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It all boils down to de-
fining the concept of
‘“‘good,” a problem which
is equally applicable to the
consideration of human
operated dictatorships.

executed for anti-Colossus actions, their
deaths being judged insignificant by com-
parison with the benefits of a Colossus dic-
tatorship.

“War is forbidden,” Colossus tells the
world, quantifying war as “any hostile ac-
tion that results in the death of 50 or more
humans.” This is publicly announced along
with news of the missile realignments.

An even more radical disregard for human
rights in carrying out a primary mission is
the action of the HAL 9000 in 2007. HAL
sees its number one priority as the successful
completion of the outer planets exploration
voyage; when the crewmen recognize that
HAL has gone awry and attempt to rebel
against its control, it very nearly succeeds in
wiping out every trace of human life aboard
by adjusting its life support functions.

What is “Good’’?

These and other examples all boil down
to the problem of defining the concept of
‘“good,” a problem which is equally appli-
cable to the consideration of human oper-
ated dictatorships. Adolf Hitler has some-
times been described as a man trying to do
what he thought was best for the human
race: purifying its gene pool, eliminating war
by eliminating all those who would oppose
him, and so forth. Indira Gandhi undoubt-
edly does not feel that she has been unduly
suppressing rightfully free expression, but
rather that she has acted to preserve peace
in her country by damping dissention.
Richard Nixon contends that he acted for
the public “good.” A parent adjusts his chil-
dren’s liberties in accordance with his view
of their welfare. When a hurricane hits the
Gulf or East Coast, martial law is declared
for the public’s benefit.

For each of these examples, most people
will have ready opinions on which are de-
spicable and which are right and natural.
And yet, they all boil down to the same
question: What should be the prime goal of
a government, whether it is large or small in
scale?

Should Asimov’s Three Laws of Robotics
be adopted? They seem rather thorough,
right? But what if one man is about to shoot
another and the computer has to decide be-
tween preventing this injury by killing the
first man (thus violating the same law it
would be taking action to obey), or avoiding
injury to the first man and allowing injury
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to the second? Logically, whichever course
of action or inaction it adopts would violate
the law.

Isn’t this really just a small scale analog
of whether to coldly kill a few thousand
people to make things better for other thou-
sands or millions?

The answers seem to depend on one’s in-
dividual political stance, regardless of
whether the dictator uses nerves or logic cir-
cuits.

One very big difference between the two,
however, is the effectiveness of its enforce-
ment. With humans running the show, there
is immense difficulty in obtaining total com-
pliance because of the inability to watch
everybody all the time. From Rome to Com-
munist China, totalitarian regimes have al-
ways had some dissidents who have managed
to communicate with each other and con-
duct some degree of covert activity.

For a monster computer, however, sur-
veillance would be much less of a problem.
In 2007, the input lenses scattered through-
out the ship made it virtually impossible for
the crewmen to conspire without HAL'’s
knowledge. In Gerrold’s book, HARLIE
knows about every telephone conversation
and every letter written on the electric, auto-
matic editing typewriters. In some corpora-
tions today, this very condition would exist
if the computer were sentient. The connec-
tions are already there.

And if the governing computer could
know virtually every action of its potential
rebels, rebellion might not be able to exist.
In his first inaugural address, in 1861, Abra-
ham Lincoln said:

“This country, with its institutions,
belongs to the people who inhabit it.
Whenever they shall grow weary of the
existing government, they can exercise
their Constitutional right of amending
it or their revolutionary right to dis-
member or overthrow it.”

With a computerized dictator in charge, both
of those options cease to exist unless one
can manage to physically dismember it.

If the computer is born for a “national
security” goal, like Project 79 or Colossus or
Guardian, the chances are that the most
stringent security conceivable to a paranoid
military planning staff will have been imple-
mented, making access to the crucial areas
impossible or nearly so. And the machine
would not readily allow any breach of this
security, since its own security would quite
likely be viewed as an integral part of the
road to its prime mission. As Caidin wrote,

“Would this thing be willing to die
for you and me? Ahh, would it make
this sacrifice? Would it, could it, com-
prehend what you and I, this instant,



know to such depth and with such
meaning? . .. Until that thing is ready
to die for you or me, for an ideal or a
principle, for generations yet unborn,
...itis asdangerous as a viper. . . . Be-
cause . .. then it is the ego supreme. If
it cannot sanction its own passing
from consciousness, forever, do you
know what you are creating?”

