Codierte ALU g

Hex Nr. C3C2Ci1Co Funktion

(0] 0000 A

1 0001 1

2 0010 A

8 (030} 4111 B

4 0H00 0]

15 (0} (051 A

6 ORIRO A-1

7 @ kA A+B

8 1000 A-B

9 1 (030} AAB

A 110 (0 AvB

B 10| AvB

C 110 1e) -1

D 111051 c

E e nicht

; ¥ 40 verwendet

A = Daten der Schalter A; bis Ao
B = Daten der Schalter B; bis Bo



Akkumulator JTT
Inhalt des
Hex Nr. C3C2C1Co Funktion Akkus
; nach Takt

0 0000 NOP A

1 0001 SR Sl

2 0 @11 CMA A

3 0101741 LDA B

4 (@) 1]4€) 0) CLA 0]

5 0104 INC A+1

6 01 10 DEC A-1

7/ (ORF AL ADD A+B

8 170:0.0 SUB A-B

9 1:0:0):7) AND AAB

A 100}, IOR AvB

B 1RO XOR AvB

© 1F40e SM1 -1

5 g S nicht

s el verwendet

F a1

A = Inhalt des Akkus
B = Daten der Schalter B; bis Bo



Akku mit JTT
3 Speicher
Hex Nr. | Op-Code | Adresse |Funktion| Akku-Inh.
0 0000 XEXOX X NOP A
1 0001 X X X X SES] =hl
) 0010 X X X X CMA A
3 Q014 aaaa LDA (a) > A
4 (0)41 (0)(6) X X X X CLA 0]
5 @) {0 XBEXEX: INC A+1
6 GE120 X X X X DEC A-1
7 OF1.1 aaaa ADD [A+(a)— A
8 1000 aaaa SUB [A-(a)— A
9 OO aaaa AND |Aa(a)— A
A 1RORR0 aaaa I0R Av(a)— A
B 17014 aaaa XOR |[Aw(a)— A
C 12100 X X X X SM1 -1
D 1101 X X X X INP B—A
E L% [ [ 0] aaaa STA A— (a)
F P e - - -

xxxx = Adresse beliebig

aaaa = Adresse 0000 bis 1111



i Vereinfachter 7T

4 Rechner
Nr. | Op-Code Adresse Befehl Funktion
0 0000 X X X X NOP A—A

1 0001 X X X X SEd +1—>A
2 0010 X X X X CMA A—A
8 ©@ 9 1 aaaa LDA (a) > A
4 @ 11 0 © X X X X CLA O0—A
5 © 1@ 1 XEXEXEX INC A+1—-A
6 © 1 1 © X X X X BDEE A-1—-A
pEi e aaaa ADD " [ A (A
8 1©0© aaaa SUB A-(a)— A
9 IRORON] aaaa AND AnA(a)— A
A 11 0) 1 () aaaa IOR Av(a)— A
B RO aaaa XOR Av(a) > A
© 11©@@ X X X X SM1 -1 —->A
D 1.1 @1 X X X X INP B— A
E (SR80 aaaa STA A — (a)
F 1510 X X X X HLT A=A

xxxx = Adresse beliebig

aaaa = Adresse 0000 bis 1111



Hypothetischer ITT
Rechner

O

Display-Codes

Bs B4 B3 Anzeige
Hex oder des Inhaltes
Nr. Bz B1 Bo von
0 0 00 RO
] (0 (0)] R1 et
2 (Ol R2
3 011 R3 Inhalt der
4 100 PC Adresse
5 0] Flags die
6 168 5500, <<RPC> — PC angibt
7 e % <A7 Ao> = A7 Ao angibt
Flags: N = Negativ
Z =Zero
R =Run
C = Carry



