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REFERENCE
NUMBER

BC1
BC2
BB1
BB2
BB3
BB4
BB5
BB8
BB9
BB10
BB11
BB12
BB14
BA1
BB15
BB16
BB17
BB18
BA2
BB19
BA4
BC3
BC4
BC5
BC6
BC7
BC8
BC9
BB20
BAS
BA6
BB21
BB22
BB23
BC10
BB24
BC11
BC12
BB25
BC13
BB26
BB27
BB28
BB29
BB31
BB32
BB33
BB34
BC14
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SECTION 5

MATH AND NUMERICAL MANIPULATION PROGRAM

PROGRAM

Floating Point Math Package .

Floating Point Format Conversion Package

16-Bit Multiply (32-Bit Result) . .

MPY16 16-Bit Multiply - 16-Bit Result .

16-Bit Multiply - 16-Bit Result . . .
SMPY16 16-Bit 2's Complement Signed MuIT|pI|caT10n.
Binary Multiplication - 24-Bit. e e e e e
16-Bit Division - 16-Bit Results. .

DIV16 16-Bit Division - 16-Bit Result .

BIN to BCD Conversion Routine .

BCD to BIN Conversion Routine .

BCD to/from Binary Conversion .

Gray to Binary Conversion .

BCD Sum for 8008.

Log Base 2.

Digital to Analog Conver5|on for ElghT OquuTs
Binary to HEX Routine . e e .. .
Binary to BCD Subroutine.

HEX to Decimal Conversion . .
BCD Input and Direct Conversion fo Blnary RouTIne .
BINDECBIN - Binary to/from BCD. .

MATH - Fixed and Floating Point Ar|+hme+|c RouTtnes
Elementary Function Package .

8080 Floating Point Package with BCD Conversnon Rouflne .

8080 Least Squares Quadratic Fitting Routine.
Floating Point Procedures . e e e

PL/M Floating Point Interface . .
Floating Point Decimal and HEX FormaT ConverSIon ..
N-BYTE Binary Multiplication and Leading Zero Blanking.
Subroutine DMULT (Decimal MulTapllca+|on) ..
BCD Multiplication. . ..

MUL/DIV Multi-Precision Pack for 8080 .

OMPY - Double Precision Multiply.

16-Bit Square Root Routine.

Floating Point Square Root. .

SQRTF ~ Calculates 8-Bit Root of 16 BIT Number
Subroutine SQRT . . . e

Fast Floating Point Square RooT RouTrne .

Natural Logarithm .

Subroutine Log - Common Logarvfhms

Approximating Routine .

SIN X, COS X Subroutine .

RMSTF - Integration Routine . .
32-Bit Binary to BCD Conversion, Leadlng Zero Blanklng.
Fixed Point CHEBYSHEV Sine and C05|ne for PL/M Users.
32-Bit Divide Subroutine. . e e e

8-Bit Multiply and Divide . .

Double Precision Integer ArxThmeTsc Package . .
XMATH - 8080 Floating Point Extended Math Package .
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. 5-107
. 5-109
. 5-115
. 5-120
. 5-123
. 5=127
. 5-133
. 5-137
. 5-141
. 5-146
. 5-148
. 5-153
. 5-158
. 5-162
. 5-167
. 5-171
. 5-175
. 5-177
. 5-180
. 5-183



BC15
BB36
BB37
BB38
BB39
BB40
BA11
BA12
BB42
BB43
BB44
BA13
BC16
BB45
BA14
BD1

BD2

BA15
BD3

BA16
BB46
BC18
BC19

BC21
BC22

BC23

BB47
BB48
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Floating Point Package for Intel 8008 and 8080 Mlcroprocessors
Random Number Generator. e e e Ce e e .
8-Bit Random Number Generator.
16-Bit Random Number Generator . . .
PL/M Histogram Procedure and Random Number GeneraTor .
RANDOM$BITS - Random Number Generator.
Factorial of a Decimal Number. e e e e e e e e e e e
BCD Up/Down Counter. . . e e e e e e e e e e .
3-Byte Positive Fracflonal Mulflply
Algebraic Compare Subroutine .
8080 Double Precision ARC Tangenf
ARC.TAN 2 Subroutine .
Floating Point InTerpreTer .
12 X 12 Multiply . .
MBCD: N1 Bytes X N2 Byfes DeC|ma| Mulflply SubrouT|ne
Histogram. . . .
ASCI1 o EBCDIC and EBCDIC To ASCII ConverTers . .
Conversion of Scientific to Easily Readable Notation .
DTMHEX . ..
8048 BCD MuITlpIy
Hex to ASCII| Conversion.
Optimised Ultra Fast FloaTlng POInT Package .
ASC!I String to Intel Floaflng Point/Intel Floaflng Po:nf
to ASCII String . .. . e e e e e e e e e
8080 Floating Point AP . .
Floating Point Utility Programs for Use wufh FPAL LIB / SBC 310
Floating Point System for Use with SBC 80/20. ..
Relocatable FMath and XMath, 8085 FIoaTIng Point Package .
8048-DIV -- Division Routine . . . RIS Coe
ARRAY ADDRESSING SUBROUTINE AND CALLING MACRO

. 5-187
. 5-189
. 5-192
. 5-195
. 5-199
. 5=204
. 5-209
. 5-212
. 5-213
. 5-214
. 5-216
. 5-220
. 5-222

5-228

. 5=232
. 5-238
. 5-240
. 5-242
. 5-249
. 5=252
. 5-256
. 5-260

. 5-262

5-274

. 5-282
. 5-286
. 5-288
. 5-292|



SECTION 5

MATH AND NUMERICAL MAMIPULATION PROGRAMS

REFERENCE PROGRAM FRGE
HUMBER

BAL BCD SUM FOR 2083, e oS54
BRZ HEX TO DECIMAL COMVERSION . . | =T
BR4 EINDECBIN - BINARY TO/FROM BCD. - -2l
BARS SUBROUTIHE DMULT <DECIMAL MULTIPLICATIOND . S-187
BAG BCD MULTIPLICATION. o S-18%
BR11 FACTORIAL OF A DECIMAL MNUMBER . 285
BA1Z BCD UPADOWN COUNTER . =212
BA1Z ARC. TAM 2 SUBROUTINE. . . . . . . . . . . . . . . . | s-zo@¢
BA14 MBCD: N1 BYTES X N2 BYTES DECIMAL MULTIPLY SUBROUTINE . S-232
BRL1S CONVERSION OF SCIENTIFIC TO EASILY READABLE MOTATION, S-242
ERAle 8843 BCD MULTIPLY . 9252
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BE1
BB
BBZ
BEE4
BES
BEZ
B3

4

ool
BEB11
BBiz
EE14
BE1S
BBl
BBLY
EBB12
EELS
BEZA

BE241
BERZZ
=] S
BBZ4
BEZS
EB2E
BB27
=] =P
EB22
EBZ1
BBZZ
BEZZ
BEZ4
BRBZE
BEBET
BE=ZS
BEZS
BE4E2
BE42
EB4Z
BE44
EB45S
EB4E
BE47
BE4S
BE4D
EBSE
EBS4
BESZ
BESZ

o
™
=4
(Vi

16-BIT MULTIPLY «<Z2-BIT RESULT? oo
MPY1i6 16-BIT MULTIPLY - 16-BIT RESULT .
15-BIT MULTIPLY - 4&-BIT RESILT . . . . . . . . . .
SMPY1s 16~-BIT 2% COMPLEMEMT SIGHED MULTIPLICATION.
EBINARY MULTIPLICATION - 24-BIT.
16-BIT DIVISION — 1&-BIT RESULTZ. .o
DIV1e 16-BIT DIVISION — 16-BIT RESULT
I TO BCh CONVERZION FOUTINE
BECD TO BIN COMNYVERSION ROUTIMNE .
BCD TOAFROM BIMNARY CONWERSION |
GRAY TO BIMARY COWNVERSION
LOG BRSE 2. . C e
DIGITAL TO HNHLWG 7DNVERSIBH FOR EIGHT OUTFUTS
BIMARY TO HEX ROUTIME .
EIMARY TO BCD SUBROUTIME. .o e
BCD IMPUT RND DIRECT CONYERSIOM TU EBIMNARY ROUTIME .
M-EYTE BIMARY MULTIPLICATION
AND LERDING ZERD BLAMKEIMNG. e
MULADIY MULTI-PRECISION FRCK FOR S©B26
DMPY — DOUEBLE FRECISION MULTIPLY
1&6-BIT SQUARE ROOT RHUTIHE .o
SRRTF - CALCULATES =2-BIT ROOT OF lr—EIT NHHEEP
MATURAL LOGARITHM . . .
APFPROKIMATING ROUTIME . .
SIM ¥, C0S X O SUBROUTINE o . .
RMSTF — INTEGRATIOM ROUTIME

Z2-BIT BINARY TO BCD DDNVERSIDEJ.LEHﬁIHG ZERD BLANEIMNG.

FIXED POINT CHEBYSHEY SINE AMD COSIME FOR PLM USERS
7‘—BIT DIVIDE SUBROUTIME.
S-BIT MULTIFLY ANMND DIVIDE . . . e
COUBLE PRECISION IMTEGER HPITHHETII PHCHHGE
RAMDOM NUMBER GEMERATOR | R
S-BIT RAWNDOM HUMBER GEMERRATOR .
16—-8IT RANDOM HNUMBER GENERATOR. .
FLAM HISTOGRAM PROCEDURE AND RAMDOM NHNEEF uEHEPHTHF
RANDOMEEITS — RAMDOM HUMBER GEMERERTOR .
Z-BYTE POSITIVE FRACTIONAL MULTIFLY
ALGEBRAIC COMPARE SUBROUTINE. .o
S@asd DOUBLE PRECISION RRC TAMNGENT .
12 ¥ 12 MULTIPLY. . . .
HE® T ASCII LUN'EP'IGH . .
sa4a-0Iyv —— DIVISION ROUTINE. - o
ARRAY ADDRESSING SUBROUTINE AMD rHLLINu MHCRD
FLAM MULTIPLE PRECISION ARITHMETIC. . .
MATH4S — EATEMDED FRECISIOW ARITHMETIC
22 X 16 DIVIDE SUBROUTIMNE - DWIEZZZ G
BINGRY — BIMARY TO GRAY CODE CONVERZS IHH ZUBRDUTIHE.
MULTIPLYADIVIDE SUBRDOUTIMES:

~MULTIPLY 24 BIT FOR 42 BIT GQUOTIENT

-LIVIDE 48 EBIT BY =24 BIT .
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BC1 FLOATING POINT MATH PRCKAGE . o S5-1
BCz FLOARTING POINT FORMAT COMYERSION PACKRGE. e 5=5
BECZE MATH — FIXED AND FLOATIMNG POINT ARITHMETIC ROUTIMEZS . S-83
BC4 ELEMENTARY FUNCTIOM PRCKARGE . . S-25
BCS ezl FLOATING POINT PRCKAGE HITH E!D LUTVEP IHN . S5-57
BECE zEod LEAST SOUARES GUADRATIC FITTING ROUTIME. S-89
BCv FLOATING POINT PROCEDURES . S-91
B PLAM FLOATING FOINT IWNTERFACE . . . PR
BCS FLOATING POINT DECIMAL AND HEX FHPMHT LUN!EF IUN S-25
BCiE FLOATIMG POINT SQUARRE ROOT. S5-127
BC11 SUBROUTINE SQRT . . S-1EV
BEC1= FAST FLOATING POINT SQHHPE PﬁnT PUHTINE . S-141
BC1Z= SUBROUTINE LOG — COMMOM LOGRARITHM=Z. . . . . S-148
BC14 HMATH - 2888 FLOATING POINT EATENDED MATH PHIKHUE . S5-183
BC1S FLOATIMG POINT PACKAGE FOR IMNTEL So8Z AND Sozo
MICROPROCESSORS. | . S-187
BCAE FLOATING POINT INTERPRETEP .o . S-222
= R OPTIMISED ULTRA FAST FLOATING PGINT PHLFHUE . S-268
BC15 ASCIT STRIMNG TO INTEL FLORTIMG POINTA
INTEL FLOATING POINT TO ASCII STRING S-262
BC21 28268 FLOATING POINT A*B . Ce e S-2v4
BCzz FLORTING POINT UTILITY PF“GPHNJ FDR UsE WITH
FPAL. LIBASBC-Z18
FLORTING POIMT SYSTEM FOR USE WITH SBC @028 . S22
BC2Z RELOCATABLE FMATH AND =MATH.
26025 FLOATING POINT PRCEAGE. . S—-28e
BC24 FLOATING POINT CONWERSION ROUTIME . . . . 5-Z81
BCZS LINERR SYSTEM CGAUSS ELIMIMATIOM»--LISY . el 47 K4
BCEZs GAMMA FUNCTION SUBROUTINE . . 5-ZE5
BCz27 ACRUISITION OF A DECIMAL NHMEEP FPHM HD“ CHNCDLE
CONVERSION TO FPAL FLOATING POINT HUMBER
AMDE VY ICEYERSH. S -z
DOUBLE PRECISION FLDHTIHG PHIHT PHFKHGE (DFPHL.LIB? 5-Z
DISCREETE FOURIER TRAMSFORM. . . -z
FLOATING POINT COMSTANT EHLCHLHTHP - FlHN-T . 5-=
FPALSE. LIB — FLOATIWNG POINT LIBRARY S5-3
FFPAL — EATEMDED MATH FPRCKARGE. . . S5-Z
FLOATING POINT LORAD AWD STORE “HEPHHTINEJ . el
B HISTOGRAM . . . . . . . . . . . . . . . . . . . . . . . 3-2im
ED= ASCIT TO EBCDIC AWND EBCDIC TO ASCII COMMERTERS., . . . 0 5-248
BL= DTHHES. . . . . . .. B24s



MICROCOMPUTER USER'S
lnteL LIBRARY SUBMITTAL FORM ref. no. __ a1

0O 4004 ([ 4040 8008 (] 8080 0 3000 (use additional sheets if necessary)

Program
Title FLOATING POINT MATH PACKAGE

Function Package contains subroutines for Addition, Subtraction,
Multiplication, Division, Negate, Absolute Value and
Test of Floating Point numbers.

Required
Hardware None

Required
Software None

input
Parameters

Output
Results

Program offered
on diskette only.

Registers Modified: Assembler/Compiler Used:
MACS

RAM Required: Programmer:

63 bytes C.E. Ohme
ROM Required: Company:

768 bytes
Maximum Subroutine Nesting Level: Address: 44750 Winding Lane

Fremont, Ca. 94538

98-034C
8/78 5-1



8008 BINARY FLOATING POINT SYSTEM

THE 8008 BINARY FLOATING POINT SYSTEM CONSISTS OF A SET OF
SUBROUTINES DESIGNED TO PERFORM ARITHMETIC OPERATIONS ON
NUMERIC QUANTITIES REPRESENTED IN MEMORY,

EACH NUMERIC QUANTITY OCCUPIES FOUR CONSECUTIVE WORDS
(32 BITS) OF MEMORY. THE LARGEST MAGNITUDE THAT CAN BE
REPRESENTED IS APPROXIMATELY 3.6 TIMES TEN TO THE 38TH
POWER., THE SMALLEST NON-ZERO MAGNITUDE THAT CAN BE
REPRESENTED IS APPROXIMATELY 2.7 TIMES TEN TO THE MINUS
39TH POWER. EACH NUMERIC QUANTITY IS REPRESENTED WITH A
PRECISION OF ONE PART IN APPROXIMATELY 16,000, 000,

THE SOFTWARE CONSTITUTING THE FLOATING POINT SYSTEM IS
DIVIDED INTO TWO SECTIONS, EACH OF WHICH OCCUPIES 3 BANKS

OF ROM OR RAM, SECTION 1 IS INDEPENDENT OF OTHER SOFTWARE,
SECTION 2 IS OPERABLE ONLY WHEN SECTION 1 IS AVAILABLE IN
MEMORY. IN ADDITION TO MEMORY REQUIRED FOR PROGRAM, 63
WORDS OF RAM ARE USED AS SCRATCHPAD.

SOFTWARE SECTION 1 CONTAINS THE FOLLOWING SUBROUTINES:
LOD - LOAD SPECIFIED DATA INTO THE FLOATING POINT
ACCUMULATOR,
ADD - ADD SPECIFIED DATA TO THE FLOATING POINT ACCUMULATOR.
SUB - SUBTRACT SPECIFIED DATA FROM THE FLOATING POINT

ACCUMULATOR,

MUL - MULTIPLY SPECIFIED DATA TIMES THE FLOATING POINT
ACCUMULATOR,

DIV - DIVIDE SPECIFIED DATA INTO THE FLOATING POINT AC-
CUMULATOR,

TST - SET CONTROL BITS TO INDICATE ATTRIBUTES OF THE
FLOATING POINT ACCUMULATOR,

CHS - CHANGE THE SIGN OF THE FLOATING POINT ACCUMULATOR,

ABS - SET THE SIGN OF THE FLOATING POINT ACCUMULATOR
POSITIVE,

STR - STORE IN SPECIFIED MEMORY THE VALUE IN THE REGISTERS
AS RETURNED BY OTHER SUBROUTINES,

INIT - MOVE CODE FROM ROM TO RAM IN PREPARATION FOR
EXECUTION OF THE MUL AND DIV SUBROUTINES,

SOFTWARE SECTION 2 CONTAINS SUBROUTINES WHICH ARE USED TO
CONVERT DATA BETWEEN THE BINARY FLOATING POINT FORMAT
AND A DECIMAL FORMAT SUITABLE FOR ENTRY OR DISPLAY ON
INPUT/OUTPUT EQUIPMENT, THE DECIMAL FORMAT IS STORED IN
MEMORY AS A SERIES OF CHARACTERS. RELATIVELY SIMPLE INPUT/
OUTPUT ROUTINES MAY BE USED TO INTERFACE THE MEMORY -
RESIDENT CHARACTER STRINGS WITH ANY TYPE OF PHYSICAL 1/0
DEVICE.



THE CHARACTER STRINGS CONSIST OF BCD REPRESENTATIONS OF
DECIMAL DIGITS AND ARBITRARY REPRESENTATIONS OF +, -, .,
AN EXPONENTIAL SIGN (LETTER E), AND SPACE. CHARACTER
STRINGS MAY NOT CROSS MEMORY BANK BOUNDARIES. AN INPUT
STRING IS THEREFORE LIMITED TO 256 CHARACTERS. AN OUTPUT
STRING CONSISTS OF 13 CHARACTERS.

THE OUT SUBROUTINE GENERATES CHARACTER STRINGS IN 2 FORMATS;
THE CHOICE OF FORMAT DEPENDS ON THE MAGNITUDE OF THE VALUE
REPRESENTED,
MAGNTTUDES BETWEEN ,1000000 AND 9999999. ARE REPRESENTED
BY A SPACE OR MINUS SIGN, SEVEN DECIMAL DIGITS AND AN
APPROPRIATELY POSITIONED DECIMAL POINT, AND FOUR SPACES,
MAGNITUDES OUTSIDE THE RANGE ARE REPRESENTED BY A
SPACE OR MINUS SIGN, A VALUE BETWEEN 1.000000 AND 9. 999999,
AN EXPONENTIAL SIGN, AND A SIGNED TWO-DIGIT POWER OF TEN.

THE INP SUBROUTINE CONVERTS CHARACTER STRINGS IN EITHER

OF THE ABOVE FORMATS, OR A MODIFIED VERSION OF THEM.

THE LEADING SIGN MAY BE INCLUDED OR OMITTED, ANY NUMBER
OF DIGITS MAY BE USED TO INDICATE THE VALUE, WITH OR WITHOUT
AN INCLUDED DECIMAL POINT, IF A POWER-OF-TEN MULTIPLIER

IS INDICATED IT MAY BE SIGNED OR UNSIGNED AND MAY CONTAIN
ONE OR TWO DIGITS., AN INPUT STRING IS TERMINATED BY THE
FIRST CHARACTER WHICH DEPARTS FROM THE FORMAT.

