
A Self Refreshing 4 Channel Digital to 
Analog Converter 

Pinnacle Products has announced a 
self-refreshing 4 channel digital to analog 
converter that is Altair bus compatible_ 
Instructions are included for alternate 
connection to Digital Group Systems. 
Features include complete output port 
address decoding and a 3 state bus con­
nection. The converter has eight bits 
of resolution and can be set to cover 
any range within -10 to 10 V. It oper-

A New Personal Computing Catalog 

A Timely Kit for HP-45 Owners 

Egbert El ect ronics , 1514 S 320 East, 
Orem UT 84057, has announced a new 
kit to improve the acc uracy of the 
stopwatch function on the HP-45 
ca lc ul ato r. As most owners of the un it 
know by no w, the HP-45 can be turned 
into a stopwatch by first pressing RCL, 
and then simultaneously pressing CHS, 
7 and 8. The kit provides a quart z 
crystal to stab ili ze the internal oscillator, 
plus associa ted e lectronics. Kit price is 
$13. Egbert Electronics will do the 
insta llation for $23.-

The Noval 760 Operating Manual 

Noval In c, 8401 Aero Dr, San 
Diego CA 92123, (714) 277-87 00 , has 
completed the first edition of the 
Noval 760 Operating Computer Oper­
ating Manual. This 1 in ch (2 .5 cm) thick 
loose-leaf manual is ava il ab le by itself for 
$20. The manual describes hardware 
characteristics of avai labl e modules, as 
well as the software of the firm's inte r­
active assembly and editing system, 
BASIC interpreter, and utility routines. 

This computer was developed by 
Gremlin Industr ies for in-house use as a 
design system for video arcade game and 
educational software, and should make 
an excellent option for ma ny reade rs 
interested in grap hi cs and complete 
systems with "turn key" characteristics. 
Use the ma·nual alone if you want to 
investigate what this syste m package 
contains.-

Circle 647 on inquiry card. 

ates at a rate of 50,000 conve rsions a 
second, updating the fo ur sample and 
hold outputs from a scratch pad register. 
Circuit operation as seen from the 
computer is completely static; no 
software refresh or wait states are 
required. A 4 byte computer program is 
used to set up the unit. 

The printed circuit board alone sells 
for $34. The comp lete kit is $69, and 
the assembled and tested board is $99. 
Contact Pinnacle Products, POB 3155, 
Talcottville CT 06066.-

Circle 646 on inquiry card . 

Sized at 11 by 14 inches (27.9 by 
35.6 cm), the Byte Shopper catalog is 
hard to miss. Published by the Byte 
Shop of Arizona, 813 N Scottsdale Rd, 
Tempe AZ 85281, the new catalog 
describes a variety of mi croco mpute rs, 
video terminals, f lopp y disks and other 
personal computing items. A uni q ue 
feature of the catalog is the tutori a l 
information about personal computers, 
includ ing a glossa ry of terms and short 
art icles like: "What Can a Computer 
System Do ?", "The Magic Bus" and 
"What Makes a Computer Smart?". 
The cata log is free for the as ki ng. -

Circle 645 on inquiry card. 

'-:. 

Circle 653 on inquiry card . 
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A New Wire Dispenser-Stripper for 
Wire Wrap and Other Applications 

A new wire dispenser from OK 
Machine and Tool Company, 3455 Con­
ner St, Bron x NY 10475, combines 
cutting and stripping ability in on e unit. 
Wire is drawn out of the di spenser to the 
desired length, cut with the built-in 
plunger, and pu ll ed through the stripping 
blades. Dispenser in clu des 50 feet 
(15 meters) of AWG 30 insu lated so li d 
copper wire ava il ab le in four co lors. 
People who use conventional wi re wrap 
will find this to be an exce ll ent addition 
to the tool k it. -

Circle 648 on inquiry card. 

Data General Enters the Persona l 
Computing Market 

The Computer Store , a chain of 
retail personal comp uter outlets in the 
Northeast, has a nnounced th a t they will 
be distributing the entire lin e of Data 
General's Mi cro-NO VA microcom puters, 
peripherals and software. 

Free cata logs a re no w ava il ab le from 
The Computer Store, 120 Cambridge St, 
Burlington MA 01803, wh ich describe 
the full line of products, in cluding ex­
pansion memories and interfaces; DOS , 
RTOS, BASIC, FORTRAN and develop­
ment software; the DASHER matri x 
printer and th e 6000 line of vid eo 
te rmin als.-

Circle 649 on inquiry card. 

