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I Datentransportbef etrl e
1.1 Konstante laden

D i e E e  F e f e h l e r  d i e n e n  d a r u "  F i n  R e g i s t e r "  B i n  R e g i s t e r p a a r  o d e r
e i n e  S p e i c h e r a e l  l e  m i t  e i n e m  l l o n s t a n t e n  h l e r t  ( D a t e n 4 o r t )  z L r  1 a -
d e n i  d a s  D a t e n w o r t  i s t  E e s t a n d t e i .  I  d e s  F e f e h t s .  D e r  B e f e h l
" L X I  S P "  ) l l i y y "  l e g t  d e n  F e r g i n n  d e s  . s t a p e l s p e i c h e r s  ( s t a c k  T o p )  i m
R A H  f e s t .
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Fü in tE i rs i ) .  r - tnd  das : ;  : i . r r r  dp i t t :en  F .y te  s tehc- rn f ie  f ^Jgr t  ' , : . { ; . : , ,  ing  ' ,Ebe*

r -€ t "  I te*g i . : ; tg l r -  i l l !  ü "  H h : * r , , f  ,  r :hE: r -e  H; i l f  te r  cJe ,s  S tac t l - -Fo j .n te* r -s ) ,

f ' p

L - X I  r p {  } i r y - v x
Et

ö 1 .v'Y l{ i{

D
1 1  y y  : { ! i

t-l
: :1 yy l{  i i

5tl

3 1  y y  x l r

Anm. !  rF [ t  = H,:r{ ] t  rF'  IJ = DtrEl rFJ H = l . l i t rL. i  :äF = St,ac}, :- t rs inter-

l ' .e i  ner  d i  eser  E te i :eh l  e  t ree i  r i f  1 r - r l l t  e i  ns  rJer  Zns tandt ;b i  t s  i  m
f t e g i  $ t e r ,

FLA6-

|-=üat-g5erSrief Nr.1



F e i s p i e l  l .  l .  1 :

i ih Aclr-e*=s.r* Jf:E:(.)

i ini {: 
r' {'lt:) rI ;rt..t {i i:r:ii:

l i f r l  1q : r r r  idä : ; i . i l i , r . l . )  ;14 .

ii .1. I l-. i t .r t;:: r- !l n': r-r {: v {jl .1. "

'i: c: r- f.: l. ,r r-.r J:: r* n cl t:r ft r-t 14 -- ll e* L J. e n

i : : r , - , ; , - . - . i . - . 1  : r  t  
4 )  

"
r-fr:i J. :i!_, .r F.-i.t. .._t t L d -

c le : l .  ösch t

i: l..hir. lf; i

t._{:lr, l. l. 1.

l . l v l  c , 1 g

L X I  H r ? F E O

t'lVI m, öö

J: f'lr; lJ

ni.-:ti i:

' lf ' lZ l-.L.if: '1 l. 1

iic fi.l. r,li. 'f: €n:: ä.fi l. er- ::: :i4. rje:.: "

i: in i: ; ir iclsl"i.d r e:::;s: n ach Hü.:l-

t:)(-! i. n F:rif4.-.Zel. 1r*

r:ldr- eiii r ert :i l;t r*r r:r f'r d her-r

!iir: fi L e i. .F t:n:r äf-r l. e"-,r- Fr" rr i ecl r i q e.rr

r i i  r : l - r t - :  FJr- t l . . t  ;  wei  t r . : r -  her i .  LüF11 I

tlf irtr; l: hi (..:r- wei. i:.elr

B e i s p i e l  l .  l . 2 :

l-rs:r [ it i :{:: t+t'r: l LXI SPr }:xyy cJe:f : i. r '  j . (. irt t jr:,r i Fre,:r-t j. r ir i r jt:s, ' ; i t;- i.pe1spe j. ch€,'r-"j j . nr

tiÄl"l ,, Ü:i esE:r f iprel: l t:f is:r ' l :r-,: ir-t:: i  t:: l-r L,ar.tt ,;: i . t:: ft 1.r 'clri delr- ärrqglqebE*t-rerr f: lcjpF:sigr? r:{r-rS

tlä.ü.tl---.!"i i . l l : ,q.l. l j  ä.1.t ' l : icl . l i" ;Ll n j.r:rjr-i rge:r-crri t: ir lr-r.ts:.=e*ii l i  j .r ' i) ,, r-.rrrcl er- wj.r 'd !.crt ' l

(3i rretn ri i  c;eirir:ri f::rdr-t.: i ir-grc;l j . s. l:.c.lr- u i: lEirl i  i l i t .ar:1.,: .-.f: ir='1. rr 'tF-1f- r \s,€t!,-t*Ji-rL'Lgt-,

Irrr i i t i :c;l i  utc.i.rr-dE*fi t- ie,: i. 1..!r-r 't-r*r*pr-c-'{,: lr-är,iäi-f: 'rL.rfr-t.t i : e*rr cJi.el, Fir-icl,: $prLtni-l;-:(cJrelsselri

ah-qr*19*qi-: t-trir l r 'r*ir-l-r Llt..tr rfr.[ at-tf r*ri tJr:lg, l- lrrt:r::r 'pr ctqr'*.rTi(nt:; .,,cfn, dcirt ::r-rrr]. ic: l:.-

r]ßh,:1J. L ', Eg c.ti h'!.: i : i l ! t*r- ;rr-.trh cj i. +: f4i! ql. i. r: f i l ,: e.., i f- " iJq::r- 1.- i lateri : i :r"t i. s.chen;:l.t*

: : p r * : i c : f i c . t r r i  l r nd  r , v . i . r *d t l r  ah . : l - r r - t . . r ' { - r : r n  i uqL ,  i l t * j . s . t . : i e lE i  1 .4 , ,  1  r - r r i r j  1 ,4 . : i :  i .

[ tc ' i  j+*cJt*r -  ! i1 : " ic .  l , :  - ' r i [ , ,  1 . ; : iv : i  r . : r ' r . . r r ic . l  r , ' . t f l r -cJe*r i  : i rn i i ter r -  i r , - ' re* . i  ä iL l f  e l i r rar ic lE ' r -*a] .qE,r ide

Flr: 'r l ' l- 7-.t ir l- 1 r:t i h:eil. +:r.: lt: ( it i i . t t:: i  r i i :r '- :[ {:r- ' l ]r: i . l .- f: idr-+::sr:ie ader ei r-rern, l. r:-.Eti. {:- lta*

ter t r ' rnr-1. . i  "  l t t : r r -  In l r ; i i . i . ,  i :Jr . :s ;  51- ; i .c : [ , :  - -Fc: i i . r i t :e , r r - : i ;  ent- f rä1t  i .nrnrer  cJ i . r , *  je lnrr ]€?

i i tac l ' , : ' -ArJrE] |äE€* i r i  d : lq i : l r . [ r - , t - ; : l :  c i i r i r - ] t * i lc :  f - r r - : i r . - : l - rE:r r  v*r r . . r r t je .  l !S! t_.  _ jerc j* rn r - rF. ,L. l€?r l

Ei r rgr l - t r '+ l : [ f - i r : r r  p t : i r " tJ  r . : l t ' i r -  iä [ :ar f , :  - -F ' r - - i i r i i :n- : r '  L . l r i  [ I : i r r r=,  € i t  t - r ia :dr ig t  l - rnrJ 5g_c- : l l  jedei r r

Altsl e':;q'tt ' i  t-t it i  Ei: i. rr,; err"l i t l- i l ., i-ta E.i. r isr: f ir-E*:i Lrr::ri l .. ln{l Etr-rsl et*pn i rrmi:r- nri t- :: nei

Fyt-es i  i r r - i :c i lc l r - tn*  ver- i i r t tJ+*r- t :  _ j r+rJr :  i j { - . ic1t - -1:1} : ;  l : j . . i j .er - r - rng rJen l i i -ac l : -Fc: i r i ter -  Lrnr

fwei .  D: i t=, : : " "e i  l "er- r t ; .  l t t - t r r r -J  ; : r - { r - ' i . [c l  i :  . r t :J . .1  ; - i r . . r f -c i r r rat i r : i . r :  l t ,  t :hne daß s iLch c la ' r  Arr - .

FJ{:rrdetr- cJi:r-Ltrr l: i-t ir irrer"ri nir-ri i .t,, [1r, . i. s:.{.. ;r i. l  t:r"cJi. ngs cla.rauf ri l  aclrteri. cJaß

Ei  c l - r  der  51: .at : .  1 , :  t : rs i . i  ; i  r i r * i  narr t i i+r -  v+l rsr : t lac:  l - r l : . .e . [  t - t * r i  L l r r t -e ' r  prcär{qnr{nen schrret l  ] .

$cl tqej. t ttt.t:;tJE-,tit i+:'n [i;rnrr 
" daüt E:r- ;rricJe;:r-e+ .iJat-r.,n c:der" Fr-gclr-amgrrtegi 1t: i ibe;lr-

schr"er i  t r { : , ,

[=Irat-66s6rief Nr.1



1 - 2  R e g i s t e r i n h a l t  t r a n s p o r t i e r e n

t'li. t d i. +:sr*rr Fel.t'e:l-i l. err
S p e i c h e r ' : e l l e i  : i r r  e : i r r
t r"arrspc:t* t i  e. :r- t  o c 'hrr€:
tr tFlas änder"L. Dr. .rr  r : : t -r
qc:ri i: " ts. l"llttr F." FJ ) *

nr j . r - cJ  c l e : r -  I r r h ; i . 1 ' L  c i i r r es .  R r . : q i . $ te r ' $  mder  e r i ne r r
ärrd€r'ßr$ tie:g j. s'telr- ncler r.ri nEl $pei. chetrr e.L l e,

tJ*r i i  s i . r : f i  d ;*L iet i .  ä f f r  In f ra l t  cJel r  t - l r -$FrLrnqsdiat -en
tJeri i.: iEr*:e*l 'r.1. :;;rt-rf b.=rr-.1 r?r{:i. si i:.: i  ereri l ihe*r-schneli dun--
cJ j .s*  Fr- { : ic l r ' ; r r r r in{ : :e , rc :hrr j .s : . rh l :e j .ne l ie lc ier l r t l tnq habsn.

1-l{:f V = ! t - move to register z #rom register r

. Ins l l j .er i l r ' t *c1 is{ : : * : t *  ; :  cJr . : 'n  . [ r r f r , l . . [ t  dr . . , :s i .  L" l r -$F,r -Lrr tqr l lc l j . : : ters r  t r - ; r .n : ipc l r -*
'f.: l  srp-rn "

r'
r

I ' l [ iV f+" r :
t'lt-lv Li " r' r
l"1UU 1," r l
l " l { - !V Lr- r t
flUV Ii 

" 
r- :

l"lüV l-{" r r
l'lL]V L, r.- I

f.t

'/ r:
4 7
il t:
t: '?

5F'
ä 7
6f-

t-,

./ cl

4{j
4.ü
1-1r_r
-t if

fr{)

{i ll

t-;

4 1
r+ ci

i::i 1
5 "
b 1
ftrl

44.
4u
sl'l'

.--t l:,

(]4
d: l:

" l' .i:

4f+
E: J:'

._-rH

fit,.i.

öA

E

43
4.r-j
E 'i'

*1.-1

5F
r.-7'

6tt

L

'/n
45
4t)
g E

:JD
65
r;D

l-lE\/ t- ! fTl move to register from mclrncrry

Dern  In t r " l l { :  a * i ne * r -  äpe l i . che r r " : * i l .  l e *  i . n *  Rec l i . s tH , r -  r "  { : r - ; r nspmr t j . €? r -e r i i
d is  Adreig;ger  d* i ' r '  i : iper ich i : , r - : ; re l lLe* s*- : r : * l i t  in i  F i l ' : tq : i t ; te l rpaar '  l - {üt l - , ,

r- ft
F1üV r- 

" 
rn r 7E

u
4.8

El
rl.ö

L!

c-l Cl

ti t-l
5[ rrci

I
L-

6r:

Änrn " : l  D : iE r$s? r  L te t f  e f r l .  i s { :  äL t ch  u r r r t e r  1 " . : 1  a . l r f  c l e r i i i h r - t "

= = =  = : : = - : = ;  =  = = = = = = = =  *  = : = = ä ; =  =  =  * =  =  = ä : r : = = : =  = : ; =  = =  = = : : =  =  =  = = : : = = =  = = = : g = :  =  ä ä : : F = =  =

Fl{f rvr rrr ! r-- trtovEr to memory from register

Derf t  In t - ra.1t  dels .  F ieqj .s te. l r - i - r  r -  j . r r  ( * i r i11 '  t ip i . l : ic l ie l r - : , :eL l* :  t r - " tnspg]r t j .er rsni
tJ ie i  Adr t*Bsrr  { iFr  56.re* ichL ' r - : , : r+1.1 r "*  s i : r=: f rL in i  t l * t -J  i : ; f -erpaar Hürt . - "

r
l'l[JV fir., r' :

FI t]
-;r 

i'l i .t.

D k. t-l t.-
"f :: 

-t4 '/3

$ i r r rn . I  D iege r  Fe*eh l  i . l ; t  a .L rc l - r  l r r i t t : r '  I . ; i  au r . f qe fL ih r t , ,

f ie iner  d is rss : r  E te feh ls+  hee* i . r - r i . [ r - r i i t  E t i .ns  der  Z l rs ta r rc lsb i ts  in r  F :LAG*
Feq i Ftsäi- ,

FIYaI-Laborbrief Nr. 1



B e i s p i e l  1 . 2 :

Es  so l . l  der  Adreßbere t i .  ch

verschoben werder r  "

MOVE

LnF r : l

: 9 0 1 .  .  , 2 A { , ö Ll,n ei  ne Adresse nach urnten

I.-X I

I"IV I

l'ltrv

tiüx

Ftov

FICIV

FIOV

uf,lF

J t l ; i

H .  ? r iöü

H{  ÖrJ

B r m

t.{

C r m

m t B

Br t r

L-

' : : : ' =

nber -s te r  Adresse nach HS. IL

V o r L r e r r e i t u r n g  f ü r  E n d a b f r a q F

e,r 'ste RAl4-Zrsl  L e: rrach F

Adreig;ss- '  err i i  erdr: l  qen

rräcl-rE{:e RAl4-Zerl . l  er nach t :

a I  te r r  l rJer - t  an  neL len  F1; r t r

nFLr€?n hlert .  nach B

i.  st  A i=r)r-r)  ql  r* i  ch L: l

ne l i  n  r  cJänn we i .  te r  be i  LUF 1r -

smnE;t- h i err weli ttsr



I  .  3 Akkumul ator-Zugri  f  f

Der  Ak i :u rnr l t l  a ta r -  tReq i  s { :e ' r  r i )  bes i i  t r t  gE,qen i iber  den anderen sechs .

R e g i s t e r n  e i n e  b e s a n d e r e  F e d e u t l t n g .  w e i l  e s  e r i n e  R e i h e  v o n  B e f  e h -

l e n  g i b t "  d i e  n n m i t t e l b * r  a u f  c J e n  r i k [ ' : u t m l r l a t a r ' * I n h a I t -  r u r g r e i f e n .

B e i  d e n  L , e i d e n  h i e r  a l r f g e ' f r - i h r t r ' - ' n  F e f e h . L e n  s t e h t  c l i e  Z i e I -  h : w "

ü u r e l 1 - - A d r e s s e *  f ü r -  d e n  D a t e n t r - a n s t r o r t -  a l s i  r w e i t e s  l t n d  d r i t t e s

t { o r t  m i t  i r n  F e { e h l  .

f-ElA >q >g y}/ load accurnulator direct

f )esrr  Inhal t  der-  Sper i .c t - t& i r re lL le  ) i : iyV j . r i  c l€}r i  f l l : :  [ : :L l rn l - r ] .a t -or-  t ranspor-

t i e r e n .

L D A : l l i y y : 3Fl ;,*v li li

EiTA >{ >< }/}/ store accurnulator direct

Den Al, : l ' :urmul ertr- , r-* Inharl .  t  i  n di  e i ipe, i  c l- ier- :e,1 L e ) i l iyy trans;grclr t i  erarn,

EiTA : : ' i . tyy i .3; yy :t:

t l .e i  ner  d i  eser  k tetet - r l  e  L ieei  r r {  1r- t iJ{ : .  e i  ns der  Zurst ,anclshi  ts

Re*q i  s te r - .

i m  F L A G -

10 FIrö-1256p5rief Nr.1



B e i s p i e l  1 . 3 . 1 :

[ ] j .E i  l l p r * i . c l r e * r - ; r e . [ ] . e '  : tFL .F  cJ j .E l r r i : : i . r i  f i . ' i . n€ : f i r  i ' i n l . r s rncJ l r . nc l i : be ; r i s5 : i . r . *1 .  a .Ls  I r r d ih ; r - -

{:c:r- cJa+iir-q u\rr.. lf in in {*j.rrq.:nr l: 'r-c:clr-r"l.ff i .rr vtrn cJr:.,r ei.nerr l lertrie:bsia.r-{:. { l4c,cje 1)

an f  ra ine  an r : Je r r -e  i l ' l nde ; i l  )  r r r r c tesc t r ; r l t e . l l :  r ^ r i r d .  f ' l c rde - i  l  i g ' * - :  f ü r ' c l as  F r t : * .

c l r -äf f { r ,  cJ; . i rä t - r  e i . , r - [ : :e f i f ih ; r . r - r  cJ;L i i l  in  c l?: r '  Spei .c l - rs ] r ' ; * r1]€:  : f - 'UF d;-c$ Ej . t  t i  auf

H I ül-l i rst 
" 

t^täht-Eincl :i. m l'lndsr' 1i:: d,asi Ir:i {::. .l arr-rf l{ I l:-lFl clpset: t :i Et .

Zltr t- lrns.r:hal t lrrrg vun 6:. ' i . r iE,r" f;tg,tr- i t:bs:."ir- l: i :.r l.rf di ar a.ndp-'r-er hal t d;r.$ Fra'-

t l r -a.grrn dr : r i  I r r t i ; i l1 : :  , :J t ' : ' i r  l i ; . i r * i r - : t ier - : . , :e .1. .Lc l  tF ' i : ;F:  iL . - I - l r i -L t r . r f  p l - r . [  I  
"  

I  öscht  c las e ine:

Lrr rd Ee+tr t  c l ; i : ;  a .nde,*r - l :  F i .  t .  l rncJ ar iscf iL  j .  r . . : ' i j r - .nd t r -arrs iFßr-{ : i  er - t -  es de 'n nrc 'd j .  -

' f i ; i : i t * r "Le ' r i  hJe r t -  : r r . . r r - i - i c l . r  r i ' l r : h  ; [ : : ' i - :F  t $ "1 ' r - t * t i t q : f r : f i l i  vq . l "  i r e i * ; p : i s : l e r ; i . : l  , L  r - r r - i d

i:- 
" 

.-.:, . .1 ./ .

i.;Flr:ltJü[:: l"lc, cJ e-' flrr : t* i c.l t*r-

l i i  t-.E {:} Lrrrd l.

u : i l  { i  i = l 4sc j s r

i"lc-,cJer- i in:,: ei c;elr-

LDA zFCF

f:lhl I [::i-;

i_lH.t r.)1.

STA zFtrF

ii i{

hr l  e rn

L i i t icherr

: t  )  se*t :  en

:; nr r-rc [r i ns3 RAf4

I=IYALLaborbrief Nr. 1 1 ' l



n c t c h  1 . 3 :  V i e - ' r -  B e f  e * h l e  e r n r ö g l  i . c h e n  d i e  i n d i r e l l t e  A d r e s s i e r u n g
be im Datent ranspor t  aus  dern  brw,  i r - r  den A l : :  l : : l r rnu la tn r i  eE hande l , t
s i  ch  h i  e rbe i  u t rn  E i  nwar t *Be+eh l .  e* .  be i .  denen d i  e  Z i  e l  -  bsw.  Or - re l  l  -

a d r e s s e  i n  e i n e r n  d e r  R e g i s t e r p a a r e i  s t e h t ,

l -E)A}( r-5r load accumulator indirect

D e n  I n h a l t  e i n e r r  S p e i c h e r : e * l 1 e  i n  d e n  A l , : k u r n u l a t c r r  t r a n s p o r t i e -
r e n i  d i e  A d r e s g e  d e r  S p e i c h e r e e l I e  g t e h t  i m  R e g i s t e r p a a r  r p ,

r p
LDAX rp :

B
OA

D
1A

Anrn. !  rp t t  = FErt i  r t r  D = DErE

l-ltlt t A, r r r ,nove from ßemory

= = = = = = = = =  = = = =  =  = : : = = = = = = = ; : = = = = = = : = =  =  = g : g : :  =  =  =  =  = 5 : = E = = = = = ä = = = = = = = = = = = = =

Den Inha l  t  e i  ner  l iper i  cher ' : :e l  1e  i  n  dern  A l l l ;u r rnur l  a te r  t ranspor t - i  e -
ren  i  d i  e  Adregse der  Spe: i  cher - r  e " l  I  e  s te t i t  i  n r  Req i  s te rpaar  H&L.

f"l{lV A, rn: 7E

Anm.  :  D i  eser  Fe f  eh l  i  s t  a l rch  urn ter  L  .  I  aur {ge{  ühr t  "

=i-|-A}( r-t= store accurnulator indirect

===========================:===*=-: :ä=============================

D e n  A l ; l : u t m u l a t o r - I n h a l t  j . n  e i n e *  I s p e r i c h e i r r e l l s r  t r - a n s p o r t i e s r e n l  d i e
Adresse der  Spe i  cher r :e , l1e t  s te f r t  i  m Reg: i  e te rpaar  rp  "

r p
STAX rF :

F

r.)3
D
13

Anrn . r  rp  B  =  Bür t i  rF  D =  D&rE

= = = = = = = = = = = = = = = = = = = = = = = = = s = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =

t-tct!t r r r ,  A ,ncrve to memory

= g = = = = = = =  = = = = =  = = ä = = = = =  = E = = = = = =  = : ;  ä ä =  = ; s =  = = = = = = = = = = = = = = = =  =  = = = = = = = = =

Dern  A l *kurnu t l  a tc : r - Inha l  t  i  n  e : i  ne*  Spe i  cherserL  l  e r  t ranspor t i  e ren  I  d i  e
Adresse der -  l ipe i  cher=e l1e  s ; te t i t  i  m Reg i  s te rg : ; , ra r  HürL .

H ü V  m , A :  7 7

Anm" :  Di eser Lrer ' tehl  i  st  anch unter 1 "  t  anf gef f r l ' r r t .

l . ' .e i  ner  d i  eser  Bef  eh l  e  bee i  n .S  l  r . rß t  e i  nE der  ZL ts i tandsh i  ts  i  m
Rerg i siterr .