THE FOLLOWING ARE EXAMPLES OF INPUT AND CORRESPONDING
OUTPUT CHARACTER STRINGS.

3.141593 3.141593
-.0000000000001 -1.000000E-13
+1.6E5 160000, 0
123456789 1.234568E+08
54321E-10 5,432100E-06
-2718281828E-9 -2,718282

5~4



MICROCOMPUTER USER'S
inter LIBRARY SUBMITTAL FORM Ref. No.  BC2

OJ4004 [Rs008 []8080 (use additionat sheets if necessary)

Program
Title FLOATING POINT FORMAT CONVERSION PACKAGE

Function Provides subroutines for conversion between floating point
format and ASCII or BCD. Functions contained are:

l. Floating point to BCD conversion

2. BCD to floating point conversion

3. Floating point to fixed point (integer) conversion

4. Fixed point to floating point conversion

Required
Hardware None.

Required
Software | Floating Point Arithmetic and Utility Package

Input
Parameters

Output
Results

Registers Modified: Maximum Subroutine Nesting Level:
RAM Required: Assembler/Compiler Used:
63 bytes MAC 8
ROM Required: Programmer:
512 bytes C.E. Ohme
rCompany: 44750 Winding Lane
Fremont, Ca. 94538

5-5



8008 RINARY FLOATIMG POINT SYSTEM

FORMAT CONVFRSION PACKAGE

THE FOPMAT CONVERSION PACKAGE OF THE 8008 BINARY FLOATING
PGINT SYSTEM CONTAINS SUAROUTINES FOR THE CONVERSION OF

DATA BETWEEN THE FLOATING POINT SYSTEM NOTATION AND TwO
OTHER FORMATS. THE NON-FLOATING-POINT FOOMATS APE FOUR

WORD FIXED POINT FORMAT AND VARIABLE LENGTH CHARACTER STRING
FORMAT,

THE FORMAT CONVERSION PACKAGE IS CONTAINEN IN 512 CONSECUTIVE
WNRDS OF MEMORY (2 BANKS OF ROM) AND REQUIRES FOR ITS
EXECUTION THAT THE ARTTHMETIC AND UTILITY PACKAGE BE
AVATLABLE IN MEMORY. THE COMBINATION OF THIS PACKAGE AND

THE ARITHMETIC AND UTILITY PACKAGE USES THE FIRST 64 WORDS

OF A BANK OF RAM AS SCRATCHPAD MEMORY.

THE FIXED POINT FORMAT DATA PROCESSED BY THIS PACKAGE
CONSIST OF 32 BIT BINARY NUMBERS OCCUPYING FOUR WORDS.
TWOS COMPLEMENT NOTATION IS USED TO REPRESENT NEGATIVE
VALUES,

THE POSITION OF THE BINARY POINT RELATIVE TO THE

BITS REPRESENTING THE VALUE 1S DENOTED BY A BINARY

SCALING FACTOR. THE RBINARY SCALING FACTOo IS NOT NORMALLY
RECORDED IN THE COMPUTERs BUT WHEN A FORMAT CONVERSION
SUBROUTINE IS CALLED THE BINARY SCALING FACTOR MUST BE
SPECIFIFD(IN THE E REGISTER). A BINARY SCALING FACTOR OF
ZERO INDICATES THE BINARY POINT IS IMMEDIATELY TO THE LEFT
OF THE MOST SIGNIFICANT OF THE 32 BITS REPRESENTING THE
VALUE. A 3INARY SCALING FACTOR OF. 32 INDICATES THE BINARY
POINT IS IMMEDIATELY TO THE RIGHT OF THE LEAST

SIGNIFICANT BIT. THE PERMISSIBLE RANGE OF THE BINARY
SCALING FACTOR IS -128(200 OCTAL) TO +127(177 OCTAL) .

THE CHARACTER STRING FORMAT DATA PROCESSEN BY THIS PACKAGE
CONSIST OF BINARY REPRESENTATIONS OF CHARACTERS OCCUPYING
CONSECUTIVE WORDS OF MEMNORY. A CHARACTER STRING MAY NOT
CROSS A MEMORY BANK BOUNDARY. THE CHARACTERS WHICH MAY BE
INCLUDED IN A CHARACTER STRING, AND THE CORRESPONDING
OCTAL REPRESENTATIONS ARE LISTED BELOW.

DECIMAL DIGITS 000B-011B BCD DIGITS

SPACE 3608
+ 373B PLUS
- 375B MINUS

. 3768 DECIMAL POINT
EXPONENTIAL SIGN 0258 LETTER E

(THESE OCTAL REPRESENTATIONS CAN BE CONVERTED TO THE

CORRESPONDING ASCII CHARACTERS BY ADDING 0608 TO EACH)

THE OUT SU3ROUTINE GENERATES CHARACTER STRINGS IN TWO

FORMATS, EACH CONSISTING OF 13 CHARACTERS, THE FORMAT

USED IN A SPECIFIC~CASFE IS DEPENDENT UPON THE MAGNITUDE 5-7
OF THE VALUE REPRESENTED.



N RN RN MR R KRR R TR RSN Me . v v o>

> N RN RTR

ZFRO ANN MAGNITUDES BFTWEEN 1000000 AND 9999999, ARE
REPRESENMTEN BY A SFACF OR MINUS SIGN» SEVFN DECIMAL DIGITS
AND AN APPRNPRIATELY POSITIONED DECIMAL PnINTs AND

FOuR SPACES.

MAGNITUDES OUTSIDE THE ABOVE RANGE APE REPRESENTED BY A
SPACE 0R MINUS SIGNe A VALUE BETWEEN 1.001000 AND 9.999999,
AN EXPONENTIAL SIGNs AND A SIGNED TwO DIGTT POwWER OF TEN.

THE INP SUSROUTINE CONVERTS CHARACTER STRINGS IN EITHER
OF THE ABOVE FORMATSe OR A MODIFIED VERSINN OF THEM. THE
LEADING SIGN CHARACTER MAY BE INCLUDED OR OMITTED. UP TO
27 DIGITS MAY BE USED TO INDICATE THE VALNES WITH OP
WITHOUT AN INCLUDED DECIMAL POINT., IF A POWER-OF-TEN
MULTIPLIER IS INDICATED IT MAY BE SIGNED nR UNSIGNED AND
MAY CONTAIN ONE OR Two DIGITS. AN INPUT CHARACTER STRING
1S TERMINATED By THE FIRST CHARPACTER wHICH DEPARTS FROM
THE SPECIFIED FORMAT.

THE FOLLOWING APE EXAMPLES OF INPUT AND CORRESPONDING
OUTPUT CHARACTER STRINGS.

3.141593 34141593
-.0000000000001 -1.000000E~17
+1.5ES 160000.0
123456789 1.234568E+08
S4321E-10 S5.432100E-04
-2718281828 -2.718282E+03

THE INDIVINUAL SUBROUTINES INCLUDED IN THF FORMAT CONVERSION

PACKAGE OF THE FLOATING POINT SYSTEM ARE NESCRIBED IN DETAIL
BELOW.
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MICROCOMPUTER USER'S
- l LIBRARY SUBMITTAL FORM Ref. No. __ BB1
Intg

[Jao04a [] 8008 8080 [7] 4040 (use additional sheets if necessary)

”°$ﬁz 16 BIT MULTIPLY - 32 BIT RESULT

Function | MULTIPLICATION OF TWO 16 BIT POSITIVE NUMBERS

Required |  pASTC 8080 SYSTEM

Hardware

Required 23 INSTRUCTIONS
Software

Input 2 BYTE MULTIPLIER X; Xo IN MEMORY
Parameters 2 BYTE MULTIPLICAND Y, Yo IN D& REGISTERS

2:::2 STARTING WITH MOST SIGNIFICANT BYTE:

A, H, L STACK

Registers Modified: Maximum Subroutine Nesting Level:
ALL NONE
RAM Required: Assembler/Compiler Used:
6 BYTES
ROM Required: Programmer:
42 BYTES DAN SOLTZ
Company: FISCHER & PORTER
COUNTY LINE ROAD,WARMINSTER PA. 18974
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SESE MACRD ASSEMELER. W1 6 FAGE 1

JREEF. NO. EBL
i PROGRAM TITLE 16 EIT MULTIFLY <32 BIT RESULTS

UZER MUST ENTER FROGRAM WITH MULTIPLICAMD
IM THE D AMD E REGISTERS AND THE MULTIFLIER
IN THE LOCATIONS SFECIFIED BY AX8 AMD AXL BELOW

L Lok C i DECREMENT FASS COUNTER
AadEl JZ [OMHE i AFTER ZHD FASS JUMP TO DOME
=

Hloe ARG 168H
B1EE ZAFES DA F=E LOAD A WITH CONTENTS OF LOC. AXS
B1Gz BEQZ M I C.2 i LOAD PARSS COUNTER C WITH =2

21685 Gea3 FRZSZ .  MWI E. 2 i LOAD LOOF COUNTER B WITH =

B187 Zloowe LI H. & i CLEAR H AND L

21 29 LICHIP DAL H i SHIFT PARTIAL FROCUCT LEFT IWNTD CARRY
aiee A7 FAL i ROTATE MULTIFLIER EIT INTO CRRREY
B1ac D21Zed JHMC LEC i TEST MULTIFLIER AT CRRRY

Bl 1= DAE L o ADD MULTIPLICAMD TO PARTIAL PRODUCT
Sk CEQE ACT & i ADD CARRY TO RESULTS MS EYTE
Bl i DEC: LCR E i DECREMENT LOOF COUNTER

&l CoeRot JHZ LOaF oo D0 LOOF & TIMES

1

]
b e B O O B 0 Oy e » B
X

il e e

FIIZH STORE LS RESULT BYTE
Mo MOV FARTIAL FROGUCT
(WINAR TO H AN L
FLUSH AND STORE IM STACK
LLA LORD A WITH =1
JiF GO TO SECOMD FRSS ROUTIME
DOME FoOF FETURN PARTIAL FRODUCT FROM STACK

I T

P

1]

1]

U'UJ_:II;!_"I

12T 45 LA [ ARD PRRET. FRODUCTS FROM TWO FRSSES
Blze CESR ACI & ACD CARRY TO MS BYTE

alzs 7a HLT

BHFE R Bl BFEH

BaFF H#l ER BFFH

gaag

EMD
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MICROCOMPUTER USER'S
int.]  LIBRARY SUBMITTAL FORM ser. . _os: _
Intg

dJ 4004 a 800§ [z] 8080 {use additional sheets if necessary)

Program
Title 16-BIT MULTIPLY - 16-BIT RESULT - MPY16

Function | Performs a 16 x 16 bit multiply giving a 16 bit result

Required
Hardware NONE

Required
Software NONE

input | D,E registers contain multiplier
Parameters H,L registers contain multiplicand

Output .
Results B,C contain result

Registers Modified: Maximum Subroutine Nesting Level:
ATl p
RAM Required: Assembler/Compiler Used:
3 bytes MAC 30
ROM Required: Programmer:
25H bytes
Company:




20268 MACRO

222808
21z2R60
511

[N ]
[ ]
DAy
Ty i1 S

BEaEE TR
1F

=
gy

XAl
1-11-'

-

oS 3
Dy}

XY
=
Tt

x
T
iat Dt

=

=

—
o~

™3
LY

Dx ]
=t
[l el el ol

[ o fix]
U BN ]
Wihid b DT Mo O

=
T mn

L

foe)

=3
o~
Py

L

O L I ]
Doyl
J P pa P
Lo 1

=]

o
P B I I v

facx]
=
3
[x1]

Dol N
= I

o
o

ASSEMELER. Vi &

; REF NO. BBZ

; PROGRAM TITLE MFY 1&

s

i

MPYS0
SHLD
LxI
MwI
L+I

LOOF
Moy
FAF
Mo
Moy
FAR
Mo
DCR
RS
JHC
LHLE:
LA
M
MOy
LT

SEIF:
MO
rAF
MO
MOy
RAF
Moy
JHMP

TEMP :

BNUM :

TEMF
H.
M.
E.

HJ

T

EMLIM
11H
a

o

+ BMLIM

m

L e 1

oI

FRGE 1

# STORE MULTIPLICAMND IN TEMFORARY

i STORE
i BIT COUNT
s INITIALIZE RESULT
i ROTATE
MULTIPLIER

RIGHT

i DECREMENT BIT COUNT

i DOMET  THEM RETURN

MO CARRY FROM ROTRTE

OTHERWISE
AL
MULTIFL ICAMD
i SAYE RESULT

SRESTORE H AND L REGISTERS

i ROTARTE

i TEHMF

i RESULT
FIGHT

; REPEAT LOOF
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intal_

Program
Title

Function

Required

Required

Input
Parameters

Results

MICROCOMPUTER USER'S

LIBRARY SUBMITTAL FORM

Ref. No.

BB3

4004 [Jsoos []soso

(use additions! sheets if necessary)

16-BIT MULTIPLY - 16-BIT RESULT

Performs 16-bit x 16-bit multiplication giving a 16-bit
result.

None.

None.

B,C contain multiplicand.

D,E contain multiplier.

B,C contain result.
Registers Modified: Maximum Subroutine Nesting Level:
A, B, C, D, E, H, L 0
RAM Required: Assembler/Compiler Used:

3 bvtes MAC .8

ROM Required: Programmer:

35H- bytes

Company:

9-15



ZE28 MACRED ASSEMELER. V1. & FAGE 1

JREEF. HD. BBZ=
i PROGREAM TITLE 18-BIT MULTIFLY

fTHIS SUEBROUTIME PERFORMS A 18 EBIT MULTIFLICATION
sGIMING A 18 BIT RESULT. THE HUMBERZ MUST BE 16 BIT
SUMZIGHED GUIIAMNTITIES, THE B AMND © REGISTERS SHOULD
FCONTAIM THE MULTIFLICAMD AMD THE O AMD E FEGIZTERS
SEHOULD CONTHIM THE MULTIFLIER. THE RESULT MILL EE
SFOUNE T THE [+ AMD E REGISTERS

MY LE
CHEE 213100 LI H. MPCD s TEMF ADDRESS OF MULTIFLICEMD
v MON ML SSAYE MULTIFL TCARND
20 INRE L
Moy M. B
L=T Hy BHUM # TEMF RLDORESS OF BIT COUNTER
MY I . 11H SJINITIALIZE BIT COUMTER
Hei MWYI B @ JBORAMD © REGS TO ZERD
iz Moy OB

1

-
3 IR
IR

R B

T

!

Y
)

- ¢
L
L)

D]
R
—
$a

LJF
THE Moy /0 i SHIFT
iF FEF i MULTIFLIER
57 Moy DA i FEIGHT
MO [ E i HE
1F FEAE i EIT
o M B M s DECREMENT
AL iR i BIT
T Moy M E i COLIMTER
oF ey

,..
L
—
3

,..,
1 T
]

.,.
']
-

[x ]

F
Lo
Pl

oy

L
1]

.._
1
X
L

BX D
EAEN]
= =
Do

A o T =t

m m

B ded PR DT
-.f
m

LR B )
=
AN

m
I

CIE s Rz SDOME IF ALL BITS USED
nlg ] 5 JHI SHIP SHOOCARREY FROM SHIFT 20 MO ADD
21188 Ll H MPCD SOET MULTIPLICAND ADDEESS
A

I R

SN N e e g

A SHDE Lk ORDER
i OF MULTIFLICAMD TO RESULT
H PEAVE RESULT
fHIGH ORDER MULTIFLICAND ADDRESS
= fADE HIGH ORDER
OF MULTIFLICAND HITH CRARRY
- H PEAVE RESULT
- BEMLIM s RESTORE BIT COUNMTER ADDRESS

,_._

o

o
g
[l

F1
AL
F
INE
M
AL
Fiy
ITO0 L1
SEIF

—
L
Y
i

-
l

]
1
D N MM =) dy

,.
2}
-
&4

[
BRI IE SOt R Y

i I L B2 e e s SRR

,_.,.

POUR
T T T
2 IERAOURN W I B

fo o

]

)
IMmMzZTr oz

[
=y

X

,_
el
1)

el

-

MO A B FEHIFT

FAF: PORESULT
iy RIGHT
Moy A OME

=] T ol

I

=3 &
m
T

¥}
]

l.
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14 S@ER MACRD ASSEMEBLER. W19 FAGE =2

X}
(]
=N
M

FAK i BEIT
MoV CLA
JMP LOOF ; REFEAT STEFS IN LOOF

i

-
e
T

=
ot
LT

T )

A
fa 2 P2

,_
!
=
)
P}
i-d
-
m
[ax(]
-
)

3

MFCE

=
Dt}
i~
[N

be 2 i SPRACE FOR TEMF MULTIFLICAND
EMLI

_
=
]

o= 1 ;s SPACE FOR EIT COUNTER
EMNL

,_
[
XA}
-
[ A |
=L

{
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MICROCOMPUTER USER'S |
- . LIBRARY SUBMITTAL FORM Fef. No. __BB¢
intel
O

4004 [KX8008 [ 8080 (use additional sheets if necessary)

Program
Title 16~-BIT 2'S COMPLEMENT SIGNED MULTIPLICATION - SMPY16

Function 16-Bit Binary Multiplication - 32-Bit Result

Required |
Hardware None

Required
Software None

Input
Parameters B,C contain multiplicand
H,L contain address of multiplier

Output
Results 32-bit product returned at
(HIL) to (H1L+3)

Registers Modified: Maximum Subroutine Nesting Level:
All 1

RAM Required: Assembler/Compiler Used:
4 bytes MACS

ROM Required: Programmer:

R.M. Gabrielson
68H General Electric

Company: Aerospace Controls
Box 5000, Binghamton NY 13902
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5 8920 MACRD ASSEMBLER. V1. 6 FRGE 1

; REF. NO. BB4,
: PROGRAM TITLE SMPY1E

,

A460 OrRG 1824
; DOUBLE FRECISION 1€ EBIT ALRD

i L EITS AUGEND IMN B
i HI BITS AUGEMD IN C
i Lo EBITS ADDEMD AT <H. LD

HI EBITS ADDEMD AT <H. L+13
i FEESULT RETURMEL IM BCLO SUMD AMND COHI SUMS
ROEL :

00 OO 0

2 5 T ] Mo H. B

Bl 28 HDD 1 JLO AUG + LO ADD

848z 47 Mo E. A JE=LO =M

B8 T3 N H. C

8404 20 INF L

Es 2E AL M

48E SE RO M iHI AUFG + HI ADD + LO CARRY
3487 94F Moy C.H

5 15 I RET

5 bl ORG 25431

16-EBIT 275 COMPLEMENT MULTIFLY
MUOLTIPLICAMD IM E. O

MULTIFLIER AT C(H. LD

FRODUCT RETURMELD AT ¢H.L» = ¢H.L+3)
AFFECTS ALL REGISTERS

MDEL -

BS54 S8 MOy Lo M SMULTIPLIER TO L E
B35 2o INR L

B85 SE Moy E.- M

G357 AF mRA H

ASES o3 AL E

ASED F27o65 Jp SETT s IF MFLR FOSITIVE

P COMPLEMENT MFLE & MPCD IF MPLR < @

B30 AF “RA A
BSsh &F Moy LA
B3EE 90 SLUE E
B3EF 47 P E. A
asva 7o 4 [MRY A, L
a571L 93 SEE C
A57Z 4F MOy C. A
57E 7D Moy A L
Basve4 32 SUE L
Basvs 57 Mo . A

5-21



X

[x]
O n

R
DO B Y

XX
!

T
D]

- .._
D IR
L]

NN n o g o n

L

R ERN B Bt B

[

JEmTm

oo 0 i

O
h

by
1)
]

o

LD

T T I
(81 )
D R Y |

X

L)

-
ot

0O o 1 i

AR
ToTh LD RO D LD LD DD

)

P = M Do J b

ARk )

TR
L5

[ I

DB R Y )
£ (e (e e (0 (i 1

7N D W 0 T

Lep IR ¥

S T
XA R KV

XU

O ) B R
mIT

]

D

-
!

