The One Card
That Gets It
All Together

PerCom’s CI-812

With just one card, you
can interface your
S-100 bus computer to
a data terminal and
cassettes, and you can
choose the data rates:
30, 60, 120, or 240 self-
clocking bytes per sec-
ond cassette interfac-
ing, and 300- to 9600-

—aud data terminal in-
eerfacing.

The CI-812 not only combines
both functions on one card, it
also out-performs the sepa-
rate interface cards normally
required for cassette/terminal
interfacing. The result: you
pay less for more.

v The CI-812 provides the two most commonly required functions on one PC
board: cassette interfacing and data terminal interfacing.

Available from »* The CI-812 provides selectable data rates: 30, 60, 120, or 240 KC /biphase-
encoded bytes per second for cassette interfacing, and 300- to 9600-baud RS-232
interfacing.

» The CI-812 is designed with phase-locked /UART data recovery circuitry for ex-
tremely dependable, self-clocking data recovery, even with inexpensive audio cas-
sette recorders.

1 The CI-812’s independent record-playback circuits accommodate two recorders
for simultaneous operations such as cross-filing. Further, program control of re-
corders is available with an optional DIP reed relay kit.

1 User software modification is minimal, if needed at all.
GD M » A comprehensive instruction /application manual, with software, is included with

each unit.
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SPECIFICATIONS: CI-812

ENCODING METHOD

‘Kansas City’ (BYTE) - Biphase standard: Serial start-stop asynchronous with two stop
bits, non-saturating, self-clocking synchronous frequency shift. The encoding method is
the Biphase-M, or Manchester Code, with varying amounts of redundancy. 300 baud uses
8 cycles of 2400-Hz signal to define a logic ‘one’ bit, and 4 cycles of 1200-Hz signal for a

logic ‘zero’. At 2400 baud, a logic ‘one’ is one cycle of 2400-Hz signal and a ‘zero’ is one B
half cycle of 1200 Hz.

DATA RATE (cassette)

Selectable: 300, 600, 1200 or 2400 baud. 300 baud is ‘Kansas City Standard’ rate. Cas-
sette data rate is independent of Data Terminal rate selection.

ERROR RATE

Typically less than one error per million bytes at 300 baud using premium quality audio
tape and well-maintained $50 - $100 cassette tape units. 2400-baud operation should be
regarded as experimental although satisfactory performance will be obtained with
moderate quality cassette recorders in non-critical applications.

STORAGE CAPACITY

A C-60 cassette will hold 96K bytes at 300 baud or 750K bytes at 2400 baud. Cassettes
longer than C-60 are NOT recommended.

COMPUTER INTERFACE

Compatible electrically and physically with the Altair, IMSAI and other computersusing the
S-100 bus. The CI-812 is I/0 driven with selectable 1/0 address. Control and status is I/0
port xxxx xxx0; data is 1/0 port xxxx xxx1.

DATA TERMINAL INTERFACE

Full duplex, RS-232 levels at 300, 600, 1200, 2400, 4800, or 9600 baud. Selection of Cas-
sette or Data Terminal input is under program control.

CASSETTE AUDIO INTERFACE

Compatible with the Earplug output and the AUX or MIC inputs on most portable cassette
recorder/players.

POWER REQUIREMENTS N

+8 Vdc =1 Vdc @ 500 mA (provided by host computer)

—16 Vdc =1 Vdc @ 20 mA (provided by host computer)

PHYSICAL

Altair/IMSAI/S-100 sized circuit card (10" x 5.375"). PC card is FR4-G10 epoxy glass,
double-sided, 2-0z copper, with plated-thru holes. Edge contacts are gold.
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LG e i e e P TR € 0 U R L T $14.95.
e (Sl i) 4a% e S e e e e I $10.95.
D R e S L S e S et o i e BN R $4.95.
Instruction Manual (price refunded with order)...........c.ccceeviiiiiiiiiiiiiiiiiie s $4.00.

*Use of IC sockets not supplied by PerCom will void warranty.

PERCOM

PERCOM DATA COMPANY, INC.
4021 WINDSOR « GARLAND, TEXAS 75042

(214) 276-1968

PerCom ‘peripherals for personal computing’




INTRODUCTION

THE RERCOM CL+ &1 2:41 8 THEONLY: YINTERFACE YOUINEED 10
COMPLETE YOUR ALTAIR/IMSAI OR SIMILIAR COMPUTER USING
THE S-1@@ BUSS STANDARD. THE CI-812 OUT PERFORMS AND
COMBINES THE FUNCTIONS NORMALLY REQUIRING TWO OR
THREE "MORE COSIELNE ENITERFACES CIIR SN CARDSY,

IN ADDITION TO THE 3@g# TO 96@g¢ BAUD FULL DUPLEX DATA
TERMINAL INTERFACE, THE CI-812 CONTAINS THE MOST
USEFUL, MOST RELIABLE AUDIO CASSETTE INTERFACE YOU CAN
BUY. DATA MAY BE RECORDED AND PLAYED BACK ON ORDINARY
UNMODIFIED CASSETTE RECORDER/PLAYERS AT 3§, 68, 124

OR 24f BYTES/SECOND. 3@ BYTES/SECOND IS THE 'KANSAS
CITY' STANDARD FOR RELIABLE DATA INTERCHANGE; USE 124
OR 24g BYTES/SECOND TO QUICKLY LOAD YOUR MOST FRE-
QUENTLY USED PROGRAMS.,

THE CASSETTE INTERFACE IS COMPATIBLE WITH THE :'KANSAS
CITY! OR BYTE STANDARD, THIS PARTICULAR TECHNIQUE FOR
RECORDING DATA ON AUDIO CASSETTE RECORDERS WAS SELECTED
BY= A% SYMPOSTUM HELDS IIN¢ KANSASHIC LTNs, MO. LN HHE EALL

OF. 1975, THE STANDARD# I'S: BASED ON THE EXPERIMENTAL
WORK OF DON LANCASTER OF SYNERGETICS AND HAROLD MAUCH
OF PERCOM DATA CO.

DATA IS RECORDED ON TAPE, BIT SERIAL WITH A START BIT
PRECEDING 8 DATA BITS AND TWO OR MORE STOP BITS. THE
LOGIC ONE (MARKING STATE) IS IDENTIFIED AS 8 CYCLES OF
A 24g@ HERTZ SIGNAL. THE LOGIC ZERO (SPACING STATE)
IS 4 CYCLES OF 12f# HERTZ SIGNAL. THE RECOVERED DATA
IS SELF CLOCKING, VIRTUALLY ELIMINATING ERRORS CAUSED
B \TAPE 'SPEED VARTATONSHWHICH PISAGUE: THE SESK CASSE TRE
INTERFACES SUCH AS SUDING AND MITS.

ALTHOUGH THE 3@@ BIT/SECOND (BAUD) RATE WAS CHOSEN TO
PROVIDE MAXIMUM RELIABILITY FOR INTERCHANGE OF DATA,
THE 'KANSAS CITY' STANDARD IS A HIGHLY (8X) REDUNDANT
FORM OF THE BIPHASE-M OR MANCHESTER CODE. A UNIQUE
FEATURE OF THE PERCOM CASSETTE INTERFACE IS THE CAP-
ABILITY TO OPERATE AT RATES UP TO 24@@ BAUD BY CON-
TROLLING THIS REDUNDANCY. 24g@g BAUD PERMITS A 4K
PROGRAM TO BE LOADED IN LESS THAN 2@ SECONDS. MOST
RELIABLE OPERATION WILL BE OBTAINED AT 3¢@, 6g¢@ OR
12088 BAUD.

THIS APPLICATION NOTE CONTAINS INSTRUCTIONS FOR
ASSEMBLY, FOR CONNECTION AND USE OF THE CI-812 CASSETTE/
TERMINAL INTERFACE.



ASSEMBLY INSTRUCTIONS FOR THE PERCOM CI-812

READ ALL OF THE FOLLOWING INSTRUCTIONS CAREFULLY

BE SURE TO READ THE WARRANTY PARTICULARLY NOTING THE
STATEMENTS REGARDING CORROSIVE SOLDER FLUX AND INTEGRATED
CIRCGUT TERSOCKIETS .

CHECK THE KIT PARTS! AGAINST THEVRPARTS! LILSITE

BRUSH BOTH: SIDES' OF THE ‘PC: CARD' VIGOROUSLY WITH A
DISCARDED TOOTHBRUSH TO REMOVE ANY ETCH SLIVERS WHICH
MAYL 'CAUSE INVISTBLE SHORTS

INSTALL THE COMPONENTS IN THE FOLLOWING ORDER. REFER TO
FIGURE 1 FOR COMPONENT LOCATION AND ORIENTATION.

CHECK THE ERRATA SHEETS FOR CHANGES TO THE FOLLOWING PROCEDURE,

RESISTORS:
CHECK RESISTOR VALUE COLOR CODE

() R1 L7K LW YL VT OR BK-BLACK g
o) R2 19K BR BK OR BR-BROWN 1
CH R3 18 @K BR BK YL RD-RED 2
3 R4 18K BR BK OR OR-ORANGE 3
) R5 68K BU GR OR YL-YELLOW 4
C 0 R6 4. 7K YL VI RD GR-GREEN 5
¢ R7 19 @K BR BK YL BU-BLUE 6
&) R8 18K BR BK OR VI-VIOLET 7
i R9 19K BR BK OR GY-GRAY 8
CH R1¢ 180K BR BK YL WH-WHITE 9
C D R11 K BR BK RD

@n R12 184 BR GY BR

i D R13 820 GY RD BR

e R14 Ik BR BK RD

C 4y R15 74100 = VI BR (3R BL RR.

) R16 4.7K YL VI RD

&7 R L7 L7K YL VI OR

) R18 180 BR GY BR

S, R19 19K BR BK OR

. R20 1gK BR BK OR

D R21 199 BR BK BR

G R22 4. 7K YL VI RD

) R23 1K BR BK RD

=) R24 e NOT USED

Fde) R25 1K BR BK RD

L) R26 27K RD VI OR

1D R27 18K BR BK OR

£ R28 10K BR BK OR

) R29 iR RD VI RD

G R3d 19K BR BK OR



CHECK RESISTOR
=) R31
@) R32
) R33

DIODES:

) CR1
LoD CR2
) CR3
Lyl CRY4
£ CR5

SOLDER AND

CAPACITORS:

CHECK CAPACITOR
o) el
) c2
e C3
£ ch
e C5
oy C6
D c7
¢ c8
) c9
C.) clg
G c11
o) c12
G2 Cl3
G2} Cill
e C1l5

TRANSISTORS:

VALUE
4.7K
180 LW

IN914

> a»

IN759A
IN91L

VALUE
g.g47UF
g.01UF
15@PF
g.0847UF
g.01UF
150FF
g.01UF
#.01UF
g.01UF
25 UF
g.01UF
g.81UF
25 UF
g.01UF
750PF

COLOR CODE
SRV RD
BR GY BR
NOT USED

3 NOT USED
b NOT USED

CL R AL ERESITS TOR AND DIIODE LEADS

T RIE

MY LAR

DIESC

MICA

MY LAR

DISC

DISC

DI SC

DISE

PIES G
ElLECTROILYTTC
DESIC

DISC
ELECTIROIEFIRIC
DIESIC

D1SC

CHECK THE ERRATA SHEETS FOR TRANSISTOR ORIENTATION INSTRUC-

THE ORIENTATION SHOWN ON THE ASSEMBLY DRAWING MAY

NOT BE CORRECT FOR THE TRANSISTORSE ENCLUDED MENETHMTS KT,

TIONS.

€= Q1
) Q2
o) Q3

2N3565
2N5135
2N5138

NPN HIB
NPN
PNP HIB

SOLDER AND CLIP THE CAPACITOR AND TRANSISTOR LEADS.

A
«

¥ THESE COMPONENTS ARE :PART OF THE REMOTE CONTROL KIT.




INTEGRATED CIRCUITS:

WARNING: THE USE OF SOCKETS FOR MOUNTING THE INTEGRATED
CIRCUITS "T'S “NOT RECOMMENDEDS - MORESRECIEICAEIY = THE (SE
QF ANY € SOCKETS NOT SUPPLTEDEBY PERCOMEDATA COL, MAXY

VOID: THE: WARRANTY .« LE YO WIS H ROMUSECSOCKETS: & A QIR
AVAILABLE FROM PERCOM. THESE SOCKETS ARE OF SUBSTANTIALLY
HIGHER QUALITY THAN IS AVAILABLE THROUGH SURPLUS OUTLETS.

IF YOU ARE NOT FAMILIAR WITH INTEGRATED CURCUIT INSERTION
AND SOLDERING TECHNIQUES, REFER TO APPENDIX A FOR HANDLING
INSTRUCTIONS.

CHECK IC TYPE
£ Z1 LM339
Lo Z2 741LS113
Gy Z3 74LS197
el Z4 74LS153
(2 Z5 74LS197
G ) Z6 74LS197
GED) A G 7L4LS86
) Z8 7LLS7 L
) Z9 74LS74
L) Z1¢ 74LS157
(i Z11 7474
¢ 212 74LS1g
G Z13 7HLS T
€D Z14 7LLSPL
£ ) Z15 74LS@g
£ Z16 74LS@g
e 217 25¢2 OR AY5-1f13
Cicy) Z18 74LS197
@) Z19 NOT USED (114 BAUD OPTION)
£ 220 741530
€ 221 74LS@YL
€ad 729 74LS@2
64D 723 74367
Cid Z24 74367
e Z25 74367

RECHECK ORIENTATION (NOTE THAT ALTERNATE ROWS OF IC'S
ARE ORIENTED DIFFERENTLY) AND SOLDER ALL INTEGRATED
CHERCLTHS



MISC:

e 7805 5 VOLT REGULATOR
PLACE THE METAL TAB OF THE REGULATOR OVER THE HOLE IN
THE HEAT SINK AREA ON THE LOWER LEFT OF THE CIRCUIT
CARD. POSITION THE THREE LEADS OVER THE LEAD FEED
THRU HOLES AND NOTE WHERE TO BEND EACH LEAD. BEND EACH
LEAD WITH SMALL PLIERS AND CHECK TO SEE THAT WHEN THE
LEADS GO THROUGH THE BOARD, THE MOUNTING HOLES LINE UP.
INSERT THE 6-32 SCREW FROM THE BOTTOM OF THE BOARD,
PLACE THE HEAT SINK OVER THE SCREW FROM THE TOP, INSERT
THE REGULATOR LEADS INTO THE BOARD WHILE THE TAB SLIPS
OVER THE MACHINE SCREW. USE THE LOCKWASHER AND NUT TO
SECURE THE REGULATOR AND HEAT SINK TO THE BOARD.
SOLDER THE LEADS AND TRIM.

@ RT 4L7K OR 5@K TRIMMER RESISTOR
SOLDER IN PLACE

e TSA 1§ CONTACT TERMINAL STRIP

C:J TSB 1§ CONTACT TERMINAL STRIP
SOLDER IN PLACE

i) CHECK THE ERRATA SHEET AGAIN FOR NECESSARY

CHANGES TO THE CIRCUIT

#6-32 NUT
LOCKWASHER

(]
VOLTAGE REGULATOR W

HEAT SINK

P.C. BOARD

#6-32 X 3/8” SCREW

drawing by

BENDING THE VOLTAGE REGULATOR LEADS VectorGraphics




CIRCUIT ADJUSTMENT

IF THE CI-812 WAS ASSEMBLED FROM A KIT IT WILL BE
NECESSARY TO ADJUST THE VCO TRIMMER (RT).

i
C 3

Lod

INSTALL THE CI-812 INTO YOUR COMPUTER AND APPLY
POWER (NO CONNECTION FROM THE CASSETTE PLAYER).
MEASURE THE VOLTAGE AT TP1 CUPPER LEFT HAND
CORNER OF CARD) WITH A HIGH IMPEDANCE (2#K
OHMS/VOLT) VOLTMETER (CONNECT THE VOLTMETER RETURN
TO TSB-1¢). IT SHOULD BE APPROXIMATELY 2 VOLTS,
NOTE THE EXACT READING.

WITH A CLIP LEAD OR PIECE OF WIRE JUMPER FROM
THE .BOTTOM SEND OF “R17 TO ITHE/TOPCEND OE SCLL

NOTE THE VOLTMETER READING WHILE ADJUSTING
TRIMMER RT. AT SOME POINT IN THE ADJUSTMENT THE
VCO WILL "JUMP INTO LOCK" AND THE VOLTAGE AT TP1
WILL FOLLOW THE POT ADJUSTMENT. ADJUST THE POT
WHILE "IN LOCK'" FOR THE SAME VOLTAGE AS WAS
MEASURED EARLIER.

REMOVE THE JUMPER.

IF A FREQUENCY COUNTER IS AVAILABLE THE ADJUSTMENT CAN
BE CHECKED" BY MEASURTNG THE FREQUENCY AT Z7 PIN 9
IT SHOULD BE 12f@ HZ + 1HZ.



CONNECTING TO THE CI-812:

CASSE ETE -RECORDER:

FORTUNATELY NEARLY ANY CASSETTE TAPE RECORDER WILL PERFORM
WELLy JWI TH 1Cl812 o447 THE tCASSETEE -INTERFACE LS COMRATRIBLE
WITH THE EARPLUG OUTPUT AND AUX OR MIC INPUTS ON MOST
PORTABLE CASSETERECORDERS o100 FHERGIFYPES:s0R: REGORDERS

MAY REQUIRE SOME KIND OF AMPLIFIER BETWEEN THE RECORDER
AND -C1-812.

EARPLUG: CONNECT THE TAPE RECORDER EARPLUG TO TSA CONNECTOR
PINWS . geCONNECT THE RETURN: OR SHIELD T3y TSA PIN 4
(GROUND) .

AUX: CONNECT THE TAPE RECORDER AUX INPUT TO TSA CONN-
ECTOR PIN«2: ' CONNECT THE REMURNGOR=SEEEIND TO TSA
PIN 3 (GROUND).

MIC: NORMALLY CONNECTION TO THE TAPE RECORDER MICROPHONE
INPUT LSigNOTreNE GBS SARY: i THE vAUX tINPUT IS -PREFERRED
SINCE IT OPERATES AT A HIGHER SIGNAL LEVEL AND IS
LESIStSENS I TIVE MO NOTSE RECKUR "= FF S THESMIE dNR T
IS USED CONNECT TO THE TSA CONNECERAR PIN 1 CINSTEAD
OF PIN 2). CONNECT THE RERURMSELR D TO TSh PIN 3
(GROUND) .

WARNING: SOME RECORDERS HAVE COMMON RETURN CIRCUITS ON
THE EARPLUG AND INPUT JACKS WHICH MAY CAUSE GROUND LOOP
HUM AND NOISE IF BOTH EARPLUG AND AUX (OR MIC) RETURNS
ARE; EXTERNALLY;:GROUNDED.: ;«1F THIS: IS /A, PROBLEM, '‘DISCON-
NECT THE AUX RETURN (SHIELD) AND LEAVE IT DISCONNECTED.
THE EARPLUG RETURN WILL PROVIDE  THE: RETURN. CIRCUIT. . YOU
WILL BE ABLE TO HEAR THE NOISE OR HUM IF A SPEAKER 18
CONNECTED TO THE 'SIDETONE' OUTPUT (DESCRIBED LATER).

