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SKIP II:
A Very Inexpensive
Microcomputer

“SKIP Il, my low-cost introduction to microcomputers.”’—Author.

hen | first began to look

at home computer sys-
tems with the idea of actually
buying one, it wasn’t long be-
fore | had to decide exactly
what | wanted. Did | want a sys-
tem that you take home, un-
pack, plug it in and begin pro-
gramming? Or would it be more
fun—and would | learn more—
if | bought a basic, single-board
system that could be expanded
at a later date? A trip to my
local computer store made the
decision for me—the ready-to-
run systems were simply out of
my price range. Therefore, it
would have to be a single-board
computer.

Once | made that decision, |
was faced with another: which
single-board system should |
buy? There were, and still are,
many of these on the market,
and it’s no easy task to decide
which one best suits your pur-
pose. After reading literature
The SKIP Il kit as it arrived in the mail. The black object in the center is the 40-pin socket for the  on the more popular and well-
SC/MP-Il microprocessor chip, shown wrapped in foil just below the socket. known systems (such as the
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Fig. 1. Pin-out information.

KIM, the COSMAC EIf and the
E&L MMD-1), | found what | was
looking for in a kit manufac-
tured and sold by NBL in
Richardson, Texas.

Basically, | was looking for
three things. First, | wanted to
learn as much as | could about
the hardware end of microcom-
puters, both the design phase
and construction techniques.
Second, | wanted a kit that
could be expanded to a maxi-
mum configuration system at a
reasonable cost and on a
“money available” basis. Final-
ly, | didn’t want to have to mort-
gage my house and car to buy
the basic computer.

The SKIP |l kit from NBL filled
the bill perfectly, and | would
like to tell you about both the
kit and my experiences in con-
structing it. Please bear in mind
that | had never worked with
printed circuits before this and
knew very little about hardware
or digital design. My knowledge
was confined to software de-
sign and systems programming
on large, multi-user systems.

The SCIMP-1l Chip and SKIP Il

The heart of the SKIP Il mi-
crocomputer is the SC/MP-II mi-
croprocessor chip manufac-
tured by National Semiconduc-
tor. This little known but quite
powerful processor chip is
gaining in popularity among
hobbyists. Constructed as a
standard n-channel, 8-bit mi-
croprocessor in a 40-pin DIP,
the SC/MP-Il was originally in-
tended for use in general-pur-
pose applications such as test
systems, process controllers,
word-processing systems and
the like. However, because of
its low cost, strong instruction
set, versatility and ease of in-

terfacing with almost all of the
peripherals available today, the
SCIMP-1l is ideally suited for
the hobbyist.

The Simple Cost-effective Mi-
cro Processor, version |l is ca-
pable of addressing up to 65K
of memory, contains both serial
and parallel data transfer in-
structions as well as its own
timing circuitry and is designed
for low power consumption. It
requires a single + 5 volt power
supply (unlike the original
SC/MP, which required both a
+5 and a —7 volt supply). The
pin-out information is shown in
Fig. 1, while a typical applica-
tion utilizing the SC/MP-II is
shown in Fig. 2. Note that the
SC/MP and the SCIMP-Il are
software compatible but not
pin-out compatible—several
signals changed from active
low on the SC/MP to active high
on the SC/MP-II or vice versa.

NBL interfaced a keyboard
and an array of LEDs to the vari-
ous chip inputs, providing a
way to input and output data. A
complete 1K of RAM was added
along with the required control
circuitry. The entire computer
consists of two parts: the print-
ed circuit board containing 27
integrated circuits and a screen-
printed front panel containing
the keyboard, control buttons
and LED readouts.

The keyboard is interfaced
directly to the CPU without use
of a ROM. Several control but-
tons are provided.

RESET aborts any program
in progress and sets the pro-
gram counter to zero so that the
first instruction will be read
from memory location 001. It
also puts the computer under
the control of the buttons on
the front panel, where it re-
mains until the EXECUTE but-
ton is depressed. While the
computer is in this manual
mode, data can be read into or
out of sequential memory loca-
tions by contacting the READ/
WRITE button. To debug pro-
grams, they may be executed
one step at a time by use of the
ADVANCE EXECUTE button. In
fact, you can execute a pro-
gram you are loading one step
at a time by use of this AD-
VANCE EXECUTE button.