5 HYPOTHETISCHER RECHNER ITT
BEFEHLSLISTE ADRESS-MODES mm
Befehl OP-CODE FUNTION FLAGS BEFEHLS- MODE MODE MODE MODE
NZC GRUPPE 00 01 10 11
HALT | 0000 0000 ?<| halt Rechner an St
NOP 000 11 OA kei i ol 3 @ R2 @R3 1t
(072 1 Ol eine Operation - ADDM IMME- ABSOLUT Bk ingy
MOVE | 0000 ssdd (.. (ss)—> dd =g SUBM DIATE oder i CREMENT
; :
ADDR | 0001 ssdd /.| (ss)+(dd) -dd | x xx l)?ORFl‘\:A DIREKT tber INDEXED
SUBR | 0010 ssdd (ss)—(dd) —dd | x x x ok R2 iiber R3
IORR | 0011 ssdd J. | (ss)v(dd) —dd | xxO :
XORR | 0100 ssdd “ -| (ss)v(dd) —~dd | xxO @R3 ¢ @ R2 @R31
ABSOLUT
ANDR | 0101 ssdd (ss)a(dd) —~dd | xxO0 o INDEXED i INDEXED | AUTOIN-
AUTODE- ¢ CREMENT
N = tber
W1 U 10, 06 0. i) T o W s CREMENT | DIREKT INDEXED
DECR | 0110 Ol1ss 6.{ (ss)—1 —ss X x - iBerR3 R2 iiber R3
RACL 0110 10ss & .| ROT ssu.C links - =X
RACR | 0110 11ss &- | ROTssu.Crechts | ——x Jump R 4 @ R2 @ R31*
STAC | 0111 mmss7Z | (ss) — (mm) - JMPZ INDEXED AUTOIN-
A JMPN oder INDIREKT b CREMENT
'z —> e e
LOAD | 1000 mmdd&.| (mm) — dd S iber INDEXED
ADDM | 1001 mmdd 7, | (mm)+ (dd) >dd | x x x JMPC R2 iiber R3
SUBM | 1010 mmdd# | (mm)-(dd) —dd | x x x
7 27 CALL @ R2
IORM | 1011 mmddZ | (mm)v(dd) >dd | xx0 b ABSOLUT @ ool i
XORM | 1100 mmdd<.| (mm)w(dd) -~dd | xxO0 i o INDIREKT £ X
o tber
ANDM | 1101 mquﬂ_,. (mm) A(dd) ~dd | xxO0 DIREKT ik
JUMP | 1110 mmOO/4.| g CALC R2
JMPZ | 1110 mmO1£.| @ ‘}' fallsZz =1| ——-
JMPN | 1110 mm10/ | 2 E|falsN=1| -—- | REGISTER-ADRESSE
s o £
o B R = L A
JMPC | 1110 mm™ / fallsC =1 REGISTER AT T ey e
CALL | #4311 mmOO/: - o e el RO 0 0
e A 5y, | = = 1 1
CALZ | 1111 mmO17| ¥ E |fallsz =1| —-- B i i
o= R1 (B )
R mm = MODE
CALN®I 1311 mm10Z 4 & L lfallsN =1} L -~
a8 55 R2 L N = Negativ Flag
CALC | 1111 mm11/.| 5 & [fallsC=1| - -~ R3 RS
Z =Zero Flag
FLAGS: - = unbeeinfluBt, x = O oder 1 C =CarryFlag



Mikroprozessor
O\ 8080
RAM-relat. Stack
Adr. Offset Register
F4 0 I
F5 1 H
F6 2 E
F7 3 D
F8 4 @
F9 5 B
FA 6 Flags
FB 74 Akku
EE 8 PC low
FD 9 PC high
bei Er- A Return
weiterung B } Adr. 1 g
C Return:+ -5
System 7 D } 1
E } Return
E Adr. 3

