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Model AT15Sa/H Dual Magnet
Stereo Cartridge pre-mounted in
Universal tone arm head shell

There are some very good test
and demonstration records avail-
able. Some are designed to show
off the capabilities of better-than-~
average cartridges...and reveal the
weaknesses of inferior models.

We love them all.

Because the tougher the
record, the better our Dual Magnet™
cartridges perform. Bring on the
most stringent test record you can
find. Or a demanding direct-to-disc
recording if you will. Choose the

To find out how much
better our cartridge
sounds, play their

emonstration record!

Audio-Technica cartridge that
meets your cost and performance
objectives. Then listen.

Find out for yourself that when
it comes to a duel between our’
cartridge and theirs...we're ready.
Even when they choose the weapons!

What you'll hear is the best
kind of proof that our Dual Magnet
design and uncompromising
craftsmanship is one of the most
attractive values in high fidelity.
For their records...and yours!

audio-technica.

AUDIO-TECHNICA U.S., INC. .
Dept. 28P, 33 Shiawassee Avenue, Fairlawn, Ohio 44313
In Canada: Superlor Electronics, Inc.

communications. A synchronous orbit
over the North Pole is physically impos-
sible, so AMSAT was forced to select
from compromise orbits. More than 90
per cent of the world's amateur popula-
tion resides in the Northern Hemisphere,
so an elliptical orbit giving maximum
coverage of the Northern Hemisphere
was chosen. As mentioned earlier, the
apogee of the Phase Il orbit will be
approximately 24,000 miles over the
North Pole and the perigee will be 910
miles over the South Pole. While in the
Southern Hemisphere, the satellite will
function much like the current 0SCAR Vi
and D satellites.

Underscoring the international char-
acter of Project oscar, Phase Il will be
launched late in 1979 by the European
Space Agency from the Guiana Space
Center in French Guiana, South Ameri-
ca. Amateurs in Japan, West Germany,
Britain, and the United States are all
joining in the effort to build Phase lil.
Currently, discussions are being held
concerning the launch of a second
Phase llI satellite in 1980 or later aboard
the Space Shuttle.

Phase Ill will make use of frequencies
in the same general range as the
mode-B and mode-J frequencies cur-
rently in use. This is in agreement with
AMSAT's policy of not rendering ob-
solete gear currently being used for 0s-
CAR communication.

AMSAT and the Future. If you're in-
terested in keeping up with the latest
news on the OSCAR program and helping
its future development, you should con-
sider joining AMSAT. Dues are $10 per
year, which includes a subscription to
the quarterly AMSAT Newsletter. AM-
SAT also engages in numerous fund-
raising projects to help pay the costs of
the 0scAR program and will gladly sup-
ply additional information on request.
The address is Box 27, Washington, DC
20044.

Be sure to report reception of any of
the oscar’'s to AMSAT to get one of
their QSL cards. And why stop at mere
listening? A Technician class amateur li-
cense, with its leisurely five-words-per-
minute code speed, allows you to work
other amateurs through oscaR. Several
manufacturers are currently designing
walkie-talkies to work through Phase llI.
Just imagine the fun of being able to
hold five-hour ragchews with amateurs
in Japan and Europe through a hand-
held radio once Phase lll is aloft! That's
what the future holds when you're in-
volved in 0SCAR communications. <o
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IF YOU OWN a basic (256 bytes of

RAM) Elf computer; for less than $5in
hardware costs you can:

o Read: and, write data using a con-
ventional cassette tape machine.

@ Create musical programs.

e Communicate witha TTY.

e Measure frequency/time intervals,

e Memory prenumbering.

Here's how to-upgrade an Elf to
accomplish. the foregoing. These ap-
plications require a 2-MHz crystal, or the
timing programs modified.

Cassette Storage. The “Kansas
City” tape cassette standard uses 8 cy-
cles of 2400-Hz tone for a logic “1”, and
4 cycles of a 1200-Hz tone for a logic
“0”. Eleven bits are required for each
byte. First, there is a O to indicate the be-
ginning “of - transmission, followed by
eight 1’s and 0's to form the actual data
byte, and finally two 1’s to finish. The
byte rate is about 27 per second.

The hardware required for a simple

-cassette interface is shown in Fig. 1.