FLAGi-

12 l=tY6\ Laborbrief Nr.1



B e i s p i e l  1 - 3 . 2 :

Ulrr  in e*inem f4i l l r -c:ccrnrprt te*r el i r ie* i i i .ehs.*ns;€.qfrr("rr i t -ä.nrel iqe anstrst€t l . rgrni  müg-
sc*n die f : i r rär vc:r ' . l ieqs-rn6ot. '  l - ra 'Letr i  derart  Ll t r ic{ : ic1 iert- :  werderrr"  derß si ie rLrr .
Ansteiur:r"nnq cJer- l_el l rc l i tha I  ] ren t ie iei  ctrrret  s l i  ncJ ,  i iJas :  n cc]d i  s*rende? IJarten _.

w o r t  s t e t r t  : i n r  F e i s p : : i e l  h i e r  i r i  c J e r  ä i p e . i r : h e r ' : : e : l I e  ? F ü C i  € s  w i r d  m i t
Hi I  f  a:  cJer i  rrrJ i .  re, l , : te ln t : icJres$i.  Fr-Lrnq t ihe,!r  l t rür{ l  iLüf lX-Et--Bef ehl )  i  n den Ah-
l ;urnul at t : r-  q, ;el-rc:L t  "  wt: t  :urrräct-rst  rJ i  e t : there F{äl  f  * :r ;  nnf_erdrr_ict l t  {auf Nr-t l  I
gese* t : t )  u , r i rcJ  (A l ' l I -Fe l+s* f rL  )  .

D i e  t c r d e s  f i i r  r j i . e ' Z e : i c h e r r  ü " . " F  s t r a l i e r n  i n  d e n  l * 1  l e l L e n  d e r  T a b e l l e

$SGTF.  : t - t  deren  Adress ie rL t r - rq  das  Req ip ; te rp ; ra r r  l t . l rE  d ie rn t .  Der .  in  A  s te . -

hendsr Ner '{ :  0.  .  .  F gi  bt  äf i  r ,  nr i  tg uuei t  ds:r  rn trcr l  e.nde tacJe rrc:rn Tabet l  len-

anf ang entf  ernt st t*ht I  acirJ j .  er- t  ßiän dF-*n Al. , :1. , : r_tmr_rI  atr :r .* Inh; i I  t  rLrr .  Tahel -

I  en-Anf angsaclr-es:;et  (h j .  er-  i  r i  IJürE) , ,  dann rei  gt  Regi ster-paar Dt:E genaur

a u r f  d i e j e * n i g e  a p e i c h e r r e l l e + .  a r l r s  c J e r  d e r -  r L r n r  ä L l q € t r r h l i c h l j . c h e n  A l ; 1 , : l t r n l r - -

I  ator-Inhal t  passende i lncle qehr: l  t  wcir tJpr-r  mnl l  {  i  ndi  re[ , :  te Adressi  er-Llnqf

i . ihter DirHi L.DAX-.D*FEf er l iL )  "

[ÜDE t_ : ( I  F" :F t . :C

L X I  D o t - r g 1 P

LDAX B

At-l I riF'

rtDD E

l"lüV 8,, F.r

LDAX D

CItJT l'J

l i x

Adre*sse, f r-ir d;rs fia.tenwor-t

Tahe l  I  en- r ln f  angsadresse

f )a tenwgr t  in  der i  A l l l tu r  ho len

n b e r e *  4  F i  t s  1 ö s r h e n

{A)  L r r rd  (E)  a .dcJ iFr€?n

Ergebn i  s  t l r räc l : i  näch E

(DürE=a l l t l reL  l  e  Tabe l  I  e rnadr .  )

i lade ai l rs T'abe1 I  e hoL en

iiEifi-üode autsc;eben

Ssü- '{ ]nde f  ür ' r {- , r l

S 5 $ - ü a d e  f L t r '  " I ' l

w e i t e r  b i s ;

* *O-**O*  f  r l i r  ' ! rF r l

$ISGTAF 3F

{tdl

x l i

r i r

7 1
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1.4 Operat ionen nr i t  Registerpaaren

D i e  F U S H - F e l f e h l e  d i e * n e * r r  d , a = l r r  . j e w e i l s  s w e i  R e t l i s t e r - I n h a l t e  ( e i n

R e g i s t e r p a a r - )  i n s  R A l 4  : r r - r  i i h e r e c h r - e * i b e n  ( r u  " r - e t t e n " )  I  r n i t  d e n

pf lF -Befe l - i Ien  wer .den rJ : i r *  f leg is te r * I r rha l te  t+ ieder  e l t r i - i c l lqehcr l t "  Ee

h a r n d e r l t  s i c h  h : i . e r - b s : i  L r m  E j . n u r r : r t ' - F e . { e h l e .  b e i .  c J e n e r r  d i e  Z i e l *

b rw.  f .h - r rs l  l  adresse . f  r j r -  den Daten t ranspnr t  i  n i  S tack*Pn i  n te r  e i teh t .

=  =  =  = = : = ä  * = : E  #  =  E = : :  S  = : =  =  = = = = =  = = = = = = = = = = = = = = = = = = = =  = = = =

PLI=}H r- F'
push register Pair  to stack

:  =  = 5 =  =  =  =  =  = : ; 5 =  =  =  5 :  ä = : a = :  =  = : : : 5 : =  = : = =  =  =  = ;  = s =  = = = = = =  =  =  = = = =  = =

l ) g r r r l r r h a l t c J e s t i R e q j . s t e r . p a a r . s r - p i n d e n S t a c } l i R a f " | ) t r . a n s p a r t i e -
ren  {Dappc. l  uar t *üper - ; r t  : i  r - rn  i , .

r p
FLISH rp I

B
il5

i'i

L)5

t{
E5

FSW
F 5

Anm. :  rp  B  =  Et rC i  rp  [  =  D i tE i i  rp  F l  =  H i ' :L ;  F5ü{

blart)  f  at l t  den Al, :  l , : r : rnul ,at t : r  utnd cJas Regi.ster f -

5äfn fnen.

(  F ror  esgor -Sta t l t s -
(S ta t r . . tg -B i  ts i  ru - '

FCIF r- F pop reg is te r  Pa i r  f rom s tack

* ' - ' 5 : = ä = =  =  =  =  = = =  = =  =  =  =  = ä = = =  =  = =

Den Inh;rI  t  c je+r bei cJerr dr.rr-ch clen l i tact l*F'ni  rr ' l -er adres;s; i  e ' r terr  RAl" l - '

Ze1 le r i  in  das  F t tnq is te rpa" ' r r  rF '  t ranspc i r t ie re r r  tDc lppe lu la r t - -Opera-

t i n n )  "

r p
F t lF  rp;

B
u1

il.J

rJ J.

n

H 1

FEibJ

F 1

Arrnr" ;  r 'p  f i  =  Ff l tCl  r -F '  D = DEcEi i

t{ort ) f aßt dern Al:: l:Ltri l t-t l  ,atur'

s.ärnffren I bei Ft-lf '  FSN ttt i rrJ d;'rs;

cher t -en Da. tern qe*L aderr , ,

rF i {  = lJf fr t . - ;  
.Fxtr l  (Frmressor-! i tatuts-

lrnd 11;rr:; Re*q i stetr F ( 5'tat r-rs-Bi ts; ) : ut*

Req i s'ter- ttr m j. t clen i m 5ta.c l': getspei -

XGHE} exchange H&L with D&E

= ; : = = = = = = : = = = = = = : - = = = = = i i = = : = = = = = = : - = = : : : 5 : l = = : : ; = = = = = = = = = = = = = = = : = = = = = = = = = = =

Dj.  er  I r r f ra l  te  de*r-  Rerqi  s{ :er-p; ' i tar - l ;  F l t r l -  ur rd l l rü tE rn i 'h t* i  nander-  ver taut-

schen {Dappel  war"L. - 'L !pre: rat i  t l r i  i  "

XUI{ü: Htt

l l r nm. r  D iese r  [ r e ' r e *h t  i . : : t  a l t c ] r  l r n te r -  : | .  , , 5 ; r l t f qe ' f ü t i r t "

I t i .  e  ZLtstErrdsbi .  t r ;  u l ; r rcJs*n nLl r  d l t r -c f t

si e neihinen datreri cl i t: lrJeir-tr.t äl"t o

f  ehL: ;  FUSH Fi i ! {  ha.{ : { :er i  { } ' .E ' i : { :e :n de*s

cJ*n  l l re fe : l ' r1  FüF FSt ' l  bs 'e i r r f lu t i J t i

cl i e g:i. e br:i. At-ts{ r'ihrutrrg desi Ft*-

F:'r cr eri.$clr *5t ;rt uc s --Nc,r'l-- es ) "

1 4
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E e i s p i e l  l - 4 .  l :

FJr:j. rn 5pr-lrng i rr erj. rr Urrtt lrpr-crctra.r,frr l;önrrtl lrr

dert werderi n d i r: ;rns;ctr 1 :i r,f-:ts:rrrJ :i r i cis:r '

c l : i s s .  ; r - r  ve rh i . r r de r - r r "  ühe : r$ch r - s i h t  r r ä r r  vc l r -

sämt l  i  c f rs :  l1+: :g i .  r . t t * r - i  nh; i l  { : r+ t  Faarr ,ve: i  s i : )

f tu l ' t  s i j .€ :  r i ; rch rJer-  f tüc l l l : : { . l l '1r  ins l " la . r - rpL; : r -c 'qr-a.nr , -n vcrn dc:r t  wieder  r t . r r t rc} l

iFt - !F- 'Fe++: l - r l  i  "

D *  d i . e ; i l t l e * t ; i t  i r r  c J e r r i  S i : * . c 1 , :  e r i r i q l e * s r h r - i e : h c : r i e . [ r r f a r - n r a . t i c , n . r l s  e r s t n  n r i e -

dsrr  ar- . ts igel  {*ser- r  u i  rd.  n i i isserr  d i  er  [ i { : l r - r 'espcrr ic l i  erenden I3USH- ur id Ft ]F-Be'*

' r t l h l e  
B f :näL . tF . c .  ; " i ng * r r rd r i e l L : ; e * i r i  p . r i e l  j . ne j . r i a .ncJ r : r -  v t r r - s : chac f r t e l t s r  l : . 1ä , r r fße rn

i n  d e r  A l r g t * h r a  t v r ; 1 "  l * e * i s p . i r * 1  1 , ,  1 " ; )  "

SAVF:

dar - t  Re*q i  s te r : i  nha l  t -e  verär r - .

al  t - ' .en Fmrrr berröt: i  c1t wnr-deri  "  l jnr

i le irr  äpr- l rnc1 j .  ns Unte*rpr-oclr 'ärnrn

i rr dsri 5l: ac l,: i FrU{3lJ'-Bef eh I ) urnd

i  Et r tu )  i  n  den Stac l r

i i l * rE)  i . r r  dg,n Sta.c l r

i l - lE i l - )  i . n  den  S tac l r

i f i  i  Lrr-rcJ F LAHs i n den Stac lr

L.ln't-: e:rp r c'qr €rfnJrr ;tuf r lrf en

i .ht  Lrr rcJ FLAEg u r - r r i ic l lhoLen

i l- l ir[- ) : l tr i- ic kht:l en

( DtrE ) :r nr f-ic i ' :hal pn

( Etffqt" ) ;r utr üc l ' :hol en

iF i )  u rnd  FLAt is  in  den Stac l r

(F ] )  n ; rch  H nnd F I -Aus  nach L

PUSH F

PUSH D

PUSH H

PUgiH PSbI

iJFIL-L ::iUBRUT

POP PS}I

POP H

FEP D

POP B

B e i s p i e l  l - 4 . ? :

l' lan l:: ann rJnrclr i ';crmbi. ria.{: i. ciri ver-scfri. srderrer- Fl--t51-1- r-.rnd FüF-Fe*f e*}r1e den In-

ha l t  1 . r$ r i  t ; :eq is te r -g : , ; r * . r -en  v+ : r t ; ruscher i i  $c l  t : i : i s 'L , ie r t -  be isp ie l l swe ise  l , :e in

Etef efr l  . ,  l rni  aurf  de'n Inh;r .L { :  de*s FL.Aü*R*qi: : . { :e*r-s:  mi.  t  den Zustands;bi  t : :  rLr-

: u t g r e i f e n .  A l t f  d e m  L l m u - ' r e c ]  r - i b + : : r ' d i e ' f m . l g * : n d e  E i e q u e n =  i s t  d i e s  d e n n o c h

m ö g L i c h  { v r J I "  F e * i . * p i . e l  1 "  L , : J )  ;

FUSH PSI{

POP H

EI@-Laborbrief Nr.1
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1.5 Operat ionen mit  dem Registerpaar H&L

Fl i  t  den bei derr hi  err  ar-r f  ctref  i i f ' r r - ten He:f  etr l  en l :ann rnän den Inhal t
des  Reg i  s te rpaars  Ht rL  i  n  :we i  au f  e i  nander {o l  gende RAt ' l *Ze l  l  en
t r - a n s p o r - t i e r t  b z w .  v o n  d a r t  h c : l e n i  d i e  u r r t e r e  d e r -  b e i d e n  R A l " l -
Adressen s teh t  e r>rp l  i  r : i  t  i  rn  rwe i  te 'n  nnd rJ r i  t ten  By te  d i  eser  Dre i  -

ulor t -Etef eh I e.

l-Ht_E) >{ x }/}/ load H&L direct

De ln  In f r ; r1 t  ds?r "  Spe i .che , rss r l .Le :  l r l i yy  nach L  urnd  den Inha l t  der  Spe i
c h e r r e l  1 e  x i ( y y + 1  n a c t r  H  t r a n s p c t r t : i e r e n  t D o p p e ' l r . r o r t - O p e r a t i o n )  .

L H L D  l i x y y l äA yv x : :

siHl_Et >< }{ y:rt store H&L direct

D e n  I n h a l t  v c l n  L  i r r  d i e  S p e , i c h e r - z e l L e s  > r x v v  l t n d  d e n  I n h a l t  v o n  H
i n  d i e  S p e i c h e " f - t e l  l e  x x y y + 1  t r a n s i p a r t i e r e n  ( D o p p e l w a r t - O p e r a -

t i . o n ) .

S I { L D  x x y y ;  I ä  y y  r } i

l :
I

ll l : .e i  ner  d i  eser  Be{eh l  e  t re ,e i i  n f  1nß{ :  e i  ns  der  Zurs tandgh i  ts  i  rn  FLAE-
Re3q j .  ste*r,
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B e i s p i e l  1 . 5 .  l :

Zah l  re i  che  Üpera t i  onen mi  t  i  nd i  rek te r r  Adress i  €?r l rng  I  au f  en  äber  das  Re-
g i s t e r p a a r  H & L  a b .  U m  r J i e s e s  R e - q i s t e r p a a r  r r i c h t  s t ä n d i g : r - r  h , I o c k i e -

renr  kann män se i  nen InhaL t  ( r l i  re* l l t  adrerss i  e , r t  )  i  m RAt t  ab1 egen,  b r t+ .
von dor t  euräc l ' :ho len .

Im Ee isp ie l  h ie r  s te l r t  in  d t *n  g3pe icher re l  len  3FEö r - rnd  ?FEl l  e i .me 16-
B i t - A d r e s s e i  s i e  w i r d  d e s h a l t i  r r i c h t  a J . s  A b s o l u t a d r e s s e  a m g e q e b e n ,

we i I '  s ie  v6r ' l  ande i re r r  F ragrammte iLen mad i f i : ia r r t  werden [ ia .mn.  D ierse
A d r e s s e  w i r d  i n s  R e g i s t e r p a a r -  H , ! r L  g e h a l t  { L H L D - F e f e h l ) .  w r }  s i e  b e i . r n

anech l  i  eßenden i  r r rJ i  re l l ten  Daten t ranspor t  { t lOV-Eef  eh l  )  a l  s  ä ie ladresse

d i  e n t .

Nenn i  n den Spei.  cherreL L e,n ?FEO. I  hei  spi  er l  s i ,wei se de*r Inhalt  ZZB4
s ' teh t ,  dann her+ i rk t  d ie  f t : lqende S ieq l renr  e inen Daten t ranspar t  des  Ak-
kumul  a to r - InhaL ts  i  n  d i  e  Spe i  cher re . l  l  e r  ä7F4t

STüRE LHLD zFEO

l " fUV mth

5HLD zFEO

H) {

( : F E ö . 1 )  n a c h  H & L  h o l e n ;

(H&L) = 3?F4

tA)  nach 37F4

tH.cr) rurücl t  nach ?FE0! I

17
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n t r c h  1 . 5 :  D r e r i  E i n w o r - t - B e f e r h J . e  e r r n i J g l i c h e n  € t ; r  d e r n  I n h a l t  d e E

Regi sterpaares l1 ' l r |*  rn: i  t  dem Inhal t  ei  nes arrderen Regi ste'r 'paars

b e * . r "  m i t  d e n r  I n h a L t  r w e i e r r  R A l 4 - Z e L l e n  : : L l  v e r t a u s c h e n  b r w ,
,d ,s - th i  n  ru  t r -anspor t i  e re r i  "

'<cHEi exchange H&L with D&E

I l ie  I r rha l  te  der  Rerg i  s te r -paar -e :

scf ien (  Dopperl  wort  *Operat i  nrr  )  .

Hür l -  u t r rd  DErE rn i te inander  ver tau-

XTHü: EE

A n r n - :  D i € s e r -  F e f e h l  i s t  a n c h  u t n t e r  1 . 4  a t . r f q e f r i h r t .

XTHI_ exchange H&L with stack top

D e n  I n h a l t  d e s .  R e q i s t e r p a a r - : ;  H E I L  n r i t -  d e n r  I n h a l t  d e r j e n i g e n  b e i -

den RAf" l -Ze l  le r i  r /e r taLrschen.  d ie  dnrch  den Stack-Fo in te r  adres-
g i e r t  w e r d e n  i D c : p p e l w o r t - ü p e r - a t i a n )  .

X T H L : E3

=iPHl_ mtrv€l H&L to SP

Den Inha l  t  de : i  Reg i  s te , rpaars  H i rL  i  n  dsrn  Stach-Fe i  n te r  t ransper -

t i  e ren  tDoppe l  u rar t_Opera t i  c tn )  .

SFFIL r F 9

F:.ei  ner r j i  eser Bef ehl e heei r i {  I  r-r f i t  e i  ns der Zutstandsbi ts i  rn FLAG-'

Reg i  sterr  .
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B e i s p i e l  1 . 5 . 2 :

Be im RETURNI-EIe fe l ' I1  w i rd  d ie  Fragr -ar r rnaurs führur r rg  ber i  der jen igen Adresse

f o r t g e s e t : t "  d i e  i m  S t a c k  a h g e l e g t  i s t .  l r n d  a n f  d i e  d e r  S t a c k - F o i n t e r

z L r r n  Z e i t p u r n k t  d e r -  F e t e h l s a r . r s f ü h r u n g  r e i g t .  U m  b e i  e i n e r  a n d e r e n  A d r e s -

sE f  o r t ru r f  ahren '  te twa resn l t ie r r+nd a l rs  e* iner  vc l ränqegangenen CIpera t i -

cn  )  
"  

l :ann  rnän d i  a rse  Z i  e r l ; rd resse be i  sp i  e r l  snre i  ser  i  ns  Reg i  s te rpaar  HEIL

t r a n s p a r t i e * r e n  ( 1 . - X I - E e f  e h l  )  n n d  m i t  d e r n  X T H L - F e f  e * h 1  a n  d j . e * j e n i g e  S t e l -

1 e  i m  S t a c k  r l i h e r t r a g e n .  ä n  d e r  ; L r v o r  d i e  L l r s p r t l i n g l i c h e  R { r c k s p r u n g -

adresse ges tanden ha t .  Be i  Er re ichern  des  RETURN-Befeh le i  e r f  o lg t  rJann

d i e  V e r r w e i g u n g  z n  d e r  n e l t  e i i n g e _ q e b e n e n  A d r e s s e  ( h i e r  ? 4 6 1 )  "

FRANT]H

B e i s p i e l  1 . 5 . 3 :

h legen der  sehr  e f  f  e l r t i ven  Zugr i f  f  smt i r ;1 ich l , :e i ten  rL r  de*n  im St ; rck  gc?-

spe icher ten  Daten  (FU5H*  l rnd  F IJF-Fefeh le i  l : räFr r i  rnü in  außer  dem Sys tem-

l i tack  ahne we j . te res  a l rch  e , ine*n  wer i te ren  Sta .c l r *Fere ich  der f in ie rs rnn  e t -

w ä  L t r n  s ä r n t l i c h e  R e g i s t e r  r n i t  d o r t  a h , q e l e g t e n  D a t e n s ä t s e n  r t . r  l a d e n .  A n -

g e n c l t n t n e n o  i r n  R e g i . s t e + r p a a r  D  , r E  s t e * h t  e i n e  V a r i . a b l e r  ( 1 , : l e i n e * r  a l s  I F F F ) .

d i e  m i t  A c h t  z u  m r r l t i p l . i r i e r e n  i s t "  L r r r  a l r {  e j . n e  T a b e l l e  i m  R A I 4  r r - r  z e i -

gen i  danrr l  assen s j .  ct i  mi t  de*r f  c: l .  gerrderr hnrzen Serqnenx al  l  er Reqi gter

m i t  d e n  i n  d e r  T a b e l l * t  e n t t r ; r l t e n e n  L t a t e n  l a d e n l

LüAD

LX I  t . { r  rA61

XTHL

Hl i

)i )i

li )a

x l i

li )i

RET

XCHE

DAD H

DAD I-I

DAD H

SPHL

FCIF E

Ft]F D

FNF H

FfiF FShJ

x l i

net. .rc]  Zier ladresse nach HürL

t H E I L )  m i  t  ( S t a c k  )  t a u s c h e n

wei  te re  Verarbe i  tu tng

Ver r l+e iqu tng  nach ?A61

iDEIE)  mi  t  (H t t )  tauschen

( H 8 { l - . }  v e r d o p p e l n  ( * ? }

t H E I L i  v e r d a p p e l n  ( * 4 )

( H ' 9 r L )  v e r d o p p e l n  ( * € )

( H i c L )  i n  d e n  S t a c k - F o i n t e r

RAl"l-Daten nach FE+tr

RAI{ ' -Daten nach DEIE

RAf' l -Datern nach HEIL

RAl" l*Daten nach A und F
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1.6 Daten-Ein- und -Ausgabe

Di  e  he i  den Ee{eh Ie  IN  r - rnc j  0LJT r ; i  nd  d i  e ,  e i  n r  i  gen .  be i  deren  Auts -
f ü h r u n g  d i e  C F U - L e i t u n q  I C l r P l  a u r t  H I 6 H  g e h t ;  s i e  s i g n a l i s i e r t  d , a -
mi t  c ler Adreßdecadi err-utng 

" 
cJaß . :r . r f  c lrrn i ldr-eßbursi  kei  ne Spei cher-o

sondern  e ine  For tac l ress t *  ausqegebe 'n  w i r .c l  .  D ie  For tadresse is t
acht Fi  t  brer i  t  utnd ergchei nt  dr-rp1 j . ; :  i  ert  alr f  dern 1cl-Fi  t -Adret lbr- ts.

