




















































































































































































































——New Products——

RASTERSCAN DISPLAY. This flicker-
free, high resolution rasterscan CRT display
is an extension to the I/O capability of the
Sigmagraphics II CAD system. Different
versions include graphic output in full color
(over 4000 defined colors available) or with
gray scale having over 250 levels of gray,
plus standard B&W output. They feature
image resolution greater than 1000 x 1000
pixels, screen sizes up to 25" and introduce
parallel processing to the system by provid-
ing for local generation of drawing details
via an on-board uP dedicated to display
management. DMA transfer rate is up to
IMB/sec and the vector drawing time is

typically 3 ms per pixel. Multiple high-
speed memories are provided for storing
display parameters. All models include an
alphanumeric keyboard with 64 user defin-
able special function keys and a non-

destructive overlay cursor. Sigma Design
West, Ltd, 7306 S. Alton Way, Englewood,
CO80112. Circle 155

Z80/8080/8085 CROSS ASSEMBLERS.
Combined with a Millennium MicroSystem
Emulator, the cross-assembler program
transforms  computers into  complete
development systems for these wP families.
It can also be used with FASTPROBE
guided probe software. The package
includes a MACRO assembler generating
relocatable object code, a linking loader,
and a formatter/downloader. A users
manual and FORTRAN source code on
floppy disk or magnetic tape are provided.
Minis supported by the Z80 Cross Assem-
bler include PDP-11/LSI-11 with either RT-
Il or RSX-11 OS, DG NOVA 1200 or
ECLIPSE with either RDOS or AOS. HP
1000 or 3000 and TI 99/10. ($1500).
Millennium Systems, Inc, 19050 Prune-
ridge Ave, Cupertino, CA 95014.

Circle 166

nC MODULE ENCLOSURE. This selt-
contained enclosure teatures a 75SW power
supply, fan, front panel, and a 4-slot card
cage which can accommodate any of TI's
TM990 Family of 16-bit microcomputer,
memory, [/O or peripheral interface
modules. The number and type of modules
can be any combination whose total power
consumption does not exceed the power
supply’s 75W maximum. The power supply
is a switching-type. and an ac-line filter is

L7 venns marmimstars | b

provided to minimize electromagnetic and
radio-frequency interference. This compact
enclosure measures 7"H x 17"W x 16.7"D.
The TM990/522 is $1,620. Texas Instru-
ments Inc, Box 225012, M/S 308, Dallas,
TX 75265. Circle 182

P-E COMPAT. PRODUCTS. This
“*Resource Referral Catalog™ lists hardware
and software products, which operate on
current Perkin-Elmer computer systems,
that are available from independent com-
panies. The products listed are sold or
licensed, and independently supported by
the companies which submitted them.
Perkin-Elmer Corp, 106 Apple St., Tinton
Falls, NJ 07757. Circle 204

BROCHURES ON KEYBOARDS AND
switches. A full-color eight-page brochure
describes “*Golden Touch™ capacitive key-
boards. Diagrams are included that explain
Digitran’s patented, hinged, moving-plate
capacitor technique. A second brochure lists
the company’s line of digital switches
(thumbwheel or lever) for commercial and
industrial uses. A third publication concen-

Digital Nideo Memory

The 274C contains a 512 x 512 x 8-bit
memory that may be used to ‘‘freeze”
black-and-white or color TV signals. A
digital 1/O port allows rapid transfer of
memory contents to a computer or other
location, as well as allowing use of the
274C for high quality reconstruction of
digitally encoded images.

Seeing by the light of a soldering iron, one of the special appli-

cations of the 274C.

colorado

POST OFFICE BOX 928 BOULDER, COLORADO 80306 USA
PHONE (303) 444-3972 TWX 910-940-3248 (COLO VIDEO BDR)

video

Options include multiple memory configu-
rations and
contact us for price and delivery infor-
mation.

image subtraction. Please
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trates on two-button bi-directional switches
that utilize fiber optics lighting. All or any of
these brochures are available free. Digitran
Co., 855 S. Arroyo Pkwy, Pasadena, CA
91105. Circle 230

TURNKEY SOLUTION to tech control
offers a low price that makes network con-
trol a practical reality. The turnkey solution
is a specially packaged version of Digilog’s
Network Supervisory System which is
equipped with automatic monitoring and
alarming, testing, and reconfiguration
features for 8 communication lines plus a
DLM III Data Line Monitor for diagnostic

testing of all components in the user net-
work. The turnkey NS System addresses
communications line supervision, EIA
interface surveillance, automatic visual and
audible alarm conditions, network recon-
tiguration through patching, communications
line testing, and protocol monitoring and
simulation. A Trap feature captures an 8 kB
slice of questionable transmission stream for
visual analysis. ($10,378). Digilog, Baby-
lon Rd, Horsham, PA 19044.  Circle 159

