
yo,

4,0

mAde

Vdc 1

mAde

mAde

- I

Vdo )

IlL2.'
Vdo

mAde

I
~
~I
mAde

::1'''!

This c2evlce tOI'HalnS eltCU,,,y .u ..'u,....,
tM input~ ~Bal,,:rt (lamaBe due to high
fltll11<; voltages or olectr\c fleldl; howqvel'.
It l~ adYlsed that "orma! prec:aution~ btl
taken to avoid opplicatiol'> 01 lI)W vPIt31Je
higher than H'la~imum rated volta9'U to
thit high Impedance circuit. I=or proper
op~ratlol'l it is recommendlJ'd th;:l:t VI" and
Vout be eonS'l.rain9d 10 the r~nge VSS <;
{Vln 01' Voutt 0;;. VOO'

-'.0 I -2.0 I - \ -'.0
~G.O

-12
1.• I 3.' I - I 1.8

6.0
12

-2.4 -4.2 - -1.7
~0,51 -0.86 - -0.36
Nl.3 -2.15 - -0.9
-3.4 B.8 - -2.4

0.51 0.88 D,OS
1.3 2.25 - 0.9
3.4 B.a - 2"

-2.1 -4.2 - -1.7
-0.44 -0.88 - -0.36
~U -2.25 - -0.9

-3.0 -8.B - -2.4

044~- 10.'9
1.1 2:25 - 0.9
3,0 B.B - 2.4

1.6

_1,0

151 -
2.25 '5

3.0 - 4.50 3.0
4.0 ~ 6.75 4.0

T
3+¥ 2"

- I 357,0 - 7,0 5.50 - 7.0
11.0 .- 1·1.0 S.25 - '1.0

0.8 - j 1.1 O,B
1.6 - 2.2 16
2,4 3,4 2.'

2.0 I - 2.0 1.9 -ro
6.0 - 6.0 3" - 6,0

10 .- 10 4.3 I
_ 10
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IVl"\n I Tlow I 2S0C I Thigh-

Symbol I Vele Min M" Min \yp ,

VOL I ~g - 0.05 - 0 0.05 ,....--- - I 0-:05
- 0,05 - 0 0.05 - 0.05

15 - 0.06 - 0 0.05 - 0.05

VOH I 5,0 4.96 - 4.95 5.0 - 4.9S

10 9.95 : I 19~~9~
10 - 9.95

15 14,95 15 - 14.95

Y,C

5.0
10
15

VIHI
5.0
10
15

I:f]
V,"

6.0
10
15

iOHJ
I

5.0
'0
15

lOt. \ s:o
10
15

'0"
6.0 I -3.0
5,0 -0.64
10 -1.6
15 -4,2

IOl j 6.0 0,64

'0 1.6
15 4.'

I
'OH

L
6,0 -2.5
9.0 -0.52

10 ~ 1.3

15 .3.6

'0' 5.0 0,52

10 1.3
15 3.5

"0" Level

"1" level

Source

"0" LeVI!!

SOUrce

·'l"l..evel

"0 Lavel"

"," Lavel

Sink

Source

Sink

Sink

DC Corrt(lt Onll'l 10"'"

Ocerotiflg Tompefilture Rarlge - Al Device

CLiCP De",'i"'"'C--+__+--"==C-+~-i
StClfBge i\!mperature F!an~

\VO"' 1.6 or 13.5Vdcl

Ou1put Orive Current
Data,Writ!: (AL!CL!CP DeVice)

(VOH .. 4,6 Vde)

(VOH " 9.5 Vdel
NOH a 13.6 Vdc)

1VOL = 0.4 vdcl
{VOL" 0,5 Vdc\
NOL"'1.5VdC}

Output Dr\\lt CUrrent
Other Output! IAL Dlv.c!!;t

1VOH .. 2.5 Vdcl
lVOH ~4.6 Vdcl
NOH'" 9.6 Vdc!
IVOH " 13.5Vde)

