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BOOLEAN ALGEBRAAND LoGlc CRCULTS

NECESSARY To UNDERSTAND
INTEPNAL FUNCTIONING
INTEREACING WiTH PERIPHERALS
APPLIC ATIONS (REPLACE HARD-WIRED 1o 6 1¢)

4S FORMAL MATHEMATICAL SYSTEM,
BooLEAN ALGEHRA HAS!
15567 OF ELEMENTS(CONSTANTS) (0,1)
LoGgIC-1 Is AFFIRMATION (YES, TRUE
LG IC -0 Is NeGATIoN  (NO FALSE,
loGic VARILABLES (LETTERS)MUST HAVE 0 oR L VALUE

2 OPERATIONS-SYM BoLS
| TRuTH TABLE
AND A-B A_g .
—= A8 B—“D- PRoDUCT
212 2
LoGICAL MULTIP LICATION 1 Lo

CENERALL ZED A+B-C ...
oR  A+B

38 PosTWLATES

A
AVE 5®_ 7€ o 1 sumM
010 i
LoGlIcAL ADDITION 1114 1
CENERALIZED A+B+C . ...
NOT= COMPLEM ENTAT ION A or A’

R
NEGATIO0N o 1
0

INVERSloN >Do— 1
UNARY OPERATION

EoR H @B g::;D—Af o 1

AY B
CoMPosITE A ®B= A-B+D-B

CENERALIZED =R @®B®C...=EVEN PRARITY
- )-

NAMBER 0F FuNeT

"J_)!'G-ITF-L ELECTRONICS NEC‘ESjﬂR?' FIE u/wc’ﬁ;r,amnu‘-
CUNCTIONING ©OF DIGITAL SysteMs AND SuB-SYSTEMS.

1.8A5ED ON DISCRETE (SEPR RRTED, pIsTINGT ) VALUES ¢F VOLTAGE,
CURRENT, FREQUENEY, 0f PHASE oF NATugALLY CONT Huous
Fuvsicnl vARIAgLES  Conposéd of oNE OR MaRE SIENALS.

51£NanMPL:ruag* cosine(amnrFRequéncy » TIME + BHASE)

2. HoRMALLY TWo LEVELS RRE DEEINED OF BINARY SYITEM
YES- NO, ON-OFF, HIEH-LOW, PosT NEE ONE-ZERY , RIEHTLEFT
TRué- FALSE, ETC. o

3 |NTERESTING STATES CORRESPOND TO LAl nam gee (o-1)
PEPRCSENTATION WITH EXTENTIONS X= poN'T CARE, TRi- STATE,
ETC.) A5 ENRBLE=DISABLE:

PRIH ITIVE FUNCTIONS FoR BUILDING ALL OTHERS:

oF sne VARIMBLE AT FR): AlTeue), A{con piement) , ol2ere), Llenc)
AS Bo0LEAN FuNcTioN=zA el Blals A FAY:Q _FA b= 4
AS TRUTH TABLE » ¢ ) 1 [ } i l
: 1 1 g ) 1
VARIBBLES : 10N S S(wmq I vnmmés)
(Nunger o8 Varues oF VpRiasie) - 7t
(Nunfo’ea oF VALUES OF F) =

= NuHt BeR oF CELLS IN TRUTH T‘ﬁ-'u'.! oy
1

oF N

a3

FoR ERCH COVERING *F THE CailS. B FuNcTion WhicH £1ves A
DISTINCT SET 0F VALUES. wBITRBLE RS A BINARY NuMBER

-9 -

oF ™ BITS. E0R THE (NTERESTINE cpse (M=) 16 FUNCTIONS
A= A=l Cove KINE

B0 8:) #s0 Bel ) LFUNCTION [N PRI CTICE, WE CHoo SE
6 ¢ o0 ¢ FERO THE.FoLLo WING SURSET.