FAULT TOLERANT COMPUTER. The
PSIFT BC, (PSoftware Implemented Fault
Tolerance Basic Controller) provides cor-
rect, continuous operation, even in the event
of hardware failures. Without any user
intervention it automatically detects and
corrects errors due to any fault before
harmful action occurs. The BC series is the
tirst of a full line of fault-tolerant control
computers. They are designed specifically
tfor use as embedded controllers or small-
scale control systems. The user can select
the degree of reliability and can choose from
a variety of packaging, power and memory
options. August Systems, 2757 19th St. SE,
Salem, OR 97302. Circle 177

ELECTRONICS CATALOG. This 756-
pg catalog features the products of leading
electronic component manufacturers. The
catalog is custom produced and all items
listed are stocked. Descriptions, electrical
and physical specifications and illustrations
are provided for Semiconductors, Resistors,
Transformers, Connectors, Sockets, Wire,
Cable, Lamps. Lights and other related
electronics products. It features a detailed
product index and a separate index by manu-
facturer. Catalog No. 105 is free on request.
Newark Electronics, 500 N. Pulaski Rd,
Chicago. IL 60624. Circle 188

FIBEROPTICS, by John A. Kuecken. is a
thorough guide that makes even difficult
theories clear and easy-to-understand. This
sourcebook goes from simple. but compre-
hensive. explanations of why and how

tiberoptics were invented, through how they
work and their applications to almost any
electronic purpose. The various chapters
cover the nature of light, the history of
various light theories and discoveries, wave
theory, polarization and wave interference,
wave impedance, the methods for using
refraction and retlection to the best advan-
tage, lenses, actual hardware and the latest
equipment, practical fiberoptic applications
and a special low-cost transmitter and
receiver project to build and experiment
with. This handbook is a valuable combi-
nation of theory and practical know-how.
$14.95 hardbound; $9.95 paperback. Tab
Books, Blue Ridge Summit, PA 17214.
Inquire Direct

8048 EMULATION PACKAGE. Now
available is an emulation support
package for the ECL-3211 universal
development system for the 8048 chip
family. Called the ESP-8048, this hard-
ware/software package offers the user
complete facilities for assembly lan-
guage software development and real-
time in-circuit emulation of any chip
in the 8048 family — without using
any interrupts, stack space, or memory
space in the user’s target. Included are
the ASM-8048 macro-relocatable as-
sembler, the CD-8048 chip driver
module, the ECL.LINK general pur-
pose linker, the OBJ.FORM object
code format converter and the
EP-8048 Pod, with cables. Software is
supplied on an RX01 diskette. When
supplied as part of an ECL-3211 devel-
opment system, the ESP-8048 is in-
cluded in the system price. Purchased
separately as an add-on to an existing
ECL-3211, the ESP-8048 package is
$1500 (delivery 30 days, ARO). Emu-
logic Inc, 362 University Ave, West-
wood, MA 02090. Circle 207.

HARD-COPY RECORDER produces
crisp hard copies of B&W or 16 continuous-
tone images directly from the video output
of Lexidata graphics and imaging display

processors. It may be run in parallel with the
monitor. No special hardware or software
interfacing is needed. A built-in test pattern
generator and a 4 channel multiplexor which
allows the Model 4000 to be used with 4
separate display processors are both avail-
able. Table top or rack mount. $5445 for
monochrome version: $8156 for grey-scale
version, 90 days ARO. Lexidata Corp, 755
Middlesex Tpke, Billerica, MA 01865.

Circle 176

All you need

to know
about

Line Printer
Controllers

Datasystems.

Thousands of DEC,
Data General

and IBM Series I

users rely on
Datasystems

for trouble-free

line printer interfacing.

Self-Test,

Software Transparency
and Compatibility,
Switch Selection,
Technical Documentation
and the highest

quality components

are all

standard features.

Overnight shipping
is also available
upon request.

To find out more,
Call collect

714 /566-5500

*¢ 9 DATASYSTEMS

subsidiary

We make the difference.

