












































































































































































DISTRIBUTED SYSTEMS. These fast 
processors for large-volume multifunction 
distributed data processing environments 
have window-into-memory architecture 
which allows each terminal to communicate 

directly with the memory . Both the IV/80 
and IV /95 can provide a communications 
interface for one or more communications 
lines operating at speeds up to 9600 bps. 
Bisync , async and SDLC communications 
protocols are also supported . The systems 
are available with a full range of peripherals. 
The IV /80 and IV /95 support, respectively, 
up to 480kB and 672kB of high-speed main 
memory, with 96kB of video memory. Disc 
storage capacity ranges from 5MB to 
270MB. Each system supports up to 32 of 
Four-Phase's new human-engineered ter­
minals. and is compatible with all existing 
Four-Phase software. The two new systems 
may be used with the batch processor, Sys­
tems 311and312, which provide IBM soft­
ware- and media-compatibility and dis­
tributed batch processing capabilities. Four­
Phase Systems, Inc, I 0700 N. DeAnza 

f Blvd, Cupertino, CA 95014. Circle 190 

GRAPHICS DISPLAY TERMINAL 
offers powerful intelligent graphics and 
extended alphanumeric capabilities . A 
Graphics Command Interpreter (GCI) 
executes English-like graphics commands 
for: relative and absolute positioning, plot­
ting lines in polar and cartesian coordinates, 
plotting arcs and straight lines, defining line 
style patterns, drawing solid rectangles and 
circles. and filling any closed shape . Self­
test is performed on power up . Two modes 
of graphic operation are selectable , the 
abbreviated command mode and the 

mnemonic command mode. Within the GCI 
is a library of the lines needed to draw the 
characters. The user can also define an addi­
tional set of characters and the terminal can 
automatically scale and rotate characters on 

command . New features include two user­
selectable smooth scroll rates; program­
accessible functions erase from the cursor to 
the end of the page, tum the alphanumeric 
cursor off, and ring either of two bell tones; 
and an Error Trap mode. The 12" tilt-and­
swivel screen displays I 920 characters in 24 
lines and 80 columns. Graphics images are 
plotted on a 640 x 240 pixel matrix. The 
detached keyboard includes a typewriter­
style main keypad. 14-key numeric keypad , 
15 program function keys. and 5 local func­
tion selection keys. The DASHER G300, 
including keyboard, is $3900. GCI software 
license is $500. As an enhancement, 

TREND VIEW software for turnkey graphics 
display is avai lable. Running on the full line 
of ECLIPSE computers, TRENDVIEW 
allows AOS and AOS/VS users to present 
data as pie, bar and line charts. This can be 
done interactively through the use of stored 
files , or by direct control of an application 
program. A wide variety of symbols, line 
styles and fi ll patterns are selectable . Multi­
ple charts may be simultaneously presented 
on the screen of the DASHER G300. Auto­
matic curve fitting and linear regression 
trend line plotting can be used to enhance 
graphs. ($3000). Data General, Rte 9, 
Westboro , MA 0 1581. Circle 161 

Straight Talk 
About Unear Motors 

for Disc Drives 
That's what you get when 

you call Systems Magnetics. 
Coupling years of experience 
and know-how with 
creative imagination, 
SMC's engineering 
group integrates 
your specific needs 
with our capable 
production people to 
ensure functional, 
efficient and cost-

effective answers to your par­
ticular needs. 

Contact Tom McMahon, 
Vice President, Cor­
porate Marketing, for 
your specific needs 
in linear motor ac­
tuators and linear 
velocity transducers. 
He'll talk straight 
with you. 

Systems Magnetic Company 
2837 Coronado Street, Anaheim, CA 92806, (714) 632-8400 

Specialists in 5-1/4" and 8" Fixed Disc Drive Motors 

Circle 44 on Reader Inquiry Card 
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NCC Issue Ll1' ====== New Products========== 

PRINTER TERMINAL. Designed for on-line system applications 
requiring hard copy output or to be used as a remote or standalone 
printer terminal, the Miniterm Model 1201 now offers as standard a 
2K buffer, polling , self-test, a serial interface, and selectable 50-60 
Hz international power supply. New options include high resolution 
plotting, answerback, an optional 4K buffer, 20mA current loop , 
and 9600 baud communications. Like the earlier Model 1201 , the 
upgraded unit also offers as standard 80/132 column switch-select­
able printing , print speeds up to 50 cps, adjustable print darkness. a 

