























































































































































































































these calls allows vectors to be speci-
fied with twelve-bit resolution in all
three dimensions. Once the display list
for a picture contains three-dimen-
sional vector information, the resultant
display can be scaled, rotated, trans-
lated and clipped. The new hardware
module joins a series of optional add-
ons Megatek offers in support of its
WHIZZARD terminals and systems.
Modular approach to the equipment
design allows end users and OEMers to
choose particular needs for specific ap-
plication. Megatek Corp., 3931 Sor-
rento Valley Blvd., San Diego, CA
92121. Circle 126

NEW FLEXIBLE DISKS A new 8"
flexible disk is capable of sustaining
operating and storage temperatures up
to 160° F. Problems of disk warp
caused by storing disks in automobiles
or exposing them to direct sunlight or
high temperature environments are all
eliminated. An improved personal
computer minidisk was also unveiled
at the NCC. This minidisk features a
newly designed jacket which provides
longer life and superior reliability.
Comes in several configurations, from
single- to double-sided and 35 to 77
tps. The third new product is the 577
Super Minidisk, designed specifically
for use with a Micropolis drive but
compatible with any drive currently
produced. Disk is 100% certified at
track densities of 48, 96 and 100 tpi.
Verbatim, 323 Soquel Way, Sunnyvale,
CA 94087. Circle 137

NEW PRINTERS AND LCD LINE.
At the NCC, Epson America, showed
its new 80-column, condensed 132-
column Dot Matrix Printers compat-
ible with the full range of small-busi-
ness /personal computer systems. The
company also will show its TX-80
Dot Matrix Printer. A new line of
Alphanumeric LCD Modules will be
shown as well. Complete with integral
CMOS LSI driver, these LCD modules
range from 16 characters to 160
characters in display capacity. Epson
America, Inc., 23844 Hawthorne Blvd.,
Torrance, CA. Circle 267

ENCRYPTION/DECRYPTION HARD-
WARE OPTION for the ACI-90 Pas-
cal Computer System (Microenginetm

Equipped.) Incorporating Western
Digital’s WD2001 Data Encryption De-
vice, the hardware enhancement

encrypts/decrypts data at a transfer
rate of 163KB/s using the algorithm
specified in the Federal Information
Data Encryption Standard (National
Bureau of Standards #46). The user
defined password is a 16 hex word.
The security hardware option is a fac-
tory installed option. Associated Com-
puter Industries, 17751H Sky Park
East, Irvine, CA 92714. Circle 151

NEW

Stote-of-the-Art
Microprocessor Keyboards

AMKEY’s new MPNK-100 Prom Programmable Microprocessor Capacitance
Keyboard features two 512 x 4 Proms for encoding. The MPNK-100 is reliable.
It has a lower chip count, the silent “no switch” switch, single +5 VDC supply,
and the N-Key rollover which eliminates the possibility of missing

a character during high speed typing. The MPNK-100 is versatile.

It will do word processing, data entry, prototyping, and the same

printed circuit board will accommodate both the PROM

and masked ROM versions. The MPNK-100 is cost

efficient. It has custom designability, lower power

requirements, and all components are off the shelf.

AMKEY, The Innovative Leader in Keyboards

Lkey

AMKEY, Inc.

7 Andover Street
setts 01810 U.S.A.
Tel. (617) 475-4268

Andover, Massachu

Call or write for more information.

Circle 52 on Reader Inquiry Card

Wifﬁn.ut Ca
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Imagine you could design a microprocessor Sys-
tem that would operate almost anywhere in the
world with a single switching power supply. Well
you can with Converter Concepts’ low-power
switchers!

