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TECHNICAL DATA

Advance Information
] ]
8K x 8 Bit CMOS Static Random
Access Memory
The MCM6064 is a 65,536 bit low-power static random access memory organized as
8192 words of 8 bits, fabricated using silicon-gate CMOS technology. Static design elimi- P PACKAGE
nates the need for external clocks or timing strobes, while CMOS circuitry reduces power PLASTIC
consumption and provides greater reliability. The maximum operating current is 5 mA/ ! CASE 710
MHz and corresponding Ln_aximum power consumption is 27.5 mW/MHz.
The chip enable pins (E1 and E2) are not clocks. Either pin, when asserted false, causes
the part to enter a low power standby mode. The part will remain in standby mode until
both pins are asserted true again. For MCM6064 typical standby current is 3 yA, with a PIN ASSIGNMENT
maximum of 100 xA. For MCM60L64 typical standby current is 1 uwA. The availability of
active high and active low chip enable pins provides more system design flexibility than Nell1 @ 28 [1vee
single chip enable devices. a2l 2 W
The MCM6064 is available in a 600 mil, 28 pin plastic dual-in-line package. Wl 26 f12
® Single 5 V Supply, +10% 3 s
& 8K x 8 Organization A6 4 25 f1a8
@ Fully Static — No Clock or Timing Strobes Necessary Asfjs 24 A9
@ Low Power Dissipation—248 mW (Maximum Active) als 231an
® Two Chip Enable Inputs for More System Design Flexibility and Low Power Standby -
Mode asfj7 221§
@ Battery Backup Capability (MCME0L64) a2l e 2 larw
® Data Retention Supply Voltage=2.0 V t0 5.5 V afle HlE]
@ All inputs and Outputs Are TTL Compatible a0l 10 18 floaz
@ Pin Compatible with 2764 EPROM Family
® Three State Outputs oaof] 11 18 [10ae
@® Fast Access Times: oat ff 12 17 floas
MCM6064-10 and MCM60L64-10 =100 ns (Max) pa2f] 13 16 [1 D04
MCM6064-12 and MCM60L64-12 =120 ns (Max} vss 14 15 [1003
BLOCK DIAGRAM
18 ...88 —L3 PIN NAMES
e — g ] AOGAIZ . o\, Address
a7 S -« Vg W Write Enable
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This document contains information on a new product. Specifications and information herein are subject to change without notice.
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MCM6064° MCM60L64

TRUTH TABLE

= ] X This device contains circuitry to protect the
El E2 [ w Mode Supply Current | 1/0 Pin inputs against damage due to high static
H X X X Not Selected isg High Z or electric fields; h , itis ad-
" . vised that normal precautions be taken to
X L X X Not Sel ] High 2 avond application of any voltage higher than
L H H H Output Disabled Icc High Z rated voltages to this high-
L H L H Read e Dout impedance circuit.
L H X L Write Icc Din

X=don't cere

ABSOLUTE MAXIMUM RATINGS (See Note)

Rating Symbol Value Unit

Power Supply Voitage Vee 7 A
Voltage to Any Pin with Respect to Vgg Vin, Vout | -0.5to Vee+05| v
Power Dissipation (Ta =26°C) Pp 1.0
Temperature Under Bias Thias -10to +85 °C
Operating Temperature Ta 0to +70 °c
Storage Ternperature Tstg -551t0 +150 °C
NOTE: Permanent dcvnoe damago may occur if ABSOLUTE MAXIMUM RATINGS are

ded. Fi jon should be restricted to RECOMMENDED

OPERATING CONDITIONS. Exposure to higher than recommended voltages for
extended periods of time could affect device refiability.

DC OPERATING CONDITIONS AND CHARACTERISTICS
(Veec=5.0V £10%, To=0 to 70°C, Unless Otherwise Noted)

RECOMMENDED OPERATING CONDITIONS

Parameter Symbol Min Typ Max Unit
Supply Voltage (Operating Voitage Range) Vee 4.5 5.0 5.5 v
input High Voltage Viy 22 - Vee+0.3 A
Input Low Voltage viL -0.3% - 08 \

*V)L {min)= —0.3 V dc; Vj_ (min)= —3.0 V ac (pulse width <50 ns)

