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ROTHMAN WRITES AGAIN
Allyn Rothman writea from New York:

"I don't have much progress to re-
port on the hardware side, but my
losic design has undergone several
revisions. My basic philosophy
st1ll remains that of implementing
the machine instructions by means
of a microprogram stored in some
type of read-only-memory or alter-
able ROM., This neatly divides my
work effort into two convenlent
sections, I can design and test the
logic of my microprogram on another
computer using sinulation tech-
niques, thus saving the expense and
tine of building complex loglcal
functions with hardware. The hard-
ware I require, then, becones Just
the ROM plus relatively simple data
busses and gates. I have redeslgned
the nicro-loglc several tines,
gince as varlous ICs become cheaper
on the market, 1t pays to take ad-
vantage of them in the overall de-
sign. Prices are droppin. rapldly,
so I tend to spend more time devel-
oping my "firmware," and less on
the hardware, ROMs are stlll expen-
sive, and with my computer depend-
ing heavily on them, the longer 1
walt to buy, the cheaper my machine
becomes. For me, looking at the
output from a successful micro-
loglce simulation run is Juet as
satisfying as seeing the lights
blinking on the finished machine,

"I have been lucky in one respect,
My memory, which 1s a 10K x 12-bit
unit taken from an IBM 1620, is
working satisfactorily in a bread-
board setup. It runs with a 10~
microsecond cycle time and appears
to be 100% reliable as far as
errors are concerned, I see that
Bob Carpenter is also maklng use
of an IBM 1620 memory [Mar. 1972,

p 3], which he obtalned from the
sane gource that I did, Ferhach &
Rademan, I regret not having bought
addltional modules, because the slow
cycle time plus the core matrix
switches uvsed for drive-line selec-
tion make the unit relatively easy
to operate, The 1lO-psgec cycle time
also gives me plenty of room for
micro-programming to control all
the necessary functlons between
cycles. A 500-nsec cycle time may
Le r1$ht with the state of the art,
but I'd sooner avoild the rroblens
and aggravation from such nhlgh fre-
qQuencles, and settle for a slower
nenory that works rellatly., I think
Eob 1s at a declded dilsgadvantage
using his 12-plane unit for a 12-
bit word. Having a spare plane
(which I would advise 41ls sonmehow
adding) provides a parity bit, and
thls 1s cruclal to reliable opera-
tion. Not Just by indicating obvious
catastrorhlc failures, but for
"tuning" the memory to operate in
the middle of 1ts error-free opera-
tine area., I check the narlty error
count and I vary the select drive
currents and the matrix swltch blas
current to develop a plot which
neatly defines for me in what region
my memory 1s most rellable.

"steve Wiebking quotes an excellent
text [llov. 1971, p 5] on micro-pro-
gramming concepts, but T submit that
1t 1s possible to implement the
micro-loglic to support the IEM 360
instruction set in a far more simple
manner than the approach taken by
IBM. IBM's micro-logic was not de-
signed to minimize the number of
separate functions needed to support
1te instruction set. It was designed,
rather, for complete flexibility so
that emulators for their older com-
puters and a very complex I/0 chan-
nel system could be included in the
machlne capabllities, The 360 micro-



instructions therefore control
hardware gates, latchea, and data
channelg at a nuch lower level in
the machine hardware than is nec-
essary to merely implement the in-
struction set. ¥or the fun of 1t,

I have partially developed micro-
code from which most of the 360
machine functlons could be control-
led, and it appears that far less
than the 1408-word x 176-bit ROM
which IBM presently uses 1s needed
to actually support the instruction
set. Leave out the floating-point
instructions, and you are not left
wlth an impossibly large task, As
the book on micro-programming by
Husson explains, Honeywell has
taken the oprosite approach from
IBM, resulting in more compact
microcode that controls the actual
machine hardware at a much higher
functlonal level, I find the de-
glgning of a microlanguage to im-
plement machine instruction sets

to be one of the most interesting
aspects of computer design. To conme
up with optimal contrcl micro-
instructions which minimize ROM re-~
qQuirements while maximizing control
flexibility 1s tricky buslness, but
far more satisfying (to me) than
getting a shift reglster to work.

