




































































































































































































































































DIGITAL POWER

HU-200 — SERIES
NEW Expanded Line of Product from
DIGI POWER

115/220 VAC - INPUT
POWER FAIL

UP TO 4 OUTPUT
LOW COST

HIGH RELIABILITY
LIGHT WEIGHT
FAST DELIVERY

For more information, write or call:

DIGITAL POWER CORP.
686 East Gish Road, San Jose, California 95112
(408) 288-5600 TWX: 910-338-0579

Circle 60 on Reader Inquiry Card

Vinyl L-Caps

FREE!

For those applications
that require longer than
normal closures.

Catalogs and Samples

TR

R4S S

L-Caps are made longer (up to
5%" in many sizes) for those
industrial applications in which
standard caps just don’t work.
As L-Caps are dip molded,
you specify diameter and
length.

L-Caps work great as stud
and thread protectors, paint
and shot blast masks, tubing
covers, tool handle grips, con-
nector caps, cable end seals,
and in thousands of other
applications.

Over 1,200 sizes are available
in many material hardnesses,
wall thicknesses, and bright
colors. Customer instructions,
warnings, company names
and logos can be imprinted
on the caps quickly and
inexpensively.

Contact us now for free
samples and information on
the low L-Cap pricing.

Sinclair & Rush, Inc. S
6930 S. Broadway

St. Louis, Mo. 63111 U.S.A
Phone: (314) 481 2450

Telex: 442564
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LINE PRINTER CONTROLLER FOR DEC COMPUTERS.
DLP-II Line Printer Controller features on-board long lines
option at a reduced price as compared to an external
module. The long lines option is switch selectable requiring
no change of boards. With this option, data may be sent to

a printer up to 3,000 feet from the computer. The DLP-II

provides interface for Dataproducts, Centronics, DEC
LA-180 and printers emulating any of these interfaces on
one board. A self-test capability further simplifies instal-
lation and maintenance. Quick, easy address change is a
time saving feature. Delivery, two weeks ARO. Datasystems
Corporation., 8716 Production Ave., San Diego, CA 92121.

Circle 158

“DBUG: AN 8080 INTERPRETIVE DEBUGGER,” Titus
and Titus, describes DBUG, a software debugging package
for 8080-based microcomputers. It describes operation of
the program and how it can be applied to program develop-
ment and testing. Complete with documented hexadecimal
and octal listings. 112p. No. 21536. $4.95. Blacksburg,
Howard W. Sams & Co., Inc., 4300 West 62nd St., Indian-
apolis, IN 46168. Circle 160

“PROGRAMMING THE Z80” This book by Rodnay Zaks
is designed as a progressive, step by step course. It covers
essential aspects of programming, as well as advantages and
disadvantages of Z80. Some of the basic concepts; Z80
Hardware Organization; Basic Programming Techniques;
The Z80 Instruction Set; Addressing Techniques; and six
other subject titles. 450 pp. Sybex; 2020 Milvia St.,
Berkeley, CA 94704. Circle 152

“PLANNING AND CREATING SUCCESSFUL ENGI-
NEERED DESIGNS” by Sidney Francis Love. 272 pages;
55 illustrations; 6X9. Engineering designer and consul-
tant Sydney Love explains techniques of establish-
ing and maintaining an engineering design effort. Mr.
Love shows how to calculate the worth of a design feature,
explains project objectives and determines design require-
ments. Guidelines on determining project targets help to
establish valid time and cost estimations. A chapter is
included on using the PERT/CPM control technique. Tips
are provided for evaluating design alternatives. The book
also tells how to achieve optimum design by utilizing trade-
offs during the course of the design process. A special
section on group decision making will enhance a design
team’s ability to choose between technical alternatives.
272 pp. $17.95. Van Nostrand Reinhold; 135 W 50th
St.; New York, NY 10020. Circle 156



