Rod Hallen

Road Runner Ranch
Box 73

Tombstone AZ 85638

Kansas City Standard—
At 1200 Baud

Although he finds some deficiencies in the CI-812 software and manual, the author is
generally satistfied with Percom’s I/O cassette board.
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The Percom CI-812 cassette and RS-232 interface board. Strap-
ping for the RS-232 data rate s in the center; siraps to select the
port address are in the lower center (AT to AT); and the connectors
for the recorder and the RS-232 device are at the top. The vacant
area on the right can be used for modifications or additional

features.

Wrnen | purchased the Per-
com Cl-812 cassette and
AS5-232 Interface board, It was
my Intentlon to write a short
review of my Inltial experlences
with It. However, In order to fit
the board to my requirements, |
first had to wrlte some soft-
ware. Some of the difficultles |
faced and some of the solu-
tions that | came up with
should be of Interest to anyone
contemplating a cassette read-
write Interface.

| wanted to be able to read
and write Kansas City Standard
tapes at 300 and 1200 baud or
perhaps faster. The Percom
Cl-812 ad struck my eye and |
orderad the assembled board
with remote control and test
cassette (Table 1). My order ar-
rived promptly; along with the
board came a 40-page manual
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and a signal-lavel kit.

Hardware

The Cl-812 Is well designed
and manufactured. | have had
absolutely no problems with it
and no component fallures so
tar. It Is made for the BOBO S-100
bus computer,

Although | purchased the as-
sembled verslon, the assembly
instructions were inciuded, and
| doubt anyone would have any
difflculty putting it together. IC
sockets are not provided or
recommended by Percom un-
less purchased from them. The
only construction required on
the assembled board Is the in-
stallation of the signal-level kit
(a resistor and an LED) and the
control and audio cables (not
supplied) that go to the cas-
satte recorder.

In addition to the cassette
M0 that reads and writes tapes
at 300, 600, 1200 or 2400 baud,
an R5-232 compatible interface
for a video terminal is provided
(see "Who's Afrald of RS-2327"
by Greg Pickles, Kilobaud, May
1977, p. 50). A simple adapter
allows this to drive a 20 mil
Teletype loop, also. The data
rate of this Interface can be
strapped to 110, 300, 600, 1200,
2400, 4800, or 9600 baud. Al-
though | haven't put the RS-232
Interface to use yet, It Is des-
tined to bring my Selectric /0
to lite.

Here are some of the fea-
turas of the board that | particu-
larly like:

1. Provision |s made for an
external monitor speaker to be
connected to the board. It is
nice to be able to hear what is
going on when looking for trou-
ble or trylng to locate the begin-
ning of a desired data flle on
the tape.

2. The signal-level kit Is a joy|
Start the tape, Increase the
volume control wntll the LED
flickers, and you've set the
playback level correctly.

3. The cassette record data
rate can be set by an external
switch, which | found most con-
venlent.

4, A large area of the board is
left over and can be used for
modifications or additional
ports as the neead arlses.

Factory wired, the CI-B12
utillzes ports O and 1, but can
be restrapped to use any two
adjacent ports within the

B8080's 256 possibilities.

| bought the remote control
but found It to be of limited use.
It will turn one or two recorders
on or off under software con-
trol; however, this causes loss
of manual control of the record-
ar unless | remove the remote
control plug, and then I'm likely
to forget to plug it back in
again. Timing loops are re-
quired to allow the tape to get
up to speed before reading or
writing can take place. The
manual quite frankly acknowil-
edges the limitations in normal
use,

Modificatlon information Is
provided in case you want to in-
terface a parallel keyboard, 110
baud Teletype or 134 baud
Selectric.

My testing has shown that
the average audio cassette is
reliable at 300, 600 and 1200
baud, but that It takes a high-
quality audio or digital tape to
handle 2400 baud. A 300 baud
tape can be lpaded into mem-
ory and then dumped at 1200
baud to make for faster loading
in the future. Keeping the orig-
inal tape as insurance agalnst
accidental erasure or damage
to the duplicate is a good Idea.

