MOTOROLA
mE SEMICONDUCTOR S
TECHNICAL DATA

: - MCM61L64
8K x 8 Bit Fast Static Random
Access Memory
The MCM6164/MCM6E1L64 is a 65,636 bit static random access memory organized as
8192 words of 8 bits, fabricated using Motorola’s second-generation high-performance sili-
con-gate CMOS (HCMOS lil) technology. Static design eliminates the need for external
clocks or timing strobes, while CMOS circuitry reduces power consumption and provides C PACKAG
o E
greater reliability. _ CERAMIC
The chip enable pins (E1 and E2) are not clocks. Either pin, when asserted false, causes CASE 733
the part to enter a low power standby mode. The part will remain in standby mode until
both pins are asserted true again. The availability of active high and active low chip enable
pins provides more system design flexibility than single chip enable devices. PIN ASSIGNMENT
The MCM6164/MCM61L64 is available in a 600 mit, 28 pin ceramic dual-in-line package,
with JEDEC standard pinout. Ncl1 e 28 [lvee
® Single 5 V Supply, +10% a2] 2 21 [IW
® 8K x 8 Organization 21 28 flE2
@ Fully Static — No Clock or Timing Strobes Necessary A3
® Fast Access Time — 45, 55 ns (Maximum) Al 4 25 {18
® Low Power Dissipation — 495, 440 mW (Maximum, Active) asll s 24 {1ag
® Low Power/Data Retention Version (MCM611L64) ails 23 AN
® Fully TTL Compatible ~
® Three State Data Outputs ml7 2§
® Also Available in Industrial Temperature Range ( —40 to 85°C) as MCM6164C a2lls 21 [Jat0
IhE 20 PEV
BLOCK DIAGRAM Aol 10 18 floa
paof] 11 18 [oas
a1 12 17 [Joas
. paz{] 13 16 [1nos
A5 1 vggl] 14 15 [Ioo3
A6 3 8
a—3 - Vge
A8 > ROW MEMORY ARRAY | &——— Vgg
> SELECT 256 HOWS PIN NAMES
A9 256 COLUMNS) AGAIZ. ... Address
Mo L3 Wi, Write Enable
AN 2 ELE. .......... Chip Enable
A12 — G ........... Output Enable
Le— T Doo-Daz. . . .. Data Input/Output
Dao INPUT |— veg- - - +5 V Power Supply
. £ DATA 0 CIRCUITS VES. v v Ground
pa7 —> CONTROU NC........... No Connection
COLUMN SELECT
3]
€2 A AD A1 A2 A3 A4
w N
4
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MCM6164°* MCM61L.64

TRUTH TABLE

El E2 [ w Mode Supply Current 1/0 Pin
H X X X Not Selected Isg High Z
X L X X Not Selected IsB High Z
L H H H Qutput Disabled Ice High Z
L H L H Read Icc Dout
L H X L Write Icc Din

X =don’t care

ABSOLUTE MAXIMUM RATINGS (See Note)

This device contains circuitry to protect the

Rating Symbol Value Unit inputs against damage due to high static
Power Supply Volage Voo | -08w0:70 L V e . normel precautions e faken 1
Voitage Relative to Vgg for Any Vin Vout | ~05toVec+0.6 [ V avoid application of any voltage higher than
Pin Except VcC maximum rated voltages to this high-
Output Current (per 1/0) Tout +20 mA impedance circuit.
Power Dissipation (T =26°C) Pp 1.0 w
Temperature Under Bias Thias -10to +85 °C
Operating Temperature TA 0to +70 °C
Storage Temperature Is_tg -65to +150 °C