Do

J IR N I B
nmmmmDom

B N I AR Ny

15

L

-
o o

vl
SE
SF

Z1ETEE
v

2
w1
HF

Z1EVEE
ChEanndg

Z1EZGE

P N e
M@ MM T

[}

HZSEMELER. Y1 8

M
BB
o
JEET WP FOR
ZETT.
L=l
QINAE
IHF
s
=EA
G[in
(amky
L1
MW I
JBEGIM MULTIFLY
HEST :
CHLL
JHC
Lol
CALL
DECE
Ll
MW I
A
Mo
JIHZ
“RA
CALL
HEA
CHLL
STORE
IHE
Mo
LCR
Moy
DCR
0
DCR
Moy
LT
RET
s 4-BYTE
ZHIFT:
MOn
RLC
FAR
FAF
oy
MOy

eaR

FPRODUCT IM

ARITHMETIC

mmI
-

H
MULTIFLY

H. MPCD
M. B

L

M.

H
E.
(N o

H, TEST
M. 15

i

SHIFT
DECE
H. FMFCD
ALEL

IF MFLE

H: TE=ST
A -1

1

M. A
MEST

H
SHIFT
A
SHIFT
MEM.

IF MOT

REFERT

L
M.
L
i,
L
M.

=]

E

. D
« MPCD ARDRESS

RIGHT SHIFT

H. C
s REFERT

;: [yl
mI

BIT = &

DIOME

SIGH

OF FPRODUCT

SIGMH
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S 8858 MACRO ASSEMELER.

asBe
B5E9
a5SeA
BSEB
asec
asen
BSEE
B5BF
BRET
BEES
nlalals]

47
7B
1F
SF
7R
1F
S7
co

MFCD
TEST

Moy
MOv
FAR
Moy
MOV
FAR
May
RET
ECI
EQ
EMD

Vi 8

B. A
A, E

E.R
A D

L. A

57470
S7540

PRGE 3
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MICROCOMPUTER USER'S
|nte| LIBRARY SUBMITTAL FORM ref. no. __ 85

[Jaooa [Jsoos [X]8080 {use additional sheets if necessary)

Program
Title BINARY MULTIPLICATION - 24-BIT

Function Multiplies two binary numbers:
Multiplicand - 24 bits
Multiplier -1 to 24 bits

Required
Hardware NONE

Required
software | NONE

Input H and L registers pointing to Least Significant byte of multiplier
Parameters D and E registers pointing to Least Significant byte of multiplicand
A register has the number of multiplier bits plus 1

Output H and L registers pointing to Least Significant byte of Product
Results (see program for memory location)

Registers Modified: Maximum Subroutine Nesting Level:
A1l except H and L 1

RAM Required: Assembler/Compiler Used:
7 bytes MAC80

ROM Required: Programmer:

Chon Hock Leow
110 bytes Tektronix

Company:  pox 500, Dept. 50-447
Beaverton, Oregon 97077
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MACRD ASSEMELER. Vi@ FHGE 1

ot I oy I o B B x|
DR o IO N Y Y]
| ol sl el el Y}

[LYRE S SV R PY

,_
3l

ol
b

L

._
LLb
-

i)

[

!

U Y]

-
=y

b

F‘QF‘)—"F‘F‘F‘F‘
RO Y B Iy B wn ]

=

M=)y

DA

sREF. MO, BES.
i PROGRAM NAME BINARY MULTIPLICATION

B

;*##******$$**$*$$$##$*$$*$*
JEINARY MULTIFLICATION
I 2 o B (b R R SR S R R B R R R TR R R R A ST AR

i OM ENTERIMNG THIS SUBROUTINE

sHL REG. FOINTS TO LS BYTE OF MULTIFLIER

sDE REG. POIMTS TO LS BYTE OF MULTIFLICAND

#R REEG. HRZ THE MUMBER OF MUOLTIFLEIER EBITS +1 <2 TO "25)

i OM ERIT
sHL REG. FOINTS TO LS EBYTE OF PRODUCT
JHOT: MEMORY RALLOCATION FOR PRODUCT

; ENTER : 333MMM

;EXIT :FPRFFF

; 15 DOMI®T CRRE
; M IS MULTIFLIER:
: P IS PRODUCT

EYZ= Ec =
LR Ecit 18H JLS PRARTIAL PRODUCT FOINTER SAVED LOCATI
MSE En) 12H JMS PRODUCT POINTER SAVED LOCRTION

LSMCD ECi 14H JLE MULTIPLICAND FOINTER SAMED LOCATION
MEIT Eil 1eH JHUMEBER OF BITS SAVED LOCATION

i BYTES

ORG 18E8H
S INITIALIZATION OF RESULT BUFFER

MULT:

FLIZH
D
Dol
I
SHLL
=TrH
“FEA
QIR M. A

FSAVE MULTIFLIER FOINTER

F JEAVE LS PARTIAL FRODUCT FOINTER
IT JESAYE HUMEER OF MULTIPLIER EBITS 11 MEBIT
JCLERR A
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S ZEEE MACED ASSEMELER. Vi@ FHRGE =

aiac =B (B H
i@t V7 M M. A
B1aE 2B Lz H
HSiaF FT IRUNED M. H
Blig Zolzeg SHLD 1ZF CSAYE MIT PREODICT ROIMNTER
H11% EEB HIHG

Alid4 Zzig4eae SHL[ LoD JSAYE L

MULTIFLICAND FPOINTER

: TEST FOR ZERD

X1
=
| ond
=}
i
Ty
b
hn

L MW T
@1i1e EL FoOF
HB11A ES FlISH
alde 7 My
a1l 2B [T
aiilh 2E AL
BLLE 2B R
=1 K1
A1 .31 CHF
Blzl CRSESL JZ

-
x)

sPICK UP LS MULTIFLIER FOINTER

=TT ITIT™

ZT =

JCOMPARE WITH B REG. <
“IT JESRIT IF MULTIFLIEE = &

(Rx]

mm

;EDTHTE MULTIFLIER ROUND AMD TEZT

=
iy
WAl
fx]

LA MEIT
F E. B (B REG, HAS WUMEER OF MULTIFLER EBITS
SRR A i CLEAR CRARRY EBIT

b L S Y
-l D

LCIF

xx]
[
f
i, 1
bl
[l
Ty
X
)
[y

CALL FEOTL JCALL ROTATE ROUTINE

T E: DECREMENT COUMT FOR MULTIFLIER BITZ
J2 FIMIZ JIF ZERD - FIMIZH

JHC LOoF i IF CRAREY=82 - JUST ROTATE

i
i

-
-

Fu
i

o

-
fux]

3
ry i

ny B

[Ny

fax}
od
XX}
i
oy ]
= [

SADDTION ROUTINE

ZA14E LHLD IRAG SPICKE UFP LS MULTIFLICAMD POINTER
. EE mIHG
ZALABE LHLE LER JPICKE UR LS PARTIAL FPRODUCT FPOINTER
A I C. BYE JCOUNT FOR Z BYTES
- AF “wEA H s CLERRE CRERY
ADC

ex)

PRl
o b e

KRR
H
tad k.
[t
i
m
-
X

i

k3l

[ B
&
[y
T

LA L SPICE UP MULTIPLICAND

SE AL ™ SARDD IM TO RESULT

T Fac M. A

D
=B (I

2 B8 DCR C

S JHE AL i IF ZERD = FINISH ADDIMG

JME LOoF

I RN]

i
2!

XX IR ]
o o T
ey
Ty fed B T T M
s
m

By

SALIGH FPRODUCT TO WHERE ILS MULTIFLIER WA=
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S 2820 MACED ASSEMELER. Wi @ FRGE =
FINIS:
#1439 ZAR1&606 LDA NEIT s COMPUTER BYZ+2 -NBIT + 1
g14C 47 Moy E. A
8140 ZE13S M1 H: BYZ*2
814F 399 SUE B
8158 Ceal Akl 1
8152 CRSESL JZ EXSIT JDOMNST MEED ATO RLIGH IF NBIT=2S
155 47 Mo E. A B REG. HAZ THE COUNMT OF ALIGHMHMEMT
B15& AF “RA H i CLEAR CRARREY
HRD.J :
B157 Cheool CALL ROTL CUALL ROTATE ROUTIMNE
B15A 85 CCR (]
Bise CZS5701 JNZ AL
EXIT:
B15E El FOF H JEETURN WITH HL FOINTER TO LS RESULT
g15F Co RET SERETURM T CRLLING FOINT
i ROTATE ROUTIME
ROTL
Yie8 QEQS MW I C. BYZ+2  COUNT FOR & BEYTES
A1E2 2R12006 LHLD MZR sPICELR MS RESUILT POINTER
FOTZ:
8183 TE Mo A M
a1es AF FAR
aiev °7 MOy M. A
ailes 2= IM~ H
aic3 ab DCR C
g1sA ab DCR C i DECREMENT COUNT OF BYTES OF ROTATION
B16B C2e501 JHZ rROTZ i IF MOT ZERO. KEEF ROTATIMNG
B18E C9 RET
BEaa END
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intal_

Program
Title

Function

Required
Hardware

Required
Software

Input
Parameters

Output
Results

MICROCOMPUTER USER'S

LIBRARY SUBMITTAL FORM ¢er. v,

BB8

Q4004 gXs008 []8080

{use additionsl sheets if necessary)

16-BIT DIVISION - 16-BIT RESULT

Performs integer division of 16-bit quantities. Gives a

16-bit result.

None.

None.

B,C contain divisor.
D,E contain the dividend.

D,E contain the result.

Registers Modified: Maximum Subroutine Nesting Level:
All 0
RAM Required: Assemblier/Compiler Used:
3 bytes MAC 8 |
ROM Required: Programmer:
4LOH bytes
Company:
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[

o

MACRED ASSEMELER. Wil @ FRGE 1

JREF. MO EBEZ
s FROGEAM TITLE 15-BIT DIVISIOM

.,
]
=

fxx)
2}
=X
X}
XA

T T
S T
- =
[ ]
T

R

=
[
5 I T

,..,.
DAl
l—-

s e a1
vi

Y
o

;THIS SUEROUTINE FERFORMS 16 EIT DIVISION GIVIMG A 18
JBIT RESULT. THE B AND © FESGISTERS CONTAIMN THE
sOIVISOR AMC D AN E REGISTERS COMTAIM THE OIWIDEND:.

s THE RESULT IS RETURMELD

IN THE [+ AND E REGISTERS.

JHOTE: BOTH QUANTITIES ARE 16 BIT UMSIGHED MUMEERS

DIvie:

Ll
facn

Mo

H. TEMF

A4 20 MR L

. B

ADDRESS OF TEMF CELL

FEAVE DIVIDEMD

dabs Z1ZESE LT H. BHUM JADDREESS OF BIT COUMTER
HREs Zeid MW T ML 11H JIMITIALIZE EBIT COUNTER
HE Qs MYI B, - JSET B OAMD C TO ZERND
w3 43 Moy LB
LR
BERE TR Moy A E s BEOTHTE
BEaF 417 FERL LIVIZOR
galE 5 Moy ELA LEFT
BE11l TH MY A D OME
gElz A7 FHL ; EIT
BE1E 9e 1 (R P i DECREMENT
Bald 15 [T S EIT
HELT T2 Moy M0 COUMNTER
Ba1s 57 Moy DA
BEly oo RS JEETURM IF BIT COUMTER ZERO
Bals 73 Moy A, O s ROTATE
@l v FEAL i REESULT
5ISHY F Moy LA i LEFT
alshi & MV HB i OHE
alnyy FAL i EIT
A IR A
gal e LI He TEMF s ABDRESS OF DIVIDEMND
gaz e ™ P SUBTRACT

,..
DU o I o R kY]
DA I o I R A

;’_,g: :

EO O S IR NI (N U O O

Mo~ AL LMEREREMDCOMDI W

0T Ty WD b ) )

m

-4

1
4
1
4
=
4
S‘
4

SLE
4 [A
IMR
Fo
SEE
Fos
TN
DCR

-
—

TrozTIm

rwmm

-

JIF

i ADDRESS

Lol OrRDER
OF DIVIDEMD

FEUBTRACT

HIGH ORDER

OF DIVICEMND
NO BORROW S0 SEIF ACD
OF LW ORDEFR
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14 SESE MACREO ASSEMBLER. Wi

-
[xx ]

PRGE

(]

Mo
RO
Mo
IME
[GinRY
AL
RIY

o 1 s RDD

i DIVIDEMD
i ERCE

; IM

oI
I

—r
—_

I O (RS B (A O (B ¥ )
e B L2 SO s i B ALY

m
I

SEIF:

[y}

L#T H. BMLIM JRESTORE ADLRESS OF BIT COUNTER
BB H s COMPLEMENT
SEI 2aH i CARRY
CERESD Jre LooF s REFERT LOOF

TEMF:
EEEC K s CELL FOR DIVIDEND

ErUIM

GEaZE KGN | JCELL FOR BIT COUNMTER
GIGIGS

-
i)

-
hox)

X
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MICROCOMPUTER USER'S
lnteL LIBRARY SUBM'TTAL FORM ref. no. 889

[J4o04 [] 8008 X) soso {use additional sheets if necessary)

Program

Title 16-BIT DIVISION - 16-BIT RESULT - DIV16

Function | Performs a 16 bit x 16 bit division giving a 16 bit quotient and a
16 bit remainder

Required
Hardware

NONE

Required | NONE

Software

Input D,E contain dividend
arameters H,L contain divisor

Output | D,E contain result
Results | H,| contain remainder

Registers Modified: Maximum Subroutine Nesting Level:
All 0
RAM Required: Assembler/Compiler Used:
3 bytes MAC 80
ROM Required: Programmer:
31H bytes
Company:
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Te 8086 MACRO ASSEMBLER. V1.0 PAGE 1

s REF. NO. BBS
; PROGRAM TITLE ©IvVié

b

i

DIvEo:

BE8d 223160 SHLD TEMP i SAVE DIVIDEND IN TEMPORARY
B8B83 213300 LXI H, BNUM ; STORE
8888 2611 MYI M, 41H i BIT COUNT
PE02 9186489 LAI B. 8 5 INITIARLIZE RESULT
808E C5 PUSH B i SAVE RESULT OMN STACK
LOOP :
8eec 7B MOV A, E i GET LOMW DIVISOR BYTE
aaaDb 47 RAL
B8BE SF MOV E. R i SHIFT DIVISOR LEFT ONE BIT
BaarF vA MOV R. D
8818 17 FAL s RETURN DIVISOR TO D & E
api11 57 MOV D, A
Aa1z2 35 DCR M i DECREMENT BIT COUNT
12 E1 FOP H i RESTORE TEMP RESULT
wold CE r2 ; ZERO BIT COUNT MEANS ALL DOMNE
8815 ZEBo MYl A. 8 ;ADD IN
8917 CEOR ACI @ i CRARRY
0ais 29 DAD H i SHIFT TEMF RESULT LEFT OMNE BIT
8a1A 44 Moy B. H JCOPY H& L TO R & .
aaie 85 ACD L
Ba1C 2AZ196 LHLD TEMF i GET RDDRESS OF DIVIDEND
8ai1F 95 SuUB L i SUBTRACT FROM
8826 4F MOV C. A
88z1 78 MovY A. B
BRz2Z SC SBB H TEMRORARY RESULT
8023 47 MOV B. A
8924 CS PUSH B i SAVE TEMP RESULT ON STRCK
8825 D22RBB JHC SKIP i NO BORROW FROM SUBTRACT
Baz2a8 as DPC B i ADD DIVIDEMD BRCK IN
BE23 E= ATHL i REPLACE TEMF RESULT OM STRACK
SKIP:
BEZA 213300 LAI H, ENUM JRESTORE H & L
Bazlh 3F CHMC ;i COMPLEMENT CARRY
882E C3I8Ce0 JHP LOOP ;i REPERT LOOFP STEPS
TEMF .
8631 oS 2
BNUM
9933 DS 1
aag o in) END
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MICROCOMPUTER USER'S
int || LIBRARY SUBMITTAL FORM #r. . _osto__
Inte

Q4004 [Jsoos [Js080 {use additional sheets if necessary)

Program

Title. BINARY TO BCD CONVERSION ROUTINE

Function | Converts binary value (1-24 bits) to its BCD value (1-8 digits)

Required
Hardware NONE

Required NONE
Software

Input | Y and L registers pointing to Most Significant BCD digits buffer
Parameters | ) and E registers pointing to Least Significant byte of binary value
A register has the number of bits to be converted.

Output
Results

H and L registers pointing to Most Significant BCD digit buffer

Registers Modified: Maximum Subroutine Nesting Level:
A11 but H,L and D,E 1

RAM Required: Assembler/Compiler Used:

3 bytes MAC80

ROM Required: Programmer:

Chon Hock Leow
176 bytes Tektronix

Company:  Box 500, Dept. 50-447
Beaverton, Oregon 97077
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'S 8080 MACRU ASSEMBLER. Vi.© PAGE 1

:REF MO. BBi®9
i PROGRAM NAME BIN TO BCD ROUTINE

[N L TR

3 beteskekoobobokobokok sk skok kbbb skok
i BINRRY TO BCD ROUTINE
3 akkkskkokokok sk sk bk skk ok sk ok ok ok
i ON EMTERING THIS PROGRAM
iHL REG. POINTS TO MS ECD DIGIT BUFFER
i (DS=8 FOR MAXIMUM CRSE I.E. 24 BITS)
;DE REG. POINTS TO LS BYTE OF BINARY VALUE
iA REG. HAS THE NUMBER OF BITS TO BE CONYVERTED
i ON EXIT
;HL REG. POINTERS TO MS BCD DIGIT BUFFER
#NOTE: 1 BCD DIGIT PER BYTE FOR EASY CONVERSION TO RSCII
,EG A REG. =18 -> BCD BUFFER NEEDS ONLY 4 BYTES
; IF BINARY VALUE IS @, BCD BUFFER IS NOT CLERRED

@614 cBIN EQ 168H i ADDREESS FOR SAYING DE REG
BE12 NEIT EGU 12H s NUMBER OF BITS SAVED LOCATION
azea ORG 2aaH
EINBCD:
BpzEn 2212608 STH MBIT + AVE MUMBER OF BITS FOR CONVERSION
v2ez 0S5 PUSH C i SAVE DE. REOINTER FOR LSE OF BINRRY
gzEd ES FUSH H i SAYE HL. FOTNTER FOR MS BCD
Bzas ER ACHG
gzes 2210640 SHLD SBIN i SAVE BIN POINTER FOR DIGIT ROUTINE USAG

; TEST IF BINARY WALUE IS ZEROQ

K

8289 AF “RA A s CLEAR A REG.

828R 7TE Mo R. M ;FICK UP LS BYTE

g9zZeEe 2B DCK H

azac SE ADC g iADD IM MEXT HIGHER EBYTE
@zak ZE DCA H

iZ2BE ZE AkC ] JADD IN MS EBYTE

BzaF CATFOZ JZ EXIT ; IF BINARY YALUE = 8 -2 EXIT
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S SREE MACED ASSEMELER. W18 FHRGE =

HMEHG i RESTORE ECDr FOINTER

LDH MEIT JFICK UF MUMEER OF BITS OF COMYERSION

CFI =4 sEwwZd = 1 EFFTILE 4 1EwT

Iz TENT

: CFI iE LDeslI - IOODLAG 4 LEerT
DE44a TNE TENE MO CRRRY =3 G T, 2l

FEGF CFI 15 powdS = 3OETES 4 LlAseed

LE4Cos THE TENS & NO CARRY =0 Sl S

CFI 1z Pl o= 4 @9 =

THE TEM« FHDCRRRY =3

CPI =

THE TENZ

CFI £

THE TEME

CFI 3

EECOT THE TENL

TEOCIT4RE THF TEME i RERCHED IF NEIT <= X

T G
—

G
— *
s
fa O
L
fu

JEBEGIM COMNVERTON

o

)
[y}
L
Ty
)
XA
T
1
=
%
&
=]