The Manual and Tast Cassette

The manual has sactions on
assambly, parts, schematlcs,
modifications, theory and oper-
atlon. It was written for the
computer with front-panel
switches and no resident oper-
ating system. The software pro-
vided consists of some test pat-
terns at 300 and 1200 baud, a



checksum loader, and a com-
plete micro operating system.
It you have an operating system
in PROM, you'd do just as well
to pass up the test cassette.

The operating system has
the following features: examine
memory, change memory, load
from tape, verify tape, dump
tape, and execute program.
Here is how it works: Enter the
bootstrap loader via the front-
panel switches; this loads the
checksum loader from the tape,
and this, in turn, loads the opar-
ating system. The routines (Pro-
grams A, B and C)included with
this article can ba enterad from
your keyboard If your computer
already has an operating
system.

Ditficulties

| expactad to read the man-
ual once or twice, plug In the
board, enter a little software
and start reading and writing
tapes. It didn't quite work out
that way! As I've mentioned,
the software in the manual and
on the test cassette does not
take into account the computer
that already has an operating
system. In addition, it Is de-
signed to be located at CO00 to
C1FF, which is where my mon-
itor PROM is sitting. So | decid-
ad to write my own.

For those who use the soft-
ware provided with the CI-812,
here Is one fault that needs cor-
raectlon: There are two different
ways to set the output-data rate
for the cassette Interface. It
can be the same rate as that
selected by an option strap for
the RS-232 interface, or It can
be selected separately with an
axternal switch. Which of thasa
two means is actually used Is
controlled by software.

W ihe RS-232 device s a video
terminal, It would normally be
set too fast to clock the cas-
sette 1/0; having a switch-

Cl-812 kit

Cl-812 assembled
IC socket kit
Remote-control kit
Test cassette

Address OP Code
copp 21 PP PP
Caps DB #1
Caps 3E B3
cap7? D3 #p
cags DB #P
(] 1] EG BP
(W] Ju} CA #9 C9
ca1p 3E CB
calz2 D3 91
colk DB Bp
cC916 E6 &8
cala CA 14 CO
cale TC
co9lc 03 pl
C91E DB #p
cazp E6 88
c922 CA 1E C9
c925 7D
C926 D3 pl
caza DE @@
CI2A E6 8@
celc CA 28 C9
C92F TE
c93n D3 #1
ca3z2 FE DD
C93k CA #3 CP
ca37 23
c93a C3 28 C9
data that you intend to fape.

Assembly
Language
LXI @8 pp
IN 1

MVl A 3
ouT #

IN B

ANI EP
JE Co999
MVI A CB
ouT 1

IN @

ANI B9
JE C914
MOV A H
ouT 1

IN #

ANl 88
JE C9 1E
MOV A L
ouT 1

IN §

ANI &p
JE C928
MOV A M
ouT 1
CPI DD
JE2 CAP3
INX H
JHMP C928

Remarks

Start dump address
Clear UART

iIf

Is
If

Select cassette mode
A set data rate
UART ready ?

not loop
Qutput "“ca"
(Block start)
UART ready?

not loop

Output high order
address

UART ready?

not loop

Qutput low order
address

UART ready?

not loop

Qutput data byte
pointed by H & L

it "DD"? (Block end)
s0 exit

Increment address
Get another byte

Program A. A memory-to-cassette tape dump routine. Addresses C9071 and C902 will determine the
location where the dump starts. If you want to start dumping at address 1A08 (hex), then enter line
900 as 2109 1A (low-order address first). First the characters CB are placed on the tape; the start
dump address is output; and then the data contained in memaory is dumped until the characters DD
{end block indicator) are output, at which time the routine stops and an exit to the resident
operating system is made. DD should be placed in memory at the end of any program or block of

selactable cassette data rate is
more convenlent, anyway. This
point Is well explained In the
manual, but the software still
uses the RS-232 rate for the
cassette /0. Once you figure
out the problem, this Is easily
fined.