DC CHARACTERISTICS

Parameter Symbol Min Typ Max Unit
Input Leakage Current (All inputs, Vjn =0 to V) Im — <0.01 +1.0 pA
Output Leakage Current (E1=V|y, 2=V, or G=V|H, Vout=0 to Vel IM(_Q[ = <0.01 +1.0 BA
DC Supply Current (E1=Vy, E2=Vjy, Vin=V|H or V1) Icc = - 10 mA
AC Supply Current (ET=V, 2=V}, Vin=V|y or V), lgy=0) lcca mA
MCMG6064-10: tayay =100 ns — - 45
MCMB064-12: tayay = 120 ns - — 40
Standby Current (E1=Vjy or 2=Vj;) ) isB1 - = 3.0 mA
Standby Current (ET=Vee 0.2 or E2<0.2 V) MCM6084 lsg2 — 3 100 A
MCME0L64 — 1 30
Output Low Vohtage {Ig| =4.0 mA) VoL — — 0.4 \
Output High Voitage (Igq= — 1.0 mA) VoH 2.4 — — v
CAPACITANCE (Periodically Sampled Rather Than 100% Tested)
Characteristic Symbol Min Max Unit
Input Capacitance (V=0 V) All Inputs Except DQ Cin - 6 pF
1/0 Capacitance (V|;0=0V) DQ Ci/o - 8 pF
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MCMG6064° MCM60L64

AC OPERATING CONDITIONS AND CHARACTERISTICS
(Vce=5.0 V +£10%, TA=0 to 70°C, Unless Otherwise Noted)

InputPulse Levels . . ................... 06V, 24V Output Timing Measurement Reference Levels. . . . . 0.8and 2.2V
InputRise/Fall Time . . .. ...............0oun. 5ns Outputload. . ... ... .ot See Figure 1
Input Timing Measurement Reference Levels. . . .. ... .. 1.5V

READ CYCLE (See Note 1)

MCME064-10 MCMO064-12
Parameter Symbol SVx:)ol MCME0L54-10 MCMG60L64-12 | ynit | Notes
Min Max Min Max
Read Cycle Time tAVAV tRC 100 — 120 - ns -
Address Access Time tavay tAA - 100 - 120 ns —
ET Access Time tElLQv tACI - 100 — 120 ns —
E2 Access Time tE2HQV tAC2 - 100 — 120 ns —
G Access Time tGLQV tOE — 50 — 60 ns —
Output Hold from Address Change tAXQX tOH 20 = 20 - ns -
Chip Enable to Output Low-Z tE1LAX, tE2HAX tcLz 10 — 10 — ns 2,3
Output Enable to OQutput Low-Z tGLAX oLz - 5 — ns 2,3
Chip Enable to Output High-Z tE1HQZ, tE2L02Z tCHZ 0 35 0 40 ns 2,3
Output Enable to Output High-Z tGHOZ toHZ 35 0 40 ns 2,3

NOTES:
1. W is high at all times for read cycles.
2. Al high-Z and low-Z parameters are considered in a high or low impedance state when the output has made a 500 mV transition from the
previous steady state voitage.

3. These are p Y ‘ed and nat 100% tested.
i‘ tAvAY |
| |
A (ADORESS) X x
i |
[ tavay > b taxax —|
| T
E7, E2 (CHIP ENABLE) xj | X [
| i | !
tE1H0Z
| ——— | e 4
l E1LQV szuuv———j e eo10e —1
T 1
T (OUTPUT ENABLE) : \ I f |
| | !
[ L E—— e terez —
I i !
HIGH-Z ! HIGH-Z
Q {DATA OUT) + Y { DATA VALID ‘
| |
| i tgl0x —]
ot (EILOX gy
1E2HOX
50V
RL=8930
TEST POINT
. 1N9148
100 pF 24% OR EQUIY.

*Includes jig capacitance. = =

Figure 1. AC Test Load
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MCM6064 MCM60L64

WRITE CYCLE 1 (W CONTROLLED) (See Note 1)

MCM6084-10 MCM6064-12
Parameter Symbol | o | | MCMOOLE10 | MCMEOLSE2 | unit | Notes
Min Max Min Max
Write Cycle Time TAVAV twe 100 - 120 - ns -
Address Setup Time tAVWL tAS 0 - 0 - ns =
Address Valid to End of Wirite tAVWH tAW 80 - 85 - ns —
Write Pulse Width WLWH twp 60 - 70 — ns 2
Data Valid to End of Write tDVWH tpw 40 - 50 — ns -
Data Hold Time WHDX tDH 0 - 0 - ns 3
Wirite Low to Output in High-Z tWLQZ tWHZ 0 35 0 40 ns 4,5
Wirite High to Output Low-Z tWHQX Wiz 5 — 5 - ns 4,5
Write Recovery Time TWHAX tWR 0 — 0 — ns -~

NOTES:

-

PN

- A write cycle starts at the latest transition of a low E1, low W or high E2. A write cycle ends at the earliest transition of a high E7, high

W or low E2.
If W goes low coincident with or prior to ET low or E2 high then the outputs will remain in a high impedance state.
During this time the output pins may be in the output state. Signals of opposite phase to the outputs must not be applied at this time.

