LN

1

MACROTRONICS M8O

- HAM INTERFACE FOR
THE TRS-80 MICRO COMPUTER

INSTRUCTION
MANUAL

o JJX JIX JX X/ -Q-.-.- |




SN ”\s:,




i s 4 e i o 4 S A e S A e 40 A S S e AL S S S Pt e S S B s S S e B
gttt S e

M-86 90 DRY LIMITED WARKRANTY

FOR A PERIOD OF NINETY (98> DRYS AFTER PURCHASE, MACROTRONICS WILL REFUND
IN FULL THE PURCHASE PRICE MINUS POSTRGE OF ANY FRCTORY ASSEMBLED M-8@
WHICH IS FOUND TO BE UNSRTISFRCTORY BY THE PURCHASER. AT THE PURCHRSER’S
DISCRETION, MACROTRONICS MWILL REPLACE OR REPAIR FREE OF CHARGE ANY M-80
WHICH 15 FOUND DEFECTIVE.

FOR A PERIOD OF NINETY (98> DRAYS AFTER PURCHHSE: MACROTRONICS WILL REPLACE
OR REPRIR ¢AT MACROTRONICS DISCRETION> FREE OF CHARGE, ANY PARTS THAT ARE
DEFECTIVE EITHER IN MATERIALS OR WORKMANSHIP, ON ANY M-88 PURCHASED IN KIT
FORM. YOU CAN OBTRIN PARTS BY WRITING TO US AT THE ADDRESS BELOW OR BY
TELEPHORING US AT (269> 667-2888. IF A DEFECTIVE PART OR ERROR . IN DESIGN
HRS CAUSED YOUR M-8@ TO MALFUNCTION DURING THE WARRANTY PERIOD THROUGH NO
FAULT OF YOURS. WE WILL SERVICE IT FREE UPON PROOF OF PURCHASE AND DELIVERY
AT YOUR EXPENSE TO THE ADDRESS BELOW.

OUR WARRANTY DOES NOT COVER, AND WE WILL NOT BE RESPUNSIBLE FOR DAMAGE
CAUSED BY THE USE OF ANY SOLDER OTHER THAN THAT PROVIDED WITH THE KIT,
DEFECTIVE TOOLS, EXCESSIYE HEAT WHILE SOLDERING.  INCORRECT RSSEMBLY:
MISUSE, IMPROPER WIRING OR HANDLING OF CONNECTORS, FIRE, OR BY UNRUTHORIZED
MODIFICRTIONS.  THIS WARRANTY DOES NOT COVER REIMBURSEMENT FOR CUSTOMER
RSSEMBLY OR SET-UP TIME.

THIS WARRANTY COVERS ONLY MACROTRONICS PRODUCTS AND IS NOT EXTENDED 7O
ALLIED EQUIPMENT OR COMPONENTS USED IN CONJUNCTION WITH OUR PRODUCTS. WE
ARE NOT RESPONSIBLE FOR INCIDENTAL OR CONSEGUENTIAL DAMAGES.

MACROTRONICS
5943 PIONEER ROAD
HUGHSON, CALIFORNIA 95326

- (209) 667-2088

PRICES AND SPECIFICATIONS.MRY CHANGE AT ANY TIME WITHOUT NOTICE.



CONDITION OF SALE
R AT TSRS REIRERESSRSRERS

"MACROTRONICS (HERINRFTER REFERRED TO AS MARCRC) DOES
HEREBY GRANT TO CUSTOMER A NON-TRANSFERRBLE AND NON-EXCLUSIVE
SUBLICENSE TO USE THE M-8@ COMPUTER PROGRAM (HEREIN SINGULARLY
AND/OR COLLECTIVELY REFERRED TO AS SOFTWARE) UNDER THE TERMS
AND CONDITIONS STATED IN THIS SUBLICENSE GRANT:

SOFTWARE IS FURNISHED TO CUSTOMER FOR CUSTOMER‘S OWN USE
ON A SINGLE RADIO SHACK TRS-88 CPU ONLY AND MAY BE MODIFIED OR
COPIED (WITH THE INCLUSION OF MACRO’S COPYRIGHT NOTICE> ONLY
FOR USE ON THAT ONE SPECIFIC CPU. THE CUSTOMER SHALL NOT
PROVIDE OR OTHERWISE MAKE AYRILABLE THE SOFTWARE OR ANY
PORTION THEREOF IN ANY FORM TO ANY THIRD PARTY WITHOUT THE
. PRIOR APPROVAL OF MACRO. TITLE TO THE OWNERSHIP OF THE
SOFTWRRE  SHALL = AT ALL TIMES REMAIN WITH MACRO. MACRO
DISCLAIMS ALL IMPLIED WARRANTIES WITH REGARD TO THE SOFTWARE
"LICENSED ~ HEREUNDER., INCLUDING ALL WARRANTIES OF
MERCHANTABILITY AND FITNESS; AND ANY STATED EXPRESS WARRANTIES
ARE IN LIEU OF ALL OBLIGATIONS OR LIRBILITY ON THE PART OF
MACRO FOR DAMAGES, INCLUDING BUT NKOT LIMITED TO SPECIAL,
INDIRECT OR CONSEQUENTIAL DAMAGES ARISING OUT OF OR IN
CONNECTION WITH THE USE OR PERFORMANCE OF THE SOFTWARE AND/OR
HARDWARE LICENSED HEREUNDER.  THIS SUBLICENSE  GRANT. THE
LICENSES  GRANTED HEREUNDER AND THE SOFTWRRE MWAY NOT BE
ASSIGNED BY THE CUSTOMER WITHOUT PRIOR WRITTEN CONSENT FROM
MACRO. NO RIGHT TO REPRINT OR COPY THE SOFTWARE, IN WHOLE OR
IN PART, IS GRANTED HEREBY EXCEPT RS OTHERWISE PROVIDED
HEREIN.
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FOREWORD

CONGRATULATIONS!  WITH THE PURCHASE OF THE M-8 YOU HAVE
CONVERTED YOUR TRS~8@ MICROCOMPUTER INTO R STHTE-OF-THE-ART
HAM COMPUTER SYSTEM. WHAT IS ESPECIALLY EXCITING IS THAT YU
HOW HAVE A POWERFUL, GENERAL PURPOSE COMPUTER WHICH, AMONG
MANY OTHER  THINGS., WILL ALSO GIVE YOU ALL-MODE HAM
CAPABILITIES. AND THE CONVERSION COST LESS THAN A GOOD MEMORY
KEYER  ALONE!! WHETHER - IT WAS THE -PERFECT* CODE, THE
EXTENSIVE PROGRAMMED MESSAGE = MEMORIES. THE RVYRILABILITY OF
BOTH RTTY AND MORSE CODE SENDING AND RECEIYING, THE VERY HIGH
SPEED (299 WpM!> CW CARPABILITY, OR ONE OF THE MANY OTHER
FEATURES OF THIS SYSTEM WHICH INFLUENCED YOU TO BUY THE M-80,
WE FEEL THAT YOU WILL FIND THAT IT ADDS R WHOLE NEW DIMENSION
TO YOUR “"SHACK". IT REALLY IS A THRILL TO ADD TO A QSO:

RIG HR IS .... AND TRS-88 MICROCOMPUTER WITH M-88 HAM
INTERFACE !

IF YOU HAVE NOT ALREADY DONE SO. PLERSE SEND IN THE
WARRANTY REGISTRATION CARD.  IT NOT ONLY SERVES TO VARLIDATE
YOUR WARRANTY. BUT WILL ALSO ALLOW US TO KEEP YOU INFORMED OF
NEW DEVELOPMENTS FOR YOUR M-BB (AND MANY EXCITING FEATURES
WILL BE ANNOUNCED IN THE NEAR FUTURE). WE WELCOME COMMENTS
AND SUGGESTIONS FOR IMPROVING OUR PRODUCT. PLEASE DROP US A
LINE IF YOU HAVE ANY SUGGESTIONS OR GUESTIONS

ON A PERSONAL NOTE, 1 ASK YOUR COOPERATION  AND
UNDERSTANDING IN RESPECTING OUR COPYRIGHTS. 1 HAVE PERSONALLY
INVESTED MY LIFE SRYINGS AND ONE ERTIRE YEAR OF MY TIME TO
DEVELOP THE M-8@ AND GET MACROTRONICS OFF THE GROUND. THE
-~ SUCCESS OF THIS VENTURE. AND THE LIKLIHOOD OF FUTURE SOFTWARE
DEVELOPMENTS ~OF A NONTRIVIAL KIND- CRITICALLY DEPEND ON
AUTHORS NOT GETTING "RIPPED OFF". SO PLERSE. WHEN YOUR CLUB
OR BUDDY ASKS FOR A FREE COPY- LET THEM KNOW IT IS UNETHICAL
AS WELL RS ILLEGAL AND TELL HIM TO BUY HIS OWN COPY.

BEST OF LUCK AND HOPE TO MEET YOU ON THE RIR.

73 :
RON LODEWYCK, N6EE

PRESIDENT
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ASSEMBLY INSTRUCTIONS

IF YOUR M-88 WAS PURCHASED IN ASSEMBLED FORM. SKIP THIS SECTION AND PROCEED
DIRECTLY TO THE SECTION LABELED OPERATING INSTRUCTIONS.

GENERAL INFORMATION

1 TOOLS. ¥OU WILL NEED: LONG NOSE PLIERS, DIRGONAL CUTTERS, WIRE
STRIPPERS, AND A SHMALL TIP (178" CHISEL) LOW WATTRGE (25 TO 48 WATTS)
PENCIL TYFE IRON. |

2. SOLDERING TECHNIGUE. DO NOT USE A SOLDERING GUN. OR AN IRON WITH MORE
THAN R 48 WATT RATING. KEEP YOUR SOLDERING TIP CLEAN WITH A DAMP CLOTH OR
SPONGE. PRESS THE SOLDERING TIP AGRINST THE COMPONENT LEAD AND THE CIRCUIT
BOARD FOIL. HEAT BOTH FOR A SECOND OR TWO. APPLY SOLDER TO THE OPPOSITE
SIDE OF THE COMPONENT LEHD AS SHOWN BELOW:

componént soldering

lead

solder§)

NN,

DO NOT FEED THE SOLDER TO THE IRON TIP - LET THE LERD AND FOIL MELT THE
SOLDER. THE SOLDER SHOULD FLOW EVENLY AND SMOOTHLY RROUND THE CONNECTION.
REMOYE THE IRON QUICKLY - NEVER HEAT THE FOIL OR THE COMPONENT MORE THAN A
FEW SECONDS. EXCESSIVE -HEAT WILL DRMAGE MOST COMPONENTS - ESPECIALLY
DIODES, LEDS,. TRANSISTORS, AND ICS - RND CRUSE THE FOIL TO SEPRRHTE FROM
THE BOARD (CAUSING IRREPARABLE DAMAGE).

3. COMPONENT MOUNTING. ALL COMPONENTS SHOULD BE INSERTED FRUM THE TOP
(SILK-SCREENED) SIDE OF THE BORRD.

PROCEDURE

INSTRLL ALL COMPONENTS IN THE ORDER GIVEN BELOW:



4. JUMPER WIRES. YOU WILL NOTICE SEVERAL HOLES ON THE BOARD MARKED WITH
NUMBERS RANGING FROM 1 TO 24 <(AND ALSO +12). CONNECT THESE HOLES, IN -
PRIRS, WITH THE SINGLE CONDUCTOR HOOKUP WIRE IN THE FOLLOWING ORDER:
+12 70 1
2 T0 18
270 9
13 T0 14
710 8
4 T0 20
19 TO 24
22 TO 23
16 T0 24
12 70 17 '
11 TO 45 NOTE: HOLE 11 WILL BE LOCATED UNDER THE 7486 SOCKET.
ROUTE THE WIRE IN R "U" SHRPE S0 THAT THE WIRE
ENTERS FROM THE END OF THE SOCKET (A NOTCH IS FROVIDED
ON THE END OF THE SOCKET).

2. RESISTORS. MOUNT ALL RESISTORS IN A HORIZONTAL POSITION BY BENDING
BOTH LEADS DOWN PERPENDICULAR TO THE BODY:

yard

: Board
W 777
| fail

L7 L 7 WL

INSERT AND SOLDER ALL RESISTORS AS FOLLOWS:

R1 338 ORG/ORG/BRN RS 18K BRN/BLK/ORG R4S 1K BRN/BLK/R

R2 2. 2K R/RR R9 2. 3K ORG/ORG/R  R16 18K BRN/BLK/ORG
R2 16K BRN/BLK/ORG R16 18K BRN/BLK/ORG R17 1K BRN/BLK/R
R4 16K BRN/BLK/ORG Rii 320 ORG/ORG/BRN R18 68K BLU/GRA/ORG
RS 1K BRN/BLK/R Ri2 4. 7K ¥/VIO/R R19 2. 2K R/R/R

R6 330 ORG/ORG/BRN  R1Z 4. 7K Y/VIO/R R28 478 Y/VI0/BRN
R? 5. 6K GRN//BLU/R  R14 27@ R/VIO/BRN

2. DIODES. THE BANDED ENDS OF DIODES CAN BE MARKED IN R NUMBER OF WAYS:

r - 4

DIODES HARE VERY HEAT SENSITIVE -~ HEAT SINK THE LERDS WITH A LONG NOSE
PLIERS WHILE SOLDERING AND USE A MINIMUM OF HERT. INSERT AND SOLDER CR2:
CR3; AND CR4. WATCH FOR POLARITY. MATCH THE BANDS.




4. IC SOCKETS. LINE UP THE NOTCHED END OF THE SOCKET WITH THE SEMICIRCLE N
ON THE BOARD. THE NOTCH MAY BE INDICATED IN SEVERAL WARYS ON THE SOCKET
(LOOK CAREFULLY): :

s e IR ey | ' : b
f I ‘ 0 :a
: ! |r‘1 ! |

INSERT AND SOLDER ALL SOCKETS RS FULLOHS:

— e - omm

!
|
\
|

555, 567, AND OPTO 8 PIN
741504, 7486, & RELAY 14 PIN
7476 RND 74L8367 16 PIN

74154 24 PIN

5. CAPACITORS.  MOUNT DISC, MYLAR, OR TANTALUM TYPES VERTICAL BY SIMPLY
INSERTING BOTH LEADS IN THE APPROPRIATE HOLES IN THE BOARD. POSITIVE
POLARITY WILL BE INDICHATED ON SOME CRPACITORS WITH A + MARKING OR R COLOR
DOT. POLRRITY OF ELECTROLYTICS WILL BE MARKED WITH R + OR A - POSITION
THE LEADS SO THAT THE + LEAD IS CLOSEST TO THE + MARK ON THE BOARD.

N ==

Disc Tantalum Mylar Electrolytic .
INSERT AND SOLDER ALL CRPRCITORS AS FOLLOWS: )
C1 2.2 TANT C6 . B47 MYLAR (MARKED 2R473K> C18 8.1 TANT
C2 8.1 TANT C7 1.8 TANT C11 22 MFD ELECTRO
(3 2208 MFD ELECTRO C8 4.1 TANT Ciz 6.1 468 ¥ MYLAR
C4 8 1 TANT C9 .82z MYLAR (MARKED 2R223K> C13 .81 DISC (MARKED 163)
C3 1.8 TANT _ :

6.  TRANSISTORS.  TRANSISTORS ARE HALSO VERY HEAT SENSITIVE - HERT SINK
WHILE SOLDERING.  LEAVE ABOUT 1/2" OF LEADS RBOVE THE BOARD. PIN OUTS VARY
WITH CASE STYLE - USE THE DIAGRAM BELOW TO LOCRTE CORRECT LEADS:

T0 18 10 92 T0 92+ CASE 77
METAL PLASTIC PLASTIC MJEz4A
2N2222R 2Nz2z22 ZN4888
EBC BcC
¢ : £ <
E I B L¥
8
BRASS
) C{/::>y PLATE
. ON
BoTToM



INSERT AND SOLDER ALL TRANSISTORS AS FOLLOWS:

Mo . MIE34E
024,56  2N2222 OR 2N2222R
a3 2N4888

7. YOLTAGE REGULATOR (7885). THE VOLTAGE REGULATOR IS MOUNTED ON THE HERT
SINK USING A 4 - 48 MACHINE SCREW, WASHER AND NUT. BEND THE LERDS OF THE
REGULATOR AT A S50 DEGREE ANGLE AT THE POINT WHERE THE LERDS CHANGE
THICKNESS:

SOLDER THE LERDS.