0o 0 o | n-g, /gnms- EYPRBESSHN- SyMgoLs
6 o I 0 A © ANDr  A- ' :
R - e
[/] .

o 1 o 1 _ 8 sR: AYE
o1 Lo n'i?l'a‘ﬂ“ | 5> j@"
| 0o o0 0 _KBa:FFQ . EoR £@8 j>_'-4 Y
' g ?75 i‘sa;-m- ROE - j o
i o t t AxE ~ NeT A _§ So— i
1 : g { I'E-s‘ | NAND A B —D—,
i Iy 0 TE=R+8 =D Jnans)
AR A T | L NoR F¥E j)o"



Lacicnr MobputLE OR SWB-UNIT

X, _ .,

o > £ FCN (v, % X,,)
¥ COMBINATIONAL NET wWoRK
n No INTERNRAL MEMaRY

CAN BE DESCRIBED BY TRUTH TAPRLE, LdsIC
EQUAT |0NS, EVEN MEMORY CoNTEnTs

EXAMINE COMPLETE COMBINATORIAL Loslc
CIRCUIT OF TWO_ VARIABLES(l6 EUNCTIONS)
RESLLT= - B+ Fy @A B4 F38 5o b

TRUTH TABLE(42 LINES) Fyu. F Fy  F
"X=DoN’T CARE MR
FeF3 F, F1 A B Reswr L
O.OO-OXXOZ'EROB

000 1 oY o AF
z RO o
11 1 |
0010 o0X 0RB EIATRIAVSIAT
2 X1 o
L 10 1 p
00 oxX o
S ix 1 . oR
0l 00 1x o0 3-8 ‘ RESWLT
g Xo o LooK-WP TRBLE
ol 1 IN NoRMAL MEMORY
01 o0l X0 o B ADDRE 56 = CONTENT=S
X1 1 _ — ARGUMENT RESULT
Ot I 6 oo 0 B-B+R-B b4 WORDS
gl | =EOR 00 00 00 o ZERD
Z fo | ol o0
S 1o o
0l 1| 00 o A+8 It o
LX 1 bo o100 0 AR
X4 i _ _ ol o
| oo0o 1 o A-B 1o o
X1 o It -
oo 1 _ _ 001 0o oo 0 A-B
o ol oo 1 A-B+A6 = of 0
0! O EQUWIVALENCE g |
o © It o
il Do THE ReEsT
DO THE REST AS AN EXERCISE

4

BooLEAN ALGEBRA THEOREMS

la. 0=1 1b. T=0 “NoT “PosTuLaTE
20.. A+0:=A 2b. A. 1=4
AND, oR
3a. A+1=1 3b. R o=0
Ya. A+A=A 4 A-A=A TIDEMPITENT LaAW
5o.. A+A=1 - 54 A+A =0 REFLECT CoMPLEMENTARY
— PROPERTY OF YARIABLES
6. (A =n INVoLuT(oN (FROM 1)
Ja.. A+B=B+A +b A-B=B-A COMMUTATIVE
Jo.. A+AB= A 8 A(A+B)=p ABSORPTION FoR
- - SIMPLIFICATION
o. A+AB=A+8 9b p (A+B)=AB
0a.(A¥B)=HB /06 (AB) =A+B D MoRGAN'S Law
lla. @+B)tC= Ilb (AB)c=A(nc) ASsoceaT VE
A+B+c) = =AB¢
A+B+C

[la A+ BC=(R+B)(n+c) 126 A(Btc)= AB+AC  DISTRIBUTIVE
PRINCIPLE oF puaLiTy (o <> b, ANpesoR, 1<30)

ALL CAN BE PROVEN BY PERFEeT lNPucwaxy, THAT IS
BY suBsriTuTing ALL Pess \FLe YALWES

GENERALIZED FORMS:

DE MORGAN s —_ -
A+B+C ., = A-B.¢
ABC... = A+8+¢
DIsTRIBUT\VE
A+BeD... =@+8)p+BXAa+D) ...

