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MCNi2128

16K BIT STATIC RAM

The MCM2128 is a 16,384-bit Static Random Access Memory
organized as 2048 words by 8 bits, 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 cycle 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 (E) 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.

The MCM2128 is in a 24-pin dual-in-line 300 mil wide package with
the industry standard JEDEC approved pinout. A 24 pin dual -in-line 600
mil wide package is also available.

@ Single +5 Volt Operation (£ 10%)

® Fully Static: No Clock or Timing Strobe Required

® Fast Access Time: MCM2128-10 - 100 ns (Maximum)
MCM2128-12 - 120 ns (Maximum)
MCM2128-15 - 160 ns (Maximum)

® Power Dissipation: 120 mA Maximum {Active)
20 mA Maximum (Standby)

" ® Three-State Output

MOS

(N-CHANNEL, SILICON-GATE)

2,048 x8 BIT
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N PACKAGE
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CASE 724
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PIN ASSIGNMENTS

ATQ1 @ u 2403 vee
A6 2 231 A8
As[]3 2201 a9
Adf] 4 210w
A3[]5 20016
A2[16 . 19[] A10
A7 180E
A0[]8 1701 DQ7
paol s ~ 16[1 D06
Daif 10 15[] D56
pa2[} 11 14{1 pa4
Vssii12 1311 DQ3
PIN NAMES
AC-A10....ovcnvalan, ... .Address Input
DQo-DO7........... Data Input/OQutput
Wi, Write Enable
Govrviviiiiiiiaaaeas Output Enable
= Chip Enable
VEC covrennrannnes +5V Power Supply
VS cvvninirane hheserrraanas Ground
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ABSOLUTE MAXIMUM RATINGS (See Note)

Rating Value Unit

Temperature Under Bias ' " —~10to +80 og This device contains circuitry to protect the

- - — inputs against damage due to high static
Voltage on Any Pin With Respect to Vgg 0.5to +7.0 Vv voltages or electric fields; however, it is ad-
DC Output Current 20 _mA vised that normal precautions be taken to
Power Dissipation 7 0.8 Watt avoid application of any voltage higher than
Operating Temperature Range 0to +70 °C maximum rated voltages to this high-
Storage Temperature Range —65to0 + 150 °C impedance circuit.

NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are ex-
ceeded. 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
{Full operating voltage and temperature range unless otherwise noted.)

RECOMMENDED OPERATING CONDITIONS

_ Parameter Symbol | Min | Typ | Max | Unit
Supply Voltage : Vee 4.5 5.0 5.5 \Y
Vss 0 0 0 \
Input Voltage VIH 20 [30] 60 | V
ViL [-0.5%] © 0.8 \

¥The device will withstand undershoots to the —3 volt level with a maximum pulse width of 50 ns. This is periodically sampled rather than 100%
tested.

DC CHARACTERISTICS

Parameter Symbol | Min_| Max | Unit
Input Leakage Current (Vgc=5.6 V, Vin=GND to Vccl N I -1.0 | +1.0 | pA
Output Leakage Current (E=Vjy or G=V|H. Viyo=GND to Vcc) o -1.0 | +1.0] pA
Opetating Power Supply Current (E=VyL, liyo=0mA) lcet - 120 | mA
Standby Power Supply Current (E=VjH) Iss - 20 | mA
Output Low Voltage (g =4.0 mA} See Figure 1 VoL — 0.4 \'
Output High Voltage (Ilgq= —2.0 mA) See Figure 1 VOH 24 - \

CAPACITANCE (f=1.0 MHz, Ta =26°C, periodically sampled rather than 100% tested.)

Characteristic Symbol | Typ Max | Unit
Input Capacitance except E, DQ Cin 3 5 pF
Input/Output Capacitance and E Input Capacitance Ci/o 5 7 pF
MODE SELECTION .
Mode E | G | W | veeCurrent| DQ
Standby H X X IsB High Z
Read L L | H Icc Q
Write Cycle L X L lce D

@' MOTOROLA Semiconductor Products Inc.
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AC OPERATING CONDITIONS AND CHARACTERISTICS
{Full Operating Voltage and Temperature Range Unless Otherwise Noted)

Input Pulse Levels ............... e inaareaas 0and 3.0 Volts Input and Output Timing Reference Levels..... Vererene ..1.6Volts
Input Riseand Fall Times . . ...ocaveriiniisuincinncnnns voor.Bns Output Load ....... eeees b eareeraeeir ey See Figure 1