“A God Machine.” u
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WHY PAY MORE
FOR ALTAIR MEMORY

8,192-8 BIT WORD KIT
ON SINGLE CARD

$28500

® PLUG DIRECTLY INTO 8800

® 8800 RUNS AT FULL SPEED

® LOW POWER STATIC RAM

® 100% INDUSTRIAL COMPONENTS

® EASY INTERFACE TO HOME BREW

® 50/50 GOLD PLATED EDGE CONTACTS

® EPOXY BOARD WITH PLATED THRU HOLES
® 8K OR 4K WITH EXPANSION

® JUMPER PROGRAM 4K OR 8K SLOT

® DETAILED THEORY AND ASSEMBLY

8K LOW POWER RAM KIT:  8KLST $285.00
4K LOW POWER RAMKIT:  4KLST $159.00
4K EXPANSION FOR 4KLST: 4KXLST $139.00

PLUS SHIPPING
WRITE TO DAVE (K6LKL) at

nlllnn" l cs *CALIF. RES. ADD SALES TAX

P.0. Box 9160, *MASTER CHARGE — OK
Stockton CA 95208 *BANKAMERICARD — OK

Amateurs Access Computer Via Satellite

On October 9, 1975, two radio amateurs
made the first claimed remote access of a
computer not only by means of a two way
radio link, but also through a communica-
tions relay satellite.

This milestone was initiated by W. Frank-
lin Mitchell Jr., operator of Amateur Radio
Station WB4BWK in Due West, South Caro-
lina, when he transmitted an “‘execute pro-
gram” command to a Mod 8 Microcomputer
located at Amateur Radio Station
VE2BYG/3 operated by Randall S. Smith in
Barrie, Ontario, Canada. Randy has since
changed his call sign and is now known as
VE3SAT.

Randy’s microcomputer received the
command relayed by means of the AMSAT-
OSCAR 7 satellite and executed the stored
program, transmitting a preset message from
VE2BYG/3 to WB4BWK. The data was

transmitted in ASCII code at a rate of 110
baud. The Federal Communications Com-
mission has granted a waiver to Radio
Amateurs interested in computers and radio
Teletype allowing them to transmit ASCII
coded information through the satellite.
Both Randy Smith and Frank Mitchell

members of AMSAT, a non profit
worldwide organization of radio amateurs
based in the Washington DC area. AMSAT
also manages the day to day operation of the
AMSAT-OSCAR 6 and 7 space satellites. For
information about AMSAT and its
activities write to AMSAT, Box 27, Washing-
ton DC 20044.

Joe Kasser
AMSAT

PO Box 27
Washington DC 20044
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An 8080

Microprocessor

Op Code Table

2 3 4
[5f STAX B INX B INR
B LDAX B DCX B INR
[BYs STAX D INX D INR
D LDAX D DCX D INR
). 5 SHLD: == INX H INR
H (M H I s DCX H INR
SBEe STA  ** INX SP INR
SP LDA ** DCX SP INR
2 3 4
B,C MOV B,D MOV B.E MOV
c.cC MOV C,D MOV C.,E MOV
D,C MOV D,D MOV D.,E MOV
E,C MOV E,D MOV E.E MOV
H,C MOV H,D MOV H.,E MOV
L.C MOV L,D MOV L.E MOV
M,C MOV M,D MOV M,E MoV
AC MOV A,D MOV AE MOV
2 3 4
C ADD D ADD E ~ ADD
Cc ADC D ADC E ADC
(63 suB D SUB E SuB
Cc SBB D SBB E SBB
Cc ANA D ANA E ANA
C XRA D XRA E XRA
Cc ORA D ORA E ORA
(o] CMP D CMP E CMP
2 3 4
B JNZ & MR = CNZz
Jz i = cz
D JNC  *=* ouT CNC
Jc il IN ¥ CcC
H JPO; XTHL CPO
JRER =% XCHG CPE
PSW JP Al DI CP
JM = El CM
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Robert Baker
34 White Pine Dr
Littleton MA 01460

