

















































































































































































































Say Ahh...

Our New grafixPLUS™ 80-column printer
opens wide for easy servicing.

Introducing the newest members of our it-in and print. Also standard are: a sophisticated
grafixPLUS™ family—the DP-9000 Series 80/132 communications interface for printer control and
column printers—built on the same tradition of full point-to-point communications, DEC PROTO-
quality printout, solid design and low cost of COL, and a 700 character FIFO buffer. An addi-
ownership established by our 132/220 column tional 2K buffer is optional.

DP-9500 Series. When you're ready for a printer (or several

thousand), look into the grafixPLUS DP-9000 Series
from Anadex—you'll find an open and shut case
for quality. Contact us today for details, discounts
and demonstrations.

A Case for Serviceability

Not that is comes up often, but want to get inside?
Simple. Just remove a few screws and the clam-
shell case swings open exposing all major compo-
nents. This easy access plus built-in self-test and

minimum component count yields an MTTR of one-
half hour. The 9-wire print head replacement’s even nnadex i
simpler ... two screws and it's out. Without ...the plus in printers

opening the case. And without a service call.

Circle 46 on Reader Inquiry Card

Performance Plus

The DP-9000 Series prints the full ASCII 96 charac-
ter set, including descenders and underlining, bi-
directionally, at up to 200 CPS. Number of columns
can go up to 80 or 132, depending on character
density—switch or data source selectable from 10
to 16.7 characters per inch. And all characters can
be printed double width. The print head produces
razor-sharp characters and high-density graphics
with dot resolutions of 72X75 dots/inch under
direct data source control.

Interface Flexibility

The three ASCII compatible interfaces (parallel,
RS-232-C and current loop) are standard, so con-
necting your computer is usually a matter of plug-

...close please. |
SALES OFFICES: San Jose, CA (408) 247-3933 A A i
Fullerton, CA (714) 871-0501 » Wakefield, MA (617) 245-9160 e Austin, TX (612) 327-5250 v
ANADEX, INC. » 9825 DeSoto Avenue e Chatsworth, California 91311, USA. * Telephone: (213) 998-8010 ¢ TWX 910-494 2761
ANADEX, LTD. » Dorna House, Guildford Road » West End, Wokung Surrey GU24 9PW, England e Tel: Chobham (O9905) 6333 » Telex: 858762 ANADEX G
e 46 on Reade quir ard




TWICE the I/O (and more)
on a single STD BUS card.

From simple input/output to automatic pulse genera-
tion or unattended event counting, this new pro-
grammable /0O / timer / counter board will save you
time, money and space in almost any application.
The VIO-8 board features:

e Eight programmable 1/O
ports

® Four 16-bit self reloading
timers

e Four 16-bit event counters

® Four programmable shift
registers

e Programmable interrupts

e Switch selectable ad-
dressing

e Easy-to-use output con-
nectors

* 65/6800 STD BUS compat-
ibility

e Single 5V supply operation

With its on-board timers, counters, and twice the 1/0
of other STD BUS programmable I/O boards, it's hard
to believe the $199 price. Try one in your next project.

FORETHOUGHT
PRODUCTS

87070 Dukhobar Rd., Eugene, Oregon 97402 (503) 485-8575

Circle 34 on Reader Inquiry Card

FIVE
MODELS
AVAILABLE

® 0-2,048 Characters of Buffer; 300-19,200
Switchable Baud Rates.

Input — Asynchronous Serial Data EIA Levels.

® Qutput — Parallel TTL Centronics Printer
Compatible.

Self-Test and Mounting — Standard.
Self-Powered — Optional.
® |EEE Model Available.

Prices start as low as $175/single unit/end user.

Call (602)269-3237 or write Dept. A for specifica-

tions on all models.