96 character upper and lower case ASCII code with underscore. 
remote terminal reset, and user controls for paperfeed , on-line/ 
off-line. reset and self-test. The standard Model 1201 is $1,385 
($1.094/ 100). Computer Devices, Inc., 25 North Ave, Burlington , 
MA 01803 . Circle 133 

IMAGE FRAME BUFFER. This family of modular , high resolu­
tion systems feature a 1024 x 1024 resolution and image memory 
capacities up to 24 bits . Complete line drawing vector graphics and 
alphanumerics are provided. Standard features include image pan 
and zoom, intensity transformations and pseudo-color assignment. 
Options include graphics overlay memory planes. trackball and 
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joystick controls, multiple cursor generation, additional image func­
tion memories and a hard copy color printer. All models in the GMR 
260 Series are complete systems with a 16-bit parallel , TTL­
compatible, bi-directional interface. Plug-compatible , OMA paral­
lel interfaces are available. Grinnell Systems, 2159 Bering Dr. San 
Jose, CA 95131. Circle 228 

PDP-11 EXPANSION BOARD. The Terminal Line Expansion 
Board contains a Z80A µ.P, 8 full-duplex RS-232C channels. 32 kB 
RAM and space for 32 kB user PROM. The TIO Board. in conjunc­
tion with the UMC Processor Board , can provide data manipulation 

or serial line protocol processing. Its 8 channels can serve terminals, 
modem connections or other serial devices. Extra TIO Boards can be 
added as needed. Associated Computer Consultants, 228 E. Cota 

• 

St., Santa Barbara, CA 93101. Circle226 • 

FLOPPY DISC SUBSYSTEMS. These double-sided, dual dens­
ity floppy disc subsystems store up to I MB of data on a single floppy 
diskette. Both controllers can support 2 floppy disc drives for a max 
capacity of 2 MB. The PM-XS3 l , with two floppy disc drives. is 
used with the PDP-I I. The single, quad-wide microprogrammed 
controller is software transparent to DEC operating systems and it is 
pin-to-pin , signal, and power compatible with both Plessey and 
DEC Unibus SPC backplanes . The PM-XSV3 I consists of a single 
dual-wide controller board and a choice of one or two floppy disc 
drives, designed for use with the LSI-II. Plessey Perhipheral 
Systems, 1691 Browning Ave , Irvine , CA 92714. Circle222 

PUNCHED TAPE EMULATOR. This line of 5 1/4" flexible disk 
subsystems appear to the host as punched tape peripherals. They 
include µ.P based control electronics, one or two 5 1/4" flexible disk 
drives, power supply and parallel or optional serial interface in a 

compact chassis designed for rack mounting . Access to the system is 
provided by an 18-key front panel keypad while LED indicators 
show system status. Single-drive read only versions are available as 
well as R/W models with one or two drives. $1,795 for single drive 
R/W combination. Remex Div, Ex-Cell-O, Box C 19533 , Irvine. 
CA92713. Circle223 

HP 64000 EMULATION. Model 64005S Emulation Terminal 
System lets mainframe users augment existing µ.P product devel­
opment tools with the real-time, transparent emulation of the HP 
64000 Logic Development System. The HP 64100A Development 
Station can be used as an ASCII terminal or a stand-alone emulation 



t 

station. Logic analysis is available as an option. Hardware and 
software performance may he evaluated at any stage of develop­
ment. A basic Model 64005S consists of a development station with 
a tape ca11ridge drive and emulation hardware and software fo r the 

selected µ.P. Each contains a host processor with 64 kB of host 
memory. 1/0 control. and display control. The host and emul ation 
systems have separate buses and memories . Model 64005S Emu la­
tion Terminal System is $14.400 to $22.600. Hewlett-Packard Co, 
1507 Page Mill Rd. Palo Alto. CA 94304. Circle216 

CAD/CAM SOFlWARE PACKAGE. The DYNAG RAPHIC 
Series II vector refresh display terminal can now be supported by the 
AD-2000 CAD/CAM software package. The Series II features a 19" 
high-contrast CRT with 2048 x 2048 addressability and built-in 
16-bit µ.Cs. The AD-2000 includes computer-aided design, total 
tool path design and numerical control tape production. fully anno­
tated drawings and comprehensive management information. It 
features a dimensionally accurate data base accessible for all phases 

of design. drafting. management information and manufacturing . 
The AD-2000 software package is available from Manufacturing 
and Consulting Services. Inc . The lMLAC Series II tem1inal is 
available from IMLAC Corp. 150 A St.. Needham. MA 
02154. Circle 192 

EXATRON'S 
RS-232C STRINGY /FLOPPY 
MASS STORAGE SYSTEM. 