TWO SYSTEMS AIDS a processor speedup modification
for DEC PDP11/70 and an automatic overtemperature pro-
tection power shutdown system for all DEC computers.
The Model C-XX Overtemperature Protection System:
operates automatically; Produces a loud audible alarm
when sensor detects the first temperature limit of 79°F;
Provides optional control for external customer alarm or
standby air conditioning actuation. Provides automatic
total power shutdown at the second overtemperature limit
of 83. Installs in a few minutes with no tools nor special
skills required. Fully compatible with all DEC standard
equipment and systems. $749. The Model B-11 PDP11/70
CPU Speedup System: Features 12-15% speedup of PDP11/
70 CPU Instruction Throughput Rate, easy plug-in and re-
moval of the modified CPU timing module, speedup hard-
ware that is available in four tailored packages. Software
sources that are included to test and demonstrate the
speedup. The B-11 CPU speedup system is suggested where-
ever an overall cost effective speedup of a PDP11/70 mini-
computer system is desired. A 15% CPU speedup will re-
sult in a 12-15% speedup in the execution of computer-
bound jobs and a noticeable improvement in overall
system throughput in heavily loaded systems. $489.

Related and supported services available at varying prices.
Nassau Systems. PO Box 19329, Cincinati, OH 45219.
Circle 153

VECTOR REFRESH TERMINAL. This terminal uses
“State-of-The-Art” technology designed for high perfor-
mance graphics applications such as simulation, data analy-
sis, and nesting (2D part placement). Vector Automation’s

standard 21" model (Graphics 80) offers a firmware proc-
essor with 32K bytes of memory expandable to 256K
bytes, full ASCII keyboard 95 keys, RS-232 serial inter-
face, and a built-in diagnostic panel. Terminal features
4096 X 4096 resolution, and a 66,000 short vector capa-
city. Optional peripherals include light pen, data tablet,
hard copy and plotters. Host software meeting the core
standards published by ACM/Siggraph is available. $24.,500
each. OEM prices available. Delivery 60 days ARO. Vector
Automation, Village of Cross Keys, Baltimore, MD 21210.
Circle 157

MANY
MANUFACTURERS
OF TAPE AND CHART
DRIVES USE LAVEZZI
PRECISION
COMPONENTS

... OTHERS WISH
THEY HAD!

Over 400 standard sprockets
to drive perforated media
with unvarying accuracy.
Sprockets from 0.30”t01.90";
special configurations to 9”.
Precisely machined to 0.005"
and better. Metallic and
molded thermoplastics. Im-
mediate delivery. Ratchets,
starwheels, clutches, fine
pitch gears, and other com-
ponents requiring tolerances
to 0.00005" available.

Our catalog
tells all!

LaVezzi Machine Works, Inc.
900 North Larch Ave, ® EiImhurst, Ill. 60126
(312) 832-8990

Circle 62 on Reader Inquiry Card

DCS/80 Multibus®
Development/

Control
System

53995

The DCS/80 is a low cost, industrial quality rack-mountable
Multibus* compatible development/control system. This compact
unit was designed for high reliability, easy maintenance and

includes dual 8" floppy disks, DCS8010A CPU, 5-slot (optional
9-slot) backplane and power supply. A 16k byte system costs $3595.

MULTIBUS HARDWARE — DCS designs and manufactures a
complete line of Multibus compatible boards including the
DCS8010QA CPU that can contain up to 4k RAM, 16k PROM/ROM,
48 Bits parallel I/O, and 2 serial |/O ports. Other boards include
intelligent disk controller with serial port, |EEE-488, DCS8020-4,
RAM, 1/O, 8086 and more.

SOFTWARE — The DCS/80 is CP/M** compatible and the
software available includes Fortran, Pascal, Process Control Basic,
“C" Programming Language, cross-assemblers and a PL/M*
compatible compiler.

* Multibus, PL/M Trademark of Intel

**CP/M Trademark of Digital Research

Distributed Computer Systems 223 Crescent Street
Waltham, Ma. 02154
617 899-6619

Circle 83 on Reader Inquiry Card
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New Phi-Deck Electronics
e Motion Control ... Minimum complexity, Maximum
performance.
e Digital ... Read/Write and Motion Control on one
board. Recording density to 1600 FRPI.
e Analog ... Two channel Record/Play and Motion
Control on one board.

