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l Editor’s Page

TCJ’s BBS Again

1 should know better than to announce
something which I expect to be ready by
the time the magazine is out! In the last
issue I said that our BBS was running,
but as many of you know, it wasn’t. This
time 1 made sure that our BBS is really
up and running, in fact I can look over
my shoulder and watch it while I am
writing this.

Thanks to the assistance of Rea
Williams (Sysop Z-Node #10), and AM-
PRO, we now have the Little Board with
a 10 Meg hard drive running the Remote
Operating System (ROS). ROS was writ-
ten in Turbo Pascal by Steve Fox (Sysop
of the Albuquerque RCP/M, (505) 299-
5974), and apppears to be well suited for
our needs. One thing which I like is that
everything is handled by ROS, and the
caller never enters the operating system.
We will be publishing a series of articles
on running ROS on the AMPRO Little
Board, and will offer an AMPRO format
ready to run disk.

Now that it is running, we will be ad-
ding material as time permits. Check it
out and leave a message for the SYSOP
with your comment and suggestions.
Charge card orders for disks, back
issues, book orders, renewals, and sub-
scriptions can be placed as a private
message.

SOG '86

We attended Micro Cornucopia’s an-
nual SOG (Semi Official Get Together) in
Bend, Oregon, and greatly appreciated
the opportunity to spend three days
talking computers. George Morrow of
the former Morrow Computers gave a
very interesting talk about where the in-
dustry is going, and Norman Kerth top-
ped off the Saturday night banquet with
‘“The Care and Training of Engineers.”

In addition to the exhibitor’s tables
there were about 30 technical seminars,
and the discussions lasted far into the
night. Dave Thompson and the Micro
Cornucopia staff obviously worked hard
to present this well organized event, and
are to be congratulated on a job well
done!

The Ever Changing PC

Hal Hardenbergh (DTACK GROUN-
DED Flyer) has identified a new trend in
computers, where we can have RAM
capacity which is greater than the floppy
disk capacity — he predicts that by the
second half of 1967 the high-end personal
computer could have a 32-bit processor
and a minimum of 4 megabytes of RAM
(expandable to 16 megabytes). He also
predicts that three years after that the 4
megabit chips will arrive, so we will have
& minimum of 16 megabytes expandable
to 64 megabytes! This means that we will
have to revise our programming concep-
ts to deal with the entire program and
data present in RAM instead of grabbing
chunks of the data from disk. In issue #21,
I predicted that future computers would
eliminate the mechanical drives except
for the original loading or backing up of
files. With 16 to 64 megabytes of RAM
most of us will be able to realize this goal.

One very important new development
which George Morrow touched on was
the creation of silicon foundries which of-
fer custom chips from your disk file with
24 hour turn around. This is still brand
new, and the cost of the software
programs and manufacturing service
are too high for the average individual's
budget, but the prices will soon drop to
the point where it is feasibie to produce a
custom chip for special commercial ap-
plications. Eventually, you and I will be
able to design our own chips, accessing a
library for the common elements, to
build a customized hardware system.

Another notable trend is that they are
continually putting more functions on a
chip. This has lead to a packaging and
reliability problem due to the high pin
count, but as the trend continues the pin
count will drop dramatically as we ap-
proach the goal of having the entire
system on one chip. At this time the only

(Continued on page 42)
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6502 Fan

I'm not sure who this should be ad-
dressed to, so I'll leave it up for grabs.

I own and hack on several Z-80 and
several 6502 micros. I find in general that
it is easier to write code for the 6502s,
that I make fewer mistakes, that I use
less memory, and that the code executes
faster. I guess that the 6502 is the original
RISC.

This leads to the question, why isn’t
CP/M or one of its descendents available
for 65028” In this connection, I note that
SYBEX in 1980 advertised an 8080
simulator for 6502s (see Creative Com-
puting, June 1980, page 179). Wouldn’t
such a program allow direct porting of

CP/M to the 65027 What happened to the

program — was it a flop?

D.E.

