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MCM14537

256-BIT STATIC RANDOM ACCESS MEMORY

The MCM 14537 is a static random access memory (RAM)} organ-
ized in a 256 x 1-bit pattern and constructed with MOS P-channet
and N-channel enhancement mode devices in a single monolithic
structure. The circuit consists of eight address inputs (Ap), one data
input {Djn), one write enable input (WE), one strobe input (ST), two
chip enable inputs {CER), and one data output (Dgyt).

Using both chip enable inputs as extensions of the address inputs,
a 10-bit address scheme may be employed. Four MCM 14537 devices
may be used to comprise a 1024-bit memory without additional
address decoding. The CE and ST inputs are dissimilary designed to
enable usage of the memory in a variety of applications. An output
latch is provided on the chip for storing the data read or written into
memory, making a data-out storage register unnecessary. The CE
inputs control the data output for third-state {high output imped-
ance) or active operation which makes the memory very useful in a
bus oriented system. When CE2 is high the chip is fuily disabled.
When CE1 is high the output is in the third state but data can be
written into the output latch during a read cycle. This enables the
use of the memory for fast reading by using the CE 1 input to enable
the tatch. The memory is atso designed so that dc signals can operate
the memory with no maximum pulse width required on the CE and
ST lines.

Medium speed operation and micropower operation make the
device useful in scratch pad and buffer applications where micro-
power or battery operation and high noise immunity are required.

Quiescent Current = 0.5 pA/package typical @ 5 Vdc
Noise Immunity = 45% of Vpp typical

3-state Qutput Capability for Memory Expansion
Qutput Data Latch Eliminates Need for Storage Buffer
Access Time = 700 ns typical @ Vpp = 10 Vdc

Fully Decoded and Buffered

Supply Voltage Range = 3.0 Vdc to 18 Vdc

Capable of Driving Two Low-power TTL Loads, One Low-power
Schottky TTL Load or Two HTL Loads Over the Rated Temper-
ature Range

CMOS LSI

(LOW-POWER COMPLEMENTARY MOS)

256-BIT (256 x 1) STATIC
RANDOM ACCESS MEMORY

1

CERAMIC PACKAGE
CASE 690

ORDERING INFORMATION

MCM14X XX Sutfix Denotes
L Ceramic Package

A Extended Operating
Temperature Range

C Limited Operating
Temperature Range

PIN ASSIGNMENT

S
1 Al Vppf—l16
2 A2 AO[—1s
3 C]Bjn A7 14
a4 ——|WE TE1[—13
s ] A3 CE2{—312
6 ] A4 STE—n
7 ] AS Dout 10
8 ] Vss A6 [T 9

MAXIMUM RATINGS (Voltages referenced to Vgg)

Rating Symbol Value Unit
DC Supply Voitage VpD -0.5t0 +18 Vdc
input Voltage, All Inputs Vin -0.5to Vvpp *+ 0.5 Vdc
DC Current Drain per Pin 1 10 mAdc
Operating Temperature Range — AL Device Ta -55 to +125 o¢
CL/CP Device -40 to +85
Storage Temperature Range Ts!g -65 to +150 oc

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. For proper operation it
is recommended that Vi, and Vg, be
constrained to the range Vgg < (V;, or
Vout! < VDD

Unused inputs must always be tied to an
appropriate logic voltage level {e.g., either

Vggor Vpp).