\U i H u_l . 9 T‘ b, 2700 West Paim Lane

Phoenix, Az. 85009 )

Circle 35 on Reader Inquiry Card
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New Products

TELEPRINTER TERMINAL. This daisywheel terminal fea-
tures a programmable keyboard, non-volatile memory and
bi-directional printing. Optional text enhancements include
proportional spacing, bold face printing, automatic center-
ing, justification and underscoring. Its non-volatile memory
stores margins, tab settings, forms control and program key
settings, pitch and plot modes. Print speed is 45 cps. A full
128 ASCII character set is standard. The AJ 833 operates at
selectable rates of 110, 150, 300 or 450 bps, and optionally
at 600 or 1200 bps. A 2 kB internal buffer is expandable by
32 kB. ($3995). Anderson Jacobson, Inc, 521 Charcot Ave,
San Jose, CA 95131. Circle 201

DEC MULTIPLEXER SUBSYSTEM provides DEC’s DH1 1
multiplexer with improved line handling capabilities. The
CS11/H communications multiplexer connects up to 64
async communications line devices to a single controller
board within the CPU backplane. Additional lines may be
connected by adding a communications controller card to

the CPU and line adapter cards to external distribution
panels. The multiplexer uses a single hex size circuit board
for the Communications Controller. This is connected by a
34-conductor ribbon cable to up to 4 CP11 Distribution
Panels, each with its own integral power supply and either
one ortwo 8-channel CA11 Line Adapters. The line adapters
provide data and modem interface circuitry plus UART-type
circuitry for serial-to-parallel and parallel-to-serial conver-
sions. The UART’s also have a baud rate generator. Line
adapters may be configured initially for either RS-232 or
current loop interface standards. All of the line-interfacing
variations are located outside the CPU eliminating restruc-
turing the CPU chassis or adding expansion boxes to accom-
modate additional lines. A basic configuration of one con-
troller and one distribution panel with adapters for 16 chan-
nels is $5800. To expand in increments of 8 lines, an addi-
tional panel and an 8-line adapter is $2500. To expand in
increments of 16 lines, and additional panel and two 8-line
adapters is $3900. OEM discounts available. Emulex Corp,
2001 East Deere Ave, Santa Ana, CA 92705. Circle 140

NETWORK PROCESSING SYSTEM. The DOMAIN (Dis-
tributed Operating Multi-Access Interactive Network) pro-
cessing is based on a high-performance local network of
dedicated computers in a distributed environment. It has
the advantages of both timesharing and dedicated minicom-
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puter technology. Features include: a VLSI CPU (with 32-
bit architecture) dedicated to each user on the network, a
high-resolution bit map display permitting each user to run
multiple programs simultaneously, and network-level modu-
larity providing a wide range of growth capability. The es-
sence of DOMAIN is a network of nodes. Each user can
access his own data or his neighbor’s with comparable speed
and functionality. The failure of one node will not affect
the performance of another. The display system supports
multiple windows into different processes. These windows
can be presented side-by-side or overlaid in whole or part.

While there are several basic nodes.on the network with
which to build complex applications, the Computational
Node is the backbone of the system. Additional nodes in-
clude the Peripheral Node for shared peripherals such as
line printers and magtapes. The Computational Node will
sell in the low $20,000 range. Apollo Computer Inc, 5
Executive Park Dr, N. Billerica, MA 01862. Circle 208

COMMUNICATIONS PROCESSOR provides 400,000 cps,
sync throughput coupled to a uP controlled CRT display.
Operational modes include: 270X/370X emulation, inde-
pendent front end processing, network control, and mes-
sage switching, all with plug-in compatibility for up to 14
IBM mainframe host computers. Handling up to 1232 lines,
in a mixture of speeds and protocols, the CC-85 offers up
to 512 kB memory, large capacity disk storage options,
automatic baud-rate detection, terminal emulation, dyna-
mic application selection and automatic polling. The uP-
controlled CRT display can function in supervisor, moni-
tor or engineering modes. Computer Communications
Inc, 2610 Columbia St, Torrance, CA 90503. Circle 177

MATRIX PRINTER. This 125 cps 9 X 9 dot matrix printer
is designed for Intel’s Intellec Microcomputer Development
Systems. It provides low cost, hard copy output without re-
quiring special hardware or software. The printer, with a
10" cable, plugs directly into all Intellec models. An auto-
matic on/off control allows the printer to be activated
directly from the Intellec console. The MDP-125 features
bi-directional operation, 96-character ASCII character set
with true upper and lower case characters, plusunderlining,
and produces an original plus S copies. $1235, (80-col);
$1345, (136-col). EMC Corp, 385 Elliot St, Newton, MA
02164. Circle 178

IGD - Interactive ‘‘Grafic’’ Digitizer. . .from $9865

11" x 17" Tablet Keyboard/Keypad 8-1/0 Ports

.001"" Resolution Dual Z80 Micro Processor GTCO’s FORTRAN, GRAFIC
16-Button Stylus or Cursor Dual Mini-floppy (320K) CAD software.