A(B+C+D... ) =aB+ AC+ AD...
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TRANSFoRMATIONS 4309 Dust A - | NPuT MULT|PLEXER
LOGIC EQUATION— TRUTH TABLE " Tee Tta TaaTra Tt 11s L8 T2l -
SUWBSTITUTE VALUES OF INPUT VARIABLES
INDICATED BY I{NDICES oF TRWUTH TABLE
A B CF
Row o o 01 Flage)- (A+ 8}C—>(0+l) 1 l::IL() 5°-f>o—|-a\> : Y
MORE COM MON TRANSITION: TRUTH TABLE T
—> LoGlc EQUATIONS, HTR 5’—D°—"°I>.=
g«\r{zﬁs TEEL%TH TABLE AS KARNAUWGH MHP
- IR
B . 3 LARIABLE o 2] 1] 1) [ minninic
0 1( IS (or‘ _rla Fro-
o[Fleo} E(o. o\F(¢,00) F(0.0 o,:,r; olo uaL Wt
R 1lF(1,0) EQL,I A I1LF loo}F(lal? F(LL1) EQ Ldf p ,
C<: ¢ 'J
NoTE WRA PHRO(LND &
PRo PERTY
AND THEN COVER ONES WiTH SuM oF PRODUCTS
[+ —
DoupLE 60 I 11 ] =
B s ROTD ZRR T s seu vueesans  orceves Thums ranc o
MITT 1 L_© S » L ALF 932] bupat I° v
(aBe) s —— A : oo O MU ,
DONT CARE CoVERING oPTIoNRL BC Ac ' & Se 1S |LZ
F= Ac + f¢ aAc(WRapPAaRouw 0,4 o
e+ Ac( ND TERM) p—DorDo D)y 04 0 To
f;"_-\x;ﬂ'RlnBLE KARNAWGH Mng 1S REALLY A ' ' S A
oRWS DUE TO DOWBLE WRAP Ro o)
cD # wND. '__@,oz 110]| Ix
o 0o fo1l 11 19 0o ol (1 o . 4 | 1 | T3]
o o fi ool /o 0 ] - » = TRUTH TABLE
RBOI@ o (I AB o1 (X ol 1| _E Po 3 ) Os \
11l & o X @ ] @ X - OF DECOPEX
1ol o (MY o \I 101 \O of 1 DECODER-DEMULTIPLEXER | Ai] Aol Oo] G4l Ca| O
l_] Z_ COVER 0'S &Y i = mp
___®cy () - ololE|H
F~ABE 4 BED+ op. F=&P+CD+nABC ol1{H|E|H|H
MIN IMAL SWUM F=(€ ) Cp - (ABT) 1]l o|H{H|E|H
1|1 |H{H H|E

MINIMAL PRODU cT —> F{C+D)T+DNA+ 8 +¢)
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" WSE OF
IN UWLTIPLEXER- DEMULTIPLEXER T FHIRCHILD 938 §-WPUT PRIORITY ENcensR
PUT |
- OUTPUT )—-M&umrpumﬁ p
le«%i"ﬂ;’“ ouTeur|DEMULTIPLEXE R B “Lowe PRk EncoseR
To WPy ONE To MANY[ 1 By
5 N —3 . ) snatisy o VP
L & Lie 14.73.7T5.95- £T
USE OF DEMU R s 2 e
| LTIPLEXER AS DECODE R R e Rz e o
co "T'o . ADDRESS
e e 17 | BT
ENABLE DER s BLOCKS OF FH:L@“ )
, =3 1 S |
’NpuT:HDDRE SS._J (FOR EanPLE)Y __@— LY+ TH.pT
BiTs — _ . '
Is ry
;O ENCODE - USE PRIGRITY ENCODER To ' |l Woeas”"
VOID AMBIGWITY IF MORE THAN oNE _ k) L5 T BT
I | -
INPUT LINF IS nsSER‘r,L_'.D(_-_ TRUE 1 ) 7P Ut & r‘[} Lé=I%-E
SINPUT ! s >— i
P,f},,',"“” _ |
CODER I grﬁagglgé IN II:PQT? NS L#=73EX
S ITS L o — :
L OF HIGHEST 7T < EARBLE JNPUT | [+ 65:51--(1'¢+I:1.+T‘.1+T.3+]:4+1:s+rsfr;)
ASSERTED LINE Eo-1.T5 11 55 13- 1F .13 T3 -F7
‘ — _ TRUTH ThsLE '
CONTRO EXERCISE: VERIEY BooLEAN o ?-_.-ll.?fﬂll-fb_g E’ } l): l; t;:, Ts ¢ T, |8 Fo A1 A, B0
ENABLE EQUATIONS AU e gy o e b
o OF FRIRCHILD 9313 LXKk % x SEhE RS
CADABLE 8- X X x | il
SRR RN
H & W b WU H g ﬂ :