I would like to know if anyone is
gerlousgly considering tackling a
360-1ike machine, especially wilth

a nicroprogram approach.

"In the March 1972 Newsletter was

a small blurb on the utility or
necessity of using an oscllloscope
in developing machine hardware, I
find an oscllloscope indlspensible;
80 much so that I am in the procesas
of putting together a more adequate
one than the sinmple one now at ny
disposal, A delayed sweep doesn't
geem to be that essential, since
you can always find some pulse 1in
the system advanced enough to pro-
vide a trigger signal for the wave-
form you actually want to look at,
what 1s a real convenlence 1s a
dual trace, because very often it
i1s the time relationship between
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two pulses that 1s of interest. For
thoge who want to build a kit, I re-
commnend the Heathkit IO0-1056 30lid
State 15-MHz Dual Trace Triggered
Scope, at $429. I'm making it an
even better buy by scratch-building
it myself from Heath schematics and
using a less expensive CRT (flat-
face tubes aren't cheap). I expect
to finish the Job for about 3100,
And I started out buillding a com-
puter!

"The longer I wait, the cheaper ICs
become, so I feel very little pres-
sure to rugh ny machine to comple-
tlon. The software simulation of my
micro-instructions provides me with
enough of a sense of accomplishment
for the time being. I would be in-
terested in hearing from any members
who have guccessfully used ROls,
especlally the senlconductor tyves.
Yas anyone attempted a CRT I/0 de-
vice? Many such unlits have been
mentioned, but has anyone actually
managed to build one? [Allyn Rothman.
19 Roberta Lane, Syosset, NY 11791]"

TWO YORKING COMPUTERS
D.A. Bowman writes from Arizona:

"I have built two computers from
scrap parts in the past 4 years.
Both are 12-tit, Z2-psec machines
patterned after the FDP-8 instruc-
tion set. The first was bullt from
second-generation discrete-component
DTL NAND logic. The menory was of

ny own design., My second couputer
wasg bullt to get around the power
digsipation problem (1,5W) of the
first machline. It gets expensive

to operate and refrigerate that kind
of system in Arizona, The second ma-
chine 1s made out of 7400 serles TTL
and has an 8K x 12 main core memory.

"I have algo designed and have oper-
ating the following extenslons to my
computer: high-speed reader and
punch (General Electric); Calcomp
565 incremental plotter; 32K-word
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x 12-blt extended core memory; ASR
33 Teletype; video display (16
lines of 64 characters, 1K refresh
memory, 5x7 dot-matrix characters);
X~Y D/A converter and storage
scope.

"All of the PDP-8 sgoftware works

on ny system. Thls has saved con=-
glderable time, as you can well
imagine. I have used the followlng
DEC software: compllers (Focal -
8K, Fasle - Foly, Fortran - 8K);
assemblers (Macro 8, Pal III,
Saber); maintenance programs, disk
monitor systems (my 32K core memory
looks like a DF32 Digk System).

"My entlire system loglics are mount-
ed 1n a 19-1nch rack and all of the
packages are wire-wrapped together
using 30-gage wire. I use wire-wrap
boards on which you can mount 200
TTL packages. They are mounted up-
side down and soldered to pins that
go through the board and are wire-
wrapped on the other side, Thils
allowed me to put my whole coaputer
logic (reglsters plus control and
tining) on one card. I have & mod-
ule that holds 10 such cards, 1n-
cluding: one for video displaey log-
lc, one 32K interface loglc, two
core memory, one Teletype and high-
speed reader/punch logic, one com-
puter card,

"I have devoted most of my spare
time for the last four years in
accumulating the parts and develop-
ing my software,"