- : i : = = E = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =

I h t  r < > < input from port

- - - ;  r  = = =  = = = = = =  =  = = = E = : ;  = =  = ä ä = = = =  *  =  = = = = E =  = = = = = = = =  = = = = = = =  = = =

Die  arn  E/A-F.anaL : l : :  a rn l  ie*qende In f  a r - rna t i t rn  in  den A l lkur rnur la to r
t r a n s p o r t i  e r e r r .

I N  r : > l :  D E  x x

A n m . :  x x  i s t
f ü h r u n g  g e h t

d i e  A d r e s s e  d e g

di .  e  UFU-L.e i  t r - rng

E/A ' - l ' l ana ls l  während der  Fe f  eh lsäL ls -
I 0 r l " l  a u f  H I F H ,

============== = ===== ====== ====== = ===== ======= = = =================

OLJT '< >< output to port

OUT >l r: I DT : l x

Anrn, : Fi l i  i  st

f ü h r u n g  g e h t

d i e  A d r e s s e  d e s
di e CFU-Le' i  turrrg

E/A-F lana l  s l  während der
I t i . /M ar-r f  HIr lH.

Bef ehl säL{s-

l ' ; ' e i n e r  d i e s e r  B e f e h . l , e  b e e i n f 1 r - r ß t  e i n s  d e r  Z u s t a n d s b i t s  i m  F L A 6 -
R:rg i st er .
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Bei  sp i .e l  1 .6 .  l :

Fer i  phere  Ste l  l  e rn  i r  "  F ,  Tas ta t -u r r  oder  Anee5.  ge)  l  as ;sen s i  ch  i  n  e i  nern

I " l i  k rocomputer  ehne we i  te res  genäus{ f  ansprechen (adresg i  e ren  )  w i  e  Spe i  -

cherze l l s rn  ( l " femory  l ' l apperd  I /ü )  
"  

e insch l ie l lL ich  der  damj . t  verbu tndenern

V o r t e i l e  r ^ r i e  z , F .  d i e  i n r j i r e t l t e  A c l r e r s s i e r u r r r g ,  D e r  N a c h t e i t  d i e s e s  V e r -

f  ahrens  bes teh t  dar in ,  d*ß  c i ; rdu t rc t r  Te i  1e  de*s  ver f  i - ' tgbaren Adr -erßra l tms

f  rh r  d ie  Fer - ipher i .e  ver la renge l ren"  Dar rum g ib t  es  den IN-  u tnd  den OUT*

B e f  e h l .  c j i e  b e * i . d e  e i n s r  A  B i t  h r - e r i t e  A d r e s $ € *  e n t h a L t e n  u n d  d a m i t  ( z r - t -

sä t r I i ch  rum 64- - l ' : . -Adreßrautm)  r , re i te r t *  : l5o  f ie le  ansprechen können ( I /O

l" lapped I . /Ü) ,

Ete*i  der- f  al  ge*r ic len Seqr-rern; werden i  n er i  nerr Endl c:sschl ei  f  e cl i  e Daten

vam E ingabe l : :änä1 I 'ECr r  e i r rq* lEFen und am Ausgabekana l  r r { t0 r r  w ieder  aL ts -

gergeben;

INf 'UT F i a . n a l  E C  n c h  A  e i n l e s e n

tA) l iber l " ; .anal öt- t  aursgeben

:nr i-rch: rLrm Anf ang

IN EC

ouT oo
Jf'IF INI]IJT'
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ntech 1 .6 :  D i  a*  Fe f  eh l .  e  F I IP I  r - tn rJ  S IM habe*n  e i  ne  Doppe l  f  r - rn l : t i  on  i  s i  e
d ienen e i r le rse i 'h | : ;  rL r {n  Da ' tenver l : :ehr  rw iEchen dem AJ ' :  } , :u rmur la to r  nnd
d e r i  s : e * r i  e l 1 e n  C F U - A n s c h L  i i s s e n  5 I ü  b : u r "  5 ü D  r - r n d  a n d e r e r s e i  t s  1 e -
s € n  b r w , ,  l a r J e n  s i e  d a s  I r r t e r r u p t - ' l ' l a s h e n - - R e q i s t e r .  I r r  d i e s e r n  R e -
g i  s te r -  w i  rcJ  f  e : : : tq t r l  eq t  r  u . re r l  cher -  der r  d re i  UFU* 'UnterbrerchutngE-E i  n -
q ä n g e  R S T 5 . 5 , ,  F i 5 ' T ' 6 . 5  L , r : w .  R S T T . f j  a t l t i v i e r t  { " m a s k i e r t " )  w i r d
( v 9 1 "  A b s c h n j . t t  3 . 4 ) "

Fl  I1- l read interrupt nask

i :: = := = ; ; = = :: =: := = :i 5 = ::: = = :: = = = = :: := = = = = := === = = = =

De*n  f l e *q t l l  de rs  se r - j . e11e ln  UFU* 'E i r rg ; rnc -1s  5 ID  i r r s ;  l ' lSB  de i s i  Ak l : u r rn l r l a *
{ : . s r s  t r a n s p t : r t i e r e ' n  u r r r d  d i e ' c J r - e i : i 1  r . r  d e n  U n t e r b r e c h l r n q s e i n g ä n g e n
RSTS"  5 ,  RST6"  5  snw  j .  u i  R53T ' , t , 5  qehö r -e lnde r r  l " l a . ske r r -F i  t s  j . n  d ie  d re i
Ltrr t: er (*ri J:l l:: [': LrmLr I a1:. ur' -'B i t |ä t r- arr str r:r-'t i elr" err,,

R I I"I; jl{)

Anm" ;  D i  eser  Be{eh l  i . ,E t  anc l ' i  un ter '  3 "  4  an f  qe f  r l i t - r r t  .

=i  I1- l set interrupt mask

Deri t4$F-Feqi?1 rJes Fl[::]::L.trnLrl aL.firs : iL.rfrr s€?r-j. el I en üFl-l-Ar-rsqang SIOD
t ranspc r r t i e ra ' nS  da : r l t  n r r - t i i  c l ; t , :  F i+ ; .  i :  i : i t qe ' i t höchs tes )  ; t u t f  H IGH
sei  n "  f t . t - t [ i ._q1- f_Je1mi.  i l i  e  l " lc iq ] .  j .  c t - r l ;e ,  j .  t  

"  
d i  e . - '  cJre i  UnterrLrrectru.nqsei  nqänge

RST5 .  5 .  R5T6 .5  R I iT7 "  5  f  r e i  r nge l r r : n  ( : i r - r  " n r ; r s l i i  e r r : r r "  )  o  i  ndem das
l : : ü r r€sFd lnd i . e t re r r t Je  F i t  Ö . " , I  a .u r ' i  L .ü l l , r l  üese t r { :  p r i r - d i  r L r  cJ ie lge rn  Se t r -
vc l rqa . r ' l c t  r r u t l j  c j ; r : : ;  B i t  I  * . r - r i :  H IüF l  se i r i  { r . ' q1 . ,  Abschn i t t  f , " 4 ) .

sI l , l r f,r)

Anin"  ;  Dieser  Fte. tehl  i  s t  a l rch l rnte i r '  .5 .  j+  anf  f le i i : i - i l - i r - t : "

l i e i r r e r  d i e s ; e r  B e f e h l e . r  b e e i n i : l u i i t  e i r r s  d e r -  Z l t g t a n d s b i t . E
Fierq i  s ; ter- ,

i m  F L A ü -
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B e i s p i e l  1 . 6 . 2 r

Um den Fegel ärn ser i  el l  l  en CFL-l '*Ei  ngäng SiID per- Frngrarnm abluf ra,gen t

kann man ihn  be isp ie lswe ise  ins  f ' l i iB  des  At , : l ' : t - t f t t - t la t r : rs  und vc ln  dar t  ins

Carry-Bi.  t  t rane;part i  ere'n r  Lrm rJann ei  rren bedi ngt-ern Sprl tng anaut{ i tgen

( v 9 1 .  B e i s p i e l e  ? . 6 "  I  r  3 .  1 .  I  u n d  3 .  1 . 3 )  :

B e i s p i e l  1 . 6 . 3 r

Der  Feqe l  deg höchs twer - t iger r  A l , : k l r i r ru l .a ta r - *B i ts  e rsche in t  na .ch  denr  S IH-

Bef  eh l  ä rn  ser ie l  len  Cf rU-Ar - rsgar rg  Sün iwenn g le ich :e i t ig  das  Ak l tu rnu la -

t a r - F i t -  6  a . u t f  H I G H  i . s t ) ,  U r r  b e i s p i e L s w e r i s e  d e n  v o n  S I D  e i n g e l e r s e n e n

F e g e r l  + . i n v e r t i e r t . r  w i * d e r  a n  5 ü D  a u s = u r - ; e h e n ,  b e d i e n t  r n ä n  s i c h  f a l g e n -

d e r  S e q u e n r  ( v g l .  F e i s p i e l e  t " 4 . 1  u n c J  f , ' 1 . 3 ) ;

S I I ] I h I

SR I T{NT

RIT.I

NüF,

RLU

JT { :TEJ.6T

l(:. i

RIl.l

.; llt"lA.r

ANI t 'J

üF;I  40

SI}I

ilf,lP SF:I l.lUl'

5 ID*FegeL nach A ( t4SB)

w e i t e r  b e i r n  n ä c h e t e n  F e f e h l

{ A ) .  t 4 S F  i n s  t - F i t  s c h i e r b e n

5 I D = 1 r  w e i t e r  b e i  C T E 1 6 ?

s ü n s t  h i e r  w e i . t e r

$ID-t lergel:  na.ch A ( l" lSF)

i A )  b e i  E e d a r f  i n ' v e r t i e r e n

B i t s i  t t " " . &  1 ö s s h , e n

Ei t  &  se t : ren ,

tA) ! F'ISB ar,n 5$.D ausgerben

sltr-iic[,: trurrt A,n.F&riiE
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2 Ari thmeti  sch./Logi sche Befehle
2 . 1  Z ä h l b e f e h l e

' f ' l i  t  c l i  egen Berf  ehL ern i  st  et ;  , rröqL j .  c i-r ,  dern Inl ia l  t  ei  ne::  Ftergi  sters
oder  e i  ner  Spe i  c f ie rseJ .  1e  nm E i  nE i :n  e r f röhen b ; : r+ .  :u  e rn i  edr i  gen "

I hIFT l- increment register

Den Inh ; r l  t  ders  f teq i .  s t : t : r$  r -  um E i  ns  e r - t röhc ,n ,

I N E
l-.t

f,ü

ft

rl4.
il
r)c

p
L*1

E
1 C

t{
:;4

L
;:t

r-

I hIFI tTt incrernent memory

Den Inhal  t  s l  j .  n t* r -  5pei .  c l ie l rssrL l .  e  Lrr r  E j .  r r : ;  erh i : i l ie l r r  I  d i  sr  f lcJres i : le  der
Spe i c f - r s r r€1  1s?  s te+h t  i r r  F ieq : i t : t r : i r - ; : aa r  H t . : L - "

Ilt lR m: J,rl '

EIEFI F decrement register

D e n  I n h a l t  d e r =  H e g i r : ; t e i r - s  r  n m  E : i n s  e r r i i e d r i q e n .

r
DCR r - ;

H

3I) {)5
c
{Jö

il
{ e :

E
1i i

H L
TD

E}EFI frl decrement mernclry

Den Inha. t r  { :  t * i .ne+r '  5pe* i .che" r :e l .  1e  u tm E i . r r : ;  e* r - r : iedr  j .g€?n i  d ie  Adre$r ;e
derr- lipeich'er-rel L er s,{:el-i 'L j. i ir Recti t;terr-traa.r' HtrL"

Düft mr -35

F|-rl{3*[ieein*lugsri.rrqt I Ei

üarry)  I  da.s l la- r r - 'y* .8 j .  t

( 5 : i g n i ,  I  i l r i : r , - c i  
"

wi .  rd t i i .  e . r -vmn n ic  ht -

F  (Fa r : i ' L . y )  r - . t nd

heei .  n f  L r . rßt  "

At- i A u x
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E e i s p i e l  2 .  l .  l r

E i n  i n  d e r  S p e i c h e r z e L l e  ? F ? F  s t e h e n d e r  l 4 e r t  s o l 1  E o  w e i t ,  v e r g r ö ß e r t

werden,  daß er -  q l  e i  ch  grmß i  s t  w i  e  der  Akkurmr- r l  a to r - Inha l  t ;  dabe i  i  s t

d i e  R a n d b e d i . n g u n g  e i n e u h a l t e n o  r J a ß  d a s  E r h ö h e n  n a c h  r n a x i r n a l  a e h n

S c h r i t t e n  a b s u t b r e c h e n  i s t n  r - r m  b e i s p i e l s w e i s e  i n  e i n e m  R e g e l k r e i s  ü b e r -

gchwi ngclr  ELr verrnei dern.

TNUNT

LOF?l  1

cTE3l  I

L X I  H r ? B F 9

l'lvI c! {]A

Ul'lF rn

J Z  t T E S t  L

IHR m

DtrR C

JNZ LüFT1 1

X X

Adresse nach H&L

S c h r i t t r ä h l e r  a u f  d e z i m a l  1 ö

( A )  m i t  ( l E F 9 )  v e r g l e i c h e n

c-yl  ei  ch r  q+ei ter bei  CTE?I I

sons t  tSFFP)  erhöhen

S c h r i  t t r ä h 1  e r -  e r n i  e d r i  g e n

n i c h t  N u l l r w e i t e r  b e i  L 0 F ? 1 1

sc:nst hi  e*r wei terr
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nt rch  2 .  l r  H i t  d iesern  be* iden Fefeh len  lä t l t  s ich  der  Inha l t  von  Re-
g i s t e r p a ä r e n  a l s  1 ö * B i t - Z ä h l e ' r  u t m  E i n s  e r h ö h e n  b r w .  e r n i e d r i g e n ,

I  hl)(  Ftr increment register pair

Den In t ra r l t  de*s  Req is te r -paa. r : ;  r -p  u rm E i .n : ;  e r -h i ihen  (Doppe lwor t -Ope-

r a t i e n l .

rp
INX  rp r

B
r:)f,

D
1 3

H

ä3
SF
s3

Anrn . :  [F  B  =  B&Ci  rp  $  =  I ]&E i  rp  H =  HE:L ;  5F =  Stack-Fo in te r

DGX r-t= decrement register pair

===================:=============================================

Den Inha l t  des  Req i . * te r -pa ; r r -s  r -F  u t rn  E ing  ern iedr igen (Doppe lwor t -

O p e r a t i o n ) .

rp
DCX rp !

B
uEr

tl
L F

H
TB

5F
3F

Anm,r  r t r  F  =  BüCi  rp  D =  ü&rE i  rF  l {  =  HürL i  SP =  Stac} r -Fo in te r

E: i  w i  rd  l :e i  ns
w o h l  e g  s i c h  b e i
h a n d e l t  !

der  Zus tandsb i .  t s
d i esen Bef eh I err

j .  m FLA6-Regi gte*r beei nf  I  ußt r  ob-
u m  e i n F  ä r i t h m e t i s c h e  ü p e r a t i o n
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B e i s p i e l  2 . 1 . 2 =

Be i  e iner  Daten i iber t ragr - rng  (Ar - rsqabe,  r l ihe* r '  Far - t  { rö )  s tehern  im Reg is te r -

Faar  H 'q rL  d ie  Anf  angs ' -  l tnd  j .m f teg is te rpaar  Dt rE  d ie  Endadresse des  ru

übe,rtraqenden Speri .  cher-ber-e* j .  chs:" Na.ch . jsrds*r-  Aurs.gabe st i  nes Datenbytes

wi rd  der  In t ra l t  v r ,n  Hf ' r i -  L l rn  [ : ins  hoc t rqe ;ä l ' r1 t  und im Unterpr t rg rän i rn

Ct- l l ' fFAR rni t  depnr Ir i f ia l t  vc-1n DütE velr-ql iche:n" Lrf t  da.s übertragungsencJe rLr

erkennen; hei rn Rüc. l : :sFrunß ar"rs i lü l" lFAF: i .  . ; t  r jas, Zer-n-Ei t  HIGH. wenn rJi  e

Inha l  te .  der  Req i . : : te i rpaar -e  OEIE t -u - rd  Hf f rL  r .11e i  ch  : ; i  nd  (vg l  
"  Fe i  sp i .  e l  e

I . 5 " 3  u n d  : i " : t . 1 )

sERIEI . .

t _üF ;1 r

l -X I  H, ISr.)ö

L X I  i J " : A F F

t4CrV An m

ütJ'T' u{J

INX H

CAL.t,. EüI"IFAR

JNZ LnFrr, :

Anf a.rrgsa.EJresse nach HirL

Fridadresse nach DEzE

t*rstes Da.ternu,rsrt  nach A

iAi r l iber F:.anal 00 ar-rsgeben

f td re*sse  erhöhen

E r r d a d r e s s e  e r r e i c h t ?

ne. in :  we* i  te r  ber i  LOFI I I

Eüt - rs t  h ie r  we i te rli l!
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H
'fi

?.2 Addit ionsbefehle

Z r + e i  F e f t r h l e  g i n d  d a z u  v o r g e s e h e n "  ; r u r n  A k k u t m l t l a t o r - I n h a l t  e i n e

lc :ans tan te  ELr  add ie ren" .  d ies  l lann  sowoh l  ahne a ls  au tch  mi t  E inbe-

z  i  ehung des  te r r ry -B i  ts  e r - f  c : I  gen,

Atf I l{ r< add immediate

= = = = = = = = = = = = = = = a = = = = = = = E = = 5 = = = = = E = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =

Ium Ak l l r - rmu l  a ta r - ' In t ra l . t  das-  Da{ :enwc: r t  x } i  adrJ iEren .

ADI l i l i  !  t6  x : l

A E I , <x add imrnediate with carry

= = = = = = = = = = = = = = = = = = = = = = g = = = = = = = = = = = = E = = : : * g = i = = = = = = = = = = = = = = = = = = = = = =

Zum Akk l rml rLa tor - Inha l t  das i  Date ,nu , ro r { :  } i } i  sowie  das  C-F i t  add ie -

rE ln .

At i I  l i l t : tE x.x

E i  ( 5 i g n ) "  Z  { Z e r o ) , t P a r i  t y )  , C  { t a r r y )F

t
f
I

I

I
fi

fi

ffi

ff

$

$28

FLAG-Beei nf  I
n n d  A C  ( A u t x .

LrsELlng !

C a r r y )  "
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Bei  sp ie l  2 .2 .  l=

E i  n  ruvor  e r rechneter -  l r le r t  *  der -  i  n  der  Spe i  cheree l  1e  2?37 s teh t ,  i  s t

u r n  d e n  k o n s t a n t e n  F e t r a g  v o n  t d e s i m a l )  1 8  = u t  e r h ö h e n o  b e v o r  e F  w e i t e r -

v e r a r b e i t e t  u . r i r d .  T r i t t  b e i  d e r  A d d i t i o n  . i e d a c h  e i n  ü b e r l a u f  a u f  .  s o

i s t  d e r  t ' l a x i r n a l w e r t  ' r F F "  w e i t e r r u g e b e n  ( v 9 1 .  E e i s p i e l  ? . ? . 3 ) .

ADIERT ( 3 9 3 7 )  n a c h  A

(  A  )  u rn  dee i  ma l  18  erh  öhen

k e i n  ü b e r l a u f :  r u  t r T E 3 ? l

l , la r r t imaJ.wer t  FF nach A

nelren lrfert nach 2q37CTEä?1

LDA 3937

ADI 12

JNT TTEä31

NVr  A !FF

sTA 2?37

X H
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noch 2 .2= Zum Ak l , : t - t rnu la tc : r - Inha l t

a d d i e r t o  w a h l w e i s e  m h n e  o d e r  m i t

w i .  rd  c je r  Inha l  t

E i n b e s i e h u n g  d e s

ei nes R*gr s.ters
üarry . .E i  ts .

AT}TD add register

Zum Al * l , : r - rmu l  a to r - Inha l  t  den Inha l  t  ders  Reg i  s te r rg  r  add i  e ren ,

r

r-
ADD r :

A

a7
E
g(J

t
B1

D

Hä

E
B3

H

84
L

85

AE)C F add register with carry

Zutm Ak l l r - r rnu l  a to r - InhaL t  den Inha l  t  r les  Req i  s te rg  r  s3 t ]w i  e  das  t -

F i t  a d d i e r e n

FLAG-Feei nf  l  Lrsst.rng: 5

u n d  A C  { A u x .  C a r r y )  "

( 5 i g n )  
"

7  lZe r * ) "  F  tFa r i t y i ' .  t  ( t r a r r y )

\

LHEDtErAr
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F e i s p i e l  2 - 2 . 2 =

E s  s o l l e n  d i e  I n h a l t e  d e r -  R e g i s t e * r p a a r e

( E r g e b n i s  i n  D & E ) ;  d a s  R e g i s t e r p a a r  H & L

l"lüV An E

ADD C

Nnv  EnA

t'lüv Ao D

ADC B

H ü V  D N A

): li

und DEzE addi ert  werden

d a b e i  n i c h t  f r e i .

