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16K BIT STATIC RAM

The MCM2128 is a 16,Wbit Static Random Access Memory
organized as 2048 words by 8 bhs, fabricated using Motorola’s High-

performance silicon-gate MOS (HMOS) technology. It uses an in-
novative design approach which combines the ease-of-use features of
fully static operation (no external clocks or timing strobes required) with

the reduced standby power dissipation associated with clocked
memories. To the user this means low standby power dissipation

without the need for address setup and hold times, nor reduced data
rates due to cy~e times that are longer than access times.

Chip Enable (E) controls the power-down feature. It is not a clock but
rather a chip control that affects power consumption. In less than a

cycle time after chip enable (~) goes high, the part automatically

reduces its power requirements and remains in this low-power standby
mode as long as the chip enable (E) remains high. This feature provides

significant system-level power savings. ..1,::::

The MCM2128 is in a 24pin dual-in-line 300 mil wide package with .x$,,}:

the industry standard JEDEC approved pinout. A 24 pin dual-in-line 600 ‘“,~
mil wide package is also available.
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● Single + 5 Volt Operation ( * 10%) .,,4+$,,, ~t,.,
. ,~,F ““..

● Fully Static: NO Clock or Timing Strobe Required ‘$*:*.,.‘Y:.x,-,:,.,,,
‘~.s:~’”’:

● Fast Access Time: MCM2128-10 -100 ns (Maximum) $j~~?$,.

MCM2128-12 -120 ns (Maximum) “.+l,

MCM2128-15 -150 ns (Maxi~m) ‘F?

● Power Dissipation: 120 mA Maximum (Active\~}$:,
20 mA Maximum (Stan~~~$l,L ‘“$

● Three-state output ~!$ \,!,.,3 $}.:.i~\$$.4~?r ~\,\,J~i~.f$<$\~!,::..J.$!t,.
~:,l!..\~1,‘~+-~.
.........“.,-,,.,.$.,,,.,..,,..1,.

BLOCK ~D~$~;~@~
.. ,,.,~s.
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P PACKAGE
~ MIL PLASTIC

CASE 7W

PIN ASSIGNMENTS
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14 1 DQ4
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PIN NAMES

AO-AIO . . . . . . . . . . . . . . . .. Address input
~QO-DQ7 . . . . . . . . . Data Input/Output
W . . . . . . . . . . . . . . . . . . . . . .. Write Enable
~ . . . . . . . . . . . . . . . . . . . . .. Output Enable
E . . . . . . . . . . . . . . . . . . . . . . .. Chip Enable
Vcc . . . . . . . . . . . . ..+5V Power Supply
VSS . . . .. Ground. . . . . . . . . . . . .. Ground
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ABSOLUTE MAXIMUM RATINGS (See Note)

Rating Value Unit

Temperature Under Bias –Ioto +80 Oc This device contains circuitry to protect the

Voltage on Any Pin With Respect to VSS –o.5to +7.0 v inputs against damage due to high static

DC Output Current 20
voltages or electric fields; however, it is ad-

mA

Power Dissipation
vised that normal precautions be taken to

0.9 Wati evoid application of any voltage higher than

Operating Temperature Range Oto +70 Oc maximum rated voltages to this ‘~Xh-

Storage Temperature Range –65to +150 Oc impedance circuit. $“+R*J:?:,,~.\
~., ~.~i.,*+~ti.~~~ ‘ht

:,:\ .,:.~’.}+j
NOTE: Permenent device damage may occur if ABSOLUTE MAXIMUM RATINGS are ex- ,~f::.,N~J.t$\:)\,\.,,,:-.$

ceeded. Functional operation should be restricted to RECOMMENDED OPERATING
},i, .. ,~*J:’*’, *..y:$

CONDITIONS. Exposure to higher than recommended voltages for extended periods
$,:!$..\.?<{>.:<...!...:.i.+:(]:

of time could affect device reliability.
,<:, *..$::&*~.
.... .s:~’

-.. “.tlj. ,.~’~
..?~’.’’’..;,?,.~~i:$:.,~?~. ~:>
:.~,. ,,”

DC OPERATING CONDITIONS AND CHARACTERISTICS k~,,“’+:$’
(Fulloperating voltage and temperature range unless otherwise noted. ) ,j,,}&$t

,.+},.,

~*.$:+.,,..~~.’

RECOMMENDED OPERATING CONDITIONS
,\ .,.‘.\t\~\.!.,+ttt+,.-’“~>:,.A\*Jr:.

Pa ra meter

Supply Voltage

,;$g&wl
,,,...:

Min Typ Max Unit

+’$+:i:yc~ 4.5 5.0 5.5 v
~<.i~~.’,’.~.

