INDUSTRIAL CONTROL UNIT

The MCT4500B Industriai Controt Unit (CUY s 2 single bit
CMOS oracessor The ICU is cesignad for use systems requiring
decisions based op suceessive singie bit nformation A external
ROM stores the contros program  With a program counte tand
output fatches and input multiplexers, required) the ICY i g
system forms a stored program controller that repiaces combinatoriat
logic. Appications include relay |
pulation and controy
controiled by an #4PU.

ogic processing, serial data man;-
The 1CU alsp may controf an MPU ar he

18 instructions

DC1to 1.0 MHz Operation at Vpp =5V
Qn Chip Clock (Oscillatar)

3V 1018V Operation
Noise tmmunity Typically 45% of Vop

Quiascent Current 5.0 uAde Tyorcal at Ypp=5V
Capable of Deyving
Power TTL Loads

® © 8 ¢ 9 0 ¢ o

g One_Low-Power Schottky Load or Two Low-

Executes One Instruetion per Clock Cygle f
over Full Temperature Range f

Oetaited operation and applications are given

Industrial Control Unit” nandbook.
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INDUSTRIAL CONTROL UNIT

L S8UFFIX

P SUFFIX
CERAMIC PACKAGE  piAST|C PaCKAGE
CASE B20 CASE 8ag

ORDERING INFORMATION
LISESTT Suttix Danatag ‘

E L Ceramic mackega
P Plastic Package
A Extended Operating
Temparaturs Rangs
L € Limited Osersting
Tompereture Ronge

PIN ASSIGNMENT

MAXINUM RATINGS {Voltage: referenced 1o V55)

This device LONTING CHELITY w piwioe
the inputs egalest damage due to high

i Symbol Vatue Unit motic valtogas or nlecuic' ﬂe'lixa;ur:‘g;:v;r‘;
Rating Voo e e Vs It 13 odvised Snat o e
1 to avoid applicatic
BC Sapply Valtage Vin (050 Vppt 08| vae o races “valages oo
Input Yotiage, All inputs 1 10 mAdE i high impednce clrult, For srosmr
i i i mmendod that Vip an
D Curen Brin 2 ‘»: AL Device Ta “55104129 o I\’/p:v.::(:’uehcl;r\‘:v':?:ad to the range Vgg ©
Soerating Tarnperature ““Q‘ZC/CP Davice -40 10 -85 . Vo Vol < VoD-
— +160
Srorage Temperature Fange Tsta 85
—
ELECTRICAL CHARACTERISTICS Voo T e Py Trigh” | N
" i Max nit
Symbol| Vdc | Min | Max | Min | Tys | Mex | Min STV
Charsctaristic — Y — [7] [X - !
0 Level Voo | 59 b R B o S o'
Toat Voltage 10 - | oos gt
O Vo0 ot 0 15 | — {oos{ - { o fopst - ! o
Yo 6 4,95 | 5.0 -
“1+ Lavel Vor | BO ;'25 To -
10 k
Vin =007 VpD 15 | 1495 LN
0 Lavet ViL
Input Voltage # I B 5
|nsT, 0, X2 50 | ~ ) . i
(Vp = 4.601 0.5 Vael 0 - 450 3. 4
(Vp=9.00r1.0Vdel 15 N 40 ~ 6.75 X K o
(Vg = 135 or 1.5 Vdel o
“1 Leve! Vin 50 | 35 - 35 | 278 - 35 -
(Vo =06 or 4.5 Vde) 10 70 - 70 | ssa} - 17100 -
(Vg =100r 3505\/3;:” 15 | 110 - ‘ 0 825 -~ : v
Vg = 1,50 13,
™ :“c\’,o,,ag, Yy "0 Levet ViL i
y i - 0.8
10,11.12,13 5.0 _ 0 - 1.1 0B b
Vg = 4.5 ar 0.5 Vde) T 1 is - 221 18 - e
(Vg =9.0 r 1.0 Vde} 15 — | 24 - 341 24 - - j
(Vg = 13.5 or 1,5 Vde) Vde
1 Level Vik 50 | 201 - 200 18] - % 20] -
Vo = 0.6 or 4.6 Vde) b 50 - sa | as - 50 -
Vo =1.0 or 80 Vde) s | 10| - e | 43| - 0=
| Vo= t&ar13.5Vda [made
Output Drive Currant Saurce lor
Date, Write tAL/CL/CP Device) 50 | <10 - 10| <20 - -190 -
Vou =4.6 Voe) prs o N 1 el - ~ - )
(Vg = 95 Vde) wl ol N IR+ B B
IVOR @ 18.6 Vde) T T BT 32 T T a1 = made §
VoL =0.a Vde) Sink lou T - - - 501 - - -
(VoL =05 Vde} p - - - 12 - - =
VoL ¥ 1.5 Vdel 5 r = TV
Dutput Drive Currant Saurce top
Othter Outputs (AL Deviesl 50 30 ~ 24| .42 - 1.7 -
VoH = 2.6 Ve 50 | -064] ~ | -08%| -0.88] - | -038| -
Woy =4.6 Vde) 8 . 2.5
Vo = 8.6 Va Py
Vou * 13.5 Vde) 055
VoL =04 Vel Sink loL 2.25
Vo = 0.5 Vee) 8.8
oL =1.5 va)
D9t Drive Corrant Sourse lon
Othet Outpugy (CL/CP Daviee) ~4.2
Voy = 26 vde) iy
VoK =4.6 Ve -2.26
o = 9.5 vae 8p
Wop = 18.6 vee) L 058
Vo =04 vae) Sink oL s
Mo = 0.5 veie) 58 -
Yo =15 vary
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ELECTRICAL CHARACTERISTICS (continuad)

