mq‘

o
~
oy

systems journal

L2

-



































































































































































































































































































































































FUNCTION:

SOFTWARE REQUIRED:

MEMORY UTILIZED:

MNEMONICS UTILIZED:

PSEUDO-OPERATORS:

PROGRAM OPERATION:

SOURCE FORMAT:

DOCUMENTATION:

SPECIAL FEATURES:

OPTIONS:

HARDWARE REQUIRED:

OPTIONAL HARDWARE:

Assembles programs written in symbolic language for an 8080 CPU on an 8080 based
system.

8080 computer with minimum of 4K memory (of which at least 1K should be RAM);
a source listing input device; an object code output device.

A system console device such as a keyboard/CRT or keyboard/printer will allow
convenient control of the program using executive commands; additional memory
beyond 4K will allow expanded symbol table length, or capability to assemble directly
into memory.

User provided 1/O driver routines for whatever 1/O devices will be utilized. Each 1/O
device is linked to the program by a single vector for ease in adapting the program
to individual systems.

The assembled listing provided in the manual resides in pages 01 through 0A (hexa-
decimal — 001 through 012 octal). Pages 00, part of OA, all of OB and OC (hexa-
decimal — 000, part of 012, 013 and 014 octal) are left available for user provided
1/O routines. Pages OD (hexadecimal — 015 octal) on up used for symbol table storage
(or as direct assembly areas in systems with sufficient memory).

This program is written in, and accepts for assembly purposes, standard industry
accepted mnemonics for the 8080 CPU (such as MOV A,B; INX H: CALL; etc.)
[Note: SCELBI is discontinuing its use of special 8008 compatible mnemonics which
have characterized its 8080 programs in the past.]

Accepts the ORG (originate), END (stop assembly), SET (define a name), DB (data
byte), DS (data string) and DW (data word or double byte) pseudo-operators.

The program processes a source listing in two passes to produce assembled object
code. An optional third pass allows an assembled listing to be obtained. Listings
may be obtained in hexadecimal or octal format. The program will also display the
contents of the symbol table at the operators request. The program can process
source listings as single or multiple files. Program operation may be controlled from
a console device using executive commands or through computer panel switches by
jumping to appropriate locations within the program.

Convenient, easy to use, variable length fields permitted. Labels may be 1 to 6 charac-
ters in length, accepts both hexadecimal and octal numbers with or without leading
zeros, has “literal’”’ capability (can accept ASCII characters directly as data), allows
use of letters of numbers as CPU register operands.

Thorough — in the SCELBI tradition! The program manual describes the operation of
the assembler, presents detailed discussions of all major routines, and contains two
completely assembled listings (one provided in hexadecimal and one in octal notation).
Of course it includes operating instructions and even provides a routine that may be
used for loading programs produced by the assembler!

Because the program has been carefully organized and written with all memory refe-
rences assigned labels, it may be readily reassembled to reside in any general area
in memory. It may even be reassembled to reside in ROM provided that some RAM
area is available for scratch pad and symbol table use!

A punched paper tape of the object code for this assembler (as described in the docu-
mentation) is available. The object code tape is provided in the widely accepted ‘‘hexa-
decimal format.” Also, the complete, commented source listing of the program as
presented in the documentation is available in straight ASCII format on punched paper
tape. Fan-fold paper tapes are provided for ease in handling. Additionally, opaque
paper tape is supplied to facilitate the use of low cost optical paper tape readers now
in widespread use. NOTE: Paper tapes are sold only as optional supplements to the
documentation.

Scelbi's 8080 Standari
on

d Assembler: $

il T :$19.95

comt?g:atper tape, Specify 8080SA-OPT- $10.00. i
nted source listing on punched péper ;a i

Pe, speci
8080SA-SPT: s:fg.cc;(f))_l Y SCELEN OMPUTER

Optional object code

OPTIONAL
PAPER TAPE NOW AVAILABLE! (ONSULTING NG,

Circle 124 on inquiry card.

