@ MOTOROLA

MCM93422,A
MCM93L422,A

1024-BIT RANDOM ACCESS MEMORY
The MCM93422 Series are 1024-bit Read/Write RAMs, organized

256 words by 4 bits, designed for high performance main memory TTL
and control storage applications.
They have full decoding on-chip, separate data input and data out- 256 x 4-BIT
put lines, an active low-output enable, write enable, and two chip RANDOM ACCESS MEMORY

selects, one active high, one active low. These memories are fully
compatible with standard TTL logic families. A three-state output is
provided to drive bus-organized systems and/or highly capacitive
loads.

® Three-State Outputs
PIN ASSIGNMENT

® Noninverting Data Outputs

® Power Dissipation — 0.26 mW/ Bit Typical n s
@ Standard 22-Pin, 400 Mil Wide Package 1 A3 Vee 22
PN Di . D hi T 2 A2 Ag 27
ower Issipation ecreases wit ncreasing emperature 3 = A1 \TE = 20
® Organized 256 Words x 4 Bits 4 Ag CSO =19
® Two Chip Select Lines for Memory Expansion 53 As OE 18
® Address Access Time: MCM93422A — 35 ns Max 6 As Ccs1 17
MCM93422  — 45 ns Max 7cd Ay O3 16
MCM93L422A — 45 ns Max 8 — Gnd D3 |15
MCMO3L422 — 60 ns Max 9 3 Do 0 14
10— Qo D2 313
11— Dq 04 FI 12

Pin D ipti
BLOCK DIAGRAM 1 escription

CSO, cs1 Chip Selects
-A Address Inputs
18 ~— Ap-A7 p
00 010203 = OE O Output Enable
T1 OT‘ 2T14 16 cS1 WE Write Enable
19 Do-D3 Data Inputs
Do o—— €so 0p-03 Data Outputs
Dy o ‘9 Sense Amp
Dy o\ and 20 __
13{ Write Drivers WE
D3 o——

el

Word o 32x32
Drivers Array
Ve = Pin 22
L Gnd = Pin 8
t
1-0f-32 1-0f-8 I
Decoder Decoder |

Clelsler Lala

A3 Agq Ag Ag A7 AQ A1 A2
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MCM93422, A ® MCM931L422, A

FUNCTIONAL DESCRIPTION

The MCM93422 Series are fully decoded 1024 -bitran- ABSOLUTE MAXIMUM RATINGS*
dom access memories organized 256 words by 4 bits Storage Temperature
Word selections are achieved by means of an 8-bit ad- Ceramic Package (D Suffix) -65°C 10 +150°C
dress, Ap-A7 Plastic Package (P Suffix) -55°C to +125°C
The Chip Select {CSO and CS1}inputs provide for mem- Operating Junction Temperature, T, i
ory array expansion. For large memories, the fast chip Ceramic Package (D Suffix) <165°C
select time permits the decoding of chip select from the Piastic Package (P Suffix) <125°C
address without increasing address access time Vee Pin Potential 1o Ground Pin 05V10+70V
The read and write operations are controlled by the - - -
state of the active low Write Enable (WE, Pin 20). With Input Voltage (dc) | O5Vters5V |
WE and CSO held low and the CS1 held high, the data Voltage Applied to Qutputs -05Vto+55V
at Dy 1s written into the addressed location. To read, WE (Output High)
and CS1 are held high and CSO is held low. Data in the Output Current (dc) (Output Low) +20 mA
specified location is presented at the output (Og- 02} and Input Current (do) 12 mA to¢50“miAA

is noninverted e _
The three-state outputs provide drive capability for "Device damage may occur if ABSOLUTE MAXIMUM RATINGS

higher speeds with capacitive load systems. The third are exceeded

state (high impedance) atlows bus-organized systems

where multiple outputs are connected to a common bus.

TRUTH TABLE

During writing, the output is held in a high-impedance T Inputs Output
state. " OF | &sp WE | Dn-Da B Mode
OE | CSO | CS1| WE | Dg-D3 {0Op-03
GUARANTEED OPERATING RANGES X x| x X | HighZ | Not Selected
P v Vot Vool = X X L X X High Z Not Selected
oltage i
Part Number upPPly 9 cc TAMb":;') X L H L L High Z Write "0
Min | Nom | Max | Temp (1A x{ L] L H High Z Write "1
MCM93422DC. PC H X X X X High Z | Output Disabled
eussLzOC e el % Jorog] s
, °C to e S—
APC 475V 50V 525V +755C H = High Voltage Level
MCM93L422ADC, L = Low Voitage Level
APC X = Don't Care (High or Low)
DC OPERATING CONDITIONS AND CHARACTERISTICS
(Full operating voltage and temperature range)
o ] Limits
Characteristic - Units Conditions
Max
Output Low Voitage — 0.45 Vdc Vee = Min, IgL = 8.0 mA
input High Voltage 21 - Vdc Guaranteed Input High Voitage tor All Inputs
Input Low Voltage - 08 Vdc Guaranteed Input Low Voltage for Alt Inputs
Input Low Current - -300 nAdc Ve = Max, Vin =04V
) — 40 wAdc Vee = Max, Vin = 4.5V
iy Input High Current 10 mAde | Vee T Max, Vip = 5.25 V
50 Ve = Max, Vo =24V
loft Output Current (High Z) _50 uAdc VGG = Max, Vout = 0.5 V
los Output Current Short Circuit to Groun -70 mAdc Ve = Max (Note 1)
VOH Output High Voltage 2.4 — Vdc Vee = Min lgr = -5.2 mA
ViK Input Diode Clamp Voltage — -15 Vdc Veg = Max, i = -10 mA
MCM93422/ - 130 mAdc Ta = Max
| . Suoly i MCM93422A .- 155 mAde | Ta=Min Vee = Max,
ower rren —_— S e e ———— -
cc upply Cu MCMO3L422 / — 75 mAdc Ta = Max All Inputs Grounded
MCM93L422A | — 80 | mAdc | Ta = Min
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MCM93422, A ® MCM93L422, A

