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'_thes_e _applications. All that i

 better understandlng __oft

~ sor for any of a host of

'=_fenct|ons and relates to its

: 'system

”_Part 1 of a ser:es devoted to the use of
--mexpensrve mlcroprocessors |n custom appllcatlons

HE MtCROPROCESSOR (central processmg

W|th $10 mlcroprocessors available now, it's clear

_ever your |mag|nat|on Ieads you. And you
need not tie up a $1000 computer for ‘

_required is a reasonable knowl-
~edge of microprocessors,
which wﬂl also give you a

( computer hardware and
‘software, . ;
- To use a mlcroproces- |

appllcat|ons you need‘oniy :
become famlllar with: , :
e The way the processor .

_inputs and OutputS”
e The processor's program language
‘@ The tundamentais of the bmary number

The foregomg doesnt requnre much more effort

».Iprohlbltlvely costly and bulky

ts aWhole New Balgame!

be ‘a whole new ballgame for electronics enthusiasts.
‘To be certaln that readers of POPULAR ELECTHONICS wrll:
~ be able to keep up with what we plan to present o
,'-“you as tlme unfolds we’ re Iaunchlng this first-in-a-
' 'serles mlcroprocessor tralnlng course. for the new,';""
: .decade : -

unlt or CPU) a powerful and versatile mte--
, grated circuit, was born only in the last decade. =
V'We' have witnessed its startlrng price declme and-_‘
.4 reveled in the result—modestly priced computers

:that the de\nces can be used econommally for non-
computer purposes-—electromc games, telephone
dialers, photographic timers, robots, “‘smart” thermo-

_ .'What Is a Mlcroprocessor" In its s;mplest terms a
';?stats sophlstlcated security systems or wher- - e

"._deal with the microprocessor itself separately. .
:than learning about 100 words or so of a torelgn” _
Eanguage and some srmple grammar Masterlng this,
~ you can use inexpensive m:croprocessors where dis-

crete parts would be awkward at best and often - the: mrcroprooessor along with the memory address"

Clearly, usmg m|croprocessors in the 19805 W|Il

mlcroprocessor IC can be considered an ele-
‘ment that can read data from inputs, pers -
form computatlons and controi out-;-,
puts. What makes it specnel .
that it can be programmed. That
is, it can be made to pertorm
its k_varlous_ functions in any
‘desired sequence. This
flexibility is the key charac-
teristic that lets a mrcropr ;

_cessor and external circui
_ ry perform such a wrde varl—_ -

ety of electronic tasks.

A mucroprocessor—based
system is shown in Frg 1. Note
_ that there are four main ele-
 ments. These elements can be
_included in the mloroprocessor IC, but
. for the sake of S|mpllolty we will assume_.‘_’-
that they are all separate components. We w:iif- ";

- The mlcroprooessor is. conneoted to all of the»--""-'
other components via the data bus by which tnforma-‘
tion is passed back and forth. Control s:gnals from

srgnals determme whach elements commumcate with
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Start Computing For Just $129.95 With An
8085-Based Professional Computer Kit—

Exploreri85

100% compatible with all 8080A and
8085 software & development tools!

No matter what your future computing plans may
be, Level ““A"—at §129.95—is your starting point.

Starting af just $129.95 for a Level **A”’ operating system,
you can now build the exact computer you want. Explorer/85
can be your beginner's system, OEM controller, or IBM-

Jformatied 8" disk small business system...yet you're never
forced to spend a penny for a component or feature you don’t
want and you can expand in small, affordable steps!

Now, for just $129.95, you can own the first level of a fully
expandable computer with professional capabilities—a com-
puter which features the advanced Intel 8085 cpu, thereby
giving you immediate access fo all software and developmen!
tools that exist for both the 8085 and its 8080A predecessor
(they are 100% software compatible)—a computer which
features onboard S-100 bus expansion—plus instant conver-
sion to mass storage disk memory with either 5-1/4"* diskettes
or standard IBM-formatted 8 disks.

For just $129.95 (plus the cost of a power supply, keyboard/
terminal and RF modulator, if you don’t have them already),
Explorer/85 lets you begin compuring on a significant level. ..
applying the principles discussed in leading computer maga-
zines. . .developing “‘state of the art’’ computer solutions for
beth the industrial and leisure environment.

Level “A” Specifications

Explorer/85’s Level “A" system features the advanced Intel
8085 cpu, an 8355 ROM with 2k deluxe monitor/operating
system, and an 8155 ROM-1/0—all on a single motherboard
with room for RAM/ROM/PROM/EPROM and S-100 ex-
pansion, plus generous prototyping space.