Note that a resistor network is required

to reduce the Q-signal output down to
the level required by the cassette re-
corder MIC or AUX input. The values of
these resistors have to be determined
by experimenting with your own record-
er. (Try 47k as the value for the series
resistor. You may or may not need the
resistor to ground.) The transistor circuit
accepts the tone data from the cassette
recorder, using a 2N2222 to provide
clean data for the EF2 input of the EIf.
The program shown in Table | writes
the 152 bytes in locations 68 through FF




TABLE |. PROGRAM TO READ FROM MEMORY TO CASSETTE.

Loc

00
01

02
04

05
07

08
09
08B
oC
OE
OF
11

13

14
16

17
19
1A
1C
1E
1F
21

22

24
26
28
2A
2c
2E
oF
31

Instr

E1
7A
F8 68
A1
F8 00
A8
A7
F810
A2
F8 01
A3
30 11
3116
78
3019
7A
3019
83
FF 01
3A1A
82
FF 01
A2
32 2E
F8 07
FF 01
3A 26
302C
3011
86
3A3D
3F 09

Remark

X=1

Turn Q off

Set first core

* address
Clear

*reg 6

*reg 7, eob sw

Generate a mark,

* 8 cycles at
* 2400 hertz

*

*

If Qon, turn

* it off, if

* off, turn it
*on

Variable delay
* to balance

* half cycles
Repeat if cycle
* count not

* zero

*

Fixed delay

*
*

*

End of mark
* test
If IN up,

Loc

33
35
36
37
38
3A
3B
ap
3E
40
41

43
44
46
47
48
49
4B
4D
4E
50
51

53
55
56
58
5A
5C
5D
5E
5F
61

Instr

F8 01
A6
FO
A4
F8 09
A5
3048
87
3A5A
85
FF 01
A5
3253
84

76
A4
3309
F8 08
A2
F8 OE
A3
30 11
F8 01
A7
F8 20
3008
F8 00
A7
64

81
3201
3036

Remark

* continue mark
Start by getting
* byte,

* setting shift
*countinreg 5,
* going to space
Branch if end

* of byte

If not, reduce

* shift count and
* branch if end

* of byte
Gotomark or

* space according

* to bit of byte

Generate a space,

* 4 cycles at
* 1200 hertz

*

*

Atend of byte,
* set eob switch

* and start double

* mark

When end of byte,
* display byte and

*if end of core,

* go to mark, if not,

* get next byte
* and return

TABLE Il. PROGRAM TO READ FROM CASSETTE INTO ELF MEMORY.

Loc

00
02

03
05

06
08
09
0B
0C
oD
oF
10
12
14
16
18
1A
1C
1E
20
21

22
23
25
26
28
2A
2C
2E
30

66

Instr

3002
E1

F8 68
Al

F8 80
A7
F8 08
A5
78
F8 00
51
3510
3D 12
F8 00
FCO1
3516
FCED
3B 10
F8 B3
A2
7A
82
FF 01
C4
3A 23
3528
3D 2A
F8 00
FC 01
352E

Remark

Optional branch
X=1

First “load-to”
* address
Putaonein
*reg7

Put shift count
*inreg 5
Turnon Q
Clear byte to

* be loaded
Loop on marks
* in header of
* tape or

* between

* bytes

*

*

If space, start
* 5 ms delay
Do delay using
* duration in
*reg?2

Determine if
*mark or

* space at

* sampling
*time

Loc

32
34
36
37
38
39
3A
3C
3D
3F
40
41

42
43
44
45
46
48
49
4A
4c
4D
4F
50
51

53
54
56
58

Instr

FCED
3B 3F
7A
Fo
F6
51
F8 59
A2
3049
7B
Fo
Fé
51
87
F4
51
F8 68
A2
85
FF 01
A5
3A22
64
81
3A09
7A
3F 54
3756
3068

Remark

Branch if mark
If space, turn

* Q off,

* shift output

* byte and set
* delay for
*2.5ms

If mark, turn
*Qon, add one
* to byte, shift
*it, restore
*itand

* setdelay -
*for2.9ms

*

*

Continue if not

* all 8 bits in

* byte

Continue if not

* all core loaded,
* display byte,

* and return

If core loaded,
*turn off Q and

* execute program

*when IN down

onto the tape in about six seconds.
When the program runs, it first gener-
ates a 2400-Hz tone for the leader. After
recording the leader for about 10 sec-
onds, depress the IN pushbutton to initi-
ate the data recording. At the conclusion
of the data, a trailer tone should also be
recorded.