8. . BRIDGE RECTIFIER (CR1). MATCH THE + LERD WITH THE + MARK ON THE BORRD.
LERVE 1/2" LERDS ABOVE THE BOARD. SOLDER.

9. TRIM POTS. THE LEADS WILL SNAP IN PLACE IF PROPERLY INSERTED.  SINCE
THE HOLES ARE MUCH LARGER THAN THE LERDS, MAKE CERTRIN ERCH LEAD IS
TOUCHING THE FOIL AND IS WELL SOLDERED. INSERT AND SOLDER RS FOLLOWS:

PLL ADJUST 1eK (RED OR WHITE BODY>

‘YOLUME . 98K {BLACK OR BLUE BODY>




Gold colored wire

to

10. LEDS. THERE ARE TWO LIGHT EMITTING DIODES - ONE IS ON THE PC BOARD N
AND 1S USED TO INDICATE "POMER ON". THE SECOND LED_ IS RTTACHED TO THE 30

PIN CONNECTOR VIA A LENGTH OF 2 CONDUCTOR CABLE AND IS USED AS THE VISUAL

INDICATOR  FOR  TUNING. UNFORTUNATELY, LED  POLARITY INDICATION IS

NON-UNMIFORM. TO DETERMINE THE "+" LERAD. HOLD THE LED UP TO R LIGHT. LINE

UP THE LEADS ACCORDING TO:

INSERT THE LED ON THE BOARD WITH THE "+" LEAD ALIGNED WITH THE "+" ON THE
BORRD. SOLDER. ATTACH THE OTHER LED TO THE 38 PIN CONNECTOR AS FOLLOKS:

| GOLD P”j
i _ —f =13 30 (Dual 15)
o Pin
VEr W ' F -l PN Edge
@ 1lead ! ' ;§§§::=== ! Connector

SILVER

COVER THE LED BODY AND LERDS WITH HEAT SHRINK TUBING. USE A HIGH WATTAGE
HAIR DRYER. OR -

CAUTIOUSLY -~ AN ELECTRIC RANGE BURNER, TO SHRINK THE TUBING. USE A RAZOR
BLADE TO TRIM THE TUBING AROUND THE BODY OF THE LED FOR NICER APPEARANCE.
THE HEAT SHRINK TUBING ALSO HELPS FOCUS THE LIGHT OF THE LED BETTER.

11 RIBBON CRBLE

A PEEL BACK INDIVIDUAL WIRES 1 1/4" ON ONE END AND 3/4" ON THE OTHER END.
B. STRIP 1/8" INSULATION OFF THE END OF EACH WIRE AND SOLDER TIN.

C. CUT THE 3/32" HEAT SHRINK TUBING INTO 1/2" LENGTHS RND INSERT ONE PIECE
ON EACH OF THE 1 1/4" WIRES.

D. SOLDER THE 41 1/4" WIRES TO THE 48 PIN EDGE CONNECTOR AS SHOWN IN THE
DIRGRAM BELOK.

E. PUSH THE TUBING COMPLETELY OVER EACH EYELET AND SHRINK THE TUBING WITH
A HIGH WATTAGE HAIR DRYER OR -CAREFULLY- OVER AN ELECTRIC RANGE BURNER.

F. CONNECT THE OTHER END OF THE RIBEON CRBLE TO THE TOP OF THE PC BOARD AS
SHOWN IN THE DIRGRAM BELOW

I



CRUTION! BEFORE PLUGGING THE MB8 INTO YOUR TRS8@ , USE
AN OHMMETER TO CHECK CONTINUITY BETWEEN THE PC BORRD
AND EDGE CONNECTOR INDIVIDURL PINS <(HITH THE 74454
REMOVED). ALSO CHECK PIN BY PIN FOR ARDJACENT PIN
SHORTS. IT IS QUITE IMPORTANT THAT THE WIRES DO NOT GO
TO THE WRONG PINS!

12,  TRANSFORMER.  INSERT AND SOLDER THE TWO LEADS ATTACHED TO THE WALL
 PLUG TRANSFORMER TO THE HOLES ON THE BOARD MARKED T4 AND T2 <(ANY ORDER -
NO POLARITY).

13. CABLE CLAMP.  PROVIDE A STRAIN RELIEF FOR THE TRANSFORMER LEADS USING
A 1/8" NYLON CABLE CLAMP ATTACHED WITH A 4 - 49 X 3/8 SCREW, #¢ SAE FLAT
WASHER ON TOP AND A 4 - 48 NUT ON THE FOIL SIDE. ATTACH AS INDICATED:

r'

w7 éii‘-'

14. ATTACH THE FOUR SELF STICKING BUMPER FEET TU THE .FOIL SIDE OF THE
BOARD AT EACH OF THE FOUR CORNERS.

15. 'PLUG THE WALL PLUG INTO A 115 YOLT AC OUTLET. THE ON BORRD LED SHOULD
LIGHT. MERSURE THE + LERD OF THE 2208 MFD CAPACITOR TO GROUND. YOU SHOULD
HAYE APPROXIMATELY 14 TO 46 VOLTS. MEASURE -OUT- FIN OF VYR1 TO GROUND. IT
SHOULD BE +5. @ vOLTS. 1IF YOU DO NOT OBSERVE THE CORRECT VOLTAGES - CHECK
YOUR WIRING BEFORE PROCEEDING! UNPLUG THE TRANSFORMER.




16. INSERT ALL ICS AND THE RELAY RS INDICATED ON THE BORRD. OBSERVE PIN 1
POLARITY AS INDICATED BY THE SOCKET. THE OPTO GOES IN THE PINS CLOSEST TO
C12.

17.  PLUG THE TRANSFORMER IN RGRIN. TEMPORARILY CONNECT R JUMPER FROM PIN
4 TO PIN 15 ON THE 2@ PIN CONNECTOR. (NOTE: ALL CONNECTIONS TO THE 30
PIN CONNECTOR ARE MADE ON THE BOTTOM ROW OF CONTACTS)>.  THE INDICATOR LED
SHOULD LIGHT. DISCONNECT THE JUMPER. THE LED SHOULD GO OFF.

THIS COMPLETES THE ASSEMBLY OF YOUR M-88 KIT. PROCEED TO THE NEXT SECTION
FOR ADJUSTMENTS AND CONNECTIONS TO YOUR RIG.



OPERATING INSTRUCTIONS |

SETTING UP

THE M8B SYSTEM WILL RUN ON ANY TRS-88 WITH LEVEL II BRSIC AND 16 K (OR
MORE)> RAM. IF YOU HRVE THE DISK WERSION OF THE SOFTWARE. IT WILL HALSO RUN
UNDER DISK BASIC WITH 32 K (OR MORE) RAM. TO OBTAIN SRTISFACTORY RESULTS
ON RECEIVING, IT IS ASSUMED THAT YOU HAVE EITHER AN HF RECEIVER COVERING
THE AMATEUR FREGUENCIES OR A YHF-FM RECEIVER. '

IN GENERAL, THE M8@8 SYSTEM WILL NOT WORK
SATISFACTORILY WITH TYPICAL GENERAL COYERAGE
SHORTWAYE RECEIVERS.  FREGUENCY STRBILITY
AND SELECTIVITY ARE CRITICAL FACTORS. YOU
MUST HAVE AT LEAST SINGLE-SIDEBAND QUALITY
EQUIPMENT TO PROPERLY RECEIVE BOTH MORSE
CODE AND RTTY. AM OR  BRORDCAST BAND
EQUIPMENT SIMPLY WON‘T WORK.

TO TRANSMIT MORSE CODE, YOU WILL NEED A CW TRANSMITTER. TO TRANSMIT
RTTY, YOU WILL NEED EITHER: 1) R TRANSMITTER WITH DIRECT FSK INPUT, OR 2)
AN AFSK UNIT IN ADDITION TO THE TRANSMITTER. ‘

THE M8@ IS ATTACHED TO YOUR RADIO EQUIPMENT AND TO YOUR TRSS8G BY MERNS OF
TWO EDGE CONNECTORS. TURN OFF THE TRS88. PLUG IN THE 4@ PIN (DUAL 2@)
CONNECTOR TO THE EXPANSION PORT (ADJRCENT TO THE RESET SWITCH) SO THAT THE
SIDE WITH MOST OF THE WIRES IS CLOSEST TO THE RESET SWITCH:

EEAR YVIEW OF TRS-8¢0

TNSOLATION DISPLACEMENT
TYPE

5°‘-PEE
=EYBLET TYPE

PLUG IN THE M-88 WALL PLUG TRANSFORMER TO R 115 VOLT AC OUTLET. THE M-8@
WILL OPERATE OFF OF EITHER 50 OR 6@ HERTZ. USE A 220 v. TO 115V
ADRPTER TO CONNECT TO 220 VOLT AC. CONNECT THE 3@ PIN (DUAL 13> CONNECTOR
TO YOUR RIG RS DESCRIBED BELOMW. '



PIN DESCRIPTION

1 +5VOLTS TO LED INDICATOR

2 RECEIVER AUDIO INPUT

3 LED

4 KEY IN - HI ON KEY OPEN, LO
ON KEY CLOSED. HI ON MARK
LO ON SPARCE.

7 GROUND

8 LOW VOLTRAGE (LESS THAN 12V)

TTY LOOP KEYER. GIVES HARD
COPY ON XMT AND RCV WHEN
USING BUILTIN PLL DEMOD.

9  NEGATIVE VOLTRGE SOLID STATE

KEYER {PNP 158Y 8.3 i
KEYS ON CW ONLY.

16 SIDETONE OUTPUT.
OR KEY IN LINE LO.

11 POSITIVE YOLTRGE SOLID STATE
KEYER. (NPN 3@ ¥. 6.5 W)
KEYS ON RTTY OR ON CW IF
KEYBOARD SELECTED.

12 RELAY COMMON

KEYS ON CM

1% RELAY NORMALLY OPEN
14 RELAY NORMALLY CLOSED

CONNECT TO

+ LERD OF LED

LO Z HEADPHONE JACK OR SPERKER
TERMINALS

- LERD OF LED

STRAIGHT KEY, BUG OR KEYER

FOR “LOCAL‘ CW DECODING.

RELAY OR KEYER OUTPUT FROM A TU
(MUST BE TTL COMPATIBLE)
EQUIPMENT GROUND

LOW YOLTAGE TTY LOOP.
CONNECTION TO HIGH VOLTRGE

60 MIL LOOPS IS NOT RECOMMENDED.

CW JACK ON GRID BLOCK
KEYED TRANSMITTERS.

SMALL, LO-Z SPKR OR
HERDPHONES.

CW JACK ON SOLID STATE XMIR
OR CW ID ON AFSK UNIT.

COMMON (USURLLY GROUNDED)

. DO NOT USE TO KEY HV LOOPS!
SEE NOTE BELOW.
SEE NOTE BELOW.

NOTE: THE RELAY ALWAYS KEYS ON RTTY AND MAY BE USED TO KEY AN FSK INPUT TO A

TRHNSNIITER OR THE INPUT TO AN AFSK. ON SOME UNITS THIS MAY REQUIRE R “PULL-UP-
RESISTOR CONNECTED TO EITHER +5 OR +12 YOLTS. THESE ARE BOTH AVAILABLE ON THE
M-86 BOARD. THE RELRY SHOULD NOT BE USED TO KEY A 6@ MIL LOOP DIRECTLY AS 1T
WILL UNDOUBTEDLY BURN UP.  IF IT IS DESIRED TO USE THE M-88 IN AR 68 MIL LOOP,
USE THE OPTIONAL MLK-1 LOOP KEYER MODULE IN PLACE OF THE RELAY. THE RELRY ALSO
WILL KEY ON CW IF ‘POSITIVE KEYING’ 15- SELECTED - FROM . THE KEYBOARD UNDER THE
MORSE SEND MODE. IT MAY THEN BE USED ON CW TO KEY A TRANSMITTER, OR ON RTTY TO
KEY THE CW ID INPUT OF AN AFSK UNIT.

IF yYOU NHNT TO TRY OUT THE M-88 QUICKLY, YOU WILL NEED TO HMAKE THE
FOLLOWING MINIMUM CONNECTIONS:

"NOTE:  ALL CONNECTIONS HRE MADE TO THE
BOTTOM ROW OF THE 38 PIN (DUAL 15
CONNECTOR. USE THE TOP SET AS A CONVENIENT
GROUND BUS STRIP BY CONNECTING ALL OF THEM
TO PIN 15, WHEN ONLY ONE PIN IS MENTIONED,
THE OTHER WIRE IS ASSUMED TO GO TO PIN 7 OR
15 (GRUUND).

TN



1. TO GENERATE CODE PRACTICE AND/OR LISTEN TO KEYBOARD SENT CODE; CONNECT
A SMALL LOW IMPEDANCE (4-8 OHMS) SPERKER OR HERDPHONES TO PIN 18.

2. TO RECEIVE CW OR RTTY: CONNECT THE AUDID OUT (HERDPHONE OR SPERKER
JACK> FROM YOUR RECEIVER TO PIN 2. THE MB@ ACCEPTS A WIDE RANGE OF INPUT
IMPEDANCE, HOWEVER. LOW IMPEDANCE WORKS BEST.

3. TO TRANSMIT CW: YOU MUST FIRST DETERMINE MHAT TYPE OF KEYING YOUR
TRANSMITTER USES. REFER TO THE OWNERS MANUAL OR MERSURE - WITH A YOLTMETER
BETWEEN THE CENTER PIN OF THE CW KEY JACK AND GROUND. IF THE VOLTRGE IS
"NEGATIVE (AS FOR EXAMPLE WITH GRID BLOCK KEYING), USE PIN 9 FOR KEYING. IF
THE YOLTAGE IS POSITIVE (AS FOR EXAWPLE WITH MOST SOLID STRATE RIGS), USE
PIN 11 FOR KEYING. SOME TRANSMITTERS SIMPLY WON’T KEY WITH EITHER OF THE
SOLID STATE SWITCHES PROVIDED. 1IN

THIS CASE, CONNECT YOUR CW JACK TO PIN 13 AND CONNECT PIN 42 TO GROUND ON
YOUR RIG. {THIS USES THE RELAY TO KEY YOUR TRANSMITTER).

4. TO TRANSMIT RTTY: IF YOUR TRANSMITTER HRS DIRECT FSK KEYING CE. G
TS8208, FT904, FT304, 4Crei, ETC.) CONNECT PIN 42 TO GROUND ON THE
TRANSMITTER AND EITHER PIN 13 OR 14 (DEPENDING ON YOUR KEYING CIRCUIT) TO
THE FSK INPUT. SOME TRANSMITTERS USE NORMALLY OPEN (NO> ON MARK. OTHERS
USE NORMALLY CLOSED <(NC> ON MARK. VYOU KILL HAVE TO DETERMINE WHICH IS
"RIGHT-SIDE-UP" FOR YQUR PARTICULAR RADIO. IF YOUR  TRANSMITTER DOES NOT
HAVE FSK. YOU MWILL NEED AN AFSK UNIT.  THIS MAKES CONNECTION MORE
DIFICULT. REFER TO APPENDIX 2 FOR DETAILS. ’

ADJUSTHENTS

TWO PC TRIM POTS (POTENTIOMETERS) ALLOW ADJUSTHMENT OF THE PHRSE LOCKED LOOP
(PLL)> FREQUENCY AND THE SIDE TONE YOLUME.