WIDE INPUT VOLTAGES Only Converter Concepts
produces 15 to 100 watt switchers that operate on any
voltage from 90 to 250VAC or 10 to 40VDC — without
switches, jumpers, taps or other modification

BROWNOUT PROTECTION You get reliable operation
during power failure, too, on power as low as 50VAC
with minimum degradation of output voltage

LATEST SWITCHER CONCEPTS Our advanced
switchers use a single transistor, single trans-
former flyback design with soft turn-on charac-
teristics and short circuit protection. You get less
complexity, higher reliability and efficiency. and a
cost that's competitive with linears

a046 T R

Circle 53 on Reader Inquiry Card

MANY OPTIONS
Four input power ranges and single. dual or triple
output options are available in low-cost printed cir- §&
cuit board, open frame or RFl-resistant enclosed
packages

RIGOROUS QUALITY CONTROL We're building a &%
reputation for tough QC, so you're buying confi- &8
dence with every Converter Concepts” switcher. §
Call us today for engineering assistance. our latest §
engineering catalog, prices and your nearest CCl §&
representative

/775 CONVERTER |
%! CONCEPTS.. |

435 S. Main St. Pardeeville. W1 53954 Tel (608) 429-2144

o o | (o
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AIDr:

for PDP-11 Mlms

FEATURES of our MIP ‘‘SMART"” A/D

¢ 4K to 64K dual port buffer The MIP-3 family offers contin-
uous data acquisition with
* 2901A bit sliced micro automatic double buﬂenng Our
processor controlled unique dual-port memory free
* 1Board — pl s directly  up your UNIBUS* isolating A/D
into any PDP11* conversion functions.
* Low Cost *PDP and UNIBUS are trademarks ot
Digital Equipment Cotporation

FROM THE INDUSTRY LEADER IN HIGH SPEED A/Ds,

ARRAY AND DISPLAY PROCESSORS m

COMPUTER DESIGN & APPLICATIONS, INC.
377 Elliot Street / Newlon. MA 02164 (617) 964-4320

Toloxn 922521 COANEW

Circle 54 on Reader Inqunry Card

12 v. DC PRINTERS
Impact - Line - Dot Matrix

This family of RUGGED, LOW COST printers
is ideal for use in portable, mobile and severe
industrial applications. (200,000 char from a 5
amp/hr batt). Three copy. Controller board
accepts ASCII parallel or RS-232 inputs. Prints
alpha-numerics and limited graphics.
Solenoids have Patent Pending.

MODEL DESCRIPTION OEM PRICE

DMI-40 40 col Mechanism $166.00 EA.

DMI-40E 40 col Controller 150.00

DMI-40T 40 col R.O. Printer 445.00
(with 115 v input)

DMI-80 80 col Mechanism 216.00

Made in U.S.A. Order from manufacturer:
DATA MACHINES INTERNATIONAL, INC.
Terrace Hill, Ithaca, NY 14850
607-273-1515
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New Products

TRIPLE MODEM FOR REMOTE TERMINALS combines
a Bell type 212A, a Bell type 103, and a Vadic VA3400 in
a compact stand-alone package. The VA3450 series includes
six switched network originate/answer models, all of which
have been registered for direct connect under Part 68 of the
FCC Rules. In addition, there is an originate or answer ver-
sion for leased line applications. “The VA3450 series repre-
sents a major technical breakthrough,” says Racal-Vadic
“because now a single modem at the remote terminal satis-
fies every conventional originate/answer application for
switched network full duplex data transmission from zero
to 1200 bits per second.” The VA3450 series incorporates
Racal-Vadic’s Idle Test, Analog Loopback & Busy Out,
Digital Loopback, and Self-Test. In addition, the modems
have a unique switch controlled “Standard Option” mode
which forces the unit into a standard configuration to sim-
plify and speed up diagnostic testing. Prices for the modem
start at $825. Delivery is 60 days, ARO. Racal-Vadic 222
Caspian Drive, Sunnyvale, CA 94086. Circle 132

NEW BOOKS. These two new publications chronicle the
epochal history of computer development in the U.S. “Pro-
ject Whirlwind; The History of a Pioneer Computer” de-
scribes, in 3rd-person detail, the planning and construction
of MIT’s Whirlwind. Whirlwind introduced synchronous
parallel logic and was the first computer to use random-
access magnetic-core memory. Much of today’s computer
architecture are direct descendants from the Whirlwind.
Authors Kent C. Redmond and Thomas M. Smith both
have backgrounds as professors of the history of science.
300 pp. $18. Published by Digital Press, Digital Equipment
Corporation, 12-A Esquire Rd., Billerica, MA 10862.
Circle 155

