Good soldermg hegm
8 with the right
solder selection

Difterent soidering applications require different afloys and

different fuxes. Now Multicore makes soldering easy. Not

only to select the right selder, But to use & The {lox is
. incfuded in the solder as multiple cores.

Send For
Yaur Solder
3. Sampler Kit

. i spgcial solders eash in a melal dispenser. Tofals over

. Electrical: Best general Aluptinum: Special flux and
purpose solder for ail types  silver alloy.

. of wiring. Savbit® formulz  Plumbing and Sheet
protects soldering iren tip Metal: For most metal

. from wearing. ioining applications except
Electrenic: A 60/40 tinflead  alumiraim,
alioy, bul extra thin (22

auge).
l g‘lasmess Steel and Sllver Jewelny: A tin/silver alloy with
i special fux; contains no lead. Blends in so well, you can
hardly teli whese its been used,

AL s For 895

Plus Bonus Pak of Emergency Solder
' A flat, tape-lke solder that melts with 2 malch, ideal for
most an-the-spot emergency repairs,

MULTICORE SOLDERS
i DEPT. E, WESTBURY, N.Y. 11580

0 Send me 2 “Solder Sampler Kit” at the special
$8.95 price (limit of ene per person) and include
my bonus Emergeney Solder.

NAME
ANDRESS
l CITY/STATERZIP

Price includes shipping and handiing. Send Check or
Morey Order. N.Y. State residents add approp. sales lax.
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.- TDK-DC-60
JDX-DC:90
TDK-DC-180

' TDK-SAC-860.:

.2 TDK-SAC-90

- TDK-ADC-80

U INE-150

'_'Mm;m'um order 10 ta‘p'es;' ]
Litetime Product Guarantes! Order Now!
. Orders shippsed within 1.3 days Piaase add $2.00
for shpg. & hdlg. per 10 tapss N.Y.S: residents
- add safes tax. NO COD's . FREE CATALOG.:

CONSUMERS Cco
: £.0. Box '550: .

M \loI'nm N.¥: 10551 Phone: 914)
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Computer Bits

16-81T MICROPROCESSORS

ECENTLY, there has been a great

furor aver the announcement of
new 16-bit microprocessor 1Cs. The
truth is that there are many 16-bit micro-
processors aiready available so why
should manufacturers, users, and the
press take such a sudden interest in
more of the same—if, in fact, they are
the same? To find the answer to this
question, let us briefly describe the
16-bit processors—past, present, and
upceming—known to this author. We
will then see if such a summary, though
it can't deal with each unit in depth, will
show real differences among them.

IMP-16 and INS8900 {PACE]. The

IMP-16 was the first 16-bit microproces-
sor introduced {(1974) and is still one of
the most powerful in wide use. its in-
struction set resembies that of the Data
General NOVA minicomputer, but has
many enhancements such as mermiory-
to-register arithmetic. its speed is 7 ps
for a memory-to-register add instruction.
Full 16-by-16-bit hardware multiply is
available as an option and executes in
about 150 us. Memory up to 64K words
(128K bytes) can be addressed.

Supplementing the IMP-16 in new de-
signs is the INS-8900, which is a single
IC rather than five or six devices. The in-
struction set is essentially the same as
the IMP, but it has provisions for unlim-
ited stack depth and five different inter-
rupts. Hardware multiply/divide is not
available. The standard version is slow-
er than the IMP (10 s add ratherthan 7
ps) though a twice-as-fast version has
been rumored. In 1976, there was an
abortive attempt to design a modular
hobbyist criented system around the
PACE microprocessor.

MCP1600. This is a three {or more} IC
set that may be microprogrammed by
the manufacturer to mimic nearly any
16-bit processor desired. First available
in 1975, this chip set is the basis of the
LSI-11 microcomputer manufactured by

' By Hal Chamberlin

Digital Equipment Corp., which is used
by Heath in its H11 microcomputer. The
instruction set is precisely that of the
PDP-11/40, a very powerful minicom-
puter. The LSI-11 can perform a 16-bit
add from memory in 5.6 ps. Hardware
multiply (B0 ps), divide, and floating
point are available as an option. Max-
imum memory size is 56K bytes exclud-
ing those addresses assignedto 1/0.