WARNING: SOME RECORDERS LEAVE THE BUILT-IN MICROPHONE
ACTIVE EVEN IF A PLUG IS INSERTED INTO THE AUX JACK.
THIS WILL ALLOW ROOM NOISE TO 'CLOBBER' YOUR RECORDING.
USE .THE MICROPHONE JACK OR STICK A 'DUMMY' PLUG INTO THE
MICROPHONE JACK TO KILL THE BUILT-IN MICROPHONE.



CASSETTE DATA RATE SELECTION:

THE PERCOM CI-812 CASSETTE INTERFACE IS CAPABLE OF s
OPERATING AT 3#@, 6f@, 12¢¢ OR 24@g BAUD. THE DATA RATE

IS SELECTED BY PINS 8 AND 1§ ON THE TSA CONNECTOR. IF

NO CONNECTION IS MADE TO EITHER PIN THE CASSETTE INTER-

FACE IS CONFIGURED FOR 3@f BAUD (K.C. STANDARD). FOR

OTHER DATA RATES CONNECT THE PINS AS FOLLOWS:

TSA -8 TSA -1 CASSETTE DATA RATE
NC# NC 3¢@ BAUD

GND# GND 6gg "

GND NC 12g.9° ¥

NC GND 24gg "

®* NO CONNECTION
# GROUND IS AVAILABLE AT TSA-9

THE DATA RATE IS MOST EASILY CONTROLLED BY CONNECTING
A SINGLE POLE 3-POSITION SWITCH AS FOLLOWS:

1200

O TS A\ — 8
TSA-9 ———o0—0 30§
Croiiniiois T8 A1l

24g¢ il

DATA TERMINAL:
THE CI-812 INCLUDES A FULL DUPLEX DATA TERMINAL INTER-
FACE AT RS-232 LEVELS FOR 3#@, 6#g, 12¢¢, 2ugg, u8¢g
OR 96@¢ BAUD DATA TERMINALS.

( ) CONNECT THE KEYBOARD OR DATA TERMINAL TRANSMITTED
DATA (EIA PIN 2) TO TSB-9.

( ) CONNECT THE PRINTER, DISPLAY OR DATA TERMINAL
RECEIVED DATA (CEIA PIN 3) TO TSB-8.

( ) CONNECT THE DATA TERMINAL SIGNAL RETURN CEIA PIN '7)
TO TSB-1¢. DO NOT CONNECT THE PROTECTIVE GROUND

" (EIA PIN 1) TO TSB-1§, IT SHOULD BE CONNECTED INSTEAD

TO THE FRAME OF THE HOST COMPUTER.

THE DATA TERMINAL RATE IS DETERMINED BY AN APPROPRIATE
JUMPER IN THE PADS BETWEEN Z9 AND Z1f. JUMPER ACROSS
THE APPROPRIATE NUMBER. A 7 POLE DIP SWITCH MAY BE
INSTALLED IN THE PADS I'F DESIRED BUT ONLY ONE SWITCH
MAY BE CLOSED AT ANYTIME.



ADDRESS SELECTION:

THE CI-812 RESPONDS TO I/O COMMANDS FROM THE PROCESSOR.

INPORT XXXXXXX@ TRANSFERS INTERFACE STATUS
TO THE PROCESSOR.

OUTPORT XXXXXXX@ TRANSFERS CONTROL INSTRUCTIONS
TOSTHESTNIEEREACE:

INPORT XXXXXXX1 TRANSFERS 8 BITS OF DATA FROM
THE INTERFACE TO THE PROCESSOR.

OUTPORT XXXXXXX1 TRANSFERS 8 BITS OF DATA TO
FRETENITER EACES,

THE yABDRESSBITS™BESITCNATED BY "MXM INI THE ABOYE HEIST

ARE DETERMINED BY JUMPERS IN THE PAD AREAS BETWEEN Z13

& Z14 AND BETWEEN Z2@ AND Z21. JUMPER ACROSS THE ADDRESS
DEBFENATOR (Al1%R A2}ZETC.) TO THE "g"|OR ™I AS DFSIRED.
THERE MUST BE ONE AND ONLY ONE JUMPER FOR EACH ADDRESS
DESIGNATOR (7 JUMPERS TOTAL).

I'F “ALR JOF THE J4UMPERS SEREGT ~THE-~QM S TATE., . THE 4 [i~842
WILL BE COMPATIBLE WITH THE PERCOM AND PROCESSOR TECH
SOFTWARE.

S IDENONE= QUIERUIL

OPERATION 1OF THE TAPE RECORDER IS GREATLY SIMPLIFIED iIF
THE USER CAN HEAR WHAT IS GOING ON! UNFORTUNATELY THE
INTERNAL SPEAKER IN THE TAPE RECORDER IS DISABLED WHEN

A PLUG IS INSERTED INTO THE EARPLUG JACK. AN ATTENUATED
SAMPLE OF THE PLAYBACK SIGNAL IS AVAILABLE AT THE TSA
CONNECTOR PIN 6. CONNECT A SMALL SPEAKER OR EARPLUG
BETWEEN TSA CONNECTOR PIN 6 AND PIN 7 (GROUND). SIGNAL
LEVELSTORTEHE SPEAKER '8, {GONTROLLEDE B RESISTOR R18.
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OPERATING PROCEDURE:

CASSETTE SELECTION AND CARE:

THE: CHOTCE OFCASS BT CTAPE HASEMARE . ERFECT _ONRERFEOR M=
ANCE THAN ALL OTHER FACTORS COMBINED. GET THE VERY BEST
TAPE “YOUTCAN-BUY T ANY THING CESS THAN'TTIHENBEST WL RE=
SULT IN MUCH FRUSTRATION. AVOID USING THE C9§ AND C12§
CASSETTES. THE TAPE IS TOO THIN AND, FRAGILE. _C6@ AND
SHORTER ARE MUCH MORE RUGGED AND RELIABLE.

F. THE S CAS SETTE ST NGO BNEUSE TS HOUIDIEBE - STOREDE NG S
CONTATNER “I'NTA"DUST EREEIEOCATION. " KEEP™ THE CASSETTE
RECORDER SPOTLESSLY CLEAN. CLEAN THE HEAD, CAPSTAN, AND
PINCH ROLLER WITH A CLEANING SOLUTION SUGGESTED BY THE
EQUIPMENT MANUFACTURER. DO NOT SMOKE IN THE ROOM IN
WHICH THECASSERIEN EQUTRMENITTS SIS EDHORT STORED:,

1T, IS, IMPOSSTBLE T0O ADEQUATELY STRESS THE "THMPORTANCE. OF
BUYING THE VERY BEST QUALITY TAPE AND THEN KEEPING IT
AND THE TAPE UNIT CLEAN.

IT '[S. RECOMMENDERSEACH 'CASSETTE BE STHOROUGHIYE " TESTED
BEFORE“USE." REEFERFMO ARRENDIXHEEFORITNS TR CIELONSE

RECORDING DATA ON TAPE:

Toe - DO NOT RECARD. BN JHE F IR TWIE FEFT UE TARE. (1o SEE ).
THE LEADER-TAPE SPLICE CAUSES A 'RIPPLE' ON ADJACENT
LAYERS WHICH MAY CAUSE ERRORS.

2. PREPARE THE COMPUTER TO OUTPUT THE REQUIRED DATA TO
THE CASSETTE INTERFACE', DO NOT BEGTN OUTPUITING. THE
DATA JUST YET.

3. 'PLACE THE CTASSETTE RECORDER" TN RECDRD MODE ANME -START
THE TAPE. TURN ON THE AUTOMATIC LEVEL CONTROL OR ADJUST
THE RECORDEREORRRORERES BEGNAL L EVEL

4o ALLOW"THE "TAPE TO RUN 'FOR 3" TO' 5 SECONDS. THE KECORDER
WILL BE RECORDING A 24@@g HzZ 'LEADIN' TONE ON THE TAPE
DURING THIS INTERVAL.

5. WHILE ALLOWING THE TAPE TO RUN, CAUSE THE COMPUTER TO
BEGIN TRANSFERRING DATA TO THE CASSETTE INTERFACE.

6. WHEN THE RECORDING 15 COMPLETE, LET THE TAPE RUN FOR
A FEW SECONDS TO RECORD A 'LEADOUT' TONE.



PLAYBACK :

1. ADJUST THE PLAYBACK SIGNAL LEVEL FOR &4 TO 1f VOLTS
PEAK-TO-PEAK. MARK THE VOLUME CONTROL SETTING FOR FUTURE
REFERENCE ., ADJUST. TMHE..TONE. CONTROL.CIF. ONE. EXISTS). FOR
MAXIMUM RESPONSE. THE VOLUME SHOULD BE ADJUSTED WHILE
PLAYING THE 24¢@ Hz 'LEADIN' TONE PRECEDING A BLOCK OF
DATA.

2. LOCATE THE  LEADIN. 2408 Hz. TONE, PRECEDING. THE. DESIRED
BLOCK OF DATA . TP ASMALL - SPEAKER "I'STHCONNECTED! ‘IO THE
LSINETANEY OUTPUT. CTSA CONNECTOR RIN. 6. THE., . TONE .CAN BE
HEARD WITHOUT PULLING OUT THE EARPLUG LEAD FROM THE CAS-
SETTE, PLAYER .

3. BEFORE THE CASSETTE BEGINS OUTPUTTING DATA, PREPARE
THE COMPUTER TO ACCEPT THE DATA WHEN IT ARRIVES.

BE: CERTALN THE ‘PLAYBACK: I'S ONE: OR. WO SECONDS. IINTO .THE
'LEADIN' TONE BEFORE ALLOWING THE COMPUTER TO ACCEPT THE
PLAYBACK DATA. THIS IS TO AVOID READING THE 'RESIDUALS'
FROM PREVIOUS RECORDINGS AND THE 'TRASH' CAUSED BY TURNING
THE: CASSETLE (RECORDER ON :AND.OFE. 1 SUFELGEENT LIME- IS
AVAILABLE TO PERFORM THE NECESSARY STEPS IF THE TAPE WAS
RECORDED WITH A 3 TO 5 /SECOND "LEADIN' “TONE .

4, IF THE RECORDED DATA HAS AN 'END-OF-BLOCK' CODE AT
THE. END: OF., THE.  RECORDED, BLOCK. OF DATA, THE COMPUTER. CAN
BE MADE TO AUTOMATICALLY IGNORE THE CASSETTE OUTPUT AFTER
THE "EOB CODE. | TF 'NO' SUCH: INDICATLON. BEXLS TS FHEUSER
WILL HAVE TO DISABLE THE COMPUTER BEFORE TURNING OFF THE
TAPE TO PREVENT THE TURN-OFF TRANSIENT FROM SENDING CON-
FUSING. 'TRASH". TO. THE COMPUTER. OBVIOUSLY, A. DATA BLOCK
TERMINATED WITH SOME FORM OF 'END-OF-BLOCK' INDICATION
IS PREFERRED. THE PROGRAM LOADING SOFTWARE CONTAINED IN
APPENDIX A PROVIDES PROPER BEGINNING OF BLOCK AND END

OF BLOCK INDICATION.

REFER TO APPENDIX B FOR INFORMATION ON SEMIAUTOMATIC OPERATION

USIENG T HE CASSEINNES RECORDER: REMOTE [CONIEROL T JACK.



SOFTWARE CONSIDERATIONS:

ATTACHED TO THIS SECTION ARE SEVERAL PROGRAMS WHICH
FELUSTRATE: HOW “FO WWSEMTFHENC 1 =812 = *THESE' PROGRAMS MAY

BE USED IN WHOLE OR'AS PART“OF WOURWSPEGIFCCCASSETTE
OPERATING  S¥STEM.® -THE® DESTEGN ‘OF ~-THE ‘CI-812 AIS -SUCH “THAT
IT IS COMPATIBLE"" IINSOFAR" AS:‘POSSIBLE," WITH! THE SORTWARE
AVAILABLE FROM PROCESSOR TECHNOLOGY AND IMS ASSOCIATES.

THE CI-812 CONTAINS A UART (UNIVERSAL ASYNCHRONOUS
RECEIVER TRANSMITTER) WHICH IS USED TO SEND DATA TO AND
RECEIVE DATA FROM THE CASSETTE TAPE UNIT(CS) AND THE DATA
TERMINAL.

THE UART STATUS IS AVAILABLE VIA INPUT PORT XXXXXXXf@

THE X" REPRESENTS ADDRESS! ‘SELECT I'ON-*JUMPERS“WHICH MUST
BE' INSTALEED ON “THE! €li=81 2" TO DERERMENE*SFHESDES ERIED
ADDRESS TO WHICH THE ‘CI-812 WILL RESPOND.  THE PERCOM
SOFTWARE IS WRITTEN ASSUMING ALL OF THE ADDRESS SELECTION
JUMPERS ARE SET *FOR*<Igiu,

IS UART TRANSMITTER BUFFER READY
IS UART RECEIVER DATA AVAILABLE
IS UART RECEIVER OVER RUN

IS UART RECEIVER FRAMING ERROR

INPUT PORT XXXXXXX@ BIT 7

" 6

5

n
Bl St UAIRETE REGETYV ER IPAR TR SER RO R

2

1

g

1"
1"

1 S NOATUS EE
1S NOTUSED
IS INOIEAUSED

1"
1"

NORMALLY ONLY BIT 7 (TBMT) AND BIT 6 (DAV) WILL BE EXAMINED
TO DETERMINE UART STATUS .

OUTPUT PORT XXXXXXX@ DETERMINES WHETHER THE UART WILL BE
CLOCKED BY THE INTERNAL CLOCK AT THE''SELECTED" DATA

TERMINAL OR CASSETTE DATA RATE OR BY THE CLOCK OBTAINED
FROM THE CASSETTE TAPE DURING PLAYBACK. IT ALSO DETERMINES
WHETHER THE UART RECEIVER WILL GET DATA FROM THE DATA
TERMINAL OR FROM THE CASSETTE.

TF BT P 1S NEERG

A)VTHE UART' RECETVER WIL]l" BE CONNECTED 'TO THE" DATA
TERMINAL (KEYBOARD)

B) THE CASSETTE PLAYBACK WILL ‘BE “I'GNORED

C) RELAY K1 CIF INSTALLED) WILL BE OFF (DE-ENERGIZEDD

D) THE UART RECEIVER AND TRANSMITTER WILL BE CLOCKED
AT A RATE DETERMINED BY THE TERMINAL RATE STRAP
ON THE €1-812



SOFTWARE CONT'D.

IF BIT 16 "ONE!:
A) THE UART RECEIVER WILL BE CONNECTED TO THE CASSETTE
DEMODULATOR FOR DATA INPUT
B) THE DATA TERMINAL KEYBOARD WILL BE IGNORED
C) “RELAY K1 (CIF INSTALLED) WILL BE ON
D) THE UART RECEIVER WILL BE CLOCKED BY A SIGNAL
DERIVED FROM THE TAPE RECORDED DATA (SELF CLOCKING)
E) THE UART TRANSMITTER WILL BE CLOCKED AT A RATE
DETERMINED BY THE LEVELS ON THE CASSETTE RATE
g SELECTION INPUTS AT TSA-8 ANP TSA=-18 {
& ’ ) A T8 )¢ ¢ RS QeRed |,
P BIT ¥ IS A VZEROW:
A) -RELAY. K2 CIF INSTALLED): WILL. BE OFF
B) THE UART TRANSMITTER WILL GENERATE ONLY ONE STOP
BIT (TERMINAL MODE)

By 4BrliTe Lyl S» 2hs sHHONE '
A) RELAY K2 (IF INSTALLED) WILL BE ON
B) THE UART TRANSMITTER WILL GENERATE TWO STOP BITS
CCASSETTE :MODED

BITS 2 FHRU a7 ARESNOI S ED

THEs¢ LRC HES: WHI CGHy SITORE: BilliS f: AND 14 ARE SET TO "ZERO"™
BY A POWER-ON-CLEAR OR RESET FROM THE IMSAI COMPUTER
FRONT PANEL.

BIT @ IS USED PRIMARILY TO SWITCH THE UART BETWEEN THE
DATA TERMINAL AND THE PLAYBACK CASSETTE.

BIT 1-1S USED TO CONTROL THE RECORDING CASSETTE CIN A TWO
CASSETTE SYSTEM) AND DETERMINE THE NUMBER OF STOP BITS
TRANSMITTED: BY THE UART.

THE UART TRANSMITTER SENDS DATA TO THE DATA TERMINAL AND
CASSERTE) SEMULTANEOUSLY & HOWEMERs« i THE-RATE: 1S ‘CONTROLILED
BY BIT #.

THE ABOVE SYSTEM GIVES CONSIDERABLE FLEXIBILITY FOR BOTH
SINGLE: AND: DUALwCASSETTE SYSTEMS ..i4.STUDY:: I, CAREFULLY
AND YOU WILL BE ABLE TO CONFIGURE A SYSTEM WHICH IS
OPTIMUM FOR YOUR REQUIREMENTS.



SOFTWARE CONT'D.

TO SELECT THE DATA TERMINAL FOR DATA INPUT:

XRA A
guT "o

TO SELECT "ANDTTFURN=ON TFHE CASSETTE EOR-"DATAT INPUT:

MVI A,1
ouT @

TO TURN ON THE CASSETTE RECORDER (TERMINAL RATE)

MVI A,2
ouT g

PORT XXXXXXX1 TRANSFERS DATA TO/FROM THE UART

THE FOLLOWING ROUTINE ILLUSTRATES HOW TO READ A BYTE

FROM THHE = Cl—galszs

LOOP

O RECORRP . OR ‘OUIEPILLT

LOOP

IN ] TEST RECEIVER STATUS (DAV)
ANI  4OH

JZ LOOP DO AGAIN IF NOT READY

IN ] GET THE BYTE OR CHARACTER
RET

A BYTE FROM THE PROCESSOR ACCUMULATOR:

PUSIH P SW SAVECTHE BYTE

IN g TEST TRANSMITTER STATUS (TBMT)
ANI  80H

Jz LOOP DO AGAIN IF NOT READY

POP TPSW RESTORE 'THE BYTHE

Yl DU PR R ECBTRE

RET



BOOTSTRAP LOADER

THE FOLLOWING PROGRAM IS SHORT ENOUGH TO BE CONVENIENTLY
LOADED BY HAND USING THE FRONT PANEL SWITCHES ON YOUR
ALTAIR OR IMSAI COMPUTER.  IT LOADS ONE PAGE (256 BYTES)
OF DATA AND IS DESIGNED TO OPERATE WITH THE PERCOM CI-812
CASSETTE I1/0 AND THE PERCOM TEST CASSETTE WHICH CONTAINS
AN INTEL FORMAT CHECKSUM LOADER.