ON NEXT PAGE.




SEQUENTIAL LOGIC CIRCWUITS -9-
CONTAIN MEMORY OF PREViOWS INPUTS
CALLED STATE" IN COMPUTER JARGON

POSITIVE LOGIC: 2= HIGH VOLTAGE:=H
O= LOW VoLTAGE = L
E BISTABLE ELF Eg;r(FL!P-FLaP) To COMPOSE

U

REGISIE e Wik T RY ep ED NeR
0SSED AND 58

SET & Q

ET - SET Q

RESET Q

~Er
| Il e o o

- , ¢
{NDETERMINATE

NOTE EEED BACK FROM 0UTPUT TO
To MAINTAIN STATE (LF VOLATI(LE)

BLock DINGRAMS:

SET =S | @ ser | |
%SYHGHRGNM.S - (?.
RESE FLip-FLop | Q - Q

WE CONTINUE ONLY WITH CROSSED NAND TYPE

o S DETERMINATE
HL
LH _
NO CHANGE

GATE |NPUT

_ 1o -
SYNCHRONOUS FLIP-FLOP

RDD SYNCHRoONOUS 0R CLOCKED INPUT
PRESET

LoC,

CLEAR

TRUWTH TABLE FoR PRESET=CLEAR=LoW
RS Q Q (AFTER CLOCK YESCENT)
ffbsgsemwmf-n BE REMOVED 8Y TK
H —L —

Qs Qo=Q, Q VALUES BEFARE CLOCK

CLOCKED D FLIP-FLOP OR DATE LATCH
HAS 8O INDETERMINARTE STATE

S
H
L
H
L

DATA
coex | T+ paTA f_%,
&" cLoc L&

TRUTH TABLE

PATAR WHEN] @ Q AFTER

CLocK DESCENDS| CLoCK DESCENDS
Hl1 H L
L L H

NOTE: TRANSPARENT WHEN clLock HisH
CANNOT BE USED FOR SHIFT REGISTER
OR REGIS TER WHicH MWST MEMORIZE RESULT
DEPENDING oN PREVIOWUS RESULT A+BS 4.
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LREMoVE TRANSPARENCY WITH MA |
STER-
SLAVE STRUCTWURE (MS) COUNTERS - ALL BASED ON J-K MASTER-SLAVE FLIP-Fror
MASTER SLAVE TRUTH TABLE RESET T0 2ERQ
cLock :‘ )9 a L Qy §, NO CHANGE _ CLEAR F“.‘..R STAGES of
<LOCK ~ LRl & L B Y ASYNCHRONOUS
RESET HB] InpErERMINGTE g IH—J P L UP-COUNTER oR-
DISRBLE INPUT CounT 1 Ao s 1 1> BINARY DiViISQR,