\VO L '" 0.4 Vacl
(VOL" 0.5 Velc)
(VOV"l.SVdcl

Cnaf2etsristlc

MAXIMUM RATINGS IVolugea referenced to VSSl
Ratiflg ISymbol I Value nl

VoO ~O 5 to .... 18 VdC

V,n"OO,VDD

Input Voltage #
10,11.12,13

(VO ,~, 4.5 or 0.5 Vdc)

tvo "'9.0or 1.0 Vdcl
(VO'" 13.5 or 1.5 Vdc)

(VO .. 0,5 or 4.6 Vdcl
(VO "'1.0 01' 9.0 vdcl

OlltP>lt Voltage:
Vin",VOoorO

{)\l~llt Drive Currant
O\t1lf Output! (cL!ep O~uitlll
~VOH" 2,5 Vdc)
IVo.., "4.6 Vde}
NOH" 9.5 Vdc\
\VO"''"13.S Velcl

IVOL " 0,4 Vdc:l
(VOL" 0.5 Vdel
WQl" 1.5 Vdt:)

I~PUT Volta~~ !f

IRst, 0, X2

I
(Va" 4.5 or 0.5 Vckl
(Vo,.g,00rl.0Vdcl

I

{Va .. 13,Sor1.5Vdol

(VO '" 0.6 or 4.5 Vdc\
{Va .. ,.0 tH 9.0 Vdcl
(VO" 1,5 or 13.5 Vdcl

ORDERING lNI=ORMATION

"C"xxxa lli"'H' 00"""
L Car~rnJc 0ackaga
? PlsSlie ?ack:>!i~

A EX!~ndad Opar~tlnil

L c ~~:~:~O~U;:ra~~;:a
Temperature Range

I rnu,i,:.t::iiitiu I
'= -J

I CMOS LSI II ('OW~OWER COMPLEMENTARY MoS!

INDUSTRIAL CONTROL UNIT

----_JI _

INDUSTRIAL CONTROL UNIT

The MCl.:1500B Industrial Conuol Vl'1it \leU) IS .. s(ngle bit
CMOS orocessor The leu is ceslgned for -.I,e In systems requIring
deC\SlOns ba~ed 0,... successive single bit Information A,["1 externa

i
ADM stores the comrel program With a oragram CO'untel rand
output latches and Inout multiPlexers. ,f required) the leu 'n a
System forms a stored prograrY1 controller that replaces CQmblna[QrIQ~
logiC. A.pP[icatlOils Include rSlay logic processing, serl(l"\ data mani­

pulation !lnd COntrOl TI\e leu also rnay Control an MPU or be
controlled by an MPU.

• 16 lnsuuctlons

7-336

• DC to 1.0 MHz Operation at VDD ~ 5 V
" On Chip ClocK (Oscillatod

I) EXClCWtes One InstructlOl"' per Clock Cyde

• 3 V to 18 V 0p!lration

6 Noise ImmunitY il(Plcally 45% of VOo

6 QUIi!!scer.t Current 5.0/-lAdc iYDIClll at VDD '" 5 V

.. Capable of DriVing One Low·Power SChonk..,. Load or iwo Low­
POwer TTL Load~ over I=ull Temperature Range

'--Y o~= ~- ~ ~; ;==-~

I
-----.J

1 ,,,,,'" "''''"" '" -",,,,,, ,.. ,"'. , ., ',""~"- -I! ]~ndustrial Control Unit" l'Jandbook. ~

a'DCK DIAGRAM I I
,,,'" i I PIN ASSIGNMENT

II
II
II

~
Jl ~,~,~p I
JC ~~T~
A~FlaIlO
eIl~I'I~9F
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...
~I

.' ..~ ..• ' ..

s~
AST
Wrile
ODte
I,I,
I,
10

Vss
Flog F
FlagO

ATN
JMP

X2
XI

"A
VOD

FunctiOn

Chip Aeret
Wr!to Pul~c

Oalll. ln/OI)\
M'S'B l"nluCt10" Word
Bi, 21MtrUction Word
8it 1 In51'uclion Word
LS8 InstruCtion Word
f\leglitiVe Supply IGroundl