Here is another way of looking at the
operation codes of the 8080 microprocessor,
useful when you attempt to read the octal
dump of a program stored in memory. Use
the first two octal digits of the op code to
pick a line in the table. Then scan across to
the column underneath the third octal digit
to find the corresponding mnemonic for the
octal code. For example, if the dump says
324, look at line 32 and across column 4,
where you find the mnemonic CNC (call a
subroutine if the carry flag is false) followed
by two asterisks indicating that two operand
bytes are associated with this instruction.
One asterisk is used for each additional byte
required for the operand of the instruction.
Unimplemented instruction codes are indi-
cated by a dash (—) in place of a mnemonic.m

5 6 7
DCR B MVI B * RLC

DCR C MVI C *  RRC

DCR D MVI D * RAL

DCR E MVI E * RAR
DCR H MVI H * DAA
DCR L MVI L *  CMA
DCR M MVI M*  STC

DCR A MVI A *  CMC

5 6 7

MOV B,L MOV BH MOV B,A
MOV C,L MOV C,M MOV C,A
MOV D,L MOV DM MOV DA
MOV E,L MOV EM MOV E,A
MOV H,L MOV HM MOV HA
MOV L,L MOV LM MOV LA
MOV M,L HLT MOV M,A
MOV AL MOV AM MOV AA
5 6 7

ADD L ADD M ADD A
ADC L ADC M ADC A
SUB L SUB M suB A
SBB L SBB M SBB A
ANA L ANA M ANA A
XRA L XRA M XRA A
ORA L ORA M ORA A
CMP L CMP M CMP A
5 6 7

PUSH B ADI * RST 0
CALLA* ACI RST 1
PUSH D sul - * RST 2
- sBl RST 3
PUSH H ANl * RST 4
- XRI % RST 5
PUSH PSW ORI RST 6
- cPl ¢ RST 7

(each * indicates an extra instruction word)



HEAVY DUTY POWER SUPPLIES

These heavy duty power

supplies are idea! as a

general purpose lab sup-
ply, micro-comnuter supply,
etc. All have constant volt-
age transformers and large 18,000 mfd 35v. elec. filter caps for filter-
ing. In addition, the + and — 10v and —3.6v outputs have seperate
semiconductor regulators, which are voltage adjustable. Each is
22%" long, 67" wide, 6" high. Shipping weight 26 Ibs.

B5313....0utputs at —30v @ 1.5 amp, +30v @ .5 amp, —10v
@ 1.5 amp, +10v @ .5 amp, and —3.6v @ 1.5 amp. 85 watts.

STOCK NO. B5313 $24.50 each
B5314....0utputs at —30v @ 1 amp, +30v @ .5 amp, ~10v
@1 amp, and +10v @ .5 amp. 60 watts total.

STOCK NO. B5314 $19.50 each

B5342....0utputs at —30v @ 1.5 amp, +30v @ .5 amp, —10v
@ 1.5 amp, and +10v @ .5 amp. 80 watts total.
$22.50 each

STOCK NO. B5342

This power supply is surpius trom a maker of
computer peripherals. It has outputs of +5v p
@5 amps, —5v @ 500ma, +12v @ 2.5 amps,
and —12v @ 200ma. All voltages are well
filtered and regulated. Ideal for your micro-
or mini- computer. All are tested & working.
10%"" x 13%"" x 7" high, shipping weight 22 Ibs.
STOCK NO. B5312 $34.95

This high impact plastic
housing was part of a
famous nzime programmable
desktop calculator. It is tan,
has the general appearance
of a typewriter case, and is
ideal for many types of comp-
uter keyboards. Mounting
center, for the keyboard is 15%"".
The readout space is 15" x 4",
Overall size is 18" x 18%" x 6%"".

