


























































































































#1Z 2. 0 PREASSIGNED SYMBOL VALUES.

oe00e cvsee wecse sosee

THE SYMBOLS REFRESENTING THE REGISTERS, MEMORY, STACE FOINTER, AND
FROGRAM STATUS WORD HAVE BEEN GIVEN STANDARD VALUES A% SHOWN IN THE
FOLLOWING TAELE:

SYMBEOL VALUE REFRESENTS
A 7 REGIZTER A
E 0 REGISTER E
C 1 REGIZSTER C
0 Z REGISTER D
E ] REGIZTER E
H 4 REGISTER H
L. 5 REGISTER L
M t MEMORY REFERENCE
SF 14 STACE FOINTER
FSW 6 FROGRAM STATUSZ WORD

ALTHOUGH NOT SUGGESTED, THESE SYMBOLS MAY BE  USED  TO  REFRESENT
THEIR CONSTANTS AT ANY  POINT IN AN OFERAND IN ADDITION TO THEIR
NORMAL USAGE A5 REGISTER INDICATORS. ALED LEGAL BUT NOT  SUGGESTED
I= THE WSE 0OF THE AFPPROFRIATE CONSTANT IN PLACE OF THE REGISTER
INDICATOR IN A STATEMENT. THUS THE STATEMENT “MVI 2,47 MEANT LOAD
REGISTER C WITH THE IMMEDIATE VALUE OF 7.

#12 3 0 LISTING FORMAT.

THE LISTING FILE IS OUTPUT WITH THE OBJECT CODE PRINTED TO THE LEFT
OF THE SOURCE CODE LINES A% EACH MICROFROCESSOR  INSTRUCTION  MAY
CODE  INTO  ONE, TWO, OR  THREE BYTES, ROOM IS PROIVIDED FOR THREE
COLUMNES OF GENERATED OBJECT CODE PLUS & COLUMN FOR THE ADDRESS. THE
ADDRESS AND OBJECT CODE ARE NORMALLY FRINTED IN HEXADECIMAL BUT
THIS MAY EBE CHANGED TO OCTAL WITH THE /0 COMMAND DECODER OFTION.
SOURCE LINES WHICH EXCEED THE PRINTOUT LIMIT WILL CONTINUED AT
COLUMN 25 (STANDARD COMMENT  TAE STOP) OF THE SOURCE PRINTOUT
FOSTITION. TAES OCCURING IN THE S0URCE PROGRAM ARE CONVERTED TO THE
FROFPER NUMBER DOF BLANE CHARACTERES EBY THE ASSEMELER. THIS IS DONE
EY THE ASSEMELER RATHER THAN THE DEVICE HANDLER OR DEVICE BECAUSE
THE BEGINNING OF THE SOURCE PRINTOUT DOES NOT OCCUR ON A STANDARD
TAE STOPF.



#12. 4.0

#12 4. 0 BINARY FILE QUTPUT:

THE OBJECT (BINARY) OUTPUT FILE CONSISTES OF ASCII TEST REFPRESENTINCG
HEXADECIMAL NUMBERS IN THE FOLLOWING FORMAT:

LEADER STRINGS OF 100 NULL CHARACTERES PRECEED AND FOLLOW THE ORJECT
OuUTPUT. EACH LINE BEGINS WITH A COLON AND IS FOLLOWED BY A TWO HEX
DIGIT ADDRESZ, A TWOo HEX DIGIT RECORD TYFE (ALWAYS O), UP TO 14
BYTES OF DATA (EACH Z HEX DIGITS), AND A TWO HEX DIGIT CHECEKSUM

EXAMFLE:
 CCARAAT TDDDDDDDDDDDDDDDDDODDDODDDDDDDDDDDSS
WHERE :

cC IS THE TWO HEXADECIMAL DIGIT COUNT FOR THE NUMBER
OF DATA BYTES (REFRESENTED BY FAIRS OF D7S5) IN THE
LINE. A COUNT OF ZERO INDICATES THE TERMINATION OF
‘THE OQBJECT OQUTFUT. (:00)

ARAA S THE HEXADECIMAL ADDRESS FOR STORING THE FIRST
DATA BYTE. EACH ADDITIONMAL DATA BYTE IS TO EE
STORED IN SERUENTIAL ADDRESSES. THE ADDRESS IS
FPRESENTED WITH ITS MOST SIGNIFICANT BYTE FIRST

TT IS THE TWO HEXADECIMAL RECORD TYPE. THIS INDICATOR
IS CURRENTLY UNUSED AND ASSIGNED A VALUE OF OO0,

oo REFPRESENTS TWO HEXADECIMAL DIGITS FOR A BYTE OF
OBRJECT (BINARY) CODE. UP TO 14 BYTES MAY EBE OQUTPUT
ON ONE L INE.