Write or call for information on our specially priced
Design Kits and OEM Modules featuring
PHI-DECK electronics.

4605 N. Stiles P.O. Box 18209 (405) 521-9000
Oklahoma City, OK 73154 TWX: 910-831-3286

Incorporated

Circle 64 on Reader Inquiry Card

5VL80 SERIES

ABSOLUTE POSITION ENCODER WITH
HIGH RELIABILITY SINGLE LED DESIGN

® UP TO 2'°© RESOLUTION

® SINGLE 5VDC INPUT

® TTL OUTPUTS

e NON-AMBIGUOUS CODES

® SIZE 25

® MANY OPTIONAL FEATURES

BEI Electronics, Inc.

Digital o=y oo ) Industrial
Products Encoder
Division Divison
Little Rock, Arkansas ) ) Goleta, California

oo et e

1101 McAlmont Street Little Rock, AR 72203
(501) 372-7351 TWX 910-722-7384

Circle 65 on Reader Inquiry Card
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DUAL-CHANNEL WAVEFORM RECORDER uses a
master/slave approach. The master unit offers full-perfor-
mance dual-channel recording, providing an 8-bit word per
sample with a maximum 2048 words/channel memory
capacity at up to 5 MHz; the slave is a master-dependent
dual-channel recorder. The master can be used alone or
teamed with up to three slave units, providing up to eight

channels of synchronous recording. Designed for high-
speed, high-resolution transient event, signal capture, the
Model 2805 master unit costs $5250; the slave unit costs
$4200. Gould Inc., Biomation Div., 4600 Old Ironsides
Dr., Santa Clara, CA 95050. Circle 253

INTELLIGENT ANALOG PERIPHERAL mates with
Multibus backplane. Features include a fully-developed
8085A-based single-board computer complete with DMA,
data acquisition system and an architecture that allows
parallel processing relative to the 8085A and the Multibus
bus master. DMA capability lets users transfer data at up to
125Khz without CPU intervention. The IAP operates: as a
slave device on Multibus to perform high speed intelligent
data acquisition; as a low-end, Multibus controlled data ac-
quisition system capable of serial or parallel I/O; or a re-
mote data acquisition system utilizing the IAP modem con-
trol feature for long distance TTY data transmission. Other
features include 16K of dual-ported RAM, a complete vec-
tored interrupt system, two independently programmable
timers, serial I/O interface with current loop, RS232C
drivers and modem control, software programmable baud
rate generator and four PROM sockets that accept 2708-,
2716-, or 2732-type PROMs. Data Translation, Inc., 4
Strathmore Rd., Natick, MA 01760. Circle 245

INTERFACE PRODUCTS FOR DATA GENERAL com-
puters include. a programmed I/O line printer controller as
well as a data channel (DMA) controller with optional pro-
grammed interval time real-time clock for interfacing most
line printers; other peripheral device controllers including
paper tape reader, paper tape punch, card reader and in-
cremental plotter; multiple input/output board to interface
a teletype or RS232 device with options for a second serial
device controller, a real-time clock, and for modem control
of either or both devices; a 4- or 8-channel asynchronous
communication multiplexor, a general purpose interface



module to provide logic functions to the DG bus plus space
for up to 105 14- or 16-pin ICs of user designed logic; an
expansion chassis; a bus terminator module; board extender;
and 4- or 8-channel communication panels. MDB Systems,
Inc., 1995 N. Batavia St., Orange, CA 92665. Circle 244

TRAINING AID and 8- and 16-bit universal prototyping
instrument, the MicroSystem Designer-Series 1000 evaluates
MPU-based systems. Currently supporting the Z80A, 8088,
8086 and Z8000, the Designer will support, in the future,
the M68000, 8085, 8048 and M6809. Uses for the device
include trial circuit development, software debug and hard-
ware/software integration. Features include hardware
breakpoint, register, memory examinations, single-step
mode to allow program analysis and debug and a code exe-
cution timer function. By adding various personality modes
and an up/down link to a host computer, a design group
can add support for all popular microprocessorsto an other-

wise dedicated development system. Price: $1300to $1650,
depending on the personality modules selected. Millennium
Systems, Inc., 19020 Pruneridge Ave., Cupertino, CA
95014. Circle 252
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Designers’ Notebook

64K ROM Expands Program Beyond 4K

Few duplicate program memory bytes
in 64K ROM make interface with uC
simple and expand program memory
beyond the 4K limit. The hardware
and software described herein have
been tested and run successfully.