MCM 14537

ELECTRICAL CHARACTERISTICS

Voo Tiow® 25°C Thigh*
Characteristic Symbol Vdc Min Max Min Typ Max Min Max Unit
Output Voltage 0" Level VoL 5.0 - 0.05 - 0 0.05 - 0.05 Vdc
Vin Vppor0 10 - 0.05 - 0 0.05 - 0.05
15 - 0.05 - 0 0.05 — 0.05
1 Level VOH 5.0 4.95 - 4.95 5.0 - 495 - Vdc:
Vin OorVpp 10 9.95 - 9.95 10 - 9.95 -
15 14.95 - 14 .95 15 — 14.95 —
Noise Immunity VL Vdc
{"Vout - 0.8 Vde) 5.0 15 - 15 2.25 - 14 -
{ Vout & 1.0 Vde) 10 3.0 - 3.0 4.50 - 2.9 -
("Vout ~ 1.5 Vdc) 15 45 45 6.75 - 44 -
{ Vout = 0.8 vVdc} VNH 5.0 14 1.5 2.26 15 - Vde
{ Vgyr =~ 1.0 Vdc) 10 29 3.0 4.50 - 3.0 -
{ Voyy = 1.5 Vdc) 15 4.4 - 45 6.75 - 4.5
Qutput Drive Current (AL Device) lOH mAdc
(VoH = 2.5 Vdcl} Source 5.0 -1.2 - -1.0 -1.7 - -0.7 -
{(VoH = 4.6 Vdc) 5.0 -0.25 - -0.2 -0.36 - -0.14 -
{VoH = 9.5 vde) 10 -062 - -0.5 -09 - -0.35
(VoH = 13.5 Vde) 15 -1.8 - -1.5 -3.5 - -1.1 —
{Vpr = 04 Vdc) Sink loL 5.0 0.64 0.51 0.88 - 0.36 mAdc
(Vo = 0.5 Vdc} 10 16 - 1.3 2.25 - 09 -
(VoL = 1.5 Vdc) 15 4.2 3.4 8.8 - 24 —
Output Drive Current (CL/CP Device) IoH mAdc
(VoH = 2.5 Vdc) Source 5.0 -1.0 - -0.8 -1.7 - -0.6
{(VoH = 4.6 Vdc) 5.0 -0.2 - -0.16 -0.36 - -0.12 -
{(Vgn = 9.5 Vdcl 10 -0.5 - -0.4 -09 - -0.3
(Vo = 13.6 Vdc) 15 -1.4 — -1.2 -3.5 — -1.0 -
(VgL = 0.4 Vdc) Sink toL 5.0 052 - 0.44 0.88 - 0.36 - mAdc
(VgL = 0.5 Vdec) 10 13 - 1.1 2.25 - 09 -
(Vo = 1.5 Vdc) 15 3.6 - 3.0 8.8 - 2.4 -
Input Current {AL Device) lin 15 - +01 +0 0000t | 201 — +1.0 uAdc
Input Current {CL/CP Device) lin 15 +1.0 +0.00001 ! :1.0 - +14 uAdc
Input Capacitance Cin - - - 50 75 - - pfF
(Vin - O)
Quiescent Current (AL Devicel 'pD 50 100 - 0.5 100 - 1800 nAdc
{Per Package) 10 - 200 g 1.0 200 - 3600
15 400 - 1.5 400 - 7200
Quiescent Current (CL/CP Device) DD 50 - 100 — 05 100 ~ 1800 uAdc
(Per Package) 10 200 - 1.0 200 — 3600
15 400 - 1.5 400 —~ 7200
Total Supply Current™* 1 v 50 IT (146 uA/xHzZ) f + Ipp uAdc
{Dynamic plus Quiescent, 10 bt = {291 uA/kHz) f + Ipp
Per Package) 15 I7 = (4.37 uA/kHZ) f+ Ipp
{Cy - 50 pF on all outputs, all
buffers switching)
Three-State Leakage Current 7L 15 +0.1 - +0.00001§ +0.1 - +3.0 sAdc
{AL Device)
Three-State Leakage Current IrL 15 +1.0 - «0.00001 | 1.0 - +75 uAdc
{CL/CP Device}

*Tiow - -55°C for AL Device, -40°C for CL/CP Device.
Thigh = +125°C for AL Device, +85°C for CL/CP Device.
=Noise immunity specified for worst-case input combination
Noise Margin for both 1" and ""0’" level = 1.0 Vdc min @ Vpp - 5.0 Vdc
2.0 Vdc min @ Vpp < 10 Vdc
25 Vdcmin @ Vpp - 15 Vdc
tTo calculate total supply current at loads other than 50 pF
ITICL) - 17(80 pF) + 1 x 10-3 (C_ -50) Vppf
where: IT is in uA (per package), C_ in pF, Vpp in Vdc, and f in kHz is input frequency.
** The formulas given are for the typical characteristics only at 25°C.
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MCM14537

