High Performance, Low Cost
New Printer

By Owen F. Thomas

An electric discharge printer is being offered for sale to the
OEM market for $257 assembled. This could be the output
device that the hobby and small systems users have been wish-
ing for. The printer will produce 44 characters in half a second
in a 5x7 dot matrix format on paper 6 cm. wide; and it will do
that continuously. Software control will produce larger char-
acters for emphasis and will allow graphics to be printed. The
low cost is achieved by a simple printing mechanism, limited
number of components on the interface board, and software
to provide all of the logic control to the printer.

There is no distributor to the hobby market at the present,
but the manufacturer will deliver single units from the fac-
tory. You must write to Electronic Products Associates, Inc.,
1157 Vega Street, San Diego, CA 92110 if you want one at
once. Perhaps someone will advertise soon as a distributor to
the hobby and small system users.

The printer mechanism comes from a distributor in Ger-
many. Those who wish to try assembling their own system
can contact Datamega KA, 8011 Putzbrunn, Munich, Ger-
many. Their catalog lists the printer mechanism only as MP
310/21L for 160 German Marks. | do not know of a source
for single units in this country, but anyone wishing to build
their own interface from information in this article can try of-
fering the equivalent of 160 German Marks to EPA. A cash
offer would probably not be refused. Printed circuit board
layout, or wire wrapping, must be done carefully in a
homebrew system to keep noise out of the low level signal
from a magnetic pickup; the other circuitry is straightforward.

All good things have their problems, right? This printer re-
quires a special aluminum coated paper which is available
from EPA at 95¢ per 90 foot roll. One roll will hold about
6,000 lines, or about 250,000 characters. This is not ex-
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Figure 1. Megatron MP310 Printer Mechanism.
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pensive for systems with video displays which need occa-
sional permanent copies from the screen. The copy is ar-
chival, it never fades, and copy machines will work well from
the original. So there is some bad news and good news
about paper!

HARDWARE DESCRIPTION

The print mechanism from Megatron is a box full of
pulleys, cables, gears, motor, reed switch, and magnetic
pickup coil for timing pulses. There are fourteen wires from
the box to two small paddle boards. One paddle board con-
nects to the motor, reed switch, timing pickup, and paper
common electrode. The other paddle board connects via a
flexible printed circuit to the seven electrodes on the print
head. This makes the print head easy to replace.

A conceptual layout of the functioning parts is shown in
Figure 1. The seven printing electrodes are mounted verti-
cally in a small plastic block which is moved in a racetrack
path from left to right in contact with the paper and then
moved away from the paper for return to start. The reed
switch is open for a short space just before the electrodes
touch the left edge of the paper. The magnetic pickup gener-
ates a periodic voltage from a gear in the drive mechanism
while the motor is turning (driven by 24V DC). A carbon
roller in contact with the paper provides a common path for
the print current when the print electrodes are grounded but
limits the current. An automatic line feed ratchet, which is
not illustrated, advances the paper one line just after the print
head leaves the paper.

COMPUTER INTERFACE CIRCUIT

A minimum of extra components has been provided to
allow computer control of motor and print current and to pro-
vide timing marks to the computer. The motor is controlled
with one output bit, and the print electrodes are controlled
with the other seven bits of an 8-bit output word. The timing
marks are provided to the computer as low impedance to
ground; they can be used to ground pullup resistors on two
computer input lines.

Table 1. Control Signal and Power Supply Description
Signal Pin Signal Active
Deacription Number Source Signai
Motor Run 23 Computer bit 7 + 5v., 1 ma.
Print Electrodes:

Print top dot 9 Computer bit 0 1 ma. source
2nd dot " Computer bit 1 1 ma. source
3rd dot 13 Computer bit 2 1 ma. source
4th dot 15 Computer bit 3 1 ma. source
Sth dot 17 Computer bit 4 1 ma. source
6th dot 19 Computer bit5 1 ma. source
Bottom dot 21 Computer bit 6 1 ma. source
Line end 27 Printer current sink
Character timing 25 Printer current sink
Power 43,44, 40v. Y4 amp.