Graphics CRT (512x256) 96K RAM

(User Programmable)

At last, a complete Interactive Graphics Digitizer for your CAD
application at an unbelievable low cost. GTCO’s IGD unit pro-
vides all hardware and software required for small to medium
data base applications.

The IGD System is designed for entry, display, editing, storage,
analysis, manipulation, including zooming and windowing of
graphics data. It includes facilities for optional output devices
e.g. plotter, printer, modem, etc. It can be used in diverse appli-
cations — education, research, manufacturing, aerospace, elec-
tronics, mapping, architectural, medical and others. It can function
as a stand-alone CAD Graphics Unit or as a graphics preprocessor
for a large host graphic system.

GICO Corporation

1055 First Street, Rockville, MD 20850

Telephone (301) 279-9550, T 898471

CA: (408)996-8493 IL: (312)257-3282
FL:(305) 724-2872 London: (0895) 39812

Circle 36 on Reader Inquiry Card
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New Products

VAX-11/780 ADD-IN MEMORY. This plug-in memory
card for DEC’s VAX-11/780 comes in either 512 kB or
1,024 kB versions. The module is organized as 64K or 128K

words of 72 bits each, and may be used to expand basic
VAX-11/780 memories up to 4 MB. The MU-5780 oper-
ates at speeds determined by the VAX-11/780 memory
controller with which it is both hardware- and software-
compatible. Typical READ cycle and access times are 530
and 250 ns. In 3- to S-unit qty, the 512 kB MU-5780 is
$4.350; the 1,024 kB version is $8,400. Intel Corp, 1302
N. Mathilda Ave, Sunnyvale, CA 94086. Circle 132

High Current, High
Efficiency, High Quality
Single and Multiple

DC Outputs

FROM 200 TO 1100 WATTS

T

| e @ »
5V @ 35A
5V @ 200A SV@65A 1,y @ 10A
12V@4A g\ @A
5V @ 1A
12V @ 2A

Call or write for our free catalog describing these and
other standard models.

SWITCHING POWER, INC.

REGULATED DC POWER

4835 Veterans Highway, Holbrook, New York 11741
516 / 9817231

T R L A e - R N A A O e e~ e
Circle 37 on Reader Inquiry Card
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ENCORE 100 FLEXIBLE DISK. This Flexible Disc Unit is
an alternative to the Mag Tape Unit for the ENCORE 100
Datacom diagnostic system. ENCORE 100 permits both
passive monitoring of the data links and interactive simula-
tion of the system hardware and software components.
The double-sided, dual-density Flexible Disc Unit operates
at speeds 4 to 20 times faster than the tape drive with data
and RS-232 interface status recorded from a 56K bps half-
duplex line. The ENCORE 100 with flexible disc is
$21,000. The flexible disc alone is $3,875. Digitech Ind.,
Inc., 66 Grove St., Ridgefield, CT 06877. Circle 215

MULTIPLEXER-A/D CONVERTERS. Designed for high-
speed analog data multiplexing and A/D conversion bet-
ween analog data sensors and a uP, the converter series
consists of four monolithic CMOS devices. Each contains
a multiplexer, A/D converter, and uP compatible control
logic. All four versions are identical in function except that
the ADCO808 and ADCO80Y contain a 3-bit address de-
coder and 8-channel multiplexer, while the ADCO0816
and ADCO817 contain a 4-bit address decoder and a 16-
channel multiplexer. 100-Piece price: ADCO808N, §15.84;
ADCO809N, 4.32; ADCO816N, 17.28; ADCO817N, .58.
Texas Instruments Inc., Box 225012, M/S 308, Dallas, TX
75265 Circle 212