8716 Production Avenue
San Diego, CA 92121
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Firmware Level Interrupts for the 2900

Dr. Donnamaie E. White

Advanced Micro Devices, Inc.
Sunnyvale, CA

Interrupt handling at the firmware or
software level is desirable when the
interrupts are recognized under pro-
grammer control. These ‘‘software-
interrupts’’ are used in emulations and
basic CPU structures, while real-time
or “‘hard interrrupts’’ are necessary in
controller environments. Firmware
level interrupts for a 2900 Family-based
Computer Control Unit (CCU) or con-
troller can be implemented with a 2914
Priority Interrupt Circuit (one can
handle up to 8 levels of prioritized in-
terrupts), a 2910 Microprogram Se-
quencer, registers, PROMs for imple-
menting a memory map, a vector map
and microprogram control memory.

The instruction register contains the
current machine instruction, or macro-
instruction. The memory-mapping
PROM accepts the instruction register
(IR) opcode portion on its address lines
and produces an output microprogram
address, which is the start address for
the microroutine that implements the
hardware steps to support the opcode.

The vector-mapping PROM accepts
the 2914 priority-encoded vector out-
put on its address input and generates a
microprogram address on its output
lines, which is the start address for the
interrupt routine that will service the
interrupt.

The 2914 accepts up to 8 interrupt
requests encoded by an internal priority
interrupt encoder. The interrupts can be
individually masked, in which case
they do not reach the encoder, and in-
terrupts may also be nested under pro-
grammer control. A status fence pre-
vents interrupts (of a priority less than
that level currently in service) from
causing an interrupt request. Both the
status fence register and the mask reg-
ister may be stored in the main memory
of the system or may be loaded from the
main memory of the system.

Fig 1 shows output enables for the
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Figure 1: Firmware level interrupts for the 2900 series.
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Figure 2: The microword conceptual layout

three microprogram address sources:
(1) the branch address/counter field in
the microword of the microinstruction
register (pipeline register for the con-
trol memory); (2) the vector map output
and (3) the mapping PROM output are
all driven from fields in the microword.

This averages 20 ns faster than sourcing
these signals from the 2910.

The microword for the structure
shown in Fig 1 is given in Fig 2. The
microword format is shown in a struc-
tured layout, conceptually clear to a
human reading the microprogram.



From left to right the microword fields
shown are: (1) 2910 Instruction Field
— the 4 bits required for the basic six-
teen instructions (there are more instruc-
tions). (2) Conditional MUX — the
multiplexer used to select which test
input will be examined; a 1-of-8 M

is chosen here. Tests possible besided

the *ANY INTERRUPT TEST are
PASS, ALU status (from a status regis-
ter), etc. (3) Branch Address or 2910
Counter — the field used to specify an
address or a value. (4) 2914 Instruction
Field — the basic four instruction lines
plus the Igyline. (5) 2914 INT DIS —
the interrupt disable; used to protect
against interrupts during start-up in
sensitive code areas, etc. (6) OEp, —
output enable for the branch address
field. (7) OEyap — output enable for
the memory mapping PROM. (8)
OEygct — output enable for the vector
mapping PROM.

For handling interrupts, several op-
tions are available in the hardware
shown in Fig 1 and the microword in
Fig 2. Using a typical CPU micropro-
gram structure as shown in Fig 3, the
flow is characterized by the common
microinstruction steps necessary for
each execution; i.e., load PC to MAR;
fetch next macroinstruction to Instruc-
tion Register and decode the opcode.

The PC is incremented as part of the
PC — MAR step in its own step, oreven
as part of the fetch instruction step.
Within this common code sequence,
usually at the completion of the
current microinstruction microroutine,
a test can be made for the existence of
an interrupt request.

Because the test is at a given loca-
tion, such as the end of a microroutine
or the beginnng of a common code sec-
tion, there is no need to use a sub-
routine. All routines return to a fixed
address.

The microinstruction sequence is
shown in A.

At the interrupt routine address
generated by the vector map, the inter-
rupt is first cleared from the 2914 and
acknowledged (if the interrupt is a level
signal rather than a pulse). The end of
the interrupt routine would have an
unconditional jump to the common
code section, labeled START in the
code shown in B.

Unconditional jumps can be gener-
ated via a PASS on the multiplexer
(CC/2910) is active LOW) or via the
CCENpin of the 2910. This method
uses the multiplexer solution. During
the start of the routine it may be desir-
able to load or to save either the Mask
Register, the Status Register or both.

Load MAR

] ™ 31 w ..: 3;.‘{_)._:_:_; ¢ Fetch instruction
el e LR, P
, o |
s; M ""‘"nr.m' Yt
. i 2z
Ny e
& ) p .
a 4*5.‘.‘,.” Decode (via memory map)

Start Address
from memory

/ map

Individual
Microroutines

est for interrupt
and PC PC +1

Figure 3: Sample CPU flow form.