45,46
Power ground 1,23,4

A circuit diagram of the interface is illustrated in Figure 2,
and a photograph of the printed circuit board holding the
printer and interface components is in Photo 2. The positive
input voltage is applied directly to the print head common,
and each electrode is provided with its own current path to
ground through one of the 2N2222 transistors Q7 through
Q13 when the base current is turned on by a high bit output.
A printer supply of 40 volts will make a very dark mark on
the paper; 30 volts will make an acceptable mark. The paper
common is also connected to the printer case, so it must not
be grounded or connected to metallic parts of the system.
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The other computer output bit drives the five transistors
Q2 through Q6. This complicated circuit is required to pro-
vide dynamic braking to the motor when the output bit is
high as well as to pass current to the motor when the bit is
low. A voltage regulator is provided to produce the specified
24-volt motor drive regardiess of what printing voltage is used.

The reed switch is grounded on one side, and the other
side goes direct to the pullup resistor on the computer input
line. When the reed switch opens, the bit goes high, and the
computer can stop the motor before the next line begins.

The periodic timing marks are only about 0.6 volts peak to
peak and require special conditioning for computer input.
The pickup coil shield is biased up from ground by one
diode drop across CR2, making the base of Q1 the same
potential as the emitter when the motor is off. When the
motor runs, it will cause the pickup coil to turn Q1 on for a
part of each timing period and therefore provide a low im-
pedance to ground for a pullup resistor on the computer in-
put line. This will cause the collector of Q1 to be at a low
voltage during part of each timing period to generate a tim-
ing signal for use by the computer in determining when to
activate the print electrode bits.

No more interface components are required to allow the
computer software to print a 44-column line as the printer
head crosses the paper in half a second. The subroutine
which controls this interface will be explained in detail in the
context of a software package to print a line of characters
which are input from an ASCII keyboard. The printer control
software is a single subroutine called LINPTR described
under software.

SOFTWARE DESCRIPTION
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Figure 3. Table of Software Organization.

This description uses a set of visual aids to enhance the in-
troduction of data and control concepts before presenting
program listings.> Figure 3 shows the organization of soft-
ware modules to accomplish a line typer task. Each module
of the figure has a key number in the lower right corner of its
box as a key to the following descriptions.
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Figure 4. “Line Typer’

The overview of all software is illustrated in Figure 4. This
figure is typical of all the module descriptions; it is divided in-
to three boxes, one to show data input to the module, one to
show the process performed by the module, and one to

*The technique is explained in *‘Systems Design and Documentation”
by Harry Katzan, Jr.

APRIL 1979

its
tes
oks
argains

IMSAI 8080

IMSAl e Cromemco e SWTPC ¢
Lear-Siegler e Problem Solvers
RCA e North Star e Verbatim e
ALPHA Micro Systems and others

Fast, off the shelf delivery.
Give us acall TOLL FREE

800/523-5355

MARKETLINE SYSTEMS, Inc.

2337 Phiimont Ave., Huntingdon Valley, Pa. 19006
213/947-6670 « 800/523-5355

\_ Dealer Inquiries Invited
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ELECTRONICS

TRS 80 Expansion Memory 16K RAMS: Mostek 16K 250 nsec
dynamic RAM chips for use with the Z80 microprocessor, elght
chipsfor . . . . . . . . v i e e e e e $74.50

Z80 CPU chip $10.95 F8 CPU 3850 $9.95
Z80 PIO chip ¢ 8.70 F8 PIO 3871 $9.95
Z80 CTC chip $ 8.70 F8 SMI 3853 $9.95

Z80A 4AMHZ CPU $14.80
50395 - 6 decade counter, latch, comparator, 7-segment driver %9.70
5087 - Touch tone generator chlp uses 3.59 MHZ Crystai,
interfaces with calculator type keyboard. . . . . . . . $4.75
Z80 Programming Manual - Over 300 pages, detalled expianation
of each of the 158 instructions plus architecture and addresglgg

................................ $6.50

F8 3870 Programming Manual - Over 300 pages describing the F8

architecture, giving detailed explanation and examples of each in-

struction . . . . . .. L e e e e $6.50

Z80 Data Book - Hardware operatlons manuals describing the con-

frol slgnals. timing and function of the Z80 CPU PIO, CTC, gl?.

