= SEMICONDUCTOR

MOTOROLA
TECHNICAL DATA

64K x 1 Bit Static Random Access
Memory

The MCM6287 is a 65,536 bit static random access memory organized as 65,636 words
of 1 bit, fabricated using Motorola’s high-performance silicon-gate CMOS technology.
Static design eliminates the need for external clocks or timing strobes, while CMOS circui-
try reduces power consumption for greater reliability.

The chip enabie (E) pin is not a clock. In less than a cycle time after E goes high, the
part enters a low-power standby mode, remaining in that state until € goes low again.
This device also incorporates internal power down circuitry that will reduce active current
for less than 100% duty cycle applications. These features provide reduced system power
requirements without degrading access time performance.

The MCM6287 is available in a 300 mil, 22 lead plastic DIP and a 24 lead, 300 mil, sur-
face-mount SOJ package. Both feature JEDEC standard pinout.

® Single 5V +10% Power Supply
® Fast Access Time: 25/35 ns
® Equal Address and Chip Enable Access Time
® Low Power Operation: 120/110 mA Maximum, Active AC
® High Board Density SOJ Available
® Three State Data Output
® Fully TTL Compatible
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MCM6287

P PACKAGE
PLASTIC
CASE 736A

J PACKAGE
300 MIL SOJ
CASE 810A

PIN ASSIGNMENT

DUAL-IN-LINE
a1 e 22 flvge
af]2 21 [la1s
a2f] 3 20 flA14
a3fl 4 19 [1a13
aslls 18 fla12
aslle 17 lan
asll7 16 1a10
a7l]s 15 {19
alls 14 [1a8
Wil 13flo
vgsl] 11 12 [IE

SMALL OUTLINE

a1 e 24 flvge
a2 23 [1A15
a2 3 22 f1ag
azl] 4 21 fia13
afls 20 fla12
a5l 6 18 {INC
Nl 7 18 [lan
a8 17 [Iato
a7l 9 16 [1a9
af] 10 15 [1A8
Wi 1 14 flo
vgsl] 12 13§
PIN NAMES
/lO-AlS ............ Address Input
Wo .o Write Enable
E o viiit e Chip Enable
D.... .. i Data Input
Q.. .. e Data Output
VEC - v e e Power (+5 V)
VES « vvvv i ei e Ground
NC ............. No Connection

MOTOROLA MEMORY DATA

7-89




MCMé6287

TRUTH TABLE

This device contains circuitry to protect the

inputs against damage due to high static

Not Selected 1S81, I1SB2 i voltages or electric fields; however, it is ad-

Read Icca Read Cycle vised that normal precautions be. taken to

Write 1 . Write Cycle avoid application of any voltage higher than

maximum rated voltages to this high-
impedance circuit.

Rating | symbot T vawe ] ]
m

Voltage Relative to Vgs for Any Vin, Vout | 0.5 to Vee+0.5 \'
Pin Except Vee
Output Current (per 1/0) | ow | um o

Power Dissipation {Ta =25°C)

m

-m.
~65to +150

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

Storage Temperature — Plastic
Ceramic

DC OPERATING CONDITIONS AND CHARACTERISTICS
(Vee =50V + 10%, Tao = 0 to 70°C, Unless Otherwise Noted)

RECOMMENDED OPERATING CONDITIONS
Input Low Voltage

*ViL (min)= ~0.5 v de; Vi (min)= -3.0 v ac (pulse width < 20 ns)

DC CHARACTERISTICS

Parameter

Input Leakage Current (Al Inputs, Vin=0to Vee!
Output Leakage Current (E:VlH, Vout=0to Vee)
AC Supply Current lloyt=0 mA) MCMé6287-25; tAVAV =25 ns

MCMé6287-35; tavav =35 ns
TTL Standby Current (E:Vm, No Restrictions on Other Inputs)
CMOS Standby Current (Ezvcc—O.Z A7

CAPACITANCE (f=1.0 MHz, dv=3.0 V, Tp=25°C, Periodically Sampled Rather Than 100% Tested)
Characteristic m
Input Capacitance All Inputs Except E i

MOTOROLA MEMORY DATA
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MCMé6287

AC OPERATING CONDITIONS AND CHARACTERISTICS
(Vee = 8V +£10%, TA=0to +70°C, Unless Otherwise Noted)

Input Timing Measurement Reference Level . ... ... ... 1.5V Qutput Timing Measurement Reference Level . . ... . ... 1.5V
Input Pulse Levels . . . .. .................. 0to3.0V Qutput Load. . . .. ... .. .. Figure 1A Unless Otherwise Noted
Input Rise/Falt Time . . .. ... .............. ..., 5ns

READ CYCLE (See Note 1)

Symbol MCM6287-25 MCM6287-35
Parameter Unit | Notes
Standard Alternate Min Max Min Max
Read Cycle Time tAVAV tRC 25 — 35 — ns 2
Address Access Time tavav tAA — 25 — 35 ns*
Enable Access Time tELQV tACS — 25 — 35 ns 3
Output Hold from Address Change tAXQX toH 5 — 5 — ns
Enable Low to Output Active tELOX t 7 5 — 5 — ns 4,56
Enabie High to Output High-Z tEHQZ tHZ 0 15 0 15 ns 45,6
Power Up Time TELICCH tpy 0 — 0 — ns
Power Down Time tEHICCL tpD — 25 — 30 ns
NOTES:
1. W is high for read cycle.
2. All read cycle timing is referenced from the last valid address to the first transitioning address.
3. Addresses valid prior to or coincident with E going low.
4. At any given voltage and temperature, tgqQz max, is less than tg gx min, both for a given device and from device to device.
5. Transition is measured + 500 mV from steady-state voltage with load of Figure 1B.
6. This parameter is sampled and not 100% tested.
7. Device is continuously selected (E= V).