SWITCHING CHARACTERISTICS* (C=50pF, Tp = 25°C)

Characteristic Figure Symbol Vpp Min Typ Max Unit
Output Rise Time 3 tTLH ns
tTLH = (3.0 ns/pF) C|_ + 30 ns 5.0 - 180 360
tTLH = (1.5ns/pF) C + 15 ns 10 - 20 180
trLH = (1.1 ns/pF) C_+ 10 ns 15 - 65 130
Output Fall Time 3 TTHL ns
tTHL = (1.5 ns/pF) C_ + 26 ns 5.0 — 100 200
tTHL = (0.75 ns/pF) C|_ + 125 ns 10 - 50 100
tTHL = (065 ns/pF) C|_ + 9.5 ns 15 - 40 80
Read Access Time from ST or CE2 4,8 tacc{R) ns
tace = (1.4 ns/pF) C_+ 2480 ns 5.0 400 2500 6000
tace = (0.7 ns/pF) C +690 ns 10 160 700 2000
taec = (0.5 ns/pF) C) +393 ns 16 115 400 1500
Output Enable Delay from CEt or CE2 5,6 ‘acc(C_En) 5.0 70 300 900 ns
10 25 100 300
15 20 70 225
Setup Time from A, to §T or CE2 4,5,6,7 tsu(A) 5.0 1800 600 - ns
10 600 200 -
15 450 140 -
Hold Time from Ap, to ST or CE2 4,5,6,7 th(A) 5.0 600 200 - ns
10 240 80 -
15 180 55 -
Data Hold Time 7 T thiD) 50 | 1400 | 480 - ns
10 500 160 —
15 375 110 —
Data Setup Time 7 tsu(D) 5.0 3600 1200 - ns
10 1800 600 -
15 1350 420 | -
Write Enable Hold Time 7 th(WE) 50 150 50, - ns
10 60 20 -
: 15 45 15 -
Write Enable Setup Time : 7 tsu (WE) 5.0 720 240 | - ns
| 10 240 80 -
15 180 55 -
Write Enable to Dqy¢ Disable** 4 WE 5.0 720 240 - ns
10 240 80 -
15 180 b5 -
Strobe or CE2 Pulse Width When Reading 4,5,6 tWL(R) 5.0 1350 450 - ns
10 450 150 -
15 340 100 — |
1 Strobe, CE1 or CE2 Pulse Width When Writing 7 WLIW) 5.0 2400 1200 - l ns
10 1260 600 - i
15 945 420 -
Write Recovery Time 4 R(W) ns
tw = (1.4 ns/pF) C + 219 ns 50 70 240 720
tyy = (0.7 ns/pF) C_ + 70 ns : 10 25 80 240
tw = (0.5 ns/pF) C| +475ns 15 20 55 180
[ CTE1 or CE2 to Do,y Disable Delay** 6 'CE,, 5.0 70 300 900 ns
10 25 100 300
15 20 70 | 225
Read Setup Time 4,5 tsu(R) 5.0 0 -100 | - ns
10 o -40 -
15 ] -30 -
Read Hold Time 4,8 th(R) 5.0 540 180 - ns
10 240 60 -
15 180 45 —
Read Cycle Time 4,5 toyc(R) 5.0 - 2500 6000 ns
10 - 700 2100
15 — 500 1575
Write Cycle Time 7 toyc(W) 5.0 - 1400 4800 ns
10 - 700 2100
L 15 - 600 1575

*  The formula given is for the typical characteristics only.