............................... s

FB 3870 Data Book Hardwave operations manuals on the F8

nd PSU chips plus the new single chip F8

Family: 3870, 3872, 2876 plus applications notes. . . . . . . $3.50

Counter Timer Dafa Book - Data sheets and applications notes

six decade counter, latch, comparator,

7 segment display driver chips plus the 5009 time base generator

ChiP. . L L e e e e e e e e e $1.50

FREE with every order: Z80 Micro-Reference Manual, a 31-page
312""x5" pocket Z80 pr. frammlng guide,

FREE with every order for a Z80 CPU and 8-16K Dynamic RAMS:
An applications note on using dynamic RAMS with the Z80
giving detailed description andschematicsplusa Z80 Data Book.

FREE wlth every order for the F8 CPU (3880), F8 SMI (3853) and

F8 PIO (3871): a schematic to build an emulator for the
single chip F8 (3870). Pius an F8/3870 data book.

FREE with every order for the 5087 telephone tone generator chip:
A Telecommunications Databook with data sheets on the
5087, 5089, 5091, touch tone generator chips, 5098, 5099
Pulse’ dialer chips, 5150, 6116 Code chips, 5170 Repltory
Dialer chip, pius applicatlons notes.

All components and books shipped immediately with full manu-

facturers’ data sheet when payment is made by cashlers check,

money order, B of A or Mastercharge. Include $2.00 for smpplng
and handling. Cailfornia resldents add 6% sales tax. Mail orders to:
STAR-TEK ELECTRONICS
1100 Quail St. Suite 208
Newport Beach, Ca. 92660
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EXIDY

Save $200
16K Sorcerer $1150

Special Introductory Offer
INCLUDES

B/W Monitor 9"
At No Additional Cost

COMPUTER COMPONENTS

of )
orangs county
I

6791 Westminster Avenue
Westminster, CA 92683 (714) 898-8330

Store Hours: Tues.-Fri., 11-8; Sat. 10-6;
Closed Sun. & Mon.

Terms available to qualified buyers
Prices subject to change without notice.

CIRCLE INQUIRY NO. 74

NO FRILLS! NO GIMMICKS! JUST GREAT

DISCOUNTS
MAIL ORDER ONLY

HAZELTINE DIGITAL SYSTEMS
1400 ... $ 650.00 | computer .......... $4345.00
1500 ............. 995.00 Double Density
Mod 1 ............ 1495.00 Dual Drive . .. .. ... 2433.00
CENTRONICS IMSAI
791 954.00 | " yppgo/1000 ... .. .. $5895.00
779-2 . 1051.00 VOP40 . .. ... .. 3795.00
700'2 FE N 135000 VDP42 llllllllllll 3895 00
761 KSR tractor .. . .. 1595.00 VOP44 . ... 4195.00
703 tractor . ..... ... 2195.00 16K Memory assem.. . 399.00
NORTHSTAR PCS80/15......... 679.00
Horizon | ilstsembled " :ggggg 15% off on all other Imsai products
Horizon |l assembled. . 1999.00 | CROMEMCO
kit .. 1599.00 System 11l $1000 off .. 4990.00
Disk System ...... .. 589.00 10% off on all athar Cromamco products
TELETYPE TEXAS INSTRUMENTS
"god . 995.00 | g1oPrinter. ......... 1595.00
M
ok Sac Memory. . asa.gs | CGNTRONES

Most items in stock for immediate delivery. Factory-fresh, sealed cartons.
DATA DISCOUNT CENTER ro.80x100
135-53 Northem Bivd., Flushing, New York 11354, 212/465-6609

N.Y.S. residents add appropriate Sales Tax. Shipping FOB N.Y.
BankAmericard, Master Charge add 3%. COD orders require 25% deposit.
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show the data output by the module. Open arrows show data
movement from input box through the process box to the
output box. Solid arrows show where the process starts and
what process comes next.

The overview diagram shows general features rather than
complete detail. This process accepts input from a keyboard,
has five steps in the process, and produces a printed line
when the ASCI| character from the keyboard is a carriage
return. Other ASCII characters are converted to printer con-
trol words and placed in a control word buffer. When the pro-
cess is finished, control will be returned to step 2 or 3 of the
same process. This module is therefore a closed loop; it will
continue to accept keyboard input and pass it to the printer
until it is interrupted by a reset or a timeout from a late timing
mark. Each step of this process will be expanded in the
following figures and descriptions. After alt the modules are
understood, it will be easy to use them as they are or to adapt
the coding for other applications.