READ CYCLE (See Notes 1 and 2}

Symbol MCM2128-10 | MCM2128-12 | MCM2128-156
Parameter Standard | Alternate | Min | Max | Min | Max | Min | Max | Unit
Address Valid to Address Valid (Read Cycle Time) tAVAV tRe 100 - 120 - 150 - ns
Address Valid to Output Valid {Address Access Time) tavav tAC - 100 - 120 - 160 ns
Chip Enable Low to Output Valid (Chip Enable Access Time) teLav tACS — 100 - 120 - 150 | ns
Output Enable Low to Output Valid tGLQV toE - 35 - 50 - 55 ns
(Qutput Enable Access Time)
Address Invalid to Qutput Invalid {Output Hold Time) tAXQX tOH 10 - 10 - 10 - ns
Chip Enable Low to Output Invalid tELOX tcLz 5 | — 5 = 5 — | ns
{Chip Enable to Output Active)
Chip Enable High to Output High Z tEHOZ tcHZ - 40 - 40 — 55 ns
{Chip Disable to Output Disable) [2] -
Output Enable Low to Output Invalid tGLQX toLZ 5 - 5 - 5 - ns
{Output Enable to Qutput Active)
Output Enable High to Output High Z tGHOZ toHZ - 3b - 35 - 50 ns
(Output. Disable to Output Disable) [2]
Chip Enable Low to Power Up - 1 tELICCH tpy 0 - 0 - 0 - ns
Chip Enable High to Power Down tEHICCL tPD - 60 - 60 - 60 ns
NOTES:

_1. Transition time specification applies for all input signals. in addition to meeting the transition rate specification, all input signals must transition
between V| and V|y (or between V|4 and V{L) in a monotonic manner.

2. Transition is measured +200 mV from the steady state output voltage with the output loading specified in Figure 1.

3. In read cycle 2, all addresses are valid prior to or caincident with chip enable (E) transition low,

WRITE CYCLE (See Notes 1, 3, 4 and 5)

Symbol MCM2128-10 | MCM2128-12 | MCM2128-15
Parameter Standard | Alternate | Min | Max | Min | Max | Min | Max | Unit
Address<Valid:to Address Valid (Write Cycle Time) tAVAV twe 100 - 120 - 150 - ns
Chip Enable Low to Write High (Chip Enable to End of Write) | teLWH tew 80 - 100 - 120 — ns
Address Valid to Write Low (Address Setup to End of Write) | taAvwL tas 10 - 10 - 10 — ns
Write Low to Write High {Write Pulse Width) tWLWH twp 70 — 85 - 100 - ns
Write High to Address Don't Care : tWHAX twWR 0 — 0 - 0 - ns
{Address Hold After End of Write) : '
Data Valid to Write High (Data Setup to End of Write) tDVWH tps T 40 - 50 - 60 — ns
Write High to Data Don't Care tWHDX tDH 5 = 5 = 5 = ns
{Data Hold After End of Write)
Write High to Output Don't Care twHOX WLz 5 — 5 - 5 — ns
(Output Active After End of Write) )
Write Low to Output High Z twLoz tWHZ — 30 - 35 - 50 ns
{Write Enable to Output Disable}

NOTES:

1. Write enable {W) must be high during all address transitions. .

2. tywHAX is measured from the earlier of chip enable {E} or write enable (W) going highto 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 selaction to end of write in write cycle and tyyWH is specified as the overlap time of low E and
low W.

5. Output enable (_C—S) can be low or high_in write cycle, if G 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 outputs must not be applied to them. ) . _

7. If the chip enable {E} low transition occurs simultansously with or later than the write enable (W) low transition, the output buffers will remain
in the high impedance state. -

8. If the chip enable (E) high transition occurs simultaneously with the write enable (W) high transition, the outpl]t buffers will remain in the high
impedance state.