IS THE TWO HEXADECIMAL DIGIT CHECKSUM OF THE LINE.
ALL EIGHT BIT EBYTES IN THE LINE AFTER THE RECORD
MARE (7: ) ARE SUMMED. THE LEAST SIGNIFICANT EBYTE
OF  THE NEGATIVE OF THIS VALUE IS THE CHECKSUM.
THUE, IF ALL BYTES IN THE LINE ARE ADDED TOGETHER
WITH CARRYS IGNORED, AND THIZ SUM IS ADDED TO THE
CHECKSUM, THE RESULT WILL BE ZERO.

i3]
1))

THE BINARY OUTPUT FILE CAN BE CHANGED TO BNPF  FORMAT  THROUWGH THE
UsE OF THE /B RUN-TIME OFTION. SECTION #2 4. 0 DESCRIBES THE BNFF
OUTPUT.
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. 5.0 ADDITIONAL ERROR MESSAGE FOR THE S020:

o—— - oo s

STANDARD ERROR:

E:RV

BAD REGISTER VALUE FIELD.

THE VALUE ASSIGNED TO A REGISTER SPECIFICATION FIELD
DID NOT MATCH ONE OF THE ALLOWAEBLE VALUES FOR THE
INSTRUCTION. (NOTE THAT THE ERROR MAY ALSO OCCUR
FOR & “RETY PARAMETER OUT OF THE RANGE O TO 7).



#12. 6.

0

SAMPLE PROGRAM

-

. R X20

#TTY:, TTY: <SAMFLE/1/P/d

50

E: MO AT POSITN+ 21
E: MO AT POSITN+ 21

#1Z &0

$101000000B0OA7FZO01I0EAOFOFAFDEOIA7FALIELOSE
1010100000201 03ERODZ00AFDZ0OFFCI0010EATFTD
D 1010Z000C0DZ4A10C31 31000351 0BAL ZCCD3IS 1047 DE
D 1010Z30007EZFAOLZCR47TELCTIEBI0FOFOFCAROSFIESS
$1010400000CEROS772ECO7 CLAEAFZA101ACR010247

0610500004021 0204020%E

00

1000
100Z
1003
10O0A
1008
100%
1004
1000
1000
1010
1013
1015
1017
1018

10148

101E
101E
1020

1023

SAMPLE ROUTINE

BE
o=
AaF
0z

FF

]
E4
N

Cz

i
i

i

0 IFORT1
1 IFORTZ
0 OFORT
20 TABLES
0

Q LOOF

O 10

F

1

1E 10
ZC10
=50 %1

0

Q

010
7F k3
Z010

13 10

MAR 13, 19764 XZ020-V1ia FAaGE 1

] SAMPLE ROUTINE
THIS ROUTINE READS IN STATUES INFORMATION AND

B 01111111

. TITLE

LUFDATES

IN RAM.
. Bl O
. Bl i
. Efi 0
. Eid 2080
. ORG 1000
IN IFORT
ANA fa}
JF LOOF
ANIT OF
RRC
MOV A
IN IPORTZ
ANA A
M k:
CALL CLEAR
MVI A, 20
QT OFORTL
XRA 14
T OFORTL
D IFNZRO P
RET 7
. ENDZ
IFZERD 71
NOF
. ENIDC
JMP L.OOF
ANI
AL ZET
JME %1

SIXTEEN DIFFERENT 138 BIT FLAG TABLES

i BASE OF FLAG TABLES

i GET READY FLAG AND TARBLE #

PWAIT UNTIL DATA READY

SAVE SHIFTED TAELE NUMEER
GET BIT FOSITION NUMBER

~

~

MOST SIG BIT MEANS SET BIT ON
CLEAR BIT FROM TABLE
STROBE ACENIWLELDGE L INE

- .