Western Digital, creators of the
MCP1600, also has microprogrammed
the set to emulate a NOVA minicomput-
er. Although instruction timing is not
avaitabie, it should be in the 4 ps range
for an add because of the much simpler
NOVA architecture. Alpha Microsystems
has also written a microprogram for its
proprietary instruction set. lts AM-100
16-bit microcomputer has been on the
market for more than a year and uses
the 5-100 bus. The AM-100 is claimed
to be significantly faster and more pow-
erful than the LSI-11.

CP-1600. A single-chip 16-bit micro-
processor, the CP-1600 has been
around nearly as long as those just de-
scribed. Its architecture and instruction
set resemble those of the PDP-11, butis
substantially simplified to keep costs
down. The standard version perfornis an
add from memory in 4 ps, while a re-
duced cost version {$8 each in 100’s
makes it the least expensive 16-bitter so
far) takes twice as long. One feature that
has probably done the most to discour-
age popularity is its use of a 10-bit in-
struction word. This leads to inefficien-
cies in general-purpose systems where
programs are stored in 16-bit read/write
memory. Up to 64K words of memory
can be addressed, however.

MICRO NOVA. This one-chip micro-
processor, now in its third year, uses the
NOVA-3 instruction set precisely. The
manufacturer is Data General, develop-
ers of the NOVA minicomputer in the
late 1960’s and one of only three mini-

POPULAR ELECTRONICS

computer manufacturers who alse make
microprocessor ICs. Since the NOVA in-
struction set does not include an add-
from-memory instruction, its speed is
difficult to compare. Load from memory,
however, takes 2.9 ws while register-to-
register add requires 2.4 ps. Hardware
multiply is accompiished in 42 ps. The
NOVA instruction set normally provides
tor addressing of 32K words of memory,
although a special mode that inhibits
multifevel indirect addressing aliows
64K. Many designers have avoided the
Micro Nova because of its odd non-TTL
logic levels and the four supply voltages
(+14, +10, +5, —4.25) required.

9900. The 9900 is probably the most
popular of the currently available 16-bit
microprocessors. Made by Texas Instru-
ments, it is simultaneously innovative,
powerful, and easy to use. The ful} 16-bit
version beasts an instruction set similar
to the PDP-11, but with an increase to
16 generdl-purpose registers and a
unique memory-to-memory architecture.
The registers are actually kept in memo-
ry, which allows very rapid response to
interrupts by simply shifting the portion
of memory devoted to registers. Since
the number of on-chip registers is drasti-
cally reduced, a smaller, more economi-
cal IC chip is the result. Even though an
“add: from memory” requires no fewer
than five memory cycles, it is executed
in a respectable 6 pws. Hardware multi-
ply/divide is standard and multiply time
is a very speedy 18 us. The input/output
mechanism uses a unique semiserial
technique that obviates the need for
special 1/O chips to accomplish simple
1/0 ports. Another striking feature is the
64-ead package that allows full 16-bit
address and data buses without multi-
plexing. Because of its byte addressing
feature, only 32K words of memory can
be addressed.

The 9900 has been available to hob-
byists for more than two years in the
Technico System 16, The forthcoming
Tl personal computer is rumored to uti-
lize the 9900 for its CPU.

9440 Microflaine. This is ancther,
though considerably newer, NOVA emu-
lator microprocessor. Compared with
the Micro Nova it is faster (2.4-n8 load

"and 1.25-ps add) and much easier to in-

terface and power. Hardware multiply/
divide is not available in the 9940, ltis
unigue in that bipolar integrated injection
logic (2L} is used rather than p- or
n-channel MOS logic. A model (9445}
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'RCAZ:
COSMAC CPU

ELF Il by Metronics

Featuring

Own a pawerful fome compute: system, starting for ;usl $99.95—2 grice that
gets yoa ap and running the very first night. . . with your awn TV for a video
display. $89.5 ELF il includes REA 1302 B-bit microprocesscr addressable te G4k
bytes witk AMA, interrupt, 36 tegisters, ALY, 256 byte RAM, full hex keyboard,
twi digit hex cutpur display, stable crystal clock for timing purpeses, RCA 1861
video I€ 1o display your programs an any video moeitar ar TV screen and §-stof
plag-in expansion bus fess canreciors) ta expand ELF I inta a giant!