TO USE THIS PROGRAM WITHTHE PEREGOMSTEST+CGASSETTE: LOADGTHE
PROGRAM BUT DO NOT START IT RUNNING. START THE CASSETTE
TAPE AND LET IT RUN UNTIL YOU ARE ONE OR TWO SECONDS INTO
THE NULL CODE LEADER. WHILE THE TAPE IS RUNNING START THE
BOOTSTRAP PROGRAM (EXAMINE ADDRESS @@@#@# AND PRESS RUN)D.
WHEN THE LOAD IS COMPLETED THE COMPUTER WILL AUTOMATICALLY
BEGIN EXECUTING THE PROGRAM JUST LOADED.

Many IMSAI and ALTAIR Computers destroy the first memory location

when reset. If this problem has not been corrected in your com-
puter i1t will be necessary to relocate the Bootstrap Loader.

® PERCOM CASSETTE BOOTSTRAP LOADER (8#8g)%

gogg AF XRA, = A —
gggl  6F MOV g INITIALIZE H&L

ggg2 67 MOV  H,A

gggs  3C INR: A

gggus D3 gg ST ] SELECT CASSETTE INPUT
ggg6 DB g1 IN 1 CLEAR UART

gggs 31 1D gg Bl SP,STAK SETUP RETURN ADDRESS
gggs DB gg IN g TEST UART STATUS (DAV)
gegDp E6 49 ANTI LgH

gogrF C8 RZ RETURN-NOT READY

gg1g DB g1 IN 1 GET DATA

gg12 24 INR H TEST H REGISTER

gg13 25 DCR H

ggi1s c2 19 gg JNZ STR FIRST NON ZERO BYTE IS
ggL7 67 MOV  H,A PAGE ADDRESS

gg18 cC9 RET

ggis - 77 STR MOV  M,A STORE DATA BYTE

gg1A 2C INR 1 BUMP LOAD ADDRESS

ggiB cg RNZ GET NEXT BYTE

ggic E9 PCHL ALL DONE - NOW EXECUTE
ggiD @8 gg DW RTN



BOOTSTRAP DUMP

THE FOLLOWING PROGRAM WILL RECORD A PAGE (256 BYTES) OF
DATA ON CASSETTE IN A FORMAT WHICH MAY SUBSEQUENTLY BE
LOADED INTO THE COMPUTER USING THE BOOTSTRAP LOADER
DESCRIBED ON THE PREVICUS PAGE, ' 'SET THE DESIRED PAGE
ADDRESS UP ON THE FRONT PANEL SWITCHES (SWITCHES 15 THRU
8 ON THE IMS COMPUTER), START THE PROGRAM RUNNING, START
THE CASSETTEZRECORDING, . 'LETHTHE  TAPEZRUNDIFORTABQUT
14-15 SECONDS TO RECORD A NULL CODE LEADER THEN PRESS ANY
KEY ON YOUR TERMINAL KEYBOARD. AT 3@@ BAUD IT TAKES
APPROXIMATELY''9 SECONDS TO RECORD A 256 BYTE PAGE. 'LET
THE TAPE RUN AN ADDITIONAL 2-3 SECONDS TO ASSURE A CLEAN
RUN OUT.

THE DATA TERMINAL RATE SELECTION STRAP.MBSTZBEMSETHATIEME
RATE YOU WISH THE DATA TO BE RECORDED ON CASSETTE.

® PERCOM CASSETTE BOOTSTRAP DUMP (8g8¢)

D7D 3b RFicGF LXI SP,SPTR INITIALIZE STACK POINTER
3D8¢ DB g1 IN I CLEAR UART

3082 AF B1 XRA A

3D83 6F MOV L3, ENIAT DAL YZE 4L

3D84 D3 @gg ouT g SELECT TERMINAL

3D86 CD A5 3D CRENT QuT OUTPUT NULL CODE

3D89 DB @@ IN ] TEST KEYBOARD STATUS
3D8B  E6 uf ANI L gH

3D8D CA 82 3D Jz B1 DO ANOTHER NULL

3D9g DB #1 IN i CLEAR UART

3092 DB FF IN FF GET PAGE ADDRESS FROM
3D94 D3 FF ouT FF PANEL SWITCHES - ECHO
3D96 67 MOV H,A STORE IN H REG

3D97 CDOMS 3D CALLIMOUT OUTPUT PAGE ADDRESS
3D9A 7E B2 MOV  A,M GET DATA

3p98 CD A573D CRLELY bOT OUTPUT

3D9E 2C INR L BUMP ADDRESS

3D9F C2 9A 3D JNZ B2 GET ANOTHER BYTE

3DA2 C3 82:3D JMP B1 BACK TO NULL

3DA5 5F ouT MOV E,A SAVE BYTE

3DA6 DB ¢4 Tl IN g TEST STATUS (TBMT)
3DA8 E6 8f ANI 8¢H

3DAA | OA AB 3D JZ T KEEP TESTING UNTIL READY
3DAD . 7B MOV A,E RESTORE BYTE

3DAE D3 #1 ouT 1

3DBY C9 RET



FEB 1f, 1977

PERCOM 8(8@ MONITOR

THE FOLLOWING PROGRAM IS A CASSETTE OPERATING SYSTEM
FOR A COMPUTING SYSTEM CONSISTING OF AN 8¢8¢ (OR Z-8#)
PROCESSOR, PERCOM CI-812 CASSETTE/TERMINAL 1/0, AND

A 30@g-96@¢8 BAUD DATA TERMINAL.

THE PROGRAM IS AVAILABLE ON THE PERCOM TEST CASSETTE
WHICH ALSO CONTAINS TEST PATTERNS TO VERIFY THE
OPERATIONUOEBATHESCASSETRTE " INMERFACE . . 4BTH IS SALSO
AVAILABLE ON PROM (17@2A OR 52fkL).

THE PROGRAM STARTS WITH A "PHANTOM JUMP' WHICH WILL

PERMIT (ITATQ BE "USED ON:COMPUTERS WHICH DOANOT HAVE

FRONT PANEL SWITCHES. WE.USE THIS PROGRAM WITH THE

VECTORGRAPHICS PROM/RAM CARD WHICH HAS PROVISION FOR
A PHANTOM JUMP START.

WHEN INITIALIZED, THE OPERATING SYSTEM PROMPTS THE
USER WITH A QUESTION MARK (?).

EXAMINE MEMORY: (M)

TO EXAMINE A MEMORY LOCATION, TYPE M, THE ADDRESS
LOCATION YOU WISH TO EXAMINE, AND A CARRIAGE RETURN.

THE PRINTER WILL RESPOND WITH A RETYPE OF THE ADDRESS
AND THE CONTENT OF THAT LOCATION.

YOU MAY 'EXAMINE SUCCESSIVE MEMORY LOCATIONS BY TYPING N,

TO EXAMINE A RANGE OF MEMORY, TYPE M, THE FIRST
ADDRESS, SPACE, THE FINISH ADDRESS, AND A CARRIAGE
RETURN.

CHANGE MEMORY: (C)

TO CHANGE A MEMORY LOCATION, FIRST EXAMINE THE LOCATION
AS DESCRIBERDTEARLDTER 'THEN IRYRPE CVOMTHE PRINTER WELL
RETYPE THE LOCATION ADDRESS AND WAIT FOR YOUR CHANGE.
YOU MAY CHANGE SUCCESSIVE LOCATIONS BY TYPING A SPACE
BETWEEN EACH ENTRY. WHEN YOU WISH TO QUIT, HIT
CARRIAGE RETURN.

IF YOU MAKE AN ERROR AND DISCOVER IT BEFORE TYPING

THE SPACE OR CARRIAGE RETURN, TYPE A SLASH (/).

THE PRINTER WILL TYPE THE CURRENT ADDRESS AND GIVE
YOUMANOTHERACHANCET  IF YOU HRAVE WYPED THETSPACE}

TYPE A CARRIAGE RETURN AND START AGAIN AT THE LOCATION
IN ERROR.



LOAD A PROGRAM: (L)

TO LOAD A PROGRAM WHICH IS ON CASSETTE IN INTEL ASCII
HEX "FORMAT, "TYEPE L « DURING TFHEW.OAD THE PROGRAMMGHECKS
TO MAKE SURE THE DATA IS BEING WRITTEN INTO MEMORY
CORRECTLY. IF AN ERROR OCCURS THE PROGRAM ABORTS THE
LOAD:, STOPS THE TAPE CIF REMOPECONTROL OPTIONSERESTS
AND TYPES AN M FOLLOWED BY THE' MEMORY ADDRESS WHICH

PID INOT “LOAD CORRECTLY:  sTHIS WELL OCCUR IF YOQU "FRY

TO LOAD INTO A ROM OR INTO A LOCATION WHERE THERE
FEANOIMEMORY 1O I F  THE  MEMORY<FS* DEFECTIVE

THE PROGRAM ALSO WATCHES FOR CHECKSUM ERRORS. IF A
CHECKSUM ERROR OCCURS, THE PRINTER WILL TYPE AN X AND
THE LAST ADDRESS LOADED.

YOUSCANS USWUAILEY ESITFORARHES TAPESEJECT  THE - CASSE THHE

AND EXAMINE FOR CONTAMINATES. A PHOTOGRAPHERS AIR

BULB 15 USEEUL SEOR BLOWING OFF DUST AND LINT . **RETNSITALNS
THE "CASSETTE, " REWIND A "SHQRT DISTANCE, AND 'STTART ‘THE
LOAD AGAIN. IF IT FAILS AT THE SAME POINT AGAIN, THE
TARE *COR: REEORDING) 1S REFECTIVE.

VERTFEYE G

VERIFY WORKS THE SAME AS A LOAD EXCEPT THAT DATA IS
NOT WRITTEN INTO MEMORY IT IS COMPARED WITH THE
EXTISTEING  MEMOR Y (CONMENIE: 21 F =ARMIT SMATCH T OCCURS " “iHE
PRINTER PRINTS AN M AND THE ADDRESS OF THE MISMATCH.

DUMP A PROGRAM: (D)

TORDEMPE AMSECIRON  OF I MEMORY  sONT6 TAPE "INL THE RE=
LOADAB LR TNTEEYASCIT HEX FORMAT: > TYPE D, 'THE START
ADDRESS, A SPACE, THE FINISH ADDRESS, AND A CARRIAGE
RETURN.

EXECUTE A PROGRAM: (G)

TO SEND THE PROGRAM COUNTER TO A DESIRED PROGRAM TO
COMMENCE PROGRAM EXECUNTGON, TYPESG, THE  EXECUTTON
ADDRESS, AND A CARRIAGE RETURN.

WHEN ENTERING DATA AND ADDRESS INFORMATION FROM THE
KIENE OAR DESTERA SN O INE CESISIARY SO =Y PE | EADING" ZERGSH

NOTICE: IN THIS PROGRAM, THEORATEYWT'WHICH DATA 15
RECORDED ON CASSETTE IS THE SAME AS THE SELECTED DATA
TERMINALYRATE L #% THE PROGRAM DOES *NOT SWITCH TO*THE
CASSETTE RATE WHEN DUMPING TO CASSETTE.




cogp
cpgs
cggs
cpgps
cggB
CPgE
COgF
cgl1
CP1y
cgle
cg19
cglc
Cg1D
cg2g
cg21
cg23
Cc@26
cp28
cg2B
Ccg2D
cpg3g
cg32
C@35
cg37
cg3A
cg3c
C@3F
o 151
cgu2
Cous

cgu6
cgu9
cguc
cgub
CPLE
COLF
C@52
C@55
CcCgs8
cgs9
cgscC
C@5D
C@sE
Ccg61
cgoeh

cge67
cp68
CP6A
cge6D
cg79

C3
DB
31
CD
C3
AF
D3
CD
3E
CD
CD
B
CDh
Pl
FE
CA
RE
CA
FiE
CA
FE
CA
EE
CA
FIE
CA
BE
cg
CD
E9

CD
CD
AF
B8
'8
CD
CD
G
7E
CD
25

C2
CD
C3

2B
g6
cD
cD
cD

g3
g1
FF
gE
g3

po
DE
3F
GE
9F

cC

Ll
92
L4E
8E
L

56
g3
4D
46
43
67
47

C8

DD
EF

50
o{c
cc

AD

52
DE
L9

1g
DE

50
cc

cg

cg

(]

cl
Cil

Gl

cg
cg
¢l
cl
cp
cp

cg

cg
o

(el
Gl
Gl

el

cg
C:A
cg

G
el
'l

20

G C
cg

®* PERCOM 8@8@F MONITOR¥

JMP STRT

STRT IN 1
L1 SP,SPTR
CALL MON
JMP STRT

MON XR A 501 A
ouT i)
CALL CRLF
MV & fa
CALL 5 TFYO
GAIL s o -GN
PUSH PSW
CALL SPCE
POP PSW
CPI L
JZ DUMP
CPI "N
Jz NXT
CPI it
JZ LOAD
CPI AVE
JZ LOAD
CPI ™!
JZ MEM
CPI Le
JZ CNG
CPI Lt
RNZ
CALL. AHEX
PCHL

¥ MEMORY DISPLAY¥

MEM CALL SETUP

M1 CALL - LNTH
MR vt o
CMP B
RZ
CALL -ADD
CALL SPCE

M2 CALL SPCE
MOV A,M
CALL HEXOUT
INX H
DCR B
JNZ M2
CALL CRLF
JMP M1

{ CHANGE MEMORY ¥

CNG DCX H

e MVI B, 10gH
CALL - CRLF
CALL ~ ADR
CALL SPCE

PHANTOM JUMP =T
CLEAR UART RECEIVER
SET STACK POINTER

SELECT TERMINAL KEYBOARD

GET COMMAND CHARACTER

RELOADABLE PROGRAM DUMP
EXAMINE NEXT LOCATION
LOAD PROGRAM

VERIFY LOAD

EXAMINE MEMORY

CHANGE MEMORY

GET EXECUTION ADDRESS

GET START/FINISH ADDRESS

- CALCULATE LENGTH '

CHECK K FOR ZERO LENGTH

QUIET T B ZERO)

OUTPUT ADDRESS

SPACE

SPACE

GET DATA

CONVERT Qs ASCIT HEX-OUTRPUT
BUMP MEMORY ADDRESS
DECREMENT B TECOUNT

NOT DONE? - DO AGAIN
CARRIAGE RETURN, LINE FEED
DO NEXT ‘LINE

POSITION MEMORY ADDRESS
SE T=URwB Y TE{COWUNT

OUTPUT CURRENT ADDRESS
DOUBLE SPACE S



CgL - e C1 CALL SPCE

cg76 BB 2 XCHG
CHTT7. =eph c8 ca CALL AHEX GET NEW DATA
Cg7A EB XCHG
(G o e o CPI i i SLASH MEANS "ABORT THIS
Cg#7D CA 68 cg J7 ol CHANGE AND DO AGAIN"
cgsy 73 MOV M,E STORE DATA IN MEMORY
cg8l 23 INX H BUMP MEMORY ADDRESS
Ccg82 54 MOV D H SAVE MEMORY ADDRESS
C@g83 5D MOV L
cg84 FE @D CPI @DH CHECK FOR CARRIAGE RETURN
65 R RZ QUT T*"1 F*CR
cg87 @5 DCR B DECREMENT BYTE COUNT
GU8 €2 765 CP JNZ G2 NOT ZERO? - GET ANOTHER BYTE
C@g8B ‘C3 68 Ccp JMP 5 START A NEW LINE
C@8E 13 NXT INX D UPDATE LIMIT ADDRESS
CA8F C3 49 cg JMP M1 EXAMINE NEXT MEMORY LOCATION
®* CHECKSUM DUMP PROGRAM¥
Cg92 CD DD Cg DUMP CALL - SETUP GET START/FINISH ADDRESS
c@os | 3E #2 MV I A, @#2H TURN ON CASSETTE RECORDER
cg97 D3 gg ouT g -
cg9g9. -cb DE. €1 . DI CALL ““CRLF
cgac gE g¢o MV I c,# CLEAR CHECKSUM
CH9E - 3E 3A MV I A A8t GET BLOCK HEADER
cgAg €D CE Cl CALL *“Fryo OUTPUT
CPA3 CD EF Ccg CALL ““ENTH CALCULATE BLOCK LENGTH
CgA6 78 MOV A,B
CHAT7 - CD AD C1 CALL HEXOUT OUTPUT
CUAA’ CA'DE'C1 JZ CRLF QUIT'™1 P <ZERQ! “LENG TH
CgAD ~ CD 5@ €1 CALL * BDD OUTPUT ADDRESS
CgBg AF XRA A
CPBIAR Eh AD CALL HEXOUT OUTPUT BLOCK TYPE (@g@)
cgsl4 7E D2 MOV A, M GET DATA
C@B5 Cb AD C1 CALL  HEXOUT OUTPUT
cgB8 23 INX H BUMP MEMORY ADDRESS
cgB9 @5 DCR B DECREMENT BYTE COUNT
C#BA C2 B4 Cg JNZ D2 NOT ZERO?-GET ANOTHER BYTE
C@BD AF XRA A
CEBE . 91 SUB € CALCULATE CHECKSUM
COR'E et ADYe] CALL “"HEXOUT OUTPUT CHECKSUM
cgece -Cc3 99 CpP JMP D1 START A NEW LINE
X INPUT ASCII - CONVERT TO BINARYZX
cgcs 21 ¢g@g @@ AHEX %1 H, CLEAR H AND L
CeR: - Ch BFE C1 - AL CALL * €IN INPUT A CHARACTER
CPCE FE 36 CPI rg RETURN IF CHARACTER IS
cgpg D8 RC ASCI'T- "@' OR 'LESS
Cgpl 29 DAD SHIFT H AND L LEFT
CUb2" 29 DAD 4 PLACES
cgb3 29 DAD
cobh - 29 DAD
Cdps D9 7 CY CALL "' HEX CONVERT CHAR TO BINARY
cgp8 85 ADD L COMBINE WITH PREVIOUS
cgpg  GF MOV A RESULT




C#DA C3 CB Cf JMP Al DO AGAIN

CgDD CD C8 C@ SETUP CALL AHEX GET START ADDRESS
CgE@ 5D MOV E,L SAVE IN D AND E
CAE1 54 MOV D,H
CPE2 FE @D CPI gDH CHECK FOR CR
CPEL CA EB Cf JZ S1 RETURN IF CR VIA CRLF
CPE7 CD C8 Cf# CALL AHEX GET FINISH ADDRESS
CPJEA EB XCHG
CPEB 13 S1 INX D ADJUST FINISH ADDRESS
CPEC C3 DE C1 JMP CRLF RETURN VIA CRLF
¥ CALCULATE BLOCK LENGTH *