DEC COMP. AC POWER CONTROLLLER is interchange-
able with DECs Model 861 and sells for 40% less. It features
12 outlet receptacles, 4 direct outlets for auxiliary and
maintenance equipment and 8 *“‘switched” outlets that can
be controlled either locally or remotely. The unit also
features differential and common mode type EMI line filter.
It has 2 1/O connectors for remote enable and disable of
one or multiple units. Optional delayed output for AC
power sequencing of multiple units is available. The 115/
230 is $265/10. With delay output option included,
$285/10. Marway Products, Inc., 2421 S. Birch St., Santa
Ana, CA 92707 Circle 213

ADD-IN MEMORY BOARD offers lower power dissipation.
It has 128K X 22 capacity ona 15" X 15" X 44" card, and
is hardware and software compatible with DG ECLIPSE
computers. The power characteristics are: for +15 volts,
.1A max standby and .65A max active; for +5 volts, the
max standby and active are both 3.7A; for —5/—15 volts,
both max standby and active are 12/35 mA; and for +5
volts backup, the max standby and active is .65A. Three er-
ror correction options and on-board LEDs allow analysis at
RAM level while running the diagnostics. Error correction
options are Independent ECC either 21 or 22 bits; Depen-
dent ECC generated on-board; and 16-bit non-ECC with no
ECC bits on-board. The MK8024 carries a full year war-
ranty. $5,810 with OEM, educational and government dis-
counts available. Mostek Corp, 1215 W. Crosby Rd, Carrol-
Iton, TX 75006. Circle 195

PROGRAM SECURITY SYSTEMS are available for HP
9835A and 9845E/C desktop computers. OEMSEC enciph-
ers the stored version of a program and irreversibly alters its
structure. The program will run normally but cannot be
edited or modified an a way that accesses any of the exist-
ing program symboles. Any attempt to list the program
will produce meaningless garbage. ($2000). With NODUP,
software is protected against duplication. It protects pro-
grams stored on tape cartridge and continues to provide
protection if the programs are loaded onto either floppy
disc or hard disc for production use. A program will run
normally when loaded from the original tape cartridge or
can be loaded from disc as long as the original tape is in the
drive. ($2500). Structured Software Systems, Inc, Box
1072, Irick Rd, Mt. Holly, NJ 08060. Circle 129

<



@ .

-y

(continuted from page 42)

Transformation
Function

Translate

Triad

Unposting

Valuator Device

Vector
Vector Generator

Vertical Retrace

Whiteness

Window

Window Clipping

World Coordinate
System

World Coordinate
Transformation

Wraparound

Yon Plane

Z-Clipping

Function which modifies a Dis-
play by introducing Rotation,
Scaling or Translation.

To transform a Display Item on
the Display Surface by reposi-
tioning it to another Coordinate
location.

Three Electron Guns grouped in
a triangle for use with a Shadow
Mask, with each gun responsible
for either the red, green, or blue
color component.

Setting the Visibility Segment
Attribute to “‘off™.

A Graphic Input Device, such as
a Control Dial, that inputs scalar
values within a wuser defined
range.

A directed Line Segment.

Device which takes Coordinate
data and converts it to deflec-
tion signals for the Electron Gun.

Turning off and repositioning
the Electron Beam to the upper
left corner of the Display Sur-
face after the last Scan Line has
been drawn during Raster Scan.

A characteristic of color defining
its percentage ranking on a scale
from light to dark.

Specified area on the View Plane
containing the projections to be
displayed.

Bounding of a View Volume in
the X and Y directions by pass-
ing Projectors through the cor-
ners of the Window to define its
sides.

The device independent coordi-
nate system used to define Ob-
jects meant for display.

A transformation which trans-
forms the World Coordinate Sys-
tem of a Model to the default
World Coordinate System of a
Graphics Package which is in
effect immediately prior to a
Viewing Operation.

Positioning a Display Item so
that it overlaps the border of the
Device Space, resulting in a dis-
play on the opposite side of the
Display Surface.

Back clipping plane used in Z-
Clipping to define a finite View
Volume.

The bounding of a View Volume
in the Z direction by defining a
Hither Plane and a Yon Plane
parallel to the View Plane.