ELF il Explodes Into A Giant!

Master ELF II's $19.95 capabilittes, then expand with GIANT BOARD ...
KLUGE BOARD. . .2k RAM BOARDS.. .TINY BASIC...ASCI KEYBOARD...
LIGHT PEN. . .ELF-BUG MONITOR...COLOR GRAPHECS & MUSIC SYSTEM. ..
TEXT ECITOR...ASSEMBLER. ..DISASSEMBLER. . .VIDED DISPLAY BOARD
.. .and—

More Breakthroughs Coming Soon!

Soon to he intreduced: ELF |1 spacial application kits that give you the hard
ware and soltware yau need 1a use ELF il for specialized purposes such as a
tetephone dialer. . .industeial controller. .. home photography. . . security sys-
tem. .. pelica alert. . . moter cantralier, . . statian output manitor an a conveyar
belt assembly line. . . and same new, super-faptastic games?

Also coming soon: PROM Programmer. .. A-B, 8- Converter. . . Gantroliar
Board. ..and morel Lnlike some heavily advertised habby computers, £EF Il
doesnl ltmit yau to pre-recorded programs. With ELF § you learn compating
frem the ground up. . . from machine lenguage to assemhly langusge to BASIC

. .in quick, ctear and easy steps. ELF 8l 35 a powerlal compating foal, but ane
that you can master with the same ease you once mastered a slide rule or
packet ealculator.

Master This Computer In A Flash!

Regardisss of how minimal your computer hackgraund is naw, you can learn
o pregram an ELF 11 in almnst no time et all. Oar Shart Course On Micropro-
cassar & Compiior | written in ical langirage—quides you
tirough eech of the RCA COSMAC 1802's cagebitities, so you'll understand
everything ELF |l can da. . .and how ta gef ELF Ii to do itf Don't worry 1 yau've
been stumped by comguter hoeks before. The Short Losrse represents a major
advance in literary clarity in the computer field. You doa’t kave te be a compater
engineer in order to understand it. Keyed to ELF #, it's loaded with "hands on”
Hustrations. When you're finished with 1he Shert Course, neither ELF I nar the
RCA 1802 will held any mysteries for you.

In fact, nat andy will you naw be able 10 use a personal cemputer creatively,
you'll alsa by able to read magazines such as BYTE. . . INTERFACE AGE. .. POPU-
{AR ELECTROKICS and PEASONAL COMPUTING and fufly wwderctand the
articles. And, you'll understand how to expand ELF |l to give you the exact
capabilities yau need!

I you wark with faega compaters, ELF 1l and the Shorr Course will hely you
understand what 1hey're ¢olg.

Get Siarted For Just $99.95, Complete!

$99.95 ELF il incladas all the hardware and soltware you need to start wnlmu
and running programs al home, displaying videa graphics an your TV screen and
designing circuits using a microprocessor —the very first night—even if yau've
rever used a campuster hefore.

ELF Il coanects directly to the video input of your TV set, withwit any addi-
tianal hirdware, Or, with an $3.55 #F medulator (see coupon helow), yeu can
cennect ELF [ ta your TV's antenna terminals instead.

ELF !l has been désigned to play all the viden gamas you waat, includiag a
fescinating new targetimissite gun game that wes developed specitivalty for ELF
M. But games are oply the icing on the cake. The real value of ELF Il is that it
gives you a chance 1e write machine language programs—and machine language
is the func; | fanguage of all p Of course, mackine langaage is
only a starting poind. You can alsa pragram ELF i with assembiy language and
tiny BASIC. But ELF il's machine language capability gives you a chance to
develop 3 werking knowledge of computers that you can’s gai frem running only

l

ndhing (requires 63 to 8 voif AG power

] Power Supply trenusred). $4 95 posipad
[1 RCA 1802 User's Manual_ $5 postpad

Write and run Programs-
very first night—even if .
never used a camwter before'

You're up and running with video graphics for just $99.95 —
then use jow cost add-ons to create your own personal system
that rivals home computers sold for 5-times ELF 1I's kow prige!

pre-recorded 1epe casseties.