Lines G905 and C207 In Pro-
gram A select the cassette
mode and the data rate that Is
set by the cassette data-rate
switch. If | output 02 instead of
03, then the cassette data rate
Is the same as that strapped for
the RS-232 intarface,

Software

Fortunately, enough Infor-
mation is given In the manual to
enable you to write your own
dump and load tape routines,

$99.95
129.95
14.95
14.95
495

Percom Data Company

PO Box 40598
Garland TX 75042

Table. 1.

CUTRUT PROGAAM
GATA

ExiT T8
CFERATING SYETEW

HCRTMENT
ADDRTAS

Fig. 1. Flowchart of the tape dump routine. Each symbaol in the
chart represents a block of assembly-language code. Compare the
flowchart with the remarks in Program A to get a clearer picture.
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DATA FILE

IDLE TOME | i ] |ﬁuu{:Il!hl.l.:Jl.aJl.Jl.u:umxut:u:tu| oo tl[h_l' TOME

START FROGRAN
L] STAAT

oG
INDICATOR ADDRESS

PROGAAM DATA END
BL

[=1=1}
INDICATOR

Fig. 2. A representation of how the start block indicator, program
start address, program dala and end block indicator appear on the
tape. Before CB and after DD, the interface places a 2400 Hz idle
fone on the tape. Ten to lifteen seconds of idle tone between pro-
grams on the tape makes it easier to separate them by ear with the

monitor speaker,

as | did. Fig. 1 Is the flowchart
and Program A is the listing for
my tape dump routine. The re-
marks column of the listing
should be self-explanatory; the
following informatlon should
also help.

These routines can ba relo-

BILECT CASSETTE
NODE B SET
EBATE WATE

cated, starting on any page
boundary of memory, by replac-
ing C9 each time It appears
with the desired page number,
For instance, to load thesa rou-
tines starting at 4000, replace
C9 with 40.

Line CB800 tells the routine
where to find the first byte of
the program that you wish to re-
cord on tape. Lines C905 and
C907 select the casseile mode
and set the data rate deter-
mined by the cassette data-rate
switch. When the UART Iis
ready, lines C910 and C912 re-
cord the hex characters CB on
the tape. | call this my “start
block indicator.”

Mext, C914 to C926 record

C838 output the deslred pro-
gram data.

Each of my programs in
memory ands with the hex char-
acters DD. | call this my “end
block Indicator.” When line
C932 loads DD on the tape, the
dump routine exits to my oper-
ating system, which gives con-
trol back to the keyboard. The
data file on tape looks like Fig.
2. | chose CB and DD as my
slart block indicator and end
block Indicator, respectively,
because they are not 8080-
implemented operation codes
and would not appear in the
body of an assembly-language
program.

Fig. 3 is the flowchart and
Program B |s the listing for my
tape-load routine. C940 and
C842 select the cassette mode
and set the cassette data rate.
{In this case, the rate is clocked
by the data on the tape.) C940D,
CO94F and C951 keep looping
until a CB Is located; C95B and
850 lpad the high-order ad-
drass byte into the H register,
and C965 and CO967 load the
low-order address into the L

file Into the memory pointed to
by the H and L reglsters until
DD Is encountered. When this
happens C974 exits to my oper-
ating system. You can write the
axlt In Program A and this pro-
gram to any location that suits
your purpose.

Fig. 4 Is the flowchart of Pro-
gram C, a tape-load routine In-
tended to load tapes that do
not contain CB or a load ad-
dress. It normally starts with
the first nonzero character but
can be modifled as Indicated In
the program caption. After be-
ing loaded with this program, a
file can be dumped with Pro-
gram A and then loaded with
Program B from then on.

