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MMC 4500

1 BIT INDUSTRIAL CONTROL UNIT

GENERAL DESCRIPT'ON :

The MMC 4500 is a single bit, one-chip static CMQS
processor. The industrial Control Unit {ICU] is. design
for the use in systems requiring decisions based on
guccesive single bit information. The control pro-
gram is stored in an external ROM. With a program
counter, output latches and input muitiplexers, the
iCU in a system, forms a stored pmgram controller
that replaces combinatorial logic. Applications in-
clyde relay logic processing, seral data manipulation
and control.

FEATURES

® 1B instructions
® Fulg static aperation

® Wide range of clack frequencies, typical 1 MMz

operation at Vpp 5 v

® Executes one Instruction per clock cycle

@ Capsble of dr'i\fingpT one Low-Power Schottky load

or two Low-Powsr TTL ioads
® 3 to 18 V operation
@ High noise immunity

® Low qguiescent current

ABSOLUTE MAXIMUM RATINGS

Vop® Supply voltage: G and H types -05¢%o0 20 Vv
op E and F types -0.5to 18 \
v, Input voltage 05t Vppt05 Vv
| DC input current (any one input) +10 mA
ﬂ’mt Total power dissipation (per package) 200 mw
Digsipation per output transistor
for T4 = full package-temperature-range 100 mwW
Ta Dperating
temperature . G and H types 55 to 125 o0
E and F types -40to 85 °C
Terg Storage temperature -63to 150 °C
* All voltage values are referred to Vgg pin voitage
RECOMMENDED OPERATING CONDITIONS
Voo* Supply voltage: G and H typfs Juo 18 Vv
F and F types 3to 15 Vv
Vv, Input valtage Dto Voo vV
Ta Operating
temperature : G and H types -55 to 125 “C
E and F types -40 to 85 °C
PIN FUNCTION
CONNECTION DIAGRAM Pin No. Function Symbol
1 Chip Reset AsT
e Write Pulss WRITE
< 3 Data in/Out DATA
st Q1 16[Ivop 4 MSB Instruction Word 13
w2 I 5 Bit 2 Instruction Word 2
B2 6 Bit 1 Instruction Word ¥
oata (]2 %[} x 7 LSB Instruction Word i0
tNap 1] X2 8 Ground Ves
9 Flag on NOPF FLAGF
2 s [ e 10 Fiag on NOPO FLAGO
nge 1f) N 1 Subrouting Return
w7 10} FLaco Flag i RATN
12 Jump Instruction Flag JMP
v O o[ Fuace 13 Oscillator Input X2
14 Osciliator Output X1
15 Result Register AR
Positive Supply Voo
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MMC q9Sagn

BLOCK DIAGRAM

D Ottt ¥lo
P L
X osc |4 -

xzc»-—.LT_ ki N
RST

z=mo

RST O—w{ 7~ J ¢ et ' ;S
ot ‘
NO
TG
——.r R i !
0¢
L Ly
Commonds D ORR
,
Ak . 'RR R
X
INSTRUCTIO K D
REGISTER E
C
13 00—y 15 ‘> g : ) JMP
12 0 ) b 3 A L | & p——oRTN
e I g b———O FLAGF
16 Ot Q) FLAG @
MMC 4500 - INSTRUCTION BET
Instruction  Code Mnemaonic Action
0 0000 NOPO No Change in registers, RH —~ RR, FLAGO — .
1 0001 LD Load result registerRR ~— DATA
e 0010 LDC Load compiement. AR ~ ~DATA
3 0011 AND Logical AND, AR - RR 3= DATA
4 0100 ANDC Logwest AND with complement; RR -~ AR 3= QATA
5 0101 OR Logical R RA - RA + DATA
& 0110 ORC Ltogicat OB wih complement, RR - AR + DATA
7 G111 XNOR Exclusw NOR o HR - DATA RA - - 14
8 1000 570 Store DATA - - AR WRITE - - T
g9 1001 STOC Store complernent. DATA - R WHITE - ™
10 (ReNIS HEN tnput enable, IEN Regqister + - DATA
N 1011 DEN Output enable, OER Register ~ - DATA
12 1100 JMP dump, JMP Flag - - I
13 1101 ATN Return, BTN Flag - - Lo e e ehane
14 111G SKZ2 Bkip next msteuction f BR - 0
15 1113 NOPF No change w registers, RE -~ BRFLAGF - T0L
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MMC 4B00