" ELF I} Gives You The Power To Make Things Happent

Expanded, ELF |1 can give you more power to make things happen i the real
world than heavily advertised hame camputers that sefl for a lot more maney,
Thanks 1o an oagoing committment te develop the RCA $802 for home computer
use, the ELF Il producis-being introduced by Netronics—keep you right oa the
uler fringe of today's small computer techaclogy: H's a perfect computer for
engineering, business, industrial, seientific ang persanal applications.

Flug in the GIANT BOARD o record end play Sack programs, edit and
debug pragrams, commynicate with remote devices end make things happen in
the outside world. Adé Kluge {prototyping! Board and you caa use ELF Ii 1o
sulve sgecial problems such as operating a complex alarm system ar contrafling
a pﬂnlmg press. Add 4k RAM Boards to write longer pregrams, stare more

and solve mere saphisti d problems.

ELF #l add-ons elready inciude 1he ELF Il Eight Pen and the amazing ELF-BUG
Manitar—two extremely racent breakthroughs that have nat yet been duplicated
by any other manufaclurer.

The ELF-BUG  Manitor fets you dehug pragrams with lightening speed because
the key ta debugging is to know what's inside 1ke registers of the microproces-
sor. And, with the ELF.-BUG  Monitor, instead of single stepping throsgh your
programs, yau czn now display the entire conteats of the eqisters on your TV
screen. You find out immediately what's going oa and can make any nacessary
chaagas.

The incredilie ELF il Light Per lets yau write or draw anything you want on a
TV scraen with just a wave of the “magic wand.” Netranics has alse introducet
the ELF I Colar Graphics & Music System— Moke hreakthraughs that ELF %
awners wete the first Lo enjoy!

ELF I} Tiny BASIC

Ultimately, ELF }l understands aniy machine language—the fundamental cading
required by all somputars. B, ta simplify your relatienship with ELF 8, we've
intraduced an ELF H Tiny BASIC (hat mekes communicating with ELF I} a
breeze.

Tiny BASIC saves yau the time of haviap 1o code your individual instructions in
machine language for ELF It. instead, yau simply type instructions en a keyboard
—PRINT, RUN, LDAR, ETC, Your Tiny SBASIC peogram autematically translates
them inta machine langaage for ELF I Then it tzansfates ELF #'s output heck
inta simple words and symbols far you.

Now Available! Text Editor, Assembler,
Disassembler And A New Video Display Board!

The Text Editor gives yau word processing ahflity and 1he ashility 1o edit
pragrams or text while it is displayed an your videa monitor, Lines and charac-
ters may be quickly inserted, deleted er changed. Add a printer and ELF Il can
type latters for you-error free—plus priat pames and addresses from yuur
mailing fist]

ELF II's & b | by language prag inta |
machine cade for ELF # use. The Assembler features ic abb
rather thaa numerics so thal the instrucfions on yoar programs are easier to
read—this is a hig help in catching errors.

ELF 8's Disnssembler takes machine code grograms and aroduces assemdly
{anguage soprce listings. This helps you anderstand the programs you are
warking with. . . and improve them when required,

The aew ELF Il Vidao Bisplay Beard lets you ganesate a sharp, professional
32 ar 64 characler by lﬁ line vpper and lower case display on your TV screen or
vidaa moritor—d lly i g yaur ded $99.95 ELF IL When you
get infe langer programs, lhe Ifdea IJlspIay Board is a real blessing!

Ask Not What Your Computer Can Do.
But WHAT CAN IT DO FOR YOU?

Dow't be trappad into buying an expensive dirosaur, simply bacausa you
can afford it. ELF Il is more advancad and more fun to tse than big name
cemputers that cost a lot more money. With ELF IE you Iaare to wiita snd
N yeur ows programs. You're nat just a kaypunch eperater, 8o matter
what your intesasts are, ELF M i5 the fastest way o get info computers,
Grder from the coupan befow!

s — — — — — e e e M i e, e

Netronics R&D le., Dept PE-&
333 Litchfield Road, New Milford, CT 06776
_ Yas! | want my own computer! Please rush me—

O RCA COSMAC ELF i anguage, #'s a fearning breaklhrough for engineers and faymen
d at $99.95 plus 3 postage and  abke $5 posipad

PHONE ORDERS ACCEPTED!| |
Call (203) 354-9375

Tolal Enclased §

0 Deluxe Melal Cabinel wilh plexiglas dust cover for ELF #, {Conn. res, add lax
supply) §29.95 plus $2.50 p&h )
0 { am also enciosing paymem {including paslage & handing) lor
Ihe stams cherked halgw!