TEMNT: RARNY [ 2EH

»
e
na

b
3P P i T P

A A A X

R R B U o
| ]

IR RS e
Aty
T .
pax]
I

ysis TEME : RETN [ AFH P EFGZ4EH = 18wEE

-
A

-
B

—
fin}

1 TEMS MW I [, 1E++S
1 ]

AR et
i
=
]
T
I
153
T

i

[xa)
=y
— Ty

— I
fux]
I

[ X

CHLL I
TEM4 . MWl

bl

R
b 0T s T
iy}

noi

]
(O£ IR LU A B LN B L% O
H RIRE]
o Ty B B T A0 O

[ T I

T
)
—
X
= M
-
—
m
|;|
=
fex]

-

[l
bl
il
o
=
-
L
i

TEMZE: MWV

=~ Ty
M

o
(]

e £
=

r

2

—

L K
-4 03

TEME : MWl

r
-

o m 1

U O PO ol R I
D "_:I
X1
by

r

i

m
1
e LA

it
bl
T
=
-~
3
—
Lt

TEML: Fw T

1
oy
=
r

Do m T m
ol b
oy
-
4

-
i

1 TEMG MW I

(5]

—
lam]

om oD
}—i

_4

Ly
-

—

m

m s
o
— g1
— -

EMIT:
FiOF H s RETURM HL POIMTING TO M3 ECD
FOF L ;RETURM DE POINMTIMG FO LSE OF EIMARY

5-39



A R AN N O DN PN OF

[ I o Y

Bz29E
B29F
gzAz
B2RZ
BzA4
B2AS
B2As
B2AT
g2A8
HZA%
BZAA
AZAEB
BZAC
@zAb

i2RE
B2AF
BBBe

858 MACRO ASSEMELER.

Vi@

FSUBRACTION ROUTINE

DIGIT:

SUel

Cze5a=

i RESTORE ROUTINE

RETR :

57
=R16606
FE
&1
il
ZB
vE
ag
°r
2k
TE
A
v
E1l
2=
Cs

MY I

PLSH

LHLD
Mo
SUE
Mo
DT
MO
SEE
MO
[T
M L‘l II'II
SEB
Mo
Mo
JC
FOF
INFE
PLI=H
Moy
JHF

Moy
LHLD
Moy
ACD
Moy
DCx
Moy
ADC
Moy
DCw
MOy
ADC
MOy
FOF
TN
RET
END

M. @

T

O W
- m
= -

<

_.
s
=

CIIIMII
=T T

o R 1)

s

-

MoOIITAD=E
Ll
=~

C.A
SEIN
A M
C

M. A

A M
E

M. A
A, M

M. A

PAGE 3

s INITIALIZE DIGIT
sFOR BCD, DIGIT=8
sFOR ASCII. DIGIT=Z6H
SAVE BCD FOINTER

-

JPICK UF EBIN FOIMNTER
JFPICKE UP LS BYTE

SPUTS IT BARCE
FOIMTS TO ZND LS BYTE

..

JFOINTS TO MS EYTE

JSAYE D REG

i IF CARRY RESTORE
sPICK BCD FOINTER

i IMCEEMENT BCD POIMNTER
; SAVE BCD FPOINTER

;s RESTORE [ REG

; RESTORE D REG

;s PICK UP BIN POINTER

s POINTS TO 2MD LS BYTE

sPICKS UP MS BYTE

;s PICKS UF BCD POINTER
s POINTS TO NEXT BCD DIGIT
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MICROCOMPUTER USER'S
inta  LIBRARY SUBMITTAL FORM &r. to. _ o

4004 [] soos b 8080 (use additional sheets if necessary)

Program
Title BCD TO BINARY CONVERSION ROUTINE

Function | Converts BCD value (1-8 digits) to Binary value (max. 24 bits)

Required NONE
Hardware

Required | NONE
Software

input | DE register pointing to Most Significant BCD digit
Parameters | A register has the number of BCD digits to be converted

Output | A register has the Most Significant 8-bits
Results | H and L register has the lower 16 bits

Registers Modified: Maximum Subroutine Nesting Level:
All 1

RAM Required: Assembler/Compiler Used:

NONE MAC 80

ROM Required: Programmer:

Chon Hock Leow
38 bytes Tektronix

Company:  Box 500, Dept. 50-447
Beaverton, Oregon 9707}
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5 8088 MACRO RSSEMBLER, V1.0 PRAGE 1

; REF. NO. BB11.
; PROGRAM NAME BCD TO BIN ROUTINE

s,

kb bk bk b ok b b e ke b kot ol ok ok oo

BCD TO BIN ROUTINE
Aebeoateofoopok skeaotobobolskokskobokokobsRoR ok s

ON ENTERING THIS PROGRAM
; DE REG. POINTS TO MS BCD DIGIT
A REG. HAS THE NUMBER OF BCD DIGITS TO BE CONVERTED

e e e e e % e 'er W . el

~

ON EXIT
s THE BINARY VALUE IS IN A,H.L REG. WITH A REG. HAVING
i THE MS & BITS AND HL REG, HAVING THE LOWER 16 BITS

LT S

-

-

J280 ORrRG @8H
BCOBIN:
8=Zeo 4F MOY C.A iMOVE NUMBER OF BCD DIGITS TO C REG.
83681 216004 LxI H. & JINITIALIZE H & L RTO B
8384 AF *RA A JAND A TO @
LOOP :
9zZ05 COBEaZ= CALL ECD JCALL #1418 ROUTINE
azeg 13 INK ] iPOINT TO NEXT LOWER BCD DIGIT
az8s ap DCR C
BEZOR Cze563= JNE LOaF i IF CONVERSION IS MOT FINISHED. KEEP GOIN
8z80 C2 RET

i

;%13 ROUTINE

BCD:

azeE DS PUSH D i ZAYE DE FOINTER IM STACK

azeF ES FPUSH H i SAVYE ACCUMULRTED LOMER 41& BITS
azioe 47 MO E. A JSAYE A IM B REG,

az14 2 DAD H JAHL <- AHL * 2
Bz12 oF ADC ]

aziz 29 LAD H JAHL <- AHL * 4
az14 SF ACC A
8z15 D1 FOpF (o] JRESTORE OLD LOWER 16 EITS TO DE REG,
Bz1s5 19 DR ¥ sAHL <— AHL * S

217 €8 AbC E
azie 29 CAD H iAHL <— RAHL #*1 19
8219 8F ROC ]
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S 2EESE MACED ASSEMEBLER. W19 FARGE =2

Mo
FOF
LD
AL
Mo
Gk
AT
RN
Mo
AT
FET
EMD

JSAYE A IMN B REG

;s RESTORE ECD DIGIT FOINTER
JGET MEW DIGIT

JRDD IM MEW DIGIT

o m
I

Len

JADD IM ZRRERY

m o

§|:|Ir§|:jxrr

JRDD M CRERY
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MICROCOMPUTER USER'S
intgl  LUBRARY SUBMITTAL FORM . . _ s

[ 4004 ] soos ] soso (use additional sheets if necessary)

Program :
Title BCD TO/FROM BINARY CONVERSION

Function Subroutines are provided for:
1. BCD to binary conversion
2. Binary to BCD conversion

Required | None,
Hardware

Required None.
Software

Input BCD to Binary
Parameters 1. D,E accumulated binary value
2. H,L pointer to BCD string

Binary to BCD
1. D,E contain binary value
2. H,L point to location to contain BCD string

Output D,E contain accumulated binary equivalent.
Results H,L contain address of BCD string.

Registers Modified: Maximum Subroutine Nesting Level:

All 1
RAM Required: Assembler/Compiler Usedk

None MAC 8 _
ROM Required: Programmer:

BCD to binary 32 bytes
Binary to BCD 67 bytes

Company:
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I 3828 MACRO ASSEMELER. V1. 9 FAGE 1

REF. MO, EBB12
FROGRAM TITLE BCD TOAFROM BINARY COMNVERSIOM

; BCD TO BIMARY ROUTINE

; REGISTER USAGE
i DE - ACCUMULATED BIMARY VYALUE . SHOULD EBE INITIALIZED TO @
i HL — POINTER TO BCD STRING IN MEMORY

A B. C -~ USED RS TEMPORARIES

BCDEIN:

Be88 42 Moy 8. D i SAVE IMITIAL YALUE OF ACCUMULATOR
a3l 4B Mo CLE
gaE2 Co13es CALL DOUEBLE i DE*2 -~ DE
asas Ch1966 CALL DOUBLE i *q
aaas o M AL E

a3 81 ROD
wdER SF MOY E. A
Ba0E FH MOV AL D
gaac a8 ADC B
gaal S7 Mov DA i *3
838E CD1964 CALL DOUBLE i #*18
aal1l 77 Moy M. A i GET MNERT DIGIT

SUI ZoH ;FOR ASCIT CONVERSIONW. REMOVE COMMENT SE
(515 1 R RD E
881z SF MOV E. A
Ba1d4 TR MOV A, D
8813 CEas ACI B
BE1T 57 MOV LA
gals C9 RET ¢ADD IM NEW DIGIT AND RETURN
DOUBLE :

gals FBE MOY AL E
aEsiR &v ADD A
aelE SF MOV E, A
gaic 7 MOV A, D
aaib SF RDC A
aalE S7 MON Du A
gElF .o RET
alslals EML
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ZEDe MAECED ASSEMBLER. W19

BEEE BLLEET
AT O FEE

L EIEZEE
Cha s
L LIRSS
S 50 B S e It

'J

R sy

ARll SLaREE
BELTS CDIFGe
GELD 010108
et e CDAFRE
HELE O3
BELE ZEDH
ool 7

ZALZ

Ly

i ;
(Gl =
3 =
3 F L

oy

-

[}
>

[}
=

ol

AN i3 £ 1M I I Vi ¢
i D [}

},a.

(]

=

mromT
14
1.}
[
Lo
1]
LA

s IR I {00 (g Sl
[ 2N
m
[t
b

e e O ) en o )

AEaTE 2o

EIMARY

TO BCD EO

FEGTSTER USHAGE
LE - BIMARY WALUE
HL - FOIMTER TO EBCLD BUFFER IM MEMOEY

A B

EIMECT :

I1:

THCHL -

- IZED R=

m
N

P B U m IO w R Ol U
Tt 0 )

— -~ T~

m
AT P o
—t
.—-'

cHLL DIGIT
RET

MWYI M.

-
fxn)

o
SLUE
Ao
RGN
SEBEE
MO
JM D
o
AL I
R UAY
JME

U;’HIIHI.‘_TUJ;D!TIF,:;[:
I

P
HLL
o
M
A
Mo DL H
CARLL IMCHL
RET

;II m (] :_'[n
I

o m

INF L

FARGE 1

UTINE

TEMFORARIES

-
i

L

s IMITIALIZE DIGIT
;FOR BCD. DIGIT=A.

JFOR RASCII. DIGIT=Z8H

P SUBTRACT LOOF

i INCREMEMT 70 DIGIT

; ADJUST ACCUMULATOR FOR MEXT SEQUENCE

HL + 1 -3 HL
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2ESE MACRD ASSEMELER. Wi 9 FARGE 2

ENZ
INE H
RET
EMD
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MICROCOMPUTER USER'S
|nteL LIBRARY SUBMITTAL FORM ret. no. 8514

— [J400a []8008 [X 8080 [0 a040 (use additional sheets if necessary)

Proram | GRAY TO BINARY CONVERSION

Function CONVERTS UP TO 16 BITS OF CYCLIN GRAY INTO BINARY DATA.
USED IN READING ENCODER OUTPUT WORDS.

Required 1 ROM
Hardware 1 CPU

Required
Software NONE

Input GRAY DATA IN D-E REGISTER, E0 = LSB, UNUSED BITS = 0

Parameters

Output
Resuts | BINARY DATA IN D-E REGISTER, E, = LSB
Registers Modified: Maximum Subroutine Nesting Level:
A,B,C,
RAM Required: Assembler/Compiler Used:
NONE ISIS 8080 Macro Assembler, V1.p
ROM Required: Programmer:

G. Mercola
20 BYTES Data Works, Inc.

Company:18725 Bryart St.
Northridge, Ca. 91324

5-50



ALGORITHM:

Np = ((Ng ¥ No) ¥ No) Ny ----

2 T 8

i1 =
Until NG/zn 0

Conversion Time = 36 D usec.
(at 2 usec/instruction cycle)
D = number of bits to the right

of the most significant "1"
in the Gray code input, +1.

Example
Gray (NG) Binary (NB)
15 1000 1111
14 1001 1110
13 1011 1101
12 1010 1100
11 1110 1011
10 1111 1010
9 1101 1001
8 1100 1000
7 0100 0111
6 0101 0110
5 0111 0101
4 0110 0100
3 0010 0011
2 0011 0010
1 0001 0001
0 0000 0000
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S Ses| MACED

AR A

B ol sl
XU
i

B

ol el

IO I U RN

[ I Y i
S R

oS

=
Do Y

Do
m i

1

WX
L)t

R T
QR Dol
[

Hm o0

B

=

1811
1812
1617=

1914
1817
Ba6a

D
42
4E

7E

BT

BE1a

ASSEMELER. Y1 @

i REF. MO

EE14

FRGE 1

s PROGRAM TITLE GRAY TO BINARY CONVERSION

H
p)
3

BEIMARY TO GRAY CODE CONYERSION <UF TO 1€ EBIT WORD:

1.

I 1 !'.:l

GRA'Y

LOoF

LOAD GRAY WORD INTO O=E REGIZTERS

CRIGHT JUSTIFIED.
CALL SUBROUTIMNE

Ot RETURM. BINAREY
ORG 1AaaEH
CALL GRAY
Mo 1. [
Mo C.E
Mo H B
ORA H
RARE
M B:H
MO A
FEAF
Mo C. R
ORA E
FZ
MOy A,
“RA E
Moy E. A
Moy H. E
“RA (0]
Moy R
JHF LoopP
HLT
EMC:

SLOAD 0 Ta

-

JOR A WITH

-

UNUSED BITS=02

WORD IS IM D=E REGISTERS

T m

LOAD E TO

LOAL B TO

s (e o)

SHIFT RIGHT
LORD A TO B

JLDAD O TO A
s SHIFT RIGHT

LOARD A TO C

A OR B TDH

JRETURN IF ZEERO

-

LoOAD © TO A
ErmCL. OR A WITH E

JLOAD A TOE

JLORD B TO A
JEFMCL. OR A WITH D
JLORC A TO D
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MICROCOMPUTER USER'S
lnteL LIBRARY SUBMITTAL FORM er. vo. s

[J4o004 [x} 8008 []8080 [] 4040 (use additional sheets if necessary)

Program
Title BCD SUM FOR 8008
Function PERFORMS THE SUM OF TWO BCD NUMBERS FOR THE 8008 MICROCOMPUTER.

THE NUMBER OF DECADES IS A COMPILATION PARAMETER.

Required MCS8 MICROCPT.

Hardware

Required PLM 8 COMPILER.
Software
Input THE TWO BCD NUMBERS ARE LOCATED IN MEMORY WITH DECADES ORDINATED IN
Parameters ASCENDING ORDER IN CONTIGUOUS POSITIONS FROM NUM(0) TO NUM(N), ONE

DECADE FOR EACH MEMORY POSITION. NOTE: "N" ALSO REPRESENTS ¥HE POWER
OF 10 OF THAT DECADE. THE ADDRESS OF THE TWO LEAST SIGNIFICANT
DECADES OF THE TWO NUMBERS ARE SENT TO THE PROCEDURE:

PROCEDURE CALL = SUM(.ADD1,.ADD2)

Output THE .SUM OF THE TWO NUMBERS IS IN THE MEMORY POSITION ADD1.

Results NOTE: ADD1 IS THE FIRST PARAMETER PASSED TO THE PROCEDURE.

’ THE PROCEDURE RETURNS 0 FOR NO OVERFLOW OR 1 FOR OVERFLOW FROM THE
MOST SIGNIFICANT DECADE.

Registers Modified: Maximum Subroutine Nesting Level:
N/A 0
RAM Required: Assembler/Compiler Used:
8 + 2n (number of decades. These PLM 8
re the positions of the 2 numbers.
ROM Required: Programmer:

E. Massetti
208 Lab;: Massetti

Company: 70133 Milano
via Ronchi 17, Italy

5-54



00001 1
00002 1  /¥REF. NO. BAl */

00003 1  /*PROGRAM TITLE PROCEDURE BCD SUM FOR 8008 #/

00004 1 /%

00705 1 /%

0 6 1 /% PROCEDURE FOR SUMMING TWO BCD NUMBER, CIFRE DECADES EACH.
00007 1  THE TWO ADDRESS OF THE FIRST DECADE OF EACH NUMBER, .ADD1 AND ADD2, ARE
00008 1  SENT TO THE PROCEDURE.

00009 1  THE TWO BCD NUMBER IN THE MEMORY ONE BCD DECADE IN EACH

00010 1  MEMORY POSITION ORDERED IN ASCENDING ORDER FROM NUM(0) TO

00011 1  NUM(N), WHERE N RAPRENSENTS ALSO THE POWER OF 10 OF THAT DECADE.
00012 1 RESULT IS SENT TO THE MEMORY POSITIONS OF THE FIRST ADDEND SENT
00013 1  TO THE PROCEDURE. %/

00014 1

00015 1  DECLARE CIFRE LITERALLY ‘8°; /* THIS IS A COMPILER PARAMETER
00016 1 AND IS THE NUMBER OF DECADES FOR
00017 1 THAT COMPILATION, #/

00018 1

00019 1  SUM : PROCEDURE (INDADD1,INDADD2) BYTE;

00020 2  DECLARE (INDADD1,INDADD2) ADDRESS;

00021 2  DECLARE ADD1 BASED INDADD1 BYTE,

00022 2 ADD2 BASED INDADD2 BYTE,

00023 2 (RIPORTO,N) BYTE;

00024 2  RIPORTO =0;

00025 2 DO N=0 TO (CIFRE=1);

00026 2 ADD1 (N)=(ADD1(N)+ADD2(N)+RIPORTO)AND OFH}

00027 3 /% AND NOW BCD CORRECTION ROUTINE*/

00028 3 IF ADD1(N) >9 THEN DO

00029 3 ADD1 (N)=ADD1 (N)+6;

00030 4 RIPORTO =1;

or 11 4 END;

00.32 3 ELSE RIPORTO =0;

00033 3 END;

00034 2  RETURN RIPORTO;

00035 2 END SUM;

00036 1  /¥END OF PROCEDURE. TO TEST IT THERE IS NOW A SAMPLE CALL OF SUM
00037 1  WITH THE NUMBERS TOTAL AND PAR, THE RESULT IS IN TOTAL*/

00038 1  VERIFY: DECLARE TOTAL (CIFRE) BYTE,

00039 1 NOTOK BYTE,

00040 1 PAR(CIFRE)BYTE;

00041 1  NOTOK=SUM(.TOTAL,.PAR);

00042 1  EOF

NO PROGRAM ERRORS
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MICROCOMPUTER USER'S
lnbL LIBRARY SUBMITTAL FORM ref. vo.  Bais

(Jaooa [X] 8008 [] 8080 {use additional sheets if necessary)

Program
Title LOG2A

Function To calculate the Base 2 Log of a number between 1 and 255.

Required
Hardware None

Required
Software None

Input
Parameters Value of number in A

Output
Results LOG2(A) = B + E%E'Where B = characteristic and 256 = Mantissa.

If % error is defined as 100 A - ZB + C/256, then the
maximum error is .311% which occursAfor A = 133 (decimal).