. All high-Z and low-Z parameters are considered in a high or low impedance state when the output has made a 500 mV transition from

the previous steady state voitag
These p are periodically pled and not 100% tested.
i tavav —{
|
A {ADDRESS} x X
1 I
!4 tAVWH —P'Hl— tWHAX

/;;;;/
AN

|
|
; |
1
|
]

: .~ WLwH »|
T |
|

|
W (WRITE ENABLE) | \ J:-/
I

le— tayw, —] f— lnvwn‘>1<—>|—— tWHDX

o SO XXX XXX K XK oo XLXKXARX

i
waz —11——>| [ tWHOX

HIGH-Z | HIGH-Z |
0 {DATA OUT)
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MCM6064° MCMG60L64

WRITE CYCLE 2 (E1, E2 CONTROLLED) (See Note 1)

MCM6084-10 MCM6084-12
Parameter Symbol AR | MCMBOLEA10 | MCMEOLBA12 | ynit | Notes
i Min Max Min Max
Write Cycle Time tAVAV twe 100 - 120 - ns -
Address Setup Time tAVEIL. tAVE2H tAS 0 - 0 - ns 2
Address Valid to End of Write tAVE1H, tAVE2L tAW 80 - 85 = ns 2
Chip Enable to End of Write tE1LETH. tE2HE2L tcwW 80 - 85 - ns 2,3
Data Valid to End of Write tDVE1H: IDVE2L DW 40 — 50 = ns 2
Data Hold Time tETHDX, tE2LDX tDH 0 — 0 - ns 2,4
Write Recovery Time tEIHAX: tE2LAX WR 0 - 0 - ns 2,5
NOTES: _ _ _
1. iwnte cycle starts at the latest transition of a low E1, low W or high E2. A write cycle ends at the earliest transition of a high E1, high
W or fow E2.

2. ET and E2 timings are identical when E2 signals are inverted.

3. If W goes low coincident with or prior to ET low or E2 high then the outputs will remain in a high impedance state.

4. During this time the output pins may be in the output state. Signals of opposite phase to the outputs must not be applied at this time.
5. W must be high during all address transitions.

tAvAV

i%
A (ADDRESS} x
|
L

- TAVETH TAVE2L

—
X

ET (CHIP ENABLE)

X
i

£2 (CHIP ENABLE} f
| I
QVEIL | EILEIH |_tnm\x
-—— >l __>|<_ >
tAVE2H tE2HE2L H tE2LAX
M |
| +—|
e DVETH — E1HDX
fDvE2L tE20DX
0 (BATA OUT) HiGHZ

MOTOROLA MEMORY DATA

312



MCM6064° MCM60L64

DATA RETENTION CHARACTERISTICS (T4 =0to +70°C)

Parameter Symbol Min Typ Max Unit
Ve for Data Retention (ET2Vcc—0.2 V or E2<0.2 V) VDR 2.0 - 5.5 \
Data Retention Current (ET=Vgc-0.2 or E2<0.2 V) ICCDR pA
MCM6064: Voo =3.0 V - - 50
Vee=556V - - 100
MCM60L64: Voc=3.0V - - 15
Vee=55V — — 30
Chip Disable to Data Retention Time tCDR 0 — - ns
Operation Recovery Time trac tavav* - — ns

*tavay = Read Cycle Time

[«———— DATA RETENTION MODE ———

vee sy ‘ Vop=20 ] sy

[— ICDR —

Z \ ETzvpg-02v
T CONTROL 22V
E2 CONTROL ES 08V £2<02V

ORDERING INFORMATION
(Order by Full Part Number)

MCM 6064 or 60L64 X XX

Motorola Memory Prefix _l——Speed (10=100 ns, 12=120 ns)

Part Number Package (P = Plastic)
{With L=_Low Power Version)

Full Part Numbers —MCM6064P 10 MCMB60L64P 10
MCM6064P12 MCM60L64P12
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