TIMING /FASTER REGISTERT Lnsv FIenWMASTER STATE e 5 %L Simee

Lock /UNTIL CLOoCK DESCENDS PRSSES Ta SLAVE [ 13
[ 4
Reser /7 N\ / | 3

Qrasee/ N\___/ On_ _ %

Q-sLAVE / ouTruT Si ”NCHR{”J}&Qu_‘gﬁ COUNTER APPLIES CLOCK T FACH FLIP-FLOP
2 REMOVE INDETERMINATE STATE WITH TK - p— , - |
SECT fON"MASTER S LRUE HS N LLEAR &LEAR \ aLE . Fiur STAGES OF
- SHORT _ —T Q TQ T ¢ T 0 SYNCHARIN0U S
T> . | ) TRUTH TRBLE ¢ <MHe = ¢ ¢ - UP CouNT
clock i Tk Q& H"'K' Q kK Q 1!( X G COUNTFR oF ;
l-'?t ﬂ"E" A 8 ¢ D BINARY DIviISeR
H A ‘ ' ' -
l{\ﬁ [—Q L LH  REVERSIBLE Couw TER Is 5V, : :
HH Q.Q COMPLETE SYMM e . NCH RONQUS COUNTER wWiTH
[E—o— Commarted o OSYIESTE RICHER SRpEg  SHDLULNING oF 3« Impare.
——— _RESEr To gepo :
LONG TRUTH TABLE-Q,Q,= 0WTPAT BEFORE clock RISE QLpcky —
- — - - , HREE STASES
J 0 :'Qo K Qo I(‘Qo Q Q@ RESWLT bew CLE, | ’ I
L ¢ v Ly L /g L No CHANGE ¥ L (AR T af  SYNCHRONus
L ¢ L 4 4 N L N CHANGE 2',“ 13 ¢ L_J ¢ REVERS18 LG
B L L L W L H L NocHANéE hf m < - f
‘;_" ’_’7 Il: t‘ !: i;i t E CHAN CE- COMMUTES | l : k@ 7)) counTeR.
bbb bl R g |2 —— -
L - KL ‘ . , N
H B H H L L nL cgfuﬁégfio MMUTES CNMUTE Fhpr 1P AT AL NNl ) Ju.Gu= 280,




rcmr o ———— .

'Rg irfk% m‘.n mm& Fm FAST, Low CAPACrTY Nﬂ«fanv a’cq'mm

C b Aus RITIN & al :
= s, Lo e L
b ¢§tb§ .«_:' ﬁnnmé SRR _J-J?: -
Lo b e ‘ PR A
T”f?"*ﬁiy- SRS ' I T A o
R jﬁ i*" : D——ourpua'* S T
o L < - SIMPLE kms?'zi wﬁf i -‘""'

" PA muﬂ wpur mm qufzm

— 0 I-lTPu.T-

S , . __AL#?,_ :
yxvpars “PARALLEL b ;f
Lmnaus

' ;gnmm T
| ABL,&”

e J# R _

{, _ D _”L
S 'r’l“ ' i
- | ERIAL SHIFT COY e
!___.- - I P i : S e _ i [ I i 7; : L“
e r : P - - P H
i bl

SUMMRARY OF FLIP-FLOPS AND

-jb-
WSES

ASY NCHRoNouwS R-S

5 —
R —

d

)

INTERWAL STATE VARIRGLES

SYNCHRoNo us R-S

P RESET,

ﬂ CLOCKED STATE VARIABLES
CLeag

SYNCHEOIMUS D" SIMPLE LATcH

PATA REGISTRATION WHERS
TRnNsPnREch IS No PROBLEM

K MASTER SLAVE

PRESET
ﬁ COUNTER S
CLERR
EDGE-TRIGGERED D"
PRESET
D & PATRA REGISTERS
5 SHIET RECISTERS |
e RRITHMET I REGISTERS(A+B>R)
CLEAR
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NUMBER KEPRESENTATION

1 HUMAN DECIMAL: X DDDD WHERE D IS IECIMAL .
DIGIT EXAMPLES+5—/0 (SIEN AND MAENITUDE)

2.COMPUTER BINARY USING ONLY TWO ELEMENTS(o,))
LET 0=PLUS (+) AND 1:=MiNus (=)

LET MAGNITUWDE BE IN POSITIONAL NOTATION
USING BASE (RADIX) =2 +5=p0lo1, ~l1a=]]0j0

5= ox25+ 1422+ 02t + 1*2“-_-04-1&;.4”