:f:::~$$,t?,Vss o 0 0 v

Input Voltage ‘::..’,:&]:,.’’!y?>,.,.$> V[H 2.0 3.0 6.0 v:,>,
.*St.jy,.;;,~~.*\,\:..1.,.., vlL _o.5* o 0.8 v

*The device will withstand undershoots to the – 3 volt level with a maximum pulse widt~i$~, W ns. This is periodically semplad rather than loo”~

tested.
~,,. , ~

*!+i+\\.$!,
‘.9’$.,...+. ,.~:~.;;*.<.~.\\t,,,,,

~> ..,$.

DC CHARACTERISTICS +!i.,,.,~-S1$.’:~s”~~,,
Parameter ‘Tr!.2k!..,\.,,:,.${,::’,,>

‘*$\ Symbol Min Mex Unit

Input Leakage Current (VCC = 5.5 V, ~n = GND to VCC) “i~
.x iLI –1.0 +1.0 PA

Output Leakage Current (~= VIH or ~ = VIH, Vi/0 = GND to V&) ‘ iLO –1.0 +1.0 PA

Operating Power Supply Current (~= VIL, 1]/0 = O mA) ‘” “iik,V** Iccl – 120 mA

Standby Power Supply Current (~= VIH) ‘tl;;]>.{.,}.,~>‘~~~~~~~~,.,,, ,k ISB – 20 mA

Output Low Voltage (lOL = 4.0 mA) See Figure 1 .$,:? ,~$ VOL – 0.4 v

Output High Voltage (IOH = – 2.0 mA) See Figure ~~?~$r?’: VOH 2.4 – v

“’s\t+:t:r<:*,
~y> ~,**

-$,., .,,

CAPACITANCE (f= 1.0 MHz, TA = 25 °&$e~,~ally sampled rather than 100% tested. )

~.,, .,,:<,,,;Cheracteristic:*..\
Symbol Typ Max Unit

Input Capacitance except ~, DQ * ““$ ‘l},.. qn 3 5 pF

Input/Output Capacitance and ,~%@#~pacitance cl/o 5 7 pF
.,,;.,. :;.,1.~i:...,

~-:1< ,,*
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AC OPERATING CONDITIONS AND CHARACTERISTICS
(Full Operating Voltage and Temperature Range Unless Otherwise Noted)

Input Pulse Levels . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..0and3.0 Volts Input and Output Timing Reference Levels. . . . . . . . . . . . ...1.5 Volts

input Riseand Fall Times . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..5ns Output Load . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. See Figurel

READ CYCLE (See Notes 1 and 2)

.,,$.

Symbol MCM2128-10 MCM2126-12 M CM212~%& ~q

Parameter Standard Alternate Min Max Min Max Min ~~W;s$. Unit

Address Valid to Addrass Valid (Read Cycle Time) tAVAV tRC 100 – 120 – 1@a: $~,;,# ns

Address Valid to Output Valid (Address Access Time) tAvQv tAc — 100 – 120 ,;:;&?.”: :.150 ns

Chip Enable Low to Output Valid (Chip Enable Access Time) tELQv tAcs – 100 – I%* --,$ 150 ns

Output Enable Low to Output Valid tGLQv toE – 35 –
,,:,~,? “.:

s,~,>.,J/,‘— 55 ns

(Output Enabla Access Time)
. . “.:,:qh\\..$,

‘::+. J

Address Invahd to Output Invalid (Output Hold Time) tAX~ tOH 10 – ,lq,{ ‘(’~ 10 – ns

Chip Enable Low to Output Invalid tEL~ tc~ 5 – ,:\ :Tp+f – 5 – ns

(Chip Enable to Output Active)
,,.. iy~~t:..**’

Chip Enable High to Output High Z tEH~ tCHz ,4.*$C ‘ .>- ~ _ ~ ns

(Chip Disable to Output Disable) [21
)*.*,$W.“~~~..

~t‘:,/%{.:>.,:/:!,.

Output Enable Low to Output Invalid tGL~ tOLz .~~ ‘“% 5 - 5 - ‘s
(Output Enable to Output Active)

~)$ .+.>;,,,
-,,,,,.,m,,..,

Output Enable High to Output High Z tGHQz tOHz g: ‘:“t\;;:+i 35 — 35 — 50 ns

(Output Disable to Output Disable) [21
~.,J<.,~.,,<...\, ,.,>,,.