READ CYCLE 1 (See Note 7 Above)

Y

- tavav

A (ADDRESS) )<
e——— TAXOX

Q (DATA OUT) PREVIOUS DATA VALID ><><>< i T DATA VALID
f——————— favav

READ CYCLE 2 {See Note 3 Above}

- tayav »|
A (ADDRESS) )(
- v e
E (CHIP ENABLE) \L ][
- tg X tEHaz
Q (DATA OUT) { DATA VALID
-t tavav > L
tELICCH — tEHICCL
vgg 6 ————— ————
SUPPLY
CURRENT  IsB 1

MOTOROLA MEMORY DATA
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MCMeé6287

WRITE CYCLE 1 (W Controlled, See Note 1)

Symbol MCM6287-25 MCM6287-35
Parameter Unit | Notes
Standard Alternate Min Max Min Max
Wiite Cycle Time | tavay twe 2 — 35 — ns 2
Address Setup Time ] tAVWL tas 0 — 0 — ns
Address Valid to End of Write | tavwh tAw 20 | = 25 — ns
Wite Pulse Width [ owiwn we 20 — 20 — ns
Data Valid to End of Write IDVWH 'bw | 15 — 15 — ns
Data Hold Time YWHDX tDH 0 — 0 — ns
Write Low to Output High-z twiLaz twz (] 15 0 15 ns 3,4
Wirite High to Output Active WHQX tow 5 — 5 — ns 34
Ee Recovery Time WHAX tWR 0 — 0 — ns

NOTES:

1. A write occurs during the overlap of E low and W low.

2. All write cycle timing is referenced fro
3. Transition is measured + 500 mV fr
4. Parameter is sampled and not 100

A (ADDRESS)

E (CHIP ENABLE)

W (WRITE ENABLE)

omn XXX

<X DATA VALID
twiaz

Q (DATA OUT)

255

Figure 1A

m the last valid address to the first transitioning address.
om steady-state voltage with load in Figure 1B.
% tested.

r\ tavay
TN

A

X

]

TAVWH

tWHAX

—

< tavwL »

—

fe— WiwH ————

/

DYWH ——=1 fWHDX

XXXX

HIGH-Z

AC TEST LOADS

+5V

480

30 pF
(INCLUDING
SCOPE AND JIG)

255

HIGH-Z

480

5 pF
(INCLUDING
SCOPE AND JiG)

Figure 18

1———1— "WHOX

TIMING LIMITS

The table of timing values shows either
a minimum or a maximum limit for each
parameter. Input requirements are specified
from the external system point of view.
Thus, address setup time is shown as a
minimum since the system must supply at
least that much time (even though most
devices do not require it). On the other
hand, responses from the memory 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.

MOTOROLA MEMORY DATA
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McCmeé6287

WRITE CYCLE 2 (E Controlled, See Note 1)

Symbol MCM6287-25 MCM6287-35
Parameter Unit | Notes
Standard Alternate Min Max Min Max
Write Cycle Time TAVAV tWwC 25 — 35 — ns 2
Address Setup Time tAVEL 1AS 0 — 0 — ns
Address Valid to End of Write tAVEH AW 20 — 25 — ns
Enable to End of Write tELEH ICW 20 — 25 — ns 3,4
Enable to End of Write tELWH tCW 20 — 25 — ns
Wirite Pulse Width tWLEH WP 20 — 20 — ns
Data Valid to End of Write tDVEH tpwW 15 — 15 — ns
Data Hold Time tEHDX tpH 0 — 0 — ns
Write Recovery Time tEHAX tWR 0 — 0 — ns
NOTES: _ _
1. A write occurs during the overlap of E low and W low.
2. All write cycle timing is referenced from the last valid address to the first transitioning address.
3. IfE goes low coincident with or after W goes low, the output will remain in a high impedance condition.
4. IfE goes high coincident with or before W goes high, the output will remain in a high impedance condition.
1
A (ADDRESS) )k
- AVEH >
E (CHIP ENABLE) 7!
TELEH
t . -
AVEL {ELWH - BT EHAX
W (WRITE ENABLE) \l[t > 7/
tDVEH —3 (EHDX
D {DATA IN) DATA VALID
HIGH-Z
Q (DATA 0UT}

MOTOROLA MEMORY DATA
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MCMe6287

TYPICAL CHARACTERISTICS
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Figure 2. Relative Power versus Cycle Time

Vin. CHIP ENABLE INPUT VOLTAGE (VOLTS)

Figure 3. Active Supply Current versus Chip Enable
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Figure 4. Active Supply Current versus Temperature

Ve, SUPPLY VOLTAGE (VOLTS)

Figure 5. Active Supply Current versus Supply Voltage

08

IsB1. TTL STANDBY CURRENT (NORMALIZED)

08 1 t 14t

Isg1. TTL STANDBY CURRENT (NORMALIZED)

1 t A L 1 1
-4 -2 [ 20 40 60 80 100 120
Ta. AMBIENT TEMPERATURE (°C)

Figure 6. Standby Supply Current versus Temperature
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Figure 7. Standby Supply Current versus Supply
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MCme6287

TYPICAL CHARACTERISTICS (Continued)

160 16

150} 15
140+ 14}
130 13f
120 / 12k

1.|\
10} \

1.10

)

tavay. teLay. ACCESS TIME (NORMALIZED)
vay. tevay, ACUESS TIME {NORMALIZED)

1.00F
0.90 / 0.9k \
080 0.8}
0.70f Zo07f
0.60 i1 31 F U T T N N ) U N S - 0.6 L 1
—-40 -20 0 20 40 60 80 100 120 40 45 5.0 55 6.0 6.5
Ta. AMBIENT TEMPERATURE (°C} V. SUPPLY VOLTAGE (VOLTS)
Figure 8. Address and Enable Access Times versus Figure 9. Address and Enable Access Times versus
Temperature Supply Voltage
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MCMeé6287

ORDERING INFORMATION
(Order by Full Part Number)

MCM 6287 X xx xx

Motorola Memory Prefix \_—[— L Shipping Method (R2 = Tape & Reel,

Blank = Rails)
Part Number

Speed (25=25 ns, 35=35 ns)

Package (P = Plastic DIP, J = Plastic SOJ)