PLL ADJUSTMENT - IT WILL BE NECESSARY TO ADJUST THIS  CONTROL TO
CORRESPOND TO THE DESIRED FREQUENCY OF THE RUDIO SIGNAL COMING INTO THE M8o
(PIN 2. THIS CONTROL IS SET ONLY ONCE - ALL SUBSEQUENT TUNING IS DONE
WITH THE RECEIVER VFO.  THE PLL SHOULD BE SET TO A FREQUENCY WITHIN THE
RECEIVER PASSBAND. THE RANGE OF THIS ADJUSTMENT IS APPROXIMATELY 88@ TO
228@ HERTZ. FOR BEST RESULTS, AND ERSE OF TUNING: IT IS RECOMMENDED THAT
THE PLL BE SET TO A FREQUENCY OF AT LEAST 1588 HZ

THE BANDWIDTH OF THE PLL IS APPROXIMATELY 14% OF THE CENTER FREQUENCY.
THIS MERNS THAT, AT 28080 HZ, THE BANDWIDTH IS APPROXIMATELY 288 HZ. AT 8ee
HZ: HOWEVER, THE BANDWIDTH IS ONLY 112 HZ - WHICH IS VERY DIFFICULT TO TUNE
IN AND KEEP TUNED IN. TO ADJUST THE PLL. CONNECT THE RECEIVER AUDIO TO PIN
2, PLUG IN THE M8@ WALL PLUG, FAND TURN ON YOUR RECEIVER.

HF RECEPTION - TURN ON THE RECEIVER CALIBRATOR. SELECT THE DESIRED FILTER
SELECTIVITY <USB, LSB, CW, FSK. ETC.> ON VYOUR RECEIVER. TUNE IN THE
CALIBRATOR FOR MAXIMUM  SIGNAL STRENGTH ON THE S-METER. TUNE TO THE




HIGHEST AUDIO TONE WHICH STILL GIVES THE HIGHEST S-METER INDICATION). NOW
TURN THE PLL ADJUSTMENT UNTIL THE LED LIGHTS BRIGHTLY (IF A SPERKER IS
CONNECTED TO PIN 16, YOU WILL ALSO BE ABLE TO HEAR THE SIDETONE OSCILLATOR
COME ON>.  THE PLL IS NOW SET AND DOES NOT HAVE TO BE RERLIGNED UNLESS A
DIFFERENT PASSBAND FILTER IS USED.

TURN THE CALIBRATOR OFF. USING THE RECEIVER WFOQ. TUNE IN R CW SIGNAL SO
THAT IT INDICATES MAXIMUM S~METER READING. NOW SLOWLY ROCK THE VYFO DIAL
BACK  AND FORTH  UNTIL THE LED FLICKERS (AND/OR THE SIDETONE IS HERRD) IN
SYNCHRONIZATION WITH THE SIGNAL. ON SOME RECEIVERS: TUNING MAY BE GUITE
CRITICAL DEPENDING ON THE DIAL TUNING-RATIO. YOU MIGHT PREFER DOING THE
- TUNING USING RN RIT CONTROL IF YOUR RIG HAS ONE.

TO TUNE AN RTTY STATION, SET THE RECEIVER TO THE SPACE FREQUENCY. IF THE
LED LIGHTS WHEN THE STATION IS PAUSING, YQU ARE TUNED TO THE MARK. NOT THE
SPACE - MOVE THE DIAL SLIGHTLY SO THAT THE LED IS OFF ON MARK (STRTION IS
NOT SENDING ANY CHARACTERS), BUT FLICKERS BRIGHTLY WHEN A CHARACTER IS
SENT.

YHF-FM RECEPTION: ON RTTY, HAVE A FRIEND SEND INTERMITTENT RY‘S ON THE
CHANNEL, TURN THE PLL SLOWLY UNTIL THE LED FLICKERS ON SPACE (CHRRACTERS
ARE BEING SENT> BUT IS OFF ON MARK (SENDING STATION IDLE). THE PLL IS NOW
SE:T AND NEEDS NO FURTHER RDJUSTMENT.

ON CW, HAYE A FRIEND SEND fi CONTINUOUS TONE ON THE CHANNEL. TURN THE PLL
ADJUSTMENT UNTIL THE LED LIGHTS BRIGHTLY. NOTE THART THE LED IS NOW SET FOR
THIS SPECIFIC TONE. SO THAT THE SENDING STATION MUST SEND THE SAME TONE ALL
THE TIME.

YOLUME - CONTROLS AUDIO LEVEL OUTPUT FROM THE SIDE TONE OSCILLATOR.
ADJUST FOR COMFORTABLE LISTENING LEVEL ON EITHER HERDPHONES OR A SPERKER.
OPERATING

AFTER ALL THE CONNECTIONS AND ADJUSTMENTS INDICATED IN THE PRECEEDING
SECTION HRVE BEEN MADE. YOU ARE READY TO LOAD THE SOFTWARE.  THE ME@
CONSISTS OF TWO SEPARATE PROGRAMS: A MACHINE LANGURGE SUBPROGRAM RND A
BASIC MAIN PROGRAM. TURN ON YOUR TRS8@ AND PROCEED AS FOLLOWS:

I. LEVEL II BASIC <1&k OR MORE RAM REGUIRED

ENTER MEMORY SIZE OF 0860 75304
LOAD THE MACHINE LANGUAGE SUBPROGRAM BY ENTERING:
SYSTEM

THE COMPUTER WILL RESPOND WITH *? -
ENTER: MB@.
REWIND THE TAPE. SET THE YOLUME AT S 4/2, TONE AT HI.  PRESS FPLAY.
YOU SHOULD SEE THE FAMILIAR FLASHING ASTERISKS IN THE UPPER RIGHT HAND
CORNER. (IF A'"C" APPEARS, THE PROGRAM MUST BE RELORADED. >

6. MWHEN THE PROGRAM HARS BEEN LOADED, THE COMPUTER WILL DISPLAY *7

7. PRESS THE BRERK KEY.

8. LOAD THE BASIC MAIN PROGRAM BY ENTERING CLORD.

N

L




8. AGAIN, THE FLASHING ASTERISKS INDICATE THE PROGRAM IS
LOADING. (THE THPE COUNTER SHOULD BE AROUND 58 WHEN THE ASTERISKS BEGIN AND
126 WHEN THE PROGRAM IS LOADED. )
18. WHEN READY APPEARS. ENTER RUN.

II. DISK BRSIC (32K OR MORE RAM REQUIRED)

THE M8@ SOFTWARE MAY BE EITHER ON A FORMATTED DISKETTE WITH NO DOS (FOR
MULTIDRIVE SYSTEMS)> OR ON R DISKETTE CONTAINING DOS <(FOR SINGLE DRIVE
SYSTEMS).  WITH A MULTI- DRIVE SYSTEM. PLACE ANY DISKETTE CONTHINING DOS IN
DRIVE @ HAND THE M8® DISKETTE IN ANOTHER DRIVE. MWITH A SINGLE DRIVE. PLACE
THE M8@ DISKETTE IN THE DISK ORIVE.
1. BOOT THE SYSTEM (PRESS THE RESET BUTTOND.
2. UNDER DOS, TYPE:
LOAD mMes/CIM
3. CALL IN DISK BASIC BY ENTERING:
BRSIC
4. IN RESPONSE TO
HOW MANY FILES?
PRESS "ENTER"
5. IN RESPONSE TO
MEMORY SIZE?

ENTER:
46008 33BI W
6. ENTER

RUN "MBB"

THE PROGRAM HAS FIYE MAJOR MODES OF OPERATION: MORSE SEND. MORSE RECEIVE,
CODE PRACTICE. RTTY SEND, AND RTTY RECEIVE. BEGIN BY SELECTING EITHER
MORSE OR RTTY SEND MODES WHEN ASKED.

MORSE
IF ¥OU SELECT THE MORSE SEND MODE, ¥OU WILL BE ASKED TO ENTER THE SPEED IN
WORDS PER MINUTE <WPM). THE RANGE OF ALLOWABLE SPEEDS IS 4 TO 399 WORDS
PER MINUTE. THE NUMBER OF WORDS PER MINUTE IS DEFINED HERE AS THE NUMBER
OF 5@ BAUDS PER MINUTE - I.E.  THE NUMBER OF TIMES THE WORD PARIS WILL BE
SENT IN ONE MINUTE. SPACING IS INITIARTED AT THE RATIO: 1 FOR DIT, 2 FOR
DRH. 1 FOR INTERELEMENT SPRCE. X FOR

CHARACTER SPACE AND 7 FOR WORD SPACE. AT SLOMWER SPEEDS, YOU MRY WANT TO
CHRANGE THIS RATIO. THIS OPTION IS EXPLARINED BELOW. THIS SETS THE SENDING
SPEED, THE CODE FRACTICE SPEED, AND ALS0 INITIALIZES THE RECEIYE SPEED.
WHILE IN THE MORSE SEND MODE, YOU HAVE AR VARIETY OF OPTIONS:

1 KEYBOARD SENDING - TYPE ANY LETTER, NUMBER OR PUNCTURTION ¢ 7 . / OR
+ 2. YOU CAN ALSC SELECT FROM THREE SPECIAL CHARACTERS:

_12..




TO SEND PRESS

ﬁEl—c_' @Z
KN = —-.
K ...--
(NOTE: .-... AND ........ ARE NOT SUPPORTED. WE SUGGEST YOU USE

‘ORX” AND “E E E“ RESPECTIVELY.)
SINCE THE KEYBOARD IS "BUFFERED", YOU CAN TYPE AHERD UP TO 255 CHARACTERS

NOTE: THERE IS NO WARNING GIVEN IF YOU ARE
ABOUT TO EXCEED THE TYPE-RHERD BUFFER. THE
PROGRAM WILL “"CRASH" IF THE BUFFER IS
EXCEEDED. IF THIS SHOULD ACCIDENTLY HAPPEN.
YOU MAY QUICKLY RESTORE EXECUTIUN BY TYPING
GO TO 10000
THIS WILL PUT YOU BACK IN THE SEND MODE AND
YOU ®AY CONTINUE TYPING AFTER LETTING THE
BUFFER EMPTY SOME OF THE MESSAGE TO MAKE
ROOM FOR MORE

NON-MORSE CHARACTERS WILL BE IGNORED BY THE FROGRAM. FOR EXAMPLE, * OR #
HAYE NO MORSE EQUIVALENT AND WILL BE IGNORED IF TYPED

2. SPECIAL CONTROL FUNCTIONS -~ ANY OF SEVERAL CONTROL OPTIONS MAY BE
SELECTED BY FIRST PRESSING THE "CLERR" KE? AND THEN ONE OF THE "SPECIAL
FUNCTION" KEYS £S5

DESCRIBED BELOW AND ILLUSTRATED 1IN BLOCK DIAGRAM FORM IN FIGURE 1.

NOTE: MOST OF THESE KEYS ARE UPPER CASE AND
THEREFORE REGUIRE THE SIMULTRNEOUS
DEPRESSING OF THE SHIFT KEY. FOR EXAMPLE.
PRESS ‘CLEAR” THEN HOLD DOWN THE SHIFT KEY
AND PRESS THE { #/3 > KEY

$# % % & © { BND 3 ALL REQUIRE USE OF
THE SHIFT.

# START CODE PRACTICE. EXFLAINED LRTER IN DETARIL.

$ CHANGE SPRCING. YOU CAN SELECT THE DESIRED CHARACTER AND/OR WORD SPACING
(BUT NOT THE DIT TO DRH OR INTERELEMENT RATIOO.

THE PROGRAM INITIALIZES WITH CHARACTER SPACING SET TQ THREE TIMES THE
LENGTH OF R

" DIT AND  HWORD SPHCINB AT SEVEN TIMES THE LENGTH OF A DIT. ONE COMMON USE
FOR DIFFERENT SPRCING IS AT LOW CSPEED CODE, E. G BELOW 13 WPM.  MANY
PEOPLE PREFER TO LEARN AND SEWD SLOW CODE WITH INDIYIDUAL CHARARCTERS FORMED
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AT A HIGHER RRTE, SRY 413 WPM. BUT LONG PRUSES BETWEEN CHARACTERS AND WORDS.
THIS GIVES A SLOW OVERALL NUMBER OF WORDS PER MINUTE, BUT MAKES THE
TRANSITION TO FASTER CODE EASIER. RS AN EXAMPLE. SUPPOSE IT IS DESIRED TO
HAYE AN OVERALL WPM OF 5 BUT CHARACTERS AT 13 WPM. SELECT R SPEED OF 413
WPM. THEM SELECT A CHARACTER SPACING OF 16 AND A WORD SPACING OF 35 SOME
EXPERIMENTATION WILL BE NECESSARY TO FIND THE OPTIMUM SPACING DESIRED.

# CHANGE SPEED. SETS THE CHARACTER RATE IN WPM FOR KEYBOARD SENDING, CODE
PRACTICE, AND INITIAL RECEIVING SPEED. (R VARIATION OF APPROXIMATELY + OR
- 10 WPM ON RECEIVE IS AUTOMATICALLY COMPENSATED FOR. >

& CREARTE A CANNED MESSRGE. YOU HAYE TEN PROGRAMMABLE MESSAGE MEMORIES
AYARILABLE: 4 THROUGH 8. ENTER THE MESSAGE NUMBER. ANYTHING NOW TYPED WILL
NOT BE SENT OVER THE AIR. BUT RATHER, WILL BE STORED IN MEMORY FOR LATER
RECALL. TERMINATE THE MESSRAGE BY PRESSING THE “CLEAR" KEY. EDIT CAPABILITY
IS PROYIDED IN THIS MODE, SO YQOU CAN DELETE PREVIOUSLY TYPED CHARACTERS BY
PRESSING THE BACKARROW KEY. SINCE THE EDITING IS BEING DONE 1IN BARSIC,
THE INPUT TIME REQUIRED PER CHARACTER IS LONGER THRN YOU MIGHT EXPECT. IF
YOU TYPE TOD FAST FOR INSTANCE, YOU WILL GET AHERD OF THE INPUT AND MISS
ONE OR MORE CHARACTERS. A GOOD PROCEDURE WOULD BE TO TYPE SLOW RND STERDY
WHILE INPUTTING INTO R MESSAGE MEMORY. YOU WILL NOTE A "COUNT DOWN"
COUNTER IN THE UPPER LEFT CORNER OF THE SCREEN.  THIS IS AN INDICATOR OF
REMAINING MEMORY FOR THIS MESSAGE. ERCH TIME A PRRTICULAR MESSAGE NUMBER
IS SELECTED, THE PREVIOUS CONTENTS WILL BE DELETED AND THE COUNTER WILL BE
SET TO 255

THE MESSAGE MEMORY CAPABILITY IS QUITE POWERFUL, AND ALLOWS YOU TO SAVE A
GREAT DEAL OF TIME AND ENERGY. COMMON USES WOULD BE TO STORE: C@
MESSAGES,  CONTEST  EXCHANGES, DX @S0°S, TRAFFIC, "BRAG TAPES". TEST
SEQUENCES, ETC. THE SAME MESSRGE MEMORIES ARE USED IN BOTH MORSE AND RTTY
MODES.