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

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

RECOMMENDED OPERATING CONDITIONS

Parameter Symbol Min Typ Max Unit
Supply Voltage {Operating Voltage Range) vVee 4.5 5.0 5.5 v
Input High Voitage VIH 2.2 = Vee+0.3
Input Low Voitage VL —0.3% - 0.8 \
*V)L (min)= 0.3 V dc, V) (min) = —3.0 V {pulse width <20 ns)
DC CHARACTERISTICS
Characteristic Symbol Min Typ Max Unit
Input Leakage Current {Al Inputs, Vin=0 to Vcc) hig{1) — <0.01 +1.0 pA
Output Leakage Current (ET=Vyyy, E2=V, or G=VjH, Vour=0 to V) likg(O) - <0.01 +1.0 A
Power Supply Current tAVAV =46 ns lcc - 50 90 mA
(ET=V|, 2=Vi}, lout=0 tAVAV =55 ns — 40 80
Standby Current (EV=Vjy or E2=V)1) Isg1 = 1.3 3.0 mA
Standby Current (E12Vcc—0.2 V or 250.2 V) MCM6164 Isg2 - - 1.0 mA
MCME11.64 - 5 50 A
Output Low Voitage {lg)=8.0 mA) VoL - 0.15 0.4 \i
Output High Voltage (o= —4.0 mA) VOH 2.4 3.0 - \
Typical values are referenced to TA =25°C and Ve =5.0V
CAPACITANCE (f=1.0 MHz, TA =25°C, Periodically Sampled Rather Than 100% Tested)
Characteristic Symbol Max Unit
Input Capacitance All Inputs Except DQ Cin 6 pF
Input/Qutput Capacil Da Cy/0 8 pF
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MCM6164°*MCM61L64

AC OPERATING CONDITIONS AND CHARACTERISTICS
{(Vee = 5V £10%, TA=0to +70°C, Unless Otherwise Noted)

Input Timing Measurement Reference Level . . . . ... ... 16V Output Timing Measurement Reference Level . . . 0.8 Vand 2.0 V
inputPulse Levels . . ..................... O0to3.0V Outputload. . . .. ........ .0t innennn Figure 1
inputRise/Fall Time . . .. ........... ... ........ 5ns
READ CYCLE (See Note 1)
MCM6164-46 MCM6164-56
Characteristic Symbol SyrAn';ol MCME1L6446 | MCMBILBAEE | unit | Notes
Min Max Min Max
Read Cycle Time tAVAV tRC 45 — 55 — ns —
ldgneu Cycle Time tAVQV tAA — 45 — 55 ns —
E1 Access Time tE1LQV tACT — 46 — 55 ns —
E2 Access Time te2HQV tAC2 - 45 — 55 ns —
G Access Time tGLav 10E — 20 — 25 ns —
Qutput Hold from Address Change tAXQX t0H 5 — 5 - ns -
Chip Enabie to Output Low-Z tE1LOX: tE2HQX tcLz 5 — 5 - ns 2,3
Output Enable to Output Low-Z tGLOX oLz 0 — 0 — ns 2,3
Chip Enabile to Output High-2 tE1HQZ, 1E2LQZ tCHZ 0 20 0 20 ns 2,3
Output Enable to Output High-Z tGHQZ tOHZ 0 20 0 20 ns 2,3
NOTES:

1. W is high at all times for read cycles.

2. 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

[

p steady state g
3. Periodicalty sampled rather than 100% tested.

- vy |
A (ADDRESS}
e avav AXax =
ET, E2 (CHIP ENABLE) X
t——tE1L0V: tE2HOY —— 1 tt:12:.':‘1111
G (OUTPUT ENABLE) \§
le——— tgloy ———~ 1GHAZ ———1
@ {DATA OUT) HisHZ DATA VALID ?ﬂu_
J— tgL0X
tEnax ____
tE2HOX
TIMING LIMITS Y

The table of timing values shows either a minimum or a

maximum limit for each parameter. Input requirements are 480

specified from the extemnal system point of view. Thus, address m

setup time is shown as a minimum since the system must _j 30 pF

supply at least that much time (even though most devices do 25 (INCLUDING
not require it). On the other hand, responses from the memory < SCOPE AND JIG)
are specified from the device point of view. Thus, the access

time is shown as a maximum since the device never provides
data later than that time.