The Whirlwind book belongs on the shelf of anyone with
an interest in computer development. On the same shelf,
and right beside it, belongs another recent book, “From
Dits to Bits.” This is a lst person account of Herman
Lukoff’s contributions to the ENIAC at University of
Pennsylvania. Where “Whirlwind” is a text-book discussion
of the high-level problems and decisions of original compu-
ter design, “Dits and Bits” is an inside-the-family view. Full
of anecdotes and the personal tragedies and triumphs that
took place during Eniac’s painful birth, the book gives an
insight into some of the momentous events marking the
beginning of the computer age. (Author Herman Lukoff
died in Sept. 1979, four months before this book was
printed. Dr. John Mauchly, central figure of the book and
co-inventor of the ENIAC, died early this year, one month
after the book printing.) 210 pp. $12.95 Pub. by Robotics
Press/ISBS Inc., PO Box 555, Forest Grove, OR 97116.
Circle 156

IMPROVED SOFTWARE EXPANDS UTILITY FUNC-
TIONS. Designed for shops that use the IBM Time Sharing
Option, TSO/Superset-Utilities enhances the performance
characteristics of all standard utilities. It also expands
functions for the benefit of the TSO user. The LISTJES
command allows TSO users to preview SYSOUT data sets
prior to printing. By selectively printing only items current-
ly needed TSO/SUPERSET — UTILITIES users are said to
realize savings in both critical turn-around time and large
volumes of wun-needed computer printout. Additional
enhancements to both COPY and MERGE Commands
make them utilities to be used rather than avoided. The
creation of programs, JCL and data files from previously
developed and tested elements is claimed to be a time and
resource saver. A detailed brochure describing the product
is available. Applied Software, Inc., 4440 PGA Blvd., Suite
204, Palm Beach Gardens, FL 33410. Circle 152



HIGH-RESOLUTION TIMING DIAGRAM The trouble-
shooting capability of most logic state analyzers can be great-
ly expanded with the addition of Models 20D and 50D Logic
Timing Analyzers. Logic State Analyzers, very powerful in
tracking down and troubleshooting software problems, are
severely limited in capturing the timing and glitch abnor-
malities found in hardware and bus operations.

In addition, there are many situations in which state and
timing problems are interrelated and the ability to trigger on
and capture both typesof information would be very helpful.

Models 20D and 50D are high-speed timing Logic Ana-
lyzers which capture data at 20 MHz and 50 MHz, respec-
tively. With a simple BNC to BNC connection these instru-
ments can be interconnected to most state analyzers. The
timing and state analyzers can then work together in a va-
riety of modes which offer wide flexibility and capability
in software and hardware troubleshooting.

In a typical application at Tesdata Corp. in Sunnyvale,
CA, a Model 20D Timing Analyzer is triggered by an H-P
Model 1610A State Analyzer. In this application the diag-
nostic routine of the Tesdata MS108 System was not re-
sponding properly on the 257th occurrence of an illegal OP
code. The Model 20D was connected to the expected
source of trouble and set to record data at a 20 MHz rate
(50 nsec sampling). The H-P 1610A was set to trigger the
20D upon the 257th occurrence of the illegal OP code and
to capture state data before and after the trigger event.

After triggering, the Model 20D provided an eight-chan-
nel timing diagram which allowed Rick Hobbs of Tesdata to
check for glitches and timing errors. Using the 161 0A State
Analyzer, the program flow around the trigger point was
checked for possible software errors.

The addition of timing to a state analyzer is very cost ef-
fective when compared to purchasing a new timing/state in-
strument. A new timing/state analyzer will cost from $6000
to $14,000, while the Models 20D and S0D timing ana-
lyzers range from $1,750 to $4,400. With the Model 20D,
8-timing channels each and 256-deep are added to the state
analyzer. The 20D samples at a max. clock rate of 20 MHz
(50 nsec) and includes a 10 nsec glitch catcher on all chan-
nels. The Model S0D adds from 8 to 16 timing channels,
each 510 deep, with a max. sampling rate of 50 MHz (20
nsec) and has a S nsec glitch catcher on all channels. Intech,
B P Instruments Div., 282 Brokaw Rd., Santa Clara, CA
95050. (408) 727-0500. Circle 171

e/

HOW SWEET IT IS!