Morrow DJDMA User

Your editorial in issue #24 raised a sen-
sitive issue to which I have no answer,
but hope to share when you receive one.
Specifically, the problem of adapting the
Morrow DJDMA disk controller on my
Decision One to read soft sectored disks.
When I bought the unit early in 19837 the
ads said that only a ROM change would
be required, but when I tried to get the
ROM I was told that it would require
trading in the controller board to the tune
of $250. I passed and have had to live with
four different computers, each with a dif-
ferent disk format. Life would be much

simpler if I could read and write soft sec-

tored 5%" disks on my Morrow Decision
One.
G.E.

Editor's note:

There are a lot of DJDMA users with the
same problem. We'd be very interested in
an article lor even better a series) on the
DJDMA disk controller.

Letters From Our Readers

Feedback On IBM Editorial

I read your editorial “Give IBM The
Credit They Deserve’” in issue #24. 1
disagree with some of your points. I don’t
believe that the pre-PC and post-PC
demarcation has much to do with IBM.
The term “PC", meaning ‘‘Personal
Computer” or ‘‘Personal Computing’’,
has been around since before IBM got in-
to this market. I remember attending a
computer convention in Dallas in 1977
which included a Personal Computer
exhibition of over 100 Personal Computer
vendors. IBM was not one of them.

Although there was much confusion in
the beginning, this was largely due to the
fact that it was a new industry with no
history to learn from. However, even-
tually many standards were established
such as Tarbel and KCC tape formats,
CP/M, $-100, etc. Much of the early work
that was done was trial and error, and
the late comers such as IBM simply ex-
ploited the trials and tribulations of the
pioneers.

It is true that “many people in the in-
dustry went their various ways instead of
cooperating to design a standard easy to
use product.” We should all be thankful
for that. It was these small but
courageous companies which risked
bankruptcy by experimenting with many
different approaches that led to the even-
tual standardization that we now enjoy.
And while this was happening, IBM sat
back and waited for all the mistakes to be
made before reinventing the wheel and
putting their name on it. After all IBM's
PC was based entirely on existing com-
ponents and technologies, including PC-
DOS which was originally developed by
Seattle Computers, an S-100 manufac-
turer, and sold to Microsoft.

It would have been impossible, even
for IBM, to ‘“‘design a standard easy to
use product’” without the years of ex-
perimentation and development which
was done prior to IBM’s entry. It is in-
teresting to note that although IBM sent
its representatives to the meetings of the
IEEE-696 (S-100) standards commitee,
they did not announce their personal
computer until after the standard was
adopted. In effect, they led everyone to
believe that they would support the stan-

dard knowing that they were going to
sabotage it. Had IBM not come out with
their personal computer, the rest of the
industry certainly would have continued
to progress and develop newer and better
standards.

R.R.

More IBM-PC Feedback

Here are a few words in response to
your editorial in Issue #24. I don’t doubt
the validity of your statistics regarding 8-
bit CPUs, but remember that a very
large majority of the majority is NOT
being used for data processing in any
conventional sense, but for controlling
devices. Instead of finding many 8-bit
CPUs in new computers these days,
you’ll be finding more of them in sewing
machines and fuel injectors.

I don’t doubt that most 8-bit machines
are just as useful as they were when they
were purchased (in fact, I've used that
argument myself), and of the four com-
puters in this house, three of them are 8-
bitters. But just because an old adding
machine still works !i:~ brand-new
doesn’t mean I want to handle MY ac-
counting with one today! 99+% of the
serious computing that goes on here gets
accomplished on the one MS-DOS com-
puter.

I used to feel that I must defend my &
bit computer, and I joined in the chorus
that derided MS-DOS for being imper-
fect. Although I wouldn’t have admitted
it for all the world, I can see now that 1
was really only trying to convince myself
that my significant investment wasn’t
wasted. When I finally was “‘forced” to
purchase a PC-clone (I bought it AND a
hard disk AND 640K of memory for less
than it would have cost me to buy tne
hard disk for my Kaypro 4-'84) I found
out the truth.