Iimplamentation

In order to dump a program,
the desired data rate is switch
selected, the starting address
of the program to be dumped is
enterad at C801 and C902, and
the recorder started. After It
has run for a few seconds, the
command Execute (or run) C900
will record the program on tape.
When the exit to the operating

the beginning address (in this register. system Is made (mine puts the
case 0000) on the tape. C928 to CO6F to CO78 enter the taped  cursor back on the video screen
Address 0P Code Assembly Remarks
Language
coup IE M MYl A Bl Select cassette mode
CoLz 03 pp ouT @ & set data rate
Cabk DE Al IN 1 Clear UART
Coke oe pp IN @ UART ready?
CALB Eb W@ ANI &g
Caka CA 4B C9 JE C986 If not loop
CoLD DB Bl IN 1 INput byte
CaLF FE CB CPl CB Is it CBY {(start block)
ca951 C2 k6 C9 JNZ COLE If not loop
Co95k De @g IN @ UART ready?
€956 EG 4@ ANT k@
C958 CA 54 C9 JE C954 If not loop
C958 De pl IN 1 Input high order address
AELaTER Caso 67 MOV H A Move to H reelster
C95E DB AP IN @ UART ready?
[=: 11 E6 4§ AMI 4@
C962 CA S5E C9 JE CO5E I1f not loop
C965 De p1 IN 1 Inout low order address
C967 6F MOV L A Move to L register
C9G6E DB BP IN @ UART ready?
Coga EG 4@ ANI L@
(od-1.14 CA GE C9 JE co958 If not loop
Ca6F DB Bl IN 1 Input data byte
carl 77 MOV M A Move to memory
el T €972 FE DD cPl On Is 1t DD? (end block)
cary CA B3 cp JE CH B3 If so0 exlt
carz 23 INX H Increment address
cars C3 6% C9 JMP C9G68 Get another byte
o Frogram B. A tape-to-memory loading routine. This routine will read the tape until it finds the char-
[ [ TSR, e acters CB (start block indicator); It will place the next two bytes into the H and L registers; then
- load data starting at the address pointed to by H and L. It will continue to load until it reads the
Fig. 3. Flowchart of the tape characters DD (end block indicator), at which time it stops reading and exits to the resident operat-
load routine listed in Program ing system.
B.
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Address 0P Code Assembly Remarks
Language

CoEp 21 pp pp LXI H #ppp Start load address

C9E3 3E #1 MV A pl Select cassette mode

cags D3 @p ouT @ & set data rate

Co9R7 oe g1 IN I Clear UART

Cagy DB §p IN ¢ UART ready?

Ccospe EG L ANI L@

C98D CA 89 C9 J& C989 If not loop

cogp De g1 IN 1 Input byte

ca92 FE @@ CPlI 8P Is 1t @p?

co94 CA 89 C9 JE CO989 If so loop

€997 17 MOV M A Move to memory

Ca9g DE Bp IN B UART ready?

C99A EE Lp ANI up

cosc CA 98 C9 JE C998 I1f not loop

C99F 23 INX H Increment address

Coap DB Bl IN 1 Input data byte

CoA2 17 MOV M A Move to memory

C9A3 C3 98 C9 JMP C99E Get ancther byte
Program C. A cassette-to-memory loader intended to load tapes that do not contain CB (start block
indicator) or load address. This routine will read the tape until it finds the first nonzero byte and
then start loading at the address indicated in line C980. If you have a listing of the program and
know the first byte to be loaded, enter that byte at C993 and change C994 to C2 (JNZ). Now the
routine will read until It finds the indicated byte, and then start loading.

as an indicator), stop the tape.

When a tape Is loaded with
Program C, an automatic exit
will not be made at the end of a
file, and It is necessary to mon-
itor the tape and push the reset
button when the file has been
loaded. Don't forget to write
down the tape counter reading
on the cassette recorder 50 you
can find any particular flle
easily.

