INTEGRATED DEVICE 4?E D BN 4825771 0010L?L & BEIDT _

256K x 8 IDT7M4068
BiICMOS/CMOQS STATIC IDT7MBAGGS
RAM MODULE
Integrated Device Technology, Inc, [_ 4 b- 2‘3 v \L(
FEATURES: DESCRIPTION:
+ High density 2 megabit CMOS static RAM module The IDT7M4068/7MB4068 is a 2 megabit (256K x 8)
« Equivalent to the JEDEC standard for future monolithic static RAM module constructed on a co-fired ceramic or
256K x 8 static RAMs multilayer epoxy laminate (FR-4) substrate using two -1
« Fast access time: 10ns (max.) Megabit static RAMs and a decoder. The IDT7MB4068 is
¢ Low power consumption (L version) available with access times as fast as 10ns. For low power
— Active: 110mA (max.) applications, the IDT7M4068 version offers a data retention
— CMOS Standby: 250pA (max.) current of 150pA and a standby current of 250pA.
~— Data Retention: 150pA (max.) Veo = 2V The IDT7M4068 is packaged in a 32-pin ceramic DIP.
+ Surface mounted plastic packages on a 32-pin, 600 mil This results in a package 1.7 inches long and 0.6 inches
caramic or FR-4 DIP (Dual In-line Package) substrate wide, packing 2 megabits into the JEDEC DIP footprint. The
+ Single 5V (+10%) power supply IDT7MB4068 likewise is packaged in a 32-pin FR-4 DIP
+ Inputs/outputs directly TTL compatible resulting in the same JEDEC footprint in a package 1.6

inches long and 0.6 inches wide.

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

ease af use.
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NOTES: e Ny
1. For proper operation of the 7M4068LxxN module, Pin 1 must be con- We Wite Enable
nected to GND. For the 7MB4068xxP module, Pin 1 In a no connect. OE Qutput Enable
Vee Power
GND Ground
2823 thl 01
CEMOS ia a rad: al d Davice T logy Inc.
COMMERCIAL TEMPERATURE RANGE APRIL 1992
Q1932 Integratad Devica Technolagy, (no. DSC-707572

7.30 1




INTEGRATED DEVICE
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COMMERCIAL TEMPERATURE RANGE

T-46-23~1
TRUTH TABLE ABSOLUTE MAXIMUM RATINGS(" 4
Mode CS| OE | WE Output Power Symbol Rating Commerclal Unlt
Standby | H X X High-Z Standby VrerM | Terminal Voltage -0.5t0 +7.0 v
TV with Respect
Read L L H Dlour Actfve 10 GND
Read L H H High-Z Active T Operating 0470 G
Wiite L X L DN Active Temperalure
2s23tioz | Talas é perature - —10ta +85 °C
1 Under Bias )
CAPACITANCE!") (Ta = +25°C, f = 1.0MHz Tota | Storage 5510 +125 o)
Symbol Parameter Conditions | Typ. | Unlt Temperature
CIN [nput Capacitance ViN=0V 25 | pF lour DC Qutput Current 50 mA
Cive) | Input Capacitance (CS) VIN = OV 8 pF NOTE: 262310 05
- 1. Stresses greater than thoss listed under ABSOLUTE MAXIMUM  HAT-
Cour Output Capacitance Vout = 0V 25 | oF INGS may cause permanent damage to the devics, Thisls astress rating
NOTE: 2623103 only and functional operation of the device atthesa or any other conditions

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

above those Indicated In the operational sectians of this specification Is
not Implied. Exposure to absolute maximur rating conditions far ex-
tended periods may affact refiability.