F&rt

i e t

D i e  A d d i t i o n  e r - f a l g t  i n : w e i  T e r i l e n .  b e g i n n e n d  m i t  d e n  l r n t e r e n  H ä l f -

t e n  d e r  E i n r n m a n d e n  ( I n h a l t e  d e r  R e q i s t e r  C  u r n d  E i  A D D - B e f e h l ) .  D a  h i e r -

b e i  . e i n  ü b e r t r a g  a u f t r e t e n  l s a n n  t ü a r r y - F i t  H I 6 H )  5  m u ß  d i e  A d d i t i a n

der  oberen Hä l f ten  der  Sumrnanden den Zus tand des  t -B i ts  mi t  e inbes ie -

hen (ADC-Fe{eh l ) .  Nach d jesern  Schema lasEen s ich  Add i t ionen mi t  be-

I  i  e b i  g  I  a n g e r  W o r t l  ä n g *  d r - r r c h f  ü h r e n  t v g t  "  B e i  s p i  e l  ? .  3 "  p )  ,

ADDRF untere  Hä l f te  des  ers ten

Snmrnanden nach A

t C )  r L r  ( A )  a d d i e r e n

u n t e r e  E r g e b n i s h ä l f t e  n a c h  E

obere  Hä l+ te  des  ers ten

Sumrnanden nach A

t F )  u n d  C a r r y  e u  { A }  a d d i e r .

ohere  Ergebn ishä l f te  nach D
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not rh  2 -2= Zr - t rn  A l l kunru la tc r r - I r rha l t  w i rd

ae l  l  e  add i  e r t  
"  

wah l  we i  se  ohne oder

B i  ts l  d i  e  Adress i  e rung c les  S l tmmanden

f rber  das  Reg is te rpaar  HtqL .

d e r  I n h a l t  e i n e r  $ p e i c h e r -

m i t  E i n b e r i e h u t n g  d e s  C a r r y -

er f  o l  g t  h i  e rber j .  i  nd i  rek t

ADD rrr add menory

=  = =  = 5  = =  = =  = = = = =  =  g = =  =  =  =  =  =  = =  =  =  = ; = =  = =  =  =  =  = =  = =  =  = = =  = = =  =  = = = = = =  = = = =  = =  = = = =  =

Z u m  A k k r - r m u l a t a r - I r r h ; * l t  d e n  I n h a l t  e i n e r  S p e i c h e r z e L l e  a d d i e r e l n i

d i e  A d r e s s e  d e r  S p e i c h e r s e l l e  s t e h t  i m  R e g i s t e r p a a r  H E ( L ,

ADD m: a&

AEIIE ttr add memory with cerry

Z r - r m  A l e l q u m u l a t o r - * I n h a l t  d e n  I n t r a L t  e * i n e r  S p e i c h e r r e l l e  s o w i e  d a s

C-Bi t  addi Eren I  tJ i  e AdreE;ss* der Spei che'r ' rel  I  e steht i  rn Regi ster-

päär ll&L,

ADC m: gE

FLAE*Seei nf I lrssung I !i i füi qn ) r Z

l rnd  At  (Aux"  i la r rv ) "

{  Z e r a )  . F ( F a r i  t y )  . (  l l a r ry  )

I

I
I

l

il
I
i

I
t

Ir
I
ü
il
ii

1l
1i
1i
ill
rll

ii

fi
fri
Ili

il
ffi
ill

ffi
lii
il
ffil

ffii
fril
ffiii
fii.
lüi

fri
ili
ffil

ffi,
ffi
N
ilil

ilj,
ill
ili
iil "t ,

l r
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Beisp ie l  2 .2 -3=

E i n  r l t v c t r  e r r e c h n e t e r  t r l e * r - t "  d e r -  i n  d e r  S p e i c h e r r e l l e  ? q 3 7  s t e h t ,  i s t

u r n  d e n  k a n s t a n t e n  F e t r a - q  v n n  ( d e r i r n a l )  1 8  z u  e r h ö h e n n  b e v o r  B r  w e i t e r -

verarbe*i  tet  wi r-d (  i  ndi  r-el l t -e Adr-essi  erLrng r-rber das Re-qi  sterpaar H&L) "

T r i t t  b e i  d e r  A d d i t i r : n . j e r j o c h  e i n  L i b e r l a l t f  a u r f .  s o  i s t  d e , r  l ' l a x i r n a l -

w e r t  r r F F r r  w e i t e r s l r g e h e n  t v g l ,  F e i s p i e l  : " ? .  1 ) .

A D I E F :

{-=TEä3;5

L X I  H ,  ? 9 3 7

l ' l v l  A .  1 l

ADD m

JNC CTESäf,

I" IVI A" FF

f'lUV m, A

x l i

Adresse nach H&L

Sl rmrnand (der r  i  ma l  1g)  nach A

Spr* i  cher  i  nha l  t  add i .  e ren

l ' :e in  über - t rag i  rL r  CTE2?3

l ' l a r : i m a l w e r t  F F  n a c h  A

r-relrerr lrlsrt nach ?.937
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noch 2 .2= Der  DAD*Fef  eh l  d ien t  r r - r r  l l oppe lwor t -Add i t ian  mi t  Reg i -

s te rpaaren i  r r - l rn  Inha l t  des  Reg is te rpaars  HErL  w i rd  der  Inha l t  e i -

nes  we i  te ren  Reg i  s te rp .aars  add i  e r t .

E)AE| FF add register pair to H&L

Den Inha l t  de 's  Ferg is te r rpaar -E rp  : r - r  HF. IL .  add i .e rgrn  (Dappe lwar t -Ope-

r a t i o n ) .

rp
DAD rp r

H

äc]

Er
Clct

D

lr i

SF
3 ?

Anm.: rp B = Et*. : t i  r -p [  = I" l i rEl  r-p H = H. lr [ - i  SF = Stacl l -pointer

Eg '  r * i  rd  h i  e rdurch  nr - r r  das  L la r rv - f r i  t  bee i  n {  1ußt .
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B e i s p i e l  2 . 2 - 4 =

D r * r  i m  R e g i s t e r -  E  s t e * h e * n d e  h , f e r t  E o l l  m i t  F i i n f  m u t l t i p l i r i e r t  u * e r d e n l

e i n  e v e n t l r e l l  a r - t { t r e t e n d e r  ü b e r t r a g  i s t  i m  R e g i s t e r  D  a b e u l e g e n  t d a s

Ergebn i .  s  s te rh t  f  a l  g1  i  ch  i .  m Reg i  s te rpaar  D&E)  "

f,IULT

L.tlF??4

B e i s p i e l  2 - 2 . 3 =

Es ex  i  s t i  e r t  rwär  e i .  n  Ber iehL ,  u rn  den Inha l  t  des  Reg i  s te r -paars  H&L i  n

den Stack-Fa in te r '  ;Er - r  t ranspar t ie r -e r r "  d ie  u tmge l , :ehr te  Ins t ru l , : t ian  aber

t  I n h a I t  d e g  S t a c t l - . F a i n t e r s  i n  e i r r  R e g i . s t e r p a a r  t r a n s p a r t i e * r e n )  g i b t

Es  im 8Ö85-befeh1ssat r  r i i ch t .  Ar - r {  f  o lgendem Urnweg kornrn t  rnar l  dennoch

an den l .nha l . t  des  Stac l t - 'Fc : in te r -s :  heran l

LüAD5F

l ' lvI c" 05

L-X I H" öC)t)Ö

l"lvl D. öö

DAD D

DCR C

JNZ LüF134

XTHG

x l i

LX I H,' {:r(:rütJ

DAD SP

l'h-rl t i pl i l ':atar nach t

E r g e r b n i  s r e g i  s t e r  1 ö e c h e n

r :here  Hä l f te  von DErE 1öschen

{DtqE)  = t - r  tH&L)  add i  e ren

S c h l  e i  f  e n r ä h I  e r  e r n i  e d r i  g e n

n i c h t  N u l L r w e i t e r  b e i  L O F : ä 4

: : : "o " rs  

vcn  HEIL  nach DürE

HürL I  öschen

( S F )  r L r  ( H E I L )  a d d i € ? r - e n i  i n

H & L  s t e h t  d e r  I n h a l t  d e s  5 P
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noch 2 .2= F i i r r  d ie  B tD- 'Ar i thmet i l l  s teh t  der  DAA-Fefeh I
gLrng i  e r  d ien t  dazu"  den A lc l ;umr- t la ta r - Inha l ' t  in  awe i

trrnr urset a en .

zu r  Ve r fü -
ECD-Di  g i  ts

Daru  w i  rd  ru rn  Akkumul  a to r * InhaL t  he> lades  i  ma l  tJ6  add i  e r t ,  wenn

d i e  u n t e r e n  v i e r  F i t s  g r ö ß e r  a l s  I  ( h i n ä r  f  ( t { t l  )  s i n d l  s i n d  d i e

cberen v i  e r  Ak l lumr- r l  a ts r -B i  ts  g rößer  a l  s  I  (b i  när  1 ( tÖ1 )  r  w i  rd

hexadea imal  6 t - t  add ie , r t .

EAA decimal adjust accumulator

Dea in ia l  kqr re l ; tu r  des  A[ lhurnu la ta rs  nach e* iner  a r i th rne t igchen Upe-

r a t i o n  t U m s e t r u n g  i n  r w e i  E t C D - D i q i t s ) .

DAA: 27

Anm. :  D ie  Add i t ian  von her :ader i rna l  t - t6  ' : .h rw.  6 t l : : '
dann!  wenn,  resu t l t ie rend au ts  e iner  vorherqehenden
rung 

"  
das  AU-F i  t  r .bsw.  das  t -B i  t - : '  qeset r t  i  s t  -

e r f o l g t  a u c h
Bef erh I sausf t:ih-

F L A E - B e e i n { I u t s s u n q l  S  ( 5 i g n ) "  Z  { Z e r - o ) .
l rnd  At  (A t - tx .  Car ry )  .

( F a r i  t y )  o ( C a r r y )

36 l-=tl6t-65s6rief Nr.1



B e i s p i e l  2 . 2 - 6 =

De*r Ak kurnurl  at-ar--  InhaI t

sondern i  rr  Form von

übertrag vcln 79 auf 3{t)

sc :1  I  n i  ch t  hex  ade ' r  i  rna l  { ; :  "  B .

u w e i  t C D * D i g i t s  h n c h g e e ä h l t

t 9 ,  3 A ,  ? F . . .  )  !

w e r d e n  ( a I E o  s . B .

ADJUgJT l4v l  Ar  t?

I N R  A

DAA

j { x

( A )

( A )

( A )

=19

=24

= Jr_l

( b i n ä r e s  Z ä h l e n )

{ D e z  i  m a l  k o r r e k t u r  )

A c h t u n g  !  B e i  A u : l f  f t h r u n g  d e , s  D r l A - F e f  e r h l s  i m  F s r i s p i e l  h i e , r  e r f  o l g t  e i n e

Drsz i rna lks r rek tur '  { r - iher t rag  vc in  der  u tn te ren  rL l r  oheren Hä l f  te  des  Akk t - t -

r ru t la to rs )  ,  sa  dau dacJurc f - r  da .s  A f : : -S i t  iAu tx  "  üar ry )  geset : t  u r i rd "  Wf t rde

män h in te r  den ers ten  e inen wr : i t s r re r r  DAA- 'Fe f  eh l  se t :en  (was proqrämm-

techn j .  sch  ke i  ne 'n  5 i  nn  ergäber )  *  würder  cJer  f1 [ , :  [ , : t . tn ru l  a to r - Inha l  t  dacJut rch

auf  3ä  er t röh t  ra rer -cJen 
"  

we i  I  an f  g r -u rnd  e i .  ner  vc r rangeqangenen Bpera t i  on

{ersteir-  DAA-Fe. ierhl  )  das Aü*Fi t  anf HIül ' {  I  i  egt unrJ derneutf  ol  ge 06 rLtm

Ak l : :L t r rL t la t {3 r - - InhaLt  a .dd ie r t  ru j . rd  ( r rg l  
"  nerbe lns tehenrJe  Anrner l :ung) .

I  m Zusammenhang nr i  t  dern LIAA*Fef et i  1 i  st  daher daral t{  r  Lt  achten .  dal ,

das  Car ry*  nder r  A f : -B j . t  c ln rch  l ' :e inen ; r r rcJeren a ls  den INR*A*BefehL rnc l -

d i  +  i  r  i  e r t  w i  r c l .
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2. 3 Subtrakt ionsbef ehle

Zwei Bef ehl e si  nd rJalur vcrr-qesehen 
" 

vcrm Al l l ' :urnut l  ator-Inhal t  ei  ne

l l o n s t a n t e  r L l  s u b t r a h i e r e n ;  d i e s  l l a n n  s o r + o h l  o h n e  a l s  a u c h  m i t

E i n b e e i e h u r n g  d e g  t a r r y - B i t : ;  e r { a l g e n .  E t e i  e i n e m  ( n e g a t j . v e n )  S u b -

t ra l l t i  ons- i jber t r -aq  bere i  chnet  mar r  das  ta r ry -F i  t  a l  s  "B{ f , r row" .

gilJ I '< r< subtract immediate

Vc:m A l { } ' :L tmu l  a ta r - Inhat  t  das  l ia tenwnr t  xx  sLrb t rah i  e r -en"

5UI  x l i  ! Dä xx

SiEl I x >( subtract irnmediate with horrow

Vom Ak l *urnu la tc : r * In l - ra l t  c jas  Datenursr - t  l i x  sc lw ie t  das  ü . .F i t  sub t ra -

h i  e r e n .

SE Lli l: ! DE x r

FLA6-Beei nf  I

l tnd AC (Altr : .
LrFSLtng;

ü , a r r V ) .

5 ( 5 i g n ) , 7 { Z r * r ' a ) ,  F  t F a r i t y ) o  C  { C a r r Y )
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B e i s p i e l  2 . 3 .  l :

E i  n  rL tvor  e r rechneter  t {e r t  "  c le r  i  n  der  Spe i .  cher r :e l  1er  ä?37 s teh t  u  i  s t

u t n  d e n  l * o n g t a n t e n  B e t r a g  v $ n  ( d e r i m a l )  1 8  r u r  v e r r i n g e r n o  b e v o r  e r  w e i -

t e r v e r a r b e i t e t  w i r d ,  T r i . t - t  b e i .  r J e r  S u t b t r - a [ , : t i o n . i e c l o c h  e r i n  ( n e g a t i v e r )

über t rag  an f  .  sc -1  i  s t  der  l " t i  n i  rna l  wer t  t ' r JÖ, r  we i  te r=ugeben (vg l  ,

s p i e l  3 , 3 . 3 ) .

Be i  -

SI.JFTRl

I ]TETf,1

LDA 3?37

sur t2
JNIC trTEä3I

l"lVI An r1t1

5TA ?937

l: ::

(3c t37)  nach A

v o n  i A )  d e r i m a l  1 8  a b e i e h e n

l *e i r i  über t rag t  =Lr  CTE?31

( E r g e b n i s  n i c h t  n e g a t i v )

l ' l in i rnalwert  { t t l r  nach A

net-l€sr Werrt nach ??37
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noch 2.3: Vorn
sub t rah i  e r t  '
B i  t s .

Al ; [ ; l r rnu l  a t -g ] r ' * I11ha l  t  ra i  rd  cJer  InhaI  t  e i  nes  Reg i  s te rs

w a h l w e i s e  ü h n e  o d e r  m : i t  E i n b e = i e h u t n g  d e s  f l a r r y -

= = = = = = = = = = = = - = = = = = = = = = = = = = = = = = = = ä = g = = = = = = = = = = = = 5 = = = = = = = = = = = = = = = =

=ilJEl r subtract register

= = = = = = = * = = = = E = = = 3 : = = = s = = = = = = = ä : ä * = 5 8 = = = = = = = = = = = = g = = = = = = = = = = = = = = = = =

V o m  A l ; l : t - t m l t l a t s r ' - I n h a l . t  d e n  I r i h a l t  c j e s  R e q i s t e r - s  r  s t - t b t r a h i e r e n '

i

I
r'

SUEI r :
A
s'7

rt
?rl q 1

iiJ

??

E
93

H
'f4

L
?5

= = = = = = = = = = = = : = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = # E = = = = = = = = = = = = = = = = = = =

SiErEr r subtract register with borror*

= s = = g = = = = = = = = = = = = = = = = = a = = = : = = = : ; = E = = = = = = = : = = = = = = = = = = = = = = = = = = = = = = = = =

Vorn Al, : l l t - t rnulatr :r- I rrh;r l  t  den Ir th;{ l t  c les Regi sters r  snul i  e das C- '

Bi  t  : iubtrahi.  € 'ret" l  '

r
SBF r - :

td

9F

ü
cl$ c9

n
fr:_r

H
rtE

li
ryt

L
9D

FLAG-'Feei nf

und AC itlu-:q
I ue sltrrg I

,  t l a r r y ' i .

!i i S i . g r r ) , (  Z e r a i  .  F  i F a r i  t Y )  o  l :  ( t l a r r Y )

T

1

40
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-
I

t

i

l

B e i s p i e l  ? , 3 . 2 :

E s  s o l 1  d e r  I n h a l t  d e s  R e g i s t e r p a a . r ' s  F ü r C  v o r n  I n h a l t  d e s  R e g i s t e r p a , a r s

D ü r E  s r - r b t r a h i e r t  w e r d e n  { E r q e b n i s  i n  D * r E ) .

D i  e  $ubtar l ' : t i  an  er {CI l9 t  i  n  rwe i  Te i  I  en ,  beg i  nnend rn i  t  den l rn te ren

Häl f  ten  der  Operanden (  Inha l  te  tJer  Reg i  s te r  C r - rnd  E i  SUB-Bef  eh l  )  .  Da

h i  e rbe i  e i  n  {negat i  ver  )  i j be . r t r -ag  au f  t re te tn  l ' :ann  (Car ry -F i  t  H IGH)  r  rnuß

d i  e  S l tb t ra l , : t i  on  r je r  oberer r r  Hä1f  ten  der '  Operanden den Zus tand des

C-Bi ts rni  t  ei  nbe::  i  ehern t i iFB-Sef erhl  )  "  t tach cl i .  esenr Scherna I  agsen si  ch

S u t b t r a k t i c : n e n  r n i t  h e l  i . e b i - q  l a n g e r  h l c r t l ä n g e r  r J u r r c h f  i r h r e n  t v g l .  F e i -

s p i * L  : "  = .  ! )  .

SUFRF

q

-t

;t

t4ilv rir E

SUB tr

l"luv En A

Pttiv An D

SBB B

l'lUV Do A

)i li

urn terer  Hä1f  te  r je3s  f4 innenden

n a c h  A

( C )  v c l n  ( A )  s u r b t r a h i e r e n

u n t e r e  H r g e b n i s h ä l f t e  n a c h  E

ober re  Hä l f  te  ders  l - l inuernden

n a c h  A

{F)  u rnd  ta r ry  vc :n  (A)  s l rb t r - ,

r : b e r e  E r g e b n i s h ä l f  t e  n a c h  D

i

tr
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noch 2 .3 . .  Varn  A l ' : kurnu l  a tn r * Inha l .  t -  n r i  rd  der  Inha l  t  e i  r re r  Spe i  cher -

r e l  l e  s u r b t r a h i e r t  
"  

w a h l w e i s e  n h n e  r : c l e r  r n i t  E i n h e s i e h u r n g  d e s  ü a r -

ry -E i .  t s ;  d i  e  Adre ,ss i  e rurng  de$ S l rb t ra .henden er - f  a l  g t  i  nd i  rek t  i iber

das  Reg is te r -paar  HürL . .

SilJEl rtr subtract memtrry

Varn  A l l l l r - rmu l  a to r - ' - Inha l  { :  dern  In t ra l  t  e i  r re r  Spe i  cherze l  L  e  subt rah i  e -

r e n i  d i e  A d r e s s e l  d e r  S p e i c h e r r e l  l e  s t e h t  i m  R e g i s t e r p a a r  H E r L ,

S|,JF m:

=iElEI rn subtract fltermclry with borrow

Vorn  Akk l tmn l  a ta r - In f ia I  t  d ten

C*Bi t  s r - rh t ra l - i ie re r r l  d ie i
gi  sterpaar- H'qrL.

I n h a l t  e i n s : r -  S p e i c h e r r e l l e  g o w i e  d a s

A d r e s s e  d e r r '  S p e i c h e r s e l l e  s t e h t  i m  R e -

5BB Mr 9E

FLAE-Beei nf  I
nnd AC (Autx 

"

LrssLrng !

Ear r v ) ,
S  ( E i i g n ) ,  Z  i Z e r a ) . F. ( F a r i t y )  

"
C  i C l a r r y )
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Beisp ie l  ? .S-S:

Ei  n  rL rvc : r  e r r -echneter  l , r l s r r t .  der  i  n  der  Spe i  cher :e l  I  e  3?37 s teh t .  i  s t

u r rn  den kons tan ten  Bet rag  vor - r  (der i rna l  )  18  rn  ver r ingern"  bevor  e r  we i -

t e r v e r a r h e i t e t  w i r d , ' f r j . t t  h e i  d s 3 r  S u r h t r a k t i n n  j e d o c h  € ] i n  ( n e g a t i v s ? r )

über t rag  a l r { .  sc t  i  s t  der  l " l i  n i  ma l  wer t  r r t ' t { ' ) r r  we i te r rugeben (vg1 .  Be i  -

s p i e L  t , 3 . I ) "

5it_tBTF2

TT'E:T3

L X T  H .  T ? 3 7

t"lüV Ar m

t 4 V I  r n , l t

SUB m

JNC üTEä33

l"lVI A, (:rtJ

H n V  m o A

rt i

Adrsrsse nach HEIL

l'l i rrurend nach A

S l r b t r a h e n d  i n  S p e i c h e r r e l l e

RAl " l - Inha l t  vc ln  A  subtah ie ren

l ' :e in  über t rag !  rL t  CTE?33

( E r q e b n i s  n i c h t  n e g a t i v )

f ' l i n ima lw*ar t  t - tÖ nach A

ngLrer We*rt  nach 2937
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2.4  Befeh le  zur  B i tman iPu la t ion

D i e  i L r  d e * n  I . c ] q i s c S e n  B e f e h l . e n  g e h ö r e n d e n  I n s t r u t l l { : i o n e n  d i e r n e n

d ; r r u r ,  e i n : e l n e  U i t e ;  ß d ü ? r  F i t - ' i l r r - t p p e n  I L I  b e e i n f l u t s g e n i  d a r u t  g e -

h ö r t  d a s  g e : i c , l t e *  S e t s e n '  L ö s c h e r n  c ' d e r -  I n v e r r t i e r e n  v c l n  B i t s '  B e i

d e r U N D - V e r t , : r r i i p f r - r n o z u t e i e r B - H i t * l i l c r r - t e b l e i b e n i m A l ' : k u t r n l t l a t o r
n L l F  c J j . e . j e n i c t e n  B i . t p c , s i t i . $ n e n  a l t f  H I t i H "  d i s r  i r r  b e i c J e n  o p e r a n d e n

H I üH bl.areri "

= = = = = : = = =  =  =  n = = s = :  s  g  = =  = = = = =  = = =  = = = = =  = = =  = = =  = = =  = =  =  = = = =

Ahl I D< !< AND immediate

= = = = = = = = = = : = : = = = : = : = = = = = = = 5 = = = = g = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =

Dern  A l l l :unrur la ts r - In t ra l . t  r r i ' b  dem Datenwor t  ) i l i  l c1g isch  UND-ver l lnüp-

'f err ,

A N I  x l i :  E 6  : : x

===========:====================================================

AhlA r AND register

= = = = = * = = = = = = = # = = = = = = = : = = = = : a = = = = = = = = = = = = = = = = = = = = ä = = = = = = = = = = = = E = = = =

f ten A[ ' :  [ lu tml t l  a i tor- ' I r rhä{ : [  t  mi  t

UND-ve r l ; n i iP ie r i .

den i  l r rhar l  t  des  Reg i  s te rs  r  I  og i  sch

r
FINA r- ;

A
ä'/

tt

At-l

IJ

Ft l-

t)
l{J:

E
A3

F{

A4

L
AS

AhlA rrt AND memory

IJen Al:: 1,:utnrutl at[]r'- I nhal t nri t

q i  sch  UND-ver - l , : r rüP ' f  en  i  d i  a*

g i  s te rp ; ra r  H* rL . "

d e m  I r r h a l  t  e i  n e r  S p e i  c h e r r e L  l  e  1 e -

l id r t *s$er  d t : r t -  Spe: icher re l le r  s teh t  im Re-

f-llrlA nr; A6

[ :LAü*Feei  r i+  1

lrnd Ai: i Flutx "

Lt'5:3t-tnq x

i";ir r y )

F1 C
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B e i s p i e l  2 . 4 .  l s

Nach dern  Transpot - t  des  $ ID-FeqeJ.s3  in$  l " l sE ds*s  A l l kumuLa. to rs  tR IH-Be-

f  eh l  )  sn l  I  c l i  eEFr  Zns tand i  nver t  i  e r t  a rn  ser i  e l  l  en  EFU-Ar - rsgang SUD

ausgegeben werden {5 I l " l -Fe f  ehL l  vg l  ,  Be i  sp i  e r l  ? . "  4  "  4 )  .