ITT



6 MICROPROZESSOR 8080 ITT
BEFEHLSLISTE

BEFEHL| OP-CODE FUNTION el BEFEHL| OP-CODE FUNTION Foan
MOV | 01dddsss Move | —=--- ORI G220 O OR 3 X X = X X
MVI 00ddd110 | Move# | ————— XRA 10101sss | EXCL. OR accu X X — XX
STA 00110010 | Storeaccu | ————-— XRI T 081 1 0| "EXCGL OR#t XX = XX
LDA 00111010 | Loadaccu | —=——--— RLC 00000111 Rot. left into Carry - — ==X
STAX| 00rr0010 | Storeaccu@rp | ———--—~— RAL 00010111 | Rot. accu left -—— ==X
LDAX| 00rr1010 | Loadaccu @rp | ———-—— RRC 00001111 | Rot.rightinto Carry -——==X
LXI 00rr0001 Loadrp# | —=—-== RAR (OO T Rot. accu right - ——-=-X
SHLD | 00100010 | Store HLdir. | ——=—---— INR 00ddd 100 | Increment register X XXX —
LHLD | 00101010 | Load HLdir. [ -—=—--- INX 00rr0011 | Incrementrp | —————
XCHG| 11101011 Exchahge HL, DE | ——---— DCR 00ddd101 | Decrement register XX XX —
IN RO IS OXIE Input | —==== DCX 0 0RO 154 Decrementrp = | ——---—
ouT 110 1010 119, [HOutputy: bt b s et JMP 11000011 | Jump unconditionally | — - - - —
ADD 10000sss | Add X X X X X £t 11bbb010 | Jumpif.. | ——=—=-—
ADI 11000110 | Add # X X X X X PEHLE 1515 OMEQIOHS (S HIEtoiPCe & 7 v == "
ADC 10001sss | Add with Carry X X X X X CAELS ST IOI0MEIE0 Call subroutine | — - —--—
ACI 11001110 | Add # with Carry X X X X X (Cca IEbib bAEOIOF = Calliifse, s L i e —
SUB 10010sss | Subtract X X X X X RET 11001001 | Return fromsubrout. | - —---—
Sul 11010110 | Sub. # X X X X X R 11bbb000 | Returnif... | —————
SBB 11011sss | Sub. with borrow X X X X X El 11111011 | Interuptenable @ | —-—---
SBI 11011110 | Sub. # with borrow X X X X X DI 11110011 | Interuptdisable @ | ———---
CMP 10111sss | Compare X XEXEXBX RST 1T1aaal11 Restart to aaax8 @ | - - - - -
CPI 11111110 | Compare # XEE XX PUSH| 11rr0101 | Pushrpoutostack | ———-—-—
DAD | 00rr1001 Double prec. add. -———-=-X POP 11rr0001 | Pop rp into stack X X X X X
DAA [ 00100111 Decimal adj. accu X X X X X RS SS9 0:0107841 Exchange HL, st.-top | — - - - -
ANA 10100sss | AND accu X X — X X SPHRIC AR ER 1001 HL to stack pointer [ — - - - -
ANI 11100110 | AND # X X — X X CMA | 0010t111 | Complementaccu | ———-—--—
ORA 10110sss | ORaccu X X — X X CME | 00191 111 Complem. Carry flag ==-—x




BEFEHL| OP-CODE FUNTION L pe)
STC 00110111 Set Carry flag == ==
NOP 00000000 | No-operation | ——--—-—
MLT . e THES, Rl e e o e

REGISTER-CODE

REGISTER-PAIR-CODE

BRANCH-CONDITION-CODE

sss, ddd REGISTER (P REG.-PAIR (rp)
Q0520 B O 0 | B-C =B

OF 05 C (0] D-E =D

(Ol e, D ) e p e e

(O e E ks stack pointer SP

OO H

O k

R ) MEMORY

diasdaied] A (accu) af

b= brsb BEFEHL . CONDITION
01950} ./(6) N7 ... not zero
(@200 ] Fark ... Zero

(B fe0) NG Heanny:0

o | G rearny
11080 R0 ... par. odd
10205 BE .. par. even
bR IR .. plus
1M .. minus

ITT

Abkirzungen:

sss = source register
ddd = destination register
rr = register-pair (rp)
bbb = branch condition
N = negative flag
Z = zeroflag
H = half-carry flag
P = parity flag
C = carryflag
# =immediate
@ =indexed
x =flagtoOor1
— = operation without flag
aaa = (000... 111) x 8 for adress