RECOMMENDED DC OPERATING CONDITIONS RECOMMENDED OPERATING

Symbol| Parameter Min. | Typ. | Max. | Unit] TEMPERATURE AND SUPPLY VOLTAGE
Vece Supply Voltage 4.5 ] 55 \ Amblent
GND | Supply Voltage 0 Py 0 v Grade . T::mperatucre GND Vee
vin Input High Voltage 20 — P v Commercial . 0°C to +70°C ov 6V + 10%
2823 tbl 06
viL Input Low Voltage | -0500 | — 08 | Vv
NOTE: 2823h104
1. ViL=-2,0V for pulse width less than 10ns.
DC ELECTRICAL CHARACTERISTICS
(Voe = 6V £ 10%, TA = 0°C to +70°C)
7MB4068SxxP
7M4068LxxN 25 - 55ns 10 - 20ns®
Symbol Parameter Test Conditlons Min. | Max. | Min. | Max. | Min.| Max.
] Input Leakage Vee = Max., Vin = GND to Voo — 2 —_ 10 — | 10
Jlo| Output Leakage Vee = Max., €8 = ViH, —_ 2 —_ 10 — 10
VouT = GND to Vco
VoL | Output Low Voltage Voo = Min, loL = 2mAll, — 04 | — 04 | — 04| Vv
oL = 8mAl)
VoH | Output High Voltage Vce = Min., loH = -1mA®, - 24 — | 24 — | 24 - v
loH = —4mA(
lec Dynamic Operating Current | Vco = Max., CS < ViL; f = fmax, — 110 - 300 - 400 | mA
Outputs Qpen g}
Iss Standby Supply Current T8z ViH, Vee = Max., f = fMax, - 6 - 120 | — 120 mA
(TTL Levels) Qutputs Open
IsB1 Full Standby Supply Current | CS2 Ve - 0.2V, VIN2Vee - 0.2V — 0.25 — 20 - 80 | mA
(CMOS Levels) ors0.2v
NOTES: 2823t Q7

1.

For 7M4068LxxN verslon only.

2. For 7MB4068S:xP, 7MB4068BxxP versions only.
3. Preliminary specifications only.
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COMMERCIAL TEMPERATURE RANGE

Figure 1. Output Load

T-46-23-14
DATA RETENTION CHARACTERISTICS® ) :
(TA = 0°C to +70°C)
B Max.
Symbol Parameter Test Condition Min. Vee @ 2.0V - Unit
VOR Vcc for Data Retentlon — 2.0 — v
lccoa | Data Retention Current CS=zVec-02v | — 150 pA
1coal® | Chip Deselect to Data Retention Time | ViNsVec-0.2Vor 0 - ns
1R Operation Recovery Tims ViNZ2 0.2V tact? — ns
NOTES: 2823 th1 08
1. tro= Read Cycle Time, n
2. This paramater is guarantead by design, but not tested. -
3. For 7M4068LxxN version only.
DATA RETENTION WAVEFORM
DATA
- RETENTION MODE
4.5V'XK 4.5V
Vorz2V
tcoR : . tR .
g Vor T
- 2623 drw 08
AC TEST CONDITIONS ,
Input Pulse Levels GND to 3.0V
Input Rise/Fall Times Sns
Input Timing Reference Levels 1.5V
Output Reference Levels 1.5V
Qutput Load See Figures 1-4
2823 th1 Q9
+5V . +5V
480 Q 480 Q
DATAouT :DATAour
2550 == 30 pF* 255Q ——5pF
VZa Ve
2823 drw.04 - . 2623 diw 05

Figure 2. Qutput Load
(far toLz, tckz, tanz, twhz, tow and tcL2)

* Including scope and Jig
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IDT7M4068, IDT7MB4068 4825771 DOLOL?Y 1 WM IDT

256K x 8 BICMOS/CMOS STATIC RAM MODULE . COMMERCIAL TEMPERATURE RANGE

T-46-23-14
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Flgure 3, ARernate Output Load 2623 drw 07

Figure 4, Alternate Lumped Capacitive Load,

Typlcal Dorating
AC ELECTRICAL CHARACTERISTICS T : :
(Vee = 5V £ 10%, TA = 0°C to +70°C)
) 7MB4068SxxP
100 ETCEE 150 17