A bootstrap program is re-

Final stages of construction of the PC board. The SC/MP-Il socket
is in the upper left with the memory sockets to its right.

quired to install breakpoint
halts or to address a specific
memory location anywhere
within the memory. This very
simple procedure is explained
in detail in the programming
guide accompanying the kit.
More information on the SKIP I
may be obtained by writing
NBL, Box 1564, Richardson TX
75080.

Constructing the SKIP Il

Now that we know a little
about the SKIP Il and the
SC/MP-Il chip itself, let’s turn
our attention to building the kit.
I'd like to discuss my experi-
ences during kit construction,
followed by a critical analysis
of both the kit and my experi-
ences, and end with some en-
hancement ideas I've been con-
sidering. Again, bear in mind
that prior to the postman’s de-

5K

livering my SKIP Il kit, my elec-
tronics experience was con-
fined to building several simple
Heath products.

Thanks to the excellent pack-
ing by NBL, even the postal ser-
vice couldn’t damage the kit
components. It arrived in excel-
lent condition (see ‘“‘arrival”
photo). Note that in my kit the
only IC included was the
SCI/MP-II chip itself. | elected to
save a few dollars by utilizing
some chips already in my parts
bin plus a few purchased
through surplus sources. NBL
offers all ICs as part of their
package.

| was immediately impressed
with the quality of the kit, es-
pecially the printed circuit
board. Approximately 9x 11
inches in size, all of the traces
were cleanly etched with only a
single copper ‘‘splatter,” which
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Fig. 2. A generalized SC/MP-Il application.
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| easily removed with an X-acto
knife. There was also evidence
of a quality-control type of in-
spection prior to shipment—
one of the traces had been re-
paired by bridging a small gap
with a piece of wire. | feel that
this speaks highly of NBL and
their concern for their finished
product, since the first step in
the construction process is to
visually check the PC board for
gaps, shorts, splatters and
other defects. Even though
NBL knows the customer is
going to inspect the board him-
self, they still make that final
check prior to shipment.

After carefully reading over
all of the instructions several
times, | began the actual con-
struction by separating the var-
ious resistors, capacitors and
diodes according to values.
This, | reasoned, would make it
easler to find the various parts
during the soldering process.
Besides, NBL furnishes a resis-
tor value table that | wanted an
excuse to use!

The next step was to cut the
leads from most of the discrete
components. It began to appear
that this would take at /east a
week, untll | realized that | could
make a simple jig and not have
to measure each lead individu-
ally. After measuring the vari-
ous distances on a piece of
paper taped to my bench, | fin-
Ished the rest of the parts In
less than 15 minutes.

Next, following Instructions,
| used the cut leads (where pos-
sible) or Insulated hookup wire
to Insert the jumper wires into
the PC board. There were quite
a few, but the illustrated in-
structions made it easy. |
checked and double-checked
the placement of the wires,
then soldered them into place
and checked the solder joints.
Everything appeared to be OK,
so | continued on to the next
step: installing the resistors, di-
odes, capacitors and transis-
tors.

Again, the clearly illustrated
Instructions made it easier
than | thought it would be. The
only problems | encountered re-
sulted from my own errors—I
Installed one of the dlodes
backwards and had to replace
It. Fortunately, | hadn’t gone

too far before discovering the
error, so the board was relative-
ly uncluttered. Things were
really going smoothly, and the
computer began taking shape!
before my eyes.

Next came the SC/MP-I|
socket. This was the only are
in which | had problems wit
my soldering—those solde
pads are so small! Divergin
from the Instructions just a bit
| also Installed sockets for th
rest of the ICs. These aren’
called for by NBL—indeed, yo
could probably do withou
them and save a few dollars
but | wasn’t too experienced |
soldering and didn’'t want t
take a chance on ruining th
components. After soldering al
the sockets into place—ther:
are a /ot of leads on that boar
—I Inserted all the ICs excep
the SC/MP-II chip. | only ben
one lead over—not too bad
considering all of the opportu
nitles | had! The PC board wa
now complete. On to the front
panel!