O visa O Master Charge

O Tom Piitman s Skant Lourse On Micraprotesser & Compules O 1 want my £LF 11 wired and tested with powsr supply, REA (Genk ¥ o)

Pregramnting jeaches you |usl about everything there 1s to keow 1802 User's Manual and Sherl Cesrsa—all far just §149.95 plus

I ahoit ELF Itor any RCA 1802 tomputer Written i non-techiucal §3 p&h.
ALSO AVAILABLE FORELF i

Llcer T F —

’ve_._

1 GIANT BOARDTH kil win casselte /0, S 232

C/TIY 10, B-bal P 1/0, decoders lor 14 separate /0

I msliuchons and a systom manitor/editor. $38.85 phis
h

O sluge (Prolotype) Baard accepts up to 36 IS
§17.00 ptus 51 p&h
17 Ak Slatic BAM kit Addressable fo any 4k page to
“Bdk $89.04 plus £3 p&h
[ Gold pated 86-pin cannacters {ore required bor each
I plug-m board). $5.70 ea . posipard
O £xpansion Power Supply (requwred when adding 4k
RAM} $34.95 plus $72 p&h
1 frolessional ASTI Keyboard kit wilh 128 ASCI
upper/lower case sel, 86 prinlable characters, onboard
} regudzlor, parly, logic selecton and choice ol 4 hang-
shaking signals 16 male wih almos! any compuler
$64.95 plus $2 p&h.
O Beluxe metal £ahinzl for ASCH Heyboard, $19.85
plus 82 50 p&h
1 Videa Display Beard kil lels you generaie a sharp.
professional 32 or 64 character by 6 tne upper and
lowier case display on youf tv screen or videa monHer—
dramaticaily improwing your urexpanded $99.95 ELF 11

{Fis maide ASCH Keyboard cabinel) $89.95 ELF

s §2 p&h R
O3 ELF 15 ¥iny BASIC on casselte lape Com-
. mangs incluge SAVE. LOAB. *. %, +. ().

26 variables A-Z_ LET, [F/THEN, INPUT_PRINT, GO T0.
GO SUB. RETURN. END. REM. CLEAR. LIST. RUN.
PLOT. PEER. POKE. Comes ludy documented and -
cliges alphanumeric generalor reguited o display
alghanumeric characlers directly on your tv sereen valh-
oud addillnal hardware. Also plays Lck-lack-loe plus @
drawing game Ihal uses ELE U's hex keybeard 25 a oy
stck Ak memary required. $14.95 postpad
£ Tom Filtman's Shari Coarse on Tiay Sesic lor ELF 11,
£5 postpant
O ELF-8UBTY Daluxe System Manitor on cassette
tape. Allows displayng the contents of all registers on
your Ty al any poinl N your program  Alsa displays 24
nyles ol memory with lulf addresses. bhrking cursor
and aulo scroding. A must lor 1Re senous pregrammer!
514.95 postpaid.
[ Taxt Editer on casselle lape gives you the abudily lo
nser|, dedgte or edit nes and words l:om your programs
whilg they are displayed on your video monitor. (Add
prnder and you can use FLF 1 to lype error-ires lefters.
phus inserl names and addresses 1rom your maifng ksl )
$19.95 pastpaid
(7 Assembler on cassetie tape Iransiales assembly
language programs mle hexidecimal machine code for
use at for

I
I
CHARGE IT! Exp. Date '
|
I
|

progiams and produces assembly language source hisl-
195 to help you understand and Wmprove your programs
$19.95 on cassetle tape |
SAVE £9.90-~Tex! Edilor. Assembler & Disassembler
purchased together, only §49.84F (Reauire Video Dis-
play Board plus 4k memawy. § ]
I:g EXF /I Light Pen, assembled & lesled. $7.95 plus $1
pin |

O ELF () Golor Graphics & Music Syslem Baard ki,
$49.95 plus $7 p&n i
3 ELF 1 connects direcky f the video inpul of your v

set withoul additional hardware. o connect ELF 1k 1o
your antenna lermenals nslead, order RE Modulalor, |
$8.95 posipaid

Caming Soon: A-D. O-A Converler, Controfier Board

and move!

