mm SEMICONDUCTOR

MOTOROLA
TECHNICAL DATA

Advance Information

32K x 8 Bit CMOS Static Random
Access Memory
Extended Temperature Range: ~ 40 to 106°C

The MCMG0L256A-V is a 262,144 bit low-power static random access memory orga-
nized as 32,768 words of 8 bits, fabricated using silicon-gate CMOS technology. Static
design sliminates the need for external clocks or timing strobes, while CMOS circuitry
reduces power consumption and provides greater reliability. The operating current is
5 mA/MHz (typ) and the cycle time is 100 ns. For long cycle times (> 100 ns), the auto-
matic power down {APD) circuitry will temporarily shut down various power consuming
circuits, thereby reducing the active power consumption.

Chip enable (E) controls the power-down feature. It is not a clock but rather a chip
control that affects power consumption. When E is a logic high, the part is placed in low
power standby mode. The maximum standby current is 2 gA (T =25°C). Chip enable
also controis the data retention mode. Another control featurs, output snable (G) allows
access to the memory contents as fast as 50 ns. Thus the MCMBOL256A-V is suitable for
use in various microprocessor application systems where high speed, low power, and
battery backup are required.

The MCMB0L256A-V is offered in a 28 pin, 600 mil plastic dual-in-line package and a
330 mil gull-wing SO package.

Single 5 V Supply, +10%

32K x 8 Organization

Fully Static — No Clock or Timing Strobes Necessary

Low Power Dissipation —27.6 mW/MHz (Typical Active)

Output Enable and Chip Enable Inputs for More System Design Flexibility and Low

Power Standby Mode
Battery Backup Capability (Maximum Standby Current=2 yA @ 25°C)

Data Retention Supply Voltage=2.0V t0 6.5 V

Al Inputs and Outputs Are TTL Compatible

Three State Outputs

Fast Access Time: MCM60L2568A-V10 = 100 ns (Max)
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MCMG60L256A-V

2 P PACKAGE
PLASTIC
1 CASE 710

2 . F PACKAGE
e soq
CASE 751H

PIN ASSIGNMENT

PIN NAMES

AD-A14. ... ... ... L. Address

.............. Write Enable
B Chip Enable
T oo Output Enable
DQO-DQ7. ... ... Dats Input/Output
veg. oo +5 V Power Supply
Ves. . . o Ground

This document contains information on a new product. Specifications and information herein are subject to change without notics.
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MCMG60L256A-V

TRUTH TABLE
This device contains circuitry to protect the
E ] w Mods Supply Current 1/0 Pin inputs againat dsmage due to high static
H X X Not Selected Isg High Z itages or electric fields; h . itis ad-
vised that normal precautions be taken to
L H H Output Disabled Icc High Z id spplication of any vottage higher than
L L H Read Icc Dout maximum rated voltages to this high-
L X L Write Icc Din impedance circuit.

X =dont care

ABSOLUTE MAXIMUM RATINGS {See Nots)

Reting Symbol Value Unit
Power Supply Voltage Vee -031t0 +7.0 v
Voltage to Any Pin with Reepect to Vgs Vin. Vout | ~0.5t0 Vgc+06| V
Power Dissipation ({Ta =26°C} PDIP Pp 1.0 w
SOG 0.8
Operating Temperature Ta —40 to +106 °C
Storage Temperature T‘_‘H -566to + 160 °C

NOTE: Permanent device demage may occur f ABSOLUTE MAXIMUM RATINGS are
exceeded. Functional operation should be restricted to RECOMMENDED
OPERATING CONDITIONS. Exposure to higher than recommended voitages for
extended periods of time could affect device reliability.

DC OPERATING CONDITIONS AND CHARACTERISTICS
(Vee=5.0V 1£10%, Ta = ~40 to 106°C, Unless Otherwise Noted)