**10% output change into a 1.0 k&2 load.
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MCM 14537

EIGURE 1 — TYPICAL OUTPUT SOURCE AND SINK CURRENT CHARACTERISTICS TEST CIRCUIT

Vbp

AQ
A1l
A2
A3
Ad

Output Source Output Sink
A5 Input| Characteristics |Characteristics

Pulse
Generator AB Oout O OVaut WE
{Singte Pulse) A7

Pulse Once Pulse Once
e Din |SW1in Position 1[SW1 in Position 2
Vas -Vpo Vop

r—O—— WE

——O— Cen

\Y —O0 External
OB —O0—0 cE2 Power

sw1 —O———1+——O0——1 Dj Supply

Vgg ——0 2 ivss

Vps| Vour~ VoD Vout

FIGURE 2 — POWER DISSIPATION TEST CIRCUIT AND WAVEFORMS

?VDD
loonm

1
500 uF @
Ceramic
Pulse £1
Pul
Generator -O—— A0 = ulse  (AO}

Generator
1 ——o—| Al 1

——O0— A2
— O0—1A3 Puise (ST)
Generator

——O—1 A4 2
———O— A5 Qutput (Dgyy)

O A6 Dout
——O— A7
Pulse 2
Generator -O0— ST cL

2 Lo wE
——O— CE1
p———O——C CE2
p———O— Dj

FIGURE 3 — AC TEST CIRCUIT
Q Voo

Pulse ————O0— A3
Generator
1

© AB Dout
p—————————O0— A7
O—a sT

4 c
P.G.3 f———0—d we I -

P.G.5 —————O—O CE2

Svss
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MCM 145637

FIGURE 4 — READ CYCLE WAVEFORMS UTILIZING STROBE-TO-ACCESS MEMORY

VoD
Address
Inputs 50%
(Ap)
Vss
th(a)
—_ Voo
Strobe
(ST) 50%
Vss
WL(R) y
teye(R)
—4 [ tsu(R) — th(R}
R ‘ Voo
Write Enable [©)
(WE) €} 50%
A\
“tacc(R) ss
r‘ YWE)
v
Data Output 90% o
ata Qutpu 50%
(Dout! D 10%
VoL
——{ F*tTLH, TTHL
NOTES: 1 High impedance output state occurs when WE is maintained as a logical
0" (low level)
2 The output momentarity displays data from the previous state.
3 For read operation, WE may be maintained at a logical *1°* (high level)
during the complete cycle.
4 CE1 and CE2 are maintained at a logical ’Q’" state (low level).
5 All input rise and fall times are 20 ns.
FIGURE 5 — READ CYCLE WAVEFORMS UTILIZING CE2 FOR ACCESS MEMORY
\%
Address Do
Inputs 50%
(Ap}
Vss
M TsulA) thiA)
o — - 1
__—\ WL(R1) ————— Voo
Ehip Enable 2 ® *
(CEZ) Vss
tsu(R) - -] th(R)
_ ) Vob
Write Enable
il o
(WE) l ® 50%
- ! Y
tacc(R) SS
_ | - .
tacc(CEn) —W ha— YCER)
i v
bata O 90% OH
ata Output ® 50%
(Dout) 10%
I VoL
— pe—tTLH, fTHL
NOTES: 1 High Impedance output state occurs when CE1 or CE2 is maintained
in the logical ‘1" state (high level).
2  The output momentarily displays data from the previous state.
3 For read operation, WE may be maintained at a logical "1" (high level)
during the complete cycie.
4 Ali inputise and fall times are 20 ns.
5 MWL(R1) 2 t5¢. (R) max
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MCM 14537

FIGURE 6 — READ CYCLE WAVEFORMS UTILIZING CE1 AND 'CE2 TO ACCESS MEMORY

\%
Address (a]s)
inputs 50%
(A}
" Vss
tsu (A} l-— |- th (A}
[ WL (R2} v
DD
CE2 N
Vss
ldelay (CE2) ~——#
< Voo
CE1 \
Vss

‘aCC(CEn) [-— ‘FJ }‘—-t‘v.én)
VoH
Data Output fo! 50% / ®
{Dout!