At the end of the microroutine, it may
be desirable to restore these registers.
The status register must be lowered as it
is automatically set when the 2914
READ VECTOR instruction is
executed.

Second, if an individual micro-
routine is long, it may be desirable to
test for an interrupt during some

be a conditional jump to subroutine
where the subroutine start address is
provided via the vector map. See C.

The subroutine, which would be
similar in its initial and final steps to
any other interrupt routine would return
to the calling location via an uncondi-
tional return. See D.

Nested interrupts are permissable

quiescent point within the micro-
routine. This is possible using the
hardware and microword previously
given. The test in this instance would

with either approach, provided that the
interrupt routine itself tests for inter-
rupts. The stack limit on the 2910 is
five.

2910 COND BR#ADDR 2914 2914 E, OE OE

INST MUX COUNTER INST T\ TINTDIS Bt MAP | VECT
A

CIV ANY # READ EN EN DIS DIS EN

cJP VECTOR

2910 COND BR#ADDR 2914 2914 OE,, OF OF

INST MUX COUNTER INST T, TINTDFS FL val | VECT
B

CJP PASS START # DIS EN EN DIS DIS

2910 COND BR# ADDR 2914 2914 OE,, OE OE

INST MUX COUNTER INST T TNTDIS £r MAE VST
C

CiS ANY # READ EN EN DIS DIS EN

VECTOR

2910 COND BR# ADDR 2914 2914 OE,, OE OE

ST MUX  countem wer T Ntols. - MAP O VECT
D

CRTNPASS  # # DIS EN EN DIS DIS

Figure 4: Microintruction routines for handling interrupts
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Sequential Lock Circuit Provides Programmable Key Word Length

A flexible, sequential lock circuit with
programmable key word length from 1
to 15 digits can be built with only 5 ICs.
The right choice of the currently avail-
able MSI and LSI is essential to the
success of this design.

The 2-out-of-7 code keyboard and
encoder IC1 are normally used for the
phone dial system. Pulsed by a [6KHz
clock (IC5A, IC5B), it generates a
BCD data at the output each time a
numeric key is pressed, and also sup-
plies a delayed strobe pulse after a
contact debouncing period. IC2 com-
pares the key-in data with number
stored in memory IC3. If these two
numbers are equal, the strobe pulse’s
trailing edge will increment address
counter IC4 by one and address to the
next key code in memory. The counter
continues to count up for each matched
input until 15 is reached at its output,
and a carry signal is generated. Each
time it meets an unmatched condition,
the strobe pulse sets the counter back to
the initial state by loading the binary
number at the counter’s ABCD input.
So the key word length is equal to 15
minus the number at the counter’s input
(the figure shows 10).

To store a new code, place switch in
store mode, enter the new code from

%4011 %4011

ICSBd ) q )ICSA
-

270k T
2

Gray Hill BBA-A2
o equIv.

§

01010
@O
{lo o + 2 ~
QO®0 ic2 BT e
< 8 . g e
> 2 Aun DCBA
B g i

The strobe pulse generated by IC1 will increment the address counter if the key in code
matches the code stored in the memory; otherwise, set counter output to (ABCD),. Key

word length — 15 — (ABCD),.

the keyboard; the strobe pulse will
write the number into the memory and
increment the memory address at the
same time. Since the trailing edge of
the strobe pulse is used to clock the
counter, a sufficient write recovery
time is guaranteed by a relatively long
propagation delay time of the counter.
IC3 is a 256 x 4 bit RAM, and we

have used only a small part of this
RAM. The remaining portion of RAM
can be used for multiple users or mul-
tiple key code application. The mem-
ory IC, a 2101, can be replaced by a
5101 for low power battery operation or
by an equivalent PROM.

L. Y. Hung, Consulting Engr., 300
Tremont St., Boston, MA 02116.

Pulse Generator Uses 3 ICs

To generate a fixed pattern of pulses
(i.e., for self-calibrating or self-
testing), a simple way to do this with
minimum hardware is shown. To gen-
erate a pulse-pattern, only three com-
ponents are needed. Upon receipt of the
Start Calibration command, FFI will
be reset, removing the clear condition
from FF2 and CNT (FF2 and CNT form
a 5-bit counter). The next pulses will
advance the counter.

As for the contents of the PROM,
any time a | is in the PROM, the pulse
is HIGH and, reciprocally, a 0 gives a
LOW. So. by writing the Is and Os into

Replacing the PROM with a RAM enables
generating more patterns via P control.
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the PROM, it is possible to control the
frequency and duty cycle of the result-
ing square wave.