FlEIg en NOP F
FIIlII 01 NOP 0
Subroutine Ae-i.I.lI1"1 Flag
JumP Instruction Flag

O~illa10T InPut
OscliletorDutout

Rnul1 RogiHer

positi'.ra Supply

,
Ado\r;OO1l1 ~

I ou~put DBVI<;;O~ I
1- ....1

PlnNo,
I ,,,

5

•
7
B
9
10
11

"",.,.
16

Action
No change In reg1ste(5. RR."" RR, Flag 0 .... rt

Load result regll1er Dota .... RR

L080 com~lemerlt, 5'ii'6 - fiR

Logical A~D. F'f,R·Dala-- RR

L.ogical A~O complement RR·Datii .... RR

L.ogiclllOR AR ... Dahl _. RR

Logical oR complement RR + i5iW ... R,P-

ElIClu5\l/e NOR If RR '" Dala, RR ~,
Store AA'" DIl\8 Pin, Wrlte--->..n-

Store complement AR'" Data Pin, Wrlte-.n.

Input enoble. Dota'" lEN l'leg'ls1er
Output en8t1le. Data ...... OEN Ragilt!!'

Jump. JM? Fleg -+ J1.
R~turn R1N Flag'" S\... arid ,kIp no:l1t in.vuctiO

n

S\o:ip nlllliinsuuo;tiorl Lf FIR" 0

No change In reglStert RR'" AR, fla~ F -.l1-

NOPO
LO

LOC
ANO

AN DC

OA

OAC

XNOA

5TO

STOC

'EN
DEN

JMP

ATN

BKZ

NOPF

Mnomol'lle
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o 0000
, ooo~

OO~O

OOP

0'00

0'0'
0110

m11

1000

1001

A 1010

1011

1'\00

D 1101
,,,0
1U1

FIGURE Z _ oUT'LINEQ'F A T\"PICAL ORGANIZATION FOR A NlC14500S-SASED SYST£N1

InstructiOn Ctlde

~.oe
E.
:2~

'OOW. 1\r,ll.

~C CLOCK FREQUENCY f1ESlSTOIl
TABLE'. MC'4S00B INSTRUCTION SET

~_--C"'"1I--"==- T

IOH'l.

300
'00

150
300

~
150

'50

900
450

800
400
300

Tt-igh·

Min--r-MilX

~:~~~ I :~

0.005 I 5.0
0.010 10
0,016 20

2SoC

~ M"
150

HI.aaOQ1~
±0.00001 ±0.3

IS

5.0 7.'

0.015 I SO

IT"" (].5 "A/kHz.l t + 100
IT'" (3.0 "A/kHtl f "'100
IT" l4.5/lA/kHz) f + 100

5.0
10
20

20

'0
80

:':0.1

~ 0.3

10 450
is 225

'00 1 '00
',0 \ 1 100 200
1$ _ ~ 170
5.0

100 I Sa
15 80

500 I 750
10 I 250 125
15 200 100
5~ m
10 125
1S 90
5~ 100
10

175

6,0 400 I 200
tC 200 1M
15 180 90
5.0

40
5.0 100 0
10 50 0

~~ :~o--+---OC1"'~0,---+---=--+-"-1
10 100 50
15 100 50

'D 400
.'.L I '00
5.0 .J 150

HI 1 450 I~ I 200 !>,Iotel

5.0 1.§Q

'50 J 600
tLl I 125 250
15 ~100 200SF - ---

:;;-----j,------"''''---_+---2;-+-----'M~':;.'-
6.0 500
10 250
\5 .....200
5.0

\lDD j An TYPII$

Vdc I Min

IlOj t~~; i~15 iDe 200 I
5,0 250 500
10 120 2<l0
15 100 200"50 -

T1Clw"
M~Mo)C
2S ~

tsu!lJ

t!1(11

tW(A\

lsulDI

'WlliO

tpLH.
!PHL

Symbol

'in "tin "lin 15

c:
c;