Full Part Numbers— MCM6287p25 MCMe6287P35

MCM6287425 MCM6287435
MCM6287J25R2 MCM6287J35R2

MOTOROLA MEMORY DATA
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MOTOROLA

mm SEMICONDUCTOR
TECHNICAL DATA

MCM6287-12, -15, -20
See QuickRAM, Page 7-122

64K x 1 Bit Fast Static RAM MCM6287C-8, -10

See QuickRAM Il, Page 7-142

|
|
2 | P PACKAGE
1 300 MIL PLASTIC
a3 CASE 736A
33— <+—Vce
Ad —[}:
s -3 MEMORY MATRIX 2 J PACKAGE
ROW 256 ROWS x 1 300 MIL SOJ
A6 |2 DECODER 256 x 1 COLUMNS CASE 810A
Al13 —| 8:
DUAL-IN-LINE
A4 —{k:
A e 22 [l Vee
T a1 ]2 211 a15 7
| A2l 20 [] A4
D INPUT® | COLUMN 110 Q a3 fla 191 A13
S wlo  wne
COLUMN DECODER aslls 1700 At
B a7 ls 15[ A9
E A0 A2 A7 A8 A9 AID Al1 A12 alls 14[] a8
w0 130D
W vgg [ 11 zflE
504
Aff1e 24 [1 Vec
atf]2 23] A15
PIN NAMES A2(ls 22[] Ate
A13
AO-A15 ... Addressinput | Q ....... ...l Data Output A3 [ 4 a1l
B oo Chip Enable ... +5V Power Supply Al s 20 [] A12
W Write Enable | VS8 . .. .oovvnovnieianoinn Ground a5l e 19 NC
Do Datalnput | NC.................. No Connection NC[ 4 18 ] A1
as(]s 17} A10
MCM6287 TRUTH TABLE (X = don't care) a7l o 16 {] A9
E w Mode Vge Current Output Cycle allo 15[] A8
H X Not Selected Isg1. lsB2 High-Z — W 1 14[lD
L H Read Icca Dout Read Cycle vgs(] 12 1 E
L L Write IccA High-Z Write Cycle

MOTOROLA MEMORY DATA
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MOTOROLA

m SEMICONDUCTOR S

TECHNICAL DATA

Advance Information

256K

. 256K x 1
QuickRAM™ _ MCM6207-15, -20, -25
Fast Static RAM Family

The QuickRAM Family of fast static RAMs is fabricated using Motorola’s high- 64K x 4
performance silicon-gate CMOS technology. Static design eliminates the need MCM6208-1 5, _20, -25

for external clocks or timing strobes, while CMOS circuitry reduces power con-
sumption and provides for greater reliability.

The product family includes devices with four different densities: 294,912 bits,
262,144 bits, 73,728 bits, and 65,536 bits.

64K x 4 with OE

These devices meet JEDEC standards for functionality and pinout, and are MCM6209-1 5, -20, -25
available in plastic dual-in-line and plastic small-outline J-leaded packages.
® Single 5 V £10% Power Supply
® Fully Static — No Clock or Timing Strobes Necessary 32K x 8
® Fast Access Times: 12, 15, 17, 20, and 25 ns MCM6206-1 7, -20, -25
® Equal Address and Chip Enable Access Times
® Output Enable (G) Feature for Increased System Flexibility and to Eliminate

Bus Contention Problems — on MCM&205/06, MCM6209, MCM6264/65, and 32K x 9

MCM6250 MCM6205-17, -20, -25

® Low Power Operation: 120-160 mA Maximum AC
Fully TTL Compatible — Three State Output
Separate Data Input and Output on MCM6207 and MCM6287

64K

CONTENTS
Page 64K x 1
Family Maximum Ratings and DC Characteristics ................... 2 MCM6287-1 2,-15,-20
Family AC Characteristics . . ... .................. ... ... ... 4
Device Data (See Numerical Index) . ........................... 8
Package Dimensions . .. .................... .. ..., See Chapter 14 16K x 4
Output Load Conditions . . .. .............ouuuonee . 16 MCM6288-1 2, -15
L
DEVICE NUMERICAL INDEX 16K x 4 with OE
Part Number Access Times (ns) Organization Page MCM6290'1 2, '1 5
MCM6205-17, -20, -25 17,20,25 32Kx 9 14
MCM6206-17, -20, -25 17,20, 25 32Kx 8 12
MCM6207-15, -20, -25 15, 20, 25 256K x 1 8 8K X 8
MCM6208-15, -20, -25 15,20, 25 64K x 4 10 - -
MCM6209-15, -20, -25 15, 20, 25 64K x 4 OE 10 MCM6264 1 5’ 20
MCM6264-15, -20 15, 20 8K x8 13
MCM6265-15, -20, -25 15, 20,25 8Kx9 15 8K X 9
MCM6287-12, -15, -20 12,15, 20 64K x 1 9
MCM6288-12, -15 12,15 16K x 4 1 MCM6265-15, -20, -25
MCM6290-12, -15 12,15 16K x 4 OE 11

QuickRAM is a trademark of Motorola, Inc.

This document contains information on new products. Specifications and information herein are subject to change without notice.

QuickRAM, Page 1
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QuickRAM

ABSOLUTE MAXIMUM RATINGS (See Note)

Rating Symbol Value Unit
Power Supply Voltage Relative to VSS \ole} -0.510+7 \
Voltage on Any Pin, Except Vo, Relative to Vsg Vin Vout | ~0.5t0 Vcc +0.5 \
Output Current (per 1/0) lout +30 mA
Power Dissipation Pp 1 W
Temperature Under Bias Thias -10to +85 °C
Operating Temperature TA 0to+70 °C
Storage Temperature-Plastic Tstg —551t0+125 °C

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

This device contains circuitry to protect the inputs
against damage due to high static voltages or electric
fields: however, it is advised that normal precautions be
taken to avoid application of any voltage higher than
maximum rated voltages to this high-impedance circuit. 7

This CMOS memory circuit has been designed to meet
the dc and ac specifications shown in the tables, after
thermal equilibrium has been established. The circuitis
in a test socket or mounted on a printed circuit board
and transverse air flow of at least 500 linear feet per
minute is maintained.