Various patterns can be easily im-
plemented. Whenever it is desired to
stop the sequence, a 1 should be pro-
grammed into the second bit of the
PROM. This bit will reset the counter
(FF2 and CNT) and a new sequence
will start only upon the receiving of a
new start command.

It is obvious that simultaneous pat-
terns are available from the same
PROM, allowing a simultaneous check
of different parts of the system. The
PROM can be replaced by a RAM, thus
allowing generation of many more pat-
terns under the control of a uP.

Sorin Zarnescu, Teledyne Systems
Co.. 19601 Nordhoff St., Northridge,
CA.

Reducing uP
System Lockup

Random noise spikes, (or ‘*hits™’) on
P system data, address, or control lines
can have several adverse effects. One
particularly troublesome effect occurs
when hits cause erroneous op code
fetches or changes in program count-
ers, stack pointers, or memory bits.
Such changes can cause discontinuities
in program execution and the program
will appear to make random jumps.
Good software design improves chances
that a system will survive such a jump.
However, if the jump causes the pro-
gram to execute an invalid instruction
or data rather than a valid instruction,
system lock-up may occur. For this
case, recovery may only be possible
through use of a hardware dead-man
reset timer.

In some cases, the program may
jump into unused RAM or ROM loca-
tions. Graceful recovery is somewhat
easier for this situation. Unused
memory need only be filled with no-op
instructions, the last available memory
locations containing instructions call-
ing for a jump to an appropriate section
of the program. But, for small systems,
it is more likely that such a bit will
cause a jump completely out of existing
memory. In this case, the microproces-
sor will see only the high impedance of
the tristated data bus during the fetch
cycle, and lock-up will almost surely
follow. Recovery from this type of hit
can be implemented quite simply. The
data bus need only be **programmed’

to a no-op instruction via appropriate
pull-up and pull-down resistors.

For the RCA 1802, op code for a
no-op is C4. The appropriate bus pro-
gramming network is shown. When
this scheme is implemented and a hit is
simulated by a long jump out of system
memory, the uP repeatedly increments
its program counter and executes no-op
instructions until entire remaining
memory space has been sequenced
through and the first instruction in the
program is once again encountered. At
this point, further recovery functions

can be implemented in software.
Mark Polczynski, Eaton CC/SD,
Watertown, WI.

Got a circuit design problem
and solution? How about
sharing it with your fellow
engineers? (Contact Editor,
Digital Design.)

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-

@Mc

Aboct TR Motors

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
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COMPUTER
GRAPHICS
CONSULTANTS

We wish to retain marketing con-
sultants to prepare market research
reports analyzing and forecasting
the following segments of the com-
puter graphics market:

e Computer
Business

e CAS/CAM

e Stand Alones

e Computer Graphic Software

e Computer Graphics in the
Graphic Arts

All replies will be kept strictly
confidential. Fees will be paid
commensurate with qualifications.

graphics  in

We are an internationally known
firm and can provide continuous
assignments.

COMTAL/3M
COMTAL/3M is in a growth expansion
mode and is looking for qualified indivi-
duals with experience in automated
printed circuit board CAD software sys-
tems. COMTAL/3M is establishing such a
facility the first quarter of 1981, and is
looking for experienced operators and
users in the usage of interactive software
packages for printed circuit board lay-out
procedures. Interested applicants please
send resume in confidence to:

Patti L Svetich
COMTAL/3M
505 W. Woodbury Rd. Altadena, CA 91001

Circle 49

The MB 85 microcom-
puter system offers the
Multibus user a unique
system's capability. In-
tegrated into the system
are: 12" CRT, full ASCII
keyboard, 5MHz 8085
CPU, 64K RAM, and
dual 8" floppy disk
drives providing up to 2
million bytes of mass storage. Expansion capability is
provided by the 9 slot Multivus card cage featuring 200
watts of usable power. Available options include IBM
compatible mag tape, hard disk drives, analog and digi-
tal I/0, printers, PROM programmers, and mini-floppies.

The system comes complete with the CP/M operating
system (Version 2.2) and a choice of high-level lan-
guages as well as a number of proven application pack-

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

e 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
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ATTENTION BARGAIN HUNTERS!

$ Buy, sell or trade all types of computer equip-
ment and software (pre-owned and new)
among 20,000 readers nationwide in the BIG

BOX 27 ages are available to assist in your development efforts. (11x14") pages of COMPUTER SHOPRER
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