Industry standard 8048 family of
single chip micros are designed to
work with maximum 4K Bytes of pro-
gram memory. For most applications,
4K Bytes limit is sufficient. For some
applications — like large vocabulary
talking instruments, language trans-
lators, etc. — where program memory
plus the data Bytes (for voice storage
or look up table, etc.) exceeds 4K
Bytes, it is economical to combine
program memory and data Bytes on
one large ROM; e.g., MK36000 8Kx8
ROM and interface it with ROMIless
uC like the 8035.

At a cost of few duplicate program
memory bytes, the interface described
here lets you: (a) access data byte
from any location in the ROM,
(b) jump out and jump back beyond
the 4K byte limit and hence, increase
program memory byte beyond 4K,
(c) get rid of two 8 BIT latch chips
and a few gates which would be re-
quired otherwise to switch proper
address locations when program in-
struction is being fetched, (d) lower
battery consumption.

Interface shown in Fig 1 takes ad-
vantage of on chip latches for ad-
dresses of MK 36000 (Mostek) 8K x 8
ROM. Upper S address lines of ROM
are connected to port 2 of the micro.
Notice that bus is connected to both
lower 8 address lines of ROM and 8
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Fig 1.

output lines of the ROM. There is a
chance of BUS contention especially
at low temperatures and with ROM
with faster access time. This could be
minimized by either using slower ROM
and/or some delay in the ALE CE
line. Of all the address lines only A12
is required to be set to zero when pro-
gram instruction is to be fetched (as-

CYCLE CYCLE ]

STATE S1 S2 83 sS4 S5 S1
Fetch Inc. In Output

ANL P2, A Instruc- Prog. ol Tic e to =
tion Counter et Port 2
Fetch Inc | Fetch

ANL P2, # Data Instruc- Prog. - ch geadz Immed-
tion Counter b Org iate Data

ALE

[ e

suming program is mostly located in
the lower 4K bytes). After the power
reset address Al goes to high and pro-
gram instruction is fetched from loca-
tion 1000H instead of O000H. Sample
program in Fig 2 shows how the pro-
gram is directed to JUMP to location
000CH where the main program is
located.

CYCLE 2
S2 S3 sS4 S5
Inc. OQutput
- Prog. to -
Counter Port 2

s s . 3.

Fig 2 Instruction timing diagram.
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ASMdE F1:ART. SRC

ISIS-11 MCS-48/UPI-41 MACRC HSSEMBLER. Y2 @ PHEE S =1
SAMPLE PROGRAM FOR "FEM DUFLICATE PROGRAM MEMORY BYTES. .. ... .. "

D]
o

=

P
=Ln m

1 4
1628

oo 0%
=

R

IJSER SYMBOLS

SER

Lo Y ) R P PEN Y LT

-

3
3

ie Impdk:

DUPCOD 145F  EWINTA aliE

RSSEMELY COMPLETE.