KEYTOPS & SWITCHES
TO MAKE YOUR OWN KEYBOARD

MMM DOOS DOD
ICRRE Y T S0 AT R 5D

We have a large selection of KEYTOPS and SWITCHES, made by
RAYTHEON CO. The keytops come in black, grey and white,
with contrasting legends. The switches mate with the tops, and are
magnetic reed switches, The following combinations are available:

54 key typewriter set, keys only, black K9276 2.95
54 key typewriter set, keys only, grey K9278 2.95
54 key TTY set, no symbals white K9279 2.95
54 key TTY set, with symbols white K9282 2.95
54 key set, keys & switches black K9288 30.00
54 key set, keys & switches grey K9290 30.00
54 TTY set, no symbals keys & Sw. White K9291 30.00
54 TTY set, with symbols, keys & Sw. white K9291 30.00
11 Key Numeric set. Keys only Black K9283 1.50
11 Key Numeric set, Keys only Grey K9284 1.50
11 Key Numeric set, Keys only White K9295 1.50
12 Key numeric set, Keys only white K9286 1.50
11 Key Num.set, keys & switches Black K9293 7.00
11 Key Num., set, keys & switchesGrey K9294 7.00
11 Key Num,. set, keys & switchesWhite K9295 7.00
12 Key Num. set, keys & switcheswhite K9296 7.50
Blank key 1% keys wide white K9297A 3/.25
Blank key 2 keys wide white K9297B 3/.25
K9297A with switch white K9298A 3/2.00
K92978B with switch white K9298B 3/2.00

KR-2376 KEYBOARD ENCODER ROM

This IC Keyboard Encoder is ideal for use with the above key-
board sets, or with any other keyboard. Made by General Inst.,
this 40 pin IC tfeatures TTL/DTL or MOS compatable outputs,
external parity selection, 2 key roll-over, N-key lockout, self
contained oscillalor, and statie charge protection of all inputs
and outputs. This chip is programmed for ASCII code outputs
for 88 keys in the Normal mode, using external Shift operation.
In the Shift mode, it i~ programmed for EBCDID outputs. New
tested, with data sheets. G.I. number KR-2376-10.

STOCK NO. B3118 $9.95 each

3 Ibs. Will easily house an entire
TVT or micrpcomputer. Prepunched
hole in rear for a muffin fan. The opening in the top may vary from
the one shown in the drawing.

STOCK NO. B9176 $2.75 each, 2/7.00

ALCO KNOBS FOR EVERY APPLICATION

Machined aluminum knobs with 2 setscrews. Clear anodized
finish, Lotest distributor.price $ .65 to 1.05 each.

ALCO NO 0.D. x HT. DELTA NO. PRICE

KS 500A  .500" x .625" w/skirt  B6176 40 ea, 10/3.50

K 700A  .750" x .620" BG177 .40 ea, 10/3.50

K 1250A  1.250" x .750" B6178 50 ea, 10/4.50
2502 AY-5-1013 UART

Brand new, tested, General Instrument AY-5-1013 UART
(Universal Asynchronous Receiver/Transmitter). This

40 pin IC is pin compatable with Signetics 2536, Tl's
TMS6012, SMC COM2502, etc. The UART is the
standard buildinag block for parallel to serial and serial

to parallel conversion, serial communication, etc. A must
for TV Ts, cassette interface, RS-232 interface, etc.

STOCK NO. B3119 $3.95 each

AUTOTRANSFORMERS

120v to 240v step-up or 240v to 120v step-down autotransformer,
150 watts. 3 lbs. STOCK NO. B9844 $3.50 each, 3/9.00

2 KVA autotransformer. Taps at 105, 110, 115, 120, & 125 volts.
Ideal for boosting voltage during brown-outs for TVs, etc.
STOCK NO. B9861 11 Ibs. $8.95 each, 2/16.00

2704 x 4 BIT MEMORY BOARD

Have you ever loaded a long
program into memory, only to
have the power fail? Lost the
entire program, huh? If so, you
know the value of having a non-
volatile magnetic core memory.
We have acquired these core
memory boards, made by
Burroughs. They appear to be
52 x 52 x 4 bits wide (2704
bits x 4), for a total of 10,816
bits. Unfortunately, we don’t have data, but for the modest price we
are asking they are well worth the effort to figure out. 7%" x 9" x -
1%"”. Shipping weight 2 Ibs. Less than 1/10 cent per bit!