RECOMMENDED OPERATING CONDITIONS

Parameter Symbol Min Typ Max Unit
Supply Voitage (Operating Voltage Range) vee 4.5 6.0 5.5 \
Input High Voltage ViH 2.2 - Vee+0.3 v
Input Low Voltage ViL -0.3* - 0.8 v
*V|L Imin)= —0.3 V dc; V|| {min)= —3.0 V ac (pulse width <50 ns}
DC CHARACTERISTICS
Paramaeter Symbol Min Typ Max Unit
Input Leakage Current {All Inputs, Vin=0 to V¢! likgll - <0.01 +1.0 »rA
Output Leskage Current (E= Vi or B =V or W=V, Vou1=0to Vel likg(O} — <0.01 +1.0 nA
Operating Current (Read Cycle} Iccal mA
{E=V, W=V, Other Input =VjH/ViL, loyt=0 mA)} tavQv =1 s - 10 15
tayqy =100 ns - - 70
{E=0.2V, W=Vcc-0.2V, Other Input=Vgec-0.2V/0.2V, lccaz
loyt =0 mMA)} tavav=1us - 5 8
tavay = 100 ns — — 60
Standby Current (E =V} Isg1 - - 3.0 mA
Standby Current (Ez2Vce-0.2V, Veg=201t055 V) IsB2 - 2 100 KA
{Tp=26°C) = - 2
Output Low Voitage (I =4.0 mA) Voir - = 0.4 \4
Qutput High Voitage (IgH = — 1.0 mA} VOH 24 - — v
Typical values are referenced to TA =26°C and Vcc=5.0V
CAPACITANCE (f=1 MHz, Tp =25°C, Periodically Sampled Rather Than 100% Tested)
Characteristic Symbol Min Max Unit
input Capacitance {Vjn, =0 VI All Inputs Except DQ Cin - 10 pF
1/0 Capacitancs (Vi;0=0 V) nQ Ciy0 - 10 pF

MOTOROLA MEMORY DATA
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MCMG60L256A-V

AC OPERATING CONDITIONS AND CHARACTERISTICS
(VCC=5.0V +10%, Ta= -40 to 106°C, Unless Otherwise Notsd)

inputPulse Levels . . . .................. o6V, 24V Output Timing Messursment Reference Levels . . . . . 0.8 and 2.2 V
inputRise/Fall Time . . ... .................... Sm Outputloed. . . ...................... See Figure 1
Input Timing Measurement Reference Levels . . . . . . .. .. 15V

READ CYCLE (See Nots 1)

Parameter Symbol | g AL | Min | Max | Unit | Notes
Read Cycle Time TAVAV tRC 100 - ne -
Address Access Time !;707 tAA — 100 ns -
E Access Time tELQV tAC — 100 ns —
n T Access Time tsrav | tog -~ 60 ns —
Output Hold from Address Change tAX0X tOH 10 - ne -
Chip Enabie to Output Low-Z gL Lz 10 - ne 2,3
Output Enable to Output Low-Z taL oLz 5 — nm | 23
Chip Enable to Output High-2 €HQZ | 'CHZ 0 3% n | 23
Output Enable to Output High-Z tGHaZ | ‘onz 0 % e | 2.3

NOTES:
1. W is high st all times for read cycles.
2. AIhlgh-Zandlow~Zpormmmlncom6domdlnuhighoriowimpodancemmnmcomp\nhthlwmvmmmonfromtho
previous steady state voltage.
3. These parsmeters are periodically sampled and not 100% tested.

READ CYCLE
- tavay —
A (ADORESS)
f Wy taxox —]
E (cp ENABLE) SK
-— LoV 1EHGZ —]
& 10UTPUT ENABLE) 3 K {
—— G0V ————p] — gHaz —»]
0 DATA 0UT) =2 DATA YALIO m
e tgL0x
- 150X —>-

50V
A= 1930
TEST POINT
9148
100 pF® 24k OR EQUIY.

*includes jig cepacitance. = =

Figure 1. AC Test Load
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MCMG60L256A-V

WRITE CYCLE 1 AND 2 (See Note 1}

Parameter Symbol SV::::ol Min Max Unit | Notes
Wirite Cycle Time TAVAV Wwe 100 — ns —
Address Setup Time TAVWL/ tAVEL tAS 0 — ns —
Address Valid to End of Write tAVWH/tAVEH tAW 80 - ns -
Write Pulse Width WLWH twp 60 = ns 2
Data Valid to End of Write tDVWH/TOVEH tow 3 - ns ~
Data Hold Time SWHDX/TEHDX t1DH 0 — ns —
Write Low to Output in High-Z wLaz WHZ 0 30 ns 3.4
Write High to Qutput Low-Z TWHQAX WLZ 10 — ns 3,4
Write Recovery Time WHAX/tEHAX WR 0 - ns 5
Chip Enable to End of Write tELWH/tELEH tcw 80 — ns -

NOTES:
1. Outputs are in high impedance state it G is high during Write Cycle.
2. A write occurs during the overiap (typ) of a low E and 8 low W. If W goes low prior to E low then outputs will remain in a high impedance

stats.