NEW 1980 LOW, LOW PRICES

BUY 12 of our disc cartridges, get 13 new, full warranty —specify hub sector

2315 Front Loading Cartridge $72.00
5440 Top Loading Cartridge $78.00
DISKETTES

DISC/3 (IBM compatible) 1-50/$3.75; 50-100/$3.50; 100+/$3.25

BASF, DYSAN and 3M (SCOTCH) these top brand diskettes
IBM compatible, single sided, single density, only $4.00 each
BASF, DYSAN, MEMOREX, 3M (SCOTCH), VERBATIM all styles - call for
quotes. We have MINI DISKETTES also. The price is right. Try us
All diskettes fully guaranteed for 1 year.

ALSO:
We carry a complete line of computer paper, printer ribbons, MAG TAPE,
DATA CARTRIDGES, DIGITAL CASSETTES, MAG CARDS, Shockwatches.
Disc Racks, Bit Bins.

DO IT YOURSELF SPECIALS

ANADEX PRINTER, DP-8000 $ 82500  NEC Spinw 5510 3.00

ANADEX PRINTER, DP-9500 1,425.00
BASE 2 Printer (complete with options) 64500  SOROC 1Q 120 0
CENTRONICS 730 Matrix Printer 745.00 3 0
(with 4 free zip pack) 1.669.00
HAZELTINE 1520 1,319.00 1.150.00
1,195 00

Call for quotes: ADDS, CAT, CENTRONICS, HAZELTINE, HEATH,
SIEGLER, TECHTRAN, Tl, VECTOR GRAPHICS ai

-
DS/ ..58450N 800, £ 0. SantaMonica, CA. Add 6% Sales tax in California
MART, INC. (213 450-3e11 Call or write for quotes or information

Circle 56 on Reader Inquiry Card

Another Knock-Out from
Iinternational Microsystems

: IM1010
Universal PROM Programmer
» Programs BIPOLAR PROMs, EP- + 4Kx8 RAM standard

ROMs, Single Chip Microcom-
puters, FPLA's, PGA's, PMUX's etc. * Personality Module to assure fu-

16Kx8
RAM or 32Kx8 RAM optional

« Full editing capability. ture device capability

« Two serial interfaces standard for * Personality Modules may be
terminals, development systems changed without affecting RAM
and timeshare computers. data

+ PROM Emulation capability to test Mainframe $2,095.00
and edit programs before commit- Modules $375-550.00
ting them to PROM's. CALL US TODAY

IMI

1154 C Avenue

Auburn, CA 95603

916 885-7262

* Multi-PROM Programs may be
loaded into RAM and entire PROM
sets programmed

M

Circle 57 on Reader Inquiry Card
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Designers’ Notebook

MOS Clock Handles Large LCD Displays

This clock uses a C1200 monolithic
MOS/LSI 28-pin IC 40V ac outputs
(80V p-p with respect to LCD), offers
direct interface to large LCDs, accepts
60 Hz ac input, has a 12-hr. clock for-
mat and 3.5-digit hrs. and minutes dis-

designate hours. C1 (pin 22) is the 60
Hz count input. Pin 27 (not shown) is
the one-second flash output. By addi-
tional circuitry (not shown), this out-
put could be used to control other
LCD segments or provide pulses for

Robert J. Boyle, Boyle Associates,
Inc., Dallas, TX.

Rate this design: circle 11L, 11M
or 11H on Reader Inquiry Card

play. The 1200 offers independent industrial control purposes.
Reset to zero
40/0—
o o—4 2K .
Hour set 1W 8.2K ©2
| 680 1/4W
Minute set VSS 172w LZ1
MOS = T s0v [c1
Array Cl HS IVIS N 15K Q 2K
22 26 25 v D2 "4 D3
ot SS " 21/2W 1/4W 120 Vac.
LSI C1200 VDD .05uF _L 60 Hz
3 = 50V sov T
Anode <
Always On Anode} Outputs Full D1 25uF ;:1‘ §12V$K 2
Wave 50V |—
I_I |—| |—| Rectifier
| i =
2K Q2
Common Tw
Cathode

minute set and hour set at 2-Hz rate
with carry inhibit. The LSI Computer
Systems IC clock was selected as it
met these requirements.