Registers Modified: Maximum Subroutine Nesting Level:
A ri B 2 C 2 D rs H& L o
RAM Required: Assembler/Compiler Used:
None MACS
ROM Required: Programmer: ]
Bill Baker
64 bytes Bell Telephone Labs
Company: Room 1G625
Holmdel, N.J. 07733
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Explanation of LOG2A

The program calculates the LOG2(A) for any integer between 1
and 255 in the following manner:

Any integer A between 1 and 255 can be expressed in the
form:

A= ZB*(l + 5%3) where B and I are integers and

0<B<7 and 0 < I < 255

The expression for LOG2(A) in terms of B and I is:

LOG2(A) = B + LOG2 (1 + 2%_6')

where B is the characteristic and LOG2 (1 + 5%5) is
the mantissa.

B is determined by left shifting the accumulator (which
contains A) until a carry bit is generated and subtracting
the number. of shifts from 8. The number remaining in the
accumulator is I.

To determine the mantissa, I is expressed in the form:

I =16 . C0 + C1

The nearest integer values of
l6 . Co

D(CO) = 256 L0G2 (1 + —"2"'5—?—)

for Co from 0 to 15 are stored in the program.

Co is used to look up the first approximation of

I

Cl is used to interpolate between D(Co) and D(C0 +1).

The maximum error between the log determined by this program
and the true log (rounded to 8 bits) is 1/256, or a count of
1l in C. If this were the only source of error, the maximum
error in the resulting antilog would be .25%. However, there
is an additional error which results from rounding off the
mantissa to an accuracy of 8 bits. Thus, the maximum error
encountered in using this program is greater than .25%. The
maximum error occurs for A = 133 and is .311%.
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RS MACRD ASSEMELER. Wi1ow FRGE 1

sREF. MO, EELS
i PROGRAM TITLE LOG ZA

ORG G EAE
LLL e GG
CLoEZoRs RESULT IM B C
LIGEA:

,.
UK
[x]

X}
N
S
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3}
L LD
il

XY
A

W I
ArA

~j T
-4
=
o

T m

JEET CHREEY OTO B

T

i

]
(]
[

Y
2

Lol
LR FEHIFT p=s T
FEL S CAREY FOSTTION
JHL Lol
Rl i As=LE+wCa+Cl
FLC
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M
AMT 58170
AL T LLL
Mo L. A
MW I H. @118 5 =H “ALUE OF [+ TRELE
P A
LR L
SUE i
Mo L.
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A
H

m
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T T
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A LOOLD L0 LD D A0 LD D
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K—L
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P B B R B i
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L2
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Xy

i C=1éstl+ 0

i
T
R

KX
b T
= T
123
T

-
X
L

Py T
el e a s T 3 W O (IR IS R RN AN RN
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]

L |
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IR G Bt il

RGN

g e

RNEY
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AT
MW

=160 D=
» SIMCE L=BE OF C8 IS
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-
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Ty
fux]
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[ RS W 1}
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Loz
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ROD D
AMA A
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118 ]
Ju
=
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W

| f'\:a f'.;l =]

I
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G924 25 DCR
@325 C21E83 JNZ 0z
@328 oaF FERC s A=CE[ DR+l -0OCes 172

8929 oF RRC

A9ZA @F RRC

@9z EELF ANI azve i A=CH*L DoCa+L—DOzE) 1716
gseh 895 ACD L

G3ZE 4F Mo C.A

LRl S RET

B
e

8 elezC48 OB
4

SEEDTEEE DE

2

| N
BN
=
e

o0

=
-} h
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@ 1

i By
oS
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S0 MACED ASZEMELER. w1 8 FRGE 2

TRLRE
2. 2494
s TEST PROGREAM FOR LOGZA
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SOUTFUT FPORT @ GOES TO ALL

i ZEROES AND PROCESZSOR

s GOES IMTO HALT STATE

(8]
=
o

ORG

M I

T

I

CARLL
Mo

CPI

JHZ

Mo

CFI 5]

e JHZ ERROR
ZEZC M T H. T
Chanas CALL LIDGEA
=] Mo A. B
Eae CFI )
SR8 JHZ EREOR
=

[ Y]

i

EIEEG#
fu
I

y -

D R IR A ]
FRNI RN RN R T R

AAMa@inadds b L b fp

]
WM ID I AR ST DWW T R b S

i ;[l — ;[i b T

.

m
T
o
T

I

FR I IR ]

oD

-
=D

QAN H.

[

-~
it

EEZ CFI ZEe0

ZEADS JNZ ERROR

EFF MYl H, Z770
% OuT 186

TE EEROR: HLT

EMD

ol s
S0 W WD A0 D A0 W0 WD WO LD A0 0 0D

IR I K ]
G Ty iy Oy Ty Oy Iy
[oule R B R AY I

o]

i

o

M

5-61



MICROCOMPUTER USER'S
|ntel LIBRARY SUBMITTAL FORM FRef- No. __BB16

4004 [J4040 [ 8008 (X 8080 {use additional sheets if necessary)
”“2:: DIGITAL TO ANALOG CONVERSION FOR EIGHT OQUTPUTS
)
Function The program processes a list of eight 16 bit values to generate

eight pulse width modulated voltages, which can be filtered to
provide inexpensive digital to analog conversion useful for process
control or other low speed requirements. See the attached explanation
of the program's operation.

Required
H::;:;,e A clock interrupt generator (line frequency or faster) and
an eight bit latch (Intel 8212) at output address 1, with voltage
level conversion and filtering as required.
g:'f‘t"i:: To be useful, something should set the output values in the table.
W
Input
Parameters A table of eight double byte values and remainders is required,
in the following orders
low order value #1
high order value #1
low order remainder #1
high order remainder #1
low order value #2
high order remainder #8
g“"""‘ zight analog output voltages are produced at the filter outputs.
esults

Registers Modified: Assembler/Compiler Used:
A, B, D, E, H, L

SP is used and restored. 8080 MACRO ASSEMBLBR, VER. 2.2
RAM Required: Programmer:

34 bytes W. M, Hawkins
ROM Required: Company:

32 bytes Herculee Inc., Rgs. Ctr.
Maximum Subroutine Nesting Level: Address:

none Wilmington, De, 19899

98-0348
5-62



Bigitel to Analog Conversion for Eight Outputs

W. M, Hawkins 4/18/75

The progrem produces a PWM output by adding the present
desired output value to the past remaindsr at a rate determined
by the clock interrupt that sterts it. When a carry results
from the addition, the output is turned on. When no carry
occurs, the output i{s turned off.

The desired output velue in the table is a binary fraction
of full output, so that a value of 0000 produces no output and
a value of FFFFH produces full output. If the value is 800OH,
e carry is generatad on every other pass which produces a
square wave at half the clock frequency whose average value is
exactly half of full output.

The PWM output can be filtered with a simple R and C
combination to obtain a smooth analog output voltage. The
demands on the filter becoms greater as the value moves away
from B800OH. At 5% output the carry occurs only once in every
twenty clock interrupts.

The stack pointer and register pairs are used to process
the list bscause time is essential. Execution time (and
fraction of system loading) determines the upper interrupt
rate limit. The lowsr limit is set by the desired filter
time constent. An 8080 with fest memory can exscute the
program in about 330 microseconds.

Please call me at 302-995-3562 if further explanation
would help.
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MACRD ASSEMELER. W18 FARGOE 1

JREF. MO EBle
CPROGEAM MAME DIGITAL TO AMALDG COMWERSIOM FOR EIGHT OUTPUTS

;DIGITHL TO AMALDG CONVERSIOM FOR EIGHT OQUTFUTS

sk M HAMKEINES 452775

CCOMVERT & MWORDS IM "TRELE" TO 2 EITS INM A LATCH
;BT A FATE THAT CAM BE FILTERED TO GIVE AM
S ACCEPTHELE AMALOG OUTFUT MITH 18 BIT RESOLUTIONM

ORG 5]
LA Ecil 1 i THE 2242 LATCH ADDREZSS
CRCES: LI JETOR LUISING THE SF

Ll H., BEanH o ZERD H AN DL

fgizne A H JZERD A

DA =i SHMIWE SF T HL

SHLE SARYESF P SAVE THE FOINTER

MW B2 PPROCESS 2 WALUES

LT =F. THELE SFOINT TO DRTH
bl LOOF FOF L JLOAR DE WITH A YWALUE
El FOF H s LPOAD HL WITH REMAINDER
13 LR (K] s ALD WARLUE TO REMAIMDER
iF FAR JPUT C BIT INTO A
ES FLIZH H s MHEW REMAINDER
s IH =F s PARSS REMAINDER
=3 M= ZF JODAVE & CYCLESD
5 b 1T E JIZOUMT PARSZES
CEnEdd JHE LonaE SGD UMTTIL DOME
L=Za1 QT LAC JSEMD BITS TO LATCH
SHERLE LHLD SHWESF JGET POIMTER T HL
F: SPHL s RESTORE 2F
F EI ;EMABLE . IF REQUIRED
T HLT JFOR TESTIMG DMLY =+

s SET WP THE RAM ZTORAGE

ORG 1EEEH ; OR WHEREWER RAM IS AT
& SHYSF Crbd a JFPLACE TO PUT ZF
THEBLE L= 2 i & WALUE . REFMAINDER FRIRS
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MICROCOMPUTER USER'S
I: LIBRARY SUBMITTAL FORM  FRef. No. __B817

inte

04004 [J4040 [18008 [H 8080 {use additional sheets if necessary)
Program
Title Binary to HEX Routine
Function
To read a paper tape in binary (EBCDIC) format from the Intel
HSPTR to the MCS-80 System
Required
Hardware TTY on port 0 and 1
HSPTIR on port 1 and 3
Required
Software
input
Parameters SEE WRITEUP
Output
Results
Registers Modified: Assembler/Compiler Used:
RAM Required: Programmer:
Sigmund Hjerde
ROM Required: Company:
National Institute of Technolo
Akerson, 24C
Maximum Subroutine Nesting Level: Address:
0S1.O 1, Norway




MICROCOPUTER USER'S LIBRARY SUMITTAL FORM

8080 Microprosessor.

PROGRAM TITLE: BINARY to HEX Routine.

The program perform loading of paper-
tape in binary format (EBCDIC) from
HSPTR (INTEL) to the MCS-80 system

as shown in figure below.

- )
i RAM memory
IOV BYTE
. 1. WORD
::::EZ::: l *] HIGH BYTE
00006000 [rqpaisual ——
0000 co00 2007 280D
. LOW BYTE
ooooo:o:o jIY! } 2. WORD
fose HIGH BYTE
e: LOW BYTE
0:0 ° 3. WORD
. HIGH BYTE
. ETC

After data is loaded in RAM the program
will exchange the contents of high byte
and low byte for each 16 bit word in
memory.
The program is able to read an exhange
2'K bytes.

5-69



FUNCTION:

Page 2

The program store data from papertape

in memory from location 1000 to 17 FF.

To execute the READ routine of one character

from papertape, a CALL to subroutine in

monitor location 3EAO is used.

wWhen the first character (4-bits) is read

to accumulater a RLC moves the contents

four times left and store it in D-register.

Next character is read to accumulator
and a XRA D command masks the content of

D-register to the content of accumulator.

8-bit data in accumulator (two characters

from papertape) is moved to memory loca-

tion addressed by the contents of
registers H and L.

A CALL to subroutine TEST is a test on
memory location 17 FF. When 17 FF is
reached the 2 K byte of data is read
from papertape and the program is ready
to exhange the content of location 1000
with 1001, 1002 with 1003 ..... .. and

SO oOn.

Required handware:

Programmer:

Company :

TTY on port 0 and 1
HSPTR on port 1 and 3

Sigmund Hjerde

National Institute of Technology
Akersvn. 24 C,

OSLO 1

NORWAY
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MACREO ASSEMELER. YW1 @ FPRGE 1

s REF. NO. EEAT
i PROGRAM TITLE EIMARY TO HEX ROUTINE

=
-l
ey
m

1EQE JZ ACC i THWO CHRRACTERS IS READ
1E8E FOTAH FLC i ROTATE LEFT
1E8F 1D Lok E i BIT LOOP
1E18 CZBEAE JIMNZ ROTH i CONTENT IN ACC MOVED LEFT 4 TIMES
1E1Z 7 ) Mon LA i SAVE ACC IN D-REG
1E14 CIZATIE JMF RERD i READ MNEXT CHARACTER
1E17 AR ACC: #“EA [ i MASE ACC AMD D-REG IM ACC
Els FF Mo M. A i B-BIT DATA TO MEMORY
+E13 23 IMs H i NEXT ADDRESS IN MEMORY
1E1H : CALL TEST i CHECE SIZE OF MEMORY. STOF AT LOC
1EAD DEAZLE JMC MEL i READ NEXT THWO CHARACTERS _
1E28 210816 LAl H. 1888H ; START OF "EXCHANGE HIGH-LOM EYTE"
1E2Z 58 YEMD Moy [ i FIRST LOZ TO D-REG
1E24 2= IMS H
1E2S SE Mo E: M i NERT LOC TO E-REG
1E26 2B D H
1E27 7= Mo M. E i E-REG TO FIRST LOC
1E28 23 IMNX H
1Ez29 7F& Moy M. D i D-REG TO MEXT LOC
1EZA CARLL TEST
1E2D INx H
1EZE JHC WEMD i COMTIMUE
1EZ1 C RST a
1EZ2 ES TEST: FLIZH H i SUBROUTIME FOR CHECE SIZE IN MEM
1EZZ Q12347 LHI B. 53290 ; ABLE TO GEMN CARRY AT LOC 17FF
E i
H

1E8E ORG 1EBEH EIN - HEX (HSFTR>
1E88 210618 LAl H. 1aeEH LATA ADDRESS FROM HSFTER
1E8Z 8eRaz MNEW : MW I E. B2 CHARACTER LOOF COUNTER
1E85 1E84 MWI E. 84 BIT LOOF COUMTER
1E87 CLABZE FERLD CALL ZEAEH RI SUBROUTIME IM MOMITOR
1EB8R @5 LCR E CHARACTER LOOF

ZH:

ey

1EZ8 @83 DAD CARRY GEMERATED 7
1EZV E1 FOF
1EZ8 Ca RET
alciais] EML:
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insitg’

014004/4040 (18008 XX8080 [18048 (18085 [JOther

Program
Title

Function

Required
Hardware

Required
Software

Input
Parameters

Output
Results

Ref.#BB18

INTEL’ USER’S LIBRARY SUBMITTAL FORM

(use additional sheets if necessary)

BINARY TO BCD SUBROUTINE

None

None

D,E contain binary value
H,L pointer to output buffer

5 BCD digits in buffer
H,L contain address of MSD

Converts unsigned binary number in D, E to 5 BCD digits

210 bytes

Registers Modified: Programmer:
9 None ieis S. Gundestrup
RAM Required: Company:
None Geop‘y5|cal Isotope Lab.
ROM Required: Address:

Haraldsgade 6

Maxirﬁur/v\\ Subroutine Nesting Level:

City:
BK-2200 Cph N

Assembier/Compiler Used:
MAC-80 Vers 3.0

State:
DENMARK

© Intel Corporation, 1976

98-034D
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2928 MACRD ASSEMELER. V1.6 FAGE 1

JREF. NO. BE1Z
i FROGREAM TITLE BINARY TO BCL SUBRQUTINE

JBIMARY TO BCD SUBROUTIME

S INFUT . UMNSIGNED EBIMARY NUMEER IN O, E
; FOINTER TO LOMEST BUFFER LOC IM HL

SOUTFUT: 5 BCD-DIGITS, OME DIGIT FER MEMORY LOC.
i HL FOIMT TO MSD IN LOMEST LOCATION

BEEE FS EMECD:  FUSH FSM i SAVE YARIAEBLES

BeRL CS FLISH B

BRGT S FUSH D

REEE ED FLIZH H

ARGd EE HICHG JGET WUMEER IM HL. RADDR IN OE
A5 B1FOLS LHI B ~16000

RS CD24aE CALL DECHD P GET MSD

BEGE B11SFC LI B, —1866

BERE ChIZ4aa CALL DECHNO

8011 B1SCFF LAl E. 186

6914 CLZ466 CALL DECHNO

BO1T7 DAFEFF LI EB. -1&

BR1A ChE4an CALL DECKNO

ee1h 70 MOY A, L :GET LSO

801E 12 STAX O ;STORE IT

Ge1F E1 FOF H

BA2@ [ FOP [

aazl C1 POF B

Aa2z Fi FOF FSHW

a2 C9 RET

BE24 AF DECHND:  XRA A ;8 TO A USE Z8H IF ARSCII

BAZS DS FUSH D i SAVE ADDR

Beze SD MOy E, L i SAYE BINARY

BRZT 54 MOV DL H

BO28 2C INR A 5 INCREMENT DIGIT

BeZ9 63 DAD B i SUBTRACT

BAZA DAZEEH JC DECNO+2 i RESULT MEGATIVE?

8e2D 20 CCR A ;YES, RESTORE DIGIT COUNMT

BRZE 5B MOW L. E i BINARRY MUMEER

MgF 62 MOY H. [

. -Z8 D1 POF D ; AND ADDRESS

GaZ1L 12 STRX D ;STORE DIGIT

BRZZ 13 INS D i INCREMENT POINTER
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MICROCOMPUTER USER'S
intal  LIBRARY SUBMITTAL FORM * '

O404 D4a0s0 (8008 (X 8080 (use additional sheets if necessary)

Program .
Tide | Hex to Decimal Conversion

Function | Converts any hex number between 0 and FFFFH to the decimal equivalent

o

Required | TTY
Hardware | 4 S, Reader

Intellec 8
Required

Softwars Program Object Tape

input Load program with system monitor. Enter hex number on TTY followed
Perameters | by a CR and LF.

Output The decimal equivalent is printed on the following line and operation
Results 1s returned to the system monitor.

Registers Modified: Assembler/Compiler Used:
Intellec 8 Macro Assembler
RAM Required: Programmer:
Jon Zoller
ROM Required: Compeny:
Dorsett Electronics
Maximum Subroutine Nesting Level: Address: 7]
Box 36 1152, Ok 74101

96048
5-76



. ° AL FORM ref. No.
|ntel LIBRARY SUBMITTAL FORM rer. n

(use additional sheets if necessary)

Program
Title

Function

Required
Hardware

Required
Software

Input
Parameters

Output
Results

MICROCOMPUTER USER'S

BB19

04004 [J4040 [18008 fKX8080

BCD Input and Direct Conversion to Binary Routine

Fast and efficient BCD to Binary conversion code. Presented in (pseudo)
subroutine form for implementation in ROM to allow reading of BCD input
value, conversion to binary representation and branching based on loading

H & L Registers to PC.

An Input Port for BCD parameter.

None, except for user-written main-line assembly coding.

BCD value to be read from user-designated Input Port, or BCD value
can be brought into subroutine instead, via A-Register, for example.

Binary representation is in A-Register upon completion of execution.
Two other registers, C and E (or other user-designated registers or

memory locations depending upon use of ROM or RAM) are used and original

contents are altered.