AC OPERATING CONDITIONS AND CHARACTERISTICS
(Full operating voltage and temperature range)

AC TEST LOAD AND WAVEFORMS

Loading Conditions input Pulses

All input Pulses

Vee

300 1

550
DUT  |Dout3 30 pF D.UT  |Dout 930 = 30 pF

b |

(Capacitance Includes
Load A Scope and Test Fixture) | gad B

MCM93422ADC | MCM93422DC | MCM93L422ADC | MCM931422DC
Symbol Characteristic MCMS83422APC | MCM93422PC | MCM93L422APC | MCM93L422PC Unit
(Notes 1. 2, 3, 4. 5) Min Max Min Max Min Max Min Max
READ
MODE DELAY TIMES ns
tACS Chip Select Ttme — 30 — 30 — 30 — 35
tZRCS Chip Select to High Z — 30 — 30 - 30 - 35
tAOS Output Enable Time - 30 — 30 - 30 - 35
TzZROS Output Enable to High Z — 30 — 30 — 30 — 35
tAA Address Access Time — 35 — a5 — 45 — 60
WRITE
MODE DELAY TIMES ns
tzZws Write Disable to High Z — 35 — 35 — 3s — 40
tWwR Write Recovery Time — 35 — 40 — 40 — 45
INPUT TIMING
REQUIREMENTS ns
tyy Write Pulse Width (to 25 — 30 — 30 — a5 -
guarantee write)
tWSD Data Setup Time Prior 5.0 — 5.0 — 5.0 — 5.0 —
to Write
WHD Data Hold Time After Write 5.0 — 5.0 — 50 — 50 —
YWSA Address Setup Time 50 — 10 — 10 — 10 —
(at tyy = Min)
tWHA Address Hold Time 50 — 50 — 50 — 50 -
twscs Chip Select Setup Time 5.0 — 50 — 5.0 — 50 —
YWHCS Chip Select Hold Time 5.0 — 5.0 — 5.0 — 50 -
NOTES

Output short circuit conditions must not exceed 1.0 second duration

2. The maximum address access time is guaranteed to be the worst-case bit in the memory.

3. Load A used to measure transitions between logic levels and from High Z state to logic Low state
Load B used to measure transitions between High Z state to logic High state
Load C used to measure transistions from either logic High or Low state to High Z state

4. All time measurements are referenced to +1.5 Vdc except transitions into the High Z state where

cutputs are referenced to a deita of 0.5 Vdc from the logic level using Load C

See test circuit and waveforms

@
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MCM93422, A ® MCMS3L422, A

READ OPERATION TIMING DIAGRAM
(All Time Measurements Referenced to 1.5 V)

Propagation Delay from Chip Select Propagation Delay from Address Inputs
s ——
€S0 5’( Ao-A7
Chip Select Address Inputs g

0p-03 —_—_— =

I
Data Output High Z 1
3-State If)%a—dog TACS —f 00p-03 ! ><
i

Data Qutput _H-?-hi _ ;Z Data Output :

Load B l

Propagation Delay from Output Enable
OE
Output Enable !

0p-03 .

Data Output High Z \1
Load A |
00-03 tA0S b
Data Output  High 2 ;z
LoadB T T T T T

3-State

WRITE CYCLE TIMING

cs \ /
Chip Select K

Ap-A7

Address

Do-D3
Data Input

WE
Write Enable

00-03 Load A  HighZ
Data Qutput |

Load B High Z

{All above measurements reference to 1.5 V)
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Thi s

MCM93422, A ® MCM93L422, A

WRITE ENABLE TO HIGH

50V

Z DELAY

WE
Write Enable
ODatIal 750 0 15V
utpu

0p-03 1Zws - —
Data Qutput ‘0" Level y High Z

D.UT 450 Q A< 30 pF T — 05V
0Oo-03 — 05V

L Data Output N High Z
Load C

Propagation Delay from Chip Select to High Z

- High Z

o5V

High Z

Cst
Chip Select 15V
cso
Chip Select j 15V
- t

00-03 ~{ tzRCs y=
Data Output "0 Level -

17 Level i
0p-03 p —
Data Output

| N,

Propagation Delay from Output Enable to High Z

Of

Qutput Enable f 15v
1
00-03 ZROS —_————
0" Level -

Data Output

05V
17 Level |
Op-03 —— 05V

Data Output

(All tzxxx parameters are measured at a delta of 0.5 V from the logic level and using Load C.)

fJA (Junction to Ambient)
Package n 6yC (Junction to Case)
Blown* Still
D Suffix 50°C/W 75°C/W 16°C/W
P Suffix 50°C/W 60°C/W 15°C/W

*500 linear ft. per minute blown air
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