Mini-disk speed, capacity and 
reliability for only $349. 50. 

• Standard RS-232C communications link 
• Built-in operating system 
• Two file management structures: ASCII and binary 
• Three baud rates available: 300, 1200 and 9600 
• Busy/ready handshaking supported 

Call our HOTLINE . .. 
(800)-538-8559 
In California, 
Call (408)-737-7111 

Gexatron 
Exatron, Inc. 
181 Commercial Street 
Sunnyvale, California 94086 
(408)-737-7111 

Circle 45 on Reader Inquiry Card 
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Circle 21 on Reader Inquiry Card 

IMPORTANT ANNOUNCEMENT 

A red label on the cover of your 
magazine indicates that you must 
requalify at this time. Auditing 
regulations require that you requalify 
yearly in order to receive Digital 
Design at no charge. 
Even if you recently requalified, 
please do so again. We regret any 

inconvenience which this causes . Requalifying at this 
time is necessary in order to conform to the standards of 
our new qualification form . 
To avoid missing future issues, please return the com­
pleted qualification form to us immediately. ALL sections 
must be filled in before we are able to process your form. 
Attention overseas subscriber: Due to rising international 
postage and printing costs, overseas subscribers have to 
share the cost of postage . The Surface Mail charge is 
$15. 00 per year, and the Air Mail charge is $35 . 00 per 
year. You must fill out the qualification form completely, 
and return it with your check to the Circulation 
Department. Please have check payable in U.S. funds , 
drawn on a U.S. bank. 

Before returning your qualification form , be sure that 
the red label from the front cover is attached to the address 
box on the form. 

Thank you. 
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NCC Issue (~ ====New Products========= 

RUGGEDIZED WINCHESTER brings on-line disk storage to 
remote locations . Available in IO- or 20-MB capacities . the unit 
comes with 8" Winchester drive , embedded controller and power 
supply - all shock-mounted - plus a CPU interface card . The 
9800R can travel over rough terrain to monitor data as it is received . 

Storage can be expanded with additional 9800R systems. The sys­
tem is specified to take 5Gs on all axes non-operating and 2Gs 
error-free, operating. An embedded Z80-based controller, plus 
minicomputer interface and cabling are provided . When power turns 
off, the 9800R retracts and locks its head carriage in a position away 
from the data area, thus providing additional security during system 
transport or power failure. The 9800R, with minicomputer interface 
and 10 MB storage is $9,000. Dataflux Corp, 1050 Stewart Dr, 
Sunnyvale, CA 94086. Circle 138 

MATRIX PRINTER/PLOTTER This unit provides program con­
trol up to l IO full 20 character lpm utilizing a graphic 140 x n dot 
matrix . The Sprinter 20 takes 28 seconds to produce full 280-line 
CRT display in hard copy . The user may select parallel 7-bit ASCII 

or serial RS 232 with selectable baud rates from l IO to 9600. Print 
mode is 20 5 x 7 dot matrix char/line>with 96 ASCll upper and lower 
case characters. Programmable ASCII controls, include automatic 
carriage return and line feed, right justification, form feed, graphic 
control, multi-line feed and strip printing capabilities. It uses stand­
ard Therrnographic paper in roll or fan-fold pack. Size is 7 1/2" W x 
5" D x 3" H. The Sprinter20 is $175 . Alphacom, Inc., 3031 Tisch 
Way, San Jose , CA 95128 . Circle 131 