No, MS-DOS isn't perfect, neither are
you or my minister. Yes, it IS without
reservation better than CP/M. That's
why dedicated hackers go to such lengths
to replace CP/M with something a little
more useable. Without a standard it's a
struggle. I tried for endless weeks to get
ZCPR3 to run on my machine, and
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couldn’t make it work because I had a
new release of the operating system.
When 1 finally did get it to work
somewhat, I was never convinced that it
was worth it. There were so many oc-

BD Software, inc.. maker of the original

- cesions when [ had to cold boot because CP-M-80 C Language Development
something wasn't configured just right,
that I finally gave up and went back to System, knows
plain-vanilla CP/M. Yes, I was ripe for a

— change.

ditional multifunction card for $89. To be
able to configure a ram-disk if 1 want,
just using a utility that’s part of the PC-

Now it's comforting to be able to add . . s
another 21 Mbytes of disk to my con-
. puter, if I want to, for $395, or an ad-

— DOS I bought (I do that for my RBBS, so So the compilation. inkage and execution
the menus, bulletins, and help files are speeds of BDS C are the fastest available, even
fast). There's such a community of good (especially!) on floppy-based systems. Just ask
programmers  producing excellent any user! With 15.000 ~ packages sold since
— Public Domain software for the PC now, 1979. there are /ots of users . . .
that 1 don’t miss ANYTHING from my
CP/M collection. For that matter, I can New! Ed Ream's RED text editor has been
even emulate a Z-80 with a CP/M 2.2 integrated into the package. making BDS C a

system, but I've only done it for

curiosity’s sake, never because I n ceded truly complete, self-contained C development

something that wasn’t available for {ree system.
. for the PC. .
The best programming editor I've ever Powerful original features: CDB symbalic
seen is available for free (EDWIN), plus source-level debugger, fully customizable
the best term program I've ever seen library and run-time package (for convenient
— (ProComm v2.3). Public Domain ROM-ing of code), XMODEM-compatible
programs like PS and DOSamatic par- telecommunications package, and other sample
tition memory to hold more than one applications.

program at a time (made possible by the
- ' easy availability of sufficient RAM).
There are spreadsheets that damn-near
duplicate Lotus 1-2-3, and database
systems that keep dBASE III looking
over it's shoulder, I'm sure. Because of
the large installed base of compatible
computers, shareware publishers like
— Jim Button and others provide a wealth
of excellent software that can be tried-
out before it’s bought.
I don’t wast time defending my 8-bit
- - machines any more, or trying to make a
patched-together  operating  system
work. I spend it getting important things
done with my inexpensive PC-clone.

National C User's Group provides direct access
to the weaith of public-domarn software wntten
in BDS C. including text editors and formatters,
BBS's, assemblers, C compliers, games and
much more.

N

Compiete package price: $150.

All soft-sectored disk formats. plus Apple

CPM. available off-the-shelf. Shipping: free. by

UPS. within USA for prepaid orders. Canada: 35.
Other: $25. VISA. MC. COD. rush orders accepted.

| : DSoitware; [ne.

JH.
_ BD Software, inc.
P O Box 2368 =
(Continued on page 44) Cambridge MA 02238 N
617 + 576 + 3828 ( .‘2
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Repairing and Modifying Printed Circuits

by James O’Connor

Remember those little clouds above
the heads of characters in a comic strip
that contain the words being spoken,
whenever a cartoon character needed to
uttet some unprintable oath the car-
toonist would fill the cloud with *? +%&
or t%@**!. Anyone who works with prin-
ted circuit boards (PCBs) for very long
may one day look up and see one of those
clouds floating above them. The cause
could be any of a number of events,
perhaps a two or three hundred dollar
board sacrificed itself to protect a ten-
cent fuse (one of Murphy’s Laws). A
lightning strike, a power surge, a
misplaced scope probe shorted out, or
perhaps that rarest of all events — you
somehow bunged up the board yourself
trying to unsolder a defective IC.

In the prior article in this series we
took pains to emphasize the importance
of evaluating the merits of trying to un-
solder a part as opposed to the relatively
safe method of cutting it off the board.

Still there are times when unsoldering -

may be the method of choice, maybe
you're not really sure the part is defec-
tive, or perhaps you need to make a
modification. Just as once you begin to
solder, you’ll soon need to know how to
unsolder, so also once you start un-
soldering you’ll soon need to know how to
repair some of the minor damage that
can result.