(Level “*A’" makes a peri‘eel OEM controller for industrial
applications and is avallable in a special Hex Version which
5 can be programmed using

the Netronics Hex Keypad/
Display.)
PC Board: glass epoxy, plated
through holes with solder mask
e 1/0: provisions for 25-pin
3 (DB25) connector for terminal
Level “A” at 5129 95 is @ serial 1/0, which can also sup-
complete operating system, port a paper tape reader
perfect for beginners, hob- ...provision for 24-pin DIP
biests, or industrial con- socket for hex keyboard/dis-
troller use, play. . .cassette tape recorder in-
put. . .cassette tape recorder output...cassette tape control
output. . .speaker output... LED output indicator on SOD
(serial output) line. . . printer interface (less drivers). . .total of
four 8-bit plus one 6-bit 170 ports ¢ Crystal Frequency: 6.144
MHz e Conirol Switches: reset and user (RST 7.5)
interrupt. . .additional provisions for RST 5.5, 6.5 and TRAP
interrupts onboard ¢ Counter/Timer: programmable, 14-bit
binary ° System RAM: 256 bytes located at F8p9, ideal for
smaller systems and for use as an isolated stack area in
expanded systems. . . RAM expandable to 64k via S-100 bus or
4K on motherboard.

System Monitor (Terminal Version): 2k bytes of deluxe
system monitor ROM located at F@#0 leaving 830¢ free for user
RAM/ROM. Features include tape load with labeling .. .tape
dump with labeling. . .examine/change contents of memory
...insert data,..warm start,,.examine and change all
registers. . .single step with register display at each break point,
a debugging/training feature...go to execution address. ..
move blocks of memory from one location to another, . . fill
blocks of memory with a constant. . . display blocks of memory
.. -automatic baud rate selection. . . variable display line length
control (1-255 characters/line). . .channelized 1/0 monitor
routine with B-bit parallel output for high speed printer. ..
serial console in and console out channel so that monitor can
communicate with I/0 ports.

System Monitor (Hex Version): Tape load with labeling. . .
tape dump with labeling. . .examine/change contents of mem-
ory...insert data..,warm start. ..examine and change all

'-Natronics R&D L1:

333 Litchfield Road, New Mllford 06776
Please send the items checked below— plus $2 p&ii.

rcglste;s smg]e step with reg1sler dlsplay at each break puml
.20 to execution address, Level “A" in the Hex Version
makes a perfect controller for industrial applications and can
be programmed using the Netronics Hex Keypad/Display.
Hex Keypad/Display
Specifications
Calculator type keypad with 24
system defined and 16 user
defined keys. 6 digit calculator
type display which displays full
3 address plus data as well as
Hex Keypad/Display. register and status information.
Level “B” Specifications
Level**B’" provides the S-100 signals plus buffers/drivers to
support up to six S-100 bus boards and includes: address
decoding for onboard 4k RAM expansion select-able in
4k blocks. . .address decoding for onboard 8k EPROM expan-
sion selectable in 8k blocks. . .address and data bus drivers for
onboard expansion. . . wait state generator (jumper selectable),
to allow the use of slower memories. . .two separate 5 volt
regulators. L
T Level “C” Specifications
© Level “C" expands Explorer’s
-~ motherboard with a card cage,
allowing you to plug up to six
S-100 cards directly into the
. motherboard. Both cage and
E\:plorer/BS with L cards are neatly contained inside
“'C" card cage. Explorer's deluxe steel cabinet.
Level *‘C*" includes a sheet metal superstructure, a 5-card gold
plated S-100 extension PC board which plugs into the mother-
board. Just add required number of S-100 connectors
Level “D” Specifications
Level “D’ provides 4k or RAM, power supply regulation,
filtering decoupling components and sockets to expand your
Explorer/85 memory to 4k (plus the original 256 bytes located
in the 8155A). The static RAM can be located anywhere from
@200 to EFFF in 4k blocks.
Level “E” Specifications
Level “E*’ adds sockets for 8k of EPROM to use the popular
Intel 2716 or the T1 2516. It includes all sockets, power supply
regulator, heat sink, filtering and decoupling components.
Sockets may also be used for soon to be available RAM IC’s
(allowing for up to 12k of onboard RAM).

Order A Coordinated

Explorer/85 Applications Pak!

Experimenter's Pak (SAVE $12.50)—Buy Level “‘A’’ and Hex
Keypad/Display for $199.90 and get FREE Intel 8085 user’s
manual plus FREE postage & handling!