Toload from tape to meamory,
saet the data-rate switch to the
rata that was used in recording,
find the program on the tape |f
there is more than one, start the

VISIBLE MEMORY

tape five to ten seconds before
tha beginning of the file, and
command Execute C340. The
routine wiil load all data on the
tape between CB and DD into
the memory locations from
which it originally cama.
Instead of using CB as a start
biock indicator for alil files on a
singie tape, each file could
have a distinctive start block in-
dicator that would aliow the
load routine to find the desired
file by liself. However, this is
slow; It Is much easler and
faster to move the tape to the
beginning of the file before ax-

KiM-1™ ACCESSORIES FROM MTU

CARD FILE WITH

ecuting the load routine.

Concluslon

Mot too much has been said
in this articie about the RS-232
interface; not too much Is said
about It in the manual elther.
With a borrowed modem, | de-
termined that It works properiy
and that i will have to deveiop
some software in order to use it
with my Seiectric. | plan to pass
along this information in a sub-
sequent articie.

Daspite what | feei are short-
comings Iin the manual and
software provided, | still think

POWER SUPPLY

SELECT CASSETTE
MODE & SET

[i3i]
DATA RATE

L —

BYTE E

s
sHeares

L TO LOCATEON
INTED BY W B L

Fig. 4. Flowchart of Program C.
Since the data file does not
contain an end block indicator,
no exit Is provided for. The pro-
gram Is run until you hear the
end of the file in the monitor
speaker; then the computer is
reset o end the program execu-
tion.

that the Cl-B12 is a good buy. It
has been dependable, and, with
the routines just discussed, It
has glven me what | was look-
Ing for when | flrst went shop-
ping for a cassette interface
board.

8 BIT AUDIO S5YSTEM

Graphic Display K- 1008
® 320 wide 200 high bit mapped graphics
® BK byte onboard refresh maémary
e Use as display, memory expansion, or both!
# Graphics and text display software available
#Direct KIM interface, no external logic needsd
o KIM memary expansion slgnals provided

1,082
owernead to refresh display

eLow power +8 @ 254,

ragulatad
§40,00

320,00

e Can use with other G502/GB00 sysiems &
sMo wail stales, no snow, and no Processor

® TE ohm standard vides 1.2V P-P (non-intarlace)
+«18 @ .25A un-

e Assembled & tested $289.00, bare board

@ Graphics subroutine pack A dema program

MOTHERBOARD K-1005

® Expansion boards fit under the KiM

& KIM and 4 expansion boards requirg no more
fable space than the KIM alone

#Only the KIM is exposed

& All expansion boards are protected

*KIM and expansion boards rigidly supported

# UnulTered KIM bus 8 weall shielded

® & siois and backplane are preassemixied

8 KIM applicalion conneclor alSo prewired

® Power input via 5 point terminal strip

sChromated aluminum & glass e&poxy con-
struction

® Assembiled and tesied $68.00

Micro Technology Unlimited

K 1000

& Meels KIM specilications
® Extra power lor accessories
# Black bakelite enclosed
# 5 point terminal Stirip
# Fully protected
& Guaranieed ratings

110125 VAG ling voltage

+ 5 volls—1.2 amps

+ 12 volls — 100MA

« 8 volts—TS0MA unreg.

+ 16 volis — 250MA unreg.
® Assembled, tested 330,00

P.O. Box 4596
29 Mead Street

K-1002
® DiA convartar, 8 bits
® 3.5 kHz LP liler, 6 pola
® Audio power amplifier, 100MW
& Connecis 1o B bil port
® Fantastic music software (KIM)
4 Voloe harmany
Faurler derived wavelorms
Ditfarent wave per volce
Music compller & interpreter
@ Speech synihesis possible
®Assembled & tested 33500
® Software packicassetie $13.00

Manchester NH

03108 444
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