(continued from page 46)

the screen. The old image is simply replaced by the new
image in the space of a single refresh cycle (typically one-
thirtieth of a second). This releases Buffer 1 to receive a
new image. By toggling back and forth between these two
buffers, real-time dynamics can be achieved incorporating
true scaling, panning through the 4096 X 4096 data base,
and allowing a variety of other real-time modifications
of the display.

Selective erase

The 6250 erases a vector by deleting it from the display
list. Then on the next vector processing cycle (typically
one-twentieth or one-thirtieth of a second, depending on
the length of the display list), the display image is regener-
ated without the vector. But no ‘“holes” are left in its
place.

The 6250 allows local “decluttering” without requiring
retransmission of data. By appropriately organizing the data
to be displayed, portions of the data can be turned “on’ or
“off” (displayed or not displayed) depending on detail the
operator wishes to observe. Most of the detail can be turned
off when viewing the entire image, and then recalled as the
image is scaled. Only the detail appropriate to the scale
factor need be on the screen at a given time.

Increased productivity

These capabilities have real meaning in the production-
oriented CAD/CAM environment. Design applications re-
quire frequent modifications of a display. Most raster dis-
plays require blanking the screen and retransmitting the
entire display from the host computer, a process which can
take from several seconds to a minute or more. This
“repaint” process is costly production-time lost and a very
unfriendly interface to the engineer/designer. The 6250
minimizes such inefficiencies.

Intelligent peripheral control unit

Real-time vector processing in the WHIZZARD 6250 is
complemented by local handling of graphics peripherals,
again off-loading the host computer. The Intelligent
Peripheral Control Unit (IPCU) is a microprocessor-based
interface to the 6250 system for the keyboard and joystick,
and an optional data tablet. The microprocessor-based
IPCU provides an interface between the graphics and peri-
pheral buses, significantly reducing the host computer
loading required to service peripheral interrupts. The [PCU
also performs local tracking, updating status registers in
Vector Memory with position information, without inter-
rupting the host computer. Characters can be entered from
the keyboard into a user-defined scrolling text area of the
screen. The joystick or tablet can control a locating cursor
on the screen without host interaction.

Price/performance

Looking into the future and, as stated above, we expect
to see an increase in performance in low to moderately
priced graphics systems and terminals. Megatek’s WHIZ-
ZARD 6250 brings that future into today’s market. It
brings with it some of the highest performance raster tech-
nology available at a terminal price much lower than pre-
viously available. The production savings that CAD/CAM
allows will be expanded to a much broader customer base
than was ever possible. Potential users who might otherwise
postpone CAD/CAM implementation because of the cost
now have an alternative in Megatek’s WHIZZARD 6250.
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Designers’ Notebook

Designing a uP-Based Energy Control System

System designers can extend system
performance by using single-chip uCs
to take over functions normally
handled by the larger system. Although
the following set/back-set/forward
thermostat timer was designed as a
stand-alone unit, it is an example of
such subsystems that can extend sys-
tem performance.

This subsystem could replace an
existing mechanical one. I will describe
it briefly as a full spec would be too
long. It has four 7-segment displays,
eight annunciators, triac control of
heater and air conditioner, A/D for in-
door/outdoor  temperatures, nine
touch-control key-pads and two op-
tions (12- or 24-hr. operation/°C or
°F). Upon power-up, everything is
cleared except the clock, which reads
12:00 AM if in the 12-hr. mode, and
12:00 if in the 24-hr. mode. The mode
button cycles through the clock, in-
door/outdoor  temperature, time-
period one, two, and three. While in
clock mode, the clock can be set or
cleared. The indoor/outdoor tempera-
tures are just displayed. Time periods
ONE, TWO and THREE are the set-
table control periods. During each
period, the start-time, stop-time and
temperature are settable. The user can
also choose either a HI or LO tempera-
ture. The increment button increments
by 1 at a 2-Hz rate for one second and
10Hz for the next 5 sec., and 100Hz
from then on (if the button is held).