Fortunately there are quite a variety of
tools and techniques that go a long way
towards restoring the function of a board
and even the appearance, in this article
some of the most useful methods for the
casual builder will be featured. Since
many of these techniques apply both to
modifications made on purpose and
repairs made by necessity, this article
combines both facets.

A great many artists and
photographers have found printed circuit
boards to be aesthetically pleasing,
almost miniature surreal works of art.
Most technicians realize that how a cir-
cuit looks rarely affects how it works
(there are a few exceptions to this but
mostly concern the original designer
rather than the assembler or repairer).
Still the manner in which a repair or

modification is made can impact the
future reliability of a circuit. Improper
solder joints, dangling wires, or
damaged circuit board material can all
reduce the durability of a circuit. In this
articie we’ll be careful to emphasize
procedures that preclude this sort of
problem. We're not trying for results that
can't be seen, but results that when seen
are judged sturdy and effective.

Since the features of printed circuits
have a direct impact on the ways in
which they can be repaired we’ll start by
wandering thru the geography of printed
circuit boards, up and down the byways,
following the trace jumpers, even diving
into the substrata. Next we take a detour
into the land of Mods, where they make
deliberate changes to circuit boards. The
land of Mods is inhabited by yet another
type of jumper which we’ll examine in
some detail. Many of the methods we
meet here are just as applicable in the
next place we visit which is why we come
this way. Finally we arrive at the
destination of our travel the circuit
repair depot, where the Flat Wires and
the Glue-ons live.

Board Geography

Since the focus of this article is fixing
printed circuit boards it may prove help-
ful to spend some time examining the
geography and landscape features of
boards. By the way the, traces on a prin-
ted circuit are sometimes called lands so
use of the word landscape has more than
atrace of truth in it.

If you start by assembling a simple kit
or a kit that began as a feature construc-
tion article in a magazine then chances
are good that you'll be working with a
single sided board. No you haven't sud-
denly warped into a world with only two
dimensions. In this case a single sided
board is one that has circuit traces et-
ched on only one side. These are very
easy to manufacture and you can even
purchase supplies or complete kits that
let you make your own boards.

A circuit board starts out as blank
which consists of a substrate material
with a coating of copper over one side.
The circuit pattern is then either

mechanically or more often
photographically imprinted onto the
copper, where traces are to remain the
copper is made resistant. The next step is
to immerse the board into an acid
solution that etches away the copper ex-
cept where it is resistant to the acid. This
isolates each signal carrying trace from
all the others except where they are
meant to connect.

On all but the simplest of boards some
traces may need to cross over each other
to get where they’re going. Clearly this is
impossible without shorting the signals
from one trace to the crossing trace. To
get around this problem, one trace is
terminated at a donut pad like those used
to mount component leads, this will later
be drilled out along with all the other
pads, on the other side of the crossing
trace another pad is positioned and the
first trace continues on from there. To
join the two pads a short piece of bare
wire (insulated wire may be used for
long stretches) is soldered between
them. The wire allows the signal to jump
from one side of the board to the other
and then back again, hence these are
called ‘jumpers’.

As fantastic as it may sound, jumpers
have been the center of a mild controver-
sy over the years. Some people claim
that they can introduce distortions into
the signals they carry, while others scoff
at this notion. The truth lies somewhere
in between, some circuits, dynamic
memories for instance, can be affected
by physical routing of the signals, but
most circuits are not adversely affected.
The real rap against jumpers is that they
require labor to make and install and
they preciude fully automated insertion
of all components. For kits and prototype
boards this is irrelevant, the kit assem-
bler namely you and I will gladly supply
the needed labor.

As boards grew in complexity and
shrank in physical size the problem of
jumpers became more acute. To
eliminate them the modern double sided
circuit board was developed, and the
even more recent multi-layer boards.
Double sided boards have traces etched
on both sides, multi layers have that plus
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one or more internal traces (like san-
dwiches). Wherever traces need to cross
each other one trace is routed to the op-
posite side of the board and then back
again, traces can shift as often as
necessary. This flexibility permits a
more orderly placement of the com-
ponents. But lacking jumpers how are
the traces electrically joined from side to
side?