* CHANGE CW OUTPUT KEYING. AS EXPLAINED PREVIOUSLY, SOME CW TRANSMITTERS
USE NEGATIVE VYOLTAGE KEYING AND OTHERS USE POSITIVE YOLTAGE KEYING.  THE
PROGRAM IS INITIRLIZED TO SEND MORSE CODE TO THE NEGRTIYE KEYER (PIN 9) AND
THE SIDE TONE OSCILLATOR. IF YOU WISH TO USE THE POSITIVE KEYER <(PIN 11)
OR THE RELAY TO KEY CW, YOU CAN CHANGE THE TYPE OF KEYING WITH THIS
FUNCTION. YOU MIGHT ALSD SELECT POSITIYE KEYING T0 GIYE A CW ID THROUGH: THE
FSK JACK IF YOU ARE USING FSK ON RTTY.

{ CHANGE TO DOUBLE SIZE CHARACTERS - 32 CHARACTERS PER LINE.
) CLEAR SCREEN AND BEGIN NORMAL SIZE LETTERS - 64 CHARACTERS PER LINE.
8 THROUGH 3 SEND MESSAGE MEMORY NUMBER WM. SIMPLY PRESS "CLEAR" AND

THEN THE MESSAGE NUMBER FROM @ TO 3 - THE ENTIRE MESSAGE MILL BE
AUTOMATICALLY SENT.




TN

NOTE: THERE IS NO WRY TO STOP A MESSAGE FROM
SENDING ITS ENTIRE CONTENTS ONCE IT HAS BEEN
SELECTED (SHORT OF RESET - WHICH DESTROYS
THE ENTIRE PROGRAM»>. IT IS R GOOD PRACTICE
TO KEEP EARCH MESSAGE SHORT AND STRING
TOGETHER SEVERAL MESSAGES IF POSSIBLE. THIS
GIVES BETTER CONTROL OVER EXECUTION.

P 30 e e ittt e G S T i S SR R s 84 SR T G P S St R P S A S YR S st et S S st it s
R R R R R R R N SR E oS CIEREREs-

AN EXAMPLE WILL ILLUSTRATE THE PROCESS OF CREATING AND SENDING CANNED
MESSRGES :

CLERR & -

ENTER MESSAGE # <@ THRU 9> 7 1

ENTER MESSAGE NUMBER 4 - USE "CLEAR" TO TERMINATE
-CO C@ C8 DE N6EE N6EE NEEE “CLEARR"

ENTERED - BACK TO SEND MODE

"CLEAR" & '

ENTER MESSAGE # <@ THRU 93 ? 2

ENTER MESSAGE NUMBER 2 - USE "CLEAR" TO TERMINATE

DX PSE @ K "CLEAR"

ENTERED ~ BACK TO SEND MODE

CLEAR 1

CQ CQ CQ DE NeEE N6EE NeEE

CLEAR 1 '

CQ C& CQ DE NeEE NEEE NetE

CLERR 1

CQ CQ CB DE NGEE NGEE NGEE

CLEAR 2

DX PSE AR K

K TRANSFER TO RTTY SEND MODE.

ENTER TRANSFER TO MORSE RECEIVE MODE.

MORSE RECEIVE MODE

THE SPEED IS INITIALIZED IN THE OSEND MODE. THE  PROGRAM  WILL
AUTOMATICALLY ADJUST FOR YARIATIONS IN THE RECEIVED SIGHALS SPEED WITHIN A
RANGE OF APPROXIMATELY + OR - 16 WPM. IF THE STATION IS SENDING OUTSIDE
THIS RANGE, RETURN TGO THE SEND MODE {BY HOLDING DOWN THE "CLERR" KEY> AND
RESET THE SPEED. ' :

HOTE: THE RECEIYER AUDIO MUST BE TURNED
DOWN IF A SIGNAL IS STILL LIGHTING THE LED -
OTHERWISE THE PROGRAM WILL REMAIN IN THE
RECEIYE HWODE. '




THE SYSTEM WILL DECODE WELL-SENT MORSE CODE AND DISPLAY IT ON THE YIDEO
MONITOR. DUE TO NOISE <(GRN), INTERFERENCE (GRM), FADING C(QSB), AND
NON-UNIFORMITY OF HAND SENT CODE. 1682 PERFECT COPY IS NOT USUALLY
ATTAINABLE. OF COURSE, COMPUTER OR “MACHINE" GENERARTED CODE WILL BE EASIER
TO COPY <E.G. WIRW); BUT IS STILL SUBJECT TO GRN, GRM. AND QSB.

VERY HIGH SPEED CW (GRERTER THAN 18@ WPM> IS ESPECIALLY SUBJECT TO ERRORS
CRUSED BY GRN, GQRM: AND GSB. THESE PROBLEMS ARE HRLMOST NON-EXISTENT ON
VHF-FM, THEREBY MAKING HIGH SPEED CW MUCH MORE PRACTICAL ON THIS MODE.
WITH REGARD TO TUNING, THE FOLLOWING FRCTORS SHOULD BE KEPT IN MIND:

1. THE BACKGROUND NOISE IN THE RECEIVER MUST BE REDUCED TO A LEWEL SUCH
THAT NO CHARACTERS APPERR ON THE SCREEN WHEN THERE IS NO INCOMING SIGNAL.
(TURN DOWN THE RF GRIN CONTROL OR INSERT AN RF RTTENURTOR).

2. EVEN THOUGH MOST CW FILTERS HAYE A CENTER PASSBAND FREQUENCY OF AROUND
1608 HZ, THE PLL WORKS BEST AT HIGHER FREQUENCIES. UNLESS AN IFSHIFT
CONTROL IS AYAILABLE TO INCRERSE THE CENTER FREQUENCY, IT IS RECOMMENDED
THAT THE USB <AND NOT THE CW> FILTER BE USED TO COPY CW. SET THE PLL TO
AROUND 20680 HZ FOR BEST DEMODURLATION.

% A DRIFTING SIGNAL WILL REGUIRE FREQUENT RETUNING OF THE RECEIVER YFO TO
KEEP GOOD COPY. <(THE PLL DOES COMPENSATE FOR SHALL FREQUENCY DRIFT. >

4.  THE SPEED SETTING RALLOWS A YARIATION OF APPROXIMATELY + OR - 16 WPM 1IN
THE RECEIVED SIGNALS SPEED. MWITHIN THIS RANGE, GOOD COPY SHOULD RESULT.
HOWEYER, SOME PROBLEMS WITH CHARACTER AND WORD SPRCING MAY STILL OCCUR,
PARTICULARLY NERR THE "EXTREMES" OF THE RANGE OF YARIATION. AS A GUIDE TO
CORRECT SPEED SETTING: THERE ARE SEVERAL TYPES OF ERROR WHICH MIGHT BE
OBSERVED DUE TO AN INCORRECT SPEED SETTING (OR INCONSISTENCY ON THE PART OF
THE SENDING STATION>: SUPPOSE WE RECEIVE AN "IDEAL" SEQUENCE OF MORSE
CHARRCTERS AS FOLLOWS:

AT E
THIS MIGHT BE INCORRECTLY INTERPRETTED AS:

FRINTS SPEED SET

MIT OR OT TOO HIGH

IE E OR SE TOO LOW -

ETT T TOO HIGH

WE TOO LOW

ATE TOO HIGH

ATE 100 LOM
CODE PRACTICE MODE '

THE PROGRAM WILL GENERATE RANDOM MORSE CODE FOR TRAINING PURPOSES.
USE SPECIAL FUNCTION # TO TRANSFER FROM THE MORSE SEND MODE. SELECT EITHER
CHARACTERS OR FIVE LETTER WORDS WHEN RSKED TO DO S0. "CHARACTERS" MEANS
ANY OF THE LETTERS, NUMBERS, OR PUNCTUATION. FOR EXAMPLE:
KJ6A YCE4. ~  -UIOP 208275 DSEET
IF "WORDS" RRE SELECTED, THE PROGRAM SELECTS RAMDOMLY FROM A LIST OF
STORED



HAM~-RADIO RELATED WORDS. FOR EXAMPLE:
4 RADIO CHINR LIGHT FINAL PLATE

THE DISPLAY WILL BE IN 32 CHARACTER PER LINE FORMAT FOR EASY VIEWING.
THE PROGRAM CAN BE MADE TO PAUSE AT ANY TIME BY PRESSING THE SPACE BAR.
THIS WILL GIVE YOU TIME TO CHECK YOUR COPY. RESUME CODE SENDING BY AGARIN
DEPRESSING SPACE BAR. YOU CAN RESET THE SPEED BY RETURNING TO THE MORSE:
SEND MODE BY HOLDING DOWN THE "CLEAR" KEY. RETURN TO CODE PRACTICE WITH
THE “#" SPECIAL FUNCTION.

RTTY SEND MODE

. ENTER THE RTTY SEND MODE AT THE OUTSET OF THE PROGRAM IN RESPONSE TO

THE GUESTION:
MORSE OR BRUDOT RTTY? v

OR SELECT THE "R" SPECIAL FUNCTION KEY IN THE MORSE SEND MODE. TYPING ON
THE KEYBORRD WILL KEY THE RELRY AND ALSO A SOLID STATE SWITCH (FOR NORMALLY
POSITIVE VOLTRGES). TO SEND RTTY YOU MUST EITHER HAVE FSK (FREQUENCY SHIFT
KEYING> CAPRBILITY ON YOUR TRANSMITTER OR ELSE USE AN AFSK (RUDIO
FREQUENCY SHIFT KEYINGY UNIT (NOT PROVIDED WITH THE M88)>. EITHER OF THE
RELAY CONTACTS, ¢NORMALLY OPEN, ,
NORMALLY CLOSED)> OR THE SOLID STATE SWITCH MRY BE USED AS HAPPROPRIATE.
WITH RIGS LIKE THE KENWOOD T 5820 FOR EXAMPLE, SIMPLY CONNECT THE NC RELARY
CONTACTS TO THE FSK JRCK AND PUT THE TRANSCEIVER MODE SWITCH TO FSK.
REFER TO APPENDIX 2 FOR TYPICAL RTTY INTERCONNECTIONS.

NOTE: IF YOU ARE NEW TO RTTY, YOU WOULD DO
WELL TO READ A LITTLE BEFORE SENDING ON THE
AIR. GOOD INTRODUCTIONS RRE CONTRINED IN:
RTTY HANDBOOK, 72 MAGAZINE. PETERBOROUGH. NH
83458 | -
RTTY BEGINNERS HANDBOOK, RTTY JOURNAL. PO
BOX RY, CRRDIFF BY TH SER, CH 92007
SPECIARLIZED COMMUNICATION TECHNIGQUES, ARRL.
NEWINGTON, CT. '

e et st s s s e
mmaEE=sE

THE KEYBOARD IS BUFFERED., ALLOWING YOU TO TYPE AHERD UP TO 255
CHARACTERS. PRESSING THE ENTER KEY SENDS A CRRRIAGE RETURN AND A LINE FEED.
SINCE MOST RTTYERS USE TTY MACHINES HAVING 72 CHARACTERS FER LINE. THE
ENTER KEY SHOULD BE PRESSED AT LEAST ONCE EVERY 72 CHARACTERS. THE BAUDOT
_ CODE REQUIRES THE SPECIAL LTRS RAND FIGS CHARACTERS TO BE SENT WHEN SHIFTING
" BETWEEN UPPER RND LOWER CASE.  THIS IS DONE FAUTOMATICALLY BY THE Ms@
SOFTWARE. (IF ¥OU WISH TO SEND THESE CHARACTERS MANUARLLY, “>" GENERRTES
"LTRS" AND "<" GENERATES "FIGS" - THIS FERTURE COULD BE USED TO MANUALLY

* CRERTE A "DIDDLE").

SEVERAL SPECIAL FEATURES ARE AVAILABLE IN THE RTTY SEND MODE. THESE ARE
SELECTED BY FIRST PRESSING THE "CLERR" KEY HAND THEN ONE OF THE SPECIAL
FUNCTION KEYS EXPLAINED BELOW:



# AUTO CWID -  THIS GENERATES THE FOLLOWING SEQUENCE:
1. THE MESSAGE:
Cl ID FOLLOWS -
IS SENT IN BRUDOT. _ '
2. THE CONTENTS OF MESSAGE MEMORY @ IS SENT IN MORSE CODE.
3. THE PROGRAM TRANSFERS TO THE RTTY RECEIVE MODE.

BEFORE SELECTING THE AUTO CW ID, YOU SHOULD ENTER THE DESIRED MORSE
CHARACTERS IN MESSHGE MEMORY @ (USING SPECIAL FUNCTION "&"». A TYPICAL
MORSE ID WOULD BE:

DE NeEE K
REFER TO APPENDIX 2 FOR EQUIPMENT INTERCONNECTIONS.

$ REVERSE MARK AND SPACE RECEIVE TONES. THE PROGRAM IS INITIARLIZED SO
THRT THE LED SHOULD BE OFF ON MARK AND ON ON SPACE. IF YOU PREFER TO
HAYE THE LED LIGHT ON MARK AND OFF OF SPACE., USE THIS SPECIAL FUNCTION.

NOTE: ONCE THE MARK AND SPACE TONES ARE
REVERSED, THE PROGRAM ASSUMES THAT THE LED
WILL BE ON HWITH NO SIGNRL PRESENT. THIS
WILL BE THE CARSE ONLY IF - A STHTION IS
ACTUALLY TUNED 1IN OR IF R TU IS USED WHICH
HAS A NORMALLY CLOSED  OUTPUT. IN THE
ABSENCE OF AN INCOMING SIGNAL. THE LED WOULD
BE OFF - THEREBY “TRICKING’ THE PROGRAMM
INTO THINKING A  CONTINUOUS SPACE TONE IS
PRESENT. THIS RESULTS IN A CONTINUQGUS STRING
OF LEFT PARENTHESES
OO (], .

IN ORDER TO ESCAPE THIS "TRAP", SIMPLY TUNE
IN A SIGNAL SO THAT THE LED IS ON; THEN HOLD
DOWN THE "CLERR" KEY.

e st e st e e e e e e e -
R R ST T o RERm=ES -

kA CHANGE BAUD RATE. SELECT €@,66, OR 75 OR 180 WPM. INITIALIZED AT 68

& CREATE A CANNED MESSAGE. (@ THRU‘9) 235 CHARACTERS MAX.  ERCH
SAME RS MORSE SEND MODE.

SELECT AUTOMATIC UNSHIFT-ON-SPACE OR TURN IT OFF. INITIALIZED ON.
THIS FEATURE IS GOOD UNDER NOISY RECEPTION CONDITIONS. IF THE LTRS
CHARACTER IS MISSED WHILE RECEIVING, IT WILL BE AUTOMATICALLY INSERTED WITH
THE FIRST OCCURRENCE OF R SPACE. ONE DISADYANTAGE OF THE AUTO UNSHIFT IS

- THAT IT WILL GRRBLE = SEGUENCES OF UPPER CASE CHARACTERS SEPARATED BY

SPACES. FOR EXAMPLE, SUPPOSE THE OTHER STRTION SENDS:
1234<5PACE> S56TH

WITH AUTO UNSHIFT, YOU WILL COPY:
1234<SPACE> TYTH



¢ CHANGE TO 32 CHARACTER / LINE MODE.
b) CLERR SCREEN AND BEGIN 64 CHARACTER / LINE MODE.

8 THRU 9 SEND MESSAGE NUMBER N. WORKS SAME RS MORSE SEND MODE ONLY IN
BRUDOT.

i TRANSFER TO MORSE SEND MODE

ENTER TRANSFER TO RTTY RECEIVE.MDDE.