A good spec goes into great detail
about system requirements. Data entry
via the front panel must be defined on
error conditions and how their states
are reported (does the display flash or
blink or an annunciator come on?).
Is there battery back-up when power
goes out? If so, what information is
saved? Or, to conserve power, have the
display active when there is keyboard
activity: after a certain period, the
display would automatically turn off.
For additional features, the times/
temperatures could be set on a weekly
basis; on weekends, temperature pat-
terns more closely reflect living pat-
terns by having 7-day-of-the-week flags
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and set times and temperatures for
each day. You must take all these
things into consideration and define
them before designing. Although
reality is never so well-defined intitial
planning cuts spec changes and makes
your project go a lot smoother.

Next, finding the right processor
means the least-costly, most-reliable
system. It may be cheap, but if it re-
quires additional support chips or dis-
crete components, is it your system
solution? Perhaps not. Since 4-bit
single-chip uPs are now more powerful
and less costly, they often are best.

In our case, we knew we needed
much external hardware or an 8-bit
processor (especially for A/D). Even to
do a keyboard with options and an-
nunciators seems like a lot; however, if
the keyboard and display are multi-
plexed and A/D is done on-chip — as
with the S2200, for example, then the
system is rather simple.

S$2200 has 2048 bytes of ROM on-
chip for program storage, which can be
expanded to a total of 8192 on- and
off-chip, and 128 nibbles of RAM for
variable storage. It has an 8-bit ADC
and two-level, maskable priority-inter-
rupt stack with provision for a soft-
ware interrupt. There is a program-
mable 8-bit timer/event counter on-
chip and table look-up capability.
There are 13 outputs, 8 bidirectional
three-state lines, and 8 independently
software-defined I/O lines.

/O assignments, an important step,
were not made arbitrarily. Multiplex-
ing the keyboard/display is a must.
On one 40-pin chip, there are too few
pins. The same A (output) lines can be
used as the strobe for both the row of
keyboard and display. Display data is
output via D lines; keys are read via K
lines. Jumbered options are also read
via a K line. Heater and air conditioner
are controlled via A line to triacs. The
A/D for indoor/outdoor temperature
each come in on a K line. Those are
the system I/0.

Assignment of A lines for display/
keyboard were made with RAM as-
signments in mind. Your RAM map

will differ from ours. In the S2200,
the line is strobed by presetting BL
(lower 4 bits of RAM address) to cor-
respond to the desired A line. For the
display, if data is in the RAM location
pointed to by BL, then no separate
code is needed to get data to display.
Data to be displayed in digit one is in
RAM location O1.

LAI 1 ; Load Accumulator with 1
(digit one)

XAB ;Set BL =1

PSH ; Preset High A Line Selected
by BL

LAM 0 ; Data Out of RAM Location

01 to Accumulator
MVS ; Strobe Al

DISN ; Output the Data from the
Accumulator
PSL : Preset Low A Line Selected

by BL

If data were in location OA, and the A
line to digit one was still one, then the
code would be:

LAI 1 ; Load Accumulator with 1
(digit one)

XAB ;Set BL=1

PSH ; Preset High A Line Selected
by BL

LAI $A ; Load Accumulator with $A
(where the data is kept)
XAB ; Set BL=$A (to address the
RAM where the data is kept)
; Data Out of RAM Location
01 to Accumulator
MVS ; Strobe Al

LAM 0

DISN ; Output the Data from the
Accumulator
PSL ; Preset Low A Line Selected

by BL

To output all four of the digits the
codes might be:

LAI 0 ; Load Accumulator with 0
(digit zero)

XAB ;Set BL=0

PSH ; Preset High A Line Selected
by BL (set to strobe A line)

LAM 0 ; Data Out of RAM Location
00 to Accumulator

MVS ; Strobe AO

DISN ; Output the Data from the
Accumulator

PSL ; Preset Low A Line Selected
by BL (set to unstrobe A line)

*

LAI 1 ; Load Accumulator with 1

(digit 1)

ok



XAB ;Set BL=1

PSH ; Preset High A Line Selected
by BL

LAM 0 ;Data Out of RAM Location
01 to Accumulator

MVS ; Strobe A1 — Unstrobe A0

DISN ; Output the Data from the
Accumulator

PSL ; Preset Low A Line Selected
by BL

*

LAI 2 ; Load Accumulator with 2
(digit 2)

XAB ; Set BL=2

PSH ; Preset High A Line Selected
by BL (set to strobe A line)