Student Pak (SAVE $24.45)—Buy Level “A,” ASCII Key-
board/Computer Terminal, and Power Supply for $319.85 and
get FREE RF Modulator plus FREE Intel BO8S user’s manual
plus FREE postage & handling!

Engineering Pak (SAVE $41.00)—Buy Levels “A,” “B,”
“C,” “D,” and “E’" with Power Supply, ASCII Keyboard/
Computer Terminal, and six S-100 Bus Connectors for $§514.75
and get- 10 FREE computer grade cassette tapes plus FREE
8085 user's manual plus FREE postage & handling!

Business Pak (SAVE $89.95)—Buy Explorer/85 Levels “‘A,”
“B,’” and ‘“C’" (with cabinet), Power Supply, ASCII Key-
board/Computer Terminal (with cabinet), 16k RAM, 12"
Video Monitor, North Star 5-1/4"" Disk Drive (includes North
Star BASIC) with power supply and cabinet, all for just
$1599.40 and get 10 FREE 5-1/4"" minidiskettes ($49.95 value)
plus FREE 80835 user’s manual plus FREE postage & handling!

Continental U.S.A. Credit Card Buyers Outside Connecticut

CALL TOLL FREE 800-243-7428

= 10 Order From Connecticut Or For Technical
Assistance, Etc. Call (203) 354-9375
sonalized disk operating system—just
plug it in and you’re up and running!},l
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O Explorer/85 Level ‘‘A' Kit (ASCII

Version), $129.95 plus $3 p&h.

O Explorer/85 Level “A’ Kit (Hex

Version), $129,95 plus $3 p&h.

0O 8k Microsoft BASIC on cassette

tape, $64.95 postpaid.

O 8k Microsoft BASIC in ROM Kit

(requires Levels “B,” “D,” and “E""),

$99.95 plus §2 p&h.

Ez Level “B"’ (8-100) Kit, $49.95 plus
p&

Kit, $39.95 plus $2 p&h.
O Level “D” (4k RAM) Kit, $69.95
plus $2 p&h.
O Level “E” (EPROM/ROM) Kit,
$5.95 plus 50¢ p&h.
O Deluxe Steel Cabinet for Explorer/
85, §49.95 plus $3 p&h.
O ASCII Keyboard/Computer Ter-
minal Kit (features a full 128 character
set, upper & lower case, full cursor con-
trol, 75 ohm video output convertible
to baudot output, selectable baud rate,
RS232-C or 20 ma, 1/0, 32 or 64 char-
acter by 16 line formats, and can be
used with either a CRT menitor ora TV
set (if you have an RF modulator),
$149.95 plus $2.50 p&h.
] Hex Keypad/[)nsplay Ku, $69.95
]

[m] Level “C** (8-100 6-card expander},

O Deluxe Steel Cabinet for ASCII
Keyboard/Terminal, $19.95 plus $2.50
p&h. f

0 Power Supply Kit (+8V @ 5 amps)
in deluxe steel cabinet, $39.95 plus $2
pé&h. g

[ Gold Plated S-100 Bus Connectors,
$4.85 each, postpaid.

0O RF Modulator Kit (allows you to

~uge your TV set as a monitor), $8.95

pgstpald

»E, 16k RAM Kit (S-100 Board expands

10 64Kk), $199.95 plus §2 p&h.

O 32k RAM Kit, $329.95 plus $2 p&h.

O 48K RAM Kit, $459.95 plus $2 p&h.

O 64k RAM Kit$589.95 plus $2 p&Hh.

O 16k RAM Expansion Kit (to expand

any of the above up to 64k), $139.95

plus $2 p&h each.

O Intel 8085 cpu User’s Manual, $7.50

postpaid.

(1 Special Computer Grade Casselte

Tapes, $1.90 each or 3 for $5, postpaid.

O 12 Video Monitor (10 MHz band-

width), $139.,95 plus $5 pé&h.

[J North Star Double Density Floppy

Disk Kit (One Drive) for Explorer/

85 (includes 3 drive S-100 controller,
DOS, and extended BASIC with per-

$699.95 plus §5 p&h.
OPower Supply Kit for North Slarl
Disk Drive, $39.95 plus $2 p&h.

O Deluxe Case for North Star Disk
Drive, $39.95 plus §2 p&h.

O Experimenter’s Pak (see ahove),l
$199.90 postpaid.

O Student Pak (see above), SSISLSSI
postpaid.

O Engineering Pak (see above),
$514.75 postpaid.