Post Office Box 13
C 3 PP
Milford, CcT 06406 Depst.T:
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Text continued from page 116

up when the machine is in the run mode,
and the interrupt indicator remains lit while
an interrupt is pending. Interrupt control
logic is contained in the devices requesting
an interrupt, with the processor’s priority
encoder defining the backplane signal IRQX
(backplane pin 12) which indicates that
some interrupt is pending (and also signals

the processor through its IRQ input, pin 4.) Figure 2.2: Buffering of processor control signals at the front panel interface
Thus when interrupt driven 10 is used, module.

the interrupt indicator lamp will flicker if

appreciable interrupt processing wait states J:2

occur as various devices request attention. TO FRONT PANEL TONBACKELANE
Other Front Panel Functions :4 P REeE i

the ready (RDY) and nonmaskable interrupt
(NMI) timing, shown in detail in figure 1.5. !
|
|

- : FP-NMI SRS
These lines are used to generate signals Ee— s ERE N
which affect the processor in a manner L'O‘

very similar to interrupts. The HALT and

|
|
| |
single STEP switch are used to generate | _FP-RDY | 2 4 '
: , e . 53> : | 6 Aacted 5
signals for these lines. This timing logic | slicaic ) P-RDY s>
causes the 6502 processor and its control | ‘ :
program to implement fairly conventional
single stepping and program halt or restart
functions. HALT or STEP switches are used
to cause the processor to complete the
present instruction, then execute one more
instruction. Any other switch activated :
on the front panel causes this logic to allow |
the processor to complete only its present |
|
|

I
e R E> — |
The front panel logic includes logic of | »|ic2ia = PAARST o
| ‘ |
|
|

BACK PLANE PROCESSOR CARD

@+5V

|

|

|

|
(7>

J2
TO FRONT PANEL
|

|
instruction. The hardware protocol of €22 |
|

hi i ont uncti - 5
this logic locks out all f{Oﬂt pan.e[f ct10n§ [>-BP-IRAX 9 8 FP-IRQX >
when the processor is running, except [ A |
for the HALT switch. | ® I
The front panel’s interfaces to human | 5'640 |
fingers are through various function E!/>BP—¢CLKI@ nfs 3 5 FP—<1>CLK|
|
|
|
|

switches. These switches are debounced

+5V

using set-reset flip flops which come four I =g
to a package in the 74279 part. The de- | 560
bouncing logic guarantees that only one [”@BP—CDCLKZ@ |3>1:?— FP—@Csz@
pulse is received for each activation of a | |
switch. | @A |

n . RI |
Getting Kompuutar Into Operation ! 0 %560 - ' |

[C>-BP=R/W " 3 FP-R/W

The operation of the front panel’s control T E 'E|‘>

logic with respect to the actual processor I Ic20 7414 |

L BB o
Figure 2.1: Front panel interface module address decode logic. This logic decodes the several addresses in the 8000 to 801 F
rarige which are used by the front panel design of Kompuutar. Since 3 bit decoders are used, octal intermediate terms are used to
symbolize the outputs of the 74138s prior to logical sums performed by the 74260 OR gates. Outputs of the circuit are discrete
select lines for several addresses, plus two source selection lines for the data bus input multiplexer of figure 1.6.
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Our Dealers ...