~

P ISER FLAG 1 IS5 SELECTED FOR

i DEBLIGG ING. A BREAKFOINT CALL
s (RET 7) IS INSERTED FOR

; DEBUGGING AND A “NOF- IS

P INSERTED FOR NORMAL OFPERATION

; LOOF BACK FOR ANOTHER TRY
s MASE OUT SIGN
ySET BIT INTO TABLE



. PAGE
1026 C0O 35 10 SET CALL
1029 B4 ORA
1024 12 STAX
10ZB C% RET
1020 CO 35 10 CLEAR CALL
102F 47 MOV
1030 7E MOy
1031 ZF CMA
1032 A0 ANA
1033 12 5TAX
10324 2 RET
1025 47 FOSITN MOV
1036 E6 72 ANT
1038 =Z1 ADD
1029 F RRC
102A F RRL
1028 F RRC
1030 Cé6 20 ALl
10ZE SF MoV
103F 3E © MVI
1041 CE 20 (2159 |
10432 57 MOV
1044 72 MOV
1045 E& 7 ANT
1047 C& 4E ADI
104% &F MOy
104 Z6 10 MVI
1040 1A LDAX
1040 Cw RET

. EBIN
104 1 %1 . BYTE
104F 2
1050 4
1051 =
1052 10 . BYTE
1053 20
1054 40
1055 20
FaaaEs B MO

JUNE

. END

SAMFPLE ROUTINE
1020 CLEAR O IFORTL
O OFORTL 1035 POSITN
ERRORS: 1

SAMPLE ROUTINE

MAR 1%, 1976 X8080-V1A FAGE Z

SUBROUTINES TO SET AND CLEAR BITS IN A TAELE

POSITN S POSITION THE FOINTERS

M s OR IN THE DECODED BIT

o i STORE RESULT BACK

POSITN POSITION THE POINTERZS

E, A i BAVE PREVIOUS BYTE TEMFORARILY
AM i GET DECODED BIT

E s MASK OUT SELECTED BIT

D i STORE BACK REZULT

ROUTINE T POSITION THE TAELE BYTE FOINTER AND

DECODE THE BIT POSITION.

E, A s SAVE TEMFORARILY
= 170  ; MASKE FOR BYTE NUMBER IN TABLE
L i COMBINE WITH TRELE NUMBER

i AND FORM BYTE ADDRESS

“L. TABLES

E: & i SET UP ADDRESS IN DL E

A0

“M TABLES

0. A

AR ; DECODE EIT NUMBER WITHIN EBYTE
7

L %1 ; FORM LOOKUFP TABLE ADDRESET
L, A i FOR DECODED BIT

H, M %1

i i GET TABLE BYTE

i TABLE IZ IN BINARY
1,10, 100, 1000

10000, 100000, 1000000, 10000000

i SAMPLE ERROR

MAR 1Z, 1976 X28080-V1A FAGE 3
1 IFORTZ 1000 LOOF
10246 SET 30280 TABLES



THIS

FROCESSOR

EACH
INS

SECTION IS A SUMMARY OF THE INSTRUCTION
DEFINED BY THE VENDORS

Ly

e

INSTRUCTION IS

RUCTION WILL BE CODED INTO

DATA TRANSFER INSTRUCTIONS:

THE FROFER

e s

INSTRUCTION MEANING HEX ©CODE
LDA  ADDKR LOAD ACC DIRECTLY FROM ADDR A
LOAX b LOAD ACC INDIRECTLY FROM B, C OA
LOAX D LOAD ACC INDIRECTLY FROM DV E 1A
MOV B, B MOVE REG B TO REG B 40
MOV R, C MOVE REG C TO REG E 41
MOV B, D MOVE REG O TO REG B 43
MOV B E MOVE REG E TO REG B 4z
MOV B, H MOVE REG H TO REG B 44
MOV B, L MOVE REG L TO REG B 45
MOV E. M MOVE MEMORY TO REG 44
MOV E, A MOVE ACC TO REG B 47
MOV OB MOVE REG B TO REG C 4
(i LAV P MOJVE REG © T REG C 4=
MOV ©, D MOVE REG 0 TO REG C 4a
MOV CE MOVE REG E TO REG 4L
MoV O, H MOVE REG H TO REG C© 4
MOV o, L MOVE REG L TO REG 40
MOV M MOVE MEMORY TO REG C 4k
MOV C, A MOVE ACC TO REG 4F
MOV L E MOVE REG B TDO REG D 50
MOV 0, O MOVE REG C TO REG D =1
MOV DO, D MOVE REG D TO REG D S5E
MoV o, E MOVE REG E TO REG D 53
MOV L H MOVE REG H TO REG I 54
M L L MOVE REG L TO REG D 55
MOV 0L M MOVE MEMORY TO REG )
MOV LA MOVE ACC TO REG D =57
MOV E. B MOVE REG B TO REG E 5a
MOV E,C MOVE REG C TO REG E oY
MOV E. D MOVE REG D TO REG E S5A
MOV E. E MOVE REG E TO REG E Sk
MOV E, H MOVE REG H TO REG E bl
MOV E, L MOVE REG L TO REG E Sl
MOV E, M MOVE MEMORY TO REG E SE
MOV E, A MOVE ACC TO REG E SF