Vou
NOTES: 1 High impedance output state occurs when CE1 or CE2 is maintained
in the logical **1” state {high level).
2 WE is maintained at the logical 1" state for this example.
3 Ail input rise and fall times are 20 ns
4 tdelay{CE2} minimum assuares that only data presently addressed
will appear at the output.
tdelay(CE2) min. © taccg max. ~ '8CC(TET) min.
5 WLIR2) 21401,y (CE2) min + tye (CEp) max
FIGURE 7 — WRITE CYCLE WAVEFORMS
A\
Address oo
Inputs I 50%
(Ap) v
ss
toyc(w) |
tsu{A) [ tWL(W) ——| thia) ~_>| —l
/ Vob
— Vss
— - ’-4—'h (WE)
- l3y (WE) —w | Voo
Write Enable @
ey o
(WE) 50%
Vss
tsu(D) #
VoH
Data Input
o
(Oin) @ @ 50% Q
VoL
NOTES: 1 The Strobe, CE1 and CE2 may be utilized to control a write cycle,
however, during changes of address either Strobe or CE2 must
be in the logical *'1°* state (high level).
2 Data input logic level is don’t care during the indicated intervals.
3 Data input logic level must remain fixed.
4 Write Enable may be maintained as a logical '0’' during the write cycle.
5 All input rise and fall times are 20 ns.
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MCM14537

LOGIC/BLOCK DIAGRAM

Din © |
E1
| 3-State Enable
&6 o ! (High Resistance State)
WE o—! N Write
| :.i ) Circuitry
srot—d —t—— | |
A7 0—:‘—_
A6 O—
I 10f 16
A5 H* Decoder
A4 O—L—ﬁ
’ 16 x 16 x 1
I Memory
A3 O Array
A2 o—+F
10f16
Al 0——1—— Decoder
A0 0—-]———
FUNCTION CE1| CE2| ST Oin | Pout COMMENTS
Ogyy will be active if CE1 and
X X 1 X X R/A e o E e
Address changing CE2="0"and WE = ""1"".
valid CE2 ="1" i
X 1 X x X R CE2 1'*, fully disabtes internal
logic and output.
Address changing % 0 o X X R/A Changing address in this mode
not valid may resultin altered data.
CE1 = "1"" disables write cycle
Doyt disabled in | 1 x x x x R Jand Doyt
high resistance sta " =
X 1 X X X R |The chip is fully disabled.
WE = 0" enables writing into
X X X 0 X R memory if CE1, CEZ2, and
S
R 1£ ST = "1, the output stores
Doyt enabled in 0 [¢] X 1 X A | and reads the previous data
active state N N
from or written into memory.
The output reads the present
0 o 0 ! x A contents that are addressed
r:{::d rad?orz:?:n The addressed location is read
nto g \: t lateh 1 o 0 1 X R | into output latch with output in
! ved ) the "R’ state.
Disable reading X 1 X X R__}Address changing can take
from memory X X 1 X X R/A | place in this condition.
- Diny is written into memory
Write into memory o 0 0 0 A R and into the output latch
Write disabled 1 X X X X R [WE = 1" isaread enable.
X 1 X X X R |WE = 0" is a write enable,
X X 1 X X R/A
X X X 1 X R/A

= High resistance state at Dy

= An active level of either Vgg or Vg
= An R or A condition depending on the don't care condition
= Don't care condition {must be in the 1" or '0"’ state}

= A high levei at Vpp
= A low level at Vgg

Dout



MCM14537

TYPICAL APPLICATION FOR SERIAL WORDS UTILIZING BUS TECHNIQUES

Address
Register
7 T - - T
T e
1T 1
—_— [ —— ——
An An An
MCM 14537 _ MCM14537 _MCM14537
CE1 o] CE1 D CE1
[©) @
- - Qutput Bus
1ofn
Decoder
] Tword ~ tacc(ST) ' (N-1) tacc(CEN)
"I Tword(typ) ~ 3.8 us for a 32.bit serial word at Vpp 10 V
10-Bit
Address
il i Tl 1
[————— R P — R ———
An CE An CE An CE Ap CE
[} D D [}
Bout
Typical 1024 x 1 RAM Utilizing Four MCM14537's.
10-Bit
Address
i 1] il 1
S — [ —— [ ———
An An An An
CE2 o] CE2 D Cce2 D CE2 D
b l Dout
10f4 [
Decoder P

Typical Low Power 1024 x 1 RAM Utilizing Four MCM14537's.
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