Figure 1. Test Load

MOTOROLA MEMORY DATA

410



MCM6164°*MCM61L64

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

MCM8164-46 MCM6184-55
Characteristic Symbol sy::‘w MCM61L8446 | MCMEIL6AE5 | unit | Notes
Min Max Min Max
Write Cycle Time tAVAV twe 45 - 55 - ns -
Address Setup Time tAVWL 1AS 0 - 0 - ns -
Address Valid to End of Write TAVWH AW 40 - 50 — ns -
Write Pulse Width TWLWH twp 25 — 30 - ns 2
Data Valid to End of Write tDVWH tOW 20 = 2% - ns —
Data Hold Time WHDX tDH 0 — 0 - ns 3
Write Low to Output in High-Z tWLOZ tWHZ 0 20 0 20 ns 4,5
Write High to Qutput Low-Z WHQX tow 5 - 5 - ns 4,5
Write Recovery Time TWHAX tWR 0 - 0 - ns -

NOTES:

1.

Awrimavclemruatmelamnmnsiﬁonofalowﬁ,IowWorhighEZ.Awﬁtacvcleendsatﬂneadiestmnsiﬁonofahighﬁ, high W
or low E2.

2. It W goes low coincident with or prior to E1 low or E2 high then the outputs will remain in a high impedance state.
3.
4. 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

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.

previous steady state voitage.

. Periodically sampled rather than 100% tested.

[ i TAVAY >
A (ADDRESS)
tAVWH -+ WHAX
E (CHIP ENABLE) \ /
WLWH
W (WRITE ENABLE) \K j!
[ VWL — ] {DVWH—— tWHDX
D (DATA IN) DATA VALID
twiaz —re -+ IWHOX
HIGH-Z HIGH-Z
0 {DATA OUT)
34
_ 32
2 30
2 28
z 5 Vee=5.0V
TYPICAL g 5 Ta=25°C
CHARACTERISTICS E 22 |
S 20
18
g 16 1
14
2 12
ERY /
08
06

0 0.4 08 12 1.6 20 24 28 3.2
ADDRESS INPUT LEVELS (V)

Figure 2. Access Time Versus Address Input Levels
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MCM6164*MCM61L64

WRITE CYCLE 2 (ENABLE CONTROLLED) (See Notes 1 and 2)

MCM6164-46 MCM6164-56
Characteristic Symbol | o *% | MCMEILE4S | MCMEILGABS | unit | Notes
Min Max Min Max
Write Cycle Time tAVAV twe 46 - 55 - ns -
Address Setup Time tAVEIL tAS 0 - 0 - ng -
Address Valid to End of Write tAVETH taw 40 - 50 - ns -
Chip Enable to End of Write tE1LETH tewW 40 — 50 — ns 3
Data Valid to End of Write tDVEIH tOW 20 — 25 - ns —
Data Hold Time tETHDX tDH 0 - 0 - ns 4
Write Recovery Time tEIHAX WR 0 - 0 - ns -
NOTES: _ _ _ _
1. A write cycle starts at the latest transition of a low ET, low W or high E2. A write cycle ends at the earliest transition of a high ET, high W
or low E2.

2. B _and E2 timings are identical when E2 signals are inverted.
3. If W goes low coincident with or prior to E1 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.

[ tavay »
A (ADDRESS}
- tAVETH -
£ (CHIP ENABLE) j{
[ tavEIL L E1LEIH -1 tE1HAX
D (DATA IN) v"‘v"‘v v"""""’v‘v."v’v‘v‘v‘v‘v0 DATA VALID
{OVETH — ETHDX
Q (DATA OUT) AGHZ
LOW Ve DATA RETENTION CHARACTERISTICS (Tp =0 to +70°C) (MCM61L64 Only)
Characteristic Symbol Min Typ Max Unit
Vg for Data Retention VDR 290 1.0 7.0 v
(E12Vec-0.2Vor E2<0.2 V, Vip2Vee—0.2 V or Vin 0.2 V)
Data Retention Cument Iccor - 10 30 A
(Vec=3.0V, E122.8V or E250.2 V, Vi, 22.8 V or Vjp <0.2 V)
Chip Disable to Data F ion Time {see eform below) tCDR 0 — = ns
Operation R y Time (see eform below) trac tavav® — — ns
*tavav = Read Cycle Time
ft——————— DATA RETENTION MODE ————~
45V 45V
Vee ‘ Vor=20V
{CDR — [ trac
_ ET=Vpg-0.2V
E1 CONTROL 22V 22V
E2 CONTROL 08y E2<0.2V 08V /
—\
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MC