#132 0. 0 MICROPROCESSOR INSTRUCTION ZET.

SET 0OF THE

#1322 0.0

2020 MICRO-

THE ASSEMELY CODE FORMAT  FOR
SHOWN WITH THE HEXADECIMAL OBJECT CODE. EACH

NUMBER OF BYTES

oses camme svtes soine sueen coses S900e seace FOSSe Saems Sasem Seeke Seeme Summe Seme S080e o Gimse S4en Seime $900% Gemes Seews Heats Leres Sesce Seeve Goaee Sesat toeee Sbece Svmee boume Sevet

-t

Pt b b ek ek b et et T R S S R S N

Pt et b peb ek ek et b



#13. 0.0

DATA TRANSFER INSTRUCTIONT (CONT. ):

INSTRUCTIONS MEANING HEX CODE BYTES
MOV H, B MOVE REG B TO REG H &0 1
MOV H, C MOVE REG C TO REG H &1 1
MOV H, D MOVE REG D TO REG H &2 1
MOV H, E MOVE REG E TO REG H L3 1
MOV H, H MOVE REG H TO REG H &4 1
MOV H, L MOVE REG L. TO REG H 65 1
MOV H M MOVE MEMORY TO REG H &6 1
MOV H, & MOVE ACC TO REG H &7 1
MOV L. B MOVE REG B TO REG L LE 1
MOV L, C MOVE REG C TO REG L &% 1
MOV L. D MOVE REG D TO REG L &R 1
MOV L E MOVE REG E TO REG L LB 1
MOV L. H MOVE REG H TO REG L &C 1
MOV L, L MOVE REG L TO REG L &0 1
MOV L, M MOVE MEMORY TO REG L &E 1
MOV L, A MOVE ACC TO REG L &F 1
MOV M, B MOVE REG B TO MEMORY 70 1
MOV M, C MOVE REG C TO MEMORY 71 1
MOV M, D MOVE REG I TO MEMORY 7Z 1
MOV M E MOVE REG E TO MEMORY 73 1
MOV M, H MOVE REG H TO MEMORY 74 1
MOV M, L MOVE REG L TO MEMORY 75 1
MOV M, A MOVE MEMORY TO ACC 77 1
MOV A B MOVE REG B TO ACC 75 1
MOV A, C MOVE REG C TO ACC 7% 1
MOV A, D MOWE REG DD TO ACC 7A 1
MOV A E MOVE REG E TO ACC 7B 1
MOV A, H MOVE REG H TO ACC 7C 1
MOV A, L MOVE REG L TO ACC 70 1
MOV A M MOVE MEMORY TO ACC 7E 1
MOV A, A MOVE ACC TO ACC 7F 1
MOVI E, DATA MOVE IMMEDIATE DATA TO REG B 06 Z
MOVI C, DATA MOVE IMMEDIATE DATA TO REG C OE Z
MOVI O, DATA MOVE IMMEDIATE DATA TO REG D 14 z
MOVI E., DATA MOVE IMMEDIATE DATA TO REG E 1E Z
MOVI H, DATA MOVE IMMEDIATE DATA TO REG H Z6 Z
MOVI L. DATA MOVE IMMEDIATE DATA TO REG L ZE Z
MOVI M. DATA MOVE IMMEDIATE DATA TO MEMORY 3& Z
MOVI A, DATA MOVE IMMEDIATE DATA TO ACC 3E Z
STA  ADDR STORE ACC DIRECT TO ADDR 3 3
STAX B STORE ACC INDIRECTLY TO B, C 0% 1
STAX D STORE ACC INDIRECTLY TO ILE 12 1



ARITHMETIC INSTRUCTIONS:

#1322 0.0

-— ——— - oo e P - —

INSTRUCTIONS MEANING

oasem tesse et sovms sove nros sores wamn

ADC B ADD REG B TO ACC WITH CARRY
ADC C ADD REG © TO ACC WITH CARRY
ADC D ADD REG D TO ACC WITH CARRY
ADC E ADD REG E TO ADC WITH CARRY
ADC H ADD REG H TD ACC WITH CARRY
ADC L ADD REG L TO ACC WITH CARRY
Aanc M ADD MEMORY TO ACC WITH CARRY
ADC A ADD ACC TO ACC WITH CARRY
ACI DATA ADD IMMEDIATE TO ACC WITH CARRY
ADnD B ADD REG B TO ACC

ADD ADD REG C TO ACC

ADD D ADD REG I TO ACC

ADD E ADD REG E TO ACC

ADD H ADD REG H TO ACC

ADD L ADD REG L TO ACC

ADD M ADD MEMORY TO ACC

ADD A ADD ACC TO ACT

ADI DATA ADD IMMEDIATE TO ACC

ANA B AND REG B WITH ACC

ANA AND REG T WITH ACC

ANA D AND REG [ WITH ACC

ANA E AND REG E WITH ACC

ANA H AND REG H WITH ACC

ANA L ANDY REG L WITH ACC

ANA M AND MEMORY WITH ACC

ANA A AND ACT WITH ACC

ANI DATA ADD IMMEDIATE WITH ACC

CMF B COMFARE REG B WITH ACC

CMF COMFARE REG C WITH ACC

CMF D COMFARE REG D WITH ACE

CMF E COMFARE REG E WITH ACC

CHMF H COMFARE REG H WITH ACC

CMP L. COMPARE REG L WITH ACC

CMF M COMFARE MEMORY WITH aCC

CMF A COMPARE ACT WITH ACC

CRI DATA COMPARE IMMEDIATE WITH ACC

HEX CODE

0

Q0 00 o0 00 00 00 Q0
TMOoOORD SN

0
m

O 0 Qoo

NS DR D

I
o

$

A
Al

s
A

Az
A4q
AS
Ak
A7

Ei
B
EA
EE
L
ED
EE
EF

FE

BYTES

e e e e e 1] S o B~ [ 2] Pt b ped ek b ek b b bt b b ek bk peb et b ek

ha



#13. 0. 0O
ARITHMETIC INSTRUCTIONS (CONT. ):

[ p—— e ]

INSTRUCTION MEANING HEX CODE BYTES
ODCR B DECREMENT REG B 05 i
DCR C DECREMENT REG oD 1
DCR D DECREMENT REG D 15 i
OCR E DECREMENT REG E 10 i
DCR H DECREMENT REG H 25 i
ODCR L DECREMENT REG L. 20 i
DCR ™M DECREMENT MEMORY 35 i
DCR A DECREMENT A 20 1
INR B INCREMENT REG B 04 1
INR INCREMENT REG O i
INR I INCREMENT REG D 14 1
INR E INCREMENT REG E ic i
INR H INCREMENT REG H 24 i
INR L INCREMENT REG L o 1
INR M INCREMENT MEMORY 34 i
INR A INCREMENT ACC 30 1
arRA B OR REG B WITH ACC RO i
ORA& © OR REG C© WITH ACC Bl i
ORA& D OR REG D WITH ACC BE i
ORA E OR REG E WITH ACT Bz i
JRA H OR REG H WITH ACC E4 1
ORA L DR REG L WITH ACC S 1
ORA M OR MEMORY WITH ACC Bé 1
ORA A OR ACC WITH ACC 7 1
ORI DATH IR IMMEDIATE WITH ACC Fé 2
SEE B SUBTRACT REG B FROM ACC WITH BORROW L 1
SREE SUBTRACT REG C© FROM ACC WITH BORROW I i
SRR D SUBTRACT REG D FROM ACC WITH BORROW 2 1
SBE E SUBTRACT REG E FROM ACC WITH BORROW e 1
SEE H SUBTRACT REG H FROM ACC WITH BORROW 0™ 1
ZBBE L SUBTRACT REG L FROM ACC WITH BORROW 21 i
SEE M SUBTRACT MEMORY FROM ACC WITH BORROW SE i
SEE A SUBTRACT ACC FROM ACC WITH BORROW o i

SEI DATA SUBTRACT IMMEDIATE FROM ACC WITH BORROW DE

[



#13. 0. 0

ARITHMETIC INSTRUCTIONS (CONT. ):