D a m i t  d i e  b r * i  5 I l ' l  n r ö g l i c h e n  a n d e r e n  A | . r s w i r l , : u n g e n  l r n t e r b l e i h e n  ( E e e i n -

f  l  u tssung des  In te r - r 'up t * f4agken* f teg i  g te r - t ; )  
"  

werde*n  d i  e  A l l t : r - rmu l  a to r -F i  t s

ü .  "  " 6  m i t  d e r n  A N I - - F e { e l - r l  g e l ö s i c h t t  F i t  7  w i r c l  h i e r d u r r c h  n i c h t  v e r ä n -

der t  q  N€ i  I  das  l to r - re*xpcnd i  e rende F i  t  7  i  rn  Operanden I 'gC) r r  a l r f  H IGH

l i e g t  ( v g l .  B e i s p i e l  1 . 6 . 3 ) .

SRINnT SID-Fege l  nach d l  (P |SF)

t A )  i n v e r t i e r e n

i B i . t s  t ) . . . c r  1 ö s c h e n

Eti t tr set: en

{A) .  l " l5F  can SOD ausgeben

RIl" l

ül"lA

ANI 8C|

üRI 4{-,

5I t" l

X X
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noch 7 .4= Be i  der  t IDER-Verkn tJ tp fnnc

n i  gen Er i  tpas i  t i  anen au t f  l - { l t iH  gerser t r t

f lperanrJen HIGH F,aren .

we*rden i .m Akl : l t - t t l lL t la tar  d ie- ie-

,  d i  e  i  n  e i  nem de ' r  be i  den

= = = = = = = = = = = = = = E = = = = : = = = = = = = = = = = = = = = = = = = = = = = = = = = = : = = = = = = = = = = = = = = = = =

EFt I } { t { I ttR i mrnedi ate

= = = = = = = = = = = : = : = # = = = = = = = = = E = = = = = = = = = = = = = = = = = = ä = = = = = = = = = = = = = = = = = = = = =

Den { l } l l , :u t rnur la ts r - Inhat t  rn i t  ds* rn  Datenwcr t  } i } i  ODER-ver } ;n i ip fen '

üRI  ) i l t  x  Fö  xx

= = = = = = = : : = = * = = = = * = = 5 : 5 = = = = = = : g = = E = E = = = = = = = : ! 5 = = = = = = = = = = = = = = = = = = = = = = =

EFIA r- OR register

= = 5 = = = = = g = = = = = ä = = = = = = = = E = = = = = = = = = = = E = = = = = = = = = = = = = = = = = = = = = = = = = = = =

Dern  A[ lh t - tmu l  a ta r - - Inha l  t

IIDEF-ver l,:nüFf elrr "

r n i { :  d e i r r  I n h a l t  d e s  R e g i r ; t e r g  r  l a g i s c h
ti
l , l

l , i

ti
r'

f tRA  r :

H

B;T

B
Fr-) F 1

t)
BJ

E
Lr3

H

F4

L
F:;

EfitA rrr OR memory

I lerr  A[, :  [ , :utmlt l  atc:r- Irrhal  t  mi { : .  dem Inhal t

-ct i .sctr  üDEft*ver- l lnr- ipielnl  die* Adr-eese ds:r-

gi  st  erpaarr-  HürL "

e : i  ner  Spe i  €herz  e l  I  e i  I  a -

Spe l i  c t re r - r  e l  1e  s teh t  i  m Re-

f lRA m: F6

FLAG-Beei nf

l rnd At (Al tx
I  urssl tng I

.  [ :a r rv )  ,
S  t $ i g r r ) "  

' L ( Z e r a i  
"

F i F a r i t y )  t ü  ( C a r r y )

46
F{rö-l-3[efurief Nr.1



Dami  t  d i  e  be i  S IM müqL i  chen ar rcJer -e rn  Ausnr i  r l : :L rnqen r - rn te rb l  e r i  ben (Fee i  n -

f  1 t - tssung des  In te r rup t - l " l ' as l , :en-Req i  s te re l  
"  

u . re rden d i  e  B i  ts  t l r .  ,  .  5  sawi  e

7  r n i . t  c l e m  A N l - F e r f e h l  q t r l ö s c h t "

Um den SOD*Fege l  be i .  Au ts f f th r -en  des  SI t ' l *E te : feh ls  bee i r r f lu rgsen rL r  t lön-

nen!  rnu l i  das  F i t  6  im Akk l t rn l t la r tn r -  a r - r f  H IGH se in l  rn i t  dem ORI-Fe{eh l

w i r d  e s  q e i i e l . t  q e : ; e t r t ,  w e i I  B i t  6  i . r n  C t p e r a n d e n  " O r t "  a l t f  H i g h  l i e g { : .

D i e  d j t b r i g e n  B i t , :  t J . . . 5  r : o r + i e  7  w e r - r j e n  h i e r d u r c h  n i c h t  v * * r ä n d e r t  ( v g l  .

F e i  s p i  e r l  1 . 6 . 3 )  .

SRINTJT

B e i s p i e l  2 . 4 . 2 =

Nach derrn Transport  des SID-Fe*ge*l : :  i  ns. l4giE

f  eh l  )  s r : l  1  d i  e 'ser  Zns tand i .  nver t i  e r r t

aursgegeben werden (S I l ' l -Fe f  eh l  )  "

E IT,I

tl"lA

A N I

ORI

5 I  t4

){ }t

dq:s A[, : [ , :umnl ators {RI l" l -Be-

äm s€?r : i r *11en f ,FU-Ausgang SOD

SID-Fege* l  nach A ( l {SB)

t A )  i r i v e r t i e r e n

F i t e  ü . " . &  1 ö s c h e n

E i t fi set-z en

i A ) "  l 4 5 F  a n  S ü D  a u s g e b e n

tü

40
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T

noch 2 .4= D ie  E>r l l lu r t ; i . v * t lDER-Ver l , :nüp+urnq inver t ie r t  i rn  Ak l lumula-

t o r  d i e j e n i ' g e n  l l i t p o s i t i c t n e r r "  d i e  i r n  r w e i t e n  O p e r a n d e ' n  a u t {  H I E i H

s i n d ,  D e r  B e f e h l  X R A  A  t A l ' : k u n r u r L a t o r - I n h a l t  n r i t  s i c h  s e l h s t  E x k I t - t -

s i  v *ODER*verknüpf  en  )  { . i - rh r t  sum L .öschen sämt I  i  cher  B i  t s  i  m Akkutmu-

I atr:r- "

=  =  =  = =  = =  = =  = =  = =  = =  =  =  =  = s =  g =  =  ä  =  = = =  =  =  =  = = =  =  = : :  =  *  =  =  = = = =  =  =  =  =  = = = = = =  = = =  =  =  = = =

)(FI I t{3 }{ XOR immediate

Den A l ' : ! , : l t rnu t la to r - - Inha l t  m i . t

knürp f  en  "

cJern Datenwart l i  ) i  Ex l t  I  r -rs i  v-üDER-ver-

X R I  l i x r EE : lx

Xl=tA r- XOR register

= = = = = =  = = = = = = = = = g = = = =  = r = = = g : 3 : = = =  = = E : : = = = : =  =  = = E = = = = = = = = ä = =  = = = = = = = = = = =

Dt*n  f - t l , :  l ' :u r r ru la to r - Inh* i1 t  rn i t  denr  In f ra l t  des i  Req j .s te rs  r  E> l l l l u ts iv -

üDEF-ver l ln i tp f  en .

r
XRA r :

A
AF

F

AfJ

ü
A?

D
AA

E
AF

H

AT
L
AD

}( FtA rrr XOR memory

Den A[ ; [ , : l t rnu ] .  a to r ' - - Inha l  t  r r i  t  dem InhaL t  s r i  ner  $pe i  cher reL  l  e  Ex  k I  u t *

s i v - O D E R - - v e i r k n ü p f e r r ;  d i e  A d r e s e e  d t * r -  { S p e i c h e r r e . l l e  s t e h t  i m  R e *

g i  sterrpaar H'trL.

X R A  m : f.lE

FLAG--Beei n ' f  I
Irnd fiü { Aurx "

LlssLrnq:

C a r r y )  "

5 { f i i i g n i  
"

7 ( Z e r r ) ,  F  { F a r i t y ) n  t  ( C a r r Y )
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B e i s p i e l  2 . 4 . 3 :

B e i  e i n e r n  V e r f a h r e n  d e r  A n a l a g . / D i g i t a l - U r n s e t z u n g  ( s r _ r k k e e s s i v e  A p p r a x i -

m a t i o n )  w i r d  d e r  A l t k t - t m l t l a t o r - I n h a l t  : u n ä c h e t  g e l ö s c h t  ( h i e r  r n i t

XRA A;  :u tm Löschen 1äßt  s ich  auch c le* r  E ino ls r t *Fe f  e rh l  SUF A e inse t -

s e n ) .  D a n n  w i r d  d e r .  A k k u t r n u l a t o r - I n h a l t  m i t  e i n e m  " B i t - Z e i g e r "  ( D a t e n -

w o r t  m i t  n u r  e i n e m  H I G H - ' F i I "  h i e r  i n  R e g i g t e r  B )  O D E R - v e r k n ü p f t  u n d

an den D ig i taL . /Ana log-Umsetzer  ausgegeben (Ar - rsgabekana l  27) .  l r lenn  der

s o  g e b i l d e t e  A n a l o g w e r t  g r ö ß e r  i s t  a l s  d e r  r u  d i . g i t a l i s i e r e n d e  ( A b { r a -

ge  e ines  l . ; ' a rppara tors  ä rn  E ing ; rbe t rana l  Ig '  
"  

n rur f l  das  eu le tz t  gesetz te

F i t  w i e d e r .  g e l ü s c h t  w e r d e n  ( X R A - F - E r e f e h l ) ,

ADU

LüF343

fiTEä43

XRA A

H V I  B . 8 O

ORA B

f"lCIv tn A

NUT 27

I N  : $

FLT]

l'lCIv An c

J* {:TE:43

XRA B

l"füv Au F

RRC

N O V  S o A

F,l0v A, c

JNT] LOF343

)i )i

A  1 ö s c h e n  ( E i  n w o r t b e f  s r h l  )

B i  t -Ze i  ger  l  aden t l ' tSB HIC iH)

i n  A  e i n  F i t  s e t - e e n

Wer t  nach C re t ten

(A) an D,/A-Umsetzer ausgeben

Hlornparator-Ausgang ei  nl  esen

u n d  i n s  C - B i t  v e r s c h i e b e n

al ten l r lert  zurücl ' :hol  en

{ C a r r y  w i r d  n i c h t  v e r ä n d e r t )

c l i q ,  W e r t  r r - r  k l e i n ! E L r  C T E I 4 .

geser te  te rs  B i  t  w i  eder  I  öschen

F i t - Z e i g e r  h o l e n "

rerch ts  verEch i  eben

E i t * Z e i g e r  z u r ä c k  n a c h  B

a[ l tue l  la rn  Wer t  ru rüc [ rho len

n o c h  n i c h t  f e r t i g l  u u r  L r J F l 4 S

f e r t i g ;  h i e r  w e i t e r
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n o c h  7 . 4 ;  D e r  r l l ' : k u m u l a t o r * I n h a l t  1 ä ß t  g i c h  m i t  d e r n  E i n w o r t - B e -

f e h l  C t " l A  i n v e r t i e r e n .  Z l r r n  S e t r e n  u n d  f n v e r t : i e r e n  d e s  C a r r y - B i t s

is t  je r  e in  e igener  Ber feh l  vc : rqesehern"

Gf-lA compl ement accunul ator

Den d . \kkur r ru l  a ta r ' ' - Inha l  t  inver { : i s ren"

Cl4Ar äF

E;TE

D a s  ü - ' E i t  a u f  H I E H  s € ? t r e n ,

set carry

STC:  37

Gl-lE complement carry

Dern  Zurs ; tand des  C*B i  ts  i .  n r re r t i  e r ren ,

CI'IC: .JF

l " l i t  A u , : n a h m e  d e r  d i r e k t e n  t a r r y * t t e e , i n f l u s s l t n g  e r f o l g t  [ , : e i n e  V e r -

änderurng  der -  Zurs tands t r i  t s "
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B e i s p i e l  2 . 4 . 4 .  =

Gel .  egent l  i  ch  werden Pege l  eus t -ände durc t r  l -e r - rch td i  oden c la rges te l  I  t

{ H I G H - P e g e l :  l e u c h t e n d e  I J i o d e r .  L . f } h l - F e q r + 1  r  d u n k l e  D i o d e ) .  h f e n n  d i e

T r e i b e r s i c h a l t u n g e n  n i c l r t i n v e r r t i e r - e * n d  : i i . n d ,  r n u ß  d e r  a n s t e u e r n d e  F e g e l

ELrvor  i  nver t i  e r t  we i rden i  be i  r r  Ak l ' :u rnur l  a to r - Inha l  t  f sann tnan d i  es  mi  t

dem Ei nwort*Fe,f  ehl .  Cl ' lA ber, l€,rk: ; tel  I  i  gen ( iutm sel ben Ergebni sr al  1er-

di  ngs mi t  ei  nerm Zwei wort-Ferf  ef ' r l  
"  

f  i ihr- t  di  e Ex [ ; l  ursi  v-UDER-Ver]rni tp{ung

d e s  A k l t r - r m n l a t o r - * I n h a l t E  m i t  t r F F r ' ;  X R I  F F i  v g 1 .  B e i s p i e l  I . 4 .  t  ) .

B e i s p i e l  2 - 4 . 5 =

A l s  I n d i l r a t c : r  f i i r  e i n  b e s t i r n r n t e s  E r c l e b n i : ; ,

beei nf  I  Ll f t t  hat.  sol  l  e i  n lJnterpr-aqrärnrn än

grarnrn  das  Car ry -B i  t  c ie f  i  n i  e r t  l tbergeben "

d a s  d i e  Z u s t a n d s b i t s  n i c h t

das  i - ibergeordnete  Ha l rp tp ro-

Zurm Setzen d ien t  der  Ber feh l  STC"  nnd ru rn  Löschen rnuß dem STC-Befeh l

d ie  Anweis r - rng  t r l , lC  t ta r - ry - -F i t  inve* r t ie re*n)  nachgeste l  1 t  werden"
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2.5  Verg le ichsbefeh le

D i e  V e r g l e i c h g b e f e h L e  d i e n e n  d a e u ,  s s + e i  O p e r a n d e n "  v o n  d e n e n  e i -

n e r  i m  A h k u r m u l a t s r  s t e h t "  m i t e i n a n c l e r  r l t  v e r g l e i c h e n  u n d  r e s u l -

t ie re rnd  c j ; r raurg  d ie  Zurs tandsb i ts  zu  berer in f lu tsgenp L t f i l  das  Erqebn ig

a t r f r a g e n  r L l  [ l ö n n e n "  D i e  F L A E i - B e e i n f l l t s s l t n g  e r f o l g t  d a b e i  5 o r  a l s

sb  der  ru rn  Verg l  e i  ch  herarnge i rogene uperand vorn  A l l k t - tmu l  a to r - In -

ha l t  s r - tb t rah ie r t  wsrden wär 'e .

EI= I D{i x cctnpaFcr immediate

Den A l l l l r - rm l t la r { :c , r - InhaLt  mi t  cJen i  Datenwor - t  } i x  verg le i .chen.

CFI  x l i  i FE xx

= = = = = = = = = = = = = = = = = 3 = = = = = = : = = = = = = = = = = = = = = = ä ä = = = = = = = = = = = = = = = = = = = = = = =

ctrmpare register

DeEn / l l l l ' ; r - t rnur l  atar-InhaL t  mi t  de-nr Inh;r l  t  deg Regi sterE

c h e n .

verg  1  e i  *

r
Cl ' lF r:

A

EF

F

Erg

t
B9

D

EA

E
BH

H

tc
L

BD

EFIP .rr comPäre memctry

= = g = = = = = g ä g = : = = g 5 = = = = = 5 = = = = = = E = = = = ä = : : = = = = = = = = E = = = = = = = = = = = = = = = = = = =

Den Akk l tn r l t }  i * ts r * Inha l ' l :  rn i

g l e i c t r e n l  d i e  A d r e s E e  d e r -

FlErL.

t  dern  I  nh ; r l  t  e i .  ner  Spe i  cher r  e l  I  e  ver -

S p e : i c h e r s e l l l s  s t E l h t  i m  R e q i s t e r p a a r

tMF rnr BE

FLA6-Beei.  n{ I

u tnd  At  (Autx .
L lssL tng  I

C a r r y ) ,

i3 ( E i i g n )  
"

.T
{ Z e , r o ) .  F  ( F a r i t y ) o  ü  ( t a r r Y )
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B e i s p i e l  2 . 5 .  l :

E i  ne  Tas ta tu r  L  i  e f  e r t  über  den E i  ngabekana l  ( : )4

(ASCI  I *Code f  t i r r  r rF ' r  )  än  den H i  k rocomputer ;  das

murß jede E i  ngabe darauf  h i  n  überpr l i f  en ,  ob  e i  n

we i l  dann ru rm Froqramrnte i l  "üTEF"  veru  we ig t  werden

den Tastencode t t47n

rugehör ige  P rog ramm

r rB r r  angekommen  i s tn

s o l l .

Die  Ahf  rage nach e inem be l  ieb igen F i . tmute ter  (Datenwor t )  e r f  o lg t  i . ' tber

den CPI -Fefeh l ,  nach desgen Aus{ i ih ru rng  das  Zero-B i t  H IE iH is tn  h ,enn Ak-

k u m u l a t n r - I n h a l t  u n c l  d a s  : u m  V e r g L e i c h  h e * r a n g e r o g c ? n e  D a t e n w o r t  g l e i c h

s i  n d

H.EYIN IN (:)4

CPI 42

JZ CTEB

Tastenccrde  nach A e in lesen

( A )  m i  t  t r 4 ? r '  v e r g l  e i  c h e n

7 = t  h e i  ( A )  = 4 ? r

wei tarr  bei  CTEB

s o n s t  h i e r  w e i t e rx l i

B e i s p i e l  2 . 5 - 2 1

Ein  Unterprograrnrn  so l l  den Inha l t  der  Req is te rpaare  DürE u tnd  H&L mi t -

e i n a n d e r  v e r g l e i c h e n !  L u n  b e i s p i e l s w e i s e  f e s t u u s t e l l e n ,  o b  b e i  e i n e r

D a t e n ü b e r t r a g u n g  d i e  E n d a d r e s s e  e r r e i c h t -  i s t .

Beim Ri- icksprutng äus dem hier aurfge{i- ihrten Unterprogramrn COf' IPAR ist

das  Zero-F i  t  au t f  H I6H '  h ,enn d i  e  Inha l  te  be i  der  Reg i  s te rpaare  g l  e i  ch

s i n d  ( v g l . .  F e i s p i e l e  3 ,  1 , 3  u n d  3 . : . 1 ) .

CO},IFAR t E )  n a c h  A

( A )  m i  t  ( L )  v e r g l  e i  c h e n

urngl ei  ch r  Rürcksprung rni  t '  Z=(t

( D )  n a c h  A

(A)  rn j .  t  (H)  verg l  e i  chen

n u r  b e i  G l e i c h h e i t  i s t  Z = L

l"lüv A, E

Cl,lP L

Fhtz

Pttlv An D

trt'tP H

RET
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2.6  Sch iebebefeh le

t l i t  r J e n  S c h i e b e * b e f  e h l e n  w i r d  d e r r  A i : l ' : u r n u l a t o r * I n h a l t  n y l l l  i s c h  L t r n

e i n e  E i t p o s i t i c : n  l  i n l t s  b z w "  r - e c h t s  v e r s c h o b e n ;  b e i m  L i n k s s c h i e -

ben ge l  angt  das  t ' lSE,  be i  r r  Rechts :sch i  ehe,n  das  LSEI  i  ns  ta r ry -F i  t .

B e i  d e n  e r w e i t e r t e r r  S c t r i e b e h € f e h l e n  R A L  l r n d  R A R  w i r d  d a s  t a r r y -

B i t  a L s  n e u t n t e s  B i t  n r i t  i n  d e r r  S c h i e r b e z y l t l u t s  e i n b e r r c g e n .

Fil_C rotate lef t

= = = = = = = = = = = : = = = = = 5 5 = = = = = = = 5 = : 3 : : : = = = = E E : ; i = = = =  - - - * . - g = = = = = = = = = =

Dern  A l l  l i ' n r ru r l ' r t -o r - . - Inha l t  rykL  i . sc l r  um e i r r  L l i t  L  in l tg  versch ieben.

RLC:  ö7

Anm. l  Dar ;  l " l5B gelangt  : in ,s  t - l - ' f t i t  u t r rc l  in t ;  LSEI.

FIAI- rotate lef t  through carry

= = = = = = = = = = = = = = = = = = = = = = : : = = = = = : = = = = ä = ä = = = = = = = 5 = = = = = g = = = = = = = = = ä = = = = =

Ds+n Al ' :  l , :urrnut la{:c,r- ' Infral t  urn{:err-  Einbe: j .erhunq ds*s t--Bi ts sykl  isch Lttr l

e i  n Bi t  I  i  n l . ' :E; ' rprgct i i  eben "

R A L :  1 7

A n r n " :  D a s  t " l $ B  g u = l a n g t  i n s  [ * L t i t ,  u t n d  d ' e s  t - ' - F i t  i n s  L S F .

FTFIG rotate r ight

= = = = = = = = = = = = = = = = = = = = = = = = ä = ä g = = € = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = g =

D e n  A l t k r - r m u l a t c r - I n h a l t  r v k l i s c h  u r r n  e i n  F i t  r e c h t s  v e r r s c h i e b e n .

RRCr t iF

A n m . :  D a s i  L S E  g e l a n g t  i n E  U - B i t  n r r d  i n s  f " l i 5 B .