WHEN WE ADD AND SUBTRACT WE NORMRLLY
TREAYT THE SI¢éN SEPRRATELY,

HOWEVER, USING TENS COMPLEMENT NOTATION
WE CAN ADR RS WwsumlL AND SUBTRACT BY
ADD INE. THE TENS CoMm PLEMENT

15 555

2ot IS i
25— _ >200-2 -59 >
2 % a cnggyﬁp 13 6:20024‘}?"3‘})
T 4 rred 200
cnmzv/ s:a;\m&mru PE SIEN ‘
‘7‘?-{}?? OVER FLoW =93 lkbl OVERFLOW
+hy_Q48 (44> _156
0143 ;05';:~143

CORRECT SIEN |S IN CARRY POSITION WHEN
OVERFLOW 15 ASSERTED BY CS@CM=1 WHERE
CS Is CARRY FROM SIGN PoSITION , AND
CM IS CARRY FROM MOST SIENIFICANT DIGIT,
BINBRY ADRITION |5 USED IN THE SIGN CoLumN
AND DECIMAL ADDITION INMRAGENITUPE PART,

-JG.

Now SAME APPRoAacH A PPLIED ToO BINARY
ARITHMETIC IS ESPECIALLY ATTRACTIVE

BECAUSE NoW BoTH SI6N AND MAGNITUDE
PARTS 0BEY BINRRY APDIT IoN.

8%9=0loj ool ~-89= " loto ol
25= gool Iool -25=  (lio ¢ll]
[Obitioolo =114 Wiirooatito= -4
11 r‘i-?
g9 “io) 1001 -89 “2100111 OVERELOW
-89 00 -£1 / RESULT
[IJoooco coca™ = 0 [MJo1oo | llo
NEGATE»O 1ol 1 00l0 =178

O
[

‘}?ol 1oo! OVERFLOW G:‘I ¥ %100 0000 gVERFLOW
g o) d}l jool 64 __p1oo 0goo
[6lio 11 0alo = 1+¢ -}'o’ogo 0000
“64 [1000000 NOOVERFLOW FoR (~64)+ ,-64; 2
~64 11000900 O VERFLow FoR (+64)+(r 64} -
iib‘o‘oo 0000 , -

CONFIRMBTION OF VRLUE oF 1000 0000

LARGCEST PoSITIVE NWMBER= oIt 11l
TAKE NEGARTIVE [@00009 |

SUBTRACT oNE= A 1 e
, \ ) .H‘]I.o‘ocooaq No OYERELBW

lo00 0600 Is VALID 2C NEEATIVE NuMBER WITH
-MAGNITUDE ONE LARGER THAN LAKGEST PosITIVE,
"ALso T IS OWN 2C GCOMPLEMENT

SMALLER MAGN(TUDE NEGATIVE NuMBERS ARE
FOoRMED BY ADDING PoSITIVE CoNTRIBUTIONS WHICH
RPPERR PLAINLY IN LowE R PORTIO;’!. Thus

A )
NUMBER(2c) = - Bx2 + E_o B # 2
SIGN
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, , RESULT /NTERPRETATION [N Two's CONPLE MENT
BY APDING NUMBER AND ITS 2¢ COMPLEMENT ARITHMETIC LET: W
e Feus T N e2 E aea (315 TBERTE

_ ==D % + : = —Bi=Z" -
N'+(-—N)=(C=l)+ ALL ZERos = 27 WHERE w-| i=o W= WORD WIDTH
A= WIDTH OF REGISTER IN B|TS M= - |
LET: _ Loy ADPDITION OF SIGNED INTEGERS A+8
MAENITUDE oF POSITWE WUMBER= 0 A S '~ s CS,SR y

A, 5B o) [o X} |0
THEN NEGATIVE NUMBER= 2% a e oV It
- 00 m
WITH MAGNITUBE: 0< |2 *.a (< 2! arb<2” | arb 22
| +- oK OK ov=CSACM
FoR §-BIT MicRoPROCESSOR Ol a<bd |azb NoT
osa < 12%; 0<|256-al= 28 — Ok oK
‘ /o a>b asb | AVAILABLE