• 



PRINTER, BLOCK-MODE ASCII. Model 767 tabletop printer. 
compatible with IBM's 3767, transmits and receives data from an 
IBM system using either SNA/SDLC or2740 line protocol. It can be 
used both on- and off-line for interactive or batch operations. Print­
ing bi-directionally, the 767 produces high-quality copies on multi­
part forms. Aimed at IBM Series l users. the block-mode opt ion on 
the 310 terminal emulates IBM 3 10 I Model 22 and Model 23 
terminals . The 278 Models 3. 4 and 5. are 3270-compatible terminal 
models with enlarged screen sizes. Telex Computer Products Inc., 
6422 East 4lst St. Tulsa, OK 74135. Circle 232 

DEC COMPAT. MEMORY BOARD, for the PDP-11 /23. pro­
vides 256 kB ( 128K words by 18 bits) on a single dual width board . 
This replaces the need of the standard 4 dual width board require­
ment. The module is addressable to 4MB (22 address lines). 
generates and checks parity for each byte of memory. and parity 
logic is totally DEC hardware and software compatible. It utilizes 

64K dynamic RAM with an access time of 240 ns and cycle time of 
400 ns . Power requirement is I .2A from a 5V supply with battery 
back-up operation available . The C l-1123 is $1925 for a 128K x 9 
option: $2550 for the 256K x 9 option . Chrislin Industries, Inc, 
31312 Via Colinas # 102. Westlake Vil lage, CA 91361. Circle 194 

BLUE LASERS. These HeCd blue light lasers include the Model 
4205. a low-power 5mW laser: Model 4210, a IOmW laser: and. 
Model 4240. a laser with 40mW of output power. All have a 
wavelength of 442nm and are cooled by natural convection . The 
4200 Series are virtually main tenance-free due to the addi tion of 

hard-mounted mirrors. improved optical space seals and new 
electronic control circuitry. All are warranted for one year. The 
4205 is $3000: the 4210 is $5000; the 4240 is $8000 . Liconix, 1390 
Borregas Ave. Sunnyvale. CA 94086 . Circle 209 

158MB WINCHESTER. The DlSKOS 15450, 158MB drive , uses 
> 14" disks and has built-in power supply . Track density is 960 tpi. 

($3 100) . The 70MB 811 drive also uses the 960 tpi density with the 
same dimensions and mounting provisions as a standard 8" floppy 
disc drive. ($2900) . The SMART-E lntertace incorporates disc 
controller functions. includes error correction , expanded OMA 
capability. streamlined software, and sector interleaving. Priam, 
3096 Orchard Dr. San Jose. CA 95134. Circle 233 

Getting a custom-made 
microcomputer control is 
easy, even if you know 
nothing about micro­
computers. All it takes is your 
basic idea, and a visit to DSI. 
We'll take care of initial 
control design. Prototype 
fabrication. Software. Final 
design and verification. 
Volume manufacturing. You 
get a custom-made 
microcomputer control 
thats exactly right for 
your application. 
If "off the shelf doesn't 
fit the bill, take a look 
at custom-made 
microcomputer controls 
from DSI. We make it easy 
Write for our new brochure. 

Microcomputer 
controls from OSI. 

Circle 58 on Reader Inquiry Card 

APRIL 1981 Digital Design 93 



Up/Down Display Counter 
Counts Over Pos/Neg Range 
Some applications keep track of the 
coordinates while moving an object 
stepwise in both directions. Sometimes 
it is desirable to display the coordinates 
as positive and negative numbers keep­
ing the origin at (0,0) location. In these 
cases, the display counters are the part 
of the system that moves a silicon wafer 
on the probe station under control of a 
computer. To load any value to the dis­
plays in parallel from the computer, 
and for the displays to update them-

selves after any moving was received: 
The counter should count up or down 

in response to the MOVE-UP (MU) or 
MOVE-DOWN (MD) pulses, depend­
ing on the number being currently dis­
played. If the current display is a posi­
tive number , MOVE-UP should incre­
ment the display while MOVE-DOWN 
should decrement it. If the number dis­
played is negative, MOVE-UP should 
decrement the display and MOVE­
DOWN should increment it. Zero dis-
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play is associated with the positive 
sign. 

If MOVE-DOWN, MD, pulse is ap­
plied starting from the positive number 
displayed, the counter should decre­
ment its count, change the sign to nega­
tive (after passing through zero), and 
continue incrementing while retaining 
the negative sign. 