TDDh.o
10

"
100 r5:0

10

__~_'_'
IT

Innructlen

Oat~

X1 to j:"llIg F, Flag O. RTN, JMP

XI toWrit~

RST to Write, Dan

RSTtoXl

X~ to O~t~

RST to RR

Dato

RST to Fleg F, FlaG 0, ATN, JMP

Ch.raet&rJstlc

PrcPngatior. Delay Time Xi to AR

t!1(ol

I I
NOTE; 1. Maximum Reset DelilY may extend to one,h..I' clock p~,iod_

He!d Time - Instructi""

Clock PI/ItO! Width, Xl

"'w:t Pulse Width, FIST

Selup Time

Input ClJmm~ (CL/CP Oe... i..~)

Input Capeci~ance (Data)

IJ'lDl./t Cepacitance (All athOl' Inputs)

jVi".oO)

Quiescent Current lAI.. Device)
(Per Package)

··Tolo: Supply Curre"lt al lin E.~ternal

Voo
CtJarlllc11lrlnie ) Symbol I Vdli:

Input Curranl, RST (ALleLIC? Device)

input CU(ren~ (AL Device)

t:LECTRfCAL CHARACTERISTICS (continuedl

Quielcent Current (CUe? Device!

[Par Package)



Val,dwhan RS"''' L

~~-
Va!ld whIm tis,.. '" L

'''N

TIMING WAVEFORMS

Il'lit~u~tlol'lS STO, STOC, OEN
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(n51ruetletll£ to, tDC, ANO, ANOC
OR, OAC,XNOF;, lEN

[q iiJ-l'h1D'
x ~ I

~ c:: IPLrl (XI to i'lRl

L~X1~

49i'

,_••< \ I

lEN RlIIgbter
llntttrnll.l)

C:lrcult d1allrftml utlllzing Motorolft producn are I~cludod 8~ '" moans i' be!ievfld to !:lei on~irllly reliflblo. Howe~lilr, np 'illpont;bilily 1~
ot Hfunrstfng \VpiC81 18mlconduCl0r Oppli';'1I1ionl. cOnsoQ\lontll', a~$Umod for ;nacC:Jracie'l F<rrthermbre, '\loll Intormlltion doot not
tllmplete InformatiOn 1uftie-ie,,: fllr cOn5v"<.tIQn pUrlOo<O. Is no'[ <:o~ve ... to tho lOur'cha~er Ill' lh~ ierniclInd,l';lor dovicB~ dll'lcribOd lIl'1Y
n<>e81l'lllrlly g{"en Till! Inf"rmUion h'llt been e-nret..,liy cn<!cked Il~d lican,e ..moor the !P81et\1 rlg'He of Motorola !,.,c, Or lithe"

--------

X1S--u-----~~_

"," ~~
tWIRJ--ItPHL~

(RESElTOXll'ON
Rftglltt,

Inn'Uutrons SK2, .IMP, RTN

RR,IEN, OEN ~emain url3ffl!~elf

O!::N
!'lo91It1l'

7·340

TIMING WAVEFORMS

'~srrUUtIOn5 NOPO, NOPF

RR, lEN, OEN rem'!Ul unaffecled

"" ,
48ft -·--·-=--::I--~tPHI..(ReSETTORR) ~ _

,",..,..,," ~
NaPa NOP,," Napa

'eM, ~~
---... tPLM' i L tPHL ~ t

FLAG f' (DATA TO FLAG) I~_.~

----------1 L _

","

4. Bit
InltTu~llon

.-__1
"'=:1__ - 1-

JMe "" 1~::Vt

RTN ".,= r ~ES:;Hr~ '.mo' r:
SKe'1F I \ '----,
Interna' ---J L -__-1 L _

'1"'IrL,l~tion~ I"nt:>n.d