RTTY RECEIVE MODE

IN THE RTTY RECEIVE MODE, THE SYSTEM WILL DECODE R  PROPERLY TUNED
RTTY SIGNAL AND DISPLAY IT ON THE SCREEN. TUNING IS CRITICAL - GARBLE MWILL
RESULT FROM R POORLY TUNED SIGNAL. YOU HAVE YOUR RECEIVING VFO TUNED
PROPERLY IF:

1. THE LED IS OFF ON MARK (SENDING STATION IDLE). :

2. THE LED IS ON ON SPACE (THE LED FLICKERS BRIGHTLY RS RTTY CHARACTERS
ARE RECEIVED).

3. GOOD COPY IS BEING DISPLAYED ON THE SCREEN.

IT WILL TAKE SOME PRACTICE TO GUICKLY ADJUST THE RECEIVER VFQ TO
OBTAIN GOOD COPY. UNDER GOOD SIGNAL CONDITIONS, @@z COPY IS CERTRINLY
ATTAINARBLE USING THE M8@. KEEP IN MIND, HOWEVER, THAT GRN. GRM. AND GSB
MAY CAUSE SOME LOSS OF COPY ("HITS")>. A BETTER TERMINAL UNIT (TU> MIGHT BE
USED TO IMPROVE COPY UNDER MRRGINAL SIGNAL CONDITIONS. THIS IS RECOMMENDED
FOR SERIOUS RTTYERS. YOUR M88 IS COMPRTIBLE WITH VIRTUALLY EVERY POPULAR
TU. SEE APPENDIX 2 FOR DETRILS.

MOST RTTY STATIONS USE A 72 CHARRCTER LINE OF TEXT. THE TRS 8@
DISPLAYS A MAXIMUM OF 64 CHARACTERS PER LINE.  THEREFORE, MOST TEXT WILL
'REQUIRE TWO LINES ON THE TRS 8@ DISPLAY FOR ERCH LINE AT THE OTHER STATION

TO RETURN TO THE RTTY SEND MODE. HOLD DOWN THE "CLEAR" KEY. AS IN THE
MORSE - RECEIVE MODE. IT IS ESSENTIAL THAT THE LED BE OFF IN ORDER TO RETURN
TO THE SEND MODE. 1IF R STATION IS STILL BEING RECEIVED, THIS MEANS THAT
THE AUDIO WILL HAYE TO BE TURNED DOWN.

_23_




HINTS AND KINKS

THIS SECTION CONTAINS INFORMATION ON HOW TO GET A GREATDEAL MORE ENJOYMENT

OUT OF YOUR MB@ SYSTEM.
SOME VERY WORTHWHILE "PLUSES" ARE INCLUDED WHICH WILL ADD GRERTLY TO THE

VYALUE OF THIS ALREADY YERSATILE SYSTEM.

1. ADDING "PERMANENT" MESSAGES

THE M8® ALLOWS UP TO TEN KEYBOARD PROGRAMMABLE MESSAGES TO BE STORED
IN MEMORY FOR RECALL RT ANY TIME. ONE DISRDVANTAGE OF THE PROGRAMMABLE
MESSAGE IS THRT IT 1S LOST EACH TIME THE COMPUTER IS TURNED OFF OR RESET.
YOU CAN ERSILY CHANGE THE M8 PROGRAM TO SAVE ANY DESIRED MESSAGE ON TAPE
ALONG WITH THE M8 BRSIC MAIN PROGRAM.
THE MESSAGES ARE STORED IN A STRING ARRAY LABELED M$.  SIMPLY ADD ONE
RSSIGNMENT STATEMENT TO THE BASIC PROGRAM FOR EACH MESSAGE YOU WISH TO
SRYE. FOR EXAMPLE:
81 M$(1) = "CQ C@ CO DE NGEE NGEE NGEE K*
B2 M$(1) = "THE QUICK BROWN FOX JUMPED OVER THE LAZY DOG'S BACK
1234567898 TIMES'
84 M$EC3Z) = CHRF(LZ) + Mook . koK feakestookskooksketotokdokook
+ CHR$CAZ) + “x STRTION N6EE *"
+ CHR$C1Z) +  "sekoksieskekostokokofoktokasiokiokkokditobkksokdokpololstolok etk

ONCE THE STATEMENTS HAVE BEEN RADDED TO THE PROGAM, SAYE IT ON ANOTHER
CRSSETTE WITH THE CSAVE COMMAND.  ONE NICE THING ABOUT THIS TECHNIQUE IS
THAT IT ALLOWS YOU TO REPROGRAM ANY OF THE MEMORIES FROM THE KEYBORRD AT
ANY TIME. THE PERMANENT MESSARGE WILL BE REPLARCED (TEMPORARILY) WITH THE
MESSAGE ENTERED FROM THE KEYBOARD. THE NEXT TIME THE PROGRAM IS LOADED,
THE "PERMANENT" MESSAGE WILL RGRIN BE IN MEMORY. NOTE THE USE OF THE
CHR$(13) TO INSERT A CARRIAGE RETURN AND LINE FEED IN MESSAGE #3. THIS IS
NECESSARY, SINCE YOU WILL NOT BE ABLE TO TYPE R CARRIAGE RETURN INTO THE
STRING. - :

2. USING THE M8@ RS A LINE PRINTER DRIVER

YOUR M8B SYSTEM CAN BE USED TO OBTARIN ﬁ&ﬁRﬁM LISTINGS AND OTHER
PRINTOUTS ON A BAUDOT LINE PRINTER! THIS FERTURE ALONE IS WORTH THE PRICE
OF THE M80. HERE‘S ALL YOU NEED:

1 m8a SYSTEM

2. MLK-1 LOOP KEYER MODULE ¢AVAILABLE FROM MACROTRONICS)

© 3. BAUDOT PRINTER - E.G. TELETYPE MODELS 15, 19, 28, 32 (THESE ARE
AYAILABLE FOR PRICES RANGING FROM $508. 88 TO $360. 68).

4. 28 OR €@ MR LOOP SUPPLY (INCLUDED ON MOST MACHINES> NOTICE THRT
YOU DO NOT NEED THE RADIO SHACK EXPANSION INTERFACE ($299) OR THE RS232
INTERFACE ($99) OR THE CENTRONICS LINE PRINTER ($1388) TO USE THE LLIST AND
LFRINT COMMANDS., OF COURSE. THERE ARE SOME COMPROMISES - FOR EXAMPLE, A
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BAUDOT PRINTER DOES NOT HAVE THE FULL ASCII CHARACTER SET <NOTABLY > { =
AND #*>.  ALSO, THE MB@ MACHINE LANGUAGE PROGRAM MUST BE LOADED INTO THE
COMPUTER IN ADDITION TO ANY OTHER PROGRAMS YOU PUT IN. THE M8 MACHINE
LANGUAGE PROGRAM REQUIRES APPROKIMATELY 2. 5K BYTES.

TO LINK THE M88 WITH THE LLIST AND LPRINT STATEMENTS, YOU SHOULD USE
THE FOLLOWING SEGQUENCE OF STEPS:
SET THE MEMORY SIZE TO 20008 (LEVEL II) OR 4688@ (DISK BRSIC).
LORD THE MBB MACHINE LANGUAGE PROGRAM.
RUN THE FOLLOWING BRSIC PROGRAM:

Wt P

UNDER LEVEL II BARSIC

1 POKE 46421, 2 . POKE 16422, 246 : POKE 16423, 117
2FOR I =30198 TO 26286 : RERD N : POKE I. N : NEXT
3 DATA 121, 224, 33, 163, 119, 265, 47, 127, 201

UNDER DISK BARSIC

1 POKE 16424, 2 : POKE 16422, &HF6 : POKE 16423, &H7S
2FOR I =4T09 : READ N : POKE &HBSFS + I, N : NEXKT
3 DATA 124, 224, 33, 163, 119, 205, 47, 127, 201

4. LOAD OR CREATE PROGRAMS RS USUAL. WHEN YOU DESIRER LISTING TYPE:
LLIST

USE THE LPRINT STATEMENT TO DIRECT QUTPUT TO THE BRUDOT PRINTER THROUGH THE
Mg@. TO USE THE MB@ AT SPEEDS OTHER THRN 6@ WPM, YOU WILL RLSO HAVE TO RUN
THE M8@ BRSIC MARIN PROGRAM. SELECT THE DESIRED BRUD RATE. BRERK THE
PROGRAM, "NEW" IT OUT OF MEMORY, THEN PROCEED AS ABOYE WITH YOUR OWN
PROGRAMMING.

IF YOU PREFER TO AYOID ALL THE POKE’S AND REDUCE THE SIZE OF THE MACHINE
LANGUAGE PROGRAM, MACROTRONICS OFFERS A SEPARATE PROGRAM (MBL-1) WHICH
WORKS WITH THE MG@.

ONE ADDITIONAL POINT WORTH NOTING - YOU CAN ALSC USE THE ABOVE

PROCEDURE 7O SEND LISTINGS OF PROGRAMS OVER THE RIR!

{ALTHOUGH IT IS GUITE AWKWARD TO DO SO UNLESS YOU CAN ALSO

TYPE FROM THE TTY KEYBOARD). SEE APPENDIX 2 FOR EQUIPMENT
INTERCONNECTION TO A LOCAL LOOP USING THE MLK-1.

3. OBTAINING HARD COPY OFF THE AIR USING THE RADIO SHACK LINE PRINTER.

IF Y0U DO HAPPEN TO HAVE A LINE PRINTER CONNECTED TO THE PARALLEL PRINTER
PORT <(OR RS232 SERIAL PORT), YOU CAN DIRECT OUTPUT TO IT RATHER THAN THE
YIDEQ MONITOR RS FOLLOWS:

POKE 16414, 141 : POKE 16445, 5
THIS CAN BE DONE AT ANY TIME IN THE IMMEDIATE MODE BY BREAKING THE PRUGRRM
OR, IT COULD BE ADDED AS A “SPECIAL FUNCTION® IN THE BRSIC MAIN PROGRAM.
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4. MAKING A BACKUP COPY OF THE M8@ LEVELII SOFTWARE
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WARNING' WARNING! WARNING! WARNING!

THE FOLLOWING INFORMATION IS PROVIDED AS A
CONVENIENCE TO OUR CUSTOMERS FOR THEIR
PROTECTION. IT IS ILLEGARL TO WMAKE COPIES
OF THE M8@ SOFTWARE FOR ANYONE ELSE‘S USE OR
BENEFIT. THAT INCLUDES ‘FOR A FRIEND® .
CLUB MEMBERS, OR FOR RESHLE.

1>. LOAD THE M8@® MACHINE LANGUAGE PROGRAM USING THE SYSTEM COMMAND

27.  LOAD TBUG USING THE SYSTEM COMMRND.

3).  EXECUTE TBUG

4>. PUNCH A TAPE: START = 76@8@8H, END = 7FFFH. TRA = 7R66.

9s.  THE BASIC MAIN PROGRAM CAN THEN BE PUT ON THE TAPE BY USING CSRVE.

9. USING THE M88 AS R GENERAL PURPOSE 1/0 BORRD.

HERE AGAIN. THIS FEATURE ALONE IS WORTH THE ENTIRE PRICE OF THE M88' You
CAN ERSILY USE THE MBB TO CONTROL A WIDE VARIETY OF "OUTSIDE WORLD®
PERIPHERAL DEVICES.  YOU CAN MAKE USE OF FIVE SEPARATE OUTPUT SWITCHES: 3
SOLID STATE AND 2 RELAY CONTACTS. 1IN A BASIC PROGRAM, YOU CAN TURN THE
SWITCHES ON OR OFF USING THE INP STRTEMENTS.  IN A MACHINE LANGUAGE
PROGRAM, USE THE IN INSTRUCTION (NOT OUT). THE FOLLOWING TABLE LISTS ERCH
SWITCH AND THE PORTS WHICH TURN IT ON OR OFF:

PINSG  TYPE OF SWITCHING PORTS

12,13 RELAY NORMALLY OPEN
12,14 RELAY NORMALLY CLOSED
11,17 NPN SOLID STRTE

9,17 PNP SOLID STATE

817 NPN SOLID STRTE

WOL»IWIAI
2 o oo e o
L A

FOR EXRAMPLE. SUPPOSE YOU WISH TO TURN AN AUDIO CASSETTE RECORDER ON RAND OFF
IN SYNCHRONIZATION WITH A TUTORIAL PROGRAM YOU HAVE NRITTEN IN BRSIC. AT
THE APPROPRIATE POINTS IN THE PROGRAM, INSERT:

168 X = INP(3) :REM TURNS ON RECORDER WITH RELRAY

288 ¥ = INP(4) :REM TURNS OFF RECORDER WITH RELAY

TO USE THE M8& AS AN INPUT DEVICE. YOU MUST HAVE THE DATR IN THE FORM OF
MAKE-BRERK CONTACTS - AS FOR EXAMPLE FROM A RELAY OR NPN OPEN COLLECTOR
CIRCUIT. CONNECT THE DATA IN TO THE M83 VIR PINS 4 AND 7. WHEN PIN 4 IS
GROUNDED, FORT 2 WILL HAVE A VALUE OF 254. WHEN PIN 4 IS OPEN
(UNGROUNDED>, PORT 2 WILL HAVE A VALUE OF 255. THEREFORE. YOU CAN TEST THE
YALUE OF FORT 2 TO INPUT DRTAR TO YOUR PROGRAM. FOR EXAMPLE, SUPPOSE PIN 4

N
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AND 7 ARE CONMECTED TO A TIMER RELAY WHICH IS SET TO GO ON AND OFF AT
CERTAIN TIMES DURING THE DAY. ¥OU COULD USE THIS 70 TELL YOUR TRS86 TO
PERFORM CERTRIN FUNCTIONS - LIKE TURN ON YOUR SPRINKLERS. HOUSE LIGHTS.
TORSTER, DINNER, ETC. HERE’S HOW THIS MIGHT BE INSERTED IN R BRSIC
PROGRAM:

168 X= INP(2) :

118 IF X = 255 THEN 168 ELSE GOSUE 1060

1668 X = INPL2) :REM TURNS ON POWER RELHVI

6. CHANGING THE PITCH.UF THE SIDE TONE OSCILLATOR.

THE FREQUENCY OF THE SIDE TONE MAY BE CHANGED BY REPLACING RESISTOR R18.
REDUCING THE RESISTANCE INCRERSES THE FREQUENCY. A 188 K POT COULD BE
INSERTED IN PLACE OF R1i1 TO GIVE AN ADJUSTABLE SIDE TONE FREQUENCY. IT
SHOULD BE NOTED THAT THE PRESENT SIDE TONE FREGUENCY IS AROUND 688 HERTZ
WHICH IS TOO LOW TO BE DEMODULATED BY THE PLL. THUS, IF YOU WANTED TO TAPE
THE OUTPUT OF THE SIDE TONE AND THEN PLRY IT BACK TO THE M8@ RECEIVE
PROGRAM FOR TESTING PURPOSES, YOU WOULD HAVE TO INCREARSE THE SIDE TONE
FREQUENCY (PREFERABLY TO ARDUND 20068 HERTZ).
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TROUBLE SHOOTING
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IF YOUR MB@ IS NOT FUNCTIONING PROPERLY, CHECK OUT THE FOLLOWING BEFORE
SENDING THE UNIT BRCK TO THE FACTORY FOR REPHIR:

MAKE SURE THAT -

1. THE WALL PLUG IS CONNECTED TO 445 YOLTS RC. THE 40 PIN  CONNECTOR IS
ATTRCHED TO THE TRS88 EXPANSION PORT WITH THE BULK OF THE WIRES CLOSEST TO
THE RESET BUUTTON, AND THRT THE 26 PIN <(DURL 15> CONNECTOR PINS ARE
PROPERLY ALIGNED WITH THE "FINGERS" ON THE M80 BORRD.

2. THE WIRES ARE MAKING GOOD CONTACT WITH THE 48 PIN CONNECTOR. THE
INSULATION DISPLACEMENT CONNECTORS ARE NOTORIOUS FOR LOOSENING UP DURING
HANDLING OR SHIPMENT.  WITH THE CONNECTOR FLAT ON A TABLE, RAP THE BACK
EDGE FIRMLY A FEW TIMES WITH A LARGE SCREWDRIVER HANDLE TO SERT THE WIRES.
3. THE BOARD IS NOT SHORTING AGRINST A METAL CASE OR TRBLE.