When MOVE-UP, MU , pulse is ap­
plied starting from the state when nega­
tive number is displayed, counter should 

R1 

1/6 CD4002 
2 

10 

9 

s 

' 
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be decrementing the display, change 
the sign to positive when reaching zero, 
and continue incrementing while re­
taining the positive sign. 

Only half, the display counter is 
shown; the section which displays the 
other coordinate is identical. 

The indication of zero, Z, is derived 
from the units counter and ripple­
blanking output, Pin4, RBO, from A3, 
SN7447 (BCD-7 seg. decoder). The D­
type flip-flop A5 holds the sign bit, S, 
which is taken from the Q output. If the 
number displayed is negative, Q= l. 
Capacitors CI and C2 serve the purpose 
of assuring a smooth transition from 
+Oto -1. The rest of the logic circuitry 
decides to which counter input, incre­
ment (5) or decrement (4), to direct the 
moving pulse, depending on the num­
ber currently being displayed, S and Z 
status, and the move pulse applied, MU 
or MD. 

The circuit is not intended to operate 
at high rates, but its response is smooth 
until the rate of l 0 KHz, and it responds 
to the one-to-zero-going pulses greater 
than 2 µ.S. 

Vojin G. Oklobdzija 
Microelectronics Center, 

Xerox Corp. 
El Segundo, CA 

Debugging Via 
ROM Breakpoint 
It is often necessary to gain access to 
address and register contents of ROM 
resident firmware during debugging or 
maintenance . In RAM-resident-sys­
tems, this is easily handled by available 
debugging software or simple instruc­
tion substitution at a suspect address. 
However, when a firmware controlled 
system has a hanging loop of unknown 
address or some other malfunction 
which requires register or RAM exami­
nation, this logic analyzer approach 
proves useful. The primary require­
ments for this technique are a logic 
analyzer with capacity for decoding the 
address/data bus in use and a trigger 
word output which can be used to gener­
ate an interrupt. An interrupt handling 
routine (described below) must be resi­
dent in ROM. 

Functionally, interrupt handling rou­
tines save registers and flags on the 
stack (and can also read RAM locations, 
if desired). The routine works as soon 
as an interrupt trigger is generated by an 
address match in the logic analyzer (the 
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Figure 1: 80/10 connections 
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Figure 2: 80/04 connections 

logic analyzer trigger word can be the 
" breakpoint" address or "don't care" 
in the case of a hung loop). The occur­
rence of the trigger word starts the logic 
analyzer address/data acquisition pro­
cess . The interrupt generated by the 
trigger word causes a branch to the rou­
tine which puts register contents onto 
the bus and thus into the logic analyzer. 

This technique has been employed 
on Intel 80/ l 0 and 80/04 systems utiliz­
ing a Paratronics 532 logic analyzer. 

! 1 
true CH A Aclk=i 

PARATRONICS 
532 

true CH B Bclk=t 

trig out 

u 

The basic approach can be applied to 
virtually any CPU/logic analyzer com­
bination. Figure 1 and 2 depict inter­
connections used with 80/ 10 and 80/04 
systems. The logic analyzer approach 
(use of trigger words) is efficient in 
gaining access to address and register 
contents. 

Garry M. Fitton 
Object Recognition Systems 

Princeton, NJ 
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I c: 

Zendex designs and manufactures a complete 
line of MULTIBUS compatible boards and 
MDS compatible systems. 

• SBC CPU 8085A-2, 8088 
•RAM 128K Dynamic 
• FDC ISIS-II Compatible , RMX Compatible 
• PROM Programmer 2716, 2732,2732A 
• Disk Systems 
• Chassis ZX-660, ZX-655 
• SBX-Modules Analog, IEEE,Digital 
• MDS Systems CP/M, ISIS-II Compatible 

Zendex 6680 Sierra Lane , Dublin, CA 94566 
(415) 829-1284 

Circle SO on Reeder Inquiry Card 
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SCIENCE, 
TECHNOLOGY 

WRITING 

Articles, reports, 
publicity, speeches, 
A-V scripts, promotional . 
Clear. reader-oriented. 
Heavy medical 
instrumentation. 
industrial concentration; 
30 years· experience. 

Boston based 

ROBERT B. HANNA 
401 Albemarle Road 

Newton ville 
Massachusetts 

02160 

9-
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