FTAFI rotate r ight through Earry

= = = = = = E = = = g = = = = = = = = = = : : : ; g = = = : ; = = : = = = = = = = = = = = = = = = : = = = = = = = = L - -

Den A[ l l lu rmnla ts r * Inh ; r l t  u r i te r  E inber iehurng rJes  L ] -E t i t s  ry ] , : l i sc t t  L t rn

ei n Fi .  t  rerchtg versicf i  i  erberrr  .

R A R r  l F

A n m . :  D a s  L S H  e e l a n g t  i n s  L l * B i t  n n d  d a s  C ' - B i t  i n s  l " l 5 B "

E s  w i r d ,  w i e  n L : e n  b e s c h r i e b e r i {  r r l r r  d a s  ü a r r ' y - F i t  b e e i n { l u t l r t .
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Beispiel l :

Um den FegeL arn  ser ie r l len  t rFU-E inganq SID per  Froqrarnm abru f ragen,

k a n n  m a n  i h n  b e i s p i e t s w e i s e  m i t  d e m  R l I ' t - B e f e h l  i n s  l ' l 5 E  d e s  A k k u t m r - r l a -

t o r s  t r a n s p o r t i e r e n  u n d  a n s c h l i e ß e n d  m i t  e i n e r m  L i n k g - S c h i . e b e b e f e h l

ins  Car ry -B i t  b r ingenr  L r rn  e inen bed ing ten  Sprung tJU l {F  ON CARRY/  JUI ' IP

ON NCI  CARRY)  anrusch l  i  e f len  (vgL 
"  Abschn i  t te  l .  c r "  I  und 3 .  l .  .  ? )  .

5 I  D I N RII" I

NT]F

RLC

JC CTE:61

) i x

5ID-Fege l  nach A ( l ' lSF)

w e i t e r  b e i m  n ä c h s t e n  B e { e h L

{ A ) .  l ' l S E  i n 6  C - E { i t  s c h i e r b e n

5ID=HI6Hr  we i te r  be i  CTE?ä. I

s a n g t  h i e r  w e i t e r

Ee isp ie l  2 .& .2=

U m  d e n  A k k u r n r . r l a t o r - I n h a l t  m i t  V i e l f a c h e n  v o n  Z w e i  r l r  r n u l t i p l i z i e r e n

. : . b s w .  z u r  d i v i d i e r e n . : ' o  b r a u c h t , n ä n  i h n  n t - r r  e n t s p r e c h e n d  o f t  ( p r o  Z w e i -

e r - F e t e n r  e i n m a l  )  n a c h  I  i n k s  * : . b r w .  r - e c h t s , : '  r n  v e r s c h i . e b e n .

D ie  l ' t - r l t ip l i ka t i c :n  des  A l , :  | : :L r f fL l la tmr - Inha l ts  mi t  Z r ' . le i  e r re ich t  män auch

d u r c h  E i . n s a t a  d e s  A D D - - A - F e f e h I s  d e r  d e n  A l * k r - r m u L a t o r - I n h a 1 t  ( v g 1 .  B e i -

s p i e l  3 . 1 . 1 ) .
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5 Beeinf lussung des Frogramatablaufs

3. I Sprungbefehle

Es g ib t  awe i  te l f  eh le"  durch  d : ie  d i .e  l s roqrammausf  i . i rh rung an  e iner

a n d e r e n  a l s  d e r  n ä c t r s t f o l g e n d e n  A d r e s s e  f a r t q e s e t z t  w i r d .  F e l m

Jt " lF -Fef  e rh l  s teh t  d i  e  Z i  e l  adresse exp l  i  z  i  t  i  rn  zwe i  ten  und dr i  t ten

W o r t  d e s  F e f e h l s l  b e i  F ü H L  w i r d  r u  d e r . j e n i g e n  A d r e s s e  v e r z w e i g t .

d ie  i rn  Reg is te i rpaar  HürL  s teh t .  Der  NOF-Bef  eh l  ha t  nur  d ie  Aut fga-

t re ,  Spe i  cher re l  l  e r r  rL l  reserv i  e re ,n  (F l  a tzha l  te -Bef  eh l .  )  .

J t-lP }{ r< .!/)/ JtrMP

Sprr - tng  rL t r  Adresse ) t l t yy  (u rnbed inq ter  lSpru tng) ,

JMF r : r :yy : C3 yy  i rx

PEHI- mtrve H&L to PC

Den l r rha l t  des  Reg is te rpa ; r rs  HEIL
por t i  e ren  ( l tnbed i  nq ter  

"  
i  nc l i  rek te r

in  rJen Frogranrm:äh le r  FC t rang*

Sprnng )  .

FTHL:  E?

T{EP no crperetion

F r o g r a m m f o r t s e r t a u n g  b e i m  n ä c h s t e n  F e f e * h l .

NOF: t ]0

i
i
li
I

N
I
I
I
I
I
I
I
I

I

I
I
l
I
I
I

I
il
I
I
I
I
l*
t_

l {e i  ner di  eser Eef ehl e bee: i  nf  l  urßt

R e g i  g t e r .
e i  ns  der  Zurs tandsb i  ts  i  m FLAG-
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E e i s p i e l  5 . 1 .  l :

I n  e i n e r m  F r o g r a r n m t e i l  l * a n n  d e r  A k k u r n l r l a t a r  c l i e  t r l e r t e  ö , . . 3  a n n e h m e n ,

Resu l  t i  e rend h i  e raus  so l  L  das  FrnqrÄrnrn  rL t  e i  ner  der  v i  en  Adressen

( '1äFr  r )?BD"  03OA ba+v,  ö4?q , r * t r * * rn* r ,  {FCHL-Fef  eh l  ) .  D ie  Z ieLadressen

s tehen nache i  nander  i  n  e i  ner  Spr r - rng tahe l  I  e  J I ' IFTAB (d i  e  un tere  Adreß-

h ä l f t e  j e w e i l s  z u e r g t t  v q 1 ,  F e i s p i e l  S . 3 . ä ) .

BRANüH

,ll 'IFTAB

LX I H" JI ' IFTAF

ADD A

ADD L

l"lüV Ln A

l"lüV Er m

I I {X  H

l'luv D, m

XCHG

PCHL

?F

01

BD

{r3

r:rA

rl.3

79

C)4

Anfangsadresse der  Spr r - rng-

t a b e l l e  n a c h  H & L

( A )  v e r d o p p e l n

ä *  t A )  r L r r  T a b e l l e n - A n f  a n g s -

a d r e s s e  a d d i e r e n

( A ) + ( L )  = u r f r c k  n a c h  L

Z i e l a d r e s s e  ( u n t e r e  H ä l f t e )

Adrerßreg is te r  e rhöhen

Z i e l a d r e s s e  ( o b e r e  H ä l f t e )

(D lkE)  =  Adregge Sprurngr ie l

( D & E )  n a c h  ( H & L )

Z i e l a d r e s s e  i n  d e n  P r o g r a m m -

r ä h l e r  ( u n b e d i n g t e r  S p r r - t n g )

e r s t e s  Z i e l

e r s ; t e s  Z i e l

r w e i t e s  ä i e l

s w e i  t e s  Z i e l

d r i t t e s  Z i e l

d r  i  t tes i  Z i  e l

v i e r t e s  Z i e l

v i e r t e s  Z i e L

( u n t e r e  H ä l f t e )

( c l b e r e  H ä l f t e )

{ u t n t e r e  H ä l f  t e )

( a b e r e  H ä l f t e )

( u n t e r e  H ä l f t e )

( o b e r e  H ä l f t e )

( u n t e r e  H ä l f t e )

( c : b e r e  H ä l f t e )

B e i s p i e l  5 .  l . ? r

I m  B e i s p i e l  1 . 6 . 3  s o } l e n  r w e i  P r e q r a r n m - V e r s i o n e n  m ö g l i c h  s e i n  ( P e g e l

e n t n e d e r  i n v e r t i e r t  o d e r  n i c h t  i n v e r t i e r t  a l r s g e h e n ) "  I m  a w e i t e n  F a l 1

ur i  rd  der  C l " lA-Fe{erh l  n i  ch t  ben i5 t i  g t  n  r . rnd  män kann i  hn  ( r  ,  B ,  während er i  -

ner  Tes tphase)  durch  den NOF*Befeh l  # rse tsenr  L r f i  den  res t l i chen Te i l

des  Pragrä tn tns  n ic t r t  neLt  schr -e r ibern  {b rw,  ver r " r ;ch ieben)  zu  rn iJ rssen.
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n o c h  3 .  1 :  D i e  b e d i n g t e n  S p r u t n g b e f  e r h l e r  J Z

nLlr  dann autsge{r ' - ' rhrt-r  wenn das betreff  ende

b r w ,  5  g e s e t r t  i s t l  a n d e r n f a t l s ä  c e h t  d i e

n ä c h s t e n  F e f e h I  w e i t e r ,

n JC, JFE r- tnd JH werden
Zr - rs tandsb i  t  Z r  t !  F

Frogramrnautsf i thrutng bei rn

= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = g = = = = = =

J Z .  l < x ) / } r
jump otr zero

= = 5 = = = = = = = = = = = = = = = = i = = = ä = = g = = = = = = = = = = = g = = = = = = = = = = = E = = = = = = = = = = = = = =

$ p r u n g  t L r r  A c J r e s s e  x l i y y !  w e n n  d a s  z - F i . t  g e s e t r t  T H I G H )  i s t  ( b e -

d  i  ng ter -  SPru tng  )  .

J Z  x x y y :  Ü A  Y Y  l i x

================================================================

J E  t { r < } / } /
jump on carrY

= = = = = = = = = = = = = = = = = = = = g = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =

$prung rL r r  Adr -ersse  l i l i l v r  w€ lnn  dag3 t -B i  t  gesetu  t  (H IGH)  i  s t  (be-

d i n g t e r  S P r u n g ) .

J ü  x l i y y ! DA yy xr :

= = = = = =  =  = =  =  = =  =  =  = = = = =  =  =  =  =  = = = =  =  =  =  =  =  = = = = =  =  =  =  s = =  =  =  = = = =  = = = = = =  = =  =  =  = =  = =  =

J PE rcqx '1rlr jump on ParitY even

= = = = = = = = = = = = = = = = = = = = = = = = = ä = = = = = = = = = = = = = = = = = g = = = = = = = = = = = = = = = = = = = =

spr r - rng  rL r r  Adre : ;se  l r : {yy !  wenn das  P-F i t  geset r t  (H IGH}  is t  (be-

d i n g t e r  S p r l t n g )  "

J P E  x x y y !  E A  Y v  x r :

================================================================

JFI t< r< y}/ jump on minus

= = = = = = = = = = = = = = = = = 3 = = = = = = = = = = = = = = = 5 = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =

$ p r u n g  r L r r  A d r e s s e  ? r x y y i  w t 3 n n  d a e  s - F i t  g e s u ' t r t  T H I G H )  i s t  t b e -

d i n g t e r  S P r u n q ) .

J l " l  xxyyr  FA YY x : t

l r . le iner  d ies ;e r  Befeh le  bee in{ I i . r { l t  e ins  der  Zr - ts tandsb i ts  im FLAEi -

F e g i  s t e r .
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B e i s p i e l  3 . 1 . 3 :

Resr - t l t ie rend aus  dem Fege l  a rn  se?r ie l  len  tFu-E ingang SID so l1  e in  Fro-

grarn tn  un tersch ied l  i che  Reakt iBnrn  aus f  f rh ren :  Be i  HIE iH-Pege l  än  SID

so l l  es  rL l r  symbo l ischen Adresse UTE313 spr ingen u tnd  be i  LOW mi t  dem

n ä c h s t e n  B e f e h l  f o r t f a h r e n ,

D a e u t  k a n n  t n ä n  b e i s p i e l s w e i g e  d e n  S I D - F e g e l  i n s  l { S F  d e s  A k k u r m u l a t o r s

b r i n g e n  ( R l l ' l - F e { e h l  )  
"  

a l l e  r - ' r h r i g e n  B i t s  r 1 . . . 6  l ö s c h e n  t A N I - B e f  e h l i  F e -

e i n f  l u s s u n g  d e r  Z u s t a n d s b i t s )  u n d  b e i  g e s e t a t e r m  l ' l 5 E  t d a m i t  i s t  a u c h

das S ign-E i t  H I6H)  ru  CTE31S versHe igen (Befeh l  JUI ' IP  ON l ' l lNUSi  vg l  .

Be i  sp i  e l  l ,  .  6 ,  3 )  .

S I D I N I 5 ID*Fege l  nach A ( t4SB)

F i t s  t l . .  . 6  l ö s c h e n

I {SF=HIFH:  we i te r  be i  CTE313

s o n s t  h i e r  w e i t e r

R I P I

ANI tl{:)

JH CTESTS

] {x
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n o c h  3 .  l :  D i e  b e d i n g t e n  S p r u r n q b e f e h L e  J N Z "  J N C "  J F 0  u n d  J P  w e r *

den nL l r  dann aursgef  rhhr t r  wenn dag he t re f  f  ende Zus tandsb i t  Z ,  C!

F  b z w .  S  n f g h t  g e r s e t z t  i s t l  a n d e r n f  a l l s  g e h t  d i e  P r o g r a m m a u s f  t l i h -

rL rng  be im nächs ten  Be{eh l  u re i  te r  "

= = = = = = = = = = = = = = = = = = 5 = = 5 = = = = = = = = = = = = = = = : : = = = = = = = = = = = = = = = = = = = = = = = = = =

Jhl  z }{ r{ y}/ jump on not zercl

$prur rg  r r . r r  Adr rsgsr?  ) r ) tyv !  wenn das  Z-B i  t  n i  ch t  gesetz t  (LOl4)  i  s t

( b e d i  n g t e r  $ p r l t n g  )  "

J N Z  x x y y s  C l  y y  ü H

J h I E >< D€ yy jump cln no carry

Sprurng  r t - r r  Adresge ) rxyyr  FJenn das  C ' -B i t  n ich t  qeset r t  (LOhl )  i s t

i b e d i n g t e r '  S p r u t n g )  "

J N t  x x y y ; DI yy :<r:

b= ==== =  =  == == =  =  === =  = :s=  =  =  =  =  =  =  == =  =  =  =  =  == =  =  =  =  =  =  =  =  =  =  =  =  =  == == =  g  == =  =  =  =  == =

jump on pari ty oddJ F I T } d } { ) / y

= = = == = == = == = ==== = ==== = ä = = = = = = = = = = == = == = = = = = ==== = === ==== = === = = = ==

Sprung rL r r  Adresse x l ryy r  wenn cJas  F-B i  t  n i  ch t  qeset r t  (Lü td)  i  s t

( b e d i n g t e r  S p r u t n g )  ,

J P ü  x x y y ; EI yy : . tx

= = = = = = = = = = = = = = = = = = = = = = = = = = = ä = = = = = = = 5 = = = = = = = = = = = = = = = = = = = = = = = = = = = =

Jl= r+ x )/'!/ iump on plus

$prurng !Llr  Aclresse l : ) iyyq HE,nr l  rJ; : is ! i - 'Fi  t  rr i  cht qeset: t  (LOl^,)  i  st

( b e d i n g t e r  S F r u r r q )  "

J P  : r x y y :  F I  y y  ) i l t

l " . e i n e r  d i e s e r  F e f e h l e  b e e i n f l u r l i t  e i n s  d e r  Z l t s t a n d s b i t s  i r n  F L A E -

Reg i .  s te r r .
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B e i s p i e l  3 .  l . i l :

E i n e  O p e r a t i o n .  b e i s p i . e l s w e i s e
tt{)(-}rr ,  begi nnend hei ei  rrer.

rrshrere l" fale wi.e,derholt  alerds*n

mal 14 l ' la l  )  .

das Ar-r f  f  rhl  I  en von Spei cherzel I  en mi t

b e s t i m r n t e n  A d r e s e e  ( h i e r . h e i  ? F E Ö ) ,  s o l l

(Dr - r rch l  aur f  en  e i  ner r  Sch l  e i  f  e l  h i  e r  dee i  -

Dann 1ädt  tnän da : t t  vor  dem $ch l .e j . f  en-E insprL lng  e inen Zäh ler  (h ie r  Re-
g i  s te r  C)  mi  t  e i  nem l " t r - r l  t i  p l  i  ka to r  n  der  p ro  Sch l  e i  f  endurch l  aur f  um E i  ns

v e r r i n g e r t  w i r d r  u r d  d e r  d a m i t  h e g t i m m t o  w i e  o { t  d i e  S c h l e i f e  d u r c h -

l a u f e n  w i r d .

D i e  E n d a b f r a g e  t l s t  d e r -  $ c h t e i f e n : ä h l e r  N r - r l 1 ? )  w i r d  ü b e r  d e n  b e d i n g -

ten  Spr r - rng  JUHF ON NOT ZER0 vc : rqencr ,n rnen ( ru rück  aum Sch le i fenanf  än9r

s o l a n g e  d e r  l ' l u r l t i p l i k a t o r  n a c h  n i c h t  a u f  N r - r l 1  g e = ä h l t  i s t l  v g 1 .  B e i -

s p i e l  1 . 1 . 1 ) .

CLEAR

L 0 F 3 1 4

l ' l v l  c , 1g

LX I H. äFE{J

P|. nr" {tö

IT'IX H

DCR C

JNZ LOPSI4

Fi )i

$ c h l e i f  e n z ä h l . e r  =  ? 4  d e z .

Anfangsadresse nach H&L

0ö in  RAl " l *Ze l le

Adreßreg is te r  e rhöhen

S c h l  e i  f  e n : ä h l  e r  e r n i  e d r i  g e n

n i  ch t  Nur l  I  :  we i  te r  be i  L0P314

s o n s t  h i e r  w e i t e r
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3. 2 Unterprogramrn-Auf ruf

L le im Unter -p rogramm-Aur f  ru f  w i rd  da : i  au t f  r - l t fende Frograrnm nut r  vorä-

bergehend ver l  i t=* t  ,  d 'h  -  nach dern  Dr - t rch l  au t f  en  des  Unterpro-

gr *Ä* r  e r fo lg t  a r . r to rna t isch  der  Rf tc [ ' : spr r - tng  ins  au f  ru f  ende Fro-

t r * * r n .  D a z u r  w i r d  ( w i e d e r u m  a u t t o m a t i s c h l  v o p  d e m  S p r u r n g  i n s  U n -

te rprogramm d i .  e  jen i  qe  Adresse i  n  den Stac [ t  i " ] tberschr i  eben n  be i

der di  Ä Proqramrnaursf iJthrurng tc:r tgeset=t taerden sol l  tbei  dern autf

C A L L  f o L g e n d e n  F e f e h I  ) .

EAI-f- r< D< 1/'t/ cal  I

================================================================

$prung rL r  dem be i  Adress ie  ) i xyy  beg innenden Unterprogramrn (unbe-

di  ngter UF-At-t f  rut f  )  .

CALL xxyy :  CD YY , ' {x

Es  werden
f 1r-r l j t .

h i . e r d u t r c h  k e i n e  Z u s t a n d $ b i t s 1 f n FLAE-Req ig te r  bee in -
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E e i s p i e l  3 . 2 . 1 1

B e i e i n e r D a t e n i i b e r t r a g u n g { A u r s g a b e i j t b e r d e n } r . a n a l 0 Ö ) r n u ß n a c h - j g d e r

Ausgabe geprü f t  werdenr  c lb  d ie  im Reg is te rpaar  D&E s tehende Endadreg-

ge er re ich t  i s t  (Verg le ' i ch  von D&rE und H&rL)  '

d i  eser  verg l  e i  ch  au tch  an  anderen s te l  l  en  des  Frogra fn{ns  benöt i  g t

l * l e i d e t  f f i a n  d i e s e  A l ; t i v i t ä t  s w e c l l r n ä ß i q e r r w e i s e  i n  e i n  u n t e r p r o -

e in ,  Fe i im Rf rc t :spru tng  aurs  d iesern  un terproqrarnrn  coF lPAR is t  das

HI6H|  wenn d i  e  Inha l  te  der  Rec i  s te r rpaare  D&zE und HßrL  g l  e i  ch

s i n d  ( v q t .  F e i s p i e l e  I .  1 ' ?  u t n d ' J ' 5 ' ? ) '

w i r d t

gratnm

z-B i  t

S E R I E L

r_.üF331

l,-x I Hr äBi)ü

LX I  D r  SAFF

l ' lOV At m

üUT t-tu

I N X  H

CALL COI'IPAR

JNZ LOFS?1

)i l:

Anfangsadresse nach

Endadreese nach D&E

Datenwor t  ho len

(A) i-'rber lr.anal rlt-t ausgehen

Adresse erhöhen

E n d a d r e s r i e  e r r e i c h t ?

n ä i n ;  w e i t e r  b e i  L 0 P 3 2 1

s o n s t  h i e r  w e i t e r
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noch 3 .2= Be j .  den bed inq ten  CALL-FefehLen 87 ,  E tn  CFE unrJ  C l " l  e r -
fo lg t  der  Sprung ins  Unterprogrärnrn  nur  dannr  wenn das  be t re# fen-

d e  Z r - r s t a n d s b i  t  7 r  ü "  P  b r w "  S  g e : : e t : t  i : i t  I  a n d e r n f  a I l  s  g e h t  d i  e

F r o g r a m m a u t s f ä h r u n g  b e i m  n ä c h s t e n  F e f e h l  w e i t e r ,

I

EZ. r€ >< }/y cal I crn zErro

= == = = = = ==== = = = = == = = ä= = == = = = = = = = = = ==== = = = = = = == == = === = = == === = =====

Sprunq en  der rn  be i  Adr -esge ! i l i yy  be*g innenden Unterprogrärn tnr  wenn

das Z-B i  t  geseta t  THIGH)  i  e ; t  (bed i  ng ter -  UF- 'Auf  ru {  )  .

t rZ ) :xyyr t t  yy ) i l i

EE x r< )/l/ call trn carry

$prung rL l  dern  be i  Adr -esse
d a s  ü - B i t  g e s e t e t  ( H I 6 H )  i s t

l { } i yy  beg innenden Unterpragran imr  wenn
( b e d i r i g t e r  U F - A r - r f  r u f  ) .

Cü xxyy r DC yy ;rx

t

EPE }{ >{ }/}/ cal l  on pari ty even

Sprurrg r l r  dern bei AcJresse
d a s  F - F i t  g e s e t a t  ( H I { 3 H )  i

xuyy  be+q i  r rnsrnden Unterprograrn fn !  wenn

s 'L  tbed ing ter  UF- -Aur ' f  r -u f  )  .