ARIZONA

Personal Computer Place, Mesa (602) 833-8949; Bits
& Bytes Computer Shop, Phoenix (602) 242-2507;
Byte Shop West, Phoenix (602) 942-7300; Byte Shop,
Tempe (602) 894-1129

ARKANSAS
Computer Products Unlimited, Little Rock (501) 371-
0449

CALIFORNIA

Microcomputer Center, Anaheim (714) 527-5261;
Byte Shop, Berkeley (415) 845-6366; Byte Shop, Bur-
bank (213) 843-3633; Sunshine Computer, Carson
(213) 327-2118; Computer Center, Costa Mesa (714)
646-0221; Micro Computers, Fountain Valley (714)
963-5551; Byte Shop, Fresno (209) 485-2417; Bits n
Bytes, Fullerton (714) 879-8386; Computerland, Hay-
ward (415) 842-2983; Computerland, Inglewood (213)
776-8080; Byte Shop, Lawndale (213) 371-2421;
A-VIDD Electronics, Long Beach (213) 598-0444;
Byte Shop, Long Beach (213) 597-7771; Computer-
land, Mission Viejo (714) 770-0131; Computer Em-
porium, Newport Beach (714) 540-8445; Computer
Mart, Orange (714) 633-1222; Byte Shop, Palo Alto
(415) 327-8080; Byte Shop, Pasadena (213) 684-
3311; Executive Office Equipment, Pasadena (213)
449-1776; Byte Shop, Placentia (714) 524-5380;
Dunston Enterprises, Redding (916) 246-1170; Byte
Shop, San Diego (714) 565-8008; Computer Center,
San Diego (714) 292-5302; Computerland, San Diego
(714) 560-9912; Byte Shop, San Francisco (415) 431-
0640; Ximedia, San Francisco (415) 566-7472; Sunny
Sounds, San Gabriel (213) 287-1811; Byte Shop, San
Jose (408) 377-4685; Computer Room, San Jose (408)
226-8383; Computerland, San Leandro (415) 895-
9363; Byte Shop, San Rafael (415) 457-9311; Com-
puter Electronics, Santa Barbara (805) 965-7984;
Pete's Electronics, Santa Barbara (805) 965-8551;
Affordable Computer Store, Santa Clara (408) 249-
5834; Byte Shop, Santa Clara (408) 249-4221; Com-
puter Power and Light, Studio City (213) 760-0405;
Byte Shop, Tarzana (213) 343-3919; Byte Shop,
Thousand Oaks (805) 497-9595; Computerland, Tus-
tin (714) 544-0542; Upland Computer Labs, Upland
(714) 981-1503; Byte Shop of Diablo Valley, Walnut
Creek (415) 933-6252; Byte Shop, Westminster (714)
894-9131; Computer Playground, Westminster (714)
898-8330; Computer Components, Van Nuys (213)
786-7411

COLORADO

Byte Shop, Boulder (303) 449-6233; Mighty Mini
Company, Denver (303) 674-5753; Byte Shop, Engle-
wood (303) 761-6232

CONNECTICUT

J R V Computer Store, Hamden (203) 281-1453;
Office Services of Hamden, Hamden (203) 624-9917;
Computer Store, Windsor Locks (203) 627-0188

FLORIDA

Byte Shop, Fort Lauderdale (305) 561-2983; Micro-
tech Services, Gainesville (904) 376-2371; Computer
Hut, Hialeah (305) 558-8080; Computer Store, Jack-
sonville (904) 725-8158; Delta Electronics, Leesburg
(904) 728-2478; Electronic Shop, Melbourne (305)
259-4025; Byte Shop, Miami (305) 264-2983; Econo-
my Computing Systems, Orlando (305) 678-4225;
Marsh Data Systems, Tampa (813) 886-9890; Micro-
computer Systems, Inc., Tampa (813) 879-4301

GEORGIA
Computer Systems Center, Atlanta (404) 231-1691

HAWAII
Microcomputer Systems, Honolulu (808) 536-5288;
Small Computer Systems, Honolulu (808) 946-3859

ILLINOIS

Computerland, Arlington Heights (312) 255-6488;
Champaign Computer Co., Champaign (217) 359-
5883; Numbers Racket, Champaign (217) 352-5435;
itty bitty machine company, Evanston (312) 328-
6800; Nabih’s, Evanston (312) 869-6140; Bits and
Bytes, Posen (312) 389-7112; American Microproces-
sors, Prairie View (312) 634-0076; Lillipute Computer
Mart, Skokie (312) 674-1383