Registers Modified: Assembler/Compiler Used:

3, including A-Register Intellec 8 Macro Assembler

RAM Required: Programmer:

None M.H. Gansler

ROM Required: Company:

18 Bytes IGM/NTI

Maximum Subroutine Nesting Level: Address: P.0.Box 3950
Bellingham, WA 98225

98-0348
5-78
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AZSEMELER. W1, © FRGE 1
JREF. NO. EBE1S
s PROGRAM TITLE BCD INFUT & DIRECT CONVERSIOM TO BINARY
i BCD INFUT AND DIRECT CONVERSION TO EBINARY
; CRSEUDO) SUBROUTIMNE BCDEN -= IMNPUT &
i CONVERT EBCD WALUE TO BINARY REFRESEMTATION
BCDEH: IM 4 i FERD BCD WALUE
Mo C, A i ZTORE IMN C. REGISTER
AMI BFH i MASK FOR UMNIT S DIGIT
08 E.RA i STORE IN E. REGISTER
Moy A, C ¢ GET BCD VALUE BRCK
ANI BFOH MASK FOR TEN“S DIGIT
R .
RRLC ROTATE TWICE RIGHT
Mo C. A FETAIMN IN C. REGISTER
ERC
FRC i ROTATE TWICE RIGHT RGAIM
ARLD C ; ADD C. REGISTER COMTEMNTS
FLC i RDTATE OME LEFT
AL E i ADD UNIT S DIGIT
FCHL i AND RETURM WITH EIMNARY
; REPRESENTATION INM
i A REGISTER
END
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. ® Ref. No.
lnteL LIBRARY SUBMITTAL FORM

(14004 04040 78008 [ 8080

Program
Title

Function

Required
Hardware

Required
Software

Input
Parameters

Output
Results

MICROCOMPUTER USER'S

BA4

(use additional sheets if necessary)

HEX TO/FROM BCD

Converts hexadecimal numbers input on TTY to decimal numbers
and vice versa. Decimal numbers must be ended with D, hexa-
decimals with H. Conversion begins with space. If first char
input is CR, control is given back to monitor. Largest number
handled is two bytes binary.

Intellec 8/MaD 80, TTY

Intellec 8/MOD 80 Monitor, vers. 2.§

Number to be converted is input on TTY ended either with H or
Do Conversion begins with space. If first char input is CR,
execution is ended. If CR is recognized later, it is inter-
preted as error.

Converted number is printed on the same line as the input
number. It errors are detected al is printed.

Registers Modified: Assembler/Compiler Used:
[ ALL 8080 Macro Assembler, Vers. 3.0
RAM Required: Programmer:

«Tzeffor stack) arkus Warsta
ROM Required: Company:

415 TELEVA
Maximum Subroutine Nesting Level: Address: Takkatie 7a

3 SF-00370 Helsinki 37 Finland

98-0348
5-81



MICROCOMPUTER USER'S
intol  UBRARY SUBMITTAL FORM " ' 2

04004 [DJ4040 (18008 X3 8080 (use additional sheets if necessary)

Program
Title FIXED AND FLOATING POINT ARITHMETIC ROUTINES - MATH

Function Includes routines for fixed and floating point arithmetic together with

a demonstration program that performs algebraic evaluation (from left to
right, with no operator precedence) and allows unlimited parentheses
nesting. An expression within parentheses can be evaluated and displayed
by "='"", and is preserved as a subtotal, etc.

On input, space, rubout and all control characters are echoed and
ignored. Allowable printing characters are:

Required
Hardware 0 through 9 and -
* / + -
()=
P i.e. the value 3.1416
E i.e. the value 2.7183 or exponent entry
Required (context sensitive)
Software

Output uses exponential notation as required and preserves L4 decimal
digits. Input may use exponential notation.

Input Numbers can be expressed in the approximate range + 0.7 * 10 -
Parameters | 39 to + 0.8 * 10 38, and zero.

All code is re-entrant and recursive techniques are used. All memory is
dynamically allocated and deallocated.

An éxample of program operation is attached.

Test system is entered @ 2000H.

Output
Results

Program offered
on diskette only.

Registers Modified: Assembler/Compiler Used:
See comments on routines Intel V3.0 modified
RAM Required: Dynamic allocation, Programmer:
based on stack pointer. Most usage
| _requires less than 100 bytes. Charles B. Falconer
ROM Required:

2000-26DE HEX assembled |S®™™°  yale University
plus monitor console |1/0

Maximum Subroutine Nesting Level: Address: Room 6016 CB , Yale-New Haven

e e e Hospital, 789 Howard Ave,New Haven IOGSOh
L_No intrinsic limit, See comments.
98.0:we
8/78 5-83




inte

Program
Title

Function

Required
Hardware

Required
Software

Input
Parameters

Output
Results

[

MICROCOMPUTER USER'S

LIBRARY SUBMITTAL FORM *ref. fo.

BC4

04004 [J4040 ([J8008 XX8080

(use additional gheets if necessary)

FLOATING POINT ELEMENTARY FUNCTION PACKAGE

CALCUILATES FLOATING POINT SQUARE ROOT
LOGARITHM
EXPONENTIAL FUNCTION

SINE

COSINE

ARC TANGENT
HYPERBOLIC SINE
HYPERBOLIC COSINE

NONE

FLOATING POINT PACKAGE, INCLUDING FIX AND FLT ROUTINES - BCI

FURNISHED IN FLOATING POINT ACCUMULATOR -

SEE ATTACHED DOCUMENTATION

FURNISHED IN FLOATING POINT ACCUMULATOR -

SEE ATTACHED DOCUMENTATION

Registers Modified: Assembler/Compiler Used:
ALL, SEE ATTACHED DOCUMENTATION 8080 MACRO ASSEMBLER VER 2.2
RAM Required: 24 BYTES IN FLOATING Programmer:

POINT SCRATCH BANK 0.C. JUELICH

ROM Required: yp 10 866 BYTES FOR
ENTIRE PACKAGE

Compeny: MISSTILE SYSTEMS DIVISION
ROCKWELL INTERNATIONAL CORP.

Maximum Subroutine Nesting Level:
6 (incl. misc. uses of stack) plus

Address: 4300 E, FIFTH AVENUE
COLUMBUS, OHIO 43216

Floating Point Package

98-0348
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MICROCOMPUTER USER'S

i 4 LIBRARY SUBMITTAL FORM rer. to. s
intel
a

4004 [J 4040 [ 8008 (X 8080 (use additional sheets if necessary )

Program
Title FLOATING POINT PACKAGE WITH BCD CONVERSION ROUTINE FOR 8080

Function Performs floating addition, gubtraction, multiplication, division,
fixing, floating, negation, and conversion from floating point to
BCD with exponent. (Details at beginning of program).

Required
Hardware 8080 Microcomputer system with 767 locations free in ROM and 21
locations free in RAM, BCD output of FBCD routine can be arranged
and output to, eg., a printer, if desired.
Required No other software required except the calling program
Software ; B
Input
Parameters
For FADD, FSUB, FDIV, and FMPY, the numbers to be operated upon
are loaded into C-D-E and B-H-L. For FIXX, FNEG, and FBCD, the
number to be operated upon is loaded into C-D-E. For FLOT, the
number to be floated is loaded into D-E. (See details at the
beginning of the program).
:::u":: Results from FIXX are returned to D-E, all others in CO-D-E. (For

details, see descriptions at the beginning of the program and at
each routine.)

Registers Modified: Assembler/Compiler Used:
All registers MACRO (3080)
RAM Required: Programmer:

21 Locations
(9 Variables, 12 locs. for Stack) | Dr. Keith J. Caserta
ROM Required: Company:
767 Locations

. ) ;amble Company
Maximum Subroutine Nesting Level: Address: The Ivorydale Technical Centef

(4 counting the CALL to these routines) Cincinnati, Ohio 45217

98-0348
5-87



Ref

-# BC6

insrté”' INTEL USER’S LIBRARY SUBMITTAL FORM

[J4004/4040 [18008 [f8080 [18048 [18085 [1Other

(use additional sheets if necessary)

Program

Title LEAST SQUARES QUADRATIC FITTING ROUTINE FOR 8080

Function Performs summations and matrix manipulation for fitting up to 256

aX2 + bX + c =Y

floating point X-Y pairs to a function of the form:

Required 8080 microcomputer system with 595 locations free in ROM for the FIT
Hardware routine and 785 locations in ROM for the floating point package.

Required

2338 RAM locations are required for the FIT routine (for a 256 point
fit) .and 21 locations for the floating point package.

Software Floating Point Package with BCD Conversion Routine for 8080 - BC5

Input X values must be contained in a 768 Iocafiog array, XX1. The following
Parameters 768 locations are reserved for calculated X

Floated Y values must be contained in the 768 location YY1 array.
The A register must contain the number of points (up to 256) to be

fitted.

values (XS1 array).

g““?t Coefficients a, b, and c are contained in 1134 and the following 2
esults locations (a), 1124 and the following 2 locations (b), and |114 and
the following 2 locations (c) upon return - in floating point format.

2359 locations (for a 256 point fit)

Registers Modified: Programmer:
All registers Dr. Keith J, Caserta
RAM Required: Company:

The Procter and Gamble Company

ROM Required: 1380 locations
(920 without BCD conversion routine)

Address:
The lvorydale Technical Center

Maximum Subroutine Nesting Level: City:

4 (5 counting call to FIT) Cincinnati
Assembler/Compiler Used: State:

MACRO (8080) Ohio 45217

© Intel Corporation, 1976

98-034D

5-89



MICROCOMPUTER USER'S
. L LIBRARY SUBMITTAL FORM  Ref. No. __ Bc7
Inte

004004 4040 18008 [J8080

(use additional sheets if necessary)

"'°§r";" FLOATING POINT PROCEDURES
itle
DUMMY PL/M INTERFACE PROCEDURES
Function
Required
Hardware NONE
Required PL/M - FLOATING POINT INTERFACE (ASSEMBLER) - BCS
Software
Input
Parameters
REVISED 8/8/77
Output
Results NOTE: BC7 is ordered as
one program with BC9.
Registers Modified: Assembler/Compiler Used:
ALL PL/VER. 3.3
RAM Required: Programmer:
0 STOLBERG-ROHR MS E15V22
ROM Required: Company:
124 byte DANFOSS A/S
Maximum Subroutine Nesting Level: Address: DK6430 NORDBORG
SE PROGRAM DENMARK
98-0348
8/8/77
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VZ6-S

PLM¥] VERS 3.3

sofola

20002
00003
s0s¢

00205
30006
30207
20228
00903
€921)
20211
30712
0CC13
6Co14
20215
20216
accLy
30)18
cec19
09223
06321
a0¢ 22
00C23
107264
00C 25
0Ccr2s
Ger27
2Co28
Qenéw

1
1
1
1
1
1
1
1
]
1
1
2
2
1
1
1
1
1
2
2
2
1
1
1
2
2
2
1
1

: Ref. No.
s+ STOLBERC HoHR, EL-Las, E15-v22, 2876, ISAL560. */

/**#**t**********##*****#***********t**#tt*t#*#****#*tt#*##t/

/% */
/*  FLOATINS POINT PROCEDURES . A1560 x/
/* */

/*#****#tt#**************#***t#*t#tttt*#t**t#t**#*##*ttttt**l

/% INITIALIZE: MGVES A SECTION OF CODE FROM ROM MEMIRY TO SCRATCHPAD
RAM MEVMORY IN PREPARATION FOR EXECUTION OF MULTIPLY AND DIVIDE
SUBROUTINES. OVERFLOW FLAG SET TO LERO. O NEST LEVEL */

FINIT: PROCEDURE;
50 TJ) 10CH: /% ADDRESS IN PLM-FL.PNT. INTERFACE PROGRAM =
END FINIT;

/% F.P.ADD: ADDS THE SPECIFIED OPERAND TO THE F.P. ACC., RESULT
IN-TEMP= COPY OF F.P.ACC., RETJRN VALJE = ADDR. OF TEMP.
3 NEST LEVELS. */
FADD: PROCEDURE (NPERAND) ADDRESS:
DECLARE OPERAND ADDRESS;
5C TO 10%H;
END FADD:

/#* FePo SUBTRACT: 3 NEST LEVELS. ®/
FSUB: PROCEDUFE (NPERAND) ADDRESS:
DECLARE NPERAND ADDRESS;
“0 TO 10¢H;
END FSuUB;

7% EaPo ML YIPLY, 3 NEST LiVELS. *7/



426§

¢cco32 1 FMUL: PROCEDURE {(OPEFAND] ANDRESSS

20231 2 CECLARE DPERAND ADORESS:

00232 2 50 TO 109H;

00033 2 END FMUL S

00034 1

20235 1 /* F.P, DIVIDE. 3 NEST LEVELS. %S

nN0036 1 FDIV: PRICEDURE {OPERAND} ADDHESSS

20337 2 DECLARE OPERAND A0DRESSS

00338 2 GO TO 10CH;3

00C39 2 END FDIV;

ocn4d 1

30C41 1 /* FoePo ABSOLUTE: SETS THE S1GN OF Foboallil. POSITIVE.
ocns2 1 1 NEST LEVEL. */

20043 1 FABS: PROCEDURE ADDRESS;

00244 2 GO TO 10FH;

00045 2 END FABS;S

70046 1

20247 1 /% FoPo. 2ERD: SETS THE FaP.ALC. » J. L1 HEST LEVEL
Joras 1 FZRO: PROCEDURE ADDRESS:

2C249 2 50 TO 112H3

CCCSO 2 END FZRJj;

20051 1

20552 1 /% FoPo TESTS SETS TH47 Lon¥alL FLAGE. L A% LEVEL. s
00C52 1 FTST: PROCEDURE ADDRESSS

00CS54 2 GO TO 115H;3

€055 2 END FTST;

oeo2se 1

Joest 1 /% FePo COMPLEMENT: CHANGE Tdk SIGN OJF THD ror.all.
00758 1 1 NEST LFVEL */

ccrosSg 1 FCHS: PROCENURE ADDTISSS



326-§

000C&D
IClel
20%62
20063
C0264
n0C65
00066
0067
c0068
00069
G072
JoC71
00072
€073
2274
20975
20276
00077
SCl278
20579
00080
20181
20082
Jocas
107846
Jocas
neztye
teeer
aeras
nNnatQ

2
2
1
1
1
1
2
2
2
1
1
1
1
2
2
2
1
)}
1
1
2
2
2
1
1
1
1
2
2
2

=0 TO 118H;
END FCHS:

/* F.Po LOAD: LOADS SPEF. OPERAND INTO F.P.ACC.
2 NEST LEVELS. =*/
FLOD: PROCENURE (OPERAND) ADDRESS;
DECLARE OPERAND ADDRESS;
50 TO 118H;
END FLOD;

/% F.Pe INPUT: CONVERTS CHAR.STRING (MAX. 32 DIG ) IN MEM-
ORYy TO FePe FIRMAT IN FePoACC.o & NEST LEVELS =/
FINP: PROCEDURE (STRINGBUFFER) ADORESS:
DECLARE STRINGBUFFER ADDRESS;:
30 TO 11€EH;
END FINP;

/* F.P. OUTPUT: COVERTS VALUE IN ACC. TO 13 DEC DIG. IN
OJTBJFFER., & NEST LEVELS. */
FOUV: PROCEDURE (JUTBUFFER) ADODRESS:
DECLARE DUTBUFFER ADDRESS;
50 TO 121H;
END FOUT;
/% FoPo FLIAT: CONVERTS BINARY VALUE "IN S.BYTE BINSTRING
{ 32 BIT + 8 BIT SCALE FACTOR ) TO F.P. FORMAT IN ACC.
3 NEST LEVELS. =/
FFLT: PROCENURE {BINSTRING) AODRESS;
DECLARE BINSTRING ADDRESS:
63 TD 12644;
FND FFLTS



ace6-¢

€290
J0:z91
00092
002363
GC294
00035
00096
cocav
00098
00099
00103
00101
JC192

NN e e e e NN N e e e

/% F.P. FIX: CONVERTS VALJYE IN ACC. TOD FIX FORMAT
{ SCALE FACTIR ), RESULT IN TEMP. 2 NEST LEVELS.
FFIX: PROCEDURE (SCALE) ADDRESS;S
DECLARE SCALE BYTE;
GO YO 127H;
END FFIX;S

/% OVERFLOW, RETURNS THE VALUE OF THE OVERFLOW FLAG
AND CLEAR THE FLAG. */
OVERFLOW: PROCEDURE BYTE3:
GO TO 12AH;
END OVERFLOA;

*/



MICR%COMIEUT_ER USER'S
|nteL LIBRARY SUBMITTAL FORM  rer. no. s

04004 [ 4040 X 8008 O 8080 {use additional sheets if necessary)
Program
Title PL/M - FLOATING POINT INTERFACE
Function INTERFACES PL/M CONVENTIONS WITH FLOATING POINT ASSEMBLER FORMAT.
Required
Hardware NONE
Required FLOATING POINT MATH PACKAGE -BC]
Software FLOATING POINT FORMAT CONVERSION PACKAGE -BC2
Input AS PR PL/M DEFINITIONS
Parameters
Output START ADDRESS OF A COPY OF FL. PNT. ACCUMULATOR
Results TEMP (U§= SIGNIFICANS INDEX '
TEMP (2)= . SIGN & 1' FRACTION
TEMP (3)= " 2' FRACTION
TEMP (4) " 3 "
Registers Modified: Assembler/Compiler Used:
All INTELLECB/MODB VER 2.0
RAM Required: Programmer:
AS TO FL.PNT. + BYTE STOLBERG-ROHR MS E15V22
ROM Required: Company:
292 BYTE DANFOSS A/S
i ine Nesti : H
Maxlmulgggbgggcna Aﬁmn’ Level Address DK6430 NORDBORG
DENMARK

98-0248
5-93



insitg

[J4004/40 {38008 (18080 (18048 (18085 (13000 [JOther

Program
Title

Function

Required
Hardware

Required
Software

Input
Parameters

Output
Results

8/8/77

Ref.#BCY

INTEL USER’S LIBRARY SUBMITTAL FORM

{use additional sheets if necessary)

FLOATING POINT DECIMAL & HEX FORMAT CONVERSION

THE PROGRAM CONVERTS A NUMBER OF MAX 27 CHARACTERS TO STANDARD
13 DIGIT DECIMAL FORMAT AND TO FLOATING POINT ACCUMULATOR FORM
IN HEX FORMAT ON THE TELETYPE (SEE EXAMPLE)

TTY
INTELLEC 8

1) INTELLEC 8/MOD 8 VER. 2.1 MONITOR
2) PL/M - FLOATING POINT INTERFACE
3) PL/M FLOATING POINT PROCEDURES

4) FLOATING POINT MATH PACKAGE

(Ref. No. BC8)
(Ref. No. BC7)
(Ref. No. BC1)

5) FLOATING POINT FORMAT CONVERSION PACKAGE  (Ref. No. BC2)

A NUMBER AS DEFINED IN 5) OF MAX 27 CHARACTERS,

TERMINATED WITH A 'RUB OUT!

REVISED 8/8/77

THE PROGRAM STARTS OUTPUTTING A HEAD LINE, AND INDICATE
INPUT MODE WITH A '?', AFTER RECEIVING A 'RUB OUT' THE
PROGRAM OUTPUTS THE FLOATING POINT ACCUMULATOR IN DECIMAL

AND HEX FORMAT

NOTE: BC9 (s ordered as
one program with BC7,

Registers Modified: Programmer:
ALL STOLBERG-ROHR, MSE15v22

RAM Required: Company:

80 BYTE DANFOSS A/S
ROM Required: Address:

717 BYTE DK 6430 NORDBORG
Maximum Subroutine Nesting Level: City:

5 LEVELS
Assembler/Compiler Used: State:

PL/M VER. 3.3 DENMARK

“. Intel Corporation, 1976
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00901
00002
00003
f 14
0uv0s
00006
00007
00008
00009
00010
00011
00012
00013
00014
00015
00016
00017
00018
00919
00020
00021
00022
009023
00024
00025
00026
00027
00028
00n29
0 30
00031
00032
00033
00034
00935
00036
00037
00038
00039
00040
00041
00042
00043
00044
00045
00046
00047
00048
00049
00050
00051
00052
00053
00054
¢ 935
[VIEE.Y)
00057
00058
00059
00060

pﬂ.—.””».—».—-.—..—nwwwp‘p-h.-“NNN.—Dt-—o-p-ﬂl-al—st-cp—-MwNNN,—-pM—.'—A.—ONN.—D—‘ﬂp‘O—-b—-b—-MP‘HO—‘D—'O—‘HD—*D—'#“

/¥REF NO, BCY9 ¥/
/%*PRIGRAM TITLE FLOATING POINT DEZIMAL HEX FORMAT ZONVERSION */
/% STOLBERG=RJIHR, EL-LAB, E15-V22, 2876, ISAIS60, */

A I Ittt Y,

/% X/
/¥ FLOATING PJINT PROCEDURES ., A1560 */
/% x/

A Lttt Y

/% INITIALIZE: MOVES A SECTION OF CODE FROM ROM MEMIRY TO SCRATCHPAD
RAM MEMJRY IN PREPARATION FJIR EXECUTION OF MULTIPLY AND DIVIDE
SUBROUIINES. OVERFLOW FLAG SET TD ZERO., O NEST LEVEL

FINLII: PROCEDURE?
GO I'D 100H; /% ADDRESS IN PLM=FL.PNT. INTERFACE PRJIGRAM %/
END FINIT;

/¥ F.P,ADD; ADDS THE SPECIFIED OPERAND IO THE F.P. A2C., RESULT
IN TEMP= COPY OF F.P.ACC., RETURN VALUE = ADDR. OF TEMP,
3 NEST LEVELS.