Symbot Parameter Min., | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Unit
Read Cycle :

tRC Read Cycle Time ) 10 —_ 12 — 15 — 17 — ns
tAA Address Access Time — 10 — 12 —_ 15 -—_ 17 ns
tacs Chip Select Access Time - 10 — 12 — 15 — 17 ns
(o] Output Enable to Output Valid — 6 — 6 — 7 — 8 ns
tonz{!) | Output Disable fo Outputin HighZ | — 6 — — 7 — 7 ns
torzl" | Output Enable to Output In Low Z 0 — 0 — 0 — 0 — ns
tertY | Chip Select to Output in Low Z 3 — 3 — 3 — 5 — ns
tciz{") | Chip Desslect to Output in High 2 — 10 — 10 — 12 — 10 ns
toH Output Hold from Address Change 3 - 3 — 3 — 3 — ns
Write Cycle

twe Wirite Cycle Time 10 — 12 — 18 — 17 — ns
twe Wiite Pulse Width 10 —_ 10 —_ 12 —_ 14 — ns
tAS Address Set-up Time 3 — 3 — 3 — 0 —_— ns
AW Address Valid to End of Write 10 - 12 — 15 — 14 — ns
tew Chip Select to End of Write  ~ 10 — 12 L — 15 — 14 — ns
tow Data to Write Time Overlap 6 — 8 — 10 — 10 — ns
tOH Data Hold Time 0 — 0 — 0 — 0 — ns
twR Wiite Recovery Time 0 — 1] - 0 -— 0 — ns'
twhz{ | Write Enable to Output in High Z — 8 — 8 — 10 — 10 ns
tow!" | Output Active from End of Write 2 | — 2 —_ 2 — 0 — ns

NOTES: 2823110
1. This parameter is guarantesd by design, but not tested. .
2. Preliminary specifications only.
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INTEGRATED DEVICE 4?E D B 4825771 0010175 3 EIDT

IDT7M4068, IDT7TMB4068
256K x 8 BICMOS/CMOS STATIC RAM MODULE - COMMERCIAL TEMPERATURE RANGE

T-46-23-14 -

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

7MB4068SXxP

=20 =25 =30 ~35
Symbol Parameter Min. [ Max. | Min. | Max. | Min. | Max. | Min. | Max.|Unit
Read Cycle )
{AC Read Cycle Time 20 —_ 26 — 30 — 35 — ns
1AA Address Access Time — 20 — 25 — 30 — 35 ns
tACS Chip Selact Access Time — 20 — 25 — 30 - 35 ns
tog QOutput Enable to Output Valid —_ 10 —_ 12 - 15 — 15 ns
tonzt | Output Disable to Output in High Z — 10 -~ 12 - 12 — 15 1 ns
torz | Output Enable to Output in Low Z 0 — 0 — 0 - 0 | — |ans
torzl") | Chip Select to Output in Low Z 5 — 5 — 5 - 5 — | ns
tcHztV | Chip Deselect to Output in High Z — 10 — 14 — 16 — 20 | ns
tOH Output Hold from Address Change 5 — 5 — 5 — 5 — ns
trulY | Chip Selact to Power-Up Time 0 = 0 -_ 0 — 0 — | ns
teol) | Chip Deselect to Power-Down Time | — 12 — 25 — a0 — 35 | ns
Write Cycle '
twe Write Cycle Time 20 — 25 — 30 — 35 — ns
twp Write Pulse Width 15 — 17 — 20 — 25 — ns
tAs Address Set-up Time 0 — 0 — 0 —_ 0 — ns
tAwW Address Valid to End of Write 16 — 20 — 25 — 30 — ns
fow Chip Select ta End of Write 16 — 20 —- 25 — 30 — ns
tow Data to Write Time Overlap 12 — 15 — 17 — 20 — ns
toH Data Hold Time 0 — 0 — 0 — 0 — ns
twR Write Recovery Time 0 —_ 0 — 0 — 0 — ns
twrz{" | Write Enable to Qutput in High Z — 13 —_ 15 — 18 — 20 | ns
towl" | Output Active from End of Write 0 — 0 — 0 — 0 — | ns
NOTE: 2623 thd 11

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




INTEGRATED DEVICE ]
IDT7M4068, IDT7MBA4068 HPE D A 4825771 0010176 5 BIDT

256K x 8 BICMOS/CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE

T-46-23-14 B

AC ELECTRICAL CHARACTERISTICS
(Veo = 8V £10%, TA = 0°C to +70°C )