DC OPERATING CONDITIONS AND CHARACTERISTICS (Vo =5V +10%, Tp = 0 to +70°C, Unless Otherwise Noted)

Parameter Conditions Symbol Min Max Unit
Supply Voltage Operating Voltage Range Vee 4.5 5.5 A
Input High Voltage VIH 2.2 Voe+0.3” \
Input Low Voltage ViL -0.5™ 0.8 A
Input Leakage Current 0V <Vin<Vge likg(l) — +1 pA
Output Leakage Current Output(s) Disabled, 0 V < Vout < VGG likg(0) - +1 pA
Output High Voltage IoH = —4 mA VOH 24 —

Output Low Voltage loL =8 mA VoL — 04

“VIH (max) = Vgg + 0.3 V de; VY (max) = Voe + 2 V ac {(pulse width < 20 ns)
V| (min) = =0.5 V dc, V) (min) = 2 V ac (pulse width < 20 ns)

QuickRAM, Page 2
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QuickRAM

POWER SUPPLY CURRENTS (AC Operating Conditions Unless Otherwise Noted)

Density Config. Device Parameter Symbol | -12 -15 -17 -20 -25 Unit
16K x 4 MCM6288/90 | AC Active Supply Current Icca 150 140 — — — mA
64Kx1 | Momezgy | (lout=0mA, VCE = Max. f = fmae) 150 | 140 | — [ 130 | —
8Kx 8 MCM6264 —_ 140 — 130 —
8Kx9 MCM6265 — 140 - 130 120

All All AC Standby Current 1581 45 40 — 35 30 mA
64K (E = VIH. Voo = Max, = fmay)
All All CMOS Standby Current lsg2 20 20 — 20 20 mA
(Vog = Max, f = 0 MHz,
ExvVpepg-02ve
Vin<Vgg +0.2V, 0orz Voo 0.2 V)
64K x4 | MCMB208/09 | AC Active Supply Current ICCA — | 155 | — | 145 [ 135 | mA
256K x1 | MCMe207 | (out=0mA, VGG = Max, f=fnay) — | 150 | — [ 140 | 130
32K x 8 MCM6206 — — 155 150 140
32K x 9 MCM6205 —_ — 160 155 145
256K All All AC Standby Current IsB1 — 50 45 45 40 mA
(E=ViH, Voe = Max, f = fmax)
Al All CMOS Standby Current IsB2 — 20 20 20 20 mA
(Ve = Max, f = 0 MHz,
Ezvgg-02Vv*
Vin S Vgg +0.2 V, or 2 Vo —0.2 V)
“For devices with multiple chip enables of opposite polarity, E1> Voo ~ 0.2 Vor E2 < Vgg+02V
CAPACITANCE (f= 1 MHz, dV =3V, Tp = 25°C, Periodically sampled rather than 100% tested)
Characteristic Symbol Max Unit
Address and Data Input Capacitance Cin pF
MCM6287 (64K x 1), MCM6288/90 (16K x 4) 6
MCMB6264 (8K x B), MCMB265 (8K x 9) 6
MCM6207 (256K x 1), MCM6208/09 (64K x 4) 6
MCM6205 (32K x 9), MCM6206 (32K x 8) 6
Control Pin Input Capacitance E G W) Cin pF
MCM6287 (64K x 1), MCM6288/90 (16K x 4} 6
MCM6264 (8K x 8), MCM6265 (8K x 9) 6
MCM6207 (256K x 1), MCM6208/09 (64K x 4) 6
MCMB205 (32K x 9), MCMB206 (32K x 8) 8
Output Capacitance Cout pF
MCM6287 (64K x 1), MCM6288/90 (16K x 4) 7
MCM6264 (8K x 8), MCM6265 (8K x 9) 7
MCM6207 (256K x 1), MCM6208/09 (64K x 4) 8
MCM&6205 (32K x 9), MCM6206 (32K x 8) 8

“For devices with multiple chip enables, ET and E2 are represented by E in this data sheet. E2 is of opposite polarity to E.

QuickRAM, Page 3
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QuickRAM

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

Input Timing Measurement Reference Level ....... 15V Output Timing Measurement Reference Level ... ... 15V
Input Pulse Levels . ....................o. 0. Oto3V OutputLoad ......... Figure 1A Unless Otherwise Noted
Input Rise/Fall Time .. ... 5ns
READ CYCLE (See Notes 1 and 2)
Product Family Configuration -12 -15 -17 -20 -25 Density
MCM6288 and MCM6290 16K x 4 N N — ;
MCM6287 64K x 1 — N 64K
MCM6264 8K x 8 — N =
MCM6265 8K x 9 — N N
MCM6208 and MCM6209 64K x 4 — N N
MCM6207 256K x 1 — J N 256K
MCM6206 32Kx 8 N J J
MCM6205 32K x 9 J v N
Symbol -12 -15 -17 -20 -25
Parameter Std Alt | Min | Max | Min | Max | Min | Max | Min | Max | Min | Max | Unit | Notes
Read Cycle Time tAvAV tRC 12 — 15 — 17 — 20 — 25 — ns 3
Address Access Time tavav 1AA — 12 — 15 | — 17 | — 20 | — 25 ns
Enable Access Time terqv | tacs | — 12 — 15 — 17 | — 20 — 25 ns 4
Output Enable Access Time tGLQv 1oE — 6 — 8 — 9 — 10 — 12 ns
Output Hold from Address Change taxQx | lOH 4 — 4 — 4 — 4 — 4 — ns
Enable Low to Output Active tELox |tz | 4 — 4 — 4 — 4 — 4 — ns | 56,7
Output Enable Low to Output Active tgLax | tolLz 0 — 0 — 4] — 0 — 0 — ns | 56,7
Enable High to Output High-Z tEHGZ | ICHZ 9] 6 0 8 0 8 0 9 9] 10 ns | 56,7
Output Enable High to Output High-Z | tgHQz | toHz | © 6 0 7 0 8 0 8 0 10 ns | 58,7
Power Up Time tELICCH | tPU 0 — 0 — 0 — 0 — 0 — ns
Power Down Time tEHICCL | tPD — 12 — 15 — 17 — 20 | — 25 ns

NOTES:

. Wis high for read cycle.

For devices with multiple chip enables, ET and E2 are represented by E in this data sheet. E2 is of opposite polarity to E .
Al timings are referenced from the last valid address to the first transitioning address.

Addresses valid prior to or coincident with E going low.

TENTEN

device to device.
Transition is measured 500 mV from steady-state voltage with load of Figure 1B.
_This parameter is sampled and not 100% tested.

. Device is continuously selected. E < V) _and G < V|L.