Table II's program will read the bytes
from the tape into locations 68 through
FF. The RUN switch should be turned on
only when the cassette is playing back
the 2400-Hz leader. When the data is
encountered, it will be displayed. The
tape recorder should be stopped while
on the trailer.

Depressing the IN pushbutton causes
the program starting at 68 to be execut-
ed. When the RUN switch is turned off,
the Elf is ready to read another program

“from the cassette. To re-execute the

program presently residing at 68, tem-
porarily change the byte at memory lo-
cation 01 from 02 to 68.

CASSETTE
RECORDER LEVEL
ADJ

AUX/MICL o aainn Q

NEUT WA

+5V
— 18K
eN2222 EFZ

spkr/| 18K

EARPHONE
OUTPUT

=

Fig. 1. Simple interface between Elf
and cassette recordenr.

20-mA Interface. The circuit shown
in Fig. 2 provides an interface between
the Elf and a 20-mA current-loop device
(such as a TTY). The signal from Q
drives the current loop, while the signal
from the external current-loop device
drives the EF3 input of the EIf.

A program to read and write to this in-
terface is shown in Table lil. When first
executed, the program from 00 through
3E causes characters read from the key-
board or tape reader to be written into
successive memory locations starting at
7A. Whenever the memory is filled, or
the IN pushbutton is operated, the pro-
gram reverts to the section between 3F
and 6F that reads from memory to the
current-loop device. This program illus-
trates the basic input/output technique
and can be adapted for specific needs.

Note that the system will read all eight
bits from a byte of memory and will
punch all eight bits. Similarly, all eight
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bits on the tape will be read to memory.
However, striking a key on the TTY en-
ters only seven information bits since it
is an ASCI! device. The printer will ig-
nore the eighth (most significant bit).
Thus, Elf programs must be initially en-
tered via the switches or from a hex key-
pad.

TABLE lll. PROGRAM TO READ FROM TELETYPE TO ELF AND VICE VERSA

Loc Instr Remark Loc Instr Remark
00 F8 28 Delay subr exit 37 F876 Else set delay
02 AB *inreg 6 39 30 1E *for9ms
03 78 Turnon Q 38 64 Display byte
04 E1 X=1 3C 81 *
05 F8 70 Firstread-to 3D 3A 0B Read next byte
07 Al * address 3F F870 First read-from
08 F8 80 Putaonein 41 Al * address
0A A7 *reg7 42 7A Start space
08 F8 00 Clear mx 43 FO Store output
oD 51 * 44 A4 * byte
OE F8 08 Shift count to 45 F8 09 Shift count to
10 A5 *reg5b 47 A5 *reg5
11 3E19 Startif EF3=0 48 F8 4F Set subr exit
13 3F 11 Loopif INup 4A 56 *
15 37 15 Loop if IN down 4B F8 76 Set delay for
17 303F Branch otherwise 4D 301E *9ms
19 F8 29 Set subr exit 4F 84 Modify output
1B 56 * 50 76 * according to
1C F8 B2 Set13.5msdelay 51 A4 * bitin byte
1E C4 Delay loop subr 52 3357 *
1F C4 * 54 7A *
20 C4 * 55 3058 *
21 C4 * 57 7B *
22 C4 * 58 85 Return if not
23 FF 01 * 59 FF 01 * all 8 bits
25 3A1E * 58 A5 *
27 3000 Subr exit 5C 3A 4B *
29 FO Form byte 5E 78 Start mark
2A F6 * according 5F F8 66 Set subr exit
2B 51 *to EF3 at 61 56 *
2C 3E 31 * sampling 62 F8 ED Set delay for
2E 87 *time ‘ 64 301E “18 ms
2F F4 * 66 64 Display byte
30 51 * 67 81 * just put out
31 85 Branch if all 68 3205 All core go to read
32 FF 01 * 8 bits read 6A 3F 42 Else start next byte
34 A5 * 6C 37 6C Loop if IN down
35 323B * 6E 3005 Returnto read
TERMINAL
SR 20mA DEVICE
+5v Q) —
ELF PUNCH/PRINTER
o ®
EF3 $ ®
IN9I4 KEYBOARD/READER Fig. 2. Interfuce
between Elf
® and a 20-mA
_— — current-loop
2.5K device such
as a TTY.
+ -_—
oV
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Memory Prenumbering. As a practi-
cal matter, it is often advantageous to
“prenumber” all memory before entering
data into the Elf. When the program
shown in Table IV is entered ‘and run,
each memory location’s contents is the
address of that location. As a resuit, you
can watch the hex display when manual-
ly entering programs to see if the next
unused location is where it should be, or
whether you have entered too many or
too few bytes. This approach can be
very useful in debugging programs.