C F E : . { } t y y ! E l l  yy  xn

EFI >< !< )/)/ ca l l  on  minus

Sprung rL r  dern  her i  Adresse Fr ! {yy  beg j .  nnenden Unterpragra tnmr  wenn

das S-B i  t  geset r t  tH I6H)  i  s t  (bed i  ng ter  UF-Aur f  ru f  )  .

t l " l  xxyyr  FC yy : rx

l r , e i n e r  d i e s e r  F e f e h l e  b e e i n f l u ß t  e i n s  d e r  Z u s t a n d s b i t s  i m  F L A G -
R e q i  s t e r ,
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Beisp ie l  3 -2 .22

Di  e  e i  nae l  nen B i  ts  c lee  Akk l rmut l  a te rs  s teuern  ger i  e l  I  nache i  nander  e i  ne

Fer ipher iescha l tung än  (Aursqabe i - l tber  l ' i ana l  8 t l ) .

Fe i  H IGt { *FegeL benöt i  g t  d i  e r  per i  phere  Scha l  tung eurn  E i  nschwi  ngen dop-

p e l t  s c t  L a n g e  Z e i t  { ?  m s }  w i e  b e i  L O W - F e g e l  ( t  r n s ) '  J e  n a c h  F e g e l

w i  rd  daher  das  Unterprogrärnrn  rL r r  Ze i  tverz  ögerung e i  n -  oder  zwe i  ma l

au fgeru t fen  (bed ing ter  Unterprograrnm-Auf r r - t {  CALL ON CARRY) .

OUTSLhJ

DELYl

DELüF.

L X I  H "  ä A ü Ö

N O V  A r m

OLJTBtl

RLü

trtr DELYT

TALL DELYI.

X X

l " lvI  A! gE

DTR A

JNZ DELÜF

RET

Anfangsadresse nach HEIL

Datenwor t  nach A

(A) frber l ' : :änal t l t )  ausgeben

f 4 5 B  i n s  C a r r y - F i t  s c h i e b e n

[.$f__h.ei..".8=l das Unterrpro-

grarnrn DELYl autfrut fen

D E L Y l  a u f r u f e n

1  m s  L a u r f r e i t  ( b e i  4 r 1 9

( A )  e r n i e d r i g e n

n i  cht Nr-r l  I  r  wei ter ber i

sonst Ri- icksprurng

l'lHz )

DELOF
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ncrh S- 2: Fei den ba*d i  nqteln tALL-Ferf  eh I  en CNZ , CNC 
" 

CFU und CP

er f  n lg t  der  Sprung ins  l Jn te r l f , r t rq ] r€ ( iT rm nLt r  dannr  wenn das  be t re { -

f  e n d e  Z u s t a r n d s b i t  7 - ,  C ,  F  b r w .  5  n . f g " h ! .  q e s e t z t  i s t l  ; r n d e r n f  a l l s
geht  d i  e  Frograrnmausf  i ih r -nnq be j .  m nächs ten  Fef  e f r l  wet i  te r .

chrz >€ }{ y)/ cal l  on not zerrr

Sprunq : l t  cJem be i  Adr -e .g t :e  ) * ryy  berg i .nner r rde*n  Unterprngrämm!  wenn
d a s  Z - F i t  n i c h t  g e s e t r t  ( L { J h J )  i s t  ( b e d i n g ' L . e r  L I F - A r - t f  r u {  )  "

CNZ xxyy r t4  yy r : l i

cf{E } { x ) / y cal I cln no carry

g = = = = = = = = = = : = = = = =  =  = = : = = = = = *  5 ; E = = : = = =  3 : : = 5 = : :  = =  =  = = = * = =  =  = = = = = = = =  = = = = ä * =  = =

Sprutnq rLr delnr bel i  AcJrss;$s i {} i \ . ry beqinnerrr1err Unter-pr-ogrärnrn{ **a,n
das  t *F i  t  n i  ch l  geset : ; : ' t  tLü ld i  : i  t ; t  tbed i  ng l te r  UF-A l r f  ru f  )  .

üNC3 ]{  yy: D4 y-\. li ii

EPC} >{ }< }/}/ ca l l  on  par i ty  odd

Sprnnq  :L l  r Je?m t re i  Ad r -es : se  l * i y ' 1 . '  he *g innenden  Un te rp rag rämmr  Nsnn

das  F -F i t  n i ch t  oese : t r t  i Lüb l )  i s t - :  ( be ,d : i r r t r t e r -  UF*Ar - r f r u t { ) .

üFf l  x i ryy r E4 vv  r : l

GF x }{ )/.l/ c a l l  o n  p l u s

Sprung =Lr  cJern  bes j .  AcJrergs iss  u l ryy  bec inne,nden Unterprogrä fnrnr  wenn
das E i ' -B i t  n ic l r t  gesetz t  (LUt { }  : i ' ; ' L  ibed ing ter -  UF ' -A t - t f  ru f  )  "

ü F  x x ' v y : F4 -r"y x li

| , . : :e i  ner di  eser Be{ehl e beei n 'S I  r-r i l t  s i  ns der Zr. .rstandsbi ts i  m FLf l6-

Reg i  s i te r
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BeiBp i .e l  3 .2 .3 :

Das Unterprogrärnm DIVIDE f  i . ih r t  e i  ne  D i  v i  e . i  on  d l t rch  "  be i  der  der  D i  v i  *

Eor  im Reg is te rpaar  HEaL s teh t .  D ieses  Unter rp roqra tnrn  dar f  jedoch nL t r

dann au f  gerur f  en  werdenr  wenn er ins?  Pr t r f  ung erg€ben ha tn  daß der  Inha l t

vo 'n  H&L . t r1g lg tgh  Nr - r l l  i s t -  i i n  d ies .em Fa l . l  i s t  das  Zero-B i t  t9E! )  i  än-

dern f  aL  lg '  go l  l  d ie  Frogranrmal rs f  f th r r - rnq  be im nächs ten  Fef  eh l  we i te rge-

h e n .

D I V Ptüv An L

ORA TJ

cNz

u n t e r r - e  D i v i s o r - H ä I f  t e  n a c h  A

(A)  und tH)  üDER-ver l ' :äp{en

(  Zurg tandsb i  ts  bee i  n f  l  ussen )

nLr r  be i  Z=( r  dag Unterpro-

qrarnrn  DMD aut f ru fen

s o n s t  h i e r  w e i t e rl t x

DIVIDE

E e a c h t e n  5 i e  b i t t r s "  a u f  w e l c h e  e f f e k t i v e  W e i s e  h i e r  d e r  I n h a l t  d e s  R e -

g is te rpaars  HßrL  aur f  t ' h . rL l  abeef rag t  r * i rd l  ühne an  HErL  e twas r | . t  verän-

d e r n ,  w i r d  d e r  I n h a l t  e i n e s  R e g i s t e r s  i n  d e ' n  A k k t - t m u l a t a r  t r a n s p o r -

t i e r t  u t n d  m i t  d e m  I n h ; r t t  d e s  a n d e r e n  R e q i s t e r g  Ü D E E - v e r k n ä p f t i  d a s  i m

Akkutml r l  a to r  geb i  l  de te  Ergebn i  s  i  s t  nLu-  dann Nr - r l I  i  wenr r  der  Inha1 t  be i  -

d e r  R e g i s t e r  H  u r n d  L  N r - r I L  i s t .  I n  c J i e s e r n  F a l I  w i r d  d a s  Z e r e - B i t  E e -

se t r t ,  wa*  mi t  dem ansch l  ießenden bed ing ten  Unterpragrarnm-Aut f  ru f

TCALL 0 f - l  NOT ZERü)  abge* f rag t  werden [ ;ann '
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n o c h  3 . 2 :  D i e  a c h t  F t e s t a r t - B e f s : h l t l  s i n d  E i n w o r t * S p r u n g b e f e h l e
i n s  U n t e r p r o q r ä r n m r  b e i  d e n e n  d i e  Z i e * I a d r e s s e  i m  F e f e h l  i m p l i e i t
e n t h a l . t e n  i s i t .  A r - r c h  h i e r h e i  w i r d ,  w i e  t r e i  a l  l e n  U n t e r p r o g r a r n r n -
Auf  ru f  en  o  d i  e  Adresse c les  nächs ten  Bef  eh l  s i  i  n  den Stack  rhber -
g c h r i e h e n "  d a i n i t  n a c h  d e l m  R l i c k s p r u n g  a u s  d e r n  U n t e r p r o g r a m m  d i e
Programmaurs f  ührung be i  d ieser  Adresse {o r t - :qesets t  werden [ *ann"

Di .ese  Fef  eh le  [ , :  önnen mhne we i te* res  im Anwender -programnr  verwendet
w e r d e n o  c b w o h l  s i e  p r i m ä r  f  { r r  d i e  V e r a r b e i t l r n g  e x t e r n e r  F r o g r a m r n -
l tn te rbrechunga*n  am CFLJ- 'E j .nqäng INTR vmrqesehen g ind .  A l : ;  Rea l * t i -
o n  a u r f  e i n e  A k t i v i e r u n q  a n  d i e s e m  E i n g a n g  u n t e r b r i c h t  d i e  t F U
d j .e  lau t f  ende Frograrnmautg f  ührurng .  l  ies t  d ie  an f  dern  Datenbus an-
I  i  egende In f  o r rna t i  nn  e i  r r  und verarbe i  te t  s i  e  a l  s  Fe f  eh l  .  Wenn
d i e  p e r i . p h e * r e "  u r n t e r b r e c h e n d e :  l i t e L  l e  s u  d i e s e r n  Z e i t p u n t r t  e i n e n
der  Restar t *Bef  eh l  e*  au f  r jen  lJa tenbur ,s  scha l  te t  

"  
I  assen s i  ch  ohne

groBen Harc l r+are*Auf  wand ac f r t  va* rgch i  edsrne  $prurnqe i  e le  un tersche i  - '

cJen n  r t . t  dener r  a l  s  Rea l l t i  t :n  a ru f  e i  nen In te r rup t  ver rwe i  g t  werden
s o l l .

i = = = = = = = = = = = = = = r = 5 = = ä = = : = ä ä = =  ä : s = = s = : : =  = = = 5 =  = * = = = = = = = = = = = = = = = = = = = = = = =

titsiT restart

===========

Ei nwnrt-Unterpr-oqr-arnrr- 'Aurf  r-urf  mj.  t  {e: ; terr  Z j .  et l  adress€t.

n ( J
RST n r il7
Z i  el  acJresse; t)*OÖ

1=3
CF D7 DF'

0öü$ 0{i 1(J {rö I E

5 6 7
Ef: F7 FF

eö:{B {t03c' ÖC,SB

4
E7

r)öärl

E e * i n e r  d i e s e r  F e f s , h l q *  t r e + e i n f l u r l j t  e , i n s  d e * r  Z u s t a n d s b i t r ;  i m  F L A 6 -
R e g i  s t e r .
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B e i s p i e l  3 . 2 . 4 =

Sof  e rn  i  m Frngrarnm der  Fe f  eh I  E I  (Enab l  e  In te r ru tp t  )  dur -ch I  au f  en  wor -

d e n  i s t . ,  a k z e p t i e r t  d i e  t F U  e x t e r n e  P r o g r a r n m l t n t e r b r e c h u t n g e n r  d i e

c lu rch  HIGH-Fege l .  an  den Unterbrech l rngse ingängen ausge lös t  werden.

b l e n n  b e i s p i e l s w e i s e  v i e r  e x t e r - n e  S t e l l e n  : L t r n  I N T f t - E i n g ä n g  Z u g r i f f  h a -

b e n  ( d r b e r  e i n e  H a r d u + a r e " - ü D E E * V e r l t n i - ' r p f u n g ) .  l : ö n n e n  d i e s € :  m i t  e i n f  a c h -

s t e n  t ' l i  t t e l n  e i r r e n  I n t * r r l r p ' t ' - V e k t o r  ( S p r r - r n g : i e I  f  ü r  d i e  I n t e r r u p t - S e r -

vi  ce-Rt: l t t  i  ne )  a*re eLlgen "

Nach A l l t i v ie runq des .  INTR-E ingängs er reurg t  der  Frozessor  (au l ie r  dem

INTA-S i  gna l  )  e i  nen RD- ' Impur ls "  mi  t  rJem er  d i  e  In f  o rmat i  on  vom Datenhuts

e * i n l i e s t  n n d  a l g  F e { e h I  v e r a r b e * i t e t .

L i e g e n : u r  c l i F s e r r r  Z e r i t p r - r n k t  a l l e  D a t e r n b i t s  a l t f  H I E H  ( 4 . 8 .  i j t h e r  h o c h o h -

mige Fr - r l  1 - r - rp - -ü , l i r Jer rs tände)  .  w i rd  r rFFr r  e r inge lesenr  war ;  dem RSiT-7-Eef  eh l

en tspr ic t i t  { ' fes tes  Sprurngz ie l  ( t { t -a .E l  fä r  e ine  der  u tn te rbrechenden Ste l -

l e n ) ,

l - e g t  d i  e  u n t e r b r e c h e n d e  S t e l  1 e  z e i  t g l  e * i  c h  r n i  t  d e m  R D - I m p u l  s  e i  n g  d e r

D a t e n b i t s  3 ,  4  n d e r  5  a u {  L U t d .  l i e s t  d i e  i l F U  e n t s p r e c h e n d  " F ' 7 " ,  " E F "

b : w ,  r r D F ' r  e i n "  w a s  d e n  F e f e h l e n  R S T  6 .  R S T  5  b r w ,  R S T  5  e n t s p r i c h t

m i t  d e n  : u r g e h ö r i g e n  S p r u r n g z i e l e n  f  r . : ' t r  d r e i  w e i t e r e  u n t e r b r e c h e n d e  S t e l -

I  e n .
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3. 3 Unterprogramm-Rücksprung

Der  Rar tu rn-Eef  eh1 sch l  i  eß t  i  r r  der  Reqe ' l  jedesr  Unterpragramrn ab ;
b e i  s e i n e r  A l t s f i h h r l t n g  w i r d  ( a u t a m a t i . s c h )  c l i e j e n i g e  A d r e s s e  a t - r g
derm !3 t -ack .  geho l t "  d i .e  he ' i rn  Sprur rq  in$  L jn te rprograrnr r  dor th i .n  d tber -
s c h r i e b e n  w c r d e n  i s t .  D i e s e  / l d r - e s s e  w i r d  i n  d e n  F r c g r - a m r n r ä h l e r
ge l  adern  o  worauf  h i  n  cJ i  e  Fr -oera .mrna l rs f  ä t r r -nng dor t  f  a r - tgexet r  t  w i  rd ,

FtET return

:  = : : : : = = =  = = = : =  s  = :  = =  = = = = = = : :  = = = = = = = = =  = = = =  = = =

Rücksprung . ru tg  c lem Un{ :e r -Froqrdmrn (L . rn t rs*d inq{ :s : r  R iJ rc [ ' : sprurnq) .

RET r c9

Ei  ne  Bee i  n f  I  uss l rnq  c le l r -  Zus tandsb i  ts i  e r r - f  t : l  g t  h i  e rdur -ch  n i  ch t .

70 FßAr;-sSsySrief Nr:. 1



B e i s p i e l  5 . 3 .  l :

Der  am Sr 'ch l t - t f i  e ines  Unterpraqrär f i .ns  {daru  gehör t  a l rch  jede In te r rup t -

Serv ice-Rout ine !  )  s tehende Fe{eh l  RETURN bewi r t r t  den au torna t ischen

Rr l i cksprnng ins  i rbergeor r lne te"  au f  ru f  ender  Prograr r rn  {v91"  Be isp ie l

3 . ? , ? r .  D a s  g e s c h i e h t  d a d n r c h .  d a l J  d e r  I n h a l t  d e r  : u  d i E s e r n ,  Z e i t p r - r n k t

v c r m  S t a c k - F o i n t e r  a d r e s : . g i e r t e n  l i p e i c h e r = e l 1 e n  d i r e k t  i n  d e n  F r a g r a , r n m -

r ä h l e r  t r a n s p o r t i e r t  w i r d !  w ä s '  r L r r  F r o g r a r n r n f a r t s e t : u n g  b e i  d i e s e r

.Adresse fähr t .

E e i s p i e l  3 . 3 , 2 :

D e n  e b e n  g e s c h i l c l e r t e n  S a c h r r e r h a l t  k a n n  n r ä n  a u c h  f  r l l r  e i n e n  v ö l 1 i 9  ä n -

deren Zwerck  ausnur t ren :  Im Ere i  sp i  e l  3 ,  1  .  : t  ver - rwe i  g t  das  Frc :g rarnrn  ru  e i  *

n e r  v o n  v i e r  r n ö g l i c h e n  Z i e l a d r e , s s e n "  r : h n e  i w i e  r . F "  b e i  e i n e r n  U n t e r -

p rogra tnrn)  r t . t  e inern  eent r -a len  Fun l l t  :u r i j r ck ru l lehrenr  ä f i  dern  s ich  a l  Le

mög I  i  chen Sprunge i  e l  e  p r i  eder  t re f  f  e r r  .

Nenn ,nän vcr  Er r -echnen de 's  Sprunqr ie rLe  d j .e  Adregse des  For tse t rL rnqs-

p u n k t e s  ( h i e r  t T E 3 3 : )  i n  d e n  S t a c t r  ü b e r t r ä g t  ( F U S H - F e f  e h l ) ,  k a n n  r n ä n

d ie  v ie r -  Prograrnrnrwe ige*  mi t  RETURN ahsch l  ießenn urnd  be i  Aurs f  f th rung

d ieseE RET-Bet f  eh ls  e r f  o lq t  d* rnn  dar t  d ie  f r ragrarnmf  o r tse teung,

BRANCH L X I  H . C T E 3 3 :  F a r t s e t r u n g s a d r e s s e  n a c h  H & L

FTJSH H CTESä2-Adresse in  den Stac l r

LX I  H .  J I {FTAB

:{ } i  Adret iberechnung

) i l i  t v g l .  B e i s p i e l  3 .  1 , 1 )

frtHL.

) i l i  f l raqramrnrrfartsetrung [€q-h

Rüc[ , :  t :ehr  aLrs  den v ie r  Te i l .en

Die  v ie r  Fragramnr :we i .ge"  ru r  denen rn  dernen das  Hauptproqrarnrn  mi t  dern

Pt r t {L -Fefeh l  veraweigen kannn müssen in  d iesem Fa l l  rn i t  dern  Be{eh l  RET

abgesch l r :ssen werden,

üT833:
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noch 5.5: Di s* be*di  ngtern Ri icL:si f rr-Lrngbef ehl e RZ r t lC, RFE urnd Rl" l  wer-
den nr. tr  dann at- tsqe{ t- ihrt  {  wt:r ln dae. betr-* ' f  f  ende Zr-retandsbi t  Z. Ct
P  b : w "  S  g e s e t e t  i s t - : . t  a n d e r n f a l l s  q e h t  d i e  F r o g r a m m a l r s f i J r h r u n g
bei m nächsten Far ' f  elrL rrrei  ter-  "

RZ return on zero

Rt- ic l l : ;p ru tnc l  aurs  denr  Unta- rFr -c rqrärnrn i  wer t r r  das ;  Z-E i t  gese* t r t  (H IGH)

i  s t  ( h e d i  n q t e r  R f r c k s p r u r n g  )  .

F Z :

FIG return on cärry

Rt- ic l te5prutnq aLr$ de*rr  l j r - r terpr-oc l rc l rnrn i  hrenn c jas t i - f r i  t  gesetr t  (HI6H)

i s t  ( b e d i n g t e r  R ü c l ; s p r l t r i g )  "

]iIPE return on pari ty even

Rücksprung au ts  dern  Unter rp rnqr 'ä r f in r !  wenn das  F*B i t  geseta t  (HIGH)
i  s t  tbed i  ng ter  R i j rc l : sprL lnq  )  .

FIFT return on minus

Rt- ic l ;spr- l tnq c l t . ts  dem Unts*r 'Frc lqr-ärTi l r r r  H6'nn dars i  S-Fi  t  qeser t r t  (HIüH)

i  s t  (  bed 1 ngter  Ri - ic  l , .sprL l r rq i  .

R H I

H . e i n e r  d i e s e r
R e g i  : ; t e r .

E t e f e i l - r l e  h e e i n { : l n i i { : .  H i n s  d e r .  f u r s : t a n d s b i t s  i r n  F L A G *
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B e i s p i e l  5 . 3 . 3 :

Das Unterproqr ; r rn rn  B INBf  g t l t r t  e i  ne  i  m Akkur ru l  a ta r  s tehende F i  när rah I

{ d i e  k l e i n e r  i s t  a l s  d e e i m a l  1 ü ü }  : l n  a w e i  F C D - D i q i t s  u t r n ,

Dazu Subt rah ie* r t  € 'E .  vc . r r r  Ah iL :L rnr r . . rLa tar - Inha l t  sc l  o f  t -  ÖA (dee i rna l  1ü)  r

b i E  c l a s  E r g e k r n i s  d a d u r c h  n e q a t i v  w i r d .  I n  d i e s e r n  F a l 1  e r f o l g t  d e r

R{ rck : ;p rurng  i  ns  Hanptpragrarnm tBef  eh l  RETURN f iN  t ' l IN IJS)  mi  t  der  Zeh-

ner*Ster l  l  e  i  n  Reg i  s te r r -  B  und der  E i  ner -S te l  le  i .  n  Reg i .  s te r r  C '

tt INE II

t-üF33.J

HNNSiUF

l" lVI ß, t1t1

t{üv rl r A

sUI Örtr

Rt'l

I N R  B

,]l'lF L-{:1P3f,3

Z e h n e r s t e l  1 e  1  ö s c h e n

( A )  n a c h  C  r - e t t e n

v f i n  ( A )  d e r i r n a l  L t - t  a b t i e h e n

b e i  n e q a t i v e r n  E r - g e b n i s  { 5 = 1 )

Rüc[ ' :  6trr 'Ltng

s ;or rs t  lehner  e rhöhen

utnd  we i te r  s l tb t rah ie ren
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nt rch  3 .3 :  D i  e r  bed i  nq ten  f t i . i cksprungbef  eh l  e  RNZ 
"  

RNC"  RFCI  r - rnd  RF
werden nLr r  danr r  ausger f  r - ih r t {  wenn das  be t re { f  ende Zr - rs tandsb i t  Z r
C .  F  b r w "  S  n - . f g h t  g e r s e t r t  i s t I  a n d e r n f a L l s  g e h t  d i e  F r a g r ä r n m a L r s -
f  rhhrurng  be i  m nSchsten  Hef  eh l  u*e i  te r ,

Frl\t z return on not zero

Rückspr l rnq  a l rs i  cJem lJn terpr -aqrärnm wc]nn  das  Z-F i  t  n i  ch t  geset r t
(LOW) i  s t  (bed i  nq ter  Rr l i ckspr l rn { l )  .

RNZr  Ct l

f=tlrlE return crn ncr cärry

Fi icksprung äus  dern  Unterpraqr -ärnmr  hrenn das  C-B i t  n ich t  gesete t
(LUhf  i  i  s t  (bed i  ng ter  Rr i tc [ ;sprunq )  .