_ TYPICAL CLOCK FREQUENCY

1
FIGURE STOR (Rc) Weito Puise
VeD | Tiow® 3% Trign® uorsus RESK Dare Inf0ut
Cheracteristie Symuol | vde | WG | Wex | @in | Tve ] Wax | Wm | W MS®B tnswruction "‘N"‘”Z
Tnput Currant, ST (AL/GLICE Devicel | Tin [ 25 = 150 = - 555 Bit 2 lastrucron :N::a
! i ; - ait 1 lnsteuction
‘nnu! gurmm Elgb::v:e? ! 'f" 1; - +0,008011 x04 - 1.0 LS8 Instruction Word )
Pout Currert avice] lin 75 = ; ~ [ +0.000G1] <0. S T Nagative Suppty {Ground
Inpur Capacitance {Data) Cin -~ - - - 15 = — I Flag on NOP F
[ input Cepacitance (All Other Inputs) Cin - - p ~ 50 78 = - Flag 07 NOP O o
(Vin = 0) Subrouting RAetwrn Fl3g
Cuisscent Current (AL Davicel oo En) = 50 - a.uoﬂ 50 - T55 Jum Instruction Fiag
(Per Package) 10 R 10 ~ | eo0 | 10 R s Oueilaton 1ot
L s - 20 -~ vors | w0 - 500 Dsclllator Dutou
Quiescent Current (CL/CP Devicel oo | 80 - 20 ~ T o005 | 20 - 50 Realt Rogierer
Par Packape) 10 - @ - | o0 | 4 - 100 Positiva SuPPly
1 - 2 - | oois | so - 600
100 k3
“*Tartg! Supply Current ar an External T -~ IT={1.5pA/kH2) f +ipp (STOR
. QUENEY RESIS
Loed Capacitancs (CL ) on 1T = (3.0 uafkHeh £+ 150 g CLO0K FRE oL 1, MC145008 INSTRUCTION SET
all Dutputs 13 = (4.5 ud/kz) { + 150 TA

Action
o change in registers:

* Tigw ™ ~55°C far AL Device, ~40°C for CL/CP Device
Thigh = *126°C for AL Device, «85°C for CL/CP Device

R RR, Flag 0~ JL

Deta— AR
result regh(ﬂr
** The Formulas given are for the typical characteristics only at 25°C Losd " ment, D
= Noise mmunity specitiod for warst-case input combination Loge €0 A -Dats — AR

Logical AND.
Logical AND compiement
RA «0ata — AR

SWITCHING CHARACTERISTICS (1, = 25%C: 1o 14 = 20 ns for % and - inouts; G|, = 50 pF 4or JMF,

R -Data AR
C, = 130 pF + ETTL 105d for Duta and Writa.)