STOCK NO. B5316 Core Memory Board $9.95 each, 4/35.

256 x 4 BIT CORE MEMORY BOARD

Another non-volatile magnetic core
memory board. This one was originally
made for one of America’s largest calcu-
lator manufacturers. It is a complete
256 bit x 4 bits wide memory.board (1024 bits). Complete with
core drivers and sensors. 6%’ wide x 3%" high, 1 Ib. With limited
data. QUANTITY LIMITED.
STOCK NO. B5203

$9.95 each

M15668 dual 15 volt requiator IC. Tracking regulator, 15v
@ 100 ma each. 14 pin DIP. STK NO. B4481 $1.50 ea, 4/5.00

BOX 1, LYNN, MASSACHUSETTS 01803
Phone (617) 388-4705

\lé. DELTA ELECTRONICS CO.

MINIMUM ORDER $5.00. Include sufficient postage, excess
refunded. Send for new 88 page Catalog 15, bigger than ever.

e BANKAMERICARD and MASTEACHARGE (-
l /

i now accepted, minimum charge $15.00. Please
include all numbers. Phone orders accepted.




Carl Helmers

Getting Inputs from

Joysticks and Slide Pots

Have you ever wondered how to get
inputs from joysticks and slide pots for
interactive game control purposes? A joy-
stick is a two dimensional potentiometer
control of the kind often seen in model
aircraft radio control rigs. A slide pot (or
conventional pot) is just a one dimensional
version of the same concept of interactive
control. To use the information obtained
from such a potentiometer in the computer
it must be converted into two binary inte-
gers. An inexpensive oscillator, two
counters, a four bit output latch and one
NAND gate section are needed in addition to
a standard 8 bit bus 1O interface and a
simple set of software routines. The ideas in
this article can be adapted to any computer,
although sample subroutines are shown for
the 8080 and the 6800 microprocessors.

The Method

The problem to be solved is turning a
mechanical signal into the corresponding
value of a digital word used by the program.
The mechanical signal is the position of the
joystick, slide pot or conventional shafted
potentiometer. The electronics can immed-
jately measure this position by measuring
the resistance of a potentiometer. The prob-
lem thus evolves into looking for a way to
convert a resistance into a binary meas-
urement.

There are many different ways to accom-
plish this task. The particular method chosen
here is to convert the measurement into a
frequency through an oscillator. The fre-
quency is measured under direct control of
the computer program using an 8 bit counter
with the CPU clock as a time base. To

CLEAR
EXTERNAL
CONTROL Ry 9V 1K 22
SYSTEM son 4§ @-—’Wv—J +5V +5V
< AR LOGIC T T
a 8 | I 4 14 16 I 19 16
2 Py LOAD DOWN CLR 12 5[ LoaDp CLR
Rl | 3cLock 5 CAR uP
100K | R2 I 2]1C5 p IR : Ic4
NTR 2 Uuu 13 4
Cco oL | :)2206 NE5S55 450 74193 BOR DOWN 74193
o /J7e Iliewlenlz /J7a 3 [emem]7
;J; 02uF T _Ls
GATE
Ol || ENABLES CLOCK co |c1 [c2 |c3 ca [cs[ce |c7
ODISABLES CLOCK
MOST —
CLEAR SIGNIFICANT —P
= e e BIT
ey +5v
ID—|—]—|[:LEAST
AVAILABLE FOR s Jio Jis e 9 SIGNIFICANT
OTHER CONTROL _ I3 5 BIT
FUNCTIONS Ic2
7:
g G372 12
7 §6 43 ¢2 :b
LEAST
D3| D2| DI | DOs|GNIFICANT
BIT
=
%/—/ ~/
WRITE CLOCK  FROM SYSTEM TO SYSTEM
FROM SYSTEM  BUS INTERFACE BUS INTERFACE
OUTPUT LOGIC ~ OUTPUT SIDE INPUT SIDE

“POT IN" QUTPUT

"POT IN" INPUT

Figure 1: The hardware of an input device for interactive manual controls consists of an
oscillator, two counter circuits, an output latch and a NAND gate section. This hardware must
be driven by a suitable program.
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accomplish this conversion, the processor
must execute a simple five step process:

1: Clear the counter,

2: Turn on the counter,

3: Wait 2 milliseconds,

4: Turn off the counter,

5: Read the count.
The result is the number of cycles during a
two millisecond period. For the circuit of
figure 1 this number will range from 1 to
about 240. The relationship of frequency to
control position depends primarily upon the
resistance to frequency conversion function
of the oscillator and the linearity of the
potentiometer. The accuracy of the conver-
sion will not necessarily be high — but the
intended application as an interactive con-
trol input more than makes up for that
failing. For a game control application such
as Space War or Pong, accuracy of the
conversion function is not a paramount
concern, so long as it is reasonably repeat-
able within limits of human perception.

The Hardware

The resistance to frequency conversion is
performed by IC1, an NE555 timer inte-
grated circuit which comes in an 8 pin mini
DIP package (see figure 1). The timer is set
up as an oscillator with frequency (f) of
oscillation determined by R1, R2, R3 and
Gl

f = 1.44/((R1+ R3 + 2*R2)*C1), where

f is the frequency measured in kHz,

RT, R2, and R3 are all measured in kO,
and

C1 is measured in uF.

The resistances and capacitance used are
chosen so that the frequency will range from
about 0.75 kHz to about 122 kHz as the
control R1 is varied from 100 kO to 0 kO.
A linear potentiometer is not recom-
mended because of the relationship between
changes in frequency and resistance as illus-
trated in table 1. A linear potentiometer
provides for resistance changes proportional
to the position of the shaft. The relationship
between resistance and frequency, on the
other hand, is not linear. Therefore, the
relationship between position of the shaft
and frequency is not linear if a linear
potentiometer is used. To solve this problem
to some extent, a logarithmic potentiometer
may be used; it is often called an ‘“‘audio-
taper” because of the relationship between
the position of the shaft and the sensitivity
of the ear. This potentiometer will not per-
fectly compensate for the nonlinearity of
the resistance and frequency relationship.
However, it is quite an improvement.

Table 1: Frequency (rounded to nearest 0.5
kHz) versus Resistance of R1. (R2 = 440
Ohms, R1 =150 Ohms, C1 = 0.02 uF)

kilohm kilohertz

100 0.5
90 1.0
80 1.0
70 1.0
60 1.0
50 1.5
40 2.0
30 2.b
20 3.5
10 7.0
9 7.5
8 8.5
7 9.5
6 11.0
5 13.0
4 15.5
3 20.0
2 27.5
1 45.5
0.5 66.0
0 122.0

A control register is provided by the 7475
circuit (IC2). This circuit is connected to the
output side of the [0 port (POTIN). The
two lines DO and D1 of the output side of
POTIN are used to control the circuit. The
GATE line is used to control whether or not
the oscillator output is allowed to reach the
counter. A 1 bit output enables counting.
The CLEAR line is used to reset the
counters prior to beginning a measurement.
This line is connected directly to the asyn-
chronous clear inputs of the counter circuits
IC3 and 1C4. A 1 bit output clears the
counters.

The counters used to measure the fre-
quency are 74193 circuits (IC3 and 1C4)
which are wired for 8 bits. Following a clear
operation, a 2 millisecond GATE signal will
result in a measurement.

Not shown in figure 1 is the specific bus
interface circuit required to connect this
peripheral to your computer. The software
of this article assumes only that hardware of
your system can decode the required output
operation to the 7475 (IC2), and can read
the 8 bits coming out of IC3 and 1C4.

The Software

Table 2 presents a subroutine called
POTREAD written for the Motorola 6800
processor design, and table 3 performs the
equivalent program on an Intel 8080. Both
listings are done in a symbolic assembly
language format with comments to explain
the operations. In both listings assumptions
are made about the 1O operations involved.
For the 6800, the POTREAD procedure
assumes that the memory address space
location POTIN is implemented as the inter-
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Table 2: Symbolic assembly code of POTREAD implemented for a 6800
instruction set. This procedure assumes that the potentiometer input device
of figure 1 is located at POTIN in the memory address space of the 6800
computer. It also assumes that ALPHA is the memory location which is to
receive the latest input, and that a subroutine MILL/I exists which implements
a 1 millisecond wait.