TIMING DIAGRAM

Instructions NOPQ NOPF .
RR IEN OEN remain unaffected

X
RST _______/_ : \ /
WR) by
(RESET TOXY)
IEN
Register \
OEN
Register \
RR
- . i
4 Bit PHL (RESET TO RR)
Instruction
NOPD NQPF NOPQ
FLAG 0 ( /-—‘—\
i L
FLAG F (DATA TO FLAG) / \

Fstructions SKZ MP RTN
RR IEN DEN reman unaffecied

X _"_
4 Bi
Ee —(— OO
wS

I RIN . T
RST

RR \
P Flag /_—\

RTN Aag l

LT

\ {RESET TO Jump)

SKi MJ_\ /——\
{ nternal)

sstruchons ignored
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TIMING DIAGRAM

X1

4 Bit :

¥ | %

MMC aB0g

tastrustion NOP 0EN EJ&
Gota YO, AN /
" X

!‘PLH ,fpl‘iX‘l to Doto }

=\

Valid when RST sl

\

OEN Register
{anternad )
Write /
21 T
NOTE: 1. Valid outpt date
X3 »
D afc.
VB0 N { e )
ngr e tion —t i/
. !&ﬂm N
Cote
YsulD) N
[ -
RR X
. !’PLH.'PHL{X? to RR)
EN Regmter
finternal §

_\

Volid when RSTx L
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MMC 48500
STATIC ELECTRICALCHARACTERISTICS
{over recommended operating conditions)
TEST CONDITIONS VALUES
PARAMETER \ Vg lo | Voo T ow 25°C ThioH UNIT
_ v _ v Wh) [ V) min. [max. | min. [ typ [max. | min. [max.
I, —Guiescent GH|O/5 5 5 c04{ S 150
current types [0/10 10 10 1004 § 10 300
D/15 15 20 004 { 20 600
0/20 20 100 0.08 100 3000 A
EF|0/5 5 20 004 { 20 150
types |0/10 10 40 o4 | 40 300
0/15 15 =]8] 0.04 | 8D 800
Vaon —Output high 0/ 5 < 1 514895 4.95 485
voltage 0/10 <1| 10985 9.85 9.95 v
/15 <1 | 1511485 14.95 14.95
Vo —Output low 5 /0 <1 5 0.05 D0.05 0.05
voltage 16/0 <11 10 0.05 0.05 gon) Vv
15/0 <11 158 0.05 0.05 00
Vih —Input high 05745 |<1 S 35 35 3.5
voltage 179 |<1{ 10| 7 7 7 v
N5/135 <1 | 15| 11 1 11
Vi —Input low 45/05 |<1| 5 1.5 15 158
voltage 9/1 <11 10 3 3 3 vV
N135/1.89{<1] 15 44 4 4
Vin  Inpu High 05745 | <1 5} 25 25| 22 2.5
Volt ge {i3.12.11,10, 1/9 <1| 10¢f 6 B 3.1 B Vv
Pin: 15/135{ <1| 15} 156 10 43 10
Vi Input Low 45/05 | <1 5 08 11108 0.8
Voltage (13,12,11,10, 9/1 <1 10 1.6 22 |16 1.6 Vv
Pins) 135/158| <1] 15 24 34 {24 2.4
lpn  —Output GH{O/ 5 25 5| =2 -1.6 |—-3.2 -1.15
drive typesl O/ 5 46 51 —0.64 -0.511-1 -0.36
current 10210 95 10{ —-1.6 -1.3 |—2.6 -09
0/15| 135 151 —4.2 -34 |-68 —2.4 A
m.
EF|0O/5 25 51 -1.53 —4.36[—3.2 -1.1
typeq 0/ 5 45 51 —-052 —0.44—1 -0.36
0/10 85 101 -1.3 -1.% |-26 -0.9
0/151 135 15] -3.6 -30 |68 —-24
lop —Output G, HlO/5 04 51 064 0517 1 0.36
sink Wpe? 0/10| 05 10} 16 13| 26 0.9
current 0/15 15 15] 4.2 34 | 68 2.4 A
m
EEF10/5 04 5| 052 044| 1 0.36
typed 0/10 05 10{ 1.3 11 ] 26 08
B8/15| 15 15| 367 30 | 68 24
lon Output drive Current | O/ 5 4.6 5] -1.2 -1.0] -2.0 -0.7
{(DATA, WRITE Pins) | D/10 9.5 10| -36 -3.0! -B60 2.1 mA
Al types 0/15] 135 15| -7.2 —-80i-120 -4.2
lo.  Output Sink Current | O/ 5 0.4 5] 19 16] 32 1.4
{DATA, Write Pins) 0/1 05 104 36 3D} 6O e mA
All types 0/1 7.2 15 B0 6.0]120 4.2
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MMC 4800
STATIC ELECTRICAL CHARACTERISTICS
{over recommended operating conditions]
TEST CONDITIONS VALLES "
PARAMETER Vil Vol lo|Veo| Tow 25°C ThicH UNT
v} vl WA [V e T max. [min. | typ |max. |min. | max ’
on 3—state GHlnme| o8 18 +0.4 108204 | w12
output types
. ph
EF 1o/15]| 015 15 +1.0 +1074]£1.0 475
types
lm  input Current 15| 25 180 2501 uA
(RST Pin)
il Ioput G.H1g/18 18 +01 +1079 +0.1 +1
leakage types Any
current EF input B uh
0 H0/15 15 +0.3 +10™ +0.3 +1
types
c, ~input
capacitance Any mput 5 7.5 pF
Cn Input Capacitance 15 oF
(DATA Pin}
I#+  Total Supply Current at on ¢ 5 1 11=(1.5uA /kHZIxt 4+,
Externai Load Capacitance 10 FT:IB.DpA/kHz]ka ph
{CU on Al putputs 15 | by=(4.5uAk /HZIxt+i