C@EF 7B LNTH MOV A,E
C#F@ 95 SUB i
CAF1 47 MOV B,A
C@F2 7A MOV £ D
CAF3 9C SBB H
CAF4 3E 18 MV I A, 1¢H
C#F6 C2 FB Cf JNZ P4
CAF9 BS CMP B
COFA DJ < RNC
CAFB 47 i MOV B,A
C@FC C9 RET

no FEHCASSETTE CHECKSUM LOADER¥¥X
Clfgd 31 .FF £f LX I SP, SPTR
ClfZ b7 LOAD MOV 0 A
clgu 3E g1 MV I A, F1H
clg6 D3 gg ouT g
C198 CD 9F Cl1 READ GALL “»GIN CHECK FOR BLOCK HEADER
ClgB FE 3A CPI T
ClpD €7 48 -CY JNZ READ
cl1g @E gg MV I c,d CLEAR CHECKSUM
CL12 ° G380 -Gl CALL CHAR GET BLOCK LENGTH
ol L T Ty MOV B,A
Gdal 6z 576801581611 JZ HXND QUIT IF ZERO LENGTH
C1ik9: ~CDin B Cal CALL CHAR GET ADDRESS (MSB)
€ L. oRk MOV WA
ClLib . ch 80 C1 CALL CHAR GET ADDRESS (LSB)
cl28 6F MOV Les A
G2 5. CD 8 #:i+Cil CALL CHAR THROW AWAY BLOCK TYPE
Cl24,-.CD: 88l LOOP CALL CHAR GET DATA
Cl27 5F MOV E, A
C128:4a7A MOV S D IS THIS A VERIFY?
Cl129 .. -FE 56 CPI Ly
Gli2B: -AB MOV A, E
Cl2€, GA 30 -Gl JZ [l VERIFY BYPASS
Cl2Fi:al 7 MOV M, A WRITE DATA TO MEMORY
Cl3¢ BE i CMP M CHECK THE WRITE
€131 1E 4D MV I E,'M' ERROR MESSAGE
C1338 €2 % €1 JNZ ERR
G13623 INX H BUMP MEMORY POINTER
Gil 37 1 .05 DCR B BUMP BLOCK LENGTH
C138 €9 w2l -0l JNZ LOOP NOT DONE? DO AGAIN —



Cl3B . CD Bf Cl CALL CHAR GET CHECKSUM

C13E 1E 58 MVI By tx! ERROR MESSAGE
ci4g CA g8 c1 JZ READ NO ERROR? DO NEXT BLOCK
RERERROR PRINTOUTH®X
Cl43 AF ERR XRA A TURN OFF CASSETTE
Cl44 D3 g9 ouT i)
Club *“OPDELC] CALL CRLF
c149 7B MOV A, E PRINT ERROR MESSAGE
ClkANCD CE. 0] CALL Q99 Y.0
ClhD CDCC €1 CALL SPCE RETURN VIA SPACE
C150. 7€ ADD MOV A, H OUTPUT ADDRESS
E151 . €D ADCl CALL JHEXOUT
Cl54% 7D MOV L
G185 c3 AD C1 JMP HEXOUT
Cl58. 74 HXND MOV 24 D CHECK FOR READ MODE
C159 FE 52 CPI 'R! (NO EXECUTION)
cl58 €8 RZ
C1I8C ~CD-9F ‘Cl CALL GEAN RETURN IF CR
C15F FE @D CPI gDH
Cli61 - €8 RZ
Cl62 €D 83 €1 CALL CHAR1 GET EXECUTION ADDRESS
C165 67 MOV H, A
CL66 - €D 3@ C1 CALL CHAR
G169 6F MOV By A
Cl6A Cch8f 1 CALL CHAR CHECK CHECKSUM
C16D 1E 58 MV I By Tx!
ClLGR . 02 A3 o] JNZ ERR CHECKSUM ERROR
Cl72  AF XRA A TURN OFF CASSETTE
Cl173 D3 #§ ot i
Cl7 8= ki POP PSW
cl76 - ES PCHL EXECUTE
RERGET 2 CHAR & CONVERT TO BINARY BYTEX%X
Cl18@: CD 9F C1 . CHAR CALL ©€IN
185 Eb 97 Cl CHARY CALL “HEX
C186 @7 RLC
Byl RAL
CE38 17 RAL
ClURY 17 RAL
C18A 5F MOV By A
CIRB - +CD 9F C1 CALLINEIN
£18E ‘€Dbi97 Tl CALL HEX
Cl91 8% ADD E
Cl192 5F MOV E, A
o (e A ADD G
Cl94 4F MOV A
€195 7B MOV A
€196 €9 RET
CI97 Db 34 HE X SUI 3gH
C199 FE fgA CPI gAH
Cl9B D8 RC
G196 D6 #7 SUI g7H
Cl9E €9 RET i
C19F DB #g¢ CIN IN g TERMINAL/CASSETTE INPUT




Cl1A1 E6 b4g ANI L gH

ClA3A M 9F €l JZ CIN
Cl1A6 DB g1 IN 1
C1A8 D3 g1 ouT 1
ClAA E6:7F ANI 7FH
clarc. -9 RET

X CONVERT BYTE TO 2 ASCII HEX CHAR*%
ClAD  F5 HEXOUT PUSH PSW
C1AE @F RRC
Cl1AF  @F RRC
C1Bg @F RRC
CIB1 AF RRC
CAB2 €D BE €1 CALL HEXO
C1B5 F1 POP PSW
C1B6  F5 PUSH PSW
CAB7:1uCPxBEGL] CALL HEXO
CIBA F1 POP PSW
Cl1BB 81 ADD %
C1lBC 4F MOV g A
CLBD - £9 RET
C1BE Eb6 fF HE X0 ANT gFH
clch  Ch 30 ADI 30H
Clc2 FE 3A CPI 3AH
ClCh- DA CE Cl JC TTYO
CRCZxoE85 07 ADI g7H
g9 3 CE £} JMP TTYO
cacess3Eu24 SPCE MV I A, 2@H
C1CE" ' F5 TTYQ PUSH PSW TERMINAL/CASSETTE OUTPUT
CI1CF DB g¢ Ti IN g
CiDt - @7 RLC
C1D2 D23TFaEl JNC T4 g
ciD5 @7 gg@ RLC NOP i L e
C1b7 DA @3 c¢ JC STRT
CloA: Fl POP PSW
C1DB D3 g1 OUT 1
c1DD. - CY RET
C1DE 3E @D CRLF MV I A, @DH
ClEd “CD CE Cl CALL JATY0
CILEZ . 3E fA MV I A, @AH
CIES €D CE C1 CALLI 3T Y0
ClE8 AF KRA bl
ClEW €3 CE ¢l JMP TTYO



THEORY OF OPERATION

REFER TO THE SCHEMATIC DIAGRAM THROUGHOUT THE FOLLOWING
DESCRIPTION.

SHEET 1 OF THE SCHEMATIC IS THE CASSETTE AND TERMINAL
INTERFACE CIRCUIT; SHEET 2 IS THE INTERFACE TO THE ALTAIR
(S-14@) BUS. I

RECORD CIRCUIT:

THE UART (Z-17) IS THE PRIMARY INTERFACE BETWEEN THE
COMPUTER BUS AND THE CASSETTE AND TERMINAL INTERFACE.

THE TRANSMITTER SECTION OF THE UART RECEIVES PARALLEL
DATA FROM THE PROCESSOR BUS VIA BUFFERS Z23 AND Z24 AND
TRANSMITS SERIALLY TO THE DATA TERMINAL (VIA THE RS-232
INTERFACE CIRCUIT Z3 AND RELATED RESISTORS) AND TO THE
CASSETTE MODULATOR Z2. Z15-A INVERTS THE SERTAL" DATA
FROM THE UART. WHEN Z15~3 15 LOW, J-K FLIP-FLOP Z2-A

IS PREVENTED FROM TOGGLING AND THE Q OUTPUT IS FORCED

TO THE HIGH STATE. Z2-B DIVIDES THE 48@@gHZ CLOCK BY TWO
PRODUCING A 24g@ HZ SQUARE WAVE AT Z2-9. WHEN Z15-3 IS
HIGHE=SFIETE SR GRS 2N WESvdRERMIFRE D FO O GGICESWIH TFEH - INHTEBTHRS
THEYNOGGIAING O 17 2=BX¥ONr-FVERY sOTRER SCLOCK PUIESE 5 4T HE
NET RESULT IS THAT THE OUTPUT OF Z2-9 15 'NOW A 1200 HMZ
SQUARE WAVE. WHEN DATA FROM THE UART IS A LOGIC ONE BIT,
A 24g@F HZ SIGNAL IS GENERATED AND WHEN THE DATA IS A

LOGIC ZERO, A 12@@ HZ SIGNAL IS GENERATED.

THE UART TRANSMITTER IS CLOCKED BY A SIGNAL DERIVED FROM
THE PROCESSOR 2MHZ OSCILLATOR. THE RATE MAY BE CONTROLLED
BY THE TERMINAL RATE STRAPPING OR BY THE CASSETTE RATE
SELECTION AT TSA-8 AND TSA-1f. MULTIPLEXER Z1@-C DETERMINES
WHITCH 'SEITEC TEHONEWIT 14" G =0 GReaT M ECSUARE S STE SRS P FITOR L AR e

Z 17— I'\S#S E e T EAsUNRIT SR ANSIMIT TTERNSW TS Sl aSBESAC O CGIGE D ARy T
OUTRPUT "OF MUETRL EXERZE=AYWHITCH “TI'ST 'CONTROIEIE DSBY - “EHE
CASSETMESRATE WS Es=CIONsT i F Z1HEB SESEaR SR, S ST R U ART
TRANSMITTER WILL BE CLOCKED AT THE RATE DETERMINED BY
THEX'!FERMINAL RATE'Y “STRAP", " -Z11=B “FS"SET ‘OR 'RESET "BY" AN
OQUTPUT “IINSTRUCTION FROM THE PROCESSOR.

THE UART TRANSMITTER OUTPUTS A SERIAL BIT STREAM CONSISTING
OF A START BIT, EIGHT DATA BITS, AND ONE OR MORE STOP BITS.
THE MINTMUM NUMBER“OFSTOPYBI TS PRODUCED: 15 CONTROLLED BY
Z11=A " WHEN" 7211 =AY TS RESE T THE UART® TRANSMTFTER “WIT L
PRODUCE AST PEW #AS fFONE S TOR: BI'T = THIS™I'S™ HRE - NORMAI =MODE

FOR OUTPUTTING DATA TO THE TERMINAL. TO MINIMIZE CASSETTE
""OVERSPEED'" PROBLEMS, DATA RECORDED ON CASSETTE SHOULD HAVE
AMINTMUMAOESTWORISITO RSB - liEaiZ ] 4 = A T S SIETE = THE “IIUART:
TRANSMITTER WILL PRODUCE A MINIMUM OF TWO STOP BITS. Z11-A

15 SET: OR RESET - BY AN QUTRPUT INSTRUCTION FROM THE PROCESSOR.




THE TIMING OF THE UART IS SUCH THAT AT 3@dg BAUD, A LOGIC
ONE DATA BIT IS 8 CYCLES OF 24@g HZ AND A LOGIC ZERO BIT
IS 4 CYCLES OF 12f8 HZ. AT THE HIGHER DATA RATES, THE
2Lg@# HZ AND 12fF HZ TONES REMAIN BUTTHE NUMBER OF CYCLES
PER DATA BIT IS PROGRESSIVELY REDUCED UNTIL AT 24@g BAUD
A LOGIC ONE IS ONE; CYCLE OF 2448 HZ AND A LOGIC ZERO IS
ONE HALF CYCLE OF 12f@ HZ. THIS IS THE POPULAR MANCHESTER
OR BIPHASE CODE.

THE SQUARE WAVE IS FILTERED AND ATTENUATED BY R15, R16,
R17, C5 AND IS FED TO THE AUXILIARY OR MICROPHONE INPUTS
OF- THE: CASSETME REGORDER

THE MODULATOR CLOCK (48@@ Hz) IS DERIVED FROM THE 2MHZ
SOURCE. ;:ON +THE sPROCESSOR:-CARD..

PLAYBACK CIRCUIT:

THE SIGNAL FROM THE TAPE PLAYER EARPHONE OUTPUT IS SHAPED
INTO A SQUARE WAVE BY SIGNAL CONDITIONER Z1-C, R7, R8 AND
RELATED COMPONENTS. EXCLUSIVE - OR GATE Z7-A, R26, AND C6
CONVERT THE SQUARE WAVE INTO A STRING OF NARROW PULSES.

Z6 AND Z13 RECOVER THE DATA, Z8 RECOVERS THE TIMING IN-
FORMATION (CLOCK).

Zb IS A "DEAD-ENDED" DIVIDER. IT BEHAVES AS A RETRIGGERABLE
ONE-SHOT. WHEN THE 24@@ HZ SIGNAL IS RECEIVED, THE DIVIDER
IS CONSTANTLY RESET (RETRIGGERED) BEFORE IT IS ALLOWED TO
"DEAD-END: CEFIME OUT) o ~THIS: CAUSES: 2 135 1¢Q OUTFPUTD TO
REMAIN HIGH. WHEN THE 12@@ HzZ SIGNAL IS RECEIVED, THE
DIVIDER IS ALLOWED TO DEAD-END (TIME OUT). SINCE Z13-A
1:5::CLLOCKED sBYe THE -SAME RULSE WHICH RESETS. (TR lGCERS): THE
DEVIEDER ¢AND: SIENCE #HE OQUMRU T FROM¢Z1:2 ~Ci LS (LOW: ‘WHEN: THE
TRIGGER PULSE OCCURS, Z13-A WILL BE CLOCKED LOW AND WILL
STAY LOW FOR THE DURATION OF THE 12@@ HZ SIGNAL. Z13-A
REMOVES THE DISSYMMETRY FROM THE RECOVERED DATA WAVEFORM.

Z8-B BEHAVES AS A SIMPLE DIVIDE-BY-TWO WHEN THE 24g@ HZ
SIGNAL IS RECEIVED BECAUSE THE OUTPUT FROM Z12-C IS HIGH.
WHEN 1298 HZ IS BEING RECEIVED, THE FALLING EDGE OF Z12-12
CREATES A PULSE. VIA: C15 AND R25 WHICH RESETS Z8-A. - THIS
CAUSES Z8-A TO BEHAVE AS A DIVIDE-BY-ONE (NO DIVISION)

SO THE OUTPUT OF Z8-A IS THE SAME FREQUENCY (24g@ HZ)

WHEN EITHER THE 12@#@# HZ OR 24L@g@ HZ SIGNAL IS RECEIVED.
Z8-B ASSURES THE SIGNAL FED TO THE PHASE DETECTOR (Z7-1#)
IS A SYMMETRICAL SQUARE WAVE.




EXCLUSIVE-OR GATE Z7-C ACTS AS A PHASE DETECTOR FOR THE
PHASE LOCKED LOOP (PLL) MADE UP OF VOLTAGE CONTROLLED
OSCILLATOR (VCO) Z1-A, DIVIDERS Z5, Z9-A AND RELATED
COMPONENTS . - THE PLE FOLLOWS THE ‘RECOVERED CLOCK €Z8-5)
AND ACTS AS FREQUENCY MULTIPLIER TO PROMIDE THE 16X CLOCK
REQUIRED BY THE UART RECEIVER. THE VCO NOMINAL FREQUENCY
1S 384 KHZ. Z5 DIVMIPES THE VCO OUTPUT BY SIXTEEN. ZUh-XR
ACTS AS A MULTIPLEXER  TOSELECT THE APPROPRIATE ‘FREOUEMCY
TO DRIVE THE UART RECEIVER CLOCK DEPENDING ON THE DESIRED
DATA RATE:

348 "BAUD SELECTS  THE L8@P Hz POINT ON THE DIVIDER
"

6ﬂﬂ " 1" 96ﬂ¢ " " " " "
12¢¢ 1" 1" 1" 192ﬂ¢ " 1" " 11" 1"
2409 W 1 i 384g@ " OUTPUT FROM THE VCO

THE UART. RECEIVER ACCPTS DATA FROM EITHER THE RS-232 DATA
TERMINAL OR THE CASSETTE DATA RECOVERY CIRCUIT DESCRIBED
EARLIER. Z1@-A IS A 2 INPUT MULTIPLEXER USED TO ‘SELECT
DATA “TERMINAL . ENPUT ‘OR CABSETTE INPUT.  THE DESIRED INPUT
15 SELECTED BY FLIR-FLOP LATCH Z11<B WHICH 1S SET OR RESET
BY AN OUTPUT INSTRUCTION FROM THE PROCESSOR.

THE UART RECEIVER MAY BE CLOCKED BY THE SIGNAL DERIVED
FROM THE VCO OR FROM A SIGNAL DERIVED FROM THE PROCESSOR
2MHZ OSCILLATOR.  THE SELECTION IS MIA Z1g=B;

ALTAIR (S~-1@g) BUS INTERFACE CIRCUIT:

THE I1/0 ADDRESS TO WHICH THE CI-812 WILL RESPOND IS CON-
TROLLEEDEBY JUMPERS “BETWEEN: Z 14, "Z21 AND THE -IENPUTS OF

z2f. IF THE OUTPUT OF THE INVERTER IS JUMPERED TO z24,

THE Ci-812 WILL REACT ONLY IF THAT ADDRESS BIT 1S A “ZERO),
LF THE - TNPUT - OF THE INVERTER IS JUMPERED T0 Z26, THE

CI-812 WILL REACT ONLY IF THAT ADDRESS BIT IS5 A “ONEM™.

DURING PROPERLY ADDRESSED OUTPUT INSTRUCTIONS FROM THE
PROCESSOR, DATA WILL BE STROBED INTO EITHER THE UART
TRANSMITTER BUFFER (TDS) OR INTO: THE CONTROL LATCHES
(Z-11) DEPENDING ON THE LEVEL OF ADDRESS LINE Af@.. 1IF Ag
1S A “ZEROY THE DATA WILL:BE STROBED INTO THE.CONTROL
LATCHES . CVIA Z16-6D.  IF Ap IS A "ONEY, THE DATA WILL BE
STROBED INTO THE UART TRANSMITTER BUFFER (VIA Z16-8).

DURING PROPERLY ADDRESSED INPUT INSTRUCTIONS FROM THE
PROCESSOR, EITHER THE UART STATWS OR THE -RECEIVED DATA
WILL BE ENABLED ONTO THE PROCESSOR INPUT DATA BUS. IF

Ag IS A '"ZERO", THE UART STATUS WILL BE CONNECTED TO THE
PROCESSOR INPUT DAFABUS CVIA Z16-3). IT Af 18 A VONEY;
THE "RECEIVED DATA WELL BE CONNMECTED TO: THE PROCESSOR INPUT
DATA BUS (VIA Z16-11). WHENEVER THE RECEIVED DATA IS READ
BY THE PROCESSOR, THE DATA AVAILABLE STATUS WILL BE RESET
BiYea Zile 5= 1



Z23, 2%, 25 ARE 3-STATE BUFFERS WHICH INTERFACE:TOQ THE
PROCESSOR INPUT AND OUTPUT DATA BUS.