VIAs

A hole is drilled where traces need to
join just like the holes used to mount the
component leads, in fact all holes are
drilled in one step. Then the inside sur-
face of all the holes is plated with metal
that bonds to the traces on each side and
thus joins them together. Boards that
have been so processed are said to have
‘plated thru holes’. Where the plated
holes join traces is called a via from the
Latin word for road or way, the traces
are joined by way of the via. The other
holes are still called holes, nobody seems
to have coined a buzzword for them, at
least that I know of.

The manufacture of double or multi
layer boards with plated thru holes is
much more complex. The plating process
is particularly critical since improper
plating could result in a board that looks
fine but won’t work correctly after being
assembled. To avoid this most board
makers have special testing equipment
that checks boards for electrical con-
tinuity. When you begin to assemble a kit
you should examine such boards for an
inspection stamp. You should also look
for any visible defects especially in lieu
of an inspection stamp. Boards with bad
plating can be really tough to fix, not
because it's hard to fix a badly plated
hole but because it’s hard to find them. A
board which has been repaired is usuaily
OK as it indicates that the board was
tested and any bad spots corrected.

Another problem that can occur with
vias themselves is that of the mis-placed
lead. Sounds like the famous red-herring
of a detective story, if you encounter one
you'll need to be a pretty good detective
to figure it out. It all started back when
the board was being designed, the
physical placement of parts was decided
upon based on the parts in the maker's
inventory. Once the board or kit went in-
to production those original parts were
all used up, new parts were then ordered.
Most electronic parts have the same size
and shape regardiess of who made them
but not always. Capacitors for example
come in many shapes with different lead

spacing while still being the same elec-
tronically. Most boards will have an
outline in white indicating where the
body of the part should be placed and
most parts will fall right into place. But if
a newer part has been substituted then it
may need to be bent and prodded into
place because it has a different lead
spacing. Rarely a via may be lurking
next to a component hole and the new
part may slip into the via instead of the
hole. It's only natural to think a part
belongs where it fits best.

With a mis-placed lead the board will
fail to function, it’s just like having
crossed wires or solder bridges, but
much harder to spot. Many kit builders
have had to pack up the board and return
it to the maker, whose technicians are
usually able to solve the problem in a
flash, they probably get dozens back with
the same problem. The poor victim of the
mis-placed lead is then told that they put
a part in wrong, which only adds to the
mystery since they probably checked
everything at least thrice. At least if they
knew how many others had been ensared
they would feel less chagrined.

Would you believe we could spend this
much time talking about what are really
just tiny holes. There is at least one more
point about vias, they can be very handy
to have around when you need to modify
or repair a board. Because a via can be
soldered to just as any other component
hole you can route wires from a via to a
lead. When you're instructed to modify a
board and not given any specific route to
follow (frequently the case) you should

e
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look for vias and use them when possible.
When you have to run a wire some
distance on the solder side of a board
such a wire is vulnerable to damage.
Sometimes glue is used to hold the wire
down against the board, but you can also
use vias to allow the wire to be routed
mostly on the component side where it
will be protected. Feed the wire right
thru the via, naturally use insulated wire
and don't solder it to the vias.

Board Substrates

The material used to make a circuit
board is termed the substrate. In the ar-
ticle on unsoldering the two main types of
substrate were mentioned because one
type is more fragile and thus needs
special handling during unsoldering.

Briefly, most circuit boards made in
North America are made by companies
who also make boards to be used by the
Military, and such boards must be very
tough indeed. These will have substrates
made of glass filled epoxy, an amalgam
of fiberglas and epoxy. Everyone gets
such durable boards because it's more
convenient for the board makers to
produce only one type. Boards made in
the Far East, typically for consumer
goods, may have paper laminate sub-
strates which are less expensive to make
and work quite well in their proper en-
vironment.

Most computer and digital electronics
boards will be of the epoxy type while
most audio and video products tend to
have paper-laminated boards.

The epoxy type is very rugged and
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