Digital Equipment's Comments on the 
Heathkit H11 

Th e following information was re­
ceived from Digital Equipment Corpora­
tion, one party to the synergistic two­
some of Heath Company and DEC. 

Digital Equipment Corporation 
announced the signing of a multimillion 
dollar contract for LSI-11 microcom­
puters and related products by Heath 
Company, a su bsidiary of Sch lu m berger, 
Ltd. The microcomputers, to be de­
livered over a 3 year period, will be 
incorporated into He ath's H11 computer 



kits, which will be marketed pr im ar il y 
for hobby, personal and small bus in ess 
app li cat ions via Heath's 50 stores and 
mail order cata log. Th e contract in cludes 
a li cens ing arrangement providing use of 
assem bl y and higher level programming 
languages such as PA L·1 1, ED-ll , 
FOCAL and BAS IC with the H11 
comp uter. 

Digi tal 's microcompute r forms th e 
central e lement of each H11 comp uter. 
Each is a Full computer on a boa rd with 
the operating characte ri stics of a stan · 
dard PDP-11 16 bit minicomputer. 
Current ly there are over 10 ,000 LSI-ll s 
in use in a variety of app li cations rang ing 
from scoreboard ani mat ion to comp lex 
med ical in strume ntatio n. 

The H 11 represe nts the top of 
Heath' s line of computer kits. It is priced 
at $1,295 and is sched uled for shi pment 
this Fa ll . 

Th e LSI-11 , un li ke most other micro­
comp uters, has a centra l processor with a 
full 16 bit word length. It co mes with 
bu ilt-in memory of 4,096 word (8, 192 
byte) capacity. Conso le operatio ns are 
microcoded so a termina l can be used 
for program con trol and debugging. 

A New Ch ip on the Block 

We rece ived an interesting pre li ­
minary product descript ion for a telev i­
sion raster sca n d isp lay co ntroll er re­
cently, se nt in by a ge nt leman at SMC 
Microsystems Co rporation, 35 Marcus 
Blvd, Haupp auge NY 11 787. The pro­
duct in vo lved is a 40 pi n N-chann el MOS 
LSI dev ice ca lled the CRT 5027 Video 
Timer-Controlle r. 

This dev ice will be of so me interest 
to those homebrewers and des igners who 
are intel-ested in a minimum hass le path 
to a raster sca n disp lay (where minimum 
is relative to homebrcwi ng the same logic 
out of 55 1 and MS I pa rts). 

What thi s device does is estab lish all 
frame formatt in g, characte r scann ing and 
sy nc timing for a video d isplay (w ith the 
single except ion of the dot address 
co unter whi ch cann ot be pract ically im­
plemented in MOS in tegrated circu its) . 
The video display fu nct ions use seve n 
8 bit control registers connected to a 
bi-direct iona l byte oriented data bu s 
with app ropriate se lec t lin es all ow in g 
easy in tegration in the typica l micropro­
cesso r system. The boxes entitled 
"Operation" and " Add iti onal Features" 
accompany ing th is note are cop ied from 
page 3 of the SMC document, an d sum­
marize the sa li cnt feat ures of the pro­
duct. 

Persons in terested in se ri ous ly pur­
suing hom ebrew (or co mmerc ial) dcs igns 
with thi s dev ice are adv ised to write SMC 
fo r a copy of the brochu re. Who will be 
the first reade r to homebrew a high 
reso luti on grap hi c d isp lay us ing th is chip 
for tim ing, about 16 K bytes of memory, 
and a good black and whi te monitor? 
Fin d out when (soo ner or later) th e tas k 
is acco mplished and a const ru ct ion pro­
jec t is documented as an art icle. -

Circle 631 on inquiry card. 

Th e instruction set of the LS 1-11 is 
virtua ll y identical to that of other 
PDP· ·11 comp uters, suc h as the PDP-
11/34. Thu s, soph isticated program 
deve lopment is achievab le with the 
Heath H11. 

28,000 members worldwide who wish to 
exchange programs and inFor mation . 
" DECUS ho lds special symposia and 
publishes a journal. Th e DECUS li brary 
co ntai ns over 800 programs designed for 
the PDP-11 fami ly of computers, many 
of whi ch were developed for or can run 
on th e LSI·11 ," he sa id. 

Purchasers of the H11 will be eligible 
to join DECUS (the Digital Equ ipment 
Comp ute r Users Society). DECUS fu nc­
ti ons as a clearing house for more than 

Circle 654 on inquiry card. 