The single supply (Vpp = —25V to
—50V at 2 mA, typ.) necessitated the
full-wave rectification of the 120V ac
line, current-limiting via series resistors
and then voltage regulation by Z2 to
S0V to the supply inputs (Vpp and
Vsg)-

Real timekeeping is not distributed
during reset and time-set inputs are
protected from contact closure bounce.
As for the segment outputs to the
LCD segments (anodes),
designated by a single line, but are as
follows. pin 1, LCD segment C4: 2,
F3; 3,:G3:4, E3:5, D3:°6,'C3: 7,B3;

these are

8t A3 9. F2: 10,62 11, B2y [2, D2
and. A2; 13, C2; 14, B2; 15, Fl; 16,
Gly17%.: El: 18, D1: 19 i€z 20, Bl:

and 21, Al. Segments are associated
with one of four characters(4,3.2.1),
where 2, 1 designate minutes; and 4, 3

78 Digital Design JULY 1980

D1-D4 = IN916 or equiv.
Z1-Z2 = IN4757

8048 Conversion Routine

This compact 16-bit binary to packed
BCD conversion routine demonstrates
the powerful decimal arithmetic capa-
bilities of the 8048. This routine re-
quires only 30 bytes of ROM storage,
and it converts 16-bit binary values
(from 0 to 65535) to a packed binary
coded decimal (BCD) with two digits
per byte. The routine will also convert
values of less precision. To use the rou-
tine for less precision, modify the
following line:

PREC EQU XX :Precision of Binary
where XX equals the number of bi-
nary bits to convert

For example, if only 8-bits need be
converted, XX = 08.

Mark Perry, Intel
Clara, CA.

Corp., Santa

Rate this design: circle 12L, 12M
or 12H on Reader Inquiry Card




6L ubisaq jeubig 0861 A1NT

:F1:ASM48 B2D.SRC LOC OBIJ SEQ SOURCE STATEMENT

ISIS-I MCS-48/UPI-41 MACRO ASSEMBLER, X107 53
BINARY TO BCD CONVERSION ROUTINE 54
55 . BINARY VALUE = BINARY VALUE # 2
LOC OBJ  SEQ SOURCE STATEMENT 56
, 0012 97 57 CLR C
| $XREF DEBUG 0013 F9 58 MOV ARI .LSB BINARY
2 STITLE (‘BINARY TO BCD CONVERSION ROUTINE 3/29/78 11.00 AM) 0014 F7 59 RLC &
3 0015 A9 60 MOV R1,A ‘SAVE RESULT
4
< 16 BIT BINARY TO BCD CONVERSION ROUTINE B016 P 25 P ARO MSB BINARY
6 0017 F7 63 RLC A
7 ENT: BINARY VALUE IN RO,R1 R1 HOLDS LSB 0018 AB 64 MOV RO,A :SAVE RESULT
8 65
9 EXT: BCD VALUE STORED IN R2,3,4 R2 HAS MSD’S 66
10 67 : ADD ANY OVERFLOW TO BCD STORE
11 s 68
12 USESRORS 0019 27 69 CLR A
13 001A 7C 70 ADDC ABCDO
14 001B AC 71 MOV BCDO A
15 . REGISTER EQUATES 72
16 73
0004 17 BCDO EQU R4 LSD’S OF BCD STORE 74 ; ENDO (WHEN SHIFT COUNT COMPLETE)
0003 18 BCDI EQU R3 75
0002 19 BCD2 EQU R2 MSD’S OF BCD STORE 001C EDO6 76 DINZ COUNT STRTDO ;DONE YET?
0005 20 COUNTEQU RS 001E 83 177 RET YES-EXIT
. 78
22, CONSTANT EQUATES 79 , END OF ROUTINE
23 80 END
0010 24 PREC EQU 16 PRECISION OF BINARY (16 BITS)
25 USER SYMBOLS
26 B2D: B2D 0000 BCDO 0004 BCD1 0003 BCD2 0002 COUNT 0005 PREC 0010 STRTD
27 ;INITIALIZE BCD STORE
0000 27 28 CLR A ASSEMBLY COMPLETE, NO ERRORS
0001 AC 29 MOV BCDO.A
0002 AB 30 MOV BCD1.A
0003 AA 31 MOV BCD2.A
32 INITIALIZE LOOP COUNT
0004 BD10- 33 MOV COUNT, #PREC ;NUMBER OF BITS OF BINARY TO CONVERT  ISIS-Il ASSEMBLER SYMBOL CROSS REFERENCE, V2.0
34
35 : DO OVER ALL BITS OF BINARY DATA S
36 ; BCD VALUE = BCD VALUE # 2 MR P 40 A0 o 15 7
37
BCDI  18% 30 44 45 47
.38 STRTDO: B BCD2  19% 31 49 50 £
0006 FC 39 MOV ABCDO  LEAST SIG DIGITS COUNT 308 33 %6
0007 6C 40 ADD A BCDO 5, PREC 244 33
0008 57 41 DA A STRTDO 38+ 76
0009 AC 42 MOV BCDOA  :SAVE
43 CFFRE PLE
v S S L ey CROSS REFFRENCE COMPLETE
000B 7B 45 ADDC ABCDI X2
000C 57 46 DA A
000D AB 47 MOV BCDIA  :SAVE
48
000E FA 49 MOV ABCD2
000F 7A 50 ADDC ABCD2 X2
0010 57 51 DA A . :
0011 AA 52 MOV BCD2,A  END OF BCD MULT 8048 Conversion Routine



