max. | Min. | Max.| Min. | Max. {Unit
Read Cycle
{RC Read Cycle Time 45 -— 65 — 65 —_ 65 — 70 — | ns
1AA Address Access Time — 45 — 55 — 60 — 65 — 70 | ns
tACS Chip Select Access Time — 45 — 55 — 60 — 65 — 70 Ins
o€ Qutput Enable to Output Valid — 25 — 30 — 30 — 35 — 45 | ns
tonz{" | Output Disableto OutputinHighz | — | 20 | — | 20| — | 28 | — | 25 | — | 30 |ns
toz{® | Output Enable to Qutput in Low Z 5 — 5 — 3 - 5 —_ 0 — | ns
tctzl? | Chip Select to Output in Low Z 5 — 5 —| s — 5 — | s | —Ins
tohz{" | Chip Desslect to Qutput in High Z — 20 — 20 — 25 — 25 — 40 | ns
{OH Output Hold from Address Change 5 — § — 10 —_ 10 — — 10 | ns
Ul | Chip Select to Pawer-Up Time 0 — 0 —1 o0 — 0 — ] o | —Ins
ot | Chip Deselect to Power-DownTime | — | 45 | — | 55 | — 65 — 65 | — | 70 Ins
Write Cycle
twe Write Cycle Time 45 — 55 —_ 65 —_ 65 —_ 70 — | ns
twe Write Pulse Width 35 — 45 —_ 50 — 55 — §5 — | ns
tAs Address Set-up Time 5 — 5 — 0 — 0 — 0 — | ns
AW Address Valid to End of Write 40 — 50 — | 60 | — 65 — 65 — | ns
tow Chip Select to End of Write 40 - 50 — 60 — 65 — 65 — | ns
oW Data to Write Time Overlap 20 — 20 — | ‘30 - 30 — 35 — | ns
tDH Data Hold Time o | — |o®|] — 1 o — 0 — 1 o0} —1|ns
twh Wiite Recovery Time o@ | — o] —] o — 0 — ] 0o j—1|ns
twrz(" | Write Enable to Output in High Z — 15 | —] 20| — | 25 — | 25 — |3 |ns
tow!V | Output Active from End of Wiite 5§ | — | 58| —] 0o | — 0 | —} o | —=|ns
NOTES: 282210106

1. This parameter Is guaranteed by design, butrottested.
2. tAS=0ns for TS controllad writs cycles. tDH, tWR= Sns for WE controlled write cycles.
3. Preliminary specifications only.

7.28 5




INTEGRATED DEVICE

YPE D Em '-iBE.S'??]. 0010161 3 mEIDT

IDT7M4048
§12K x 8 CMOS STATIC RAM MODULE MILITARY TEMPERATURE RANGE
T-46-23-14
AC ELECTRICAL CHARACTERISTICS . . . -
(Voc = 8V + 10%, TA = -55°C to +125°C) - N
) 7M40485xxCB, 7M4048LxxCB
-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

tAGs | Chip Select Access Time — | 8| — | 100 | — | 120 ns

{oE Output Enable to Output Valid — 48 — 50 — 60 ns

tonz{V | output Disable to Output in High Z —| s3] — | 35 — | 40 ns

torz! | output Enable to Output in Low Z 0 — 1 o — 0 — ns

tcez{!) | Chip Select to Output in Low Z 5 — 1| 5 — 5 — ns

torizl | Chip Desslect to Output in High Z — | 8| — | 45 — | 50 ns

{OH Output Hold from Address Change 10 — 10 — 10 -— ns

trul" | Chip Select to Power-Up Time 0 — 1] o — 0 — ns

teol | Chip Deselect to Power-Down Time — | 8| — | 100 — | 120 ns

Write Cycle

twe Write Cycle Time 85 — | 100 — 120 — ns

twe Wiite Pulse Width 65 — 75 — 90 — ns

tAs Address Set-up Time 2 -— 8 — 5 — ns

tAw Address Valid to End of Write 82 — 90 — 100 - ns

tow Chip Select to End of Write 8o | — |85 [ — | 100] — ns

tow Data to Write Time Overlap 38 — | 40 — 45 — ns

{DH Data Hold Time 0 ~— 0 — 0 — ns

tWR Write Recovery Time 0 — 0 — 0 — ns

wrz{" | Write Enable to Output in High Z — | a3 | — 35 — 40 ns

tow(!! | Output Active from End of Write 0 — | o — 0 — ns
NOTE: 2822 thi 08
1. This parameter is guaranteed by dasign, but not tested.
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IDT7M4048
612K x 8 CMOS STATIC RAM MODULE . MILITARY TEMPERATURE RANGE
TIMING WAVEFORM OF READ CYCLE NO. 1) T-46-23-14 _
le—- tac »|
ADDRESS * ’ *
E NOANNNNNNR XSS
» e t OF ——] |t OH s
S N\ K touz /‘(//////
. tacs tonz'®
toz® tchz®
DAT ' -
AOUT < - ><X> 2822.drw 04

TIMING WAVEFORM OF READ CYCLE NO. 2/ 24

< tRC

aooress X , X

taa »|

< fOH - [e——t OH ——»]
DATAout > » )( 2822drw 05

TIMING WAVEFORM OF READ CYCLE NO. 3(1:3 4

CS —\
N\

tacs »

torz® ~tonz!® 7
DATAout .
. 2622drw 06
NOTES:

1. WEis High for Read Cycle.

2. Device is continuously sslected, CS = Vi,

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

4. OE=Vi.

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




INTEGRATED DEVICE 47E D MW y325771 0010L63 7 WMIDT

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

TIMING WAVEFORM OF WRITE CYCLE NO. 1 (WE CONTROLLED TIMING)(": 23, 7)

T-46-23-14
twe
aooress X , ). &
OE Vi
taw
cs 5\ }{_
—tAS — b twp Ny twR—
WE s A
le—— twHz ©lpy tonz®
¢t OHZ (S tow® -
@ @
DATAout —( ToH
tow—»
DATAIN DATA VALID 26822 drw 07

TIMING WAVEFORM OF WRITE CYCLE NO. 2 (CS CONTROLLED TIMING)(": 23 5)

twe

aooress XK , X

taw

cs ]\ . //
[4—tAS ie tew twR
WE \\ /

V tOW —»e— tDH ——»]
DATAI I
N K DATAVALD )

2822dw 08

NOTES:

1. WE or TS must be high during all address transitions.

. Awrite accurs during the overlap (twe) of a low TS and a law WE.

twA [s measured from the eatlier of CS or WE going high to the end of write ¢ycle.

. Durlng this period, VO plns are in the output state, and input signals must not be applied.

If the CS low transition accurs simuitanesusly 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 [oad (including scope and jig). This parameter is guaranteed by design, but not tested.

. During a WE controlled writewgyc!e, write pulse ({twp) > twhz + tow) to allow the I/O drivers to turn off and data to be placed on the bus for the required
tow. If OE Is high during a WE contralled write cycle, this requirement does not apply and the write pulse can be as short as the spacified twe.

NOOR D
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1DT7M4048
812K x 8 CMOS STATIC RAM MODULE MILITARY TEMPERATURE RANGE

T-46-23-14

PACKAGE DIMENSIONS

& THTITH] ¥ oseo

*—I » H—I { 0.125 v 10620

r.“< I 0.175 0_0_07_ _.>|<
0.035 0.0158 0.100 o013
0.065
0.025 TYP. END VIEW
SIDE VIEW
T T ey
BOTTOM VIEW
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