~No

w

QuickRAM, Page 4

. At any given voltage and temperature, tEHQZ Max <tELQX min, and tgHQZ Max < tgLQX min, both for a given device and from
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QuickRAM

READ CYCLE 1 (See Note 8)

tAvay |
A (ADDRESS)
taxax ——
Q (DATA OUT) PREVIOUS DATA VALID DATA VALID
F‘ tavav l
READ CYCLE 2 (See Notes 2 and 4)
' tavav f
A (ADDRESS)
PELQY e
E (CHIP ENABLE) }
<1 ELQX ]

G (OUTPUT ENABLE)

e GLOX ]
N

Q(DATA OUT)
| YELICCH
CC o e e o e e e st
Voo
SUPPLY CURRENT

outPuTD>—{)

Zp=50Q

See Output Load Conditions, page 18.

Figure 1A

taLav
DATA VALID {——
tavgy ~————»| '
! < {E[[CCL —
AC TEST LOADS
+5V
480 Q
4
= Q
RL=500Q
255Q 5pF
V=15V (INCLUDING
SCOPE AND JIG)
Figure 1B —

TIMING PARAMETER ABBREVIATIONS

—]

The transition definitions used in this data sheet are:

signal name from which interval is defined
transition direction for first signal

signal name to which interval is defined
transition direction for second signal

H = transition to high

L = transition.to low

V = transition to valid

X = transition to invalid or don't care
Z = transition to off (high impedance)

X X X

X

TIMING LIMITS

The table of timing values shows either a minimum or a maximum
limit for each parameter. Input requirements are specified from the
external system point of view, Thus, address setuptimeis shownasa
minimum since the system must supply at least that much time (even
though most devices do not require it). On the other hand, responses
from the memory are specified from the device point of view. Thus,
the access time is shown as a maximum since the device output will
be valid no later than that time.
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WRITE CYCLES
Product Family Configuration -12 -15 -17 Density
MCM6288 and MCM6290 16K x 4 —
MCM6287 64K x 1 — N 64K
MCM6264 8K x8 — N
MCM6265 8Kx8 — N N
MCM6208 and MCM6209 64K x 4 — N J
MCM6207 256K x 1 — N N 256K
MCM6206 32K x 8 N N N
MCM6205 32K x 9 N N N
WRITE CYCLE 1 (W Controlled) (See Notes 1, 2, and 3)
Symbol -12 -15 -17 -20 -25
Parameter Std Alt Min | Max | Min | Max | Min | Max | Min | Max | Min | Max | Unit | Notes
Write Cycle Time 1AVAV twe 12 — 15 —_ 17 — 20 — 25 — ns 4
Address Setup Time tavwL tag 0 — 0 — 0 — 0 — 0 — ns
Address Valid to End of Write | taywH tAW 10 — 12 — 14 | — 15 — 20 — ns
Write Pulse Width TWLWH- twp 10 — 12 — 14 — 15 — 20 — ns
WLEH 7
Write Pulse Width, G High twiwH | twe 8 — 10 — || —]12] —]15]| — ns 5
(Output Enable devices) tWLEH
Data Valid to End of Write DVWH tow 6 — 7 — 8 — 8 — 10 — ns
Data Hold Time tWHDX tpH 0 — 0 — 0 — 0 -— 0 — ns
Write Low to Output High-Z twLQz twz 0 6 0 7 0 8 0 8 0 10 ns 6,78
Write High to Output Active twHQX tow 4 — 4 — 4 — 4 — 4 — ns 6,78
Write Recovery Time TWHAX tWR 0 — 0 — 0 — 0 — ] — ns
WRITE CYCLE 2 ( E Controlled) (See Notes 1, 2, and 3)
Symbol -12 -15 -17 -20 -25
Parameter Std Alt Min | Max | Min | Max | Min [ Max | Min | Max | Min | Max | Unit | Notes
Write Cycle Time tavay Wwe 12 — 15 — 17 — 20 — 25 — ns 4
Address Setup Time {AVEL tag 0 — 0 — ] — 0 — 0 — ns
Address Valid to End of Write tAVEH taw 10 — 12 — 14 | — 15 — 20 — ns
Enable to End of Write {ELEH- tow 8 — 10 — 11 — 12 — 15 — ns 9,10
ELWH
Data Valid to End of Write {DVEH tpw 6 — 7 — 8 — 8 — 10 — ns
Data Hold Time tEHDX DH 0 — 0 — 0 — 0 — 0 — ns
Write Recovery Time tEHAX tWR o} — 0 — o] - 0 — 0 — ns

NOTES:

. A write occurs during the overlap of E low and W low.

. For devices with multiple chip enables, E1and E2 are represented_byﬁin this data sheet. E2 is of opposite polarity to E.

. For Output Enable devices, if G goes low coincident with or after W goes low, the output will remain in a high impedance state.
. Al timings are referenced from the last valid address to the first transitioning address.

2
3
4
5. For Output Enable devices, if G 2 V|, the output will remain in a high impedance state.
6.
7
8
9

. At any given voltage and temperature, tw QG Mmax < twHQX min, both for a given device and from device to device.
_Transition is measured 500 mV from steady-state voltage with load of Figure 1B.
. This parameter is sampled and not 100% tested.
. If E goes low coincident with or after Wgoes low, the output will remain in a high impedance state.
10. Iif E goes high coincident with or before W goes high, the output will remain in a high impedance state.
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WRITE CYCLE 1 (See Note 2)

1 AVAV 1
A (ADDRESS) j;(
tAVWH 1— twHAX
E (CHIP ENABLE) \ }[
twiwH
\ WLEH /
W (WRITE ENABLE) N /
fe— LAy, —» | { DVWH t— tWHDX
i XRRRCK KXY
< twiLqz
HIGH Z HIGH Z
Q (DATAOUT)
et WHOX
WRITE CYCLE 2 (See Note 2)
| 1AvAV |
A(ADDRESS)
tAVEH
E (CHIP ENABLE) N

W {WRITE ENABLE}

YELEH

UELWH

4
\ Y/
tEHAX

/
\__ /
{DVEH — tEHDX

XX

Q (DATAOUT)

HIGH-Z
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MOTOROLA
TECHNICAL DATA

Product Preview
QuickRAM™ I
Fast Static RAM Family

The QuickRAM Family of fast static RAMs is fabricated using Motorola’s high-
performance silicon-gate CMOS technology. Static design eliminates the need
for external clocks or timing strobes, while CMOS circuitry reduces power con-
sumption and provides for greater reliability.