The unique keyboard arrange:
ment is one that | personally
like. It conslists of 20 thumb
tacks for keys and a probe witt
which the operator contacts
the desired key when entering
data or Instructions. Granted, il
Is such a novel approach that it
looks a little strange when you
first see It, especially when you
compare It to the fancy froni
panels on the higher-priced ma:
chines. However, it works well
and Is extremely easy to use.
The cost savings reallzed by
using the thumbtack-probe as-
sembly instead of an expensive,
hex keyboard were used to Im
prove the overall performanc
of the computer, making th
SKIP Il the only computer with
full 1K of RAM selling for les
than $100.

The reverse side of the fron
panel contains solder pads fol
connection with the data, con
trol and address lines, the LED
(all 20 of them) used for display
of the data and address bus
contents, and the keyboard
probe assembly. Following In
structions, | soldered the LEDs
and thelr assoclated current
limiting resistors into place
then connected the various bu
wires from the PC board to th
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The completed SKIP Il kit with all ICs installed and the address,
data and control buses in place. The box at the bottom of the photo

is the 5 volt power supply.

front panel. The only problems |
encountered here were caused
by a basic lack of coordination
on my part—I| could have used
at least three hands! Fortu-
nately, my wife was willing to
assist me, and we finally got
everything soldered into place.
Once the front panel was
complete, it was 1ime 1o apply
power to the circuit. Connect-
ing a regulated 5 volt power
supply to the board (I used a
Radio Shack project board, but
NBL furnished complete in-
structions for scratch-building
a suitable power source), |
made one last visual check of
both the board and the front
panel. Not finding any obvious
errors, | applied power and, lo
and behold, it worked! Not only
did the lights come on, but
there was neither smoke, nor
flames nor strange noises!
The instructions say to let
the system “burn in” for a few
minutes. | left it powered up for

” Reader Service—see page 179

about 15 minutes, then pow-
ered it down to insert the
SC/MP-11 chip. One more visual
check, and | powered it up
again with identical results—
no surprises at all.

The construction manual also
contains a preliminary system
checkout guide that allows you
to exercise each portion of the
circuit and test the function of
each key. While performing this
preliminary check, | discovered
that the READ/WRITE key didn’t
function properly. Trying to uti-
lize this opportunity for learn-

ing to the fullest, | got into the

final portion of the manual—
troubleshooting.

| traced the circuit through
from panel to board, comparing
the readings from my VTVM to
the chart of pin voltages sup-
plied in the troubleshooting sec-
tion of the manual. Everything
seemed OK. | was just about to
throw up my hands in despair
when | realized that the signal
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at that last pin was high when it
should have been low and that
it had remained low for an extra
cycle. Stepping back to the pre-
vious component, | discovered
that | had inadvertently insert-
ed the two transistors back-
wards!

After unsoldering the con-
nections, | re-oriented the com-
ponents and re-soldered them
to the board. | then ran through
the preliminary check again
and discovered that everything
worked exactly as advertised.
My computer was finished!

Now came programming—
my favorite activity, | might add
—and here again NBL was pre-
pared with a complete, easy-to-
understand programming guide.
| had previously joined a users’
group sponsored by National
Semiconductor for those own-
ing systems based on the
SC/MP (both | and Il), IMP and
PACE products, and had read
everything available on pro-
gramming the SC/MP. | had
also purchased National’s pro-
gramming guide, which, with
my experience in programming,
would really have been suffi-
cient for me to start program-
ming my SKIP Il. However, the
NBL programming text had a
basic advantage over the Na-
tional text because it was writ-
ten specifically for the system |
had. National’s book assumes
that you have, as a minimum, a

TTY with their Kitbug monitor
routine stored in ROM.

The NBL programming guide
takes each of the SC/MP-II's 46
instructions and three address-
ing modes and explains each
one in detail. A simple program
centered around each instruc-
tion is introduced with a full ex-
planation of what the system is
doing at each step. The pro-
grams progress in complexity
from an easy “2 +2=4" to the
point where, as NBL states,
“the only limitation is the imag-
ination of the programmer.”
After covering the program-
ming guide, | struck out on my
own and to date have written
several programs that, al-
though they solve no earth-
shattering problems, allow me
to develop a feel for the way my
new computer system operates.