REMEMBER THAT LATTER EYPRESSION HAS SIGN _ .
INTEGCRATED (EMBEDPED) [NT0 REPRESEN TATION o v oV 0K | THEN
56 THRAT S16NS AND MAGNITUDES CAN BE 1N “m m|
TREATED SIMULTANEOSUSLY |N SAME MANNER. A+b>2 |a+bS2 ) usre

THEN HAVE WE LOST DISTINCT loN BETWEEN

OV=ADD(5R- 5 8-SR+ 5A-3B-5R) +SUB-(5 A- 5B. 5%+ 57 - 58 -5R)
SIGN ANDP MAGNITUDET

COMPARISON OF UNSIGNED IN TEGERS A-B

. " CS;SR ‘
ANSWER: THE COMPUTER HAS LOST IT SA,sB Cai: 0| lo . (]
>
WE (CoMPUTER PROGRAM MER) MusT 00 2:?; ﬁ;i | g RRN
. [
PROPERLY [NTERPRET RESULTS ! B<B | A<B oy
. _ Ol Is CAR
RESULTS ARE CONTENTS OF RE¢ISTERS, ct+b<.'imH a+b7/2'm - |
, | A>8 | A>B |coMPLEMENTED |
"TWwWo cASES: . 1o o m
| : - a+b>2" [a+b8Q
I NUMBERS ARE SIGNED (FIRST BT s SIeN) | A<B [ A>B
2. NUMBERS RRE UNSIGNED (oNLY MAGNITupE) | fl | _la>b la<gh

NoTE Positive gyte 0000 00d0[0 1O 1/OT) IN /6 piTs bouBLe PRECISION A{8) IN AH(BH) RN, AL (gL)Low

NEGATIvE ByTE ~ [TITI 8168011 /v 16 Bis ADD: AL+ BL=> AL; AN CARRY > AH; R H +BH>AH
SIGH HusT BE €xTenDep |

Sug: AL~BL> AL ; AH- BoRRoW> g H; AH -BH>AH
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SUMMBRY OF BRANCH CONDITIoNS

PAGE REFERS To MOTOROLA 68060 PROGRAMMIN &
REFERENCE MANUAL

T AST-PRGE- CONDITION - COMMENTS
l. BEQ A-f Z=I BRANCH ON EQUAL To FERO
BNE A-20 Z=0 BRANCH ON NoT EQUAL To ZERO
BPL A-2i N=o BRANCH oN PLUS
BMI 8-19 N=| BRANCH ON MINUS
BVc A24 V=0 MoToROLA DEFINES FoOR ADD A+8B
V=5A-58 SR+ 35A-58- SR, su8 A-8
BVS A-25 V=| V=5n.3B 3R + SA-5B-5R .
Bec A-9 C=0 RDD A+8: C=5R-58+SB-5R+54-5R
BCs A~ =1 ggtfsg—nsnzkvfg:-sgg-f-ﬁ“é-.‘fﬁ—;-sn-'s"i
STATUS CARRY= M t COMPLEMENTED
=3R-58+ SA-SR+5B-SR BY BOoLEAN THEOREMS.
2 CONDITIONS BRSED ON SIGNED OPERATIONS
BGE A-12 NBV=0 c.e. N EQU(VALENT To ¥
BLT A-/8 Ne&V=1
BGT A3 Z-N@D V=1 c.e. Z+(NBV)=0
BLE R-l§ Z+eV)=1 |
3 WNSIENED SUBTRALT 6R COMPRRE RESWLTS
BHI A-14 C-Z2=CVE=4 (.e. -cvzzoii{’ﬁﬁffﬂ
BLS A-17 C+Z=L BRANCH ON Low OR SA ME
BHISZBCC C=0 BRANCH ON HI6H OR SAME

BLO =BCS C=} BRANCH ON Low