NG ERRORS

F
4
—f
—
—
=
"

DUPCOD  EOU

SOURCE STATEMENT

£+ SAMPLE PROGRAM FOR “FEW DUPLICATE PROGRAM MEMORY BYTES Ee

ExInTA  EdU H11BH G EXT. INT ROUTINE

THINTE 2l F145H TIMER INT ROUTINE

EXINTL EOU 188CH  :DUPLICATE EXT. INT ROUTINE
THINTL ERU 1628H  DUPLICATE TIMER INT ROUTINE

OFG 1480H < UPPER 4k BYTES

TP JPdE. ARl BFFH  cJUMP TO 19@SH LOC T SKIP INT LOCATIONS
NG

JHP EZINTL AND BFFH EXT. INT ROUTINE LOCATED AT 1@@CH

HOF

HOF

JHF THIHTL AMD GFFH : TIMER INT ROUTINE LOCHTED AT 1@26H

SNL PZ, #9@H : FORCE ADREESS BIT 12 TO “@°

NOF ; TOOJdP TOLOMER 4K EYTES AT @@@CH

OFG AAEH

InF STRRTH

HiF

IMF ExINTA EXTERNAL INTERRUFT ROUTIME LOCATED AT 814EH
HiF

HF

JHF TMINTE |, TIMER INTERFLFT ROUTIME LOCHTED AT &145H
HidF

NOF

HOF

1. IH A.FL i STHRT MAIN PROGRAM AT THIS LOCATION

RG  4SEH
MOV RE.HBEN cORH OF GEFH TO FORCE BIT 4 OF FORT 2 T0 ‘@' LATER IN THE PROGRAMN

iy ARz iUPPER EIGHT BIT ADDRESS
QUTL F

Pt (ADDRESS THE ROM

1a8Ed :STHET RDDRESS FOR THE DUPLICATE CODES

MOV, JERL DUPLICATE THIS CODE AT $ + 188@H . GET THE DATH BYTE

#CH H:Re  DUPLICATE TH E AT § + 18@8H . SAVE THE DRTA BYTE AND CLEAR ACC
TL 2 f :DUPLICATE THIS CODE AT & + 1@@@H . RESET UPPER ADDRESS BITS TO <87
#EH . ke iRECOVER THE DATH BYTE

(if DUPCOL  : DUPLICATE CODE T2 FETCH DATA BYTE FROM ADDRESS HBOVE GFFFH
LB 31 +HEX CODE FOR  -HOVX
g ZEH +HEY CODE FOR - ACH Fis R

0B EG +HEY CODE FOR -OUTL P2.R° TO FORCE NEXT INST. TO BE FETCHED FROM 452H

EHD

EYINTL 1880  JMP4K 1AA3  STARTE @00 TMINTA @15 TMINTA 1429
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The first instruction to be executed
after reset is JMP 09H (at line 10)
which actually jumps to 1009H since
the Al2 is not changed yet. Instruc-
tion at 1009 is ANL P2. #00H. which

resets Al12 to zero. But this zero is
not latched inside ROM until after the
next single byte single cycle instruc-
tion is already fetched (in this case it is
NOP). Refer to the instruction timing

20
o +5V oy
1| 16 +5V L
0 24
20 =
1 20
OF ce P8 44, 2 j 12
20 el & 10 2 I
OE CE 2 | nw Bl =
= 18 6 3 =12 § |3
oF cE 1 8 2 21
20 3
—1 N
OE ce P2 APy o B 18
6 7 -
2716x4 2ol AL
A0 |12 S 2 22
a0 2 2 3 .
A8 23 I— +5V
+5V 1] |20[11
[ a7 I8 19 18 3
24 2 16 17
Vee A6 2 2
~
21 S
Vi as L3 15 c 14 3 |g
N o
4 s =
o 12 13 s |E
<
N
a B 9 8. 5 |
6
on 6 7 6
a1 B 5 4 3
1
2‘GND AQ = - 2 8
D7 ———==———=m- DO e
17 6nsN4N3]11]10] 9 =
J 9
10
11
13
14
15
16
17

Fig 3 Four 2716s to emulate MK36000.
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diagram. Therefore, after executing
NOP, the next instruction fetched is
from 000CH instead of 100CH. The
main program then is started at loca-
tion O00CH. In place of NOP instruc-
tion any other single byte single cycle
instruction can be used. If external in-
terupt and timer interupt are enabled
then those routines will have to be dup-
licated at 011BH and 100CH and tim-
er interrupt routine at 0145H and
1020H.