APPENDIX A

LOADING DIP (DUAL IN-LINE PACKAGE) DEVICES

MOST DIP DEVICES HAVE THEIR LEADS SPREAD SO. THAT THEY CAN
NOTBE ‘DROPPER STRALGHT "INTO- THE "BOARD.  HOLDI THE SI.DE O
THE CHIP FIRMLY AGAINST THE FLAT SURFACE WITH BOTH HANDS,
ROTATE. LT A SHORT D [STANCE TOWARD 118 RIENS UNTEL LI LS

1] el B e A s O 7 et O e i W Sy ] o L W P s 0 I /2
ACRITGHIGANGINE FFORTHE SROWEORE RTINS L. PICACE STHE SO THER AROW

OF PINS ON THE FLAT SURFACE AND REPEAT THE PROCESS AS ABOVE.

-
FLAT SURFACE drawing by

VectorGraphics

(1) ORTENT THE DEVECE PROFERL Y., —PIN 1 7S TNILCATED BY &
SMALLE "EMBOS SEDY DOTEONITHE: MOPYSUREACEOFECTHE MDENVT.CE
AT ONE CORNER. PINS ARE NUMBERED COUNTERCLOCKWISE
ERGMEP TN

€2)
INSERT - iiHEC RTINS ONITONESS EDECORSMIHE DEVICE CTNTOL TEE iR
HOIEES “OIN: THESRRIINTEREC TR G S EARD S S b GNOT S RIRESS AN
PTNS AN TEHE WAY T TN, i BUT STTOR WHEN THEY "AREIUST S S TART -
FNG_TOGEMERGEFEROMEERELORBOS IUTESSTDE SOE-STHESICAR DI

C3DL EXERT. A SIDEWAYS PRESSIRE. TN THE PINS, AT, THE. OLHER
SITDE OF THE DEVICE BY PRESSING K AGAINST. THEM. WHERE THEY
ARE - STTLE“WIDESBETOW SFHE=BENDLT “BRIING THISHROW O PINS
INTO. ALIGNMENT WITH IT%ES HOLES IN THE. PRINTED. CIRCUIT
CARD AND INSERT THEM AN EQUAL DISTANCE, UNTIL THEY
BEGIN TO EMERGE .

(L) PRESSH THE DEVICE STRAIGHT DOWN UNTIL. TT, SEATS. ON. THE
POINTS WHERE THE PINS WIDEN.

C5)" TURN" THEY CARD” OVER™ AND" SELECT TWO PINS AT OPPOSITE
CORNERS OF THE DEVICE. USING A FINGERNAIL OR A PAIR
Of LONG=NOSE PILITERS, RPUSH"THESE " P INS ‘OUTWARDS - UNTFL
THEY ARE BENT AT A 45 DEGREE ANGLE TO THE SURFACE OF
TRESCARDE S THITSe Wil SSECURE - THE DEVAICE UNTLL IT I'S
SOLDERED:



APPENDIX B:
REMOTE CONTROL:

MOST CASSETTE RECORDERS HAVE A REMOTE CONTROL INPUT WHICH
SIMPLY FURNS THE -POWER "T0. THE CASSEITTE UNIT ON. OR OFF.
THIS INPUT CAN BE EASILY SWITCHED WITH A RELAY DRIVEN BY
THE COMPUTER PROGRAM. THE CI-812 INCLUDES PROVISION FOR
TWO DIP REED RELAYS (EXTRA COST OPTION) WHICH MAY BE
CONTROLLED BY COMMANDS FROM THE PROCESSOR. SINCE THE
CI-812 RECORD AND PLAYBACK CIRCUITS ARE COMPLETELY IND-
EPENDENT OF ONE ANQTHER, IT ;IS sROSSIBLE TO OPERATE TWO
TAPE UNITS SIMULTANEOUSLY (ONE RECORDING, THE OTHER
READING) UNDER PROGRAM CONTROL. THIS PERMITS CROSS FILE
OPERATIONS SUCH AS EDIT AND ASSEMBLY.

IN-MOST PORTABLE CASSETTE RECORDERS, /THE! REMOTE CONTROL
JACK SWITCHES THE POWER T@ THE ENTIRE’' CASSETTE RECORDER.
THE RECORDER WIRING SHOULD BE ALTERED SO THAT ONLY THE
POWER TO THE MOTOR IS SWITCHEDG . “MIERELECTRONICS OF THE
RECORDER SHOULD REMAIN POWERED EVEN WHEN THE MOTOR IS
TURNED OFF TO PREVENT THE POWER DOWN TRANSIENT FROM
MAGNETIZING THE TAPE HEAD. A MAGNETIZED HEAD TENDS TO
ERASE THE HIGH:FREQUENCY CONTENT OF A PREVIOUSLY RECORDED
TARPE 'BEACH TTME "THE TAPE 15 PLAYED,

MOST CASSETTE TAPE RECORDERS REQUIRE FROM ONE TO THREE
SECONDS TO STABLIZE AFTER THE REMOTE CONTROL IS TURNED

ON. CARE SHOULD BE TAKEN TO PREVENT THE 'TRASH' GENERATED
DURING THIS STABILIZING PERIOD FROM CONFUSING THE COMPUTER
OR ITS PROGRAM. THE FOLLOWING PROGRAMS SUGGEST HOW TO
HANDLE THESE 'TRASH' INTERVALS.

TR BE QUI TE ERANK, REMOTE CONTROL . IS OF. VERY LIMITED
VALUE WHEN USED WITH THE ORDINARY CASSETTE RECORDER.
YOU  HAVE TO:-PUSH ONE OR MORE BUTTONS MANUALLY BEFORE
YOU CAN "BEGIN TO USE THE REMOTE INPUT. FURTHERMORE THE
START UP “TIME OF MOST. .CASSETIE RECORDERS IS. SO, LONG YOU
WILL PROBABLY SPEND MORE TIME GENERATING AND BYPASSING
INTERRECORD GAPS THAN WRITING AND READING DATA.

CAREFULLY CONSIDER YOUR INTENDED USE OF THE REMOTE CONTROL
FUNCTION. IT MAY NOT BE AS WORTHWILE AS IT FIRST APPEARS.

WHEN CONTROLLING THE CASSETTE RECORDER REMOTELY, IT IS
NECESSARY TO ALLOW SUFFICIENT, TIME. FOR. THE.RECORDER SPEED
AND AMPLIFIERS TO STABILIZE BEFORE RECORDING OR READING
DATA. THE FOLLOWING ROUTINES ILLUSTRATE SUGGESTED PRO-
CERURES



IN THESE ROUTINES OUTPUT PORT @ BIT @ CONTROLS RELAY Kl
WHICH SHOULD BE USED TO CONTROL THE REMOTE INPUT OF THE
CASSETTE PLAYER. PORT f BIT 1 CONTROLS RELAY K2 WHICH

IN TURN SHOULD BE USED TO CONTROL THE CASSETTE RECORDER.

IF ONLY ONE CASSETTE UNIT IS USED FOR BOTH RECORD AND
PLAYBACK FUNCTIONS, THE ROUTINES SHOULD BE APPROPRIATELY
MODIFIED. REFER TO THE SECTION ON SOFTWARE CONSIDERATIONS.

:THIS PROGRAM STARTS THE RECORDER THEN WAITS
:5 SECONDS TO ALLOW THE RECORDER TO STABILIZE

MV I A,H'02' TURN ON THE RECORDER (PORT @ BIT 1)
ouT g
XRA A SET UP 5 SEC DELAY LOOP
MOV B,A
MVI Cc,H'A" ADJUST C REG TO VARY TIME
WAIT DCR A THIS IS THE DELAY LOOP
INZ WAIT
DCR B
JINZ WAIT
DCR £
JNZ . WAIT
GALL V& RECORD RECORD THE FILE
:NOW TURN OFF THE RECORDER
XRA A
ouT [/
RET

:THIS PROGRAM STARTS THE TAPE PLAYER THEN REQUIRES
:THAT' 'THE FILE BE PRECEDED BY .1.5 "TRASH FREE" SECONDS

MVI
OouT
RST XRA
MOV
MOV
IN
DLY IN
ANT
JNZ
DCR
JINZ
DCR
JINZ DLY

st
o
=

TURN ON THE PLAYER (PORT g, BIT @)

SETHUP 1 i54SEC TEMEQUT

EE

RESET DATA READY
TEST FOR T TRASH"

0
H S
o

RESTART TIMEOUT IF TRASH

QI QE PR

w O
&
s

CALL T CREAD READ THE FILE
:NOW TURN OFF THE PLAYER

XRA A

ouT )

RET



APPENDIX C:
YEERTIFYING?! THEYTAPE'

RORUBESH RESULTS«AATAPEVEASSETTE SHOULD*BE~TESTED®BEFORE
USE TO DETERMINE IF IT CONTAINS FLAWS WHICH WILL CREATE
ERRORS. COMPUTER GRADE TAPE IS SUBJECTED TO A SERIES OF
TESTSUWHICH “*CERTIFY' ITSYFREEDOM™FROM SUCH"ERROR'PROPUCING
FLAWS . SINCE 'GCERTIFIED" CASSETTES SELL FOR TWQO TO ‘FOUR
TIMES THE PRICE®OFSHIGHEQUALILTRY ZAUDEOHCASS ETFTESS Y QU FWIIL L.
PROBABLY PREFERSTOETESTATHE QUAL I'TY AUDIOQ. CASSETTES <YOUR-
SEL R S TRE STESTTOMBE “DESCRIBERCLSENOTZAS THOROUGH AS liHE
COMPUTER GRADE CERTIFICATION PROCEDURE BUT IT IS MORE

THAN ADEQUATE FOR THE HOBBYIST.

THE PROCEDURE IS SIMPLY TO RECORD A CONTINUOUS SIGNAL ON
TAPE THEN PLAY BACK AT REDUCED LEVEL AND LET THE CASSETTE
INTERFACE' WATCH FOR LLOSS OF SIGNAL. 1IF THE TAPE PASSES
THE TEST AT REDUCED: PLAYBACK LEVEL IT EESt ALMOSAE: CERTATN
TO BE ADEQUATE UNDER NORMAL LEVEL CONDITIONS.

PROCEDURE :

1. RECORD A CONTINUOUS 24@@ HZ TONE AT NORMAL OPERATING
LEVELE ON: THE CASSETRTELF THISHCAN BESDONE! BY dCANNECTING
THE TAPE RECORDER TO THE (CI~-8K20CASSET TESINRERFACE: STNCE
THE INTERFACE GENERATES A 24@@ HZ SIGNAL WHEN IDLE.

2. LOAD THE FOLLOWING PROGRAM INTO YOUR COMPUTER.

ADDRESS DATA INSTRUCTION REMARKS
gopg 3E g1 MVI A, g1 SELECT CASSETTE INPUT
gapg2 D3 #g¢ ouT ¢

gggL DB #1 IN 1 CLEAR UART RECEIVER
ggge DB @@ LP IN 1] TEST STATUS GDAV)
gpps E6 4@ ANI  L4gH

ggga CA g6 gg vz LP DO AGAIN IF OK

g@dgD AF XRA A TURN OFF CASSETTE
gogE D3 g¢ ouT g

goLg HLT HALT THE PROCESSOR

3. CONNECT THERCASSETTEARLEAYER TO THEGEARPLUYGHINPUT
QECRRESCI=8H 2

k.  REDUCE THE PLAYBACK SIGNAL LEVEL TOgHALF #0Of; THE
NORMAL LEVEL.

5. START THE TAREANDSEET sETERUN: FORSTWO: TO: fBHREE SECONDS.
6. NOW START THE COMPUTER EXECUTING THE ABOVE PROGRAM.

AS LONG AS THERE ARE NO FLAWS IN THE TAPE THE PROGRAM WILL
CONTINUE TO EXECUTE.



CERTIFICATION PROCEDURE CONT'D.

Lot WHEN A ELAW TS SENCOUNTERED - THE CASSETTE PLAYER WILL
TURN OFF (ASSUMING THE REMOTE CONTROL OPTION IS INSTALLED)
AND THE PROCESSOR WILL ENTER A HALT STATE.

EXPECT THE PROCESSOR TO HALT AT THE BEGINNING AND END
OF TAPE.

MANY TIMES ERRORS ARE CAUSED BY LINT FIBERS AND DUST
WHICH CAN BE REMOVED WITH TWEEZERS OR AN AIR BLAST,.

IF THE ERROR IS CAUSED BY A PERMANENT FLAW IN THE TAPE
THE LOCATION CAN BE NOTED AND AVOIDED. THE GOOD PORTIONS
OF A TAPE WITH FLAWS CAN ALSO BE RESPOOLED INTO ANOTHER
CASSETTE CASE. EMPTY CASSETTE CASES ARE AVAILABLE FROM
RADIO SHACK AND OTHER SOURCES.

WE HAVE HAD EXCELLENT RESULTS WITH MEMOREX MRX2 AND
SCOTCH HE CASSETTE TAPE. C38 AND C45 ARE PREFPERRED
LENGTHS .  THERE MAY BE OTHER EQUALLY SUITABLE BRANDS .
CRITICALLY EXAMINE |THE PRESSURE PAD OF ‘A PROSPECTIVE
CASSETTE. AN OVERSIZED PAD :SUCH AS 1S USED ON THE
MEMOREX MRX2 IS PREFERRED FOR UNIFORM TAPE-TO-HEAD

CONTACT .. ' THERAP: SHOULDALSO BE FREE OF LUMPS AND HLOQSE
ELNTPARTICIES:,






PLEASE NOTE

This manual has been carefully checked for accuracy, but

no warranty is made as to the correctness of this document
or the suitability of this product for any particular
purpose. No liability is assumed for any damages, con-
sequential or otherwise, that result from the use or misuse
of this product.

WARRANTY

KIT: Defective parts will be replaced free of charge if
returned to the factory within ten days of receipt of de-
livery or upon written statement by purchaser that the unit
was unassembled or untested for some longer period due to
circumstances beyond his control. Completed units returned
under similar circumstances will be repaired at a labor cost
of $20.00/hour, with defective parts replaced free.

THIS WARRANTY IS VOID IF THE KIT IS SOLDERED WITH CORROSIVE
FLUX OR IF INTEGRATED CIRCUIT SOCKETS NOT SUPPLIED BY PERCOM
ARE USED IN THE ASSEMBLY OF THIS KIT. ;

ASSEMBLED: Assembled units are warranted to be free from
defects for ninety days from the time of shipment. If they
are found to be defective in this period they may be returned
to the factory for repair or replacement free of charge
"including return shipping.

PerCom Data Co. ; :
4021 Windsor e
Garland, Texas 75042







CI-812 JUNET 1977

- IN-812-g1

LOCATED STATUS BITS FOR COMPATIBILITY WITH MITS

——

SUBJECT: MODIFYING THE PERCOM CI-812 FOR INVERTED AND RE-

SOFTWARE.

THE PERCOM CI-812 CASSETTE/TERMINAL INTERFACE FOR INVERTED AND

RELOCATED STATUS BITS.

THE PERCOM C1-812 1% CONFIGURED WITH THE UART TRANSMITTER
BUFFER READY(TBMT) STATUS ON THE DATA BUS BIT 7. THE UART
RECEIVER DATA AVAILABLE (DAV) IS ON THE DATA BUS “BIE .6 00 TN
BOTH CASES THE ACTIVE STATENIS HIGH. ('THis CONFIGURATION WAS
CHOSEN TO MAKE THE PERCOM C1-812 COMPATIBLE, INSOFAR AS POS-~
SIBLE, WITH THE SOFTWARE AVAILABLE FROM PROCESSOR TECHNOLOGY
AND IMS ASSOCIATES.

THE FOLLOWING INSTRUCTIONS TELL HOW TO MODIFY THE PERCOM
CI-812 FOR INVERTED STATUS AND TO RELOCATE THE DAV STATUS
BIT TO DATA BUS BIT f#. IF YOU WISH, PERCOM CAN PERFORM THIS
MODIFICATION FOR YOU.

MATERIAL REQUIRED:

16 PIN 1C SOCKET

INTEGRATED CIRCUIT 74368 OR 8498
12" OF #26-#3¢ INSULATED BUS WIRE
MODEL AIRPLANE CEMENT OR EQUIV

PROCEDURE :

1. MOUNT THE 16 PIN IC SOCKET IN THE BREADBOARD AREA O
THE CI-812 ADJACENT TO THE UART CZ1y).

2. CUT THE CIRCUIT TRACE GOTING TO Z17 PIN 22.0N THE SOLDER
SIDE OF WHE CIRCUIT CARD. MAKE THE CUT SMALL SO THE
CIRCUIT MAY BE EASILY RESTORED IF DESIRED AT A LATTER
FIEME '

3. USE INSULATED BUS WIRE TO MAKE THE FOLLOWING CONNECTIONS
ON THE BACKSIDE OF THE CIRCUIT CARD. STRIP 1/8" FROM
THE END OF EACH WIRE AND FORM A CIRCULAR HOOK; MAKE THE
CONNECTION AND SOLDER IN PLACE BEING CAREFUL NOT TO SHORT
TO ADJACENT CURCUITRY.

PAGE 1 QF 2




IN-812-01

PAGES 2502

PROCEDURE CONTINUED:

C
C
C
C
G
C
C

L.

D CONMECT “ICX  CTHE NEW. IC) PIN 16 TO

i

NS2 NS AT e\

1"
17"
1"
i
' 1"

1"

RECHECK ALL CONNECTIONS.
TO ADJACENT CIRCUITRY.

1

1]

M g A
g

moqp m
noqz on
noqg o

1 15 1"

MAKE SURE

Z17 PIN 1. (4+5YDC)

1

"

1"

14

"

1"

"

3 (GROUND)
5
22
7]
6
16

THERE ARE NO SHORTS

FASTEN- THE: WIRES 'TO ' THE CIRCUIT CARD WITH
CEMENT OR SIMILAR NON-CONDUCTIVE ADHESIVE.

PLUG THE NEW IC INTO THE SOCKET:

UART RECEIVER (Z17)

DJ

D6

D7

DAV

TBMT

MODEL AIRPLANE

N V

CONNECTION

12
5
»13 15
i
KB :
5 .
19 I Tl gst A0
XL A
29 ,/' 1Z K
\\BREAK THIS

e IiCX

i

74368 (8#98)
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IS HERE — AT LAST

Osborne & Associates is publishing its business systems in book form. These
systems represent five years of development and testing by O&A programmers,
and the books include another year’s worth of extensive and detailed documenta-
tion.

What systems are we selling?

. 1. PAYROLL WITH COST ACCOUNTING — available now, on display at
your local computer store.
2. ACCOUNTS PAYABLE AND ACCOUNTS RECEIVABLE —should be
published by July 30.
3. GENERAL LEDGER — will follow A/P AND A/R, probably published in
September.

Each book sells for $15, and includes source listings in Wang BASIC, program
and system documentation, and user’s manual. Each is a complete package by it-
self, or all three may be implemented together to form a complete system with
interdependent files.

And if Wang BASIC won’t work, or you’re not into programming, or you’d rather
not key in thousands of words of source code*, take a look at the list of consul-
tants who have adopted O& A programs, converted them to run on many popular
systems, and are waiting to hear from you.