3. All high-Z and low-Z parameters are considered in a high or low impedance state when the outputs have made a 100 mV transition from
the previous staady state voltage

4. These p are periodically pled and not 100% tested.

5. twR is measured from the eariier of E or W going high to the end of write cycle.

WRITE CYCLE 1 (W CONTROLLED)

i

Qv

A {ADDRESS} *
- O TAYWH Befat—— tWHAX
TeLwr >
o i
owmas \\ NN\ K 1/ /
TWiwH >
W (WRITE ENABLE| \ "/
\ 7
[ tayw —> |- Dvwh T TWHOX
|
D (DATA IN OATA VALID M
wioz > twHOX
HIGH-Z HIGH-2
G (DATA OUT)
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MCM60L256A-V

WRITE CYCLE 2 (E Controlied)

VAV »{
A {ADDRESS)
TAVEL Bl TELEH : S tEHAX
AVEH
E {CHIP ENABLE) N 2
- twiLwH >
% p
WRITE ENABLE) X \
s
WGH IMPEDANCE HIGH IMPEDANCE
0 {DATA OUT)
1QVEN — tENDX
D (DATA iN} DATA VALIO

DATA RETENTION CHARACTERISTICS (Ta = - 40 to 106°C)

Parameter Symbol Min Typ Max Unit
Vcc for Data Retention (EzVgc-0.2V) VDR 2.0 — 5.5 \4
Data Retention Current (E2Vgg -0.2 V) Vec=30V { IccoR - - 50 »A
Vee=6.6V - = 100
Chip Disable to Data Retention Time tCOR 0 - - ns
Operation Recovery Time trec tavav® — — ns

*tavav = Read Cycle Time

DATA RETENTION MODE

le————— DATA RETENTION MODE —]
Ve a5V R VoR=z20V ] 11}
1COR —a] f— lac
~ Ezvpg-02V
£ CONTROL Yin Vin

NOTE: if the V)4 of Eis 2.4 V in operation, Igg current flows during the period that the V¢ voltage is decreasing from 4.5 V to 2.4 V.
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MCMG60L256A-V

T
Ta=125°C

Vi, INPUT HIGH VOLTAGE (NORMALIZED)

VL. INPUT LOW VOLTAGE (NORMALIZED)

45 ] 8.5 8 8.5

Ve, SUPPLY VOLTAGE (VOLTSH
Figure 1. Input High Volitage versus Supply Volitage

15

T
Tp=25%C

09

08

0.7
4

45 5.5 8 85

Vg, SUPPLY VOLTAGE (VOLTS)
Figure 2. Input Low Voitage versus Supply Voltage
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Figure 3. Operating Current versus Ambient
Temperature
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Figure 4. Igg1 Standby Current versus Ambient
Temperature

Ta, AMBIENT TEMPERATURE {°C)

Figure 6. Igp2 Standby Current versus Ambient
Temperature
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MCMG60L256A-V

1¢CA. OPERATING CURRENT (NORMALLZED)

tAvay, ADDRESS ACCESS TIME (NORMALIZED)

18 16
s
14 14
12 12
10 — 10
08 5 08 —
P |
0.8 - £ 0 e
L1 | —
04 § 04 —
L1 4
0.2 3 o2
o 0
0 2 4 3 ] 10 12 0 2 4 8 ) 10 12
1, FREQUENCY (MHz} 1, FREGUENCY (MHz)

Figure 6. Low Power Operating Current versus
Frequency {Read)

Figure 7. Operating Current versus Frequency {Write)

16
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Ta=25°
12 .
0
g 08 T
= 06 ——_ /
g —]
& 04
g 0
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Ycc. SUPPLY VOLTAGE (VOLTS)

Figure 8. Low Power Igp2 Standby Current versus
Supply Volitage

1.5
14
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11
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|
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Ve, SUPPLY VOLTAGE (VOLTS)
Figure 9. Access Time versus Supply Voltage

tAvQY. ADDRESS ACCESS TIME (NORMALIZED}

-60 -40 -20 0 20 40 80

Ta. AMBIENT TEMPERATURE (°C)

80 100 120

Figure 10. Access Time versus Amblent Temperature
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MCM60L256A-V

ORDERING INFORMATION
(Order by Full Part Number)

G0L2BEA X X
Motorola Memory Prefix J L Shipping Method (R2 =Tape & Reel, Blank = Rails)

Part Number Speed (10 =100 ns}

Operating Temperature Range
{V =Extended Range, —40 to 106°C)

Package (P = Plastic DIP, F = Gull-Wing SO)
Full Part Number — MCM60L258APV10

MCM60L266AFV10
MCMB0L256AFV10R2
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