Jump from lower 4K to upper 4K
or vice versa can also be achieved by
using OUTL P2, A instruction as
illustrated in fetching data bytes from
anywhere in 8K bytes. R2 contains
upper 8 BIT address (only 5 BIT ad-
dress in this case) and RI1 contains
lower 8 BIT of the address of data
byte to be fetched. R6 contains 00.
First higher address is latched on to
P2. See line 36 of program sample. Al-
though this is dual cycle instruction,
it is executed in first cycle. In the
second cycle, address for next instruc-
tions is latched in ROM which could be
for upper 4K Byte of ROM if BIT 4 in
R2 was ‘1’. (Refer to instruction tim-
ing diagram). In that case it is neces-
sary to duplicate following three codes
at 145FH, 1460H & 1461H. Hence,
after fetching the data byte by execut-
ing MOV X A, @ R1 (on line 44) the
data Byte is saved and accumulator is
cleared (XCH A, R6 at line 45); ‘00’ is
then latched on P2 (OUTL P2, A at
line 46). After this instruction next
instruction is fetched from location
0462H (line 41) and program proceeds
as normal. When data Byte to be
fetched is from lower 4K Byte of
ROM; program follows from line 36
through line 41, which occurs in the
same instruction cycle as from upper
4K. Fig 3 shows adapter circuit to
emulate MK36000 using four 2716
EPROMs. The 24-pin plug on the cable
from the adaptor board goes to 24 pin
socket for MK36000 and runs program
from the adaptor board. The adaptor
circuit is self explanatory and is
handy to check production PCB
before mask ROM is ready.

Vijay B. Tandon, American District
Telegraph Co., One World Trade
Center, New York, NY 10048.

Rate this design: circle 10L, 10M
or 10H on Reader Inquiry Card




| need
a real-time,
multi-tasking
operating

system.

Try

If you are planning

to use an SBC-86/12 board

in your final system, you have the principal
components of adevelopment system already: a
CPU, plenty of memory for most applications,
and a serial port for a CRT. This simple addition
of an SBC-204 disk controller providesthe final ~ Let us tell youmore. Send the coupon, attend
ingredient for a powerful development system a free seminar, but first give us a call at:

in which you ean fully test your application

software and hardware interactively, without 2 131372 '8493
needing cumbersome in-circuit emulation.
OK, I'm interested!

Please rush full details on polyFORTH for

microprocessors
____minicomputers

polyFORTH is a complete stand-alone eperating
system and programming language. The
modular nature of FORTH promotes structured
programming and interactive debugging,
leading to reduced development time.
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I [ 1 Send dates and leeations for your polyFORTH
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Seminars.

A specially designed utility, the Target
Compiler™, allows easy generation of pro-
grams to be run from ROM in a target system.

Name i —

Title

The polyFORTH system is organized to operate
out of PROM (8K bytes) with the disk as a
peripheral.

Attach coupon to company letterhead, and return to:
FORTH INC., 2309 Pacific Coast Highway,
Hermosa Beach, CA 90254. Or call (213) 372-8493.

FORTH,Inc. #

Circle 66 on Reader Inquiry Card




COMPARE SMARTS.

SALLS ORBER FORW

Reverse video

Blinking/blank fields

Upper/lower
case char.

Protected fields

Underlining

Non-glare screen
12 x 10 char. res.

Blinking cursor
* 9 Baud rates
(75-9600 Baud)
a ® Self test

~ ® Auyiliary port

Circle 67 on Reader Inquiry Card

Feature-for-feature our smart CRT
terminals cost less than their dumb
ones. Much less. Compare smarts.
Then compare price. You'll pick
TeleVideo.

Four different models to choose
from. Each with features you'd ex-
pect to pay extra for. But with Tele-
Video, they're standard.

We put a lot of engineering savvy
into our CRTs. Their modular design
means high reliability. It also lets us
build in high volume. And sell to you
at low prices.

Find out how you can make your
next CRT buy a smart one. Contact
TeleVideo today for information.

Nationwide Field Service is available

from General Electric Co., Instrumen-
tation and Communication Equipment