The product family includes devices with four different densities: 294,912 bits,
262,144 bits, 73,728 bits, and 65,536 bits.

These devices meet JEDEC standards for functionality and pinout, and are
available in plastic dual-in-fine and plastic small-outline J-leaded packages.
® Single 5 V +10% Power Supply
® Fully Static — No Clock or Timing Strobes Necessary
® Fast Access Times: 8, 10, 12, and 15 ns
® Equal Address and Chip Enable Access Times
® Output Enable (G) Feature for Increased System Flexibility and to Eliminate
Bus Contention Problems — on MCM6205/06, MCM6209, MCM6264/65, and
MCM6290
Low Power Operation: 150—180 mA Maximum AC
Fully TTL Compatible — Three State Output
Separate Data Input and Output on MCM8207 and MCM6287

m SEMICONDUCTOR L

256K

256K x 1
MCM6207C-10, -12

64K x 4
MCM6208C-10, -12

64K x 4 with OE
MCM6209C-10, -12

32K x 8
MCM6206C-12, -15

32K x 9
MCM6205C-12, -15

64K

CONTENTS

Page
Family Maximum Ratings and DC Characteristics . .................. 2
Family AC Characteristics . . .. ..................... ... .. .. .. 4
Device Data (See Numerical Index) . ......................... .. 8
Package Dimensions . . ......................... .. See Chapter 14
Output Load Conditions . . . .. .............c.vuuinu . 16
DEVICE NUMERICAL INDEX (See Note)

Part Number Access Times (ns) Organization Page
MCM6205C-12, -15 12,15 32K x 9 14
MCM6206C-12,-15 12,15 32K x 8 12
MCM6207C-10, -12 10,12 256K x 1 8
MCM6208C-10, -12 10,12 64K x 4 10
MCM6209C-10, -12 10,12 64K x 4 OE 10
MCM6264C-10, -12 10,12 8K x8 13
MCM6265C-10, -12 10, 12 8K x 9 15
MCM6287C-8, -10 8,10 64K x 1 9
MCMB288C-8, -10 8,10 16K x 4 1
MCM6290C-8, -10 8,10 16K x 4 OE 11

NOTE: Device Specifications for the faster access times are included to assist future system designs.
Contact a Motorola Sales Representative for scheduled availability.

QuickRAM is a trademark of Motorola, Inc

64K x 1
MCM6287C-8, -10

16K x 4
MCM6288C-8, -10

16K x 4 with OE
MCM6290C-8, -10

8K x8
MCM6264C-10, -12

8K x9

MCM6265C-10, -12

This document contains infarmation on a product under development. Motorola reserves the right to change or discontinue this product without notice.
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ABSOLUTE MAXIMUM RATINGS (See Note)

Rating Symbol Value Unit
Power Supply Voltage Relative to VSS veo -0.510+7 \Y
Voltage on Any Pin, Except Voi, Relative to Vgg Vin Vout | —0.5t0 Voo +0.5 \
Output Current (per 1/O) lout +30 mA
Power Dissipation Pp 1 w
Temperature Under Bias Toias —-10to0 +85 °C
Operating Temperature TA 0to+70 °C
Storage Temperature-Plastic Tstg -55t0 +125 °C

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

reliability.

This device contains circuitry to protect the inputs
against damage due to high static voltages or electric
fields; however, it is advised that normal precautions be
taken to avoid application of any voltage higher than
maximum rated voltages to this high-impedance circuit.

This CMOS memory circuit has been designed to meet
the dc and ac specifications shown in the tables, after
thermal equilibrium has been established. The circuitis
in a test socket or mounted on a printed circuit board
and transverse air flow of at least 500 linear feet per
minute is maintained.

DC OPERATING CONDITIONS AND CHARACTERISTICS (Vg =5V +10%, Ta = 0 to +70°C, Unless Otherwise Noted)

Parameter Conditions Symbol Min Max Unit
Supply Voltage Operating Voltage Range vee 4.5 55 \
Input High Voltage VIH 22 Voo+0.3* V)
Input Low Voltage VIL -0.5" 0.8 V'
Input Leakage Current 0V<VipsVee lkg(1) — +1 pA
Output Leakage Current Output(s) Disabled, 0 V < Vout < VoG Iikg(0) - 11 pA
Output High Voltage loH=—4mA VOH 24 — \
Output L.ow Voltage oL = 8 mA VoL 0.4 \

**V)L (min) = 0.5 V dc, Vi (min) = =2 V ac (pulse width < 20 ns)
*V|H (max} = Vo + 0.3 V de; VIH {max) = Vo + 2 V ac (pulse width < 20 ns)
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POWER SUPPLY CURRENTS (AC Operating Conditions Unless Otherwise Noted)

Density Config. Device Parameter Symbol -8 -10 -12 -15 Unit
16K x 4 MCM6288C/90C | AC Active Supply Current Icca 180 170 — — mA
64K x 1 MCMe2g7c | Ulout = 0 MA. VCG = Max, f = fmay) 70 0 [ = T =
8Kx 8 MCM6264C —_ 170 150 —_
8K x9 MCM6265C — 170 150 —