THE TRADING FOST & HELP WANTED
1101 RAMs

Dave Vednor (P,0O, Box 1317, Tustin,
Calif. 92680) writes: "I've had a
mfr offer me 2700 pleces of a CMI
1101 256«bilt RAM. These are new,
but have teen scrapped due to a
product change." With at least 16,
at $1.50 each, you've got & 4K x 1
memory, at $24, With at least 256,
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at 31,25 each, a 4K x 16 memory for
$320. And with at least 512 of these,
at $1,17 each, an 8K x 16 memory, for
$600. "I need a total order of 500
minlmum to get these prices. If I can
move all 2700, prices would be about
10-15% lower. Agaln, these devices
are new and are belng offered to ne
by a coumputer mfr, However, I can
offer no guarantee,

Time-Sharing Club

Frank Eperjesi (P.0O, Box 221, Bur-
bank, Calif. 91503) writes: 'I would
like to start a local club in eilther
LA or Orange County. I live 1in
Orange County but am in LA so much
that I don't care which area — it
depends on where I could drum up

the other members. The purrose of
the club would be to buy a small
tlme-gharing system. I figure that
1f 20 people were to kick in $250
each to Joln, and possibly 3250 a
year thereafter, thls would allow

me and the other members to have a
falrly poverful system at mininum
expense, and expandable as extra
members Join. The other possibility
would be for ten people to get to-
gether to purchase an Intel computer
development system (about #$1K) and

a TI printer/dual mag-tape unit with
keyboard ($2400) and misc. hardware
at about $1K. This would be a fairly
powerful minl-computer gystem at
mininum expense. "

727 Tape Drives

Alvin Marshall (412 Oakwood, Angola,
Ind. 46703) says: "I have gome 727
tape drives — wlth the books —
$100; you haul 'em, These are tube,
but worked when removed, They are
stored at Focomoke, Md., not at my
place, but they can be pilcked up

at almost any time."

727 Circult Info%

Al Sinclalr (941 Hed§e Dr,, Migsl-
ssauga, Ont,, Canada): "I acquired
an IBM 727 tape drive in perfect
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condition and spent the next four
months tracing out all the cir-
cults. Is there no way of getting
this information? I use a 14-HP
3-ph motor and & 240-t0-208V auto-
transformer to generate the three-
rhase nower to run the tape drive.
I am dispensing with all parity
and deskewing circultry at this
time since the relatively few
errors don't matter to me anyway.
The outflt sure generates a lot of
noise in the house!

On a visit to Kingston, N.Y.,
dropped in to P&D Surplus [Mar.
1972 Newsletter ] and picked up a
card reader, keyboards, control
panels and a host of other parts
et ridiculousgly low prices."

Surplus Items

Gary Forbes (2028 ¥, Indian School,
Box 100, Phoenix, Ariz. §5015)

eent a list of ltems advertised 1n
the Dec. 1972 Popular Electronics;
he has a 2K x 1-bit core rlane for
35, driver board for 33, sense am-
plifier for $2, IBM electric type-
writer with solenoids, #50; ICs;

IC mounting boards, core stack, ete.
Write him for a copy of the list,

Any Readers Involved?

Dave Digby (311 S, Brown Ave., Or-
lando, Fla, 32801) writes:

"Over the past year or two here in
Florida, I have been too busy de-
slgning computers at work to feel
much like dolng 1t also at home,
Have not given ur the projJact, how-
ever, but keep &ccumulating little
bits and pleces. Let me 1llst a few
minor projects in various states

of non-completion: (1) & one-pass
assembler, hopefully tallored to
very small computers, Few restric-
tions on features for paper tape
obJect tape, but obviously requires
an optional second pass for com-
plete address data in listing. (2)
An all digital modem -- except for
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line interface. (3) A disrlay buf-
fer and generator to display on
conventional TV get.

Are any readers currently lnvolved
in accunulating orders for shift
reglsters or other memories? Or in
evaluating currently available log-
ic lines for home computer use? Or
in projecting possibllities coning
up with M4OS, CMOS, etc?!