Initialization

eyt PROCESS oureuT

1. STOAE TABLE
ADORESS

2 BET OUTPUT REGIBTER
CONDITIONS

3. START MOTOR with
PRINT OFF

4. BTOF AT LINE END OR
TIMEGUT

HANDLER

6. INTIALLZE SPOT BZE,
CHARAGTER COUNT,
BLANK COUNT,

BLANKN

Figure 5. “Initialize Printer”

Printer initialization details are presented in Figure 5. Ini-
tialization is performed by a single subroutine called INITPR
which is written to be contained in a read-only memory at
any location which may be convenient to a system designer
who wishes to use the printer. The read-only memory can
also contain a table of printer control words; the address of
the table is determined by the program and stored in random
access read/wtite memory where it will be referred to by the
name TBLADR. The peripheral interface adapter, or an 8-bit
output port, is set for all bits to be outputs. The motor is
started and allowed to run to the start of a new line. At line
end it should set a data bit or generate an interrupt; in the
event that this does not occur in a reasonable time, there will
be a software interrupt generated. This interrupt can be inter-
preted by the system operator or system software to start
necessary corrective action.

If the printer reaches line end in time, the printer is re8dy to’
operate, so default values will be stored in three locations to
control the format of the printed line. A line generated by
these values will have 44 characters separated by 2/5ths
character spacing. The number 1 to control spot size, and
therefore character size, is stored and will be referred to by
the name SPTSIZ. The number 44 to control number of
characters is stored and will be referred to by the name
CHRCNT. The number 2 to control space between charac-
ters is stored and will be referred to by the name BLANKN,
These default values could be modified by other software if
desired as long as the product CHRCNT (5+BLANKN) is
less than 310.

Line typer software control starts with printer initialization;
confrol passes to buffer initialization when the printer
responds or goes to system software when the printer does
not respond.

Buffer Initialization

Printer control characters are stored in a buffer in
read/write memory until the printer is commanded to print a
line. This buffer is initialized by the software illustrated in
Figure 6. The software is a single subroutine called CAINIT,
and it can be in read-only memory when the system designer
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Follow the
RAINBOW
to the finest

software
this side of OZ!

MUSIC KALEIDOSCOPE $10Dazzling colors dance to your music.)

APPLE ‘21’ $9.95 (High resolution graphics you won't believe! Needs 24k )

SCREEN MACHINE $15.95 (Define your own appie character sets.
Needs 24k.)

RAINBOW CASINO $35* (Practice for Las Vegas.  gambling games.)

RAINBOW'S POT-OF-GOLD $49* (A buck a program! 49 fun
BASIC games.)
PHASOR ZAP! $15 (Top-notch outer space shoot-em-up!)
3-D DOCKING $15 (Dodge the meteorites in 3-D.)
ANCIENT TAROT $9.95* (Readings from this ancient fortune-telling game.)
FORTE $19.95 (interpretive language for music synthesis.)

OTHER FAVORITES

Inventory Control . . .. .. $35* Apple Checkbook ... ... $20*
Morse Code Trainer ....$10* Speed Reading trainer .. $40*
Galactic Battle . .. ..... $10 Devil's Dungeon ... ... . $1p*
Appletalker .......... $15 Apple Lis'ner ......... $2
Talking Calculator .. ... $15 Tic-Tac-Talker ........ $1
Electronic card file ....$20**  Microchess20 ....... $2
Space Maze . ......... $12.95

* available on disk for an additional $5.  **requires disk
PLEASE ADD $1.25 FOR SHIPPING AND HANDLING.
Calif. residents add 6% sales tax. NO C.0.D.'s PLEASE. SEND TO:

Rainbow Computing, Inc.
10723 White Oak Avenue Dept. IA

Granada Hills, California 91344

Telephone (213) 360-2171
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FLOPPY DISKETTES

TOP QUALITY VERBATIM DISKETTES
AT SPECIAL PRICES*

Our Speclal Speclal

List Usual Price Box

Item Code Description Price Pricefea. Each* of 10*

VB-FDO1 8" Soft-sectored IBM format  $8.50 $5.50 $5.00 $47.
for IBM, IMSA{, CROMEMCO