R N C ; Dü

FIPE return on pari ty odd

Ri - ' t cksprung aug dern  Unter rp r -agrärnnr r  wenn das  F-B i t  n ich t  geset r t
tLüh, )  i  s t  (bed i  ng ter -  F t i - i c l : : sprunq )  "

RFür  EO

FIF return on plus

Rüc l ' : spru tng  aL t |3  dem Unterpraqr -a f f i rnq  wgnFr  das  s -B i  t  n i  ch t  gerse tz t
tLOW) i  s t  tbed i  ng ter -  H l i c l . rspr "unq )  .

R F I  F Ü

l * : .ei  ner di  eser Berf  ehl  e beei nf  l  u i i t  e i  ng der
R e g i  s t e r ,

Z u r E t a n r j g b i t s  i m  F L A E -
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B e i s p i e l ' 3 - 3 - 4 :

Nach Ar-t f  rut f  '  des tJnterprogräfnfns C0| ' IFAR (vgl "  Bei spi  el  e ?'  1 '  3

3 . ? . l )  s o l I  d a s  Z e r o * F i t  a u f  H I 6 H  g e s e t : t  s e i n "  w e n n  d i e  I n h a l ' t e

R e g i s t e r p a a r e  D & E  r - r n d  H ü e L  g L e i c h  s i n d "

D i  ese  Eed i  ngLrng i  s t  nLr r  dann er f  f j r l  I  t .  wenn be i  de  Te i  l  verg l  e i  che  t  In -

h a l t  d e r  R e g i s t e r  E  u r n c J  L  ä g l g i g  I n h a l t  d e r  R e g i s t e r  D  u t n d  H  g l e i c h )

p o s i t i v  a u t s f  a I  l e n .

F ä h r t  b e r e i t s  d e r  e r s t e  V e r q l e i c h  r u  e i n e r n  n e g ä t i v e n  R e s u t l t a t  ( d . h .

u n g l e i c h e  R e g i s t e r - I n h a l t e ) ,  w i r d  d a s  U n t e r p r o q r ä r n r n  v o r r e i t i g  v e r l a s -

sen (Eefeh l  RETURN CIN NOT fERü) .  Am L0N-Zurs tand deg Zero-F i ts  e rkennt

d a s  H a u t p t p r o g r a m m  i n  d i e s e f n  F a l l  o  d a ß  k e i n e  6 I ' e i c h h e i t  v o r l a g '

Nach dern  swe i  ten  Te i  I  ver rq l  e i  ch  (CPIF-H-Fef  eh l  )  l , :ann  unmi  t te l  bar  der

R ü c k s p r u r n g  e r f  o l g e n i  d i e s e  5 i t e 1 1 e  w i r d  n L l r  d a n n  e r r e i c h t "  w e n n  d e r

e r E t e r  T e i  l v e r g l e i c h  p o s i t i v  a u s g e f  a l  l e n  i s t "  I s t  d i e l s  a u t c h  b e E i m  a w e i -

ten  Te i  l  verg l  e i  ch  der  FaL t  ,  e r f  o l  g t  de ' r  F f rcksprung mi  t  gesete tem Ze-

ro-B i t ,  ander -n#a l  l s  i s t  das  Z- t t i ' L  LOWI rJas  ar . t f  r l t f  ende Hauptprogra tn tn

b e k o r n r n t  a u r f  d i e s e  W e i s e  d i e  g e f a r c l e r t e  I n f s r m a t i o n  ü b e r  6 L e i c h h e i t

b e w .  U n g l e i c h h e i t  d e r  R e g i : ; t e r i n h a l t e .

urnd

der

llot'tFAR t4üv Ao E

TI,IF L

RNZ

l'lov An D

tl{F H

FET

{ E )  n a c h  A

( A )  m i t  i L )  v e r g l e i c h e n

u n c l L e i c h l  F f t c l t s P r u n g  m i t  Z = Ö

i D )  n a c h  A

( A )  m i  t  ( H )  v e r g L  e i  c h e n

nur  be i  { i t  e i  chhe i  t  i  s t  7=L
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3.4 Verarbeitung von Programmunterbrechungen (Interrupts)

D i e  B e { e h l e  R I l " l  n n d  5 l t " l  h a . h e n  e : i n e  f , t o p p e l f r - r n l l t i a n ü  s i e  d i e n e n  e i -
nerse i ts  zurn  Datenver - [ : :ehr  rw igchen de :m Ak l ' :u rmur ] .a tc r r -  und den ser - i -
e l l e n  ü F U - A n s c h l ü s s e r n  S I I l  t i r w "  S i t l D .  l r n d  a n d e r e r g e ' i t s  l e s e n  b e w .
l a d e n  s i e  d a s  I n t e r r u p { : * l " l a s l l e n - R e q i s { : e . r  ( v 9 1 "  A b E c h n i t t  1 . 6 ) .  I n
d i e s e m  R e g i s t e r  r " r i r d  f e r s t c - t r e l e q t ,  w e . [ c h e r  d e r  d r e i  U F U - U n t e r b r e -
c h u t n c a s e i n c . g ä n g e . R S T S , 5 -  R S T ö , 5  b ; w .  R S T 7 . 5  f  f r r  e : l t e r n e r  U n t e r r b r e r -
c h u t n g e n  v r : r h e r e i t e t  ( " m a g k i e i r l - " )  w i r d "

Be i  A t r t i v i .e* r l tng  e j .ners  rJer -  tF 'U-Unter r -b rerch l rngs*E inqänget  TRAF"
RST7.5"  RST{r "5"  RST 5"5  ocJer  l t l l 'R  t - . rn te r -b : r i . ch t  der  Fro=essc l r  nach
B e e n d i g L t n q  d e s  a l t g e n b l i c t r l j . c h  i n  d e r  r - 1 r - r s ; S ü h r r - r n g  b e f i n d l i c h e n  B e -
f e h L s  s e i n  J . a u t f e n d e s  F r - c , g r ; r r n m  u t n d  s p r i n q t  s u  e : i n e r  f e s t e n  Z i e * I -
adresse (be j .  TRAF- '  r iac t r  ( i t ) I4u  ber i  R !3T7,5  nach t ) tJ3 t r  h :e i  RST6.5
nach öö : ;4  u rnd  be i  RST:1"5  nach t ) t l lC t  h :e i  I I ITR uv i . r -d  in  der -  Fege l
e i  n  Rest ; r r t * tse f  eh l  t * i  nqe l  es€ in  t - l r rd  en tsprechend ver rwe l  g 'L  (v91 .
d ; r ru t  Abg;chr r i .  t t  f , " : )  "

VoraLtss;etrutrrg f  r- i r  . iecle, l3r 'oc1r-anrmlrn{:er-bre,churnq i  st  €Er r laß
rurp ts  'qenere l  I  { re i  qeqeben wsr -der r  s : i  r rd  {Be, {e*h l  "Er rab l  e
r u r p t " ) 1  f i - r r -  d i e  t - l n { : e r b r - e . r c h r r n n q : - " e l i r r g ä r r g e  t 1 : 1 T 7 . S "  R 5 T 6 . 5
RST5":;  i  st  +_l te. .d, t . .* ! ._. i .q. l_i  nc:ctr  das :uqehöri .  qe Masl;ernbi t  i  rn
rupt- l ' lasl ' :en--Req: i  ster auf l - . t l te l  rr- t  : :ei t rerr  tvgl  .  5I f , l -Feif  erhl  )  "

I  n t e r -
I n t e r -

utnd
f rr ter *

F T T F I read interrupt mask

Dsrn  Inha l t  des  fn te r r -np t - l4as l len*Re lq is i te rs  in  den A l ' :  l ' :  u rnu t la ta r
trans;por-t  i .  e:r 'a ' rr  "

R I M r I(j

Anm. :  RI I ' l  t - ra r rspar t ie . ' r t  a r - . r I ie r rJEnr  dcsn l le rqe i .  des  s .e r ie l  len  CFU- I l in -
qÄt- lgs SID i  ns l" l l i l t  de's;  Ft l . ; l ' : t - rmnI al : ,c:rg {vgJ-.  Frh,schni t t  1,6) "

S I F I set interrupt nask

Dern  A l , :  l , :u t rn l t la { :a r ' - Inha l . t  ins  I r r { : * r - r " r - rp t - - - [ ' l as l ;s r r r -eg is . te r  t ra .nspc : r t ie -
ren i  hever  ey te rne- :  [ -J r i t - .e rbrechnr rqe in  r röc1  . t : i c l - i  s ind"  ml rß  : r - r$ä t r l  i ch
noch c le r  Be{e l - r l  "Enab le  f r i { :e r - r - l . tp l : : "  a . l t sqe l i i i h r - t  n rercJen.

SI t " l l
'T r'r

A n m .  :
e l . l  e n

i I If"l l :ta.fir ' t aullerclern clerr f ' lSLr-f:,egei1
üFLJ--Ar- ls iqang $üi i  t ranspart : i  er -en

A[' :  l lumnl atcirs rLrrn
r l h s c h n i .  t t  1 .  & )  .

d e s
i v g l  "

ser t --

l . e * i ne r  d ie l se l r  E te ieh l t : :  beeE i r r f l r " . r i - : t { :  e i . ns .  de r  ZL rs3 ta r r c j sb i ' tE3  im  f : LAE i -
Reg i  s te r  "
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B e i s p i e l  3 . 4 .  l :

Nach Aurs f  r l ih ru rng  des  Fef  eh ls  RI t ' l  $ teh€*n  im Akkumut la to r  f  o lgende In f  c r r -

rna t  i  c rnen;

-  I n  d e n  u n t e l r e n  d r e i  B j . t s  ü . , ,  " 3  s t e h e n  d i e  m i t  d e n  u n t e * r b r e c h u t n g s -

e i n g ä n g e r n  R S T S . 5 .  R S T ö . 5  u r n d  R S T 7 . 5  l r o r r e s p o n d i e r e n d e n  B i t s  d e s

fn te r - r - l rp t - l " lag l le r r -Re*g is te rs  {HI t iH  be*c1eut te* t "  daß der  be t re f fende

Unterbrechungsei nqläng geäE€1.l t  i  st-  )  '

I n  d e n  F i t s  4 . . , 6  i s t  r j e r  Z l r s t a n c l  d e r  E i n g ä n g e  R S T S ' $ '  R g t 6 ' 5  u n d

R S T 7 ,  S  a b l e s b a r - "  r - r n a b h ä n g i g  d a v o n "  . w € : l c h e  l " l a s l t e n b i t s  g e s e t r t  g 3 i n d .

A c h t u n g !  z r r r  A t r t i v i e r n n g  d e $  R s T 7 " s - E i n q ä n B s  g e n i l t q t  e i n  l ' : u r z e r

I  rnpu l  s .

Bi t  7 trat  dsrnsel hen f lergel wi e cjer serr- i .  el  1e tFtJ- 'Ei  ngalrg SID.

E e i s p i e l  3 . 4 . ? :

L I m  d i g 1  l 1 n t e r - h r e c h n n q e e t i n q ä . n q s  F S T - 5 . 5 .  R S T 6 . 5  u t n d  F S T 7 " 5  g e r i e L t  f r e r i -

geben ader Fperren rLl  [ , :  önnen (SIf" l -Br*{ehl"  ar- t f  dern Umweg i j tber dsn Al: :kt- t- '

mul atc,r  )  .  muß rn;r .n cJi  e drsi  utnteren Ei t r :  i  m Inte*rr l tpt- l " lashen*Regi ster

1 ö s c h e n  { e n t s p r i c h t  " ' t r e i g e b e n "  I  r : d e t r  s e ' t : e * n  { e n t s p r i c h t  " 5 p e r r e n "  )  '

Zur di  f?Eer l" ladi  {  i  } lat i  crn murß E i  t  3 ;r l r f  HIt iH E,e*i  n,  utnabhäng j .g davon. wel l  -

cher  der  Unterbrechutnc ;se i r rqär iqe  f  re ige+geber i  oder  qesper r t  i s t '

E i  ne  RST7"  E-A1rs l  ösnnq l ;ann rn i .  t  H IGH*Fec;e l  i  n  L t i  t  4  w i  s+der  ge* l  ösch t

werdsn, trnat 'hänq i  q. l  davun 
" 

Hel che l" las[, :enb i  t t ;  q leseta t  s i  nd ,

i . l i  e  B i  t s  5 .

s p i e l  L " & . 3 ) I

b l e ' i b e n ,

U m  b e i  s p i  e l  s w e i  s E

f r e i : u q e b e n ,  s i n d

L.ülrl rr-r s;e*tlerl (vqL

.7 r 'eet inf  l  Lrss,en cJe*n ser- j .  e l  L en t lFU*Aursgang sDD (vgl .  F€3i -

i  nr hi  er.  t retract i 'Le+ten Fal l  snl  l  ten si  e d,aher au{ Lnbl

ds*n F:ST$" 5*.  urnd de*n R5.T7 " $*Uri terbrechungseri .  ngang

cl i  e Fl i  ts (-r  Ltnd I  i . rn Interrnpt*f ' lasl ' :en-Regi ster al t f

"  B e i : i p i . e L  3 . 4 ' " 3 ) *

l" lVI f t r"öFl Bi ts 0 nnd 3 auf Ltfbj

S I I ' l  iA )  ins  In te l r r l tp t * l " laske :n-

Req  i  g t  e r

I n te * r - r l t p t s  { re r i  gebenEI

li l{
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nc lch  3 .4 t  E : l te rne i  F r -nqr - ; rmml rn{ :e r -b r -ec f iunrJen s j .nd  e* r ' s t  dann mög-
l  ic l ' r {  wenn der hi . . f l f . -gf .  "Errablel  f  rr l :eErr l tFt"  stehencJe Bef ehl äLtsge-
f  ü h r t  w o r d e n  i s t .  l { a c h  t * i n e m  H a r d w a r e - R e s e t  u n d  n a c h  . j e d e r  e x t e r -
n€*n  Fraqr -arnr ru rn te rbrec l - r r - . rnq  s i r rd  In te r rnp t r - '  genereL l  q . le rsper r t i  a rn
E n d e  e i n e r  I n t e r r l r p r t - $ e r v i c e - R t : l r t i r i e  m u r ß  d a h e r  j e w e i I s  e r n e u t t
dar r  t re r f  eh l  "EnabL e  In te r rup t  "  dur -c t r l  au t f  en  werden "  Er  s teh t  i  n
der  Reqe* l  nnrn i .  t te l  har  v$r  cJe*m t tüc l l spru tngbef  eh I  RET"

U m  n a c h  d e r "  F r e i g a [ : e  v o r r  I n t e r r u p t s  e v t e r n e  U n t e r b r e c h u n g e n  w i e -
der a.Lls:sr-r : :chl  i .  eßen " rnu.ß der iBef erhl  " lJ i  sabl e Interrupt "  äLtsge-
fü l r r t  werden i  l rnmi t te l t ra r  r t ; rc l ' r  degsen Ar - ts { t - th r l tng  reäg ie r t  d ie
C F U  n i c h t  r n e h r ; r t . r f  A l l t i v i . e r u t n q e l n  d E * r ' L J n t e r r b r - e * c h l r n g s * E i n g ä n g e .

D e r  H a l t - E e f  e h l  c l  i  e r i t  d a ; u r ,  F r r : g r a m m e  d e f  i  n i  e r t  a b e u s c h l  i  e ß e n .
Nenn vorn  tmmpur te* r  i re ine l  Ä ' i l . i t i v i tä t  rne*hr  ge for -der t  w i rd l  c l ieser  be-
f  ehI [ , :ann aba'r-  anclr  ei  ngt*f  r jgt  werr jeln r  bler-rrr  der F'r 'o:€pgst:r  al t f  ei  -

n€E e l i t -e : rner  Fr r :g r -amm- l j r r te rbr -ech l tnq  war te rn  : ;aL  l  "

EI enab le  in te r rup t

= = = = =  =  = = 5 = = ä = : ; : ; :  = : i = E = = : :  = g = = = -  - .  - - - .

Ex t er n e Fr- ng r arrnnrutn t s:r- tr r- elc ft t.trr g err sr- m ä cJ l. j. c h eiri .,

EI : F F

DI d isab le  in te r rup t

=  = = = = = = = = ä = = = = i i  s  = = =  = = E ä  = = = ; 5 = s  = = = : = = = = 5 = =  = = = = = g  = = = = = = = = = = = = = = = = = =

E.r : te r - r rs*  Frcqr -amrnunter -h r -echunqer r  s ,ps* r ren  "

D I : F3

Hl_-f- h a l t

Froqr-arnnrarrsf l ihr-nncl bis i  rLr q+j.r isrrn Lr ' i { :err- l rp: t  c:de*r (Hardwarre* ')Rerss*t

s t o p p e n .

HLT ' :
- 7 L

ftrnnr" : Nach Ar-tl;"{: i-itrrnnq
ger-r i. n rJeri f-rcl{:f' lf lhrn j. qsn

deE l - l [ - '1- - -Eer+ehl
. l t - ts t  and "

s  i tehen sämt  I  i  che  F t . ts l  e t i  tun-

F ,er insr r -  d ie*ee* r  Bs* teh l .s r  he*e i r r f l r - r t i t  e ins  der  ZLrs tand$b i { :s i  i rn  FLAG-
fleq i sl: er
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Beisp ie l  3 .4 .3 :

N a c h  e i n e m  H a r d w a r e - R E S E T  s i n d  i m  I n t e r r u p t - H a s k e n - R e g i s t e r  d i e  u n t e -

r r e n  d r e i  B i t E , . { J . . , !  a u f  H I t i H n  d " h "  c l i e  d r e i  U r r t e r h r e c h u t n g s e i n g ä n g e

R S T E ,  g r  R S T 6 , 5  u n d  R S T 7 . 5  s i n c J "  r + j . , e  a u c h  d i e r  ä b r i q e n  I n t e r r u p t - E i n -

,gänge,  au torna t i  sch  gesPer r t .

D e r  E I - F e f  e h l  h e r b t  d i e s e  g e n e r e l l e  S p e r r e  ; r u t f  u n d  s e t r t  c l a z u  e i n  i n -

t e r n e s  I E - F l i p f  l o p  ( I n t e r r r - t p t  E n a b l a r )  I  d a m i t  g i n d  b e r e i t s  e x t e r n e

Frogrammurnterbrechungen r l iber  d ie  E ingänge TRAF r - rnd  INTR mögl ich .

u n t e r b r e c h u n g e n  i i b e r  d i  e  E i  n g ä n g e  F 5 T 5 .  5 .  R 5 T 6 , 6  o d e r r  R 5 T 7 . 5  s i  n d

e r s t  d a n n  r n ö g l . i c h "  w e n n  r u s ä t : l i c h  r u r n  E I - F e f e h l  d i e  k o r r e s p o n d i e r e n -

den B i ts  j .m In te r - ru rp t - l , lashen-Reg is te r  a l r f  LnH geset= t  worcJen s ind

( v g l ,  B e i s p i e l  3 , 4 . : )  .

Et ' I INT

B e i s p i e l  5 . 4 . 4 r

h t e n n  b e s t i m m t e  S t e l l e n  e i n e s  F r a q r a r n m s  n i c h t  d u r c h  s r i n e n  I n t e r r r u p t  L t n -

t e r b r o c h e r r  w e r d e n  s m l l e n "  r + i r d  m i t  d e m  B e f e h l  D I  d a g  i n t e r n e  I E -

F l  i p . f  t o p  r u r r i J r c l t g e s e t e t "  w c d u r c h  g ä m t l  i c h e  I n t e r r u p t s  g e s p e r r t  s i n d l

am Zurs tand deg fn te r ru rp t - - l ' l as l ' :en-Rec is te rs  änc le r t  s ich  dadut rch  p ich ts .

li li

}4VI  A"  OA

5I l"l

E I

ADD I]

üUT r){)

HLT

R t i T 5 . 5  r . r n d  R S T T ' 5  f  r e i g e b e n

(A)  i  ns  In te r ruPt* l ' l ä5 [ ' :en-

Ee,q i  g te r

vün U.Eefn.äg.hgten Fefehl' an

I n t e r r u p t s  r u l a 5 5 e n

t A )  u n d  t F )  a d d i . € r e n

iA) r ]ber l , ; .anal { t t -r  ausgeben

Frcr :es ;sor  anha l  ten

E e i s p i e l  3 . 4 . 5 :

E in  Froqrarnrn  so l l

addi,eren l tnd dss

At r t  i  v i  tä ten  werden

sum A l l l l r - t rnu l  a to r - Inha l  t  cJen In t ia l  t  f les  Reg i  s te rs i  F

Ergehni F äfn Aursgabet lanal .  t -rr- t  berei  tstel  l  en; wei tere

n i c h t  v e r l a n g t ,  s c ]  d a ß  d e r  F r s z e s s r ] r -  a n g c h l i e ß e n d

mi t  dem Ht -T-Befeh t  in  den l r la r te tus tand ga thracht  werden l :ann i  aL ls  d ie -

sGrrn Zlrstand l : :c l fnfnt er nrrr  dlrrch e: inen frr terr l tpt  oder Hardware-REEiET

wi ecler heral tg.
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i l o
ik

Hi  F i  und V ideo,  Funk  und
M ikrocom puter, Vlodellelektronik
und Fernsteuerung, M eßtechnik,
Computerspiel u nd M usikelektro'
n ik.  .  Nichts hat mehr etwas
Geheimnisvolles Wer ELO liest,

lernt Technik verstehen

Wenn Sie EIO nöher kennen'
lernen nöchlen, solhen 5ie von
ungerem,,Kennenlern'Angebol"
Gebrqucli-rnachen. Nebeniehend
finden Sie die entsprechende
Abrufkerte. Die ElÖ isr eiuch
nn ieder qrößeren Zeitschriften-
Verfterufsilelle erhöhlich.

( . R  
. . . -

tt tr Hraxis r rr ici i k_;l,rhv

Da werden in ledem Heft letcht
nachbaubare Schaltu ngen und
Geräte beschrieben - attrakttve
versteht sich Da lernen Sie, wte
Sie lhre Plat inen selber ätzen..

EIO bringil olles
wns neu isl:

Alle i nteressanten Neuheiten erfah-
ren Sie aus erster Hand Praxts-
r rnd Verpleichstests helfen lhnen,
wenn Sie mal die Qual der Wahl
haben. Auf Messen und Ausstellun
gen sind Sie dabei  -  auch wenn

Sie  n ich t  da  waren. . .EtO isr Elektronik
weltweit:
Sie edeben Elektronik uberal l
In der Energieversorgung, im Umwelt
schutz in der Satel l i ten und Raum
fa hrttechni k, im Verkehrswesen
Vor Ort recherchiert, hautnah berich
tet oder als aktuelles Intervrew mtt
Leuten, die dazu etwas zu sagen

Franzis'
--->^-l