INSTRUCTIONS MEANING HEX CODE EYTES
sSUE B SUBTRACT REG B FROM ACC 20 1
SUB © SUBTRACT REG C FROM ACC ¥1 1
SUB D SUBTRACT REG I FROM ACC 92 1
SUE E SUBTRACT REG E FROM ACC E2c 1
SUB H SUBTRACT REG H FROM ACC w4 1
SUE L SUBTRACT REG L FROM ACC 75 1
SUE M SUBTRACT MEMORY FROM ACT b 1
SUR A SUBTRACT ACC FROM ACC 27 1
ST DATA SUBTRACT IMMEDIATE FROM ACC D& z
XRA E EXCLUSIVE OR REG B WITH ACC A 1
XRA C EXCLUSIVE OR REG C WITH ACC A% 1
XRA O EXCLUSIVE OR REG D WITH ACC AR 1
XRA E EXCLUSIVE OR REG E WITH ACC Ak 1
XRA H EXCLUSIVE OR REG H WITH ACC Ac 1
XRA L EXCLUSIVE OR REG L WITH ACC AL 1
XRA M EXCLUSIVE OR MEMORY WITH ACC AE 1
XRA A EXCLUSIVE OR ACC WITH ACC AF 1
XRI DATA EXCLUSIVE OR IMMEDIATE WITH ACC EE o



FLOW CONTROL INSTRUCTIONS:

ooen oo soven avete

#13. 0.0

INSTRUCTION MEANING HEX CODE BYTE
CaLl ADDR CALL UNCONDITIONAL o e
cc ADDR CALL ON CARRY oc &
CNC  ADDR CALL ON NO CARRY 04 ]
cZ ADDR CALL ON ZERO oo 3
CNZ  ADDR CALL ON NON ZERO 4 3
cCr ADDR CALL ON FPOSITIVE F4 e
oM ADDR CALL ON MINUS FC =
CPE ADDR CAaLL ON EVEN FPARITY EC ]
CPO ADDR CALL ON ODD PARITY E4 ]
JMP ADLDR JUME UNCOND T T IONAL (et} ]
QO ADDR JUMP ON CARRY A e
NG ADDR AUMP ON NGO CARRY nz i
JZ ADDR HJIMF ON ZERO A =
JNZ ADDR JUMP ON NON ZERD Cz ]
JPADDR LUMP ON FOSITIVE Fz 2
JM ADDR HJQUMP ON MINLS Fa e
JPE ADDOR JUMP ON EVEN PARITY EA 3
JRO ADDR JUMP ON ODD PARITY ey 3
RET RETLIRN o 1
RC RETLIRN ON CARRY [z i
RN RETLIRN ON NO CARRY 0o 1
RZ RETURN ON ZERO ca 1
RNZ RETURN ON NON ZERO o 1
RF RETLURN ON FOSITVE FO 1
RM RETLURN ON MINLUS Fas 1
RFE RETIIRN ON EVEN FARITY Es 1
RFO RETIURN ON O0OD FPARIY EO 1
RST © RESTART AT ADDRESZ 00 o7 1
RET 1 RESTART AT ALDRESS 10 CF 1
RET Z RESTART AT ADDRESS 20 o7 1
ST = RESTART AT ADDRESS 30 OF 1
RST 4 RESTART AT ADDRESS 40 E7 1
R=ET 5 RESTART AT ADDRESS S50 EF i
R3T & RESTART AT ADDRESS &0 F7 1
RST 7 RESTART AT ADDRESS 70 FF i



#13. 0.0
REGISTER PAIR INSTRUCTIONS:

INSTRUCTIONS MEANING HEX CODE BYTES
DAD B ADD B%C TO H&L 0% 1
DAD D ADD D%E TO H&L 19 1
DAD H ADD H&L TO H&L z9 1
DAD SP ADD STACK POINTER TO HL 39 1
ocx B DECREMENT B%C REGISTERS oB 1
ocx H DECREMENT DX&E REGISTERS 1B 1
DCX H DECREMENT H&L REGISTERS B 1
DCXx spP DECREMENT STACK POINTER 3E 1
INX B INCREMENT B&%C REGISTERS 03 1
INX D INCREMENT D&E REGISTERS 13 1
INX H INCREMENT H%L REGISTERS Z3 1
INX SP INCREMENT STACK POINTER bCic] 1
LHLD ADDR LOAD Hi&L DIRECT ZA 3
LXI B, DATA LOAD IMMEDIATE REG PAIR B&LC 01 i
LXI DO, DATA LOAD IMMEDIATE REG PAIR DXE 11 3
LXI H, DATA LOAD IMMEDIATE REG PAIR HL Z1 3
LXI 3SP, DATA LOAD IMMEDIATE STACE FPOINTER 31 3
FCHL H&L TO PROGRAM COUNTER E® 1
FOFP B FOP REG FAIR B&C OFF STACK c1 1
FOP D FOP REG PAIR D&E OFF STACK o1 1
FOF H FOP REG FAIR HL 0OFF STACK El 1
FOP FSW FPOP ACC AND FLAGS OFF STACK Fi 1
FUSH B PUSH REG FAIR BLC ON STACK o 1
FUSH D FUSH REG FPAIR D&%E ON STACK | 1 1
PUSH H FUSH REG FAIR H&L ON STACK ES 1
FUSH FSW FUSH ACC AND FLAGS ON STACK Fo 1
SHLD ADDR STORE H%L DIRECT 22 ]
SPHL H&L TO STACK FOINTER Fe 1
XCHG EXCHANGE D&E WITH H&L REGISTERS EE 1
XTHL EXCHANGE TOF OF STACK WITH H&L E3 1



#132 0.0
ROTATE INSTRUCTIONS:
INSTRUCTIONS MEANING HEX CODE BYTES=
RLC ROTATE ACC LEFT 07 1
RRC ROTATE ACC RIGHT OF 1
RAL ROTATE ACC LEFT THROWGH CARRY 17 1
RAR ROTATE ACC RIGHT THROUGH CARRY iF 1
I/70 INSTRUCTIONS:
INSTRUCTIONS MEANING HEX CODE BYTES
IN PORT INPUT FROM FORT DE z
auT PORT OUTFUT TO PORT oz Z
MISCELLANEDIS:
INSTRUCTIONS MEANING HEX CODE EYTES
CMA COMPLEMENT ACC iF 1
N COMPLEMENT CARRY aF i
=5TC SET CARRY 37 1
oaA DECIMAL ADJIST ACC 7 1
EI ENABLE INTERRUFPTES FE 1
01 DISAEBLE INTERRUFTS Fz 1
HLT HALT T& 1
NOF NO OFPERATION 00 1



APPENDIX A — RUN-TIME OFTIONS. #14. 0. O

H RS I R H R R R R R R HH R R R R R e S R

/B
/E
/H
sd

7K

/7L

/N
S0

/P

Ve
/T
S
SO TO r9

OUTPUT BINARY FILE IN BNPF FORMAT.

INHIBIT ERROR MESSAGES TO CONSOLE.

INHIBIT HEADINGS AND PAGINATION.

LIST UNASSEMBLED STATEMENTS AND CONDITIONAL
SSEMELY PSEUDO-OFS.

EXPAND SYMBOL TABLE STORAGE INTO ADDITIONAL
CORE.

OUTFUT LEADER (NULLZ) IN BINARY FILE FOR EACH
. ORG STATEMENT

LIST ONLY THE SYMEOL TAEBELE.

QUTFUT LISTING IN OCTAL FORMAT INSTEAD OF IN
HEXADECIMAL.

INCLUDE NORMALLY UNLISTED FPSEUDO-0OFPS IN THE
LISTING.

OMIT THE SYMBOL TABLE FROM THE LISTING
REFLACE THE FORM/FEED WITH 3 CR/LF7S.
INHIEBIT WARNING MESSAGES.

USER FLAGS, USED WITH THE 7 OFPERATOR

LR R T TLL L L L LILTLLLLLLLELLL L LT LT L L L L L LR L Lk gl d ol d

AFPENDIX B - INDICATOR SET.

KREHEEREEEFREEREEEHEREEREREERRFEREERE SRR FER SRR RE R REER

»
E
B D
H
o ':'
-

M

12 DR -

-~

MWL TIPLICATION,

DIVISION.

BOOLEAN AN

INCLUSIVE OR.

ADDITION.

SUBTRACT ION.