POTREAD LDAA #2 binary ‘00000010’ is the clear command

STAA POTIN which is sent to the device register;

DECA binary ‘00000001’ is the count enable command
STAA POTIN which is sent out to start measurement;

JSR MiLLl call on MILLI for a one millisecond wait;

JSR MiLLI call MILLI to wait once more;

CLR POTIN  turn off the counter with binary ‘00000000’;
LDAA POTIN read the count via input side of interface;

STAA ALPHA saveitin ALPHA and

RTS return to the caller;

Table 3: Symbolic assembly code of POTREAD implemented for an 8080
instruction set. This procedure assumes that the potentiometer input device
of figure 1 is located at a parallel interface decoded for device address POTIN.
It also assumes that ALPHA is a memory location which is to receive the
latest input and that there exists a subroutine called MILL[ which implements
a I millisecond wait.

POTREAD MVIA 2
ouT POTIN

binary ‘00000010’ is the clear command
which is sent to the device register;

DCRA binary ‘00000001’ is the count enable command
ouT POTIN which is sent out to start measurement;
CALL MiILLI call MILLI for a one millisecond wait;

CALL MILL! call MILLI to wait 2 ms total;

MVIA 0 binary ‘00000000’ is the stop command

ouT POTIN which.is sent out to end measurements;

IN POTIN read the count via input side of interface;

LXIH ALPHA set up address of ALPHA;

MOVM A save count in ALPHA;

RET return to caller;

Table 4: The MILLI procedure specified in symbolic assembly language for
the 6800 processor. The timing calculation is shown in the left hand columns;
the /SR which calls MILLI from the main program is shown for purposes of
the timing calculation. When the return instruction (RTS) is completed,
exactly 1.000 ms will have elapsed between the completion of the instruction
preceding the JSR and the beginning of the instruction following the SR,
assuming that the CPU has a 1.000 MHz crystal controlled oscillator.

Note: Not all 6800 systems have 1.0 MHz CPU clocks. To adjust timing pick
a new constant instead of 162, and possibly balance with NOP or nullbranch
instructions.

Time  Time
(us=cycle) Total Label Op. Operand Commentary

9 9 JSR MILLI main program calls MILLI;
4 13  MILLI PSHA save A register in stack;
2 15 LDAA #162 decimal 162 loop count;

162 x 2 339 MILOOP DECA count decremented and tested

162 x 4 987 BNE MILOOP to keep loop going on;
4 991 BRA NEXT time wasting null branch;
4 995 NEXT PULA restore A from stack;
5 1000 RTS back to the caller;
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face to the peripheral of figure 1. For the
8080, the procedure assumes that the 10
device with a symbolic code POTIN is
implemented as the interface. It is an inter-
esting exercise which is left to readers to
perform, comparing the number of bytes
required and the execution time required on
the two machines, assuming comparable
operation near the highest possible clock
frequency. The result will be found to be
similar.

The subroutine MILLI is intended to be a
1000 microsecond delay implemented either
by reference to a hardware realtime clock, or
as a timing loop with constants adjusted to
the clock frequency of your computer. The
concepts of creative time wasting described
by Jim Hogenson in his article “Can Your
Computer Tell Time” (in the December issue
of BYTE) can be applied to the problem of
writing such a program for your particular
computer. An example for a 6800 is shown
lin table 4.

What’s Next?

This article has illustrated a simple analog
to digital conversion input device which can
be implemented inexpensively. The uses to
which you put this idea are up to your own
imagination. The electronic music person
can use this kind of input to control
parameters like tempo and timbre variations.
The model railroad buff could use this
conversion to input engine speed informa-
tion. The amateur radio operator could use
such an input as one way to control the
speed of machine generated Morse code
transmission. The space war freak can use
this type of a device for the input of heading
and velocity information taken off a joy-
stick. This is by no means an exhaustive
catalog of applications which can take ad-
vantage of a simple conversion of this kind.m






























~If Vapoleon had owned an flta.

~ Things might have tuwrned out differently.
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