*Wang listings available from Osborne & Associates on cassette or hard disk. Contact O&A for infor-
mation.

GOOD NEWS FOR CONSULTANTS, COMPUTER STORES AND SYSTEMS
HOUSES

Osborne & Associates is converting its business systems from Wang BASIC — as it was originally
published — to CP/M C-BASIC, which runs on most floppy disk-based microcomputer systems. The
disks for each book sell for $250. Once you buy the floppy disk you can copy it, resell it, change it or
use it. We place no restriction on the magnetic surface; we copyright only the printed word in our
books.

We will only sell the CP/M magnetic surface to consultants, computer stores and systems houses.
Osborne & Associates prefers to write and sell books, not customize the programs or answer the end
user’s questions. PAYROLL should be available on CP/M in July — call us for exact availability and
more policy information.

If you are an end user, write or call us. We will put you in touch with your closest dealer.

BASIC Business Program Conversions

Alpha-Micro system:
Scott Brim, President
COMPUTER SYSTEMS FOR BUSINESS, INC.
3300 Sirius Avenue
Las Vegas, NV 89102

Digital Group system:
John Musgrove
MUSGROVE ENGINEERING
9547 Kindletree Drive
Houston, TX 77040

Mits 4.1 BASIC:
William K. Haines
ANACOM GENERAL CORPORATION
1160 East Ash Avenue
Fullerton, CA 92631

Microsoft disk BASIC:

Dan Kindred

GNAT COMPUTERS
7895 Convoy Street
San Diego, CA 92111

Wang BASIC on floppy disk:
Richard M. Armour
ATLANTIC COMPUTING AND CONSULTING,
INC.
1104 Sparrow Road
Chesapeake, VA 23325

Vector Graphic, Polymorphic,

Southwest, Cromemco and

Noval systems:
E. Allen Whedon, President
COMPUTALL CORPORATION
2740-K South Harbor Blvd.
Santa Ana, CA 92704

C-BASIC with CP/M disk, and
Wang BASIC on cassette or
hard disk:
Mary Borchers
OSBORNE & ASSOCIATES, INC.
P.O. Box 2036
Berkeley, CA 94702

|

BUSINESS SOFTWARE FOR MICROCOMPUTERS

'..I...'...‘......‘.........0.II..Q‘Q..'Q.ll"...'.....0".......0l0......I'...'.....l..‘.l....‘.‘.‘.O..l..‘....l....
Oq OSBORNE & ASSOCIATES, INC. P.O. Box 2036 DEPT. D4 Berkeley, California 94702 (415) 548-2805 - TWX 910-366-7277
9:00 am. - 5:00 p.m. Pacific Time
These prices effective July 1, 1978. PRICE | QTY AMT
6001 Volume 0 — The Beginner’s Book $ 7.95 AN
2001 Volume | — Basic Concepts $ 8.50 ADDRESS
3001A Volume Il — Some Real Products $15.00 S
4001 8080 Programming for Logic Design $ 8.50 STATE il ErONE
5001 6800 Programming for Logic Design $ 8.50 SHIPPING CHARGES:  Shipping for large orders to be arranged.
7001 Z80 Programming for Logic Design $ 8.50 O All foreign orders, $3.00 per book, for air shipment
A [0 4th class $0.35 per book (allow 3-4 weeks within USA, not applicable
31003 8080A/8085 Assembly Language Programming $ 8.50 R
32003 6800 Assembly Language Programming $ 8.50 O $0.75 per book, UPS (allow 10 days) in the U.S.
O $1.50 per book, special rush shipment by air in the U.S.
21002 Some Common BASIC Programs $ 8.50 ¥ 7
Please send information on:
22002 Payroll With Cost Accounting $15.00 o Becoming an O&A dealer
O School discounts
. TOTAL
+ 6Y2%, SF Bay Area residents only S O List of foreign distributors
+ 6%, California residents outside SF Bay Area : .
Pazlmen‘t l:r: c:\e::keor ARl Y (Calif. residents only) *These books are scheduled to be published during 1978
e orde:ls of Shipping Charges Please notify me when they are available:
10 books or less. TOTAL AMOUNT ENCLOSED m] ‘23002 Accounts Payable and Accounts Receivable
[0 24002 General Ledger F9
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Rod Hallen

Road Runner Ranch
Box 73

Tombstone AZ 85638

Kansas City Standard—
At 1200 Baud

Although he finds some deficiencies in the CI-812 software and manual, the author is
generally satistfied with Percom’s I/O cassette board.

The Percom CI-812 cassette and RS-232 interface board. Strap-
ping for the RS-232 data rate is in the center; straps to select the
port address are in the lower center (A1 to A7); and the connectors
for the recorder and the RS-232 device are at the top. The vacant
area on the right can be used for modifications or additional

features.

hen | purchased the Per-
com CI-812 cassette and
RS-232 interface board, it was
my intention to write a short
review of my initial experiences
with it. However, in order to fit
the board to my requirements, |
first had to write some soft-
ware. Some of the difficulties |
faced and some of the solu-
tions that | came up with
should be of interest to anyone
contemplating a cassette read-
write interface.
| wanted to be able to read
and write Kansas City Standard
tapes at 300 and 1200 baud or
perhaps faster. The Percom
Cl-812 ad struck my eye and |
ordered the assembled board
with remote control and test
cassette (Table 1). My order ar-
rived promptly; along with the
board came a 40-page manual
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and a signal-level kit.

Hardware

The CI-812 is well designed
and manufactured. | have had
absolutely no problems with it
and no component failures so
far. It is made for the 8080 S-100
bus computer.

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

In addition to the cassette
I/0 that reads and writes tapes
at 300, 600, 1200 or 2400 baud,
an RS-232 compatible interface
for a video terminal is provided
(see “Who’s Afraid of RS-2327?”
by Greg Pickles, Kilobaud, May
1977, p. 50). A simple adapter
allows this to drive a 20' mil
Teletype loop, also. The data
rate of this interface can be
strapped to 110, 300, 600, 1200,
2400, 4800, or 9600 baud. Al-
though | haven’t put the RS-232
interface to use yet, it is des-
tined to bring my Selectric 1/O
to life.

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

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

2. The signal-level kit is a joy!
Start the tape, increase the
volume control until the LED
flickers, and you’ve set the
playback level correctly.

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

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

Factory wired, the CI-812
utilizes ports 0 and 1, but can
be restrapped to use any two
adjacent ports within the

8080’s 256 possibilities.

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

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

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

The Manual and Test Cassette

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



checksum loader, and a com-
plete micro operating system.
If you have an operating system
in PROM, you’d do just as well
to pass up the test cassette.
The operating system has
following features: examine
memory, change memory, load
from tape, verify tape, dump
tape, and execute program.
Here is how it works: Enter the
bootstrap loader via the front-
panel switches; this loads the
checksum loader from the tape,
and this, in turn, loads the oper-
ating system. The routines (Pro-
grams A, B and C) included with
this article can be entered from
your keyboard if your computer
already has an operating
system.

Difficulties

| expected to read the man-
ual once or twice, plug in the
board, enter a little software
and start reading and writing
tapes. It didn’t quite work out
that way! As I've mentioned,
the software in the manual and
on the test cassette does not
take into account the computer
that already has an operating
s+~tem. In addition, it is de-
L 2d to be located at C000 to
C1FF, which is where my mon-
itor PROM is sitting. So | decid-
ed to write my own.

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

If the RS-232 device is a video
terminal, it would normally be
set too fast to clock the cas-
sette 1/0; having a switch-

Cl-812 kit

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

Address OP Code
capp 21 pp pp
c9p3 DB @1
Cc9p5 3E @3
c9p7 D3 pp
c9#9 DB @#p
co9gB E6 8¢
c9@D CA 99 C9
Cc91p 3E CB
C912 D3 @1
C914 DB p§
€916 E6 8§
C918 CA 14 C9
C91B 7C
c91c D3 p1
C91E DB @
c92¢ E6 89
C922 CA 1E C9
C925 7D
€926 D3 g1
Cc928 DB @¢
C92A E6 80
c92C CA 28 C9
C92F 7E
Cc93p D3 p1
€932 FE DD
C934 CA g3 Cp
C937 23
C938 C3 28 C9
data that you intend to tape.

Assembly
Language
LXI @@ pp
IN 1

MVI A 3
ouT @

IN @

ANI 89
JE C969
MVI A CB
ouT 1

IN ¢

ANl 8¢
JE C914
MOV A H
ouT 1

IN @

ANI 8¢
J2NC91E
MOV A L
ouT 1

IN @

ANI 8¢
JE C928
MOV A M
ouT 1
CPI DD
JE CPP3
INX H
JMP €928

Remarks

Start dump address
Clear UART

57

Is
| f

Select cassette mode
& set data rate
UART ready ?

not loop
Output "CB"
(Block start)
UART ready?

not loop

Output high order
address

UART ready?

not loop

Output low order
address

UART ready?

not loop

Output data byte
pointed by H & L

it "DD"? (Block end)
so exit

Increment address
Get another byte

Program A. A memory-to-cassette tape dump routine. Addresses C901 and C902 will determine the
location where the dump starts. If you want to start dumping at address 1A09 (hex), then enter line
C900 as 2109 1A (low-order address first). First the characters CB are placed on the tape; the start
dump address is output; and then the data contained in memory is dumped until the characters DD
(end block indicator) are output, at which time the routine stops and an exit to the resident
operating system is made. DD should be placed in memory at the end of any program or block of

selectable cassette data rate is
more convenient, anyway. This
point is well explained in the
manual, but the software still
uses the RS-232 rate for the
cassette 1/0. Once you figure
out the problem, this is easily
fixed.

Lines C905 and C907 in Pro-
gram A select the cassette
mode and the data rate that is
set by the cassette data-rate
switch. If | output 02 instead of
03, then the cassette data rate
is the same as that strapped for
the RS-232 interface.

Software

Fortunately, enough infor-
mation is given inthe manual to
enable you to write your own
dump and load tape routines,

$99.95
129.95
14.95
14.95
4.95

Percom Data Company

PO Box 40598
Garland TX 75042

Table. 1.

START

SELECT CASSETTE
MODE & SET
DATA RATE

UART NO

OUTPUT START
ADDRESS

INCREMENT
ADDRE S8

f

OUTPUT DD

EXIT TO
OPERATING SYSTEM

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

IDLE TONE | CcB |0000|XXXXXXXXXXXXXXXXXXXXXXXXl DD ]IDLE TONE

START PROGRAM
BLOCK START
INDICATOR ADDRESS

PROGRAM DATA END
BLO

K
INDICATOR

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

monitor speaker.

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

These routines can be relo-

START

SELECT CASSETTE
MODE 8 SET
DATA RATE

UART
READY >-NO
5
Yes

INPUT
DATA BYTE

NO

INPUT NEXT
DATA BYTE

MOVE TO H
REGISTER

MOVE TO L
REGISTER

INCREMENT

MOVE TO LOCATION
ADDRESS

POINTED BY H & L

EXIT TO
OPERATING SYSTEM

Fig. 3. Flowchart of the tape
load routine listed in Program
B.
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cated, starting on any page
boundary of memory, by replac-
ing C9 each time it appears
with the desired page number.
For instance, to load these rou-
tines starting at 4000, replace
C9 with 40.

Line C900 tells the routine
where to find the first byte of
the program that you wish to re-
cord on tape. Lines €905 and
C907 select the cassette mode
and set the data rate deter-
mined by the cassette data-rate
switch. When the UART is
ready, lines C910 and C912 re-
cord the hex characters CB on
the tape. | call this my “start
block indicator.”

Next, C914 to C926 record
the beginning address (in this
case 0000) on the tape. C928 to

C938 output the desired pro-
gram data.

Each of my programs in
memory ends with the hex char-

acters DD. | call this my “end

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

Fig. 3 is the flowchart and
Program B is the listing for my
tape-load routine. C940 and
C942 select the cassette mode
and set the cassette data rate.
(In this case, the rate is clocked
by the data on the tape.) C94D,
C94F and C951 keep looping
until a CB is located; C95B and
C95D load the high-order ad-
dress byte into the H register,
and C965 and C967 load the
low-order address into the L
register.

C96F to C978 enter the taped

file into the memory pointed to
by the H and L registers until
DD is encountered. When this
happens C974 exits to my oper-
ating system. You can write the
exit in Program A and this pr~-
gram to any location that s.
your purpose. 7
Fig. 4 is the flowchart of Pro-
gram C, a tape-load routine in-
tended to load tapes that do
not contain CB or a load ad-
dress. It normally starts with
the first nonzero character but
can be modified as indicated in
the program caption. After be-
ing loaded with this program, a
file can be dumped with Pro-
gram A and then loaded with
Program B from then on.

Implementation

In order to dump a program,
the desired data rate is switch
selected, the starting address
of the program to be dumped is
entered at C901 and C902, and
the recorder started. After it
has run for a few seconds, the
command Execute (or run) C900
will record the program on tape.
When the exit to the operating
system is made (mine puts the
cursor back on the videoscr~ "1

Address OP Code
coup 3E 91
C942 D3 @p
CoLy DB f1
C9L6 DB @9

(o1 "%} E6 4@
CI94A CA 46 C9
cauD DB p1
CILF FE CB
C951 G2 ihbii09
C954 DB @@
€956 E6 4@
€958 CA 54 C9
C958 DB @1
C95D 67

C95E DB 09
C960 E6 u4g
C962 CA |SE" C9
C965 DB 1
C967 6F

C968 DB @@
C96A E6 4@
Cc96C CA 68 C9
C96F DB p1
Cc971 17

€972 FE DD
Co74 CA 93 CP
c977 23

Cc978 C3168 GO

ing system.

Assembly
Language

MVI A p1
ouT ¢

IN 1

IN @

AN| L@
JZ C946
IN 1

CPI CB
JNZ C9L6
IN ¢

ANI 4@
JE C954
IN 1

MOV H A
IN @

ANI 4p
J& CI5E
IN 1

MOV L A
IN 9
ANl 49
JZ C968
IN 1

MOV M A
CPI DD
JZ CP P3
INX H
JMP C968

Program B. A tape-to-memory loading routine. This routine will read the tape until it finds the char-
acters CB (start block indicator); it will place the next two bytes into the H and L registers; t/
load data starting at the address pointed to by H and L. It will continue to load until it reads ..
characters DD (end block indicator), at which time it stops reading and exits to the resident operat-

Remarks

Select cassette mode

& set data rate
Clear UART

UART ready?

If not loop
INput byte
I's "l CBR(start block)
If not loop
UART ready?

If not loop
Input high order address
Move to H register

UART ready?

If not loop
Input low order address
Move to L register

UART ready?

If not loop

Input data byte

Move to memory

Is it DD? (end block)
If so exit

Increment address

Get another byte




Address OP Code Assembly Remarks
Language SoRs SuyeeTe
DATA RATE
c98p 21 pp PP LX!I H gpgp Start load address
€983 3E p1 MVI A p1 Select cassette mode
c985 D3 @9 ouT ¢ & set data rate
c987 DB 1 IN 1 Clear UART
Cc989 DB ¢@p IN @ UART ready?
C98B E6 4§ ANI 4p
c98D CA 89 C9 JZ C989 If not loop
Cc99p DB #1 IN 1 Input byte
€992 FE p9 CPI @p Is it gp?
Cc994 CA 89 C9 J2 C989 If so loop
€997 77 MOV M A Move to memory
€998 DB 9§ IN § UART ready?
C99A E6 ug ANI up
c99cC CA 98 C9 JZ €998 If not loop PONTED BY 118 1
C99F 23 INX H Increment address
C9Ap DB fA1 IN 1 Input data byte -
C9A2 v MOV M A Move to memory
C9A3 C3 98 C9 JMP C998 Get another byte
Program C. A cassette-to-memory loader intended to load tapes that do not contain CB (start block
indicator) or load address. This routine will read the tape until it finds the first nonzero byte and
then start loading at the address indicated in line C980. If you have a listing of the program and
know the first byte to be loaded, enter that byte at C993 and change C994 to C2 (JNZ). Now the
routine will read until it finds the indicated byte, and then start loading.

as an indicator), stop the tape.

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

To load from tape to memory,
set the data-rate switch to the
rate that was used in recording,
find the program on the tape if
there is more than one, start the

‘ KiM-1™ ACCESSORIES FROM MTU

tape five to ten seconds before
the beginning of the file, and
command Execute C940. The
routine.will load all data on the
tape between CB and DD into
the ‘memory ‘locations from
which it originally came.
Instead of using CB as a start
block indicator for all files on a
single tape, each file could
have a distinctive start block in-
dicator that would allow the
load routine to find the desired
file by itself. However, this is
slow; it is much easier and
faster to move the tape to the
beginning of the file before ex-

ecuting the load routine.

Conclusion

Not too much has been said
in this article about the RS-232
interface; not too much is said
about it in the manual either.
With a borrowed modem, | de-
termined that it works properly
and that | will have to develop
some software in order to use it
with my Selectric. | plan to pass
along this information in a sub-
sequent article.

Despite what | feel are short-
comings in the manual and
software provided, | still think

VISIBLE MEMORY
Graphic Display K-1008

® 320 wide 200 high bit mapped graphics

@ 8K byte onboard refresh memory

® Use as display, memory expansion, or both!

® Graphics and text display software available

® Direct KIM interface, no external logic needed

©® KIM memory expansion signals provided

® Can use with other 6502/6800 systems @
1.0MHz

® No wait states, no snow, and no processor
overhead to refresh display

® 75 ohm standard video 1.2V P-P (non-interlace)

®Low power: +8 @ .25A, +16 @ .25A un-
regulated

® Assembled & tested $289.00, bare board
$40.00

® Graphics subroutine pack & demo program
$20.00

CARD FILE WITH

MOTHERBOARD K-1005

@ Expansion boards fit under the KIM

® KIM and 4 expansion boards require no more
table space than the KIM alone

@ Only the KIM is exposed

® All expansion boards are protected

® KIM and expansion boards rigidly supported

® Unbuffered KIM bus is well shielded

@5 slots and backplane are preassembled

® KIM application connector also prewired

® Power input via 5 point terminal strip

@ Chromated aluminum & glass epoxy con-
struction

® Assembled and tested $68.00

Micro Technology Unlimited

POWER SUPPLY
K-1000
® Meets KIM specifications

® Extra power for accessories

@ Black bakelite enclosed

® 5 point terminal strip

® Fully protected

® Guaranteed ratings
110-125 VAC line voltage
+ 5 volts—1.2 amps
+ 12 volts—100MA
+ 8 volts—750MA unreg.
+ 16 volts—250MA unreg.