COMFLEMENT INDICATOR, (UPARROW E).
BINARY RADIX INDICATOR, (UFPARROW B).
DECIMAL RADIX INDICATOR, (UPARROW @)
HEXADECIMAL RADIX INDICATOR, (UFPARROW H).
OCTAL RADIX INDICATOR, (UPARROW ).
LEAST SIGNIFICANT BYTE ACCESS OPERATOR.
(UPARROW L),

MOST SIGNIFICANT BYTE ACCESS OFERATOR,
(UFARROW M),

COMMENT INDICATOR.

ASCII CHARACTER INDICATOR

WSER FLAG OFPERATOR.

CURRENT LOCATION COUNTER, (FERICQD).

HHEHERFEEREERERRRER S LR REERERERBEREH P EEERBREERREERER SRR RS



APFENDIX  ~ PSEUDO-0FS.

#14. 0. 0

HHEHFHER BRI RE SRR R R R R H RIS KSR R R R

. ADDR

. BIN

. BYTE

. DBYTE
. DECHM

. DINST
. END

. ENDC

. EG

. HEX

. IFDEF
. IFNDEF
. IFNZRD
. IFZERDO
CLIST

. OCT

. ORG

. PAGE

. BET
.TITLE
. ZER(

OOUBLE BYTE DATA STORAGE,

CHANGES

REVERSED FORMAT.
DEFAULT RADIX TO EINARY.

SINGLE BYTE DATA STORAGE.
DOUBLE BYTE DATA STORAGE.

CHANGES
RENAMES
PROGRAM

DEFAULT RADIX TO DECIMAL
A MICROPROCESOR INSTRUCTION.
TERMINATOR.

ENDS CONDITIONAL ASSEMELY.

ASSIGNS
CHANGES
INCLUDE
INDLLUDE
INCLUDE
INCLUDE

FROVIDES

CHANGES

A PERMANENT VALUE TO A SYMBOL.

DEFAULT RADIX TO HEXADECIMAL.

CODE TO . ENDC IF SYMEBOL IS DEFINED

CODE TO . ENDC IF SYMBOL IS NOT DEFINEL.
CODE TO . ENDC IF OFPERAND DOES NOT EEUAL O
CODE TO . ENDC IF OPERAND EGUALS O
SELECTIVE LISTINGS.

DEFAULT RADIX TO OCTAL.

REASSIGNS THE CURRENT LOCATION COUNTER.

BEGINZ
ASSIGNS

NEW PAGE IN LIZSTING.

A TEMPORARY VALUE TO A SYMBOL.

SFECIFIES HEADING.

ZEROS A

SFECIFED NUMBER OF BYTES.

HREHEEREREEEEERFEREEREREF SRR HERREERERRRRREREREREEEERRRRRER SRS



APPENDIX D - ERROR MESSAGES. #14. 0. 0

R R RS EEREEERERRREREE SRR R E SRR RS SERES

E: EN - BAD NESTING OF BRACKETS.

E: DOF - OUTPUT FILE DEVICE FULL. (FATAL)

E: DR - DIGIT OUTSIDE OF RADIX.

E: IL - ILLEGAL LABEL FIELD.

E: I - ILLEGAL OFERAND VALLUE

E: LD — LINE INPLUT OVERFL.OW.

E: LS = LOCAL SYMBEOL SYNTAX ERROR.

E:LT - LOCAL SYMBOL TABLE OVERFLOW. (FATAL)

E: ML = MULTIFLE LAEBEL DEFINITION

E: MO - MISZING OR ILLEGAL MNEMONIC IN OFPERATOR FIELD
E: 0C - OFERAND TOO COMFLEX.

E: OE — OFEN ERROR IN OUTFUT FILE. (FATAL)

E:0OM - OFERAND MISSING,

E: 0= - OFERAND SYNTAX ERROR

E:FE - FHASE ERROR, ADDRESS CONFLICT. (FATAL)
E:F3 — ILLEGAL FPERMANENT SYMEOL LUSAGE IN OFERANL.
E: RE - INFUT FILE READ ERROR. (FATAL)

E: RV - BAD REGISTER VALUE FIELD.

E: =T ~ SYMBOL TABLE OVERFLOW. (FATAL)

E:TL - LABEL DEFINELD TOO LATE.

E: Uz - UNDEFINED SYMEOL.

E: WE - OUTPUT FILE WRITE ERROR. (FATAL)

W: EF = NO . END STATEMENT IN LAST FILE.

W Lz — UNINHIBITED CONDITIONAL ASSEMELY IN EFFECT

AT ASSEMELY END
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