KENBAK DROFS CASSETE INPUT

Development of the cassette input
for the XKenbak-1 tralning computer
(March 1972 Newsletter, p 1) has
been shelved, as 1t 1sn't needed
in the educational field, toward
which the Kentak-1 1s orlented,
Kenbak 1s concentrating on the
secondary and post-secondary
schools, which can obtaln Federal
funding for such hardware,

Half a dozen of the Kenbak-l (which
1s now %850) have been sold to pri-
vate 1lndividuals, half of whom are
programmers and EE's, As one pro-
grammer put i1t, "I have an IBl com-
ruter at work with half a million
words of storage, but I didn't have
a computer at home."

Kenbak Corp, 1s now at 12167 Leven
Lane, Los Angeles, Calif, 90049,
(213) 472-8347; John Blankenbaker,
prresident,

A $695 COMPUTER KIT

The System One computer kit will
soon be avallable from EPD, P.C,
Box 1014, Glenwood Springs, Colo,
81601, There are 16 individual kits
that make up the entire computer,
with 1K of memory, and addressing
for 8K. System One contains 82 ICs
and has a control and digplay con-
sole that displays the contents of
most of the major registers. Input
1s by pushbutton; output ty lamps.
There are 29 micro-instructions
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and 28 combined micro-commands
programmed in a dlode matrlx that
is in the form of a read-only mem-
ory. This matrix can be altered by
the user who wishes to try out his
own instructions, The entire Sys-
tem One 1s 4695. The plans, with
all schematics and parts layout,
1s 325. The first ad will appear
in the May Radio-Electronics.

You will need a good scope (at
least 10 MHz), preferably dual-
trace, for setting the core levels.
System One has a data-bus termina-
tor connector, and there are in-
structions for setting up I/0 to
anything that operates on an 8-bilt
binary code. Only 15 machines will
be offered at thls time, because
EPD has only 15 IBEM 1401 core mem-
ories, bought surplus, and no more
are avallable, ‘'hen the core 1s
gone, they will switch to solid-
state memory, elther Intel 1106 or
Signetics 2601 1024-bit types.

This will add about $200 to the
price; this machine willl be Systen
Two; another change wlll be from
8-bit with link to 16-bit with link,

System One 1s patterned after the
PDP-8, but comes only with a list
of commands. There is no user group
yet -- only 11 of the original Sys-
tem One machines were made (plus 2
prototypes).

Also available 1s an 80-page lem-
ory Core Booklet, MPB-1l, for $5,
on setting up a core nmemory, with
values for the 1401 menory as used
in System One, but with all the
equations for adaopting to any core
menory.

IN PRINT

Cryptology and Computers

By colncldence, two articles on &
subject quite rare in trade maga-
zines appeared in January: "Compu-
ters and Cryptology" by Chesson in
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Datamation (Jan. 1973, pp 62-64,
77-81) and "How to protect data
with clphers that are really hard
to break" by Geffe in Electronics
(Jan. 4, 1973, pp 99-101). The
firet 1s about programs for crypto-
analysis and includes a Fortran
progran for simple work; the second
describes enciphering methods.

ROMs in Digital Systems

"ROMs are versatile in digital sys-
tems" by Percival of National Semi-
Conductor (Electronic Design, June

8, 1972, pp 66-71) goes into lookup
tables, programming the ROM, arith-

metlc with ROls, converting codes,
and microprogramning.

L3I and Central Processors

In the Wov. 1872 IEEE Spectrun,
"MOS/LSI launches the low-cost pro-
cessor" (pp 33-40)is well worth
reading (reprint 1s $1.50 from IEEE,
545 E. 47 8t., NY, NY 10017; ask
for article X72-112 within a year).

The devices outllined are the Ameri-
can Mlcrosystems 7200, Fairchild
PP3-25, Intel MCS-4 and }C3-8, MNat-
ional MAFS and GPC/P. The MCS8-4 is
noted as having an extenglve soft-
ware library compared with other
processor famlilies.