® Assembled, tested $30.00

P.O. Box 4596
29 Mead Street

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

that the CI-812 is a good buy. It
has been dependable, and, with
the routines just discussed, it
has given me what | was look-
ing for when | first went shop-
ping for a cassette interface
board.®

8 BIT AUDIO SYSTEM
K-1002
® D/A converter, 8 bits
3.5 kHz LP filter, 6 pole
® Audio power amplifier, 100MW
® Connects to 8 bit port
® Fantastic music software (KIM)
4 Voice harmony
Fourier derived waveforms
Different wave per voice
Music compliler & interpreter
® Speech synthesis possible
® Assembled & tested $35.00
® Software pack/cassette $13.00

Manchester NH
03108  ni4g
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TARBELL SETS STANDARDS
For Hobbyists and Systems Developers

Sales to thousands of hobbyists over the past two years have proven the Tarbell Cassette
Interface to be a microcomputer industry standard. Tarbell Electronics continues research and
development to produce new and efficient components to fill hobbyists’ changing needs.

) TARBELL
CASSETTE INTERFACE

Plugs directly into your IMSAI or ALTAIR*

Fastest transfer rate: 187 (standard) to 540 bytes/second
Extremely Reliable—Phase encoded (self-clocking)

4 Extra Status Lines, 4 Extra Control Lines

37-page manual included

Device Code Selectable by DIP-switch

Capable of Generating Kansas City tapes also

No modification required on audio cassette recorder
Complete kit $120, Assembled $175, Manual $4

Full 6 month warranty on kit and assembled units

CTLERLELETTT T

TARBELL FLOPPY DISC
INTERFACE

e Plugs directly into your IMSAI or
ALTAIR* and handles up to 4
standard single drives in daisy-
chain.

e QOperates at standard 250K bits
per second on normal disc format
capacity of 256K bytes.

e Works with modified CP/M#¥
Operating System and BASIC-E
Compiler.

e Hardware includes 4 extra IC
slots, built-in phantom bootstrap
and on-board crystal clock. Uses
WD 1771 LSI Chip.

* ® Full 6-month warranty and exten-
sive documentation.

e PRICE: CP/M with BASIC-E Compatible Disc Drives

Kit $190 0 Assembled $265 and manuals: $100 Ask about our disc drives priced as low as $525.

#l | * Gold plated edge pins
| | © Takes 33 14-pin ICs or
| ® Mix 40-pin, 18-pin, 16-pin and
; 14-pin ICs
® [ ocation for 5 volt regulator
e Suitable for solder and wire wrap
e ALTAIR/IMSAI compatible
L] Price: $28.00
For fast, off the shelf delivery, all Tarbell Electronics products may be purchased from computer store dealers
across the country. Or write Tarbell Electronics direct for complete information.

*ALTAIR is a trademark/tradename of MITS, Inc.
CP/M is a trademark/tradename of Digital Research

TARBELL
PROTOTYPE
BOARD

Model 1010

20620 South Leapwood Avenue, Suite P
Carson, California 90746

I® (213) 538-4251 1



are being used with another
BASIC language, such as Mi-
crosoft, etc., further modifica-
tions in addition to those al-
ready mentioned will be neces-
‘sary. As an aid to those inter-
.ested in such a conversion, |
have listed the blocks of the

(CPIM, memory, etc.), consider
purchasing it or CBASIC-2 as a
second BASIC language. The
cost is approximately $100, and
CBASIC has many advantages
over other BASICs. CBASIC is
available for either Digital Re-

search, Inc., or Software Sys-

'program in Table 1; in addition,  tems, Inc. CBASIC-2 is avail-

‘alist of the files used by the en-
'tire system may be found in Ta-
tble 2. Further information on
ithe general operation of the
system may be found in Table

| Unfortunately, because of
‘the size of the three programs,
ttranslatlng them for another
{BASIC may.be a tough job. If
_Iyou do not own CBASIC, but

ihave the facilities to support it

!

able from Graham-Dorian Soft-
ware Systems and probably
Software Systems as well.
Although the modifications |
have described are not difficult,
'3 the necessity of typing over
1000 lines of BASIC can stifle
anyone’s enthusiasm. As an al-
ternative, | am willing to ship a
diskette with all the programs
for a nominal fee of $25. This
covers the cost of a quality disk

[0SI_ SOFTWARE oOsi

i ‘ {FOR

OHIO SCIENTIFIC

‘ 25 PROGRAMS
i ALL ORIGINAL ALL IN BASIC
| ALL-RUN IN4K  ALL ON TAPE
__ ALL WELL DOCUMENTED
“ALL AVAILABLE FOR C1, C2, AND
SUPERBOARD

Our 50¢ catalog includes a free game listing, pro-
gramming hints, POKE locations, and other stuff OSI
forgot to mention.

k% SPECIALS % % %

CHESS FOR OSI $19.95

(not in basic, specify system).

NEW GRAPHICS BOMBER $4.95....

- AARDVARK

TECHNICAL:
SERVICES

1690 BOLTON, WALLED LAKE 9
MI 48088 313-624-6316

Conclusion

DIGITAL
PLOTTER

FEATURING THE IEEE 488 BUSS

THE RS 232 SERIAL DATA INPUT
INTERFACE OPTIONS

OR DIRECT FROM ANY TTL PORT

BQSIC AND MACHINE LISTING
SOFTWARE FURNISHED ?
! KIT iS § 195 X2
£ Asamézm-rssrznsm S
a WRITE FOR DETAILS TOal s
o X0 Y ENTERPRISES- P.O, BOX 79
b HUNTSVILLE , ALA. 35804

® ATTENTION @
APPLE II OWNERS

3

Southeastern Software NEWS;EETQT ER

$10.00 for 10 issues per yEau'~ Back
issues available at $1.00 each.” *

!

Send $5.95 plus 50¢ ph for |.
3 program demo tape. (Inte— t
ger or Applesoft Il) andl Sarh-
ple NEWSLETTER. 5 i

T

Ask your local dealer for MAG.-ﬂL__E_‘
for the Disk Il and the NEWSLETTER

SOUTHEASTERN SOFTAMARE

7270 Culpepper Drive, ;-ss2
S New Otloans LA 70196

Non'ru'smn ussns

TFS=— D iy
Text formamlng system: At ia-st a’ nowmtul full-
. featured text processors for the Northstar Disc
"\ System!! “TFS" runs wjth virtually any system
conflgnranon and ‘any -terminai. (Note: Uses
. RAM from:0 to 200GH). Justifies feft and right
~mArgins, page and chapter headings, page num-
'benng mukti-copy,-move text, search text, sub-
stitute,smerge files, 'and ap endf es:from disc,
» ang mdch much more! “TFS" is of great use by
anyone-that wants perfect text and typing wuth
* ‘the minimum effort! Includes a 35-page user's
. manual complete with examples plus a handy
s quitk rnferpnce guide to the “TFS" commands.
! = === 75 100
.‘) TINY PASCAL: The Chung/Yuen Tiny Pascal includes ob-
" jget and source! Needs only 24K 10 runle «ueee e
«“This Is a great package!” = = = >> $40.00
@® ARIAN: 8080/Z:80 Operating System, Assembler Text
. Editor Debugger. Dynamic File Capabilities Save & Load
.~ Sourcg/OBJ Files to Disk Resident and Custom Com
; mands Truly a powerful, yet easy to useOoeva'mgSyalem
' = = = 585000

Plus much, much more, write for catalog.

" (Minois residents add 5% sales tax)
217-344.7596 ~ .

supEOrT R

v S61
P.O. Box 1628. Champaign, |L 61820

L
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and first-class postage. (Please
do not send diskettes, as these
tend to clog the mailbox and
arouse the suspicions of the
neighbors.) The programs will
be supplied in both ASCII text
(source) and compiled form (ob-
ject) on a CP/M-formatted disk.

Proper use of this three-part
system can virtually eliminate
the necessity of keeping paper
files, except perhaps as a back-
up. With reports A, B and D
close at hand, April should be a
much more pleasant month.
Balancing the budget will also
be easier with the help of report
C. And don’t forget the multi-
tude of smaller reports the ac-

Digital Research, Inc.
Box 579
Garden Grove CA 93950

Software Systems, Inc.
PO Box 145
Sierra Madre CA 91024

Graham-Dorian
Software Systems
211 N. Broadway
Wichita KS 67202

counts-payable and accounts-
receivable programs provide.
With all that help you just can’t
lose, so let me hear from you
soon, and get started comput-
erizing your finances.

Link

A Lien

. that helps convert programs from magazines
and other computers to RUN on yours. Written by
the author of the widely acclaimed TRS-80 Users/
Learners Manual, it explains in detail over 250 BASIC
words, statements and symbols used in over 50 micros,
minis and mainframes. Already in its second big printing.
360 pages.

At your dealer, or send $14.95 + $1.35 P & H
(CA add 6%) to:

_'CompuSoft™ Publishing

g cro 8643 Navajo Road - K8
San Diego, CA 92119
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T A e Y RS S
GIVE YOUR TRS-80 WHAT IT DESERVES

All tapes $10.00 each, on cassette.
plus $1.00 postage & handling.
Choose Level | or Il

A television station in Florida chose our Bioforecast program (catalog #
CS-1) to use in a special news broadcast during the November 1978 state-
wide political elections. Many think ours is the best biorhythm program ever
written. And it loads and executes in less than 4K!

One customer is using our_Orbit programs (catalog # CS-2) to help him in
the weather satellite work he does for the Air Force.

Recreation centers, schools, £ doctors, and ives are
using our_Lend Out program. Lend Out (catalog # CS:7) keeps track of things
loaned out to people. Its high utility, together with its many features and
ease of use, have made it a best seller.

And speaking of best sellers .

Our Turkey Buzzard game (catalog # GT-4) has made an even bigger
splash than we expected. It is a game that has everything: a detailed
scenario, character animation, and a general arcade style. It's chocked full
of dangers and comic pitfalls. No wonder there are those who say it may be
the most successful work ever to combine a continually changing plot with
all TRS-80 graphics capabilities. Already it is becoming a classic among
classics.

All of the above programs will execute in less than 4K RAM! You can't get
those programs from any other company. We invented them and only we
own the rights 1o them, Sure you can buy one of those cheap “software
library' deals, but most of the programs they feature can be found in books.
Books you can check out from your public library for nothing.

So for something truly different for your computer, look to the creative
software company. I

Send SASE to receive the product list faster.

COMpUIex Q) oo

e PO Box 536 Inman SC 29349 wmm
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Percom CI-812 Mod

This modification helps solve a problem that was raised in an earlier article.

Charles W. Blevins
RR3, #4 Prairie St., Box 126
Auburn IL 62615

he article by Rod Hallen in

Kilobaud, August 1978
(“Kansas City Standard,” p. 48),
pointed out a problem you can
encounter when using both the
RS-232 interface and the cas-
sette interface on Percom’s
Cl-812 board: namely that it is
inconvenient to require the ter-
minal and the cassette to op-

erate at the same data rate.
Fortunately, separating the
cassette and terminal inter-
faces is relatively simple. First,
the RS-232 output is inhibited
during a cassette write. Sec-
ond, the UART transmitter
clock frequency is set for the
RS-232 rate during cassette
read as well as terminal opera-
tions.

The RS-232 port is disabled
by adding two NPN transistors
(see Fig. 1). The bit (bit 1 of port
0) that turns on the write relay,
K2, holds Qg off during

cassette write. Thus, Q3 is kept
turned off and there is no
RS-232 output. The second fix
is that the transmit clock input
for the UART is not routed
through Z10(C) (see Fig. 2). In-
stead, another 74LS157 IC is
added. The new 2to 1 multiplex-
er is controlled by bit 1 of port 0.
The terminal baud rate is fed to
the UART transmit clock except
during cassette write. With
these fixes the UART receive
clock input and data input are
controlled by bit 0 of port 0,
while the UART transmit clock
input is controlled by bit 1 of
port 0.

rate is independent of the
cassette port. The cassette
rate is selected by pins 8 and 10
on the TSA connector. The soft-
ware requirements are that port
0is set to 00 for terminal 1/O, 01
for cassette read and 02 for
cassette write. If port O is set to
03, then the cassette read/write
occurs at the cassette baud
rate.

In summary, cassette opera-
tions are carried out at the data
rate selected by connector
TSA, and terminal operations
occur at the strapped terminal
rate. Another advantage is that
binary data tapes may be writ-

Z15
_@ The effect of these changes ten without strange characters
is that the RS-232 port baud appearing on the terminal. l
UART
XMT
BREAK CIRCUIT HERE DATA
\ ZI7-25 i |
+5
+5 413 TIS g l
i 10K L G
ART
) S 2106 |2——%—o XMT cLK 7408157 | XMT CLK
At 10K Z17-40 ZI7T-40
2N3904 10} . 3
10K
R29 I J7|5 |
% v Q4
-2 2N3904 S £ 942 B!
Rl Fig. 2.

- G
TRS-80 COMPUTING

non profit newsletter

12 Issues For $15.00

(us)

and now

PEOPLE’S SOFTWARE

at popular prices

® $7.50 per tape plus 50¢ postage & handling (CA
residents add 45¢ tax)
@ Tape 1: 42 Level Il or 24 Level | (indicate which
ou want) business, home, educational .
ape 2: 7! (grograms from “Common Basic Prob-
Iems“ by Osborne Associates
® Write for free TRS-80 bulletin

—  COMPUTER
C | = nrormation
(i
v C104

EXCHANGE
Box 158 San Luis Rey, CA 92068)

N

w/cruise

wo/cruise

e clock-12 quartz, stopwatch & alarm

o elapsed time-trip time-time to arrival

e trip distance-time to arival-to empty

o distance traveled & gas used since filling
e fuel-to empty-to arrival-used on trip

e mpg or gph-current or average for trip
e cruise control, current speed or preset
e converts figures to metric if desired

e speed-current or trip average

e temperature-inside-outside

e bright fluorescent display & much more

Charge on my
Bof ACard [!

Expiration Date
Card #

Signature

 BUSINESS
* EDUCATIONAL
v C111 * PERSONAL

14052 East Firestone Blvd. » Santa Fe Springs, CA 90670
(213) 921-2111 » (714) 739-0711

- CAR COMPUTER )
$184.00

$149.00

Shipping included. Calif. res. add 6% sales tax

Mamercnarge
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‘CURSOR

The Original Cassette Magazine
for the Commogdore PET.

e Five excellent programs come to you each month
on a C-30 cassette, ready to load and run.

e Every issue has an animated “Front Cover"” that
uses PET graphics to the fullest.

e Compare value: each issue of CURSOR includes
a featured program that would cost $7.95 to
$12.95 elsewhere!

e CURSOR is mainly entertainment, but we also
publish useful utility programs, as well as educa-
tional and business pr grams.

e With each monthly CURSOR cassette, you also
receive CURSOR notes with written instructions
for the programs, and a fresh, opinionated look at
our crazy industry.

CURSOR = High Quality PET Software

O 12 issues only $33 in US & Canada
O 6 issues for $20 ;
O Sample Copy $3.95
We Accept VISA and Mastercharge
CURSOR, Box 550, Goleta, CA 93017

Our Subscribers are Happy People!
)

v C145




ts TS

230d 3x2u uo panunuo)

...
% e T
O x =
o=
.i. ==
4 —~ o —owZ
=
2
@
B =
a5 wv
= NIAT = + aao B~ O Wn =
s 2
= >
=

e ‘A Tl — WO Yl 7 PUD A G4 WO Y 0Z si juaund Ajddng
S« ALIYVA ON - + ALI¥Vd ‘uoupZIoMul 30} diyo aiyus ayi siesas eausod 17 uid Bupjow “sind
-IN0 13A19D31 By} sBjGOSIP 3yoys-11 aAnisod ¢ uid Bupppw G| yBnosy
g1 suid uo ioeddo sBoy Joise uniseao puo ‘Bupupyy ‘Apund seaed9y

“J3JODIDYD YIDD 124§D 49531 jou S 1 §1 4| uid uo guasaid oq Apow yoyB [
O PUO2250IIW-E JBliq Y "I9j2DIDYD §xau 8y} jo ucijdedal mojfD of 192D - W
-1DY> PaAiadas Y209 Jayo uwbo yBiy ueyy pus moj ob ysnw @) urd ,
o} indyr 2jqoue s2p0uDYd yxeu ayy joys sjoN 61 uid uo ybiy of
!\ 2Qosjs paAiedal-19P0IDYd 8y pup ‘Z] ySnosy ¢ suid uo payy
-snl jyBis Joaddp M piom paaiedas ay: ‘spsdwiod usypp Mo} g|
uid Buuq Ayauig "0z utd o} ajps Pnoq 19A19331 By} saWY 9| O HOOP

1Nd1N0 TINVYEVd ¥3A1303Y

ANdNI T3VYVd ¥3LLIWSNVYL

D[ Audvd Ow
m e - p Ajddy -jpwiio} semwisuDly Ayl Of [DOKUSP! Bq ISNW SIYY JDYE SION
= o ‘|DuLIo§ PaJisop By} io yndid sy} woiBoud ‘joubis |puss D SA19d31 O)
@ Y00 e “Ajoapdadsal ‘yz pup gz suid uo ipaddo sBoy
kwmw_%ﬂzu MO pusg puo YO Pproj “indino |pUBS SD 1PDIDYD By} JWSUDI} [jIM
aamisod of i Bupuiniar usy; puo punoib o} Ayauq gz uid Buibuug
‘payusni bl ‘sindu j3)piod soyiwsuoy ay o) siiq piop ybia o}
,||m = aay Aiddy gy uid o} ayo1 pnoq syl sewy 9| jo yoop o A|ddy “Jow
Hoe E -io} pasisep ayj 10§ HNdI Byl wpibBoid ‘jpuBis |puas D jlwsuoby o)
mmm : *aAyisod
mmm _ si Ajuod usae puo papunoiB yi Ajiod ppo sies gg uld pasn si
c 1 §t “19pp010Yyd Jad syq ayi upyy a1ow suo st 1q Ayund sy Joys sjoN
o toay 3 S ‘o Jaddn 4o poY> ayy o} Buip1oddD ‘JopPnIDYd sad suq jo saquinu .W
mm_mmm mm w m mmm ayy pPajes g pup /g suld "om} saanpoid samisod i Bupjow ‘yiq dojs A
mm mwm = mmm auo nwuﬂ_vo..a 9g uid Buipunoio ._wo_u::o.o $ 1q Aod o sepiroad |
85§ 28 = Gg ulg -aamsod Ajjonsn si pg ulg "6 YyBnosys pg suid yum jounsoy w

uowwod b o} pawwniBoid a1p suoysod 1aIWSUDI PUD JBA1RI31 BY)

+£ 191doy") ul pajiniap si a1ASP SIyl W
Ah~_<=v Y3il1lIWSNViL jo uoyoiadQ °"uoydes s9Ae33s S| ul wioy a||pind o) wioy snouosyd ;,
dIAITDIY SNONOUYHINASY 1TVSHIAIN -uAsD |DIISS WOJ§ DIDP {19AUOD O} PUD UOHDIS JBHIWSUDIY S}i Ul ULIO

I 3 P P 3

€10l ‘ ~ |puas o} [9jjpind woly DIDP 19AUOD Of Pasn si JNID papiBajul siy)