@ MOTOROLA Seiniconductor Products Inc.
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Read Cycle #1 (W=V|y, E=V)L)

- tAVAV »-

A (Address) K k

lgt———— tAVQY ———— tGHQz

< vt —aov—] T

1GLOX — tAXQX —f<€ I
High Impedance High impedance
Q (Data Out) Output Data Valid

Read Cycle #2 (W=Vj4, G=V|.) (See Note 3)

|e— tELQV —

E (Chip Enable) \

tELOX = »> tEHQZ

Q (Data Out) %W Output Data Valid

' tELICCH — tEHICCL
Vee ICC == s o e o
Supply
Current IsB

[ "]

WRITE CYCLE A1

-« tAVAV »
A (Address) { X
- tELWH -l »—tWHAXIZ]
£ onp oo TNINOE LT,
AVWL ] - e tWIWH—————
W (Write Enable) 5{\\\\\\\\— JF
IDVWH ——> twHDXI6]
D (Data In) Data In Valid '
twLazl7l twrax (8 -

O SO

S
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WRITE CYCLE #2

tAVAV >]
A (Address) f . 4*
tAVWL , - tELWH - twHAX[2]

A

A

f
' out

I Ty
W (Write Enable) \x\\\\\\\\\\\\\\\\\\\\\\\\}*——‘WLWH -

A

Ll |
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E (Chip Enable)

I

tDVWH ——» tWHDX!6]
D (Data In) ' ~ Data In Valid _
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tELOX > -t - tWLOZ
,’"’V'V""VVVVVV k-
Q (Date 0wt LRULERRARE
FIGURE 1 — OUTPUT LOAD FIGURE 2 — EQUIVALENT LOAD
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(Inc’:)luding 510 {Including .
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PACKAGE DIMENSIONS

A N PACKAGE - NOTE: .
- PLASTIC 1. LEADS, TRUE POSITIONED WITHIN
ANnnonn 0000 CASE 724-02 0.25 mm {0.010) DIA AT SEATING
PLANE AT MAXIMUM MATERIAL
o ) 3 CONDITION (DIM D),
T\J LI U o PR S L LY Y MILLIMETERS INCHES
pita [ MIN_| MAX | MIN | MAX
™ ”}‘— A {3124 [32.13 1 1.230] 1.265
— | f=F c L B | 6. 6.86_| 0,250 | 0.270
N C | 4 4.57 | 0.160 | 0.180
{ ) D [0 0.51 | 0.015 | 0.020
F 1 1.52 | 0,040 | 0.060
1 G | 254BSC_ | 0.)00BSC
! . val K H [ 1.60 | 2.11 | 0.063 [ 0.083
' D 7 [ 0.8 | 0.30 |0.007 | 0,012
| G e J*—”-.‘ \/M K | 292 | 343 10116 0.136
) SEATING PLANE L | 7.37 | 1.87 [0.290 | 0310
M| - |10 | — | 100
N | 051 | 1.02 | 0,020 | 0.040

%M‘\ﬁﬁﬁﬁhhﬁhg T P PACKAGE NOTES:
PLASTIC 1. POSITIONAL TOLERANCE OF LEADS (D),
CASE 709-02 SHALE BEWITHIN 0.26 mm {0.010) AT
! B MAXIMUM MATERIAL CONDITION, IN
o | RELATION TO SEATING PLANE AND
lvvvvvvuvvvs . EACH OTHER,

2. DIMENSION L TO CENTER OF LEADS
WHEN FORMED PARALLEL.

L
N | 3. DIMENSION B DOES NOT INGLUDE MOLD
jugo Ry FLASH.
N
—1 ;

A —i [

il
e Gl 3 K E i

H= Gl g “J“E,\m,,m Y J MILLIMETERS] _INCHES
PLANE IDIM| MIN | MAX | MIN | MAX

A | 3137 [32,13 | 1.235 | 1.265

g1 13.72 [ 14.22 | 0.640 | 0.560

c [ 694 508 | 0.155]0.200

0| 0.35 | 0.66 | 0.014]0.022
F | 1.02| 1,52 | 0.040 0,060 |

G | 2.4 BSC | 0.100 BSC

H [ 1.6 | 2.0 | 0.085 | 0.080

20 [ 0,35 | 0.008 | 0.015
K | 292 | 243 0.115]0.135

L | 1624 BSC | 0600 BSC

M09 ] 150 | 00 [ 150

N_| 0511 1.07 | 0.020] 0.040

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 application or use of any product or circuit described herein; neither does it convey any license under its
patent rights nor the rights of others. Motorota and "M are registered trademarks of Motorola, Inc. Motorola, Inc. is ari Equal Employment Opportunity/
Affirmative Action Employer.
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