i+ The formulas given are for the typical characteristics only at 25°C

*Tiow = —95°C tor G, H devices; —-40°C for E, F devices.

' Turi = H125°CHor G, H devices; +85°C for E, F devices.
The Nose Margin for both "17 and """ level is:
1V min, with VDO = 5V
2V min. with VDD =10V

25V min with Vpp = 15 V
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MMC 4500

BYNAMIC ELECTRICAL CHARACGCTERISTICS
{Ta=85°C; C,=50pF for IMP, X1, RR, FLAGO, FLAGF; C;=1 30pF+1TTL load for DATA and WRITE

R =200K; all inputs rise and fall times=20 ng).

VALUES
j - SYMBOL | Vv UNITS
CHARACTERISTICS | : I v B Y Ve
Propagation delay Time . te 5 . - 250 500 ns
X1 to RR 10 - 125 | 250
| 15 — 100 | 200
X1 to FLAG F, FLAG O » 5|~ | e00 | 400
AT, JMP 0 | - | 100 | 200
15. —_ B5 170
X1 to WRITE  tow 5 | — | 225 | aso
‘ 10 - 125 250
| 15 | - 100 | 200
X1 to DATA ' taD 5 - 250 500
10 - | 120 240
. _ 15 — 100 200
ASTto AR . tawrw | 5 - 250 | 500
10 - 125 250
15 — | 100 200
ST to X1 Lanx 5 — 450 Note 1
10 — 200
. 15 - 150
RST to FLAG F, FLAG 0, Larr 5. — 400 800
RTN. JMP 10 - | 200 | 400
' ) 15 -~ 1180 300
RST to WRITE, DATA Carw 5 | — 450 900
: 10 - 225 480
15 — 175 | 350
Clock Pulse Width, X1 twen | 5 400 200 — ns
10 200 100 —
15 180 g0 -
Reset Puise Width, AST Ewim 5 500 250 - ns
10 250 125 —
15 200 100 -_
Setup time. instruction tsun 5 400 200 — ns
10 250 125 —_
15 180 80 —
Data Lsum 5 200 100 -
| 10 100 50 -
. o ! i 15 80 40 —_—
Hald Tiona Instrurgios thin 5 100 ‘0 _ ng
10 50 | o -
15 50 0 e
Data : AT 5 200 100 -—
(18 100 30 e
- 1 15 100 50 -

M3e T Mavmun reget Deiay may extend Lo one nalf clack perind
Data tabefled V.o ts ont vg be oo s for decign purposes but s intended as an indication of the IC po-
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INPUT SELCTOR o

={CUTPUT LATCHES

MMC 4500
TYPICAL APPLICATIONS
CLOCK MMC 4516, etc.

gg| MMC4500 Program
FTT] O LCu [WRITE counter
: “ToaTA {[I13RRI®
: '
i » i
L P MEMORY
' DATA BUS”1 INSTRUCTION e
: T
!
l ]
i
| i =l
.'
|
I

§
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