INDIANA

Data Domain, Bloomington (812) 334-3607; Data
Domain, Fort Wayne (219) 484-7611; Byte Shop,
Indianapolis (317) 842-2983; Computers Unlimited,

Indianapolis (317)849-6505; Data Domain, Indianapo-

lis (317) 251-3139; Home Computer Center, Indiana-
polis (317) 251-6800; Audio Specialists, South Bend
(219) 234-5001

IOWA
Micro Bus Inc., Cedar Rapids (319) 364-5075

KENTUCKY

Data Domain, Lexington (606) 233-3346; Computer-
land, Louisville (502) 425-8308; Data Domain, Louis-
ville (502) 456-5242

LOUISIANA
Computer Electronics, Baton Rouge (504) 926-6169;
Computer Shoppe Inc., Metairie (504) 454-6600

MARYLAND
Computerland, Rockville (301) 948-7676; Computer
Workshop, Rockville (301) 468-0455

MASSACHUSETTS
Computer Warehouse Store, Boston (617) 261-1100;
Computer Mart, Waltham (617) 899-4540

MICHIGAN

Computer Mart, Royal Oak (607) 273-3271; Computer
Systems, St. Clair Shores (313) 779-8700; General
Computer, Troy (313) 362-0022

MINNESOTA

Microprogramming Inc., Burnsville (612) 894-3510;
Computer Room lInc., Egan (612) 452-2567; Com-
puter Depot, Minneapolis (612) 927-5601

MISSOURI
Compu Systems, Rockport (816) 744-2502

NEW JERSEY

Hoboken Computer Works, Hoboken (201) 420-1644;
Computer Mart, Iselin (201) 283-0600; Computerland,
Morristown (201) 539-4077; Mini Computer Suppliers,
Inc., Summit (201) 277-6100

NEW YORK

Computerland, Buffalo (716) 836-6511; Computer
Enterprises, Fayetteville (315) 637-6208; Computer-
land, Ithaca (607) 277-4888; Ithaca Audio, Ithaca
(607) 273-3271; Byte Shop East, Levittown (516)
731-8116; Computer Microsystems, Manhasset (516)
627-3640; Computer Shoppe, Middle Island (516)
732-4446; Audio Design Electronics, New York City
(212) 226-2038; Computer Mart of New York, New
York City (212) 686-7923; Computer House, Inc.,
Rochester (716) 654-9238; Computer Corner, White
Plains (914) 949-3282; Microcomputer Workshop,
Williamsville (716) 634-6844

OHIO

Cincinnati Computer Shop, Cincinnati (513) 733-
5706; Cybershop, Columbus (614) 239-8081; Data
Domain, Dayton (513) 223-2348; Dayton Computer
Mart, Dayton (513) 296-1248; Byte Shop, Rocky
River (216) 333-3261

OKLAHOMA

Bits, Bytes and Micros, Oklahoma City (405) 947-
5646; High Technology, Oklahoma City (405) 842-
2021

OREGON

Computek, Beaverton (503) 285-0658; Real Oregon
Computer Co., Eugene (503) 484-1040; Byte Shop,
Portland (503) 223-3496

PENNSYLVANIA

Byte Shop, Bryn Mawr (215) 525-7712; Personal Com-
puter Corp., Frazer (215) 647-8460; Electronics Place,
Pittsburgh (412) 821-2223

SOUTH CAROLINA
Byte Shop, Columbia (803) 771-7824

TEXAS

Young Electronics, College Station (713) 845-7015;
K A Electronic Sales, Dallas (214) 634-7870; Personal
Computing Place, Dallas (214) 620-2776; Computer
Terminal, El Paso (915) 532-1777; Electronic Speci-
alty, Houston (713) 665-0477; Houston Computer
Mart, Houston (713) 649-9224; The M O S, Houston
(713) 527-8008; Microtex Inc., Houston (713) 780-
7477; Computer Mart of West Texas, Lubbock (806)
765-7134; Neighborhood Computer Store, Lubbock
(806) 797-1468; Micro Store, Richardson (214) 231-
1096; Computer Shop, San Antonio (512) 828-0553