O Business Pak (see above), 51599.4u|
postpaid. 1
TotalEnclosed $) E LS E Ene. aiEa) B I
(Conn. res, add sales tax) By—

O Personal Check O M.O./Cashier'sl
Check OvVisa O Master Chargel
(Bank#_— ... )
Acct. #

Signature Exp. Date ____
Print
Name

Address

City

State Zip
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By Netronics

ASCII/BAUDOT
STAND ALONE

COmputer FOR ONLE .
Terminal *149%

The Netronics ASCII/BAUDOT Computer Terminal Kit isa
microprocessor-controlled, stand alone keyboard/terminal
requring no computer memory or software. It allows the use of
either a 64, or 32 character by 16 line professional display for-
mat with selectable baud rate, R8232-C or 20 ma. output, full
cursor control and 75 ohm composite video output.

The keyboard follows the standard typewriter configuration
and generates the entire 128 character ASCII upper/lower case
set with 96 printable characters. Features include onboard
regulators, selectable parity, shift lock key, alpha lock jumper,
a drive capability of one TTY load, and the ability to mate
directly with almost any computer, including the new Ex-
plorer/85 and ELF products by Netronics.

The Computer Terminal requires no /O mapping and
includes Ik of memory, character generator, 2 key rollover,
processor controlled cursor control, parallel ASCII/BAUDOT
to serial conversion and serial to video processing—fully
crystal controlled for superb accuracy. PC boards are the
highest ‘quality glass epoxy for the ultimate in reliability and
long life. .

VIDEO DISPLAY SPECIFICATIONS

The heart of the Netronics Computer Terminal is the micro-
processor-controlled Netronics Video Display Board (VID)
which allows the terminal to utilize either a parallel ASCII or
BAUDOT signal source. The VID converts the parallel data to
serial data which is then formatted to either R5232-C or 20 ma.
current loop output, which can be connected to the serial 1/0
on your computer or other interface, i.e., Modem.

When connected to a computer, the computer must echo the
character received. This data is received by the VID which
processes the information, converting to data to video suitable
to be displayed on a TV set (using an RF modulator) or on a
video monitor. The VID generates the cursor, horizontal and
vertical sync pulses and performs the housekeeping relative to
which character and where it is to be displayed on the screen.
Video Output: /.5 P/P into 75 ohm (EIA RS-170) » Baud Rate:
110 and 300 ASCII » Outputs: R5232-C or 20 ma. current loop
e ASCII Character Set: /28 printable characters—

aBTGeBuapviii¥oRo 230225 S| Y

g8k OO+, - /0123456789 ;(=)?
@ABCDEFGHI JKLMNOPQRSTUNIXYZ (N1
*abcdefghi jklanopqrstuwxyz{i}+§

BAUDOT Character Sett ABCDEFGHIJKLMNOPQ
RSTUVWXYZ-2:*338#().,9014!57;2/68*
Cursor Modes: Home, Backspace, Horizontal Tab, Line Feed,
Vertical Tab, Carriage Return. Two special cursor sequences
are provided for absolute and relative X-Y cursor addressing ®
Cursor Control: Erase, End of Line, Erase of Screen, Form
Feed, Delete ® Monitor Operation: 50 or 60Hz (jumper
selectable.

Continental U.S.A. Credit Card Buyers Outside Connecticut

CALL TOLL FREE 800-243-7428

To Order From Connecticut Or For Technical

™ Assistance, Etc. Gall (203) 354-9375 s 1
Netronics R&D Litd., Dept. PE-5
333 Litchfield Road, New Milford, CT 06776

Please send the items checked below—
O Netronics Stand Alone ASCII Keyboard/Computer
I Terminal Kit, $149.95 plus $3.00 postage & handling,
[0 Deluxe Steel Cabinet for Netronics Keyboard/Termi-
I nal In Blue/Black Finish, $19.95 plus $2.50 postage
and handling.
O Video Display Board Kit alone (less keyboard), $89.95
plus $3 postage & handling.
O 12" Video Moniter (10 MHz bandwidth) fully assem-
bled and tested, $139.95 plus $5 postage and handling.
O RF Modulator Kit (to use your TV set for a monitor),
$8.95 postpaid.
0O 5 amp Power Supply Kit In Deluxe Steel Cabinet
I (+8VDC @ 5 amps, plus 6-8 VAC), $39.95 plus $2

COMPLETE

postage & handling.
Total Enclosed (Conn. res. add sales tax) §.
By—
O Personal Check
0 Visa

Acct. #
Signature

Print
l Name

[ Cashiers Check/Money Order
[ Master Charge (Bank#__ )

Exp.Date

Address

l City.
State Zip
L T D Send Me More Information mes s
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