TABLE IV. PROGRAM TO

PRENUMBER MEMORY.
Loc Insty
00 E2
01 F809
03 A2
04 82
05 52
06 64
07 3004

Music. It is possible to program the Elf
to reproduce the notes of the musical
scale by connecting a speaker systemto
the Q output line and using the program
shown in Table V.

The music program requires two data
bytes for each note played. The first byte
determines the duration of the note,
while the second byte determines the
pitch. Table VI shows the hexadecimal
values for whole-note duration and the
pitch of various notes. These byte pairs
must immediately follow the music pro-
gram shown in Table V—that is, it must
start at hex AC. Toillustrate, data for the
first eight bars of Neil Simon’s “Feeling
Groovy” is listed in Table VI

The music tempo depends on the hex
value stored in memory 77 of Table V.
The larger the hex value, the slower the
tempo. The usual range is from hex 10
to hex 20.

Incidentally, the music program starts
at hex 68; thus it can be recorded on a
cassette. However, this leaves space for
only 43 notes in a basic Elf. If the pro-
gram starts at 00, then 91 notes can be
stored.

67




Includés -
'Functibnal -
. Tilt Stand!

Introductory Offer—FREE AC ADAPTOR }

The first and only lab accuragy por-
table DMM Kit featuring MOS/LS!
IC economy and reliability. Mea-
sures DC/AC Volts, Kilohms, DC/
AC miltiamps in 21 ranges. Polarity
indicators and overload protection
are provided, and 0.5 inch LED dis-
plays give easiest-to-read digital
readout to 1999. The 270 features a
basic 0.5% DC accuracy, 10 Meg-
ohm input impedance, low voltage
drop in all current ranges and auto-
matically-flashing overrange indi-
" cator. Assembled $109.95

FREE '78 EICO CATALOG

Check reader service card or send 50¢
for first class mail. See your local EICO
Dealer or call (516) 681-9300, 9:00
a.m.-5:00 p.m. EST. Major credit cards

ccepted. ®
?EIC%D E1}08 New South Rd.

chksvnle, N.Y. 11801

ORCLE N0 11 ON FREE INFORMAT!ONCARD N

Put Professional Knowledge and a

COLLEGE DEGREE

in your Electronics Career through

HOME
STUDY

Earn Your

DEGREE

by correspondence, while continuing your
present job. No commuting to class. Study
at your own pace. Learn from complete and
explicit lesson materials, with additional
assistance from our home-study instructors.
Advance as fast as you wish, but take all the
time you need to master each topic. Profit
from, and enjoy, the advantages of directed
but self-paced home study.

The Grantham electronics degree pro-
gram begins with basics, leads first to the
A.S.E.T. degree, and then to the B.S.E.E.
degree. Our fiee bulletin gives complete
details of the program itself, the degrees
awarded, the requirements for each degree,
and how to enroll. Write for Bulletin €78 .

Grantham College of Engineering
2000 Stoner Avenue
P. O. Box 25992
Los Angeles, CA 90025

Worldwide Career Training thru Home Study

68 CIRCLE NO. 20 ON FREE INFORMATION CARD

TABLE V. PROGRAM TO PLAY MUSIC.

Loc

68

69

6B
6C
6D
6F
70
71

72
73
74
75
76
78
79
7A
7C
7E
80
81

83
84
86
87

Instr

ES
F8 AC
A5
Fo

00
A8
15
64
25
FO
A7

A9
87

Remark

X=5

Put first data
*inregb

Stop if data

*is 00

Store duration
*inreg 8
Display pitch,
*storeitin
*reg7

Store tempo
*inreg9

Stop alternating
*Qif arest
1fQon, turn

it off; if

* off, turn it

*on

Repeat as often
* as pitch

MUSIC PROGRAMMING

Remark

* indicates
Repeat as often
* as tempo

* indicates
Repeat as often
* as duration

* indicates

*

*

Delay to make
* alternate

* paths take

* same time

*

When note done,

*turn off Q,

* and insert

* short guiet
*interval

* between

* notes

Get next note

TABLE VI. HEX VALUES FOR
WHOLE NOTE DURATION
AND PITCH OF MUSICAL NOTES.