FADD: PROCEDURE (UPERAND) ADDRESS:
ODECLARE JPERAND ADDRESS;

GO TIJ 1034;

END FADD;

/¥ F.P, SUBIRACT: 3 NEST LEVELS.

FSU3: PROCEDURE (QOPERAND) ADDRESS;
DECLARE JPERAND ADDRESS;

GO TJ 106H;

END FSUB;

/% F.P, MULTIPLY. 3 NEST LEVELS., */

FMUL: PROCEDURE (UPERAND) ADDRESS;
DECLARE JPERAND ADURESS;
GJ) TO 109H;
END FMUL;

/¥ F.P, DIVIDE. 3 NEST LEVELS. ¥/

FDIV: PROCEDURE (OPERAND) ADDRESS:
DECLARE OPERAND ADDRESS;
GJ) TO 10CH:»
END FDILV;

/¥ F.P. ABSOLUTE: SETS THE SIGN OJF F. P.ACC. POSITIVE.,
1 NEST LEVEL, */

FABS: PROCEDURE ADDRESS;
GO TO 10FH;
ZND FABS;

/¥ F,P., ZERO: SETS THE F.P.ACC. = 0, 1 NEST LEVEL */
5-97



00061
00062
00063
0 54
QuubdS
00066
00067
00068
00069
00370
00071
00072
00073
00074
00075
00076
00077
00078
00079
00080
00081
00082
00083
00084
00085
00086
00087
00088
0n"89
¢ 90
00091
00992
00093
00094
00095
00096
00097
00098
00099
00100
00101
00102
00103
00104
00195
00106
00107
00108
00109
00110
00111
00112
00113
00114
¢ 15
Ousld
00117
00113
00119
00120

NN = = e DO N

-—--.-mww.—-o—-—-.-t-mwms-»-v-u-u-»-wao-.-—-.-op-—MMN—-h—»—uHNNNu»o—-o—-—owwwpt—-n—-ro

FZRJ: PROCEDURE ADDRESS;
G0 TJ 112H;
END FZRO:

/% F.P. TEST: SETS THE CONTRIL FLAGS. 1 NEST LEVEL. */

FTST: PROCEDURE ADDRESS?
GO TI0 115H:
END FTST?

/* F.P. COMPLEMENT: CHANGE THE SIGN JF THE F.P.ACC.
1 NEST LEVEL */ ‘

FCHS: PROCEDURE ADDRESS;
39 TIJ 118H;
END FCHS?

/% F.P. LOAD: LOADS SPEF. OPERAND INTO F.P.ACC.
2 NEST LEVELS., ¥/

FLOD: PROCEDURE (OPERAND) ADDRESS?
DECLARE JPERAND ADDRESS?
GO TId 1138H:
END FLOD?

/% F.P. INPUT: CONVERTS CHAR,STRING (MAX., 32 DIG )
ORY, TO F.P, FORMAT IN F. P.ACC.. 4 NNEST LEVELS

FINP: PROCEDURE (STRINGBUFFER) ADDRESS?
DECLARE STRINGBUFFER ADDRESS?
GO I3 11eH;
END FlwP?

/% F.P., OUTPUT: CONVERTS VALUE IN ACC. TO 13 DEC DIG. IN
JUTBUFFER, 4 NEST LEVELS., */

FOUT: PROCEDURE (JUTBUFFER) ADDRESS?
DECLARE JUTBUFFER ADDRESS?
GO TId 121H;
END FOUT?

/% F.P. FLOAT: CONVERTS BINARY VALUE IN 5 BYTE BINSTRING
( 32 BIT + 8 BIT SCALE FACTOR ) TO F.P., FORMAT IN ACC.
3 NEST LEVELS. */

FFLT: PROCEDURE (BINSTRING) ADDRESS?
DECLARE BINSTRING ADDRESS;
G0 T2 1244;
END FFLT?

/¥ F.P. FIX: CONVERTS VALUE IN ATC. TO FIX FORMAIL
( SCALE FAZIOR ), RESULT IN TEMP, 2 NEST LEVELS. */

FFIX: PROCEDURE (SCALE) ADDRESS;
DECILLARE STALE BYTES

G0 T3 127H?

END FFIX;

/% JIVERFLOW, RETURNS THE VALUE OF THE OVERFLOW FLAG,
AND CLEAR THE FLAG. */

IN
x/

5-98

HE M=



00121
00122
00123
0 N4
004125
00126
00127
00123
00129
00130
00131
00132
00133
00134
00135
00136
00137
00138
00139
00140
001141
00142
001133
00144
001145
001146
00147
00148
00149
0 50
00151
00152
00153
00154
00155
00156
00157
00158
00159
00160
00161
00162
00163
00164
00165
001606
00167
00168
00169
00170
00171
0012
00173
00174
0r s
Ouv./6
00177
00178
00179
00180

NMNN—n)—o—-o——aher—bMﬁ-‘-t—*bD-An-Hh—-—tv—-u-ai-b-o-(\)(\)NNNNNMMMNb‘ut—hl\)t\)u—sﬂb—wwb—ht—t—wwwb—-r—opNr\)b---

JVERFLOW: PROCEDURE BYTE;
S0 TJ 12aH;
END JVERFLOW:

ITYJUT: PROCEDURE (X); /% ROUTINES IN VER 2.1 MONITIR %/
DECLARE X BYTE:;
GO TO 3B09H;

END TTYOUT:

TTYIN: PROCEDURE BYTE:
GO TO 3F44H:
END TTYIN;

CRLF: PROCEDURE?;
GO TO 3CC7H:
END CRLF?

HEX: PROCEDURE (X)3;

DECLARE (X,Y) BYTE:;

Y=X AND OFH;

X=SHR(X,4);

IF X>9 THEN X=X+'A'-10; FLSE
X=X+'0";

CALL TTYOUT(X):

LF Y>9 THEN YSY+'A'~10; ELSE
Y=Y+'0';

CALL TTYOUT(Y),

RETJRN

END HEX:;

/¥
JUTPUT HEAD
¥/

DECLARE HEAD DATA (‘INPUT F.P. FORMAT EXP. ACC1 ACC2 ACC3*):

DECLARE (X,J) BYTE:

DECLARE INBUF(28) BYTE, OUTBUF(13) BYTE;

DECLARE Y ADDRESS; DECLARE (AZC BASED Y) (5) BYTE?
CALL CRLF; CALL FINIT;

D0 J=1 TO 5: ZALL TIYOUT(’ *); END;

03 J=0 TO 4; CALL TTYOUT(HEAD(J)); END:

D3 J=1 TO 20;CALL TTYJUT(’ *); END:

00 J=5 TO LAST(HEAD); CALL TTYOUT(HEAO(J)); END;
CALL CRLF;

/¥
MAIN PROGRAM
¥/

DD AHILE 1;
JeX=0;
CALL TTYOUT (3FH); ZALL TTYOUT(* *);

/%
KEYPBJIARD INPUT ROUTINE 5-99



00181
00182
00183
0 4
00.85
00186
00187
00188
00189
00130
oou13il
00192
00193
00194
00195
00196
00197
00198
00199
00200
00201
00202

X/

D) NHILE X<>%1FH?
X, INBUF(J)=TTYIN=30H?
IF J=26 THEN DO; X, INBUF(J)=4FH; END; ELSE
J=J+1?
ND:
=J+1:
=FINP(,INBUF)?
9 J=1 TO 4; INBUF(J)=ACC(J); END;
sFJIUT(.JUTBUF);
DD J=x TD 27; CALL TTYQUT(® °*); END?}
D) J=0 TO 12; CALL TTYOUT(OUTBUF(J)+°0°); END?
SALL ITYOUTC® °); CALL TTYOUT('=°);
DJ J=1 TO 4;
SALL TTYOUT(® ‘)3 CALL TTYOUT(® *)?
2ALL HEX(INBUF(J))?
CALL TTYOQUTC® ‘)2
END;
CALL CRLF?
END?
EOF

X
Y
D
X

NO PROGRAM ERRIRS
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intel

Program
Title

Function

Required
Hardware

Required
Software

Input
Parameters

Qutput
Results

MICROCOMPUTER USER'S

LIBRARY SUBMITTAL FORM  fef- Mo __ss0

O4004 4040 [18008 [Q 8080

(use additional sheets if necessary)

255 BYTES IN LENGTH.

TTY ON PORT O AND 1.

QBM!I IE- BINARY MULTIPLICATION,
QLZ11E- REMOVE LEADING ZEROES SUBROUTINE,

BINARY MULTIPLICATION AND LEADING ZERO BLANKING - N-BYTE

THE PROGRAM PERFORMS BINARY MULTIPLICATION ON TWO
NUMBERS AND RETURNS A RESULT THAT MAY BE UP TO

THE SYSTEM MONITOR IS USED TO VERIFY THE
RESULT BY CHECKING THE APPROPRIATE MEMORY

LOCATIONS.
Registers Modified: Assembler/Compiler Used:
ALL INTELLEC 8/MOD 80 V3.0

RAM Required: A} | 3 PROGRAMS
STACK= 16 BYTES.,
PROGRAM= 219 BYTES.

Programmer:
CHARLES SOOLEY

ROM Required:
NONE

Company:
ENVIRONMENT CANADA

Maximum Subroutine Nesting Level:
TWO

Address: 4905 DUFFERIN STREET.
DOWNSVIEW ONTARIO, CANADA.

98-0348
5-101



88860 MACRO ASSEMELER. Y1. @ PAGE 1

sREF. ND. Bbz®

: PROGREAM TITLE N-BYTE BINARY MULTIFLICATION & LERDING ZERO BLANK
3**A**##******$$******$*$****$$*$$$*$$**$$*$$*$*$**
i BEM11S
;********$$$$*$$***#$$$$$*$**$$***$$***$$******$***
H EINARY MULTIPLICATION PROGRAM

; THE FPROGRAM ACCERTS TWO FIELDS OF ANY LENGTH

; CSUBJECT TO THE COMDITIONS BELOMY AND RETURNS

H THEIR FREOLUCT

i NOTES

1% =TACK ORGANIZATION OF REGUIRED FRARAMETERS :

i LOCATION EAFLANATION LABEL
i SF+& ACDRESS OF RESULT MULTR
; SP+4 ADDREZS OF MULTIPLICAND MULTC
i SP+2 ACDRESS OF MULTIFLIER MULTF
i SF REM11 ENTRY POINT EEGIN
; Z) THE FIRST WORD OF EACH AREA IS SET UF AS
i FOLLOWS '

i FIELD WIDTH. MSEYTE........ LEBYTE.

i E» THE RESULT WILL CONTAIM MO LERDING ZEROES.

i 43 THE RESULT AREAR MUST BE AT LEAST THE T

i WIDTH OF THE MULTIPLIER AREA FLUS THE

; MULTIPLICAMD ARER
3% THE MULTIFLIER WILL COMTAIM ZERDES AT

i COMPLETION OF THE FROGRAM.

; & THE SUM OF THE MULTIPLIER AND MULTIFLICAND

i AFEAS MUST MOT EXCEED 255 (FF» EYTES

i 72 ADDITIONAL SUBRDOUTINES USED:

i PLZ11- LEADING ZERO ELANKING.

j$$*********$$*$$*#****$$*$$#******$$***$$$$***$**

; CATE: JULY 22, 197S.

i AUTHOR : CHARLES SO0LEY.

i DEFARTMENT : ATMOSFHERIC ENYIRONMENT

i SERVICE CRIDH).

i DOWNSVIEW CRMADA

H :+::+::+::+:.~l-::+::+::+::+:ﬂ::+::+::+:;+::+::+::+::«}:a}::+::-}:*:ﬁ;}:*:}:#::{::{:)}:*:’:#::1»::+::-|~::§c:+::+::+::+::+::{-::+::{-::f:.\k:-}::f:
SHIFTS RIGHT 1 BIT THE NUMBER OF BYTES
CONTRINED AT ADDRESS.

SHIFR MACRD RDDRS
LHLD RDODRS s HUMEBER OF BYTES
Moy Al M
MoY LA

FOTATE: INX H sLOCATION OF BYTE TO SHIFT
MOy A. M s WORD TO SHIFT
RAR i SHIFT RIGHT OME BIT
MOV M. A sEETURN WORD TO MEMORY
DCR + DECREASE MWORD COUNT
JHE ROTATE s CONTINUE UNTIL ZERO

5-103
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PO A
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B
=B
= ZE
B
H B
: ZB
TE
sREZEL

T S

MALRED ASSEMELER.

MULTE :
MUL T
MLITF
BEGIM.

GlLE11
ZERD:

CLERR:

i MEIN FREOGEAM LOOF

LOOF

+ o+ + +

+ROTHTE !
-+

+

Wioa

E@U
LHLD MIALTF

BYEEH

Mos A M
LHLD MULTC
AL 1

M LR
LHLD MULTRE
Moy M. H
=EA A

IHA H

MOW MR
OCRE o

JHZE CLERR

LHLE MULTF
MOV E. M

MYT .S
FUSH B

FUSH PS5k
“FA A

SHIFR MULTF
LHLD @@daaH
MY AL M

MY G A

IMX H
MY At

FHEF

-

FADDRESS

L BT
PRI S R

OF MULTFE
s AQDEE=SS OF MULTEC
JBDDRESS OF MULTE

FETURM ZF TO FROFER
sPOSITION

;s HUMBER OF EYTES OF THE
JMULTIFLIER IS ADDELD

TO THE MUMEER OF BYTEZ

0OF THE MULTIFLICAMD

; CLEAR ACCUMULATOR

; THE TOTHL MNUMEBER OF

s THAT THE RESULT WILL
JCCURY ARE ZEROED

PJUMPOUNTIL COMPLETE

Y TES

;SET COUMTERS FOR LOOF
; MUMBER OF EYTES IN MULTF
;2 BITS FPER BYTE COUNTER

i RESETS CRERY

s HUMBER OF BYTES

JLOCATION OF BEYTE TO SHIFT

T

SHIFT

JSHIFT RIGHT OME EIT
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it

148 FARGE Z
M. A JRETURN WORD TO MEMORY
C i DECREASE WORD COUNT
ROTATE ; COMTINUE UNTIL ZERD
FARTE i CAREY BIT IS ZERO OH JUMF
RODRE SADDING MULTC TO MULTR
R @ULTR i SHIFT RESULT RIGHT
GE164H i HUMBER OF BYTES
A M
CsH
H sLOCATION OF BYTE TO SHIFT
H. M JWORD TO SHIFT
i SHIFT RIGHT OME EBIT
M. A ; RETURN MWORD TO MEMORY
C i DECREASE WORD COUMNT
ROTATE s CONTINUE UNTIL ZERO
FSh
E
C i DECRERSE IMTERMAL COUNTER
Loop JCOMTINUE FOR OME BYTE
E JLOOF UNTIL TOTAL
=
LOoF i BYTES ARE DOME
MILTR
Bz11 s PRCE RESULT

5 ARDDS THE MULTC TO THE RESULT

6086 MACRO ASSEMELER. W
#14d 77 + Moy
314z ab + DCR
Bl4Z CIZEEL + JHZ
Bi4e D24CEL JHC
8142 CDhecel CALL

+PARTE: SHIF
8140 ZRBE4E1  + LHLD
8i4F TE + MOy
Bi58 4F + P
a151 2= +ROTATE : INs.
a15z2 VE + Mo
ai5zE 1F + FAF
@154 77 - Moy
8155 ab + DR
8158 C25181  + JHE
8159 Fi1 FOF
B#15A C1 FOP
B15E ap DCR
B150 C23sH1 JNZ
! S . 1 DL
- B8 QEQS My I
B182 C2E:8al JHZ
B1&5 ZAG481 LHLD
Bl COeaav CALL
B1EE C3 RET
BleC ZAB4a1 RAODRE:.  LHLD
BisF EEB HCHG
81ve zZABzA1 LHLD
017 46 Mo
B1v4 48 Moy
Bi7S 2= EMUC 1M
BiVe 12 1M~
8177 65 LCR
Biva C2vsel JHZ
B1TE AF #“FA
a1vc 1R RODING: LDAX
Bivh =E ADC
B1TE 12 STH»
A17F ab DCR
aizea Ce RZ
Alg1 1 DK
22 ZE DC
@123 CIToEl JHp
5l e EMD

MJILTR
MULTC # INCREASE HL AND DE
E. M ; COUMTERS TO THE RODRESS
c, B i0OF THE LERST SIGNIFICANT
sBYTE OF MULTC AND MULTR
H
D
E
EMuc
A s CLERR CARRY EBIT
b JLORD LOWER BYTE
M SADD MULTC
b JEETURN UM TO MULTE
C : DECRERSE COUMNTER
i FETURM ON ZERD
D i NEXT MEMORY LOCATIOM
H
RODIMNG P CONTIMUE ACDIMNG
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[xx]
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7E
LEBD
C21ZET
1t

B0
C2B4E7
E1l
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CZiRa?
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1z
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1z
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czzeav
co

L

A

j#*****$$$$$$$$$**$$

+

EMBELER.

Vi 8

FAGE 1

$******$**$$$**$***$**$***$***
ALZ11s

;*$$$$$$$$$*********#*****###**********#**********
LEADIMG ZERD BLAMKING OF FIELD BEGINNING

i AT ALDRESS
; NOTES
13 RADDRESS

CONMTAINED IM REGISTERS HL.

CONTENTS

HL FIELD WIDTH (b
HL+1 DATR BYTE 1
HL+M DATA BYTE W,

23 THE FIELD WIDTH IS MODIFIED TO REFLECT

ANY LEADING ZEROES THAT ARE REMOVED.

; %y COMTENTS OF ALL REGISTERS ARE MODIFIED.

GlZid:

CHECK .