VB-FD32 8" 32-sectors, hard sectored $8.50 $5.50 $5.00 $47.

for Shugart, Tektronics,
Processor Tech

VB-MDO1 5" Soft-sectored IBM format  $5.95 $4.50 $4.00 $37.
for Apple, TRS-80, IMSAI,
Cromemco, SWTPC, Compu-
color, Intelligent Systems

VB-MD10 5" 10-sectors, hard sectored $5.95 $4.50 $4.00 $37.
for NorthStar, Wang
VB-MD18 5 16-sectors, hard sectored  $5.95 $4.50 $4.00 $371.

for Micropolis, Altair, PCC

*To qualify for these SPECIAL prices, payment must accompany order, or call with credit card.

N.Y. State residents add appropriate sales tax.
Shipments will be made from stock.

Order today from your authorized dealer.

Calling: (315) 637-6208 or Write:

“erlorpres
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Prices are F.0.B. our warehouse. Add $1.50 shipping & handling per each 10 (or less) diskettes.

P.O. Box 71 * Fayettevilie, New York 13068 J

has established the buffer location and sizei The beginning
address of the buffer is stored and will be known by the name
BUFSTR. The beginning address is also stored in the loca-
tion called BUFPTR where it will be used as a pointer for the
next empty location in the buffer. The Buffer end address is
complted and stored in the location called BUFEND. A con-
trol word is stored in all buffer locations to cause the motor to
run without printing unless the word is changed when a char-
acter is input from the keyboard. This has the effect of caus-
Ing blank lines to be printed when a carriage return is the first
character from the keyboard.

FROM FIQUAL 5 OR FIGURE &

oyt PROCESS outPut

PUT BLANKS W
BUFFER

3 BET SUFFER ENOD
AoDRESS

TO FIGURE 7

Figure 6. “Initiallze Buffer’

Program control comes to this module from printer initial-
ization or from printing a line. Control goes to input an
ASCII character from the keyboard.

Input ASCII

FRON FIGUAL § OR FIGUNRE 13

iNpyY '! PROCESS aldad

m 2 e N ascn cramacren

SOFTwaARE ™ ACCUMULATOR A

Figure 7. “Input ASCIHI”

The keyboard input is illustrated In Figure 7. All the software
for ASCII input from a serial keyboard is provided in the MIK-
BUG routine at location $E1AC. When program control is
passed to that routine and akey is pressed on a serial ASCII
keyboard, the ASCII character will be returned in accumula-
tor A. Another system input routine must be established in
systems not using the 6800 microcomputer. Program con-
trol comes to this module fromi initializing the buffer or after
converting an ASCII character to printer buffer conftol char-
acters. Control always goes next to print when the ASCII
character is a Carriage Return.

Print When . ..

FAOM FIQURE 7 0 FIGURE 13

mput ProcESs outeur

ASCH CHARACTER
N ACCUNULATON & 1. EXT HERE wHEn
ABCH 18 NOT &
CARRIAGE AETURN

2. aTART MOTOR

3. QUTPYT THE - PRINTED LINE
N surean courente
Y onmwEcut

PRINTER CONTROL To svaTEM
BUFFER CONTENTS 4 STOP AT LININD IRTERRUPT

surata

TieouTs

Figure 8. “Pript when ASCII Is a carriage return”

The process to print when the ASCII character is a carriage
return is illustrated in Figure 8. Step one tests the character
and exits for all characters except the carriage return. This
test is in read/write memory; all the rest is the LINPTR sub-
routine and can be in the read-only memory where it can be
used as desired by a system designer to print the entire con-
tents of a buffer full of control characters.
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The printing process starts the motor and outputs the en-
tire buffer contents under timing controlled by a data input
line {or interrupt line) from the timing gear. The motor is
then allowed fo continue running until the reed switch closes
to signal the end of line. If any of the timing signals fail to oc-
cur within a reasonable time, an exit will be made to system
software to signal a failure. The system operator or system
software must then determine what corrective action to take.
This timeout facility is provided to prevent the printer pro-
gram from entering an endless loop in read-only memory —
an event which is difficult to diagnose.