Note

D#
D
C#
*C
B
A#
A
G#
G
Rest
*Middle C

Dur

93
8B
83
78
75
6E
68
62
5D
57
52
4E
49
45
41

3E
3A
37
34
31

2D

Pitch

12
14
16
17
19
18
iD
1F
22
24
27
2A
2D
30
33
37
3B
3F
43
47
4C

TABLE VII. PORTION OF SIMON’S
“FEELING GROOVY”’.

Loc

AC
AE
BO
B2
B4
B6
B8
BA
BC
BE
Cco
Cc2
C4
Cé
c8
CA
cC
CE
bo
D2
D4

Data

31 1F
2C 24
8324
252D
52 2A
2C 24
252D
94 2D
17 4C
1D 3B
311F
29 2A
57 24
252D
2C 24
2C 24
5724
3A 19
7519
57 24
2D 4C

POPULAR ELECTRONICS

TABLE VIil. FREQUENCY COUNT PROGRAM.

Loc Instr Remark
00 3F 60
02 3702
04 F8 2C
06 A2 * for one

07 F8 32 *second

09 B2 *

0A F8 00 Clear freq
oC A4 * count

oD B4 *

OE A3 *

OF 3E 13 Wait for 0-1
11 3611 * transition
13 3E13 *

15 22 Exit if end
16 92 * of second
17 *

19 83 Monitor if on
1A * zero or

1C * one side
1E One side,
1F * after count
20 *

22 One side,
24 * no count

Wait for iN to
* be operated
Store values

Frequency Counter. The input cir-
cuit used to read from a cassette (Fig.
1), can also be employed to make the Eif
act as a limited range frequency counter
when the program shown in Table VIl is
entered and run.

When the IN pushbutton is operated,
the program counts the number of cy-
cles occuring in a one-second interval

Loc

25 *
26 *

Zero side,
2A * no count
2B *
2D *
2F One side,
30 *add to freq
32 * count
33 *

35 Display high
36 * order

38 * byte of

39 * freq

3A * count

3B *

3C *

3D Wait for IN to
3F * be operated
41 Display low
42 * order byte
43 * freq cnt

44 Start over

and displays the most significant byte of
that count. Operating the IN pushbutton
switch again displays the least signifi-
cant byte to be displayed. Operating the
IN switch again results in a second fre-
quency count, etc.

The input signal should overdrive the
2N2222 to ensure clean 0’'s and 1's. The
maximum frequency is about 5800 Hz.

TABLE IX. PROGRAM TO MEASURE TIME INTERVALS.

Loc Instr Remark

Wait till IN
* sw depressed
Clear registers

00 3F 00
02 3702
04 8 00
06 A2
07 B2 *

08 A3 *

09 3E0D Wait for first
oB 36 0B "0tot

oD 3E0D * crossing
OF 12 Add when
10 36 OF “EF3=1

12 12 Add when
13 3E 12 *EF3=0

15 E1 Exit at end

Interval Timer. Using a similar input
technique, the program shown in Table
IX allows the EIf to be used as a simple
interval timer.

When the IN pushbutton is depressed,
the Elf waits for the next 0-to-1 crossing,
and then measures the time to the next
0-to-1 crossing. The count displayed in
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Loc Instr Remark
16 F8 26
18 Al * hex position
19 92 * of interval
1A 51 * count
1B 64 *
iC 21 *

3F 1D Wait for IN
1F 37 1F * sw depressed
21 82 Display low
22 51 * hex position
23 64 * of interval
24 Repeat
26 Storage

Display high

the hex readouts is in 16-microsecond
units. Accordingly, the maximum count
with this program is about one second.
The program can be modified for deci-
mal display and longer time intervals. &

A future issue will show other alterna-
tives for upgrading an Elf Computer.

8700Processor:

“Active Keyboard”, Micro- Dlagnostlc Extensive

documentation, FullySocketed.

Piebug Monitor:  uUser Subroutines,

Relative address calculator, Pointer High-low,

Back-step key.

Cassette Interface: Load & Dumpby

file #, Positive indication of operation, Tape

motion control.

Applications systems from $90 (10unit quantity)
Development systems from $149 (smgleumt)

; myself that the 8700 is The Answer, .
: [} Please send documentation $10 enclosed. ;

{ } send price lists & TREE Catalog of others
: PAIA kits, :
. name:

. Address:

: City: State: zip

DEPT.2-P " 1020 W. Wilshire Bivd, :
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260 PAGE}
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& ELECTRONICI
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