A New Bar Code Reader Here is one answer to the question, 
"Where can I buy a bar code reader to 
read the bar code li st ings pub li she d in 
BYTE?". Jeffersonvi ll e Engin eeri ng Co, 
605 E 10th St, Jeffe rsonville IN 471 30, 
phone (8 12) 288-8246, has annou nced 
its ne w bar code reader. Priced at 
$39 .95, the un it outputs +5 V on a bar 
and 0 V on a space; ti ming and trans­
lation are softwa re dependent. 6502 and 
8080 softwa re is sa id to be currentl y 
avai lab le for use with the unit. 

The company can also print bar code 
ve rsions of customers' software. Contact 
them for furt hel- deta il s. -

Circle 655 on inquiry card. 

Operation 
The design philosophy employed was to allow the device 10 interiace effectively with either a microprocessor based or 

hardwire logic system . The device is programmed by the user in one of two ways: via the processor data bus as part of the 
system initialization routine, or during power up via a PROM tied on the data bus and addressed directly by the Row Select 
outputs of the chip . (See figure 4) . Seven 8 bi t words are required to fully program the chip. Bit assignments lor these words 
are shown in Table 1. The information contained in these seven words consists of the following : 

HOrizontal Formattrng: 
Characters/Data Row 

Horizontal Sync Delay 

HOrIZontal Sync WIdth 

HOrizontal Line Count 

Skew Bits 

Verhcal Formatting: 
Interlaced/Non-Interlaced 

Scans/Frame 

Vertical Data Start 

Dala Rows/Frame 

Las t Data Row 

Scans/Data Row 

DeVice Initialization: 

A 3 bit code providing 8 mask programmable character lengths from 20 to 132. 
The standard device will be masked for the following character lengths; 20, 32, 
40.64.72.80.96. and 132. 

3 blls assigned providing up to 8 character times for generation of '"front porch". 

4 bilS assigned providing up to 16 character times for generaltOn of hOrizontal 
sync width . 

8 bits assigned prOViding up 10 256 character times for Iota I horizontalformatltng. 

A 2 bit code providing from a 0 10 2 character skew between the horrzontal 
address counter and the horizontal blank and sync signals 10 allow for retiming of 
video data prior 10 generation of composite video Signal. The Cursor Video signal 
is also skewed as a function 01 this code. 

This bit provides for dala presen tation with odd/even field formatting fOf Inter­
laced systems. II modifies the vertical timing counters as deSCribed below 

8 bits assigned, defined according to Ihe following equations: Let X - v.;:.,oJe of 8 
assigned bits. 

1) in interlaced mode-scans/frame = 2X .,. 513. Therefore for 525 scans. 
program X = 6 (00000110). Vertical sync will occur precisely every 262 I: scans, 
thereby producing two interlaced fields . 
Range = 513to 1023 scans/frame, odd counts only. 
2) in non-interlaced mode-scanslframe = 2X + 256. Therefore lor 26 .. ~CCl.ns, 
program X 3 (0000001 1). 
Range = 256 to 766 scans/frame. even counts only. 

In either mode. vertical sync width IS fixed al three honzontal scans ( 3Y). 

8 bits assigned providing scan line resolution m venlcal data positioning with 
respect to vertical sync. The Data Row Counter is reset at vertical sync .::Ind will 
nol begin counting until the scan line selected by these eight bits . 

6 bits assigned providing up 10 64 data rows per frame. 

6 bits to allow up or down scrolling via a preload defimng Ihe count of the last 
displayed dala row. 

4 bits assigned prOViding up to 16 scan lines per data row. 

Additional Featu res 

Under microprocessor conlrot- The deVice can be reset under system or program control by presenting a 01 !:a I address 
on A(,1·3 . The device Will remain reset a t Ihe lOP of the even held page until a start command IS executed by presenhng a 011t 
address on A0-3. 

Via " Self Loading"-ln a non-processor environment. the self loading sequence is effected by present in] and holding the 
1111 address on AG-3, and IS init ialed by the receipt of the strobe pulse (OS). The' ltl address should be maintained long 
enough 10 insure Ihal all seven regis ters have been loaded (in most applications under one millisecond). The liming 
sequence will begin one line scan af ter the 1111 address is removed . In processor based systems, self loading IS initiated by 
presenting the 1110 address to the deVice. Self loading is terminated by presenling the sian command to the deVice which 
also Initiates the timing chain. 

Scrolhng- In addition to the Register 6 storage of the las l dIsplayed data row a " SCIOli" ' command ,'address 11(1 ) 
presen ted to the deVice wil l Increment the first displayed data row count 10 fa CIlitate up scrolling In certam appllcil tl ons 
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