4. THE LED ON THE BOARD IS LIGHTING.

3. THE PLL HRS BEEN PROPERLY RDJUSTED RS EXPLHINED IN THE OPERARING
INSTRUCTIONS.

6. THE YOLUME CONTROL ON THE BOARD IS TURNED UP SO THAT YQU CAN HEAR THE
SIDE TONE IN A SPEFRKER.

¥.  THE WIRES CONNECTED FROM YOUR RADIO EGUIPMENT TO THE M8B ARE ON THE
FOIL SIDE <BOTTOM> OF THE 28 PIN CONNECTOR.

IF THESE CHECKS HAYE ALL BEEN MADE AND THERE IS STILL A PROBLEM, REFER TO
THE TROUBLE-SHOOTING GUIDE WHICH FOLLOWS.

8 HLL IC’S AND THE RELRY ARE PROPERLY ALIGNED IN THEIR SOCKETS.

9. THE TEMPERATURE OF ALL IC’S SHOULD BE COOL OR WARM AT MOST. NONE
SHOULD BE "HOT" TO THE TOUCH
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SYMPTOM

TROUBLE. SHOOTING GUIDE

POSSIBLE PROBLEM(S)

CHECK OUT PROCEDURE

LED INDICATOR WOM‘T LIGHT

SIDETONE COMES ON WHEN MB@ PLUGGED IN.

NO SIDE TONE

"FUZZY" SOUND IN SIDE TONE

RELAY NOT KEYING

1,

LED BAD OR POLARITY REVERSED.

BAD 567 OR FLL CIRCUIT

7476 LATCHED ON POWER UP.

BAD S67
BAD OPTOISOLATOR

4, BAD 74L504, 7486, OR 7476

1

2

BAD 335, 74LS64, OR 7486

BRD CAPACITOR Ci

“POSITIVE KEYING" NOT SELECTED

BAD RELAY

JUMPER PIN 4 TO GROUND. LED SHOULD LIGHT. AND SIDE TONE OSCILLATE. ~ IF NOT:
MEASURE VOLTAGE FROM PIN 2 TO PIN 4. SHOULD BE +2 VOLTS
WITH PIN 4 GROUNDED, +8.75 VOLTS UNGROUNDED. IF CORRECT
VOLTAGE IS PRESENT, REVERSE LED LEADS OR REPLACE LED.
YOLTAGE FROM PIN 3 TO PIN 4 SHOULD VARY WITH PRESENCE
OF SIGNAL. IF IT DOES NOT:
fl. REPLACE 567
B. CHECK ALL WIRING TO THE 567 AND PIN 2

THIS IS NORMAL AND HAPPENS FREQUENTLY. RUN 1ME@ PROGRAM.  SEND A MORSE
CHARACTER. TONE SHOULD STOP.  IF NOT,

CHECK: } .

PULL OUT THE S67. IF TONE STOPS - REPLACE 567. IF NOT, CHECK.

PULL OUT THE OPTO. IF TONE STOPS - REPLACE THE OPTO (MCT2, 4NZ3, IL-1, ETC.).
IF NOT, CHECK:

REPLACE EACH IN TURN,

CHECK YOLTRGE AT PIN 4 OF THE S55. SHOULD BE FLUCTURTING FROM HI TO LOM AS
CHARACTERS ARE SENT FROM KEYBOARRD OR RS PIN 4 ON THE 3@ PIN CONNECTOR IS
GROUNDED. IF NOT, CHECK 74L584 AND 7486, IF IT IS,

REFLACE THE 555.

PIN 8 OF THE 555 SHOULD MERSURE 5 YOLTS.

IF OSCILLOSCOPE SHOWS HIGH FREQUENCY OSCILLATION ON S V.

“TRACE. REPLACE C1 WITH 2. 2 WFD TANTRLUM.

THE RELAY KEYS IN RTTY SEND MODE ALL THE TIME, BUT MUST BE SELECTED TO OPERATE
IN MORSE SEND MODE. ATTACH OHMMETER TO PINS 12 AND 12 OF THE 3@ PIN CONNECTOR
WHILE SENDING RTTY. SHOULD MAKE AND BREAK. REPEAT FOR PINS 12 AND 14



CONTINUED
SYMPTOM : POSSIBLE PROBLEM (S} ) CHECK OUT PROCEDURE
PLL SEEMS TO REQUIRE VERY HIGH 1. CONNECTED TO HIGH IMPEDANCE. THE PLL WORKS BEST WITH A 4-8 OHM INPUT IMPEDANCE. CHECK

AUDIO LEVEL YOUR RECEIVER OWNERS MANUARL. SOME HEADPHONE JACKS USE HIGH
' ' IMPEDANCE. TRY CONNECTING DIRECT TO THE SPERKER TERMINALS.
THE AUDIO GAIN CONTROL ON MOST RECEIVERS SHOULD NOT HAVE TO BE
OPEN MORE THRN 1/4 YOLUME. ‘
2. SHORTED LIMITER DIODES CR2,CR2 REPLACE WITH iN914 OR 1N4148.
3. OPEN OR REVERSED BLOCKING CRPRCITOR CS5 REPLACE WITH 22 MFD ELECTROLYTIC. CHECK POLARITY.

PLL SUPER CRITICAL TO TUNE 1. PLL FREQUENCY SET TOO LOMW ' TRY USING THE USB FILTER POSITION AND SET TO ARDUND 2088 HZ
2. PLL FREQUENCY SET OUT OF RECEIVER WITH THE RECEIVER CALIBRATOR TUNED TO THE DESIRED AUDIO

. PASSBAND. ' TONE, TURN PLL UNTIL LED LIGHTS AND SIDETONE HEARD
RECEIVE NOTHING ~ LED LIGHTS 1. INTERMITTENT OR BROKEN WIRE TO CHECK CONTINUITY OF 49 PIN CONNECTOR WITH 74154 OUT OF
AND SIDETONE HAS CLERN ON/OFF 48 PIN CONNECTOR. ITS SOCKET. TAP THE CONNECTOR TO BETTER SEAT THE WIRES.
SOURD WHEN SIGNAL TUNED IN. 2. BAD 74L5367 OR 74154, THESE ARE TOUGHIES TO CHECK. TRY REPLACING THEM.

LOOK FOR BENT OR POORLY SEATED PINS.

RECEIVES ONLY GRRBLE - LOTS OF 1. BACKGROUND NOISE TOO HIGH. =
EISHS ETC - WITH NO SIGNAL IN THE RECEIVER PRSSBRND, YOU SHOULD

GET NOTHING PRINTED ON THE SCREEN (WITH THE AUDIO SET TO
' A COMFORTABLE LEVEL). BRACK OFF ON THE RF GRIN UNTIL
2. SPEED SET TOO LOW. NOTHING APPERRS ON THE SCREEN WITH NO SIGNAL PRESENT.
TRY HIGHER SPEED SETTING. MWE FIND 25 WPM GOOD FOR
MOST GENERAL TUNING.
SENDS ONLY COMMAS - DISPLAYS OK BAD ROM
BEFORE RUNNING THE PROGRAM, ENTER: POKE 16553, 255
{THIS 15 A PROBLEM CRUSED BY ONE LEVEL 11 ROM SUPPLIER).
PROGRAM CRASHES WHEN I TRANSMIT EXCESSIVE RF IN SHACK.
REDUCE RF OUTPUT. CHECK CORY CONNECTIONS. INSTALL A BETTER
EARTH GROUND TO YOUR TRANSMITTER. THIS SHOULDN‘T HAPPEN IN
A “CLEAN" SHACK. <WE RUN 1 KW WITH NO PROBLEMS).
PROGRAM CRASHES RS SOON AS MEMORY SIZE NOT SET CORRECTLY.
1 ENTER R MESSAGE INTO MEMORY OR SET MEMORY SIZE TO 20660 (LEVEL II) OR 46080 (DISK YERSION)
IN THE CODE PRACTICE MODE. :
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THEORY OF OPERATION - SOFTWARE
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THE M8@ SOFTWARE CONSISTS OF THO PROGRAMS: A BASIC MAIN PROGRAM AND A
MACHINE LANGURGE SUBPROGRAM.  BEING IN BASIC, THE MAIN PROGRAM IS ERSILY
MODIFIED TO SUIT INDIVIDUARL USER NEEDS <(E.G. LINKING TO A LOGGING
PROGRAM, MODIFYING MESSAGES TO PERFORM NUMBERICRL SEQUENCING FOR CONTEST
OPERATION, ETC.>. THE BASIC PROGRAM REQUIRES APPROXIMATELY 48K RAM. A
LISTING OF THE BASIC PROGRAM IS GIVEN IN APPENDIX X.

THE MACHINE LANGUAGE SUBPROGRAM IS LOCATED AT THE HIGH END OF 16K MEMOR?
FROM 7688H TO 7FFFH. ALL CRITICAL TIMING IS PERFORMED IN MACHINE
LANGURGE. CONTROL IS RETURNED TO BASIC WHEN THE "CLEAR" KEY 1S DEPRESSED.
A COMPLETE FLOWCHART IS GIVEN 7O HELP EXPLAIN THE LOGIC OF THE M8@
SOFTWARE. IN FADDITION, TRBLE 4.. IS A MEMORY MAP GIVING USEFUL ENTRY
POINTS AND EXPLAINING KEY YARIABLES. IT SHOULD BE NOTED THAT THE PROGRAM
UTILIZES THE ROM VIDEQ OUTPUT ROUTINE (@@33H> BUT HAS ITS OWN KEYBOARD SCAN
ROUTINE TO ELIMINATE THE BOTHERSOME "KEYBOUNCE" CHARACTERISTIC OF THE TRSS@
LEVEL II ROM ROUTINE.

TRBLE 1.
: , ROUTINE OR
LOCATIONS  VARIABLE NAME  PURPOSE
7RBEH MORSE SEND INPUT KEVBORRD CHAR. - SEND IN MORSE CODE.
7RFEH MORSE RECEIVE  INPUT MORSE CODE - DISPLAY RSCII ON VIDEC

7686H SEND FROM BUFFER TRANSFERS STRING TO BUFFER - THEN CALLS
' EITHER MORSE OR RTTY SEND .

7E9AH RTITY SEND INPUT KEYBORRD CHAR. - SEND IN BRUDOT
~ 7DésH RTTY RECEIVE INPUT BAUDOT - DISPLAY ASCII ON VIDEO

7DID .AMS TIMER DELAY TIMER - . @@oi SECOND

D14 iMS TIMER - DELAY TIMER - . 8081 SECOND

7918, B, C MORSE SPEED .  TIMING CONSTANTS IN .1, .01, AND .0@04 SECONDS
7924 -7988 MORSE SEND TABLE BIT PATTERNS + HO. BITS TO SEND

7660 MODE FLAG 1=RTTY, B=MORSE
7601 LENGTH . NO. OF BYTES IN STRING V€D To pusy STRING
7682 STRING ADR. 1 LSB OF START OF STRING ;;f” BUFFER  FROM
7603 STRING RDR 2  MSE OF START OF STRING k¢
7681-7 MORSE RECEIVE TRABLE LOOK UP TABLE-ASCII EQUIVALENT
7991, 2 L4, LS DIT LENGTH ON RECEIVE
NO. OF .4 AND . 881 SECONDS
7995, 6 L6 L7 . DRH LENGTH ON RECEIVE
NO. OF .1 AND .@@B1 SECONDS
7997 KEY STATE BYTE VALUE REQUIRED FOR KEY UP
7FEL, EA oM, OT START BIT LENGTH: . @61 AND . 0081 SECONDS
7FE3, E4 ™ T RTTY RECEIVE DELAY LENGTH: .f#@81 AND . 8@l SEC
= (START - 7) / 2 MILLISECONDS.
7FES SP BYTE VALUE REQUIRED FOR SPACE: MORMAL = 254
7FES LEVEL #BITS TO SEND FOR ERCH RTTY CHARCBRUDOT=5)
7FER, B HM, HT STOP BIT LENGTH: . 081 AND . 8081 SECONDS
7FEC SHIFT UNSHIFT FLAG: @ = AUTO ON, 1 = AUTO OFF
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BASIC 13000
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THEORY OF UPERHTION HARDWARE

THE M@ SCHEMATIC IS GIVEN IN'FIGURE 2 . ALL INTERFACING WITH THE TRS8@
IS ACCOMPLISHED WITH PORT RDDRESSING THROUGH THE USE OF AN RDDRESS DECODER
(74154) WHICH GENERATES A DEVICE SELECT PULSE WHEN THE DESIRED PORT IS
REFERENCED WITH THE ‘IN‘ STATEMENT. FOR EXAMPLE, THE 280 INSTRUCTION:
INC3) WILL GENERARTE R DEVICE SELECT PULSE FOR PORT 3. THE M88 LATCHES PORT
PRIRS @74 AND 3/4 USING R DURL J-K FLIP FLOP (7476). PINS 11 AND 13 OF THE
7476 ARE THE RESPECTIVE LATCHED OUTPUT BITS. PORT 2 15 USED FOR INPUT DATA
USING A TRI-STATE BUFFER TO GATE THE PULSES ONTO THE DATA BUS.

LATCHED OUTPUT PIN 14 OF THE 7476 KEYS A PNP HI VYOLTRGE TRANSISTOR (@3> FOR
NEGATIVE VOLTAGE KEYING ON CW. PIN 11 ALSO KEYS A 355 TIMER WHICH SERVES
AS THE SIDE TONE OSCILLATOR. LATCHED OUTPUT PIN 45 OF THE 7476 KEYS A NPN

* - TRANSISTOR ¢AS) FOR POSITIVE VOLTAGE KEYING ON EITHER CW (IF SELECTED> OR

RTTY. PIN 15 ALSO LATCHES A REED RELAY FOR ISOLATED KEYING OF ANY POLARITY
YOLTAGE ON EITHER CW (IF SELECTED)> OR RTTY. <(NOTE: THE REED RELAY IS NOT
CAPABLE OF KEYING R HIGH VYOLTAGE, HIGH CURRENT LOCP SUPPLY. KEEP THE
VYOLTAGE BELOW 168 V. AND CURRENT LESS THAN 28 MA. ).

INPUT TO PORT 2 CORRESPONDS TO THE STATE OF PIN 2 ON THE 74LS367. WHEN THE
INDICATOR LED IS OFF, PIN 2 WILL BE HIGH. WHEN THE LED IS TURNED ON. PIN 2
WILL BE LOM. THE CHANGE IN STATE OF PIN 2 IS5 INTERPRETED BY THE HKg@
SOFTWARE RS KEY UP OR DOWN (ON CW> AND MARK OR SPHCE (ON RTTY)>. THERE ARE
THREE WAYS TO INPUT DATRA:

1. THE 567 PHASE LOCKED LOOP WILL DEMODULATE AN RUDIO SIGNAL MWITHIN ITS
PASSBAND AND PULL PIN 2 LOW. '

2  THE OPTO ISOLATOR NILL PULL PIN 2 LOW WHEN A + YOLTAGE IS APPLIED
ACROSS ITS INPUT.

3. IF KEY IN (PIN 4 OF THE 38 PIN CONNECTOR) IS GROUNDED, PIN 2 WILL BE
PULLED LOW.

THE 7865 VYOLTAGE REGULATOR SUPPLIES THE M8B HARDWARE WITH A HIGHLY
REGULHTED +3 VOLTS.
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APPENDIX 1
TIPS ON LOADING PROGRAMS FROM CASSETTE
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AS YOU ARE PROBRBLY AWARE. LEVEL II TAPES CAN FREQUENTLY BE A "BERR" TO
LORD. THIS IS ESPECIALLY ~TRUE FOR TAPES CREATED ON ANOTHER CRSSETTE
RECORDER. THE LONG LENGTH OF THE M8@ PROGRAMS INCRERSES THE LIKLIHOOD OF A
BAD LORD. YOU WILL KNOW THAT YOU HAVE NOT GOTTEN A PROPER LOAD IF ANY OF
THE FOLLOWING CUNDITIONS OCCUR

1. ASTERISKS FAIL 10 HPPEHR OR FARIL TU FLHSH PERIDDICHLLY

2. THE TAPE KEEPS™ RUNNING BE?UND RROUND 48 FOR THE HHCHINE LANGUAGE PART
OR BEYOND AROUND 12@ FOR THE BHSIC PART.

% H "C“ APPEARS IN. PLHCE OF THE ASTERISK.

