MOTOROLA
EE SEMICONDUCTOR 150000
TECHNICAL DATA

MCM6168
- -
4K x 4 Bit Static Random Access
Memory
.The MCM6168 is a 16,384-bit static random access memory organized as 4096 words of
4 bits, fabricated using Motorola’s second-generation high-performance silicon-gate
CMOS (HCMOS 1) technology. Static design eliminates the need for external clocks or ' P PACKAGE
timing strobes, while CMOS circuitry reduces power consumption and provides greater PLASTIC
reliability. Fast access time makes this device suitable for cache and other high speed CASE 738
applications.
The chip enable (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 E goes low again. PIN ASSIGNMENT
This feature provides reduced system power requirements without degrading access time
performance. M1 e 20 JVCC
The MCM6168 is available in a 300 mil, 20 lead plastic dual-in-line package astl 2 19 [1a3
standard JEDEC pinout.
® Single 5V Supply, 1 10% relfs 18 1Az
® 4K x 4 Bit Organization A7Q 4 17m
® Fully Static—No Clock or Timing Strobes Necessary aslls 16 [la0
® Three State Output alle 15 [loao
® Fast Access Time (Maximum}):
Address a0ff7 14 float
MCM6168-46 45 bt anfle 13 [Joo2
mgmg}g% Ells 12 flno3
® Low Power Operatis # Max (Actiyef vssff 10 npw
L Levels)q
@ CMOS Lghe
® Fully TTL Compatible : ) ) ' PIN NAMES
AGANT. ... Address Input
Wi Write Enable
1 E .ot Chip Enable
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MCM6168

TRUTH TABLE

This device contains circuitry to protect the

E w Mode Vg Current V/0 Pin inputs against damage due to high static
H X Not Selected ISB1, ISB2 High-Z Itages or electric fields; h , itis ad-
L H Read Icc Dout vised that normal precautions be taken to
L L Write Icc Din avoid application of any voltage higher than
maximum rated voltages to this high-
impedance circuit.
ABSOLUTE MAXIMUM RATINGS (See Note)
Rating Symbol Value Unit
Power Supply Voltage Vee -05t +7.0 \2
Voltage Relative to Vgg for Any Vin. Vout | —0.5to Vgc+05| V
Pin Except Voo
Output Current (per 1/0) lout +20 mA
Power Dissipation (Ta =25°C) Pp 1.0 w
Temperature Under Bias Thias —10to +85 °C
Operating Temperature TaA Oto +70 °C
Storage Temperature Ts_tg —-55to +125 °C
NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are
ded. Functional ion 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
(Vce = 5.0V £10%, Ta = 0 to 70°C, Unless Otherwise Noted)

RECOMMENDED OPERATING CONDITIONS

Parameter Symbol Min Typ Max Unit Notes
Supply Voltage {Operating Voitage Range} Vee 45 5.0 5.5 v
Input High Voltage VIH 2.0 — Vec+0.3 \ 1
Input Low Voltage ViL -0.3 — 0.8 v 1,2
DC CHARACTERISTICS
Parameter Symbol Min Max Unit Notes
Input Leakage Current {All Inputs, Vin =0 to V¢! likg(l) — +1.0 #A
Output Leakage Current (E=V)y or W=V), Vo1 =0 to Vel kg(0) — +2.0 uA
Power Supply Current (E=V), loyut=0 mA) Icc — 80 mA 3
TTL Standby Current (E = Vi) IsB1 - 20 mA
CMOS Standby Current (E=Vcc -0.2 V, Vi 0.2 Vor =Vcc—0.2 V) IsB2 — 2 mA
Output Low Volitage {igp =8.0 mA) VoL — 0.4 v
Output High Voltage (I = —4.0 mA) VOH 2.4 - Vv
CAPACITANCE (f=1.0 MHz, Ta=25°C, Periodically Sampled Rather Than 100% Tested)
Characteristic Symbol Typ Max Unit
Input Capacitance All Inputs Exceptg Cin 3 [ pF
E 5 7
1/0 Capacitance Ci/0 5 7 pF

NOTES:
1. Address rise and fall times while the chip is selected are 50 ns maximum.
2. V)L{min}= —0.3 V dc; V) {min)= —3.0 V ac (pulse width <20 ns}.
3. Input levels less than —0.3 V or greater than V¢ +0.3 V will cause 1/0 and power supply currents to exceed maximum rating.