UTAH

Byte Shop of Salt Lake, Salt Lake City (801) 355-
1041

VIRGINIA

Computer Systems Store, MclLean (301) 460-0666;
Media Reactions, Inc., Reston (703) 471-9330; The
Computer Shop, Virginia Beach (804) 428-6420;
Home Computer Center, Virginia Beach (804) 340-
1977

WEST VIRGINIA
Computer Corner, Morgantown (304) 292-9700

WISCONSIN

Madison Computer Store, Madison (608) 255-5552;
Milwaukee Computer Store, Milwaukee (414) 259-
9140; Electronic Industries, Oshkosh (414) 235-
8930

CANADA
Orthon Computers, Edmonton, Alberta; Microtech
Computers, Winnipeg, Manitoba

ENGLAND
Haywood Electronic Associates, Northwood,
Middlesex

SWITZERLAND
Instrumatic, Geneva

WEST GERMANY
Digitronic, Wedel (Holstein)

© toa GRA?Pic inC- Not affiliated with Vector General, Inc.

790 Hampshire Rd., A + B, Westlake Village, CA 91361 Telephone: (805) 497-0733 Circle 157 on inquiry card.



You Asked For It!

You asked for the Intel 8080A CPU
You asked for a real-time clock

You asked for eight level
vectored priority interrupts .

You asked for a jump-on-reset
and resident monitor

You asked for the S-100 bus

You asked for an 18 slot
fully shielded motherboard .

You asked for a
rugged, reliable chassis .

Then . .. You asked for the compactness and
convenience of installing your mini-floppy
disk directly in the front panel. . . . . . . . NOW.

We gave you the \IECEO’H
We gave you the \IECEO?I

We gave you the \IECi'.O?I

We gave you the \IECEO'\'I
We gave you the \IECEO? 1

We gave you the \IECEO:II

We gave you the \IECEO’H

. We give you the\’ECtO? 1+




can be illustrated by walking verbally
through a typical sequence of operations.
First, let's assume that the machine is in
RUN mode, which is indicated by a low
level on the output of the execution state
flip flop, 1C49b pin 9. This is the normal
situation for a fully executing 6502 program
contained in the system’s main program-

mable memory region. Next, press the front
panel’s HALT switch, S1. Upon release
of the HALT switch the debounce logic
completes one HALT pulse which is proc-
essed by the command encoding logic
of figure 1.5. When the HALT line makes

Text continued on page 128
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Figure 2.3: Pull up resistors for backplane address lines, and inverting receivers for local use in the front panel interface.
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m ANY NUMBER OF FILES MAY BE OPEN (IN USE) AT ONE TIME
= THE NUMBER OF FILES AND SIZE OF FILES IS LIMITED ONLY BY THE SIZE OF THE DISC
m MERGING FILES REQUIRES NO EXTRA DISC SPACE

m NO WAITING FOR THE DISC TO RE-PACK

m LONGER DISC LIFE — MORE EVEN DISC WEAR

Our Basic Floppy Disc System (BFD-68) must, in all mod-
esty be called superb. It comes completely assembled with a
disc controller that is plug compatible with the SWTPC 6800.
In fact all our products use the 6800 standard SS-50 (Smoke
Signal 50) bus used by SWTPC. The cabinet and power supply
are capable of handling up to 3 Shugart Mini-Floppy Drives.
One drive is included in the price of the BFD-68 and others
may be added easily at any time. Or you may save money by
ordering the dual-drive BFD-68-2 or triple drive BFD-68-3 (pic-
tured). Price: BFD-68 $795, BFD-68-2 $1139, BFD-68-3 $1479,
SA-400 Drive $360.