All All AC Standby Current Isg1 55 50 45 40 mA
64K (E = Vi Ve = Max, 1 = fnay)
All All CMOS Standby Current IsB2 20 20 20 20 mA
(Vce = Max, f = 0 MHz,
Ezvee-02Vv*
VinsVgg+02V,orzVge -0.2V)
64K x 4 MCM6208C/09C | AC Active Supply Current Icca — 175 165 — mA
256K x 1 McMe207C | (lout =0 mA, Voe = Max, f=fmax) — 170 | 160 | —
32K x 8 MCM6206C — — 175 165
32K x 9 MCMB205C -— —_ 180 170
256K All Alf AC Standby Current sBy — 60 55 50 mA
(E = VIH, Vce = Max, f = fmax)
Al All CMOS Standby Current isB2 — 20 20 20 mA
(VGe = Max, f = 0 MHz,
Ezvgg-02Vv*
Vin<Vgg +0.2V,or>2Voc -0.2V)
*For devices with multiple chip enables of opposite polarity, ET 2 Vo - 0.2 Vor E2<Vgg + 0.2V
CAPACITANCE (f = 1 MHz, dV = 3 V, Tp = 25°C, Periodically sampled rather than 100% tested)
Characteristic Symbol Max Unit
Address and Data Input Capacitance Cin pF
MCM6287C (64K x 1), MCM6288C/90C (16K x 4) 6
MCM6264C (8K x 8), MCM6265C (8K x 9) 6
MCM6207C (256K x 1}, MCM6208C/09C (64K x 4) 6
MCMB205C (32K x 9), MCM6206C (32K x 8} 6
Control Pin Input Capacitance (E,* G, W) Cin pF
MCM6287C (64K x 1), MCM6288C/90C (16K x 4) 6
MCM6264C (8K x 8), MCM6265C (8K x 9) 6
MCM6207C (256K x 1), MCM6208C/09C (64K x 4) 6
MCM6205C (32K x 9), MCM6206C (32K x 8) 8
Qutput Capacitance Cout pF
MCM6287C (64K x 1), MCM6288C/90C (16K x 4) 7
MCM6264C (8K x 8), MCM6265C (8K x 9) 7
MCM6207C (256K x 1), MCM6208C/09C (64K x 4) 8
MCM6205C (32K x 9), MCM6206C (32K x 8) 8

*For devices with multiple chip enables, E1 and E2 are represented by E in this data sheet. E2 is of opposite polarity to E.
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AC OPERATING CONDITIONS AND CHARACTERISTICS
(Voe =5V £10%, TA = 0 to +70°C, Unless Otherwise Noted)

Input Timing Measurement Reference Level ....... 1.5V Output Timing Measurement Reference Level ... ... 1.5V
Input Pulse Levels . ........................ Oto3V Outputload ......... Figure 1A Unless Otherwise Noted
Input Rise/Fall Tirme ................... oo 5ns

READ CYCLE (See Notes 1 and 2)

Product Famity Configuration -8 -10 -12 -15 Density
MCM6288C and MCM6290C 16K x 4 J N - posiNaMoToROlA
MCM6287C 64K x 1 N N ‘gmsums 64K
MCME264C 8K x 8 ' N '
MCM6265C 8K x9 N
MCM6208C and MCM6209C 64K x 4 J
MCM6207C 256K x 1 N 256K
MCM8B206C 32K x 8 J J
MCM6205C 32K x 9 N J
Symbol -8 -10 -12 -15
Parameter Std Alt Min Max Min Max Min | Max Min | Max | Unit | Notes
Read Cycle Time tavav tRC 8 — 10 — 12 — 15 — ns 3
Address Access Time tavav | tAA — 8 — 10 — 12 — 15 ns
Enable Access Time teLqv | tacs — 8 — 10 — 12 — 15 ns 4
Output Enable Access Time tgLQv | 0E — 4 — 5 — 6 — 8 ns
Output Hold from Address Change taxox | toH 4 — 4 — 4 — 4 — ns
Enable Low to Output Active teLax | towz 4 — 4 — 4 — 4 — ns | 56,7
Output Enable Low to Output Active taLax | toLz 0 — 0 — 0 — 0 — ns | 5867
Enable High to Output High-Z teHQz | tcHz 0 4 0 5 0 6 0 8 ns | 56,7
Output Enable High to Output High-Z | tgHQz | tOHZ 0 4 0 5 0 6 0 7 ns | 56,7
Power Up Time fELICCH | tPu 0 — 0 — 0 — 0 — ns
Power Down Time teHIcCL | D — 8 — 10 — 12 — 15 ns
NOTES:

. Wis high for read cycle.

For devices with multiple chip enables, ET and E2 are represented by E in this data sheet. E2 is of opposite polarity to E.

All timings are referenced from the last valid address to the first transitioning address.

Addresses valid prior to or coincident with E going low.

At any given voltage and temperature, tERQZ Max < tELQX Min, and tgHQz Max < IGLAX min, both for a given device and from
device to device.

Transition is measured 500 mV from steady-state voltage with load of Figure 1B.

This parameter is sampled and not 100% tested.

Device is continuously selected. E < vy and G < V).

;oW

~No

®
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READ CYCLE 1 (See Note 8)

tAVAV |
A (ADDRESS)
taxax —
Q (DATA OUT) PREVIOUS DATA VALID DATA VALID
!‘ tavay |
READ CYCLE 2 (See Notes 2 and 4)
| tAvAv -l
A (ADDRESS) *
teLay
E (CHIP ENABLE) )
=L ELQX ™
_ Nt
G (OUTPUT ENABLE) ( GLOX -+
tgLav
Q(DATA OUT) DATA VALID 4‘-——
tavay >
| tELICeH : <— TELICOL —wy
CC == o o o e e e st e e
e /
SUPPLY CURRENT
IsB
AC TEST LOADS
+5V
outruTDO—f) 480 Q
—L Zp=50Q 0
RL =500 I
255 5pF
V =15V (INCLUDING
SCOPE AND JiG)
See Output Load Conditions, page 18.
Figure 1A Figure 1B —
TIMING PARAMETER ABBREVIATIONS
t
X X X X TIMING LIMITS

signal name from which interval is defined
transition direction for first signal

signal name to which interval is defined
transition direction for second signal

—|

The transition definitions used in this data sheet are:
H = transition to high
L = transition to low
V = transition to valid
X = transition to invalid or don't care
Z = transition to off (high impedance)