MOTOROLA MEMORY DATA

4-25




MCM6168

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

Input Timing Measurement Reference Level . . . ... .. .. 15V Output Timing Measurement Reference Level . . . . . 0.8and 2.0 V
InputPulse Levels . . ... .................. O0to3.0V Qutputload. . ... ....... Figure 1A Unless Otherwise Noted
Input Rise/Fall Time . . . ... ... ..o 5ns
READ CYCLE (See Note 1)
Symbol MCM616846 | MCM6168-56 | MCME6168-70
Parameter Unit | Notes
Standard | Alternate | Min | Max | Min | Max | Min | Max
Read Cycle Time tAVAV tRC 45 — 55 - 70 — ns
Address Access Time tAvVQV tAA — 45 - 50 — 60 ns
E Access Time teLQV tACS — 45 — 55 — 70 ns
E Low to Output Active tELOX tz 10 — 10 — 10 — ns | 2,3
€ High to Output High-Z tEHQZ tHz 0 15 0 20 0 25 ns | 2,3
Output Hold from Address Change tAXQX tOH 5 — 5 — 5 — ns
Power Up Time tELICCH tpy 0 — 0 - 0 — ns
Power Down Time tEHICCL tPD — 45 — 55 - 70 ns
NOTES:
1. W is high for read cycle.
2. Transition is measured +500 mV from steady-state voltage with load of Figure 18.
3. This parameter is sampled and not 100% tested.
4. Device is continuously selected (E=V| ). _
5. Addresses valid prior to or coincident with E going low.
READ CYCLE 1 (See Note 4 Above}
Lt TAVAV —
A (ADDRESS)
t————— 1AXQX
Q (DATA OUT) PREVIOUS DATA VALID KXXXX A DATA VALID
L}
tavav
READ CYCLE 2 (See Note 5 Above)
| TAVAV —|
A (ADDRESS) j
- v —— ™
E (CHIP ENABLE) 5\ ?f
- tELOX tEHaZ
Q {DATA OUT) OATA VALID
-+ tavav 4
TELICCH — L—‘EHICCI.
vee Kt —————————
SUPPLY
CURRENT  Isg |
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MCM6168

WRITE CYCLE 1 (W Controlled; See Note 1)

Symbol MCM6168-46 | MCM6168-55 | MCM6168-70 .
Parameter Unit | Notes
Standard | Aiternate | Min | Max | Min | Max | Min | Max

Write Cycle Time tAVAV twe 40 — 50 - 60 - ns
Address Setup Time TAVWL tAS 0 — 0 = 0 - ns
Address Valid to End of Write TAVWH tAW 35 — 45 — 55 — ns
Write Pulse Width WLWH we 35 — 45 - 55 - ns
Data Valid to End of Write tDVWH tDW 15 — 20 - 25 — ns
Data Hold Time HWHDX tDH 3 — 3 — 3 — ns
Write Low to Output High-Z twLQz twz - 20 - 25 - 30 ns 2,3
Write High to Output Active WHQX tow 5 — 5 — 5 — ns 2,3
Write Recovery Time WHAX tWR 5 — 5 — 5 - ns
NOTES: _ _

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

2. Transition is measured + 500 mV from steady-state voltage with load in Figure 18.

3. Parameter is sampiled and not 100% tested.

[ VAV |
A (ADDRESS) *
i TAVWH l TWHAX
E (CHIP ENABLE) \ /
WLWH

W (WRITE ENABLE) \

f— tayyt —>

twiaz

N W,
tovwWH —— tWHDX
DATA VAUID

HIGH-Z
Q {DATA OUT)

AC TEST LOADS

30 pF 255 ¢
1 {INCLUDING 9
SCOPE AND JIG)

Figure 1A

TWHOX

TIMING LIMITS
The table of timing values shows either

5 oF hand, responses from the memory are
(INCLUDING - Y

SCOPE AND JIG) 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.

+5Y¥ +5V a minimum or a maximum limit for each

parameter. Input requirements are specified

480 80 from the external system point of view.

Thus, address setup time is shown as a

minimum since the system must supply at

o —9 0 j least that much time (even though most

265 4 devices do not require it). On the other
| "{

Figure 1B
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MCM6168

WRITE CYCLE 2 (E Controlled; See Note 1)

Symbol MCMB616846 | MCM6168-55 | MCM6168-70
Parameter Unit | Notes
Standard | A Min | Max | Min | Max | Min | Max
Write Cycle Time tAVAV wWC 40 - 50 — 60 — ns
Address Setup Time tAVEL tAS [ — 0 - 0 = ns
Address Valid to End of Write tAVEH taw 35 — 45 — 55 — ns
Write Pulse Width tELEH tcw 35 — 45 — 55 — ns 2,3
Data Valid to End of Write tDVEH tDwW 15 — 20 — 25 - ns
Data Hold Time tEHDX tDH 3 - 3 — 3 — ns
Write Recovery Time tEHAX tWR 5 — 5 — 5 - ns
NOTES: _ _
1. A !vrite occurs during the overlap of E_I_ow and W low.
2. If E goes low coincident with or after W goes low, the output will remain in a high impedance condition.
3. If E goes high coincident with or before W goes high, the output will remain in a high impedance condition.
| VAV —
A (ADDRESS) k
= tAVEH
E (CHIP ENABLE) . & F
la—————— v — > o
t—————— tELEH TEHAX
W (WRITE ENABLE) \ /
tovEH — 1EHOX
D (DATA IN) DATA VALID
HIGH-Z
Q (DATA OUT)

ORDERING INFORMATION
(Order by Full Part Number)

MCM 6168 X XX

Motorola Memory Prefix———j T

70=70 ns)

Part Number

Full Part Numbers—MCM6168P45
MCM6168PS5
MCM6168P70

P

(P = Plastic DIP}

Speed {45=45 ns, 55=55 ns,
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