1581 CURRENT {(mA}

1582 CURRENT (uA)

1CCA CURRENT (NORMALIZED)

M6164°*MCM61L64

TYPICAL CHARACTERISTICS

{Continued)
18 2.50
17 2.25
S 2.00
'8 E 1.75
15 £ 1'50 Ta=25°C A
Vep=55V g - o
14 2 125 -
13 i § 1.00
B— < 015
12 3 //
2 050 —
1.1 0.25
10 0
0 20 40 60 80 4.0 45 5.0 5.5 6.0
T, AMBIENT TEMPERATURE (°C} vee, SUPPLY VOLTAGE (V)
Figure 3. Standby Current Versus Temperature Figure 4. Standby Current Versus Supply Voltage
20 1.20
18 1.15
18 =
Vgg =55V / & 110
14 2 Ta=26°C
2 Z 105
2 |t
10 = 1.00
v Z
8 A € 095 _
6 ~
. 2 o090
2 R 0.85
0 0.80
0 20 40 60 80 40 45 5.0 5.5 6.0
TA, AMBIENT TEMPERATURE {°C) vee. SUPPLY VOLTAGE (V)
Figure 5. Standby Current Versus Temperature Figure 6. Standby Current Versus Supply Voltage
1.04 1.4
103 13 —
102 g 12 //
vee=55V < TA=25°C /
Z 11
1.0t e I I
£
1.00 P = 10 / /
|~ ]
0.89 e € 09
-\ U(
0.98 Zos —
0.97 0.7
0.96 0.6
0 20 40 60 80 40 45 5.0 55 6.0

Ta. AMBIENT TEMPERATURE {°C)

Figure 7. Supply Current Versus Temperature

Vg, SUPPLY VOLTAGE (V)

Figure 8. Supply Current Versus Supply Voltage
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MCM6164*MCM6E1L64

t5Lav NORMALIZED)

tAVOY. tE1LQV. tE2HOY INORMALIZED)

TYPICAL CHARACTERISTICS

{Continued)
13 13
12 P 12
s Vec=50V ~ g
[=) =3.!
8 10 Ta=25°C 5 1 —
= 09 ] vee =54
E s P g0 Ta=25°C
2 = N
= 07 e 08 <
=
g 08 v # 08 NG
2 05 ] a’ ~
-
3 04 8 0.7 ~——
0.3 |1 08 —
0.2 [ i —
0.1 05
0 4 8 12 18 20 24 28 40 55 70 85 100
1tavAy. FREGUENCY (MHz) tAVAV. CYCLE TIME (ns}
Figure 9. Supply Current Versus Frequency Figure 10. Supply Current Versus Cycle Time
14 1.25
13 s 120
8 N
1.2 115
Vee=45YV S N Ta=25°C
1 2 110 P
10 1| g 105
—— 5"
08 & 100
=
08 * 095
g
07 = 090 ~
0.6 0.85
0 20 40 60 80 40 45 5.0 55 60
TA. AMBIENT TEMPERATURE (°C) vge. SUPPLY VOLTAGE (V)
Figure 11. A Time Vi Temp ° Figure 12. Access Time Versus Supply Voltage
125 1.30
1.20 1.25 N
120
1.15 e N
' , 5 115 AN
Vee=45V g TA=25°
1.10 | A=
L = 110
/ =
1.08 /, § 1.05
1.00 // g 1.00
0.95
085 ~1
0.90 ~
0.90 085 =
0.85 0.80
0 20 40 80 80 40 45 5.0 55 6.0

TA. AMBIENT TEMPERATURE {°C)

Figure 13. Access Time Versus Temperature

Figure 14. Access Time Versus Supply Voitage

Ve, SUPPLY VOLTAGE V)
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MCM6164*MCM61L64

ORDERING INFORMATION
{Order by Fuli Part Number}

MCM 61640r810L84 C XX

Motorola Memory Prefix

Speed (45=45 ns, 55=55 ns)

Pac} {C=C ic DIP)

Part Number
{with L=Low Power Version)

Full Part Numbers—MCM6164C46

MCM6164C55 MCM61L64C45 MCM61L64C55
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