LAM 0 ;Data Out of RAM Location
02 to Accumulator

MVS ; Strobe A2 — Unstrobe Al

DISN ; Output the Data from the
Accumulator

PSL ; Preset Low A Line Selected
by BL (set to unstrobe A line)

*

LAI 3 ; Load Accumulator with 3
(digit three)

XAB ;Set BL= 3

PSH ; Preset High A Line Selected
by BY (set to strobe A line)

LAM 0 ;Data Out of RAM Location
03 to Accumulator

MVS ; Strobe A3 — Unstrobe A2

DISN ; Output the Data from the
Accumulator

PSL ; Preset Low A Line Selected
by BL (set to strobe A line)

MVS ; Unstrobe A3

Now, to carry this one step further
and put the sequence in a loop opti-
mize the code.

(Loop)

LAI 3 ; Load Accumulator with 3
(digit 3)

XAB ;Set BL=3

PSH ; Preset High A Line Selected
by BL (set to strobe A line)

LAM 0 ; Data Out of RAM Location
01 to accumulator

MVS ; Strobe A — Unstrobe A

DISN ; Output the Data from the
Accumulator

PSL ; Preset Low A Line Selected
by BL (set to unstrobe A line)

JMS Delay

XC 0  ; This Pair of Instructions
Decrements the BL Without
Destroying

XCD ; Any Data in RAM — and
Loops until BL = 0 before
the Decrement

JMP Loop

So, for a couple of added instructions,
all data are output. We added the delay
routine so each digit is left on for a
length of time depending upon the re-
quired duty cycle.

Once the system definition is com-
plete, make a macro flowchart. It
shows program flow and logical re-
lationship between program parts.
Writing the program in modular form
reduces coding and debugging, and
permits developing routines useful in

subsequent programs. For example, a
time-of-day clock in this program
would also be useable in any timer ap-
plication (such as a microwave or con-
ventional oven controller). It’s impor-
tant to use an executive type control-
ling sequence to minimize code. The
program breaks down in convenient
blocks (keyboard scan, display scan,
etc).

The S2200 adapts well to modu-
lar programming; it contains a 5-level
stack (uncommon in 4-bit uCs). If
interrupts were used, the stack would
only be three levels deep. The stack is
useful where there is insufficient ROM
for redundant code (usually the case).

S2200 A/D begins by starting con-
version with instruction “SANG” and
waiting for 10 cycles; then, reading the

analog register into RAM and accumu-
lator with instruction “RANG.” In our
thermostat, A/D is used to measure in-
door/outdoor temperatures. To con-
vert to degrees Celcius or Fahrenheit,
table look-up could be used. There
could be two tables — one for Celcius;
one for Fahrenheit. Or, a conversion
routine could convert one to the other.

The four-bit uCs are easy to design
and use. Programming is slightly differ- .
ent because instruction sets are not
complex (as with 8- or 16-bit uPs.)
One is dealing with bits and nibbles
here, rather than with bytesand words.
However, it is just as important to fol-
low good programming practices.

Marilyn Hicks, AM/, 3800 Homestead
Rd, Santa Clara, CA 95051.

Telecommunications for Terminal Users

With the number of data communica-
tion devices available and their grow-
ing user base, an understanding of
these products and their functions can
save system designers some headaches.

Some Basic Definitions

Modem is a contraction of the terms
Modulator — Demodulator. The phone
system is designed to handle voice com-
munications in a frequency range of
300 Hz to 3300 Hz. Since we are at-
tempting to transmit data (or digital
signals) through that telephone sys-
tem, signals must be conditioned to
operate in the environment designed
for voice.

Why use the phone system for trans-
mission of data? Simple: it reaches
nearly every point in the world.

In data communications jargon,
simplex means broadcast — very much
like a TV station broadcast to a TV
receiver. The station sends out the sig-
nal blindly, expecting no response at
all; of course, your receiver must be
tuned to the proper channel.

Half duplex is similar to two Ham
radio operators who state “over” at
the end of each transmission so that
the receiving party (or terminal) “rec-
ognizes” they may begin transmission.
This sequence is called a communica-
tion Protocol.