Evaluation

Overall, | have to say that the
SKIP Il kit is great. The printed
circuit board is quite well done,
the components are of the high-
est quality and the documenta-
tion is superb. Although | did
have a few problems during
construction, the majority of
them were as aresult of my own
errors or lack of knowledge. | re-
ceived one of the first kits off of
the assembly line and, as a re-
sult, found a few errors in the
diagrams, instructions and

- T49

commentary in the construc-
tion manual. However, a quick
letter to NBL resulted in a clari-
fication and corrected page in
all cases. If asked whether |
would purchase another kit
from these folks, | would have
to answer resoundingly, “yes!”
Speaking of other kits leads
me into the last topic of this ar-
ticle. What enhancements to
the basic system are planned?
Obviously, with only 1K of RAM,
a 20-key hex keyboard and a
string of LED readouts, the sys-
tem s limited to somewhat sim-
pler tasks. In order to increase
the usefulness of my system, |
have planned, and am currently
working on, the following:
1. A full ASCII keyboard—pos-
sibly a kit (such as the one from
Radio Shack) or perhaps a
scratch-built unit.
2. Conversion of the 20 sepa-
rate LEDs to the popular 7-seg-
ment readouts.
3. Installation of PROM (at
least 8K) to contain the monitor
and service routines | currently
have and those | will develop.
4. Atleast 8K of RAM. Of course,
this will entail building a larger
power supply, designing a suit-
able cabinet, etc.
5. An experiment to attempt to
interface a scientific calculator
chip to the system. I’'m not en-
tirely sure this is practical, but |
can’t find anything that says
it's impossible!

In addition, the folks at NBL
tell me that they are working on
what | call ‘“variations on a
theme,” i.e., they are designing
a series of kits and games to
utilize the various sense inputs
and outputs currently unused
in the SKIP Il. They are also
working on TV and cassette in-
terfaces and considering the
possibility of offering compati-
ble memory boards, games and
related products.

Conclusion

Well, there you have it. | hope
you found my experiences with
the SKIP Il kit interesting and
informative. | believe that | ac-
complished what | originally
set out to do: | have a system
that | built (and thus under-
stand the operation of), that is
expandable to as large a sys-
tem as | wish and that taught
me a tremendous amount about
digital design and construction
techniques utilizing printed cir-
cuit boards.

| hope that those of you who
are in the position | was in be-
fore | built the SKIP Il will seri-
ously consider this fine kit as a
low-cost introduction to the
fascinating world of microcom-
puters. | really enjoyed building
the system, and am having
even more fun “playing” with it.
It was, in short, a valuable
learning experience for me—I
think it will be for you, too. R

Optimization

Compaction

North Star DOC

Documentation e Prints formated source program
listing (user selected spacing)

 Prints “variable"” cross reference
table

® Prints "GOTO" cross reference
table

© Optionally concatenates lines
(the reduced number of lines
results in significantly faster
execution of all "GOTO" type
statements)

* Fast, efficient subroutine to
implement "GOTO N" statement

® Analysis of optimization
technigues with North Star Basic

* Removes unnecessary blanks

® Optionally removes unnecessary
“REM" statements

* Optionally concatenates multiple
lines into single lines of user
specified length, max = 255
(saves three bytes for every line
which is concatenated)

VIDEO TERMINAL

MODEL795 VIDEO DISPLAY TERMINAL

With 7x10” magnetically-
deflected CRT. With inter-
nal DC-to-DC converter,
10 KV supply, horiz. and
vert. deflection amps;

internal muffin fan. Con-
trols for intensity, vert.
and horiz. gain/position.
Requires 115 VAC 60 Hz.
Less power cord. 15%2x
17'2x21"; Sh.Wt. 100 1bs.
Used. Reparable $59.50

KRS-33 TELETYPEWRITER and

KEYBOARD - 100 WPM, 600 operations per
sec. Utilizes ASCII code with parity bit; 8'2" sprocket-
fed paper. 115 VAC 60 Hz. 8'2x18%x18"2"; Sh. Wt:
50 Ibs. Used. operational, but may require some
adjustment. Less cover, $250. With cover, $300.
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Items over 50 Ibs. shipped motor freight collect.
Address: Dept. K ® Phone: 419/227-6573

FAIR RADIO SALES

806 Route 17 North.
Mot Hoboy asuee)

<

88 1~ Reader Service—see page 179

For your copy of DOC (including diskette
and instruction manual) Send $29.00 to
Mini Business Systems
P.O. Box 15587 » M8o
Salt Lake City, Utah 84115
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