This module uses the ASCII character in accumulator A,
the buffer start address at BUFSTR, the buffer and address at
BUFEND, the spot size control at SPTSIZ, and all the con-
tents of the printer control buffer. The buffer will not have
any words to cause printing until control has passed through
the module described in Converting to ASCII Characters. A
printed line will be output by this module when there are ap-
propriate control characters in the buffer and the input char-
acter is a carriage return.

Control comes to this module when an ASCII character
has been input. Control goes to convert the character to
printer control words whep not a carriage return; it goes fo
the system software wheh }hbre is a late input from the timing
sensor; and it goes to iniltidlize the buffer when a line has
been printed successfully,

This module contains thfe complete interface control soft-
ware (more detailed describtion follows in the next four sec-
tions of Software Description).

Exit If ASCH Is Not Carriage Return

FAOM FIGUNE 7 To FIGURE 13

L PROCESS oureur

1. 18 AN AgeH
ABCII CHARACTER

CaRRAGH AETURN
IN ACCUMULATOR A 1 ACCUBULATOR A?

13 Figune 10 J

Figure 9. “Exit if ASCIl is not a carriage return”

This part of the line typer software is illustrated in Figure 9.
The printer control is started when the ASCII character is a
carriage return or control goes to convert other characters to
printer control words in the buffer.

Start the Motor

This part of the software is illustrated in Figure 10. The
coding is part of the LINPTR subroutine which can be in
read-only memory.

FROM FIGURE ¥

1 PROCERS oureut

3. PLACE BINARY
0000

i aoes

T REGISTER TO PORITIVE

OUTPUT REGISTE o

2. OLLAY FOR MQTOR
START U

10 svsten

T0 FiguRe 11

Figure 10. “Start the motor”

A binary word 0000 0000 is placed in the outpuf register.
This has the effect of moving bit seven to a low vollage in the
interface to cause the motor to start. A fime deldy is
necessary to allow the print head to be placed in contact with
the paper. The delay is accomplished by waiting until the
reed switch closes before proceeding 1o the next task. An exit
is made to the system interrupt handler if the reed switch
does not close.
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NOW! SAVE UP TO 25%io
ON 3M FLOPPY DISKETTES
i=or Professional Data Processing

Results Specify -
“SCOTCH?” 3M Floppy Diskettes

* SPECIAL * SPECIAL
ITEM CODE DESCRIPTION PRICE PRICE EACH BOX OF 10
3M-740-0 8” Soft-sectored IBM format $6.50 $5.50 $49.00
for 1BM, tMSAI, Cromemco
3M-740-32 8” 32-sectors, hard sectored $6.80 $5.80 $51.00
for Shugart, Tektronics,
Processor Tech
3M-744-0 §" Soft-sectored IBM format $6.50 $5.50 $49.00
for Apple, TRS-80, IMSAI,
Cromemco, SWTPC, Compu-
color, Intelligent Systems
3M-744-10 5" 10-sectors, hard sectored $6.50 $5.50 $48.00
for NorthStar, Wang
3M-744-16 5” 16-sectors, hard sectored  $6.50 $5.50 $49.00

for Micropolis, Altair, PCC

*To qualify for these SPECIAL prices, payment must accompany order, or call with credit card.

Prices are F.O.B. our warehouse. Add $1.50 shipping & handiing per each 10 (or less} diskettes.
N.Y. state residents add appropriate sales tax.

Shipments will be made from stock.

Order today from your authorized dealer for 3M :
Company *SCOTCH" brand 740 diskettes.

Call (315) 637-6208 or Send order to: P.O. Box 71 = Fayetteville, N.Y. 13066
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BITS
N
BYTES

+ Microcomputer Service

* Specialized Hardware Integration
* Hardware and Software Designs

* Software Development Systems to your
Specifications

* Business System Hardware for Resale

* Major Manufacturers (IMSAI Industrial
Microsystems, North Star, PerSci, Soroc,
Tarbell, Xitan, Vector Graphic)
Equipment Stocked

BITS N BYTES
College Business Park
679 “D” S. State College Blvd.
Fullerton, Calif. 92631
(714) 879-8386

ORANGE AWy (577

NEW HOURS!
T 11 AM. — 6 PM. M-F
— L = 12-5 P.M. Sat.