7MB4068SxxP 7M4068LxxN

-45 -55 -602 -65(@) =70

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

tRC Read Cycle Time 45 - 55 —_— 65 — 65 — 70 — |ns
taA Address Access Time — 45 — 55 — 60 — 65 — 70 | ns
tACS Chip Sslect Access Time — 45 — 55 | — 60 — | 66 ] — 1 70 |ns
{OE Output Enable to Output Valid — 25 — 30 — 30 — 35 — 45 | ns
tonzt" | Quiput Disable to OutputinHighz | — | 20 | — [ 20 | — 25 — 25 | — | 30 |ns
torz" | Output Enable ta Output in Low Z 0 — 1 o | -1 3 — 5 — ]l o | —1|ns
torzt? | Chip Select to Output in Low Z 5 — 5 — | 5 - 5 — | 58 | — |ns
tcrz("! | Chip Desslect to Output in High Z — oo | — | 25| — 25 — 25 | — | 40 | ns
toH Qutput Hold from Address Change 5 _— [ — 10 — 10 — — 10 | ns
tpul) | Chip Select to Power-Up Time 0 —_ 0 — | o — 0 — | 0 | — |uns
ol | Chip Deselect to Power-DownTime | — | 45 | — | 55 | — 65 — 65 | — | 70 |ns
Write Cycle )

twe Wirite Cycle Time 45 —_— 55 { — | 65 — 65 — 1 70 | — |ns
twp Write Pulse Width 35 — 45 — 50 — 55 — 55 — | ns
tAS Address Set-up Time 0 — 0 — 0 — 0 — 0 — Ins
AW Address Valid to End of Write 40 — 50 — 60 — 65 — 65 — | ns
fow Chip Select to End of Write 40 — 50 — 60 — | 65 — 65 — | ns
fow Dafa to Write Time Overlap 25 — 25 — 30 — 30 —_ 35 — | ns
{DH Data Hold Time 0 | — 0 — 0 — 0 — Q — | ns
fwa Wirite Recovery Time 0 — o] — 0 — 0 — 0 — | ns
twhz{? | Write Enable to Qutputin High Z — |25 | — ]| 25| — | o5 — | 25| — 130 |ns
tow(® | output Active from End of Wiite 0 - 0 — 1 o — 0 — ]l o] —|ns

NOTES: ’ 2623 th12

1. This parameter Is guarantged by design, but nat tested.
2. Preliminary specifications only,
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INTEGRATED DEVICE Y?E D WM 43825771 0010177 7 BMIDT
1DT7M4068, IDT7MB4068 . )
256K x 8 BICMOS/CMOS STATIC RAM MODULE COMMERCIAL TEMPERATURE RANGE

T-46-23-14
AC ELECTRICAL CHARACTERISTICS - -
(Voc = 5V £ 10%, TA = 0°C to +70°C)
TM4068LxxN
o -85 -100 120 .
Symbol Parameter Min. ] Max.| Min, | Max. | Min. | Max. Unit
Read Cycle .
tAC Read Cyc¢le Time 85 — | 100 — 120 — ns
tAA Address Access Time — 85 — 100 — 120 ns
ACS Chip Select Access Time — 85 — 100 | — 120 ns
toe Output Enable to Output Valid —| 48] — | s0 — | s0 ns
tonz'!) | Output Disable to Output in High Z — | a8 | — 35 — 40 ns
torz{!! | Output Enable to Outgut in Low Z 0 — 1| o — 0 — ns
tcez{" | Chip Select to Output in Low Z 5} — ] s — 5 — . ns
tcrz{! | Chip Desslect to Output in High Z — 43 — 45 — 50 ) ns
{OH Qutput Hold from Address Change 10 — 10 — 10 — ns
teut) | Chip Select to Power-Up Time 0 — 1 0 — | o — ns
teo? | Chip Desslect to Power-Down Time —j 8] — | 100 | — 1} 120 ns
Write Cycle
{we Write Cycle Time 85 — | 100 — 120 — ns.
twp Wirite Pulse Width 65 | — | 75 | — ] 0| —] ~  ns
AS Address Set-up Time 2 — 5 — 5 — ns
tAw Address Valid to End of Write g2 | — | o0 | — | 100] — ns
oW Chip Selact to End of Write g0 | — ] 8 | — | 100] — ns
tow Data to Write Time Overlap 38 — 40 — | 45 — ns
{DH Data Hold Time 0 — 0 — 0 _— ns
WA Write Racovery Time - . 4] — 0 — 0 — ns
twiz{" | Write Enable to Outputin High Z — | 33| — | 85 — | 40 ns
tow!" | output Active from End of Wiite 0 — | o — 0 — ns
NOTE: 202310113
1. This parameter Is guaranteed by design, but not testad.
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COMMERCIAL TEMPERATURE RANGE