4. EVERYTHING LOOKS LIKE A GUOD LOAD UNTIL YOU RUN THE PROGRAM.  THEN AN
ERROR MESSAGE APPEARS.

5. PROGRAM APPEARS TO LOAD UK{ EVEN RUN OK.  BUT AT SOME POINT IN RUNNING
THE PROGRAM IT EITHER "HANGS UP" OR "CRASHES" - GIVING AN ERROR MESSRGE.

HHV OF THESE CONDITIONS INDICATE A BAD LORD. REQUIRING A RELOAD OF BOTH THE
BRSIC AND THE MACHINE LANGUAGE. PARTS.

HOW TO AYCID BAD LOADS.

THERE ARE A YARIETY OF THINGS TO TRY IF THE PROGRAM WILL NGT LOHD "FIRST
TIME". IN ORDER OF PRIORITV '

1 TRY THE REVERSE SIDE OF THE TAPE. THE PROGRAMS ARE RECORDED
IDENTICALLY ON BOTH SIDES.

2. TRY VARIOUS LEVEL SETTINGS. WITH THE CTR-44 : FROM AROUND 3 4/2 TO 7
172 . WITH THE CTR-8@ . FROM AROUND 1 TO 4.© USE INCREMENTS OF 1/2. THIS
1S ADMITTEDLY TIME CONSUMING, BUT ONCE THE PROPER SETTING IS FOUND IT
SHOULD NOT HAVE TO BE CHHNGED RGHIN 1

3. CLEAN AND DEMAGNETIZE THE HEHDS USE A GOOD TAPE RECORDER HERD
CLEANING KIT AND DEMAGNETIZER. SEE YOUR RADIO SHACK STORE IF YOU DON‘T OWN
ONE. S

4. IF YOU ARE USING A CTR41 RECORDER. TRY THE SIMPLE HGDIFIEHTIUN SHOWN IN
FIGURE 3 .

9. . HAYE YOUR RADIO SHACK DEALER REALIGN THE HERD. (NOTE: THIS IS EASY TG
DO, BUT OM THE CTR44d, REGUIRES REMOYING THE THIN ALUMINUM NAME PLATE -
WHICH IS GLUED ON AND EASILY DAMAGED. IF YOU WANT TO RISK IT, PULL OFF THE
NAME PLATE (THE PIECE WITH THE CONDENSER MIKE HOLES). YOU WILL SEE A ROUND
HOLE ABOYE THE PLAY KEY EXPOSING A SMALL SCREW. ATTACH AN OSCILLOSCOPE TO
THE TWO EARPHONE LERDS. PLAY A CASSETTE OF KNOWN HIGH QUALITY - PREFERABLY
AN "ALIGNMENT" TAPE - AYAILABLE THROUGH HI FI STORES. SLOMLY TURN THE
SCREW FOR MAXIMUM YOLTAGE AMPLITUDE WITH THE YOLUME SET AROUND S 1/2.)

6. TRY ANOTHER CASSETTE RECORDER. ME HAVE NOTICED THART WE CAN GET A GQOD
LOAD ON CERTAIN BRANDS OF RECORDERS (E.G.  THE MARANTZ SUPERSCOPE MODEL
~ C-198 WITH LEVEL AT 4. ) USING A TAPE WHICH GIVES A BAD LORD WITH THE CTR44.

7. RETUEN THE TAPE 70 THE FACTORY FOR A REPLACEMENT.
3N -41—
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APPENDIX 2
RTTY EQUIPMENT INTERCONNECTIONS
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IF yOU ARE NEW TO RTTY, YOU SHOULD RERD A GOOD INTRODUCTION BEFORE GOING ON
THE AIR. SEE THE REFERENCES CITED ERRLIER.

TRANSMITTING
TO SEND RTTY ON THE AMATEUR FREQUENCIES, YOU WILL REQUIRE A MEANS OF
FREQUENCY MODULATING YOUR SIGNAL. TWO METHODS ARE IN COMMON USE TODAY:

1. FREQUENCY SHIFT KEY (FSK)> THE TRANSMITTER VFO. (NOT USED ON VHF-FM)

SOME TRANSMITTERS AND TRANSCEIVERS (SUCH AS KENWOOD TS8208, YARESU FT901.

ICOM 781, ETC.> HAVE THIS CAPABILITY BUILT IN. IN THIS CASE. SIMPLY
CONNECT THE FSK JACK TO THE RELAY CONTRCTS ON THE M88.  YOU MWILL NEED TO
DETERMINE IF YOUR FSK CIRCUITRY REQUIRES MAKE-ON-SPACE OR MAKE-ON-MARK.
BOTH ARE PROVIDED FOR ON THE M8@ BOARD.  IF YOUR TRANSMITTER DOES NOT HAVE
THIS FEATURE, REFER TO CHAPTER ¥ OF THE RTTY HANDBOOK OR THE RTTY SECTION
OF THE SPECIALIZED COMMUNICATION TECHNIQUES HANDBOOK PUT QUT BY ARRL. TO
OBTRIN CW ID THROUGH FSK. SELECT POSITIVE CW KEYING.

2. AUDIO FREQUENCY SHIFT KEY (RFSK) THROUGH THE MICROPHONE INPUT. THIS IS
THE ERSIEST AND PROBABLY MOST COMMON METHOD IN USE ON THE HAM BANDS TODAY.
IT IS USED ON BOTH THE HF AND VHF BANDS. SEVERAL COMMERCIAL AFSK UNITS ARE
AYAILABLE - LOOK THROUGH ANY ISSUE OF THE RTTY JOURNAL , HAM RADIO MAGAZINE
, 0ST, 72 MAGRZINE, OR WORLD RADIO NEWS. LOUGHMILLER <<"DIGIRATT", HAM
RADIO MAGAZINE, SEPT. 1977>> DESCRIBED A SIMPLE BUT VERY STABLE AFSK UNIT.
A VERY SIMPLE CIRCUIT WRS DESIGNED BY WB2RHM AND DESCRIBED IN SEPT. 69 @ST
. IT SHOULD COST LESS THRN $18.80 AND HAS PROVISIONS FOR WIDE OR NARROM
SHIFT, RAND ALSO HAS A CW ID JACK WHICH MAKES IT IDEAL FOR USE WITH THE M8@.
EXACTLY HOW TO CONNECT THE AFSK UNIT TO THE M88 WILL DEPEND ON HOW IT IS TO
BE KEYED. SOME UNITS, FOR EXAMPLE., HAVE A "GROUND ON SPACE" INPUT, SOME
REQUIRE R POSITIVE VOLTAGE ON MARK AND NEGATIVE OR ZERO ON SPACE. AND
OTHERS CONNECT ONLY THROUGH A LOCAL LOOP. THOSE WHICH REQUIRE A MAKE-BREAK
SIMPLY CONNECT TO THE RELRY CONTACTS. THOSE WHICH REQUIRE A + VOLTAGE TO
KEY CAN BE TIED TO A "PULL-UP" RESISTOR THROUGH THE RELARY. 5 WOLTS IS
AVRILABLE ON PIN 4 OF THE EDGE CONNECTOR AND 12 YOLTS IS AVAILABLE RT THE
HOLE MARKED +42. HERE’S A TYPICAL CONNECTION: MB®

pINL, (+5V.)
- 1K %
h§§$< — - pxgta

Nogts <3 PINIZ

AFSK UNITS WHICH KEY THROUGH R LOCAL LOOP CAN BE ACCOMODATED BY REPLACING
THE RELAY WITH THE OPTIONAL MLK-1 LOOP KEYER MODULE. THIS ALLOWS THE M8e
TO CONNECT IN SERIES WITH THE LOCAL LOOF AND OPTICALLY ISOLATES THE HIGH
YOLTRGE FROM THE M88 AND YOUR TRS8@. WITH THE WLK-1 IN THE RELAY S0CKET.
CONNECT THE “LOOP + 7 TO PIN 43 AND THE “LOOP - < TO PIN i4.

_43_



RECEIVING

THE BUILT IN TERMINAL UNIT (TU) OF THE M8 CONSISTS OF R SINGLE IC - THE
567 PHASE LOCKED LOOP. THIS CIRCUIT IS ADEQUATE TO DEMODULATE A FSK SIGNAL
OR CW SIGNAL UNDER GOOD SIGNAL CONDITIONS. IN THE PRESENCE

OF HEAYY GRN GRM, OR 0SB, HOMEVER, PERFORMANCE WILL BE MARGINAL.  SEVERAL
ADVANCED DESIGN TU’S HARE AYAILABLE COMMERCIALLY, INCLUDING UNITS MADE BY
HFL COMMUNICATIONS, FLESHER, DOVETRON, INFOTECH, AND  ELECTROCOM. THE
FLESHER TU17@ IN OUR OPINION, IS AN OUTSTANDING TU FOR THE MONEY ($149 KIT
FORM) AND ALSO INCLUDES AN AFSK UNIT. SEVERAL EXCELLENT TU‘S HAVE BEEN
DESCRIBED IN THE LITERRTURE. AND MANY OF THE CIRCUITS ARE NOW AVAILABLE IN
© KIT FORM. LOOK THROUGH RECENT ISSUES. OF THE MAGAZINES MENTIONED RBOVE.

AN EXTERNAL TU MRY BE CONNECTED TO THE MBB IN ANY OF SEVERAL WRYS.

1 THROUGH A LOCAL LOOP. WITH THE MLK-1 LOOP KEYER MODULE IN THE RELAY
SOCKET. SIMPLY CONNECT -LOOP + 7 TO PIN 43 AND ‘LOOP - “ TO PIN 14. NO
OTHER CONNECTIONS ARE REQUIRED (FOR EITHER TRANSMITTING OR PECEIVING IF
YOUR TU HAS AN AFSK UMIT KEYED THROUGH THE LOOP).

2. THROUGH THE RS232 INPUT. THE M8@ ACCEPTS AN RS2ZXZ YOLTAGE INPUT <+ OR
- 12 YOLTS> ON RECEIVE. MOST TU“S MWILL HAVE SUCH AN OUTPUT HRRKED EITHER
RS232 OR FSK.  THIS YOLTAGE IS USUALLY DERIVED FROM THE LOOP CURRENT. SO
THE LOOF MUST BE CLOSED AND DRAWING 68 MA. ON MOST TU’S FOR THIS TO WORK
CONNECT TO PINS 5 AND 6 ON THE MB@.

3 THROUGH THE KEY IN PIN. IF YOUR TU HRAS A LOOP KEYER TRANSISTOR OR A
RELAY OUTPUT. YOU CAN CONNECT DIRECTLY TO THE KEY IN CIRCUIT. MARKE CERTRIN
YOU DO NOT CONNECT ANY YOLTAGE HIGHER THEN +3 YOLTS TO PIN 4!  RIGHT SIDE
UP SHOULD GIYE GROUND ON SPARCE AND OPEN OR +5 YOLTS ON MRPK TO CONNECT
THE LOGP KEYER TRANSISTOR:

T:U. Neg
MJE 340 LooP PN 4
2N5¢55 KEYiHg - KEY IN
e, —=— -3
GND
b

NOTE: THE RBOYE CUNFIGUEHTIGH WILL GIVE MARK/SPACE INVERTED.  SELECT
MARK/SPACE REVERSE ON THE MS@.




HARD COPY

YOU CAN USE YOUR MBBIN A LOCAL LOOP WITH A WIDE YARIETY OF TTY EQUIPMENT,

INCLUDING R BAUDOT PRINTER. YOU MUST USE THE OPTIONAL MLK-1 LOOP KEYER
MODULE IN PLLACE OF THE RELAY. HOWEVER. = THE MLK-1 PROVIDES SIMPLE TWO WIRE
CONNECTION TO THE LOOP FOR BOTH RECEIVE AND TRANSMIT CAPABILITY, THUS
ALLOWING HRRD COPY. ASSUMING YOU HAYE AN AFSK UNIT "IN YOUR ~ TU, NOTHING
ELSE WOULD BE REGUIRED TO INTERFACE THE M8@ FOR RTTY. HERE IS A TYPICAL
STATION HOOKUP USING THE MLK-1 AND A TU: PQEsqﬁ
.U ITTY M
LOOPE) p me_ltm._m_'l____._.qf’m 14
LOoP @ > —— a3 PN 13
CWID > ] PIN Il (NOTE: SGLECT PosTIVE KeYING),
GRND > ] PINT 7
TWO ADDITIONAL EXAMPLES ON HOOKING UP TG THE EXTERNAL TU” S NITHOUT THE
MLK-1 ARE GIVEN BELOW (NOTE: NO HARD COPY CRPRBILITY).
onnecting the HAL ST-5000 to the MICROTRONICS M-80
ST-5000 M-80
Grn : Pin 7 or 15 (Grn)
| L— pin 6 (85232)
RCV Pin 5 (RS232)
FSK [ . N
XMT, G Pin 11 (4Keyer)
Loop+ ig RCV
Loop- - e
* XMT (No Conmnection)
CW ID Pin 9 (-Keyer)
onnecting the Flesher TU-170 to the MICROTRONICS M-80
TU-170 A M-80
Grn Pin 7 or 15 (Grn)
- L—— Pin 12 (Relay Common)
DEMOD Out : Pin 6 (RS232)
AFSK Pin 13 (Relay N,0.)
L/vv\ﬁ—cpin 1 (+ 5 volts)
Il ka Pin 5 (RS232)
CW.Key Pin 11 (4Keyer)

Must select Positive (P) CW keying in Morse send mode and replace R15 on
the M-80 board with a 270 ohm resistor instead of the lk ohm resistor
presently installed,
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APPENDIX 3 - BASIC PROGRAM LISTING

1 CLEAR3909:CLS: PRINTCHRY(23)"NICROTRONICS #-80 HAM INTERFACE® :PRINT:PRINT® FOR THE TRS-89 MICROCONPUTER® :PRINTSTRINGS (2L, 190); PRIN
T8834, *COPYRIGHT 1978 R LODEMVCK® :PRINTE28, *DESIGNED BY RON LODEWVCK, NEEE
5 PRINTES92, *CVERSION 1. D%
18 REN DEFUSRB=EH7A08: DEFUSR=EH7RS7 :DEFUSR3=LHTR6S - DEFUSR4=LHPRF U
12 POKE?1002, 6: POKE31063, 68 _ 2
15 DINRL(49), DC49) - FORI=BTOAD: READRAC, DAC1):NEXT A e e ,
16 DATR2B4, 5. 34.5.144.4.248.4,120.4,55,4,24.4,3.4.8.4,128,4.192,4.224.4.240.4,135,4.135.4.1?6,4.135.4.26.5.48,5.&,4,54.1.128.
3,168,126, 2,8, 8,32, 3,492, 2, 6,3, 1, 142, 3,168, 2, 64, 3,192, 4
18 0ATR 128, 224, 2,96, 3, 288, 3 64,2 2 478, 6 32,216, 3 %6, 2 144y 3,176,319 640 4,8, 6 6.6
28 L4=3121:| 5=21422: L6=3125:1.P=31126:L8=16416:L 9=16417 L 6=15368-E1=: FT=255:FS=256. TWL=2: NF =95 FFii=4d 0=1:Z2=0:NIZ=9: 001 W04
25 POKE31065, 2:POKE31006, 6:POKER1127, 255