Designers’ Notebook

PLL Handles Small, 0.05-Hz Signals

The classic PLL (as described by
Gardner) has a sine wave VCO output
which is multiplied by the input sig-
nal. If the signal and the VCO output
are square waves, the multiplier re-
duces to an Exclusive OR gate, as in
the CD4046 PLL. The signal is con-
verted to a square wave by a self-
biased, high gain amplifier (Fig 1a).
The typical input sensitivity, with a 10
V power supply, is400 mV, giving a dy-
namic range of only 28 dB.

The loop center frequency can be
extended to arbitrarily low freq-
uencies by including a +N counter
between the VCO output and the
phase comparator input (Fig 1a). How-
ever, the output of the high gain am-
plifier oscillates at low input frequen-
cies, thus reducing the tracking ac-
curacy of the loop.

The addition of an external zero
crossing detector with hysteresis (Fig
1b) will give a clean square input to the
PLL at low frequencies and will also

Input amplifier

14
= 2
3 O

I Phase

Comparator 1 &
=N
Rs GD—JVVV_
10M
A VCO |« 24c, =

CD4046

extend the dynamic range of the loop.
With the values shown, the dynamic
range is increased to 80 dB. The mod-
ified loop has been used to track 0.05
Hz sine waves.

R. H. Smallwood, Weston Park
Hosp., Sheffield Univ., and Area

sk
T 1

(a) (b)

Health Authority, Dept. of Medical
Physics, Sheffield, England.

Rate this design: circle 14L, 14M
or 14H on Reader Inquiry Card
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The Universal™
Intelligent Controller and
the SLittle Plugs

7 Thislittle pluggy g

| went tothe $100, _

, D stayedwnth fixed disk

s 1hislittle pluggy
g had ﬂopple‘

r

tve plug sets is all it takes for simultaneous, Call or write for full information. Data Man-
multi-device storage control. DML's Univer-  agement Labs, 2148 Bering Drive, San Jose,
sal™ Intelligent Controller makes it possible. CA 95131 (408)

® S-100 BUS, with CP/M* SUppOI't *CP/M s a trademark of Digital Research
B Plug adaptable device support
B Control of up to 8 storage devices: 4 fixed
disks, 4 floppy or tape cartridge drives
m [EEE DMA or port transfer DATA MANAGEMENT LABS

Circle 58 on Reader Inquiry Card



COMPARE SMARTS.

Reverse video
Blinking/blank fields

Upper/lower
case char.
Proftected fields
Underlining
Non-glare screen
12 x 10 char. res.
Blinking cursor

34 ALt

ORDER FORN N‘f ]

* 9 Baud rates
(75-9600 Baud)
* Self test
GAuxﬂimyport

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

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

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

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

Nationwide Field Service is available