With modems, signals called RTS
(Request to Send) and CTS (Clear to
Send) are generated from the terminal
and computer to determine which unit
can transmit. Half Duplex communica-
tion is strictly ONE WAY at any time.

Full Duplex means that both ends can
transmit and receive simultaneously.
Full Duplex also infers that the data
rate in each direction is identical.

Again, talking about half duplex —
if modem A wants to transmit to mo-
dem B, the terminal or computer asso-
ciated with modem A must raise a
signal in it’s interface called Request
to Send (RTS), which is similar to
“over” for the Ham operator, only it is
at the beginning rather than the end of
the transmission. The system protocol
and software determine what the in-
dividual characteristics are for any
specific installations.

From the Users standpoint, be cer-
tain that the terminal, computer, and
everything in between can support the
“Request to Send — Clear to Send”
handshake if you plan to or are using
“half duplex” modems. These would
be equivalent to the Bell 202, 201,
208 or 209 types.

Full Duplex, as we mentioned,
means simultaneous bi-directional
communications. In data communica-
tions, it means that the modem is es-
sentially invisible to the link between
the terminal and the computer. Full
Duplex ih data communications term-
inology means that the link between
the terminal and computer is totally
transparent — as if the terminal was
“hardwired” to the CPU. There is a
switch on most terminals labeled Half
Duplex (or Local Copy) vs Full
Duplex (possibly “Echo™).

In “terminal ‘terminology”, the
terms previously discussed under mo-
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dems have a fotally different meaning.

In a terminal, the half duplex (local
copy) mode means that the character
generated by a key stroke is sent to
the display (CRT or printer) and to
the modem (or computer) at the same
time.

Full duplex mode with a terminal
means that the character is sent to the
computer and is echoed back before
being displayed.

There is a reason for this important
distinction. Most minicomputers were
constructed to work with local term-
inals. If a terminal is directly connect-
ed to a computer, few errors in trans-
mission/reception can result; but as
soon as modems and the telephone
lines are used, errors can occur.

The most rudimentary form of
error detection is the operator seeing
if the character displayed is the same
as a keystroke. Full duplex — echoplex
operation provides this feedback.

Bear in mind that the terms “Half”
and “Full Duplex” have different
meanings for terminals vs modems.

Telephone Networks

Some understanding of the telephone
network is important to make the
proper selection of modems.

The phone line from your location
to the phone company’s central office
is called a subscriber loop. The sub-
scriber loops are made up of a pair of
wires (two-wire circuit). At the central
office, the pair is run through a “Hy-
brid” circuit that splits traffic into
transmit and receive pairs between
central offices.

Amplifiers and echo suppressors
exist in the circuit to allow traffic to
flow only in one direction on that wire
pair. Another circuit component is a
loading coil. Remember that the tele-
phone system was designed to pass
voice frequencies (300 Hz to 3300 Hz)
and any modems must live with this
frequency bandwidth constraint.

Sometimes when using the tele-
phone, a call must be re-dialed because
of noise, cross talk, or echos on the
line. When this happens, the odds are
good that the re-try will produce a bet-
ter line. With modems in the dial-up
environment, the same thing can
happen.

Whether to run your terminals via
dial-up or leased lines is purely an eco-

nomic decision and involves comparing
toll charges to monthly lease rates. A
leased line will average $4 /mile/month.

The 103 type modem is the most
common device to be found in use. All
time-shared computer services offer O-
30 character/second (0-300 bps) serv-
ice using 103 type modems. It is a full
duplex modem using two “sub-carri-
ers” within the telephone bandwidth.

Two areas of confusion exist with
103 type modems: (1) The 103 has
the ability to automatically switch
from the “originate” mode to the
“answer” mode upon detection of a
Ring signal. Whereas the 113 A is
“originate” only and the 113 B is an-
swer only! (2) The terms originate and
answer relate only to the frequencies
modems use tor transmit and receive —
not to who starts or receives the call.

Pricing varies depending on the
specific telephone company, but this
shows the average charge to expect.
An equivalent/Bell compatible modem
from an independent supplier can be
purchased for about $375. Quick cal=
culations show that buying vs renting
will pay off within 10 months.

Jim Jordan, Moxon Electronics,
Anaheim, CA
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