The article points out the slower
executlon times of 108 processors,
the minimum applications support
from the makers, and the need to
buy large quantitles of an IC to
offset customized masking charges.

TV Set for Data Display

"TV get 1s display for data termi-
nal," by Bratt of Motorola (Elec-
tronlc Deslign, Sept. 14, 1972, pp
154-141), has an all-digital char-
acter-generation circult; 1024
characters, each in a 5x7 dot mat-
rix, with 16 rows of 64 colunns;

full set of 64 ASCII alphanumeric
characters available., Six 1024-bit
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"he Amateur Computer Joclety 18
open to all who are interested
in bullding and operating a dig-
| 1tal ocomputer that can at least
perform automatic multiplication
and division, or 1s of a compar-
able complexity.

For membership in the ACS, and
a gubsoription of at least eight
1gsue of Vol, III of the News-
letter, send ¥5 (or a check) to:

S8tephen B, Gray

Amateur Computer Soclety

260 Noroton Ave,

Darien, Conn., 06820
The ACS Newsletter willl
every two months or so,

appear

RAMs refresh the dlsplay; &a spec-
lalized ROM (MCM11l31l) generates
the characters; the remaining cir-
cults require nuch construction,
on four loglc cards.

Computer Logic Book

For your son or & young friend,
'Beginner's Guide to Computer Log-
ic" i3 a recent one from Tab Books
(Blue Ridge Summit, Pa. 17214).

By Gerald Stapleton, 1t has 192
pages, 1s $7.95 hardbound, $4.95
paperbound.

The first 396 pages are on loglc
theory. The rest 1s on bullding
loglc projects. A dlscrete-compo-
nent breadboard (DTL) 1s bullt,
Then come ICs, RTL and DTL, with
breadboards for each, The final IC
DTL experiment 1s an 3-blt binary
adder-~subtractor,

Laboratpr% Manual for Integrated
Computer Circuits.,

The paperback with thls name, by
Robert F, Coughlin (Prentice-Hall,
152 pages, $5,95) has a somewhat
misleading title. The manual starts
off with facts and principles about
RS flip-flops, and then asks the
student to design several of these
with various paraneters, It dis-
cusses and glves some applications
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of some ICs: I'OR gates, Schnitt
triggers, JK fllp-flops, and count-
ers, and descrlbes some lat experl-
ments for each. Some 20 pages are
devoted to "Deslgn and Bulld an
Analog Computer" without going into
much detall, The appendix provides
circults for a regulated power sup-
ply and an "IC control and readout
board, " along with photos of a
breadboard using Augat sockets, sub-
minlature banana jacks, and a Vec-
torboard with holes on " centers.

Computer Structures: Readings and
Examples

This 1s the title of a 668-page

book, by Eell and lewell of Carnegle-
Mellon University (McGraw-Hill,

1971, 316.50). It 1s a "case-study
approach covering 40 distinct com-
puter types,"

In one convenlent volume, the auth-
ors have collected a variety of
historical and/or technical papers
that cover the recent hlstory of
computers, Many of these papers are
unpublished or difficult to obtain,
Among the computers covered are the
DEC PDP-8; LGP 30 and 21; IBM 1800,
1401, 7094 and 650; Midac; Illiac
IV; and two desk calculators, the
Olivetti Programma 101 and the H-P
9100A, Fine for browsing.

As Gene Witherup of Pa, puts 1t:
"This 1s an excellent study of the
development of computer systems,
with emphasls on the language set
and central-processor configuration,
It contalns 688 pages....It 1s not
a "how to" book, but 1t 1s defini-
tely of interest to the serlous stu-
dent of computer organization,'

SURVEY FORM?

If you were sent a Survey Form and
haven't returned 1t yet, please
£111 1t in and send it to Darlen,

Copyright 1973 by Stephen 5., Gray
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