Chip Enable Low to Power Up tELICCH t $&,b$ “ ‘0 — o – o – ns

Chip Enable High to Power Down tEHICCL ,,:$; tpD”+ — 50 — w – 60 ns
,..J

NOTES:
,$$’J*>}.k -:>

~~, ‘+\?.

1, Transition time specification applies for all input signals. In addition,t&#~&’g the transition rate specification, all inPut si9nals must transition

between VIL and VIH (or between VIH and VIL) in a monotonic’-.

2. Transition is meaaured +200 mV from the steady state output volt~e with th~ output loading specified in Figure 1.

3. In read cycle 2, all addresses are valid prior to or coincide~t W* chip enable (E) transition low.

WRITE CYCLE (See Notes 1, 3, 4 and 5) ,3,+,.. .*.*:\
“,.*:,::..J~ ,,,\~,.,,

&(,., ~ +t~,),~~ Symbol MCM2128-10 MCM2128-12 MCM2128-15

Parameter
t$..:*, ‘,.$\/~.”ii\:J,~*.. Standard Alternate Min Max Min Max Min Max Unit
w

Address Valid to Address Valid (Write C~$le~j%~ tAVAV twc 100 – 120 – Iw – ns

Chip Enabla Low to Write High (Chip ,5mamr@ End of Write) tELWH t EW 60 – 100 – 120 – ns

Address Valid to Write Low (AddrqsS$$et@ to End of Write) tA~L tAS.“...-,, ~,, ,. ,,.. 10 – 10 – 10 – ns

Write Low to Write High (Write ~ul$~Width) tWLWH twp 70 – 65 – 100 – ns

Write High to Address Don’~~qk’*-.”@ tWHAX tWR o – o – o – ns

(Address Hold Afier End &?$~#te)

Data Valid to Write H~~JData*~etup to End of Write) tD~H tDS 40 – 50 – 60 – ns

Writs High to Data @hyt).@re

(Data Hold A~:+~ 07 Write)

tWH DX tDH 5 – 5 – 5 – ns

Writs High to ~w ‘bon’t Care tWH~ tw~ 5 – 5 – 5 – ns

(Outputa~~~E &fier End of Write)

Write L@ tq,i~tput High Z tWL~ tWHz – 30 – 35 – 50 ns

(~@~’Wle to Output Disable)
.’\.it..., ,.*l:,.

N@%:’$’
~~~fite enable (~) must be high during all address tra~sitions.

2~$tWHAX is measured from the earliar of cup enable@ or writs enable (=) going high to the end of write cycle.

3. A write occurs during the overlap of low E and low W.
4. tELWH is specified as the time from the chip selection to end of write in write cycle and tWLWH is specified as the overlap time of Iow=and

low w.

5. Output enable ~~) can be low or highjn write cycle, if ~ is high the output buffers will remain in the high impedance state.

6. If chip enable (E) and output enable (G) are low during this period, DQ pins are in the output state. Then the data input signals of opposite

phase to the outp~s must not be applied to them.
7. If the chip enable (E) low transition occurs simultaneously with or later than the write enable (~) low transition, the output buffers will remain

in the high impeda~ce state.

8. If the chip enable (E) high transition occurs simultaneously with the write enable (~) high transition, the output buffers will remain in the high
impadance state.
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PACKAGE DIMENSIONS

N PACKAGE NOTE:
PMSTIC 1, LEADS, TRUE POSITION EO WITHIN

CASE 72402 0.25 mm (0.010) OIA AT SEATING
PLANE AT MAXIMUM MATERIAL
CONOITION (OIM O).

Motorola reserves the right to make changes without further notice to any products herein to improve reliability, function or design, Motorola does
not assume any liability arising out of the applicat~oxn or use of any product or c!rcuit described herein; neither does it convey any license under its
patent rights nor the rights of others. Motorola and M! are registered trademarks of Motorola, Inc. Motorola, Inc. is an Equal Employment Opportunity/

Affirmative Action Employer.
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Read Cycle #1 (~=VIH, ~=VIL)

A (Address)

6 (Output Enable)

Q (Data Out)

Read Cycle #2 (~=VIH, ~=VIL) (See Note 3)

~ (Ctip Enable)

Q (Data Out)

Vcc Icc
supply

Current
ISB

WRITE CYCLE #1

A (Addres~~.

Q (Data Out)

MOTOROLA Semiconductor Products Inc.
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WRITE CYCLE #2

A (Address)

~ (Chip Enable)

~ (Write Enable)

D (Data In)

Q (Data Out)

FIGURE 1 FIGURE 2 – EQUIVALENT LOAD

5V

Qa W pF

510 (Including

scope and jg)

@
MOTOROLA Semiconductor Products Inc.