Qur Representative in San Diego! Jim Farthing

(714) 421-1041

CIRCLE INQUIRY NO. 69

IBM 5110

INDEXED FILES
Farm Payroll
Gen. Payroll

Fruit Packer Payroll
Accounts Payable
CPA Gen. Ledger

Accounts Receivable

Job Costing

Utility Billing
IBM-5110

$520.00 each

=

2DISK SYSTEM
Payroll 125 Employees

Accts. Pay. 225 Vendors
Accts. Rec. 225 Customers
Gen. Ledger 200 Accounts

Job Cost 25-45 Jobs
3 Disk Double Quantities
Utility Billing
TRS-80

$240.00 each

Output the Buffer Contents

This part of the software controls the print electrode current.
The illustration in Figure 11 shows the detail of operation.

ALTOS $410 each

IMMEDIATE DELIVERY
ALL SYSTEMS LICENSED

For sample reports send $6.00 to cover postage & handling.
First time user cookbook documentation.
Money Order, VISA, Master Charge only, Please.

COMPUTER SYSTEMS
DESIGN, INC.

P.0.Box 735
Yakima, Wa. 98907
Call 1-509-575-0320

CIRCLE INQUIRY NO. 77
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. TURR OFF PRINT
WLECTRODES

Figure 11. “Output the buffer contents or timeout”

There are three loops in this module. The outer loop starts
the column control character index at the start of the buffer as
stored in BUFSTR. This loop ends at step 8 where a test is
made to see if all column confrol characters have been out-
put up to the address stored at BUFEND. When all have
been output, the print electrodes are turned off and control
goes to the next module.

The second loop controls spot size, starting at step 3 and
ending at step 7. This loop counts timing marks as specified
by SPTSIZ before allowing the column control character to
be incremented.

The third loop is at steps 4, 5, and 6, where the timeout
counter is decremented while waiting for a timing mark. If
the timeout counter reaches zero before a timing mark is re-
ceived, there will be an exit to the system software.

Stop At Line End

#m0M maun 11

ot ouTRuT

1. INITIALIZE THIEOUT
count

£ G0TO STEP § wran
AEEO SWITCH OPENS

T DECAEMEAT TMEOUT

COUNT, LXIT i# ZENO
+ agroemer 2
. STOP THE MOTOR BT

To Fiaune &

Figure 12. “Stop at line end”

This module is illustrated in Figure 12. It delays until the reed
switch opens at line end and then puts a binary 1000 0000
in the output register to turn off the motor and print elec-
trodes. A timeout loop is included to exit to system software
in case the reed relay does not open within a reasonable time.

Convert ASCHl Characters

The module to convert ASCII characters to printer control
words is illustrated in Figure 13. This is a single subroutine
called CACTPB in read/write memory. In code for the 6800
computer, the stack pointer is saved in the first step, It is used
in transferring words from the conversion table to the print
control buffer and is restored at step six to provide correct
return to the control program.

Next, the ASCII character is tested to determine if it is in the
printable set; nonprintable characters will be ignored. A print-
able ASCH character will be converted to five words for control
of the print electrodes and moved to the buffer location indi-
cated by the buffer storage pointer. Inter-character blank col-
umns will be provided in the buffer by incrementing the buffer
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FROM FIQURE §

PROCESS ouTRT

1 GOTO STER 4 WHEN
SIRABCIRMSF
2. CONVERT AsCH
TO FIve wonos. CHARACTERS In
PRINT COMTROL
suFFER

OF COLUMN
CONYROLE In
FFER

i

ABCH CHARACTER
1N ACCUMULATOR A

BursTR

3. ADD BLANK COLUMNS
FOR $PACK BETWEEN
CHARACTERS

[TULTL ] m—

4 SAVE NEXT BUPFER
ADDAESS

sureTR
o riGune 7

Figure 13. “Convert ASCIl character to printer

control words”

storage pointer an additional number, as indicated by
BLANKN, before storing the pointer for use the next time.