X1, RS, Flag O, Fiag F,

Logicat OR B L AR
Voo Al Typss Logeat OR complement PR + paw )
Characeristic Syrmbol Vdo Min Ty Mox xciusweNDR  H{RR = Dsw, AR~
fropagation Delay Time X1 to AR ! WLH. fg - fgg igg Store  RR - Dmte P\_'LW”:’ ;':; ——t
rHe 1] 100 Store complement AR = Dete T
L - 200 1o, Dot~ LEN Register
X110 Figg F, Flag . RTN, sMP 58 = 200 400 Input enabit. . QEN Reginter
W0 - 100 200 Output enabie. Dn}L !
15 - 85 170 IMP Fleg- ) .
X1 to Write 50 = 728 750 WM Flag— L and skip next imeruetian
10 ~ 125 250 Returo LFR=0
15 - 100 200 ship et S T n R P F AL
%1 1o Bara I s - 256 500 No chenge 10 BQUTETS
1G - 120 240
18 - 100 200
STEM
RST to RR 50 j - 280 800 AL ORGANIZATION FOR A NIC14500B-BASED 5Y
19 - 125 250 _ QUTLINE OF A TYPIC ~
15 - 100 200 FIGURE 2 — OV | ,‘
RST to X1 50 o 450 Nots 1 | pairicost ) i
it - 200 ' guputDeviess  § \
15 ~ 150 I A !
RST to Flag £, Flag O, ATN, JMP 50 - 400 500 o= |
10 - 200 400 B
15 - 160 300 }c146998
RST 10 Write, Data 50 - 450 900 1/0 Adgrest g-glt Agdressabile Loteh
10 - 225 450 wish glsiracuans! D2t T Poriprersl
18 - 178 350 I
Devices
Clonk Pules Width, X1 o 5.0 700 200 = Momary ! )
10 2go 100 - 5 ME1a512
15 180 90 H g-crannal i
Resat Pulse Width, AST WiRl 50 500 750 — M Doto Beioctal :
10 250 125 - 5 )
15 200 100 - z - i
-—— 1
Setup Time - Inswsuction tsutl) 5.0 400 200 ~ h yr Additlans! ! !
. | i
10 250 125 - H | tnout Devieas ! \ |
18 380 80 - - s i | | |
Date ) 5.0 200 100 ~ g8 ] \ I A
10 100 50 ~ £3 0, 1.12,03
15 80 20 Z
Hold Time — (nstructian i1y 5g 100 a - MC145008
1 50 0 -~ eu
15 50 0 - progrer
Dot hD) 50 200 00 = P
10 100 50 -
15 100 50 -
NOTE 1. Maximum Reset Delay may extend to one-haif clock pariod. —
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TIMING WAVEFORMS

Instructions NOPO, NOPE
RR.IEN, OEN remain unaffectad

x‘jwm_m\\

AsT

|
WAty o

IEN (RESET TO X1}
Hoglzcer
o=w —_—
Hogiarar
T —
———
RRA

LT S —— "J b tPHL (RESET 70 AR)

Instevetion I
NOFg Nore
FLAG b oF NOPG
T %
FLAG p (DATATOFLAQ) PR _._I
\_

Instructions §Kz, P, ATN
AR, IEN, OEN remain unaffected

x1

-~ e f—

2 Bl
'natruction

JMF Flag

ATN Flay

nternat
“Instructions Ignored R
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BHL L_
(RESET T0 Jump)
SKP F/E

o]

4Bit
fastrurction

TIMING WAVEFORMS

Instructions $TO, STOC, OEN

AN U Y B SN B

sTQ sta NOP OEN sT0
STOG sTae sTOC

outs

V2570 v E—

S

m~mn{  tt— 1p3q) (%1 10 Data)

OEN Raglstar

N~

lintornah)
Writa / —\ ! \
PHL L“ Valid whan R8T e L
(X1 1o Write] I B e ] "
NDTE 1. Volid output data.
(nstrictions LD, LOC, AND, ANOC
OR, ORC, XNOR, [EN
SO S U B S RO N O
D, ate
14 8ic
Instruction

ND“ EN LD, ot
Teuth]

thtir

s S O

(EN Register QL

{internal}

AR

_—l g T
o)
hiD)

A
- L‘— teLd (X1 toAR]

Ve!id when RST = |

c\rcun diagrams utihzing Motoroln products are imcluded a5 3 maans

¢ for Gonstructlon purposat |5 not
nocesarily given The lnlarmnlusn had been carstully chacked and

is believed 1o be entiraly refiabla, However, np raspontibility is
asumed for inacciracies Furthermbre, such Infarmatian deet mot
convay 1o the pur‘chater of ths semiconductor devices described any
licans@ undge the gutent rignts of Motorola the, or brhers
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