QuickRAM Ii,

The table of timing values shows either a minimum or a maximum
limit for each parameter. Input requirements are specified from the
external system point of view. Thus, address setuptimeis shownasa
minimum since the system must supply at least that much time (even
though most devices do not require it). On the other hand, responses
from the memory are specified from the device point of view. Thus,
the access time is shown as a maximum since the device output will
be valid no later than that time.
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WRITE CYCLES
Product Family Configuration -8 -10 -12 -15 Density
MCM6288C and MCM6290C 16K x 4 J q EXISTING MOTOROLA
MCM6287C 64K x 1 N N ; PRODUCTS 64K
MCM6264C 8K x 8 N N
MCM6265C 8K x 9 . N N
MCM6208C and MCM6209C 64K x 4 ‘ N N
MCM6207C 256K x 1 :ﬁg’?ﬁ%& N N] 256K
MCM6206C 32K x 8 PRODUCTS J N
MCM6205C 32K x 9 . N N J
WRITE CYCLE 1 (W Controlled) (See Notes 1, 2, and 3)
Symbol -8 -10 -12 -15
Parameter Std Alt Min Max Min Max | Min | Max | Min | Max | Unit | Notes
Write Cycle Time tAVAY twe 8 — 10 — 12 — 15 — ns 4
Address Setup Time tAVWL tAS 0 — 0 — 0 — 0 — ns
Address Valid to End of Write tAVWH AW 8 — 9 — 10 — 12 — ns
Write Pulse Width TWLWH twp 8 — 9 — 10 — 12 — ns
YWLEH 7
Write Pulse Width, G High tWLWH: twp 6 — 7 - 8 — 10 — ns 5
(Output Enable devices) WLEH
Data Valid to End of Write tDVWH tow 4 — 5 — 6 — 7 — ns
Data Hold Time tWHDX tDH 4] -— 0 — ] — 0 — ns
Write Low to Output High-Z WwLQz twz 0 4 0 5 0 6 0 7 ns 6.7.8
Write High to Output Active tWHQX tow 4 — 4 — 4 — 4 — ns 6.7.8
Write Recovery Time tWHAX WR 0 — 0 — 0 — 0 — ns
WRITE CYCLE 2 (E Controlled) (See Notes 1, 2, and 3)
Symbol -8 -10 12 -15J
Parameter Std Alt Min Max Min Max | Min | Max | Min | Max | Unit | Notes
Write Cycle Time 1AVAV tWe 8 — 10 — 12 — 15 — ns 4
Address Setup Time tAVEL tAS 0 — 0 — 0 — 0 — ns
Address Valid to End of Write tAVEH taw 8 — 9 — 10 — 12 — ns
Enable to End of Write tELEH. tow 6 — 7 — 8 — 10 — ns 9,10
ELWH
Data Valid to End of Write {DVEH tow 4 — 5 — 6 — 7 — ns
Data Hold Time {EHDX 1DH 0 — 4] — 0 — 0 — ns
Write Recovery Time 1EHAX WR 0 — 0 — 0 — 0 — ns J
NOTES:

1. A write ocours during the overlap of E low and W low.

For devices with muitiple chip enables, E1 and E2 are represented by E in this data sheet. E2 is of opposite polarity to E.

For Output Enable devices, if G goes low coincident with or after W goes low, the output will remain in a high impedance state.
Ali timings are referenced from the last valid address to the first transitioning address.

For Output Enable devices, if G 2 V|n, the output will remain in a high impedance state.

At any given voltage and temperature, tw| QG Max < twHQX min, both for a given device and from device to device.
Transition is measured 500 mV from steady-state voltage with load of Figure 1B.

This parameter is sampled and not 100% tested.

It E goes low coincident with or after W goes low, the output will remain in a high impedance state.

10. It E goes high coincident with or before W goes high, the output will remain in a high impedance state.

CENOG AON
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WRITE CYCLE 1 (See Note 2)

LAvAY
A (ADDRESS) }< *
LAVWH 1— twHAX
E (CHIP ENABLE) \ 7/
tWLWH
3 WLEH l
W (WRITE ENABLE) N /
j— tavwL —» toywH ———| L WHDX
oomn XOXKXXKXEX
I twiqz
HIGH Z HIGH Z
Q (DATAOUT)
-t WHQX

WRITE CYCLE 2 (See Note 2)
|

t avav
A(ADDRESS) X

LAVEH
E (CHIP ENABLE) \ 7{
tAVEL
YELEH { EHAX
tELWH
W (WRITE ENABLE) \ }[
T DVEH ——»1 tEHDX
HIGH-Z

Q (DATAOUT)
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64K x 1 Bit Fast Static RAM

MCM6287C

a3
73
a3
% 3 ROW

A5 3| DECODER
A13 L3
A14 —{2:
A15 —{}:

-— VCC

-—— Vgg
MEMORY MATRIX

256 ROWS x
256 x 1 COLUMNS

P PACKAGE

D INPUT COLUMN 110 Q
DATA
CONTROL COLUMN DECODER
E A7 A8 A9 A0 AT A12
W
PIN NAMES

AC-A15 L Address Input Q.. Data Output
E oo Chip Enable VeG oo +5 V Power Supply
W Write Enable VSS i Ground
Do Data Input NC.................. No Connection

MCM6287C TRUTH TABLE (X = don't care)

E w Mode Vg Current Qutput Cycle

H X Not Selected IsB1, lsB2 High-Z —

L H Read leca Dout Read Cycle
L L Write Icca High-Z Write Cycle

1 300 MIL PLASTIC
CASE 736A
2 J PACKAGE
1 300 MIL SOJ
CASE 810A
DUAL-IN-LINE
Ao(l1e 22{] vee
A2 21l ats
az2lls 20 [ A14
A3l 4 191 A13
A4 fls 18] A12
aslls 170 At
as [ 7 16 [] At0
A7lls 15 [] Ag
aflle 141 A8
Wil 13lp
vss [ 11 121
S0J
Aflre 241 vee
A {2 23] A15
A2l 3 22[] A4
Asll 4 21[] A13
Adlls 20[] A12
Aslle 19[] NC
nell 7 18] A1
Aslls 17 {1 A10
ar{o 16 [] A9
all o 15[] A8
Wi 141 D
vssf] 12 131 E

MCM

Motorola Memory Preflx
Part Number

6287 C X XX

Revision

ORDERING INFORMATION (Order by Full Part Number)

hlpping Method (R2 = Tape & Reel, Blank = Rails)
Speed (10 = 10 ns)

Package (P = 300 mil Plastic DIP, J = 300 mil SOJ)

Full Part Numbers—MCM6287CP10  MCMB287CJ10  MCM86287CJ10R2

QuickRAM II, Page 9

MOTOROLA MEMORY DATA

7-150