This routine uses the ASCII character in accumulator A,
the table of conversion from ASCIl to column control words,
the buffer storage pointer at BUFPTR, and the spacing con-
trol at BLANKN. It updates the buffer control pointer, out-
puts control words to the buffer, and leaves a value called
TBLCHR which points to the character moved from the con-
version table.

Control comes to this routine from “‘print when ASCll is a
carriage return’’ and goes to ‘‘input ASCII.”

COMPUTER SOURCE CODE FOR THE 6800

Program listings are provided for 6800 computers in
Listing 1. The comments consist of references to appropriate
sections of the software description for detail of the functions
being performed. A lookup table named TABLE provides
CACTPB, the bit patterns for conversion of ASCIl code to
seven bit column control words. The Line Typer starts at ad-
dress $3A5B; an additional entry point at $3A70 will allow
entries via the G’ command to the MIKBUG monitor to
stop the motor in case of a software interrupt and fo restart at
the proper address again by another “G” command.

The memory map for this code after assembly is provided
in Table 2.

AT LAST

A GOOD Z80/8080 DISASSEMBLER

REVAS disassembles both 8080 and 280 code, allowing
you to analyze undocumented programs or modify and
relocate software. With 23 commands, you are always
in complete control. You may stop, restart, return to
your system monitor, or review a disassembly on the
console before printing it. REVAS accepts your choice
of real labels, and will display the symbol table or a
symbol cross-reference listing at any time. It even dis-
tinguishes between instruction and data areas! REVAS
supports 3 output devices and /TS OUTPUT IS SUIT-
ABLE FOR REASSEMBLY. REVAS runs in less than 4K
of memory (Z80 code does it), and is RELOCATABLE.
REVAS operates in any Z80 system, with your monitor
or under CP/M. Try it - you will wonder how you ever got
along without it.

AVAILABLE ON: North Star disk, Horizon disk, North
Star-CP/M disk, Micropolis-CP/M disk, 8" CP/M disk,
Exidy Sorcerer Cassette, or Tarbell Cassette. All Ver-
sions $50.00 each, including complete 23 page User's
Manual. Manual Only, $5.00.

BYTE SHOP OF LAWNDALE

16508 HAWTHORNE BLVD., LAWNDALE, CA. 90260
PHONE (213) 371-2421

HOURS: TUE.-FRI. 10-7, SAT. 10-6, CLOSED SUN & MON. WE'RE 3 MILES
SOUTH OF THE L.A. INTL. AIRPORT, 3 BLKS. SO. OF SAN DIEGO FWY.
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MMike's
YOUR
Nort+ Star * CovruTERS
PROGRAMMING SPECIALISTS!

You can look to us for innovative and imaginative programs
** Intertec Intertubes now available **

Thinker Toys 8 Disk Drives Many different and div¥rsified
for North Star Computers *995% computers systems available. Al
Additional Drives *795% include full access to Program

Library. Systems start at *4,995%

csus TIMESHARE

A set of Functions | paiches to North

defined iq North | &0 DOS & BASIC
Star Basic that

DOSCHG

Table 2. Memory Map for 6800
3FB4 top of 44 character buffer
3E80 beginning of buffer
3DFF top of table
3CCo start of table
3C7C LINPTR
3C4F INITPR
3C2E BEQOTO
3C0D BNEOTO
3C06 XDELAY
3C00 DELAY
3B81 top of auxiliary routines
3870 GSTART
3B5B TESTPR
3B1F CACTPB
3B00 CAINIT

SUMMARY

The printer is extremely flexible and works well in just
about any system configuration. Although only software for
the 6800 was shown, the techniques discussed and demon-
strated work with 8080 type machines.[]

Program Follows

APRIL 1979

Patches to connect
Thinker Toys 8
Disk Drives to North
Star DOS & Basic.
Fully supports all
North Star Functions
on 8" disk.

*49.95

handle all disc ac-
cessing (Sequential,
Random, & Keyed
Access) and all CRT
display, format-
ting & Input. A
SUPERB APPLI-
CATION PROGRAM
DEVELOPMENT
PACKAGE.

*49.95

that take advantage
of the versatility of
the Horizon com-
puter to implement
an interrupt driven
bank-switching time
sharing system.
Requires additional
memory & terminals.

*49.95

Micro Mike’s

905 Buchanan, Amarillo, Texas 79101

806-372-3633
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