TIMING WAVEFORM OF READ CYCLE NO., 1{"

T-46-23-14

Y%

|- tAC
ADDRESS >E '
tRc

D
% NONONNNNNK

.l

jt———s {OE ————p]

Ts ( < S toz @

/]

" la—— tOH —

NN

< tACs

DATAout

f————————— ICLZ(S) _—]

TIMING WAVEFORM OF READ CYCLE NoO. 2124

tRC

le— . taHz (&) -

je—— tCHZ ) >

4

2823 dew 08

ADDRESS ><

tAA

toH

jt—— {OH ——»

DATAoUT >

X

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

Cs—ﬂ

2823 drw 0a

tacs

toiz ©

DATAouT

NOTES:
. WEls High for Read Cycle.
. Device is continuously selected, CS = ViL,
. Address valid prior to or colncldent with TS transition low.
OE = V..

(LY AR

tcHz @  —

2823dw 10

- Transition is measured £200mV from steady state, This parameter Is guaranteed by design, but not tested.
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256K x 8 BICMOS/CMOS STATIC RAM MODULE
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COMMERCIAL TEMPERATURE RANGE

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

T-46-23-14
twe |
ADDRESS ><
OE 7‘
- taw »-
cs ~ i
. 1S twe () < IWR —»|
WE \\ /)
ft—— twHz ) -m touz ©
tonz © - tow @ | -
DATAouT —< (4 4
) toH
-t 1DW o
DATAIN DATA VALID
2823 drw _ll

TIMING WAVEFORM OF WRITE CYCLE NO. 2 (CS CONTROLLED TIMING)(': %3 5)

twe -
ADDRESS >k X

- taw
o8 \L\ //
ja— 1AS —m} tcw -l »{ tWR
WE \ /
tow toH
DATAN DATA VALID >
2623drw 12
NOTES: __
1. WE or TS must be high during all address transitions. .
2. Awrite occurs during the overlap (twe) of a low CS and a low WE.
3. twRis measured from the earlier of CS or WE going high to the end of write cycle.
4. Durlng this period, /O pins are [n the output state, and Input signals must not be applied.
5. Ifthe CSlow transition oceurs simultaneausly with or after the WE low transition, the outputs remain in a high impedancs state,
6. Transition Is measured £200mV from steady state with a 5pF load (including scope and jig). This parameter is guaranteed by deslgn, but not tested.
7

. 1tOE is low during a WE controfled write cycle, the write pulse width must ba the larger of twe or (tHz + tow) fo allow the 1/O drivers to turn off and data

to ba placed on the bus far 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 specified twe.
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PACKAGE DIMENSIONS | T-46-23-14
7M4068LxxN
o 1,690
e—— 1710 »
0.580 Fo LI o & o TP
AEGTE
TOP VIEW
0.405
MAX.

0.175

0.035 0015 0.100 0.013

5,065 0025  TYP. SIDE VIEW
BOTTOM VIEW

2623dw 13

7MB4068SxxP

0.600
0.620

TOP VIEW

it e =1 ..
/ ’”*l -’"‘—l > I<-|—f—0120 0.007 <>t o

Pin 1 00356 0.015 0.100 0178 0013 e
0.065 0.025 TYP,

SIDE VIEW

LE L LLanateany

BOTTOM VIEW 2823 diw 14
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