Pristl

Name S — I

Addrass

Ciy

{rather Lhan numerics} make pregrams easeer lo read
and help preven! errors. $3%.85 postpad
1 Dissssembler on cassetle lape takes maching code

Siate [ — [,
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Strmg Synthesnzers '

violins/cello/piano, variable chorusing,
keyboard split, synthesizer interface,
variable sustain controls, jacks for foot
controls, dual vit_)lin/ cello mixers,
separate mixable piano output, stereo
string & computer interface options.

.%c'fy;z W Ihengr
just 8295 kit $600assembled
from B You're gonna love it !

TELL MEMORE ™™™ E

{ } SBend Assembly & Using Manual $6 refundable;
upon purchase Stringz 'n' Thingz. H
( ) SEND FREE CATALOG

name:

Address:
City: State: Zip:

-
ELECTROHICS Depts-P,
L 1020 W, Wilshire Bive., Gidahama City, BK 73t16 l-'(ﬂﬁ] 843-9626

CIRCLE NO. 47 ON FREE INFORMATION CARD

e v s

A fine selection of small tools,
measuring instruments, hard-to-find
items for shop, home and lab.
Convenient one-stop shopping for
technicians, engineers, craftsmen,
hobbyists. Major credit cards ac-
cepted, satisfaction assured. Get
your NATCAM catalog today.

/N National Camera, Inc.
F- 2000 West Union Ave., Dept.GGA™ .
Englewood CO 80"0 usa
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that will be three times as fast is
planned. The name “Microflame” has
given rise to all sorts of whimsical
names for associated products. Exam-
ples are the “Firebug” debugging sys-
tem and “Spark 16” computer.

6809. At this point we start getting into
Microprocessors that have been an-
nounced but are not yet generally avall-
able. The Motorola 6809, for example, is

16-bit microprocessor is arguable, how-
ever, since the data bus is only 8 bits
wide. This means that the efficiency
advantage of 16-bit instructions is only
partially realized, although it does make
retrofitting to existing hardware easier.
The 6809 retains all of the original 6800
instructions. Operation codes have been
changed, however, which necessitates
reassembly. Improvements include the
addition of a second index: register,
another stack pointer, and a relocatable
zero page. A 16-bit add from memory re-
quires 5 ps with the standard 2-MHZ
clock frequency. Hardware multiply is in-
cluded. It is only 8x8, although the 10-ps
speed allows 16x16 multiply at a speed
comparable o earlier 16-bit micro-
processors. Memory up to 64K bytes
can be addressed.

8086. This is Intel's entry into the cur-
rent 16-bit microprocessor race.: Al-
though source code compatibility with its
8080 miicroprocessor is claimed, '# is
only through a rather complex trans!at—
ing assembler. Besides some carry-
overs from the B08O, the instruction set
is unigue and as powerful as:those of
current minicomputers. Compared to the
8080, the biggest improvement s the in-
clusion of numerous addressing' modes,
though relative and indirect - through
memory are not available, The average
speed of the BO86 is impressive: 1.6 us
for a memory-to-register add and a mere
375 ns for a registet-to-register -add.
Note the use of the term “average”; part
of the speed improvement is owed to an
instruction “lookahead” circuit which is
rendered ineffective when a lot of condi-
tional branch instructions are executed.

A definite departure from what we
have seen so far is the ability to address
1-million bytes of memory! This extend-
ed addressing capability is through a
memory bank switching scheme, how-
ever. Hence, only 128K (84K program
storage and 64K data storage) can be
reached by a program without :the
hassle of using a bank switch.

an enhancement of the popular 6800 |
_B-bit microprocessor. lts status as a

Most Out of

Your Computer
with
Creative Computing

Software and Applications. Pragmatio, well-
documented programs with complete listings on data
base systems, word processing, communications,
simulations, investment analysis, games, music syn-
thesis, computer arl, business functions, building
control and maore.