HLLZE :

MOVE :

ORG 970a8aH
Myl B. B
FiJsH H
Moy C. M
INK H

MOV H. M
SUI B

JNZ PACE
INFE B

DR C
JMNZ CHECE
FOF H

RET

MOV A. B
Sl @

JHNZ ALLZE
POF H

RET

FOFP D
LDAX D
SUB B

(=

STR# D
MoY B.H
IMNA D
Moy AR M
STRA D
IMNA H
DCR B
JHNZ MOVE
RET

END

i CLEAR REGISTER E

;s NUMBER OF BYTES IN RESULT

; CHECK TO SEE IF LERDING
s ZERQ IS FOUND

; HUMEBER CF LEADING ZEROES
s NUMBER OF MWORDS TO CHECK

i IF THERE IS MO LEADING
i ZEROES RETURM

s NUMBER OF WORDS TO

; TRANSFER

sRETURN IF ALL OF RESULT
;IS ZERQ

: PACK. NUMEBER OF WORDS

; NUMBER 0OF WORDS TO MOVE
;POINTER TO FIRST WORD

i PACKE WORDS

;START AT BEGIMMHING

; OF RESUILT RRER
JCONTIMUE UNTIL ALL

i WORDS ARE MOYED

; PACK FINISHED.
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Program
Title

Function

Required
Hardware

Required
Software

Input
Parameters

Output
Results

Ref.#BA5

insité”' INTEL" USER’S LIBRARY SUBMITTAL FORM

[J4004/4040 [O18008 8080 [J8048 [Clgoss [ Other_______ (use additional sheets if necessary)

DECIMAL MULTIPLICATION SUBROUTINE - DMULT

To multiply M Decimal Digits by N Decimal Digits and store the product -

7 digits x 3 digits as written, but easy to expand if required
(See additional sheets for explanation in detail. )

As required by supporting software

User's program to load multiplicand and multiplier into specified mem-
ory locations, and to extract product from specified memory locations

Multiplicand to be stored 1F@@#(LSD) to 1F06(MSD).
Multiplier to be stored 1FBA(LSD) to 1FEC(MSD).
Product delivered to 1F26(LSD) to 1F29(MSD),

Total storage used by routine, including input and output, is from
1F#@ to 1F2C inclusive,

Input and output data are in BCD Format, occupying the four lowest bits
in each store location,

Registers Modified: Programmer:

A,B,C,D,E,H, L Peter Hand
RAM Required: Company:

(about) 44 bytes De La Rue Instruments Ltd,
ROM Required: Address:

(about) 320 bytes Norway Rd.
Maximum Subroutine Nesting Level: City:

3 including DMULT Hilsea, Portsmouth
Assembler/Compiler Used: State:

INTELLEC 8 MACRO ASSEMBLER England

© Intel Corporation, 1976

98-034D
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MICROCOMPUTER USER'S
inte[ LIBRARY SUBMITTAL FORM -rer. vo. __ 815

[Jaoos [] soos @ 8080 {use additional sheets if necessary)

Program
Tide BCD Multiplication

Function Multiplies an up to six digit bcd number by a

4 digit bcd number providing a ten digit bed result.

All numbers are unsigned.

Required
Hardware One ROM with partial product look-up table. (see attached)
Required
Software
None
input
Parameters RAM Contents Symbol #bytes Data format
Multiplicand  HOLD 6 LS-Digit...MS-Digit
One digit per byte
Right justified
Multiplier KONST 2 MS-Digit. ..LS-Digit
Two digits per byte
Register contents - don't care
Output
Results Product is stored in RRAM at symbol location SUM,

with two digits per byte, LS-byte first thru MS-byte.

Registers Modified: Maximum Subroutine Nesting Level:
A,b,c,d,e,h,1 Three
RAM Required: Assembler/Compiler Used: *
26 bytes 8080 Macro Assembler
ROM Required: Programmer:
Table look up- 100 bytes Daniel S. Coolidge
Col :
Program- 225 bytes "mggrnes Engineerin Co.
B0_Commerce Rd. = Stamford. Conn,
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ADDENDUM TO MICROCOMPUTER USER'S LIBRARY SUBMITTAL FORM

Ref.- Required Hardware for program.

The program makes use of a table look-up to determine partial
products., It does this by composing the bcd numbers as the
first and second half of the least significant byte of a

PROM address. In a system which utilizes 256 X 8 PROMS,

the most significant byte of a memory address calls up a particular
PROM. This is the value of the symbol MLTBL. Hence the PROM
is programmed by placing the product of the internal addresses
read in BCD in memory. For example: assume PROM with most
significant byte address 0AH, and with a call to read from
memory the contents of O0A48H. PROM address 48H would contain
the product of 4 and 8 expressed as 32H. This method wastes
some memory, but considerably speeds up the process of BCD
multiplication.
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o SREE MACED ASSEMELER.
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e libe 1 B I O Y]
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(5]

-.r E‘
<1
BELE
(51
HEds
[l ) y=p=duls
aalc EZEESGF
PRlF EZAARGEF
aazz EcaF
AEsd By
aazs ey
BRZE a8y
(a1 5
G, &7
5} E&
HESE @ [}

[ bl K

IR I
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BN ALY

= m

ST
[
mT

SinITomeER
MmMI oM @

— Ll
i
o

L]

L}
o Domm I D

ME oS D

b
TS

1

%} [ ik
HEZE X HF
AEE2 EFQ
BEZE
BEEC COATEE
HEAEF  SLAARF
gind s 2lELEF
aEds 1E

T

A Oz

I—I-
(]
S
Lol
i}
Iy I

=)

-
fux)
=
AR
.
Ja

;i REF.

M.

Wioa

EAE

FAGE 1

; PROGRAM TITLE BCD MULTIPLICATION

THESE VALUE ASSIGHED ONLY FOR PURFOSE OF

; ASSEMELY - THEY MAY BE RE-DEFIMNED AT WILL

i

MLTEL
EONST
HLL
TEMF
UM

OFEM :

EGi
EGU
EcU
El
ECL

SUE
STH
STH
=TA
=TH
=TH
STH
STH
=TH
=TH
=TH
LA
HMI
RLLC
mLC
FLC
RLIZ
jglainy
AT
Ll
Ll
MY I
CAHLL
L.0A
AMI
QRN
CARLL
LI
Ll
M I
CHLL
L.DAH
HMI

SoH
400E0
48R40
46160
4B1ED

A

S
S+
SUM+2
SUM+Z
S+
SUM+S
SUM+E
S+
SUM+S
SUM+3
EOMST
aFH

H. A

BFH

E. TEMF
H. SM
E.@
COMST
KONST
BF GH
H. A
FRRT

E. TEMF
H., SUM+L
E. &
COMST
KONST+1
BFH

; CLEAR A AND CHEEY

S GET LOW ORDER DIGITS OF MULTFLE
JMASE OUT HIGH ORDER DIGIT

; STORE LEFT JUSTIFIED DIGIT IM H

i COMPUTE FPARTIAL FPRODUCT
i PREFARE FOR SUBROUTIME

JCREATE “SUM7
s GET MEST DIGIT OF MULTIFLICAMD
JMASE OUT LoW ORDER DIGIT

JCREATE MEXT PARTIAL FPRODUCT
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S 8888 MACRD

Oa4F
aes5a
ARS1
BRsS2
BaSE
BaS4
BRST
BASH
aasn
AaSF
BRES
BRES
AO5E
BOES
GREC
BREF
BE7TL
BET
Bayry
BETS

-~

5!

=§ =) = =

R R R Y

o OB d 3

0o mon

-

BavF
nasa
a1
aasz
o [ ES
Basdg
2RSS
Basv
aase
BasS
BASA
BacE
aasc
AEash
BaSF

aasz

a9
2a3c
B3E
B3F
BERE
BEAZ

1E86
Chzaa
ZAARLEF
&7
ChRvEa
B1RRBF
Z1BZarF
1E88

AUV IR o ¢ B BN VR | BN 1 O ]
%1 i3 B O O R M I 1 I |

SSEMELER. Vi @

COMP

LOoF

MEXT :

MORE

RLC
ELC
FLC
ELC
MO
CALL
LAl
LI
My
CALL
LDAR
Moy
CALL
LAI
L1
MWl
CALL
LT
Sue
Moy
MW
LA
Mo
ANI
3THE
40
2RC
REC
RRLC
REC
ANI
MO
SUE
IMN=
LDR
ACD
AR
MY
JHC
MYI
AL
DAA
JHC
MY I
Mo
ANI
STR=
Mo
ST
M

H:. A
PART

E, TEMF
H, SUM+2
E. @
COMST
EOMSET+1
H. A
FART

E, TEMF
H: SUM+3
E, B

MORE

L. A
BFH

H. H
10

i IF CARREY RESULT.
JSTORE RESULT IM D
SHMASE Lo ORDER DIGIT
i STORE.
s BGET LOOP COUNTER

s DECREMENT LOOFP COUNTER

FAGE 2

i CLEAR CAREY AND ACCUMULATOR
sLCLERR E REG
s INITIALIZE LOOF COUNTER

i FREFPARE 15T DIGIT OF PRODUCT
fREFLACE SUM DIGIT WAPRODUCT DIGIT
#GET HIGH ORDER DIGIT

JRIGHT JUSTIFY

SMASE DIGIT
JSTORE IM D REG
# CLEAR CARRY AMD ACCULMULATOR

JGET MEST DIGIT OF SUM
fADD AMY CARRIES

JCLERR “CARREY
IF CAREY

FEGISTER"
FESULTS, PLACE IN E REG

JRALD SPITLLOVER DIGIT
STORE IN E REG
REFLACING

TEUMe DIGIT

$STORE LOOFP COUNTER
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MWl
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RO
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JHC
Myl
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Mo
JHC
M4 I
Ik
Ir
LCE
SUE
ZHF
JHE
JHC
8 [NRT
RO
e
RET
LDA=
DEA
Moy
MYl
Moy
FET
EMD

vi.8

LOOF

Lo HOLD
E. TEMF
H

LS
ML

E

M. B
HOME
E. 18K
E

H

[

H
N
LUPz
EAIT
H. E
M
. A

L

H

L. H

H. MLTEL
AH. M

s IF LaF
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MICROCOMPUTER USER'S

LIBRARY SUBMITTAL FORM  ref. No. __ BB21

intal

04004 ([J4040 [18008 K 8080 (use additional sheets if necessary)
Program
Title BINARY MUL/DIV MULTI-PRECISION PACK FOR 8080
Signed fixed-point binary fraction multiply and divide. Double-precisio
Function inputs, double-precision output for divide and 4-byte output for
multiply.
Time for multiply 1.2845 - 1,5085 milliseconds.
Time for divide 1.200 - 1,230 milliseconds.
Required Possibility to load the program into PROM or RAM or to simulate it.
Hardware In the given example a RAM with addresses from 1024 to 2047 is used.
Required A test program may be used.
Software
Input Multiply: multiplicand in BC, multiplier in DE, multiplicand £ -1,
Parameters stack pointer must be initiated.
Divide: dividend in HL, divisor in DE,/dividend/ less then /divisor/,
stack pointer must be initiated.
Output . . . . .
Results Product in HLDE. Quotient in BC. Remainder in HL.
Registers Modified: Assembler/Compiler Used:
All register and flags 1
RAM Required: Programmer:
12 bytes (stack +input + result) The INTELLEC 81 assembler
ROM Required: Company:
120 bytes Lennart Wilholmsson
SIFU Elteknik Sweden
Maximum Subroutine Nesting Level: Address: Box 4012
S§-102 61 Stockholm, SWEDEN

98-0348
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515 2028 MACRD ASSEMELER. i o FRGE 1

JREF. WO, BEZ4
i PROGRAM TITLE MULADIV MULTI-FRECISION FACE FOR S

MULALIY MULTI-FRECISION PACK FOR SGS6
HEEG OFG 1288
HEEE 214887 AMUL LT H. 1256 G LOOF COUNTER ADDRESS IM HL
138 E FUUZH H i LDOF COUMTER ADDRESS TO MEMORY STACE

=
[ix]

MW
Ll
Fcy
HMA
TES ALOOP:  JHC
1 AMI JMASK LSE OF A
285 JHE FACOUNT D0 MOTHING IF MULTIFLIER DIGIT IS 1 AMD
s MEST HIGHER ORLCER DIGIT IS 1
15 K E SADD MULTIFLICAWD TO PARITAL FRODUCT IF
SMULTIFLIER DIGIT IS 1 AND MEXT HIGHER 0O
JDIGIT IS @

,_
fx)
-
=

s LOOP COUMTER IM MEMORY IS SET TO 1g
i CLEAR RESULT IW HL

iLSW OF MULTIPLIER TO A

i CLEAR CARRRY

o
i

)
o
~

el

Rl

L

T
oo ]

I
LUy

=
ey

=L
oUNE 1 s i CRLNS s RN

.,_
2!

)
Mo

fx]
b v P | P—"

%
b

o1 o1 g

5T

| A IS
"
d-'

[
m
-

[ Y I G Y

Py P

FID DI

a1

=
o b

Ry
Lo

[
L

T

bt
el
X
)

KX

[a B R
0 1 6

JHMF RCOUNT
AMNEST . AMNI 1 JMASE LZB OF A

JZ ACOINT - 5 D0 HOTHING IF MULTIFLIER DIGIT IS 8 Ak
s HERT HIGHER ORDER DIGIT IS &
FEUBTREACT MULTIFLICAMD FROM FRRTISL FROD
fIF MULTIPLIER DIGIT IS @ AMD MESXT HIGHE
sDIGIT IS 4

—
YRR

1

L

1]
DRI B

(A OV DN I N S Ay

PP S Tmoo
-
=

I
SUE
&F o

r

2
W
s

Lo B I o I o B I A BT
;['_' m Io r‘ (] ;[I
I

ISAF T M

SZE HE SEE

521 &7 MOy A

52z E3Z ACOLNT . = THL i CHANGE CONTENTS OF HL WITH ADODRESS TO L

i COUMTER IN STACK
3 35 DOR M s DECREMEET LOOF COUNTER IN HEMORY
4 EZ HTHL
S CAZAES Jz FENL: S IR OUT OF LOOF IF LOOP COUMTER IS @
=

[ I v ]
‘-
K]

JON N N O n

T
]

33
jc)

Vi o H. H SARITHMETIC SHIFT RIGHT OF PRRTIAL FRODL
LRI 123 JARMD MULTIFLIER IMN HLDE

oM

FEAF

g MR H.
I [NETS H.
FAF:

Ty L.A
i Fis O
FRF

Mo LA
s H. E
FAF

Vit

Y
1

e
=V

— I
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IS =SESe MATED RASSEMELER. W1 @
P
JHF
HEND - M1
HNA
Moy
I
INA
RET
ADIV: LRI
FUSH
HTHL
ASdE ZeaF MY I
as4s EZ *THL
AS4s TO ARGAHIM: MOV
a54H AR YRR
Hod4E =V STC
ae4s F2oREeS JF
AS4F EF -HMc
asoa 73 ARLTL: mMOY
a551 47 FAL
aass 4F Mo
annz 7 (g [NR
#3554 17 FAL
BSSD 47 [gLRRE
Baoe 29 LAD
BEST 22 DR
asss FISFES JF
HoSoE 17 AL
ASSC CEE5A5 JMF
BESF T HALTZ Qi
ASER 23 SLUE
{5 b5 8 M
(5 G TWRE
A5aZ ZER
Boed &7 iy
a5es EX ACOMT . ®“THL
TR
MTHL
bt JHZ
ST
o
FHL
P
Mo
FAL

E.H
AL DO
H. =549
E

E.H
SP

SP

B. 185&
B

M, 15

HOOMT

-

Irx

I

FAGE =

; CLEAR LSE OF FRODUCT

;MAKE STACK FOINTER POINT TO RETURN ADDR

S LIDOF COUNMTER ADDRESS IN BC
S LOOE COUNMTER ADDRESS TO MEMORY STACK
P CHAHGE COMTENTS OF HL WITH ACDDRESS TO
L0 COUMNTER IM STRCKE
JLOCOF COUMTER IWM MEMORY IS

SET TO 415

; MSLW OF PRARTIAL CIYIDEMD « REMAINDER > T

IF SIGNS OF FARTIAL DIVWIDEND AND DIVISO
;ARE THE SAME. WRITE A 1 INTQ THE

; ARPPROPRIATE QUOTIENT FPOSITION

; IF SIGHNS RRE DIFFERENT. WRITE A @

IMTO THE GUDTIENT

SARITHMETIC SHIFT LEFT OF HL

IF SIGMS ARE DIFFERENT.
s REMATHDER

ROD DIVISOR TO

[

i IF SIGHT ARE THE SHME.
; FROM REMAINDER

SUBTRACT DIVISOR

D CHANGE COMTEMTS OF HL WITH ADDRESS TO
SLOOF COUMTER IM STACE
CDECREMEMT LOOF COUNTER IM MEMORY

SCOMTIMGE I LOOF IF LOOF COUNTER WNOT @
JARITHMETIC SHIFT LEFT OF EC GIVES

; THE FESEUDLO-RUDOTIENT

ARDD CORRECTION 1 ERaEaRREREEE1L To

P PEEULGD QUOTIENT
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MY
' T
AL
FCI
TH
T
FET SRETURKH TO MAIM FROGRAM
ENL:

M immoom

F SMAKE STRCE FPOIMTER FOINT TO RETURM RDDR
F.

5-119



MICROCOMPUTER USER'S
LIBRARY SUBMITTAL FORM  FRef- No. __BB22

4004 []4040 KlI8008 [J 8080

(use additional sheets if necessary)

intel;

Program
Title DOUBLE PRECISION MULTIPLY - DMPY
Function TO MULTIPLY TWO 16-BIT NUMBERS, RETURNING THE MOST-SIGNIFICANT
16 BITS (IN ADDRESS FORM) THRU THE APPROPRIATE REGISTERS
TO THE CALLING PROGRAM.
THE INTRINSIC PL/M MULTIPLY CAPABILITY IS EMPLOYED FOR THE
BYTE-BY-BYTE MULTIPLICATIONS.
Required
Hardware NONE
Required ILE WITH PL/M
Software COMPILE /
Input CALLING SEQUENCE IS AS FOLLOWS:
Parameters
ADDRESS VARIABLE=DMPY(A,HI,LD);
WHERE
*ADDRESS VARIABLE®' IS A VARIABLE WHICH HAS BEEN
DECLARED AS AN ADDRESS
A IS ARGUMENT 1, A 16 BIT NUMBER DECLARED ®ADDRESS®
HI IS THE HIGH-DRDER BYTE OF ARGUMENT 2
LO IS THE LOW-ORDER BYTE OF ARGUMENT 2
Output ARGUMENT 2 IS PASSED BYTE-BY-BYTE TO ALLOW THE ARGUMENT
Results TO BE EITHER A CONSTANT SETUP BY A 'DATA' STATEMENT
(WHICH IS ALWAYS TREATED AS A BYTE STRING), OR AN
ADDRESS VARIABLE.
THE RESULTS, IN THE FORM OF THE HIGH 16 BITS OF THE
PRODUCT, ARE RETURNED IN ADDRESS FORM TO THE CALLING
PROGRAM.
Registers Modified: Assembler/Compiler Used:
ALL pL/M
RAM Required: Programmer:
18 BYTES WAYNE A. MILLER
ROM Required: Company:
193 BYTES CONTEC CONTROLS
Maximum Subroutine Nesting Level: Address:
2 LEVELS 1485 DAVIS RD, ELGIN IL 6g12f

98-0348
5-120



00001 1
00002 1  /¥REF, NO, BB22 %/

00003 1  /*PROGRAM TITLE DMPY DOUBLE PRECISION MULTIPLY %/

00004 1

00005 1  DMPY: PROCEDURE(A,HI,L0) ADDRESS; /*DOUBLE PREC. MULTIPLY*/
00006 2 DECLARE (A,RES,P) ADDRESS; /¥RTN 2 HI=-ORD BYTES OF PRODUCT*/
00007 2 DECLARE (HI,LO)BYTE;

00008 2 P=LOW(A)*LO 7 /* GET LOWEST 2 BYTES OF PRODUCT*/

00009 2 P=HIGH(P) + HIGH(A)*LO + LOW(A)*HI ; /%=MID 2 BYTES OF PRODUCT */
00010 2 IF CARRY THEN RESS100H; ELSE RES=0}

00011 2 IF LOW(P)>7FH THEN RESSRES+1; /*ROUND*/

00012 2 RETURN HIGH(A)*HI +RES+HIGH(P);

00013 2 END DMPY;

00014 1

00015 1 /% TEST PROGRAM STARTS HERE * * */

00016 1 DECLARE (A,B,X,Y,Z,R,S,T,U) ADDRESS, DB DATA (12136);
00017 1 A=49152; /*=.,75 AS LEFT JUSTIFIED FRACTION*/

00018 1 Z=DMPY(A,DB,DB(1)); /*2=9102,1 HOPE*/

00019 1 /% TRY WORST CASES=WHERE 3 OR 4 ARG BYT