The BFD-68 includes our Disc Operating System Software.
Our software provides for a soft-sectored disc format consist-
ing of 128 bytes per sector, 18 sectors per track and 35 tracks
per disc. The software provides direct commands to name and
rename files, transfer memory to disc and disc to memory and
to automatically jump to the starting location of any program
loaded from disc to memory. The direct command names are:
RUN, GET, GETHEX, CLOSE, SAVE, DELETE, APPEND, RE-
NAME, COPY, LIST, FIND, LINK and PRINT. In addition, the
Disc File Management subroutines are available to create files
under your program control.

A bootstrap PROM is included on the controller board to ini-
tiate the Disc Operating System which loads into a 4K memory
board located at 7000 or optionally at DOOO. Thus, you can be
up and running from a cold start in just a few seconds.

SUPER SOFTWARE

Free patches are provided for SWTPC BASIC version 2.0 and
Co-Resident Editor/Assembler. These patches allow the SAVE
and LOAD commands to work with the disc or the cassette at
your option.

SUPER EDITOR: Smoke Signal Broadcasting now has its
own editor. It is a content oriented editor with string search
and block move capability. Changes may be made by referring
either to line number or string content or a combination of
references. Naturally, it is designed for file transfer to and from
the BFD-68. Price: SE-1 $29 on diskette or cassette.

ALLOUR PRODUCTS EXCEPT THE PS-1 ARE COMPLETELY ASSEMBLED.

SMOXE St

SUPER ASSEMBLER: Inputs source code from file on the
BFD-68 disc system and outputs object code to disc file. As-
sembly listings include alphabetized and tabulated symbol table.
Price: SA-1 $29 on diskette or cassette.

Complete source listing included for both editor and assem-
bler. Order both for $53 and save $5.

SMARTBUG — A CURE FOR MIKBUGITIS: A super smart
Motorola-Mikbug replacement that preserves almost all Mik-
bug entry locations so your present programs will run without
modification. Uses ACIA instead of PIA and includes many
additional features including a software single-step trace com-
mand. A SMARTBUG listing is included and object code is
provided on a 2708 free with each P-38 series board pur-
chased. Source listing available separately for $19.50.

NEED A FULL SIZE FLOPPY? Our P-38-FF is a plug-in inter-
face card to the ICOM Frugal FloppyTM. It includes all the fea-
tures of the P-38-1 plus one 2708 EPROM containing the ICOM
bootstrap software. Just plug the P-38-FF into your SWTPC
6800 and your ICOM into the P-38-FF and you're ready to
use the Frugal Floppy and ICOM’s 6800 software package.
Price $299.

Our P-38 is an 8K EPROM board containing room for 8
2708’s. Or, you may use it to hold up to 7 2708’s plus your
Motorola Mikbug or Minibug Il ROM. The P-38 addressing is
switch selectable to any 8K location. Price $179.

The P-38-1 contains all the features of the P-38 plus an inter-
face to the Oliver Paper Tape Reader and our EPROM Pro-
grammer. Price $229.

The PS-1 Power Supply Kit provides plus and minus 16 volts
required for the P-38 series boards. Also, it allows a wiring
modification to be made to the 8 volt supply that will increase
its output by one volt. Price $24.95.

Our M-16-A is a 16K single power supply STATIC RAM mem-
ory system. The M-16-A is fully buffered and requires only half
the power of a similar size system using low-power 2102’s.
With the M-16-A, you can expand your system to 48K and still
have room left for one of our EPROM boards. The M-16-A is
switch selectable to any 4K starting address and hardware write
protect is included. Quick delivery. Price. $529.

BANKAMERICARD, VISA AND MASTER CHARGE WELCOME.

P.O. Box 2017, Hollywood, CA 90028 » (213) 462-5652

Circle 128 on inquiry card.
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