0 PKE3108L6 3 B
32 fRs=" mnmmmnwmvzwwmmowmmmmm. ??‘?????????"'?????mmuuum FORI=
170416 POKEZB337+1-4, RSCCNIDSCARS, 1, 1)) . NEXT v

48 FORI=0T049:POKE31642+], RZC1) :NEXT:KEM MORSE BIT PRTTERNS

42 FORT=BT049:POKE316842+58+1, DZC1) :NEXT:REM # BITS IN CHRR.

58 CRE=CHR$(13)+"CH 1D FOLLOWS -"+CHR$(13)+CHR$(99)+" *

68 SFF=64:FF=05:5%=16:¥-320080=1 . (/=1 0M=32737 . 0T=32738: TH=32739: TT=32748: SP=32741 . P=32742 : Q= 32743 : LEVEL=32744 =31 F/=32 . F¥=39: 5T
=63 TRA=13: iN=32746 : HT=32747 : Li=0Z

78 DIMCZ(68) :FOR1=17058: RERDCZ(1) : NEXT
72 DRATR 54, 49, 37, 58, 56, 43, 58, 62, 41, 37, 43, 38, 56, 39, 55, 45, 64, 57, 48, 42, 33, 53, 68, 44, 35, 46, 47, 63, 46, 59, 54, 56, 56, 51, 46, 50, 48, 54, 43, 37, 44, 5

8,62, 41, 39, 38, 35 45, 61, 42, 52, 33, 68, 47, 57, 5, 93, 49
88 N/=167 :DIMWS (NWZL) - FORT=0TONKZ :RERDH$ (1) - NEXT
. 158 FORI=1T01000: NEXT :CLS: INPUT*NODE (H=MORSE CODE, E=BALDOT RTW)':BS lFBS-'H'TlﬂmSlm G0T01000EL SEGOT09998
© 200 PRINT:PRINTENTER SPEED IN WPH®;  INPUTSD
240 1FSD)399THENZ0G
212 PRINT*WPH NOR °SD:HD=SD#d. 2:5D=5D+1. 21
288 TT=INT(L 2/SD+100 4) : TH=TT-INT(TT/48)#10:HS=(TT-TH)/18. TS=INT(N/108)
298 HO=M5-T5+108: POKE31062, TH: IFTH-BPIKE31062, 1
368 POKE31683, M5

310 POKE31084, TS
344 T2=2408/WD: POKEL4, INT(T2/108) :POKELS, T2-INT(T2/408)+199: T5=8488/MD: POKELG, INT(TS/108) :POKEL7, T5-INT(TS/4B8)+168
320 RETURN |
1000 PRINT:PRINT:FRINT*MORSE SEND MOOE
16418 FORI=1T02:NEXT - POKEL6526, B: POKEA6527, 122-¥-USR(D)-G0T0108 . 7490 VS ffl
1100 1FBS=" "POKELS26, 154 POKEAGS27, 122: :=AISR@): PRINT* *; :RETURN 7A77 Y
1102 1FBSC", “0RBS)"[ "RETURN ees
1149 POKE31009, RICRSC (BS)-FF) - POKES 1081, DZ(RSLBS)-FF0):POKELES26, 181 K=USR(6):-PRINTES: :RETURM 7 =3
1208 PRINT:PRINT:PRINT*MORSE RECEIVE MODE
1218 POKE16527, 122: POKE46526, 248: X=USR(0) :B$=INKEVS : IFB$=""THEN1 24 0EL SE1068 HEB  use §
11308 BS=INKEY$: IFB$=""THEN{308 .
1218 IFBS=CHRS(31) THENI290
1312 1FB$)="0"ANDBS(="9" THEN1508
1315 1FB$="4"THENGOSUB1408:GOT01616
1378 FBY="/"THENGOSUE20@: GOT01008
1305 1FBS="-"THENA900
1307 1FBS="/"THEN1890
1330 IFBS="R"THENS9%8 /GO T0 RTTY EXEC
4335 IFBS="+"THENINPUT*IR"; IR GOTO1969
TN 1340 IFBS-CHRYC13)THENA 200




1345 IFBS=" *THENLPRINT® " :PRINT" *:GOT01920

1358 1FBS="$"THENA60% ~

1368 1FBS="C*PRINTCHR$(23):G0T01616

1376 1FBS=")"CLS:GOTO1818

1372 1FBS="4"THEN1 700

1309 [FBS="""THEN4B0D

1399 GOT01006

1400 REM ENTER MESSAGE

1418 PRINT:PRINT"ENTER MESSAGE MUYBER (8-9)%;

1426 BS=1NCEYS : IFBS=""THENL420

1425 1=VAL(BS): IFIZZIRDNIZTHENA418

1438 HC1)=""-WCZ=FTZ:PRINT :PRINT"ENTER MESSAGE #"B$*  (USE ‘CLEAR’ TO TERWINATE)" :PRINTCHR$(35);
" THENL435

i:g ﬁmﬁm CHRSONFL); :HC/=HC~0:CP=PEEK(LG)+F S#PEEK(L9) :PRINTEZ, HCZ: PRINTECP-L6, ** : IFRSC(E)-ELLTHENMSC=LEFTH(RS (L),

LENCHSC1))-0) - NCZ=MCZ+ THEL CP=PEEK (L) +FSHPEEK (L9) :PRINTEZ, WCZ: PRINTRCP-LE, **; 60104435

1437 IFRSC(BS)=ZAPRINT :PRINT ENTERED - BACK TO SEND* :RETURN '

1448 HSC1)=H$C1)4B$-GOT01435

1508 REM SEND MESSPGE

1585 IFLENCHS (VAL(ES)))=BG0T01810

1548 J=VAL(BS) ‘LE=LEN(N$(J)) : POKE 36206, 8: POKE36269, LE : POKESB2A1, PEEK (VARPTR(NS(J))42): mma.rﬂx(mm(mu»m

1528 MS=INT(38214/256) :POKE16527, M5 POKE1 6526, 38214-H5%256: X=USR(X) : GOT01388

1536 NEXT:G0TO1810

1688 PRINT: INPUT*ENTER CHARACTER SPACING (THEORETICAL=3)*; C2: IFCA(A7=2

1646 POKE¥1685, C/-4: INPUT*ENTER NORD SPACING (THEORETICAL=7)"; C2: IFCA2(Z=2

1628 POKE31006, C2-1:PRINT*ENTERED- BACK T0 SEND*:GOTO1848

1708 REM COE PRACTICE GENERATOR

1740 CLS: PRINTCHR$(22)"CODE PRACTICE MODE® :0=1 :S1=5: ZF7:=5: Kii=47 -K¥l=A4  FS=57 : ST#=63: ET /=8 SF =64

1738 INPUT*CHARRCTERS OR WORDSCC OR W)®;B: IFBS="N'THENI744-

1722 FORMI=0TOST : FORMI=0TOZFZ: R=RND () #KGZ+KK.: IFROF SERNDRLCSTARI=RIAETY

1734 1FRY=SF =65

1736 BS=CHR$ (R :G0SUBL100: NEXT

1738 B$=" *:GOSUBL108

1748 R$=INKEYS: IFR$=""THENAP42EL SEIFRSC(RS)=34THEN1008

1741 R$=INKEYS: TFR¥=""THENL741EL SEIFRSC(AS)=31 THENL 090

1742 NEXT-PRINT :60T04732

1744 FORZZ=0TOS :AZ=RND(B)#hb.+0: FORZK=OTOZFY: BS=MIDS$ (H$CRLZ)» 2K, 0) - GOSUBL408: NEXT

1746 R$=INKEYS: IFRS=""THENA49EL SETFASC(AS)=31 THEN100B

1747 RS=INKEYS: IFRS=""THENAP47ELSEIFASC(RS)=34THENIORD ©

1748 BS=* *:GOSUBL108: NEXT

1750 PRINT:60T0L744

1752 DATR BREAK, AWERD, FPRIL, BANDS, AMAZE, BOXED, ADDED, BRSIC, BOD

1754 DATR CABLE, DI0DE, CRAZE, CRAZY, CLOCK, CLIPS, CODED, DIALS, DIGIT, COULD

1756 DATA ELECT, EIGHT, EYERY, EXIST, ERRLY, EGYPT

1758 DATA FIXED, FLOPS, FANCY, FULLY, FIELD, FINAL, FARAD, FAULT, FIXED

1768 DATR GREAT, GLAZE, GIVEN, HEARD, GOING, HAITI

1762 DATH JAZZY, KOREA, LEVEL, LIGHT, LINES, LOGIC, LUNAR: LINIT, LIBVR

1764 DRTR HOTOR, METER, NOUNT, NIXED, MIXER, NERTT, MARCH, MELEE, NORSE

1766 DATA NOISE, NAPES, OCCUR, OTHER, OSCAR, PLAYS, PORER: PLATE. PRNEL

1768 DATR PULSE, POINT, QUICK, QUIET, QUIRK, QUACK, QUITE

1778 DATA ROTOR, READY, RADI0, RELAY, RATED, RATES, RESET, SHIFT, SPEED

1772 DRTA STRTE, SHEET, SEVEN, SOLID, SLIDE, SINCE; SIDED; SHORT, SPIKE

1774 DATR SPAIN, TONES, THERE, THREE, TOTAL, TRXED, TAPED, TUNED, TRKES

-
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1776 DATA THOSE, TRIED, TRACK. TEXAS, TOKYO, THINK

1778 DRTA WORLD, Y1SIT, WRITE, YOICE, WHICH: YOLTS, RIRED, YIDEO, UNITS

1800 PRINT: INPUT"WHAT TYPE OF CW KEYING (P=POSITIVE & RELAY, N=NEGATIVE)";BS$:IFB$="P"THENPOKE31346, 4. POKE31333, 4 POKE31364. 3
ELSE POKE31346, 4 POKER1352, 4 :POKEZ4364, 8

1805 PRINT*KEYING NOW *; :IFB$="P*"THENPRINT"POSITIVE AND RELAY -*:GOTO1668:ELSE PRINT*NEGATIVE -*:GOTO10m06
189 NR=HRH

1906 MS(L)="NR*+STRENR)+" B NGEE 57 SIV BK*+CHR$(99) :LPRINTM$(1); B+="1":GOT01500

1929 R$=INKEYS: IFR$=""THEN1928

1938 IFR$=CHR$(13) THENAOGOEL SELPRINTRS; m101926

1968 LPRINT* *:PRINT:GOTO1640

9996 PRINT:FRINT®RTTY SEND MODE - *:PRINT

10000 H5=1NT(32418/256) :POKE16527, MS: POKEL6526, 32416-M5+236 . X=USK(B)

16168 GOT013008

11068 GOT011626

11640 Mo=INT(32288/256) : POKEL6527, M5 POKEL6526, 32288-#54236 . ¥~USR(B) : RETURN

11028 IFBSC"AANDBSCO" “ANDLZ=0VLY=Z: POKEP, FYZ: GOSUB11610

11638 IF (B4>"8*0RBS=" ")RNDLY=Z/L%=0% - POKEP, STZ: GOSLBL4648

11648 PRINTBS;

116850 IFB$=CHR$(TRZ)POKEP, 34 : G0SUB11646: POKEP, 46 : GOSUB11640: RETURN

11668 1FB$=" "POKEP, 36:GOSUB11818:RETURN

11108 POKEP, C4(RSC(B$)-F7) :GOSUB11616:RETURN

13008 BS=1NKEY$  1FBS=""THEN{ 008

13106 IFB$=CHR$(34)THENI 3000

13128 1FBS)="6"ANDBS(="9"THENL 5000

13139 IFB$=CHR$(13)THEN2BAGB ENTER KEY FOR RTTY RECEIVE

13146 1FB$="4"THENGOSUB14060:G0TO10A08 CREATE MESSAGE

13208 1FBé="7"THEN16000 ‘CHANGE BAUD RATE

13408 1FB$="#"THEN1 7008 ‘I

13506 1FB$="N"THEN1G0B ‘TRANSFER TO MORSE EXEC

13608 1FB$="("PRINTCHR$(23):GOT(10008 ‘32 CHARACTER/LINE

13700 IFB$=")"CLS:(0TOi0008 ‘CLEAR SCREEN - 64 CHARRCTER/LINE

13668 1FB$="4"THENI 8008 INVERT MARK/SPACE RECEIVE TONES

13858 IFB$="/"THEN15508 /UNSHIFT-ON-SPACE OPTION

13998 GOT010000

15060 REM SEND MESSSAGE IH BAUDOT

15658 IFLENCMSCVAL (B$)))=00G0T01 6008

15108 J=VAL(BS) :LE=LEN(N$(J)) : POKESB298, 1: POKE36209, LE : POKE38241, PEEK(YARFTR(N$(1))+2): mme,mx(mm(mm)m
15200 MS=INT(38244/256) :POKEL6527, M5: POKE1 6526, 3821454256 X=USR(X) :GOT013008

15308 GOSUB11008:NEXT : GOTO10006

16008 REW CHANGE BALD KATE

16508 PRINT: INPUT*ENTER BAUD RATE RS WPM (66,66, 75, OR 168)"; WP

16558 1FWPH=6OTHENMY=22 : T4U=Z - W2Y=7  T2=5: W3u=31 . T2U=Z/, . GOT 016968

16688 IFWPH=0ATHENMLY=28: T47=20, M= T2/=5: M3%=28:13%=4: GOT016908

16658 1FWNPH=TSRL=17 176 020=5: T2i=3: M3%=25. 134-Z.- G0T046908

16708 1FWPH=100M17=13 : TA%=5:12%=3: T24=5  M3¥=19: T34=Z/. . GOTOL 6908

16758 CLS:GOT016568

16908 POKEOM, N1%: POKEOT, T4%: POKETR, K22 : POKETT, 727 POKEHM, W37 POKENT, T32:PRINT:PRINT"WPH NOW "WPN:GOTO10000
17800 POKE36268, 1:POKE38289, LEN(CHS) :POKES6B211, PEEKCYRRPTR(CKS )+2) : POKES8210, PEEKCVARPTR(CS)+1)
17085 MS=INT(38214/256) - POKE16527, M5 POKEA 6526, 36214154256 : X=USR(X) : ID$="  “+1$(B)+CHR$(99) : POKE36208, 0: POKE36209, LEN(1D$) : POKE3BA4
1, PEEKCYARPTR(1D$)+2) : POKE382168, PEEK(YARPTRCID$)+1)

17818 X=USR(X):GOT020008



18060 IFPEEK(SP)=254THENPOKESP, 235
ELSE POKESP, 24

18085 PRINT:PRINT"MARK/SPACE RECEIVE TONES REVERSED® :PRINT®LED SHOULD LIGHT ON *; : IFPEEK(SP)=20ATHENPRINT"SPACE -":GOT09998
ELSE PRINT"MARK -*:G0T09998 '
18508 PRINT: INPUT"A=AUTO UNSHIFT M=MANUAL URSHIFT  “:B%:

IFB$="A"THENPOKE 32748, 8

ELSE POKE32748,1

18583 PRINT:PRINT"AUTOMATIC UNSHIFT-ON-SPACE IS *; :IFB$="A"THENPRINT"ON -*:G0T09990
ELSE PRINT"OFF -":GOT09998

20008 PRINT:PRINT:PRINT*RTTY RECEIVE MODE -*:PRINT ,

20608 M5=INT(32182/236)  POKEL6527, M5 - POKEL 6526, 32162-1154256 : X=USR(D)

22008 BS=1NKEYS : IFBS$=""THEN20608

22010 G0T099%

90008 Re=INKEYS : IFR$=""THENS0800

50061 PRINTAS; RSCCRS) : GOT0S8008
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