System Evajuations. (n-depth, probing evaluations of
personal and small business systems every issue. No-
nonsense reviews of saftware from independents as well
as the majors.

Regular Features. Operaling Systems Q and A.
Columns on the TRS-80, Apple and PET. Book reviews.
Programming techniques. Short pregrams. Computer
games. New products. Even a dose of fiction and
foolishness.

We guarantee that Creative Computing will halp you
get more out of your personal, school, or business
computer or we'll give you your money back!

[ 2 years $40 {Save $32 over retail price)
[3 2 years $28 {Save $20 over retail price)
71 year $15 (Save $@ over refail price)
Foreign: T Surface add $9/yr. 3 Air add $24/yr.

To order, send payment or bankcard (Visa or Master
Charge) number and expiration date with your name and
address to Creative Gomputing, Attn: Lestie P.O. Box
789-M, Maerristown, N.J. 07960.

Save time! Phona bankcard orders toll-free to:

800-631-8112

(ln NJ call 201- 540 0445)

creative G mputiuﬁ

“P.0. Box 789-M, NarIslown, NJ 07260
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The world of
electronics
gee-mnzardry

-YOURS FREE.

32-pages of test instruments — from the
latest digital multimeters fo the famous
EiCO scopes. Security systems. Auto-
motive and hobbyist products. Kits and
assembled. EICO quality. EICO value.
For FREE catalog, check reader service
card or send 75¢ for first class mail.

108 New South Road
Hicksville, N.Y. 11801

\_ J
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FREE Ruils
CATALOG

Audio—Computers
Instruments
Kits & Assembled

219 W. RHAPSODY
SAN ANTONIC, TEXAS 78216
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Southwest Technical Products Corporation §

SAVE!

MONEY » TIME ¢ FREIGHT .

QUALITY STEREO EQUIPMENT
AT LOWEST PRICES.

YOUR REQUEST FOR QUOTA.
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ZB00D. The ZB00C is Zilog’s 16-bit con-
tender. The Z8000 instruction set gives
nearly every possible combination of in-
struction type and data lengths of 4, 8,
16, and 32 bits! Yes, there are instruc-
tions that deal directly with 32-bit op-
erands gnd registers. Naturally, with
such instruction-set sophistication, hard-
ware muitiply and divide are availabie
with up to 32-bit operands as well. Sales
literature compares ZB000 speed with
the PDP-11/45 minicomputer (a popuilai
but expensive minicomputer that fills a
rack) and declares the Z8000 winner
with an add time of 1.75 ps. Multiply is
less speedy in comparison {17.5 ps for
16x16 and 88 s for 32x32) but is still
quite respectable for a single-chip mi-
crocomputer. Up to 8-million words of
memory ¢an be directly addressed by
the Z8B00O0. This is made possible by the
32-bit registers, which is much more
convenient than bank switching.

MC68B000. This last processor is also
the most powerful and farthest from be-
ing available. In reality it is a 32-bit ma-
chine with a 16-bit data bus. All 8 ac-
cumulators and 8 index registers are a
full 32-bits in length. This puts it in the
maxicomputer league along with the
IBM 370. At this time, exact specifica-
tions are. not available, but the add time
is stated to be 1.5 ws. Muitiply/divide is
said to be faster than the Z8000, but no
figures are avaflable. Programs can di-
rectly address up to 16-million bytes of
memory through use of the 32-bit index
registers and a 24-bit pregram counter.

Conclusions. By now it should be ob-
vious why there's a great interest in the
recently announced 8086, Z8000, and
MC68000 microprocessors. These ma-
chines aré at least three times faster
than existing 16-bit units. Their ability to
address vast quantities of memory
promises to once more fill up computer
cabinets with memory, this time with
64K rather than 4K boards. The latter
properly miakes programmers happy;
the former makes everyone happy.

in short, the new microprocessors
give more of what 16-bit (and 32-bit} ar-
chitecture is good for. But don't expect
to find a system using the new chips in
computer stores right now. Of the top
three, only the 8086 has actually been
manufactured, so # might be well into
1980 before personal systems using
these chips are available. Meantime,
LSI-11 and 9900-based systems still
greatly outperform 8-bit-based systems
and are available now. <
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