19

gL By
"elels-1i) “i81siBas BUIP|OY 1EAI808s Byl 01 PeJIeysuBs] pue PBAIedel

ueaq sey Js1oeieyd 21U UE UBYM .|, D160} & 01 se0B euy siyj Ava sjqejieny e1eq 61
“38591 81
1ey3 Buiys Ajuo st 34/34 AVQ 241 “aull AVQ Byl 39S M ,,0,, I160] ¥ AVQY 8|ge|isAy BlEQ 18sey 18
*8184 pneq 18A1898) pelisep
8yl (X91) sawi g| si Adouanbaiy 8SOYM 0|3 B UIBIUOD ||IM BUl| SIY] 4oy %90[D 18A1800Y rAs
“e1eIs-111 “saulj Indino ay1 oo (LNEL ‘AVA
‘HO ‘34 “3d) s1q piom smels ay1 sedeid sul SIyl Uo 0, 9160| v ams 8|geu3 piom smielg oL
“8lels-11] "ie1s1691 BUIpjoyY 18418985 8Y1 01 PeJisy
-suel si Ja10eseyd Juasaid 8yl a1048q (13581 10U Bul AVQA) Peas 10u
s1 1810e4BYd PAAIBdss Ajsnoiaesd eys st |, 9160] & 01 5808 8L Sy} HO uny-ienQ St
‘e1e1s-11] “1q dois
PlleA ou sey 181deseyd PeAIsdes 8yl Ji i, 2160 & 01 s80B eul| siy) 34 10113 Buiwesy vl
“e1e1s-13] "Alued peidejes ayl yi
10U s80p Alused 1e10e1YD PEAIedss 8yl i ,1,, 9160] e 01 seoB sui| siy) 3d 1013 Aeg ({8
*Pe1usLIo 81n1dNAS SNQ eq ued seul| 1ndino elep
eyl ’snyj °,.1,, St 3QY Usym siers eduepadui ybiy e pue
uBsyMm sO1Is1IBIdRIRYD INING | | |BWIOU BY) BARYy Asyl “
81e15-111 8AeY SBUI| 858y “| QY UO sseedde sAemie g5 8yl :paynsni
1461 ese s1810e18YD PeAISdey ‘Ssulj Indino elep g ey ese esey) 1ay-8ay s11g e18Q peAledey Zis
“ssui} Indino eyy
©01UO elep PeA1sdss 8y) seoe(d eul| 8|qeUs J8AI8081 8yl UO ,,0,, J1Bo| v 304 - 8jqeu3 e1eq peatedsy v
punoin 195 punoig €
Aiddns AZ1L— 99 Aiddng semog 99 z
Addng AG+ o Aiddng semog A 5
uonoung ioquiAs swep ‘op ulg

S9YdUI U} SUOISUIWIP |1y

SNOLLONNS Nid 40 NOI1dIHdJs3a

w  pwowo
T
EE

xwm 022

P

-
o

o0z
s

NOUTIUINION Mgt 0N~
[alslalalalalclclalalclulalalclalclalallsl

ﬂ‘\ 5

TUUUUUUUUUUDoUouUoUouoog

INITNI TVNA J11SV1d V31 0¥ :39WIIVd

NOILVHNOIINOD Nid

09

- »
2
e 33 3
2 2
s118 viva B2t o
¥3AI303Y e R i
= 2 >0 »0 £5 =T Iz
2 3 o> z> v+ 2 IZ 3
=4 = 4m oz ¢
- @ mP mP <> w 20 Z
[11] == _ 19vn3
318V vive o
aanzoas 1 % Shtvis
1ndni
[ = Iviy3s
e ¥3A1303y [ o %9012
RITTEIT R o U
¥3ILOVEVHD #2072
o o
30 oN3 ] Y3LLINSNVHL | s
mndino | |
viu3s { ‘_,
o 380u1S
38081s viva o—F— )| T0¥INOD
60606084 w & F.
o o oz 0 vz w
@ o »C »O HcC
= ® 4 20 Og
#F XSEs
$118 viva o <200 2
¥ILLINSNYHL 3° a3 5® 5 WYHOVIA ¥2018
v - " -<
m 1 38N914
9

-2160] 81e35-113 Buiaey sINdINO PagoNs |8 YUM pue SIUBUOGWIOD Buroepiaiul

10) paau ayf 1€} um xBoj 11a/7111 Yim osje pue “aiBoj SNIW/SOIW WM 3jquedwios Apdaiip sie sindino pue sindut jly “sioisisuen apow
yua |9 Yo-4 SNIwW Buizimn digo o 8)6uls e UO Pel1oNNISUOD SI BDIABP BY) "BjQeIdR[BS AjjRUIBIXD Bie s1q dois jo ssquinu ayy

Ppue ‘apow Aiised ‘piom ad s1iq ‘a1es pneq 3yl ‘[esIsAIUN | /4N Syl 3ew o} J8pio uj *Arsed ou Jo Aised usAa/ppo JBYIIL pue ‘siiq dols om] JO BUo
'sliq elep g 01 G “1q LIElS € UIRUOD S18308IEYD |l "S11q BUIIS319P 10118 PuUB |043U0D Papuadde YIIM JB1DBIBYD SIYY SHLSURIL/SBAI9D3) pUR 191NdLOD
€ 10 321A3p [BUILLIA € J3YIIS WOJj S1B10RIRYD Aseulq SIdS00R YOIYM WaISASGNS |S UE S (1/HVYN) J91IWSUEI | /13AI308Y SNOUOIYIUASY [eSIBAUN By )

NOILdIHOS3A TVHINID

“Butjpuey jesiueydew pue uonesu; p1eoq Ases—sBeroeg 4jQ JNSWIeHe

fipusy < 4 Induje

iemod 1 d MO e

*Anpqedes s1monns sng—sinding e1e15-113 o

“(VELOL-S-AV) PNeq 0% “(EL0L-S-AV) Pneq 4Og :Ind-yBnosys 3sejesB—uonesedQ peeds ybiy o
“sBej) 10110 JO 19581 jRUINIXT o

*ANunwui UoIIOISIP %gp ‘Indul jeuies jo Buydwes sejusd 19A1928Y o

“Buyjdwes s03ued yiim 8181 1018 $8S80I08P—UONEIIJLIGA 1ig 1IBISe

nuns (Buny 1719201) se183 pneq ejdnnw ejpuey ue: 0 xeidng ing e

‘uonesedo peeds-yBiy se3e|I0L} ‘UOIIEZIUOIYIUAS WESAS 103 pesu seleuIWIje—peseyng siqnoQ Ajing e
‘PRO] 111 U0 seALIp—pesinbes 5IN2112 Buideelul OU—8jqRERdWOD 111 PUR 11Qe

S3UNLV34

PL6L HOHVIN




=l w!hv,.,i...l, =




€9

é
S118 T0¥iNOD
MIN JuINL
3wV

& 3my
1181 03 INN

¥ILSI9IY 14INS WILLINSNVML
NI LHOIY 118 | 13IHS

(119 1¥ViS) 0-08 2
151938 141HS ¥3LLWSNYNL OVOT I

(118 d015) 1208
1303

72 x 91 - 31vH 0nNVE 123138 €
13538 Twna3ix3 35704 2
NO ¥3MO4 NuNL |

‘pessnasip Ajisnoinasd sem se | 0,, 916oj e
St LNGL §! AlUO palliwsuesl 8q |jim Je19eseyd Mau siy) ‘uors
-slwsuen 1oy Apeas si 1e19eseyd meu leys Buneaipul 1, 2160}
© 01 06 |;IM DO3J ‘BWwil 11q BUO 1O} BUY) UO UBEq sey 1q dois
s8] 8yl ueyp *(s)1q dois pue (pesisep 1) 11q Ased ‘suiq elep
‘1q ue1s e jo uoy yum 13101 s1 UoIss) elieg

*(10151881 1j1ys senliwsuesy pue ersiBas
Buipjoy su1q eiep eiesedes) Buueyng @e|qnop 03 enp peads
UOISSIWSURI] Ul SSO| INOYLIM Ja1deieyd 1Xeu 8yl jo Buipeos
104 8|QEjIEAR MOU SI BWIIY JBIJBIRYD [|N) BUO JBY) PeIeqUIBLI)
@q pjnoys 1) ‘elep meu 1dedde 01 Apees si eisiBes Buipjoy
$1q e1ep ey3 1eys pue pere|dwod si uonesedo Bunyiys ay 1eyy
Buneatput ,,1,, 2160] 01 0B Osje M 1G] Pue ’,0,, JiBO) &
01 BuioB D03 pue OS AQ Pemoj|o; 8q |Im se1siBes 1ys e
-suen ey: o1 saisiBes Buipjoy oyi woyy uonewisojul jo Bur
-11Ys 8y uoissiwsuel Joy JeisiBes 131ys JB1IWsURN BYl Ol
Papeoj Ajsieipswiwi ase seisibes Buipjoy ey ul suq elep ‘Al
-dws si 8151631 131ys senliwsuen usym -, 1,, 2180] e 01 Limes
iim JNgL eiep pepeoj Ajsnoiaeid Buniiwsuen s aisiBes
3J1ys JBllIWsURI] pUe ‘S1IQ BIEP Mau 3A18de) O1 8|qeun i pue
Je10e.eyo snoweid e yum pejjly 1 1e1siBes Buipjoy siq elep
8y 1ey1 Buneaipur 0, 21Boj @ 01 .1, 2180j e wosy abueys
1M jeubls | gL 2y3 pasind st (SQ) 3gonS eleg 39uQ “Pamo)
-10§ @18 suciiedij1veds Y1pim 8.3333033.:.&:
SO PUB SO Y10Q 18s ABW BUO ‘JBABMOH "UONID9|es SN elEp
21040q BuIN990 Aljewsou UOND3|8S S11q [011UCT YIIM S1q el1ep
PUE s11q 1011U0D 185 Aew Jesn ‘peiejdwiod si Buizijeniur selyy

*(Bunyiew st sun) 1,
21Bo| 01 OS Pue ‘D03 “LWEL 185 |IIM SUOIIPUOD BAOGE BYj
“81e4 pneq pesisep eyl sawmn gi jo Aduenbesy e Buiaey peijdde
1 8sind >20]2 pue pe|qeus si 1eses [euseIxe ‘perjdde si 189mog

Buizieniug

Z 34N9i3
NOILVH3dO HILLIWSNVHL

Z9

“8121 pneq 19311WSURS] PalIsep

94 (X91) soWn 91 51 AJUEND1H B3OYM 4013 € LIEIUOD [IIM BUI| SIYL
“Ased usae Lissul |iim L, 2180j & pue Aiused ppo

68Ul jlim ,,0,, 9100] V¥ "JBA1808s et AQ Pexoeyd 3G jiim 18y Alused
Y1 seUILLEIEP OS|E 3| SHQ EIEp eyl Jsye AjerEipswwl pepuedds
8q [im yiym Asised jo edAy ey s1oejes uid siys UO jeas) NBoy ey

8 i 3
o L
3 0
(] o
18N Z8N
Lie10e18yd/NNiq Bl1Ep §
40 £ °9 'G J8Y3i0 100103 01 PEPOISP AljBUIEIL! €] ||IM SPES| OMI BsBY )|
‘suq dois z uesut jIm 1, 3180 e pue
3q dois | wesul jim ,,0,, 21B0] v "1q Aiued ey seye Ajereipewwt
Ppepuedde 8q 01 ‘Z 10 | ‘s11q OIS JO JEQUINU BYL 109|0S ||IM eS| SIYL

L
S
S

Jepereyy/sug

*..0., 2180 € 01 pen eq 1snw
Pe9| S1Y1 ‘POSN 10U §| “3q BIEP 158] BYI MOJ|0) AjSrEIpeWIL [iIM (3)3q
dois ey ‘(uonedalpul 34 ou) penedes pue peny
oy wouy uq Alned eyl eeuNWIe (M Ped| siy UO |, J1BO| ¥

“|9A8] ,,1,, 91BO] ® O peiim piey o pegons
oq ved suy siyy seisiBes Buipjoy s1g |0nUOd ey O (dN ‘BSL
‘ZEAN ‘L8N ‘Sd3) 5119 [03U0D 8y} 181UB ||IM pes) Siyl Lo 1, ABol v

“@|jqejieae seulj 1ndul 3iq Biep g 031 dn 8se 818y

*£1 "Big 985 "pentiws

-suess Buleq si elep ou usym i, J160) ® 18 ulewses |iIM 1) 1810
-18y0 pelliwsues) 811Ue Byl epiaoid ‘11q AqQ ‘Ajjeluies (im eul Siy)

0z ‘8t "6i14 seg "1e10818YD IXEU

9Y3 JO UOISSILISUEI] JO 11BIS S} |IIUN |8AS] SIY3 18 SUIBLSS 3| "PaIlW
-suen S1 16308184D 1IN} © ewn yoes |, 91Boj @ 01 seoB sun siyy
“sqonis eumua Buunp sjgels eq 1snw eleq “SQ jo oBpe

Buisis ey1 AQ peleniul si uoissiwsuesl elep (eniu) seisiBes Buipjoy
S1Q 218p 8Y1 OlUI S1Q BIEP BYI JEIUS [IIM U SIYI UO egonus Y
"1z ‘6T 'Bid ves

*@1838-11] “J012VIBYD JSYIOUE YIIM pepeo] oq Aews ieysiBes Buipjoy suq
18P oyl usym _ |, 2i80; & 01 5808 Beyy Axdwe 19ynq seNIWSURI] BY]

93N Ul 10U UsYM ,,0,, 21Boj 03 pen 8q

isnyy "19)3nq elep indul LR °,,0,, 01 sbeyy Joue pue ‘AvQ SIesey
“.b., 21B0l 8 03 JNEL Pue ‘D03 ‘0S Sies "s:esiBes 1jiys siesey
"€ ‘Z1 "Bi4 ‘vondeses

e1ep jo uoneniul 10} peil s1 uony (..0., %1Boy) Bupdeds o1
{..1,, 2160j) Buppeyy v “weens indus 11q jeues 8yl Ndeade sul| Iyl

uopsung

18N ‘28N

asi

dN

S3
88a0-18a

os

1welL

ux

loquiAs

901D Jo1NWsURI L

138185 A1seg UBAI/PPO

181081840/5118 JO JequINN

s11g dolg 40 Jequiny

Aeg oN

egons jonuoy
sinduj 11g B18g

ndinQ jsuies

Jm0usey j0 pu3

eqouig meqg

Aidw3 Jeyng senwsues ]

1089y jeUIeIX]

nduj jsues

£€9C

144

"ON Yid







S9 9

0:AYG JIGVIIVAY vive 13538

2 on = S e e T oe0e s 9L |
su 005 = SZ % zz 614 385 0Q4dL 5104100 3nimvx
Aejag uonebedoig 1nding S
= = = o< 91 613 3sg sug jonuo) induy |
su = = o< g1 ‘613 asg sug eleq induj a8 ,
awi] pioH ® dn i8S -...uu%.wwu .wu....m_.weu..._ H“un
su — £ 00S zz O_l 3ag a1qeu3 e1eq paniasey WOM3 S1I8 VAVO ¥IISNVNL
su = = 0sz £z ‘614 a3g ajqejieny eleq 18say
su = = 00S Tz B4 3%s 3 10M smiex: s
su - - 005 ¥1 614 235 ﬁ:.wamm “Eu-r.w S w3n 138 -31 8y} 2AOW3J O1 3WN J3IRIBYD ||N} BUO ﬁﬁ”:a””ﬁv.“:_uc
! P
su = = o061 g1 "Bi4 asg 2qons eleg I1xau 3y1 1dadoe 01 Apeas mou si 1a1siBas 1Iys JaA1T31 Byl
su = = 00€ 91 b1 99g agons jonuod ‘..1,, 2160} & 01 5306 Ay(Q 1313y "INO peas uaaqg sey eiep leyl
““ 5 H .wswh o1 ‘614 %85 VELOL-G AV e 13A13233 3yl ,,0,, 2160] € 18 1 jeubis Ava Byl 3t
s €L0L-S- AV 3sind %2013 oI S i *,.1,, 2160] ® 01135 aq |;!m 13151691 Buipjoy piom smels ay) jo
YIpIM asing ) OBU3 ONImVEJ 135 118 4015 v on | ¥OUN3 SNImVE3 135 do dij UNJ J13A0 BY PUE INO PEBI UBG 10U SBY elEP BWNSSE
pneq 3 ov T [} VELOL-G-AV “ 1M J9A19031 341 . 1,, 2160] e 18 Si jeuBis AvQ 3yl §1 "1nO pea:
pneq o = o €101-G-AY a1ey pneg I 3y} usaq sey e1ep j1 aulwAAP 01 jeubls (AYQ) alqejieae eep
ZHA NM = oa VEIOL-G-AVY 3y1 18 $00; 2160| |eusalUI ‘PaAI3daL SI JaLDBIBYD [IN) B DUQ
ZH = 2a EL0L-G-AV Aduanbaij %20
“xew 4dog soueloeded i *..0., 21Bo| & 03 383 Ajjeuonipuosun
PeojINdIng ‘3,5z = Vi SOILSIHILIVHYHD OV ©q |I1m (10118 Alsed) 34 81 pe1dejes st 8poyy Ased ON 9yl 31
i 1ey: pelou eq pjnoys 1 °,,|,, 21Bo| e 01 doyy diiy 10418 Buiwesy
iy o N ik e 29, ! eyl so/pue doy diyy Joue Aiued eyl BuiBueys Ag sosse ue
e o = g = .ahm - AG+ sIndui e 0,62 o9 _ L @1ed1pUl pue 185 Ajsnoinesd (s1iq dols jO Jequinu pue Aled) :
= Pt ...ru» ...-ﬂu..uuhn $31Q B1Ep [051U0D YIIM (3)11q dois pue Atued peiniwsuen esed .
. waun) Ajddng samog W0 (1M 18418983 B3 (s)11q dois pue Alued BuiAiedes ojium ,
o= u =t = vz ‘614 335 1U31INY 1YY LoYS |
4d Sl oL - souelede) 1nding ! “1euvew Aj1epIo ue ul speedoid uondedas ‘(s)ig .
s1joa 0'1—227 (321n0s) ywig'— = HOy 1 2160y i dois pue uondedes 11q Alued ‘uondedes 1iq Eiep ‘1q-Lels ‘
sioa o+ - = (uis) ywg'y = 10; 0 21607 euinueb e jo uonedyuiea 18y "e1e1s 0, 21Boj e 01 1, 2160; ;
sjaae anding exleq € WOl SUONISURIY BUI| %0010 8yl ueym uiBeq jim Buidwes
wri ot - - siljoA Q sindinQ a1e15-11 | ! 101u8d 10) ‘swnl 31q 8Y1 ‘sxE1s |, 2160] € UI SI ¥2010 Xg| eyl
s1uaung abexea) usym (Buideds o1 Bupjsew) g, 2iBoj e o1 [, 21Boj @ wosy
3d oz - = ZHWL =} "SeIg S1jOA @ s1ndu) jiy | suonisuen sulj INdu| [ELIBS Y1 j| "18581 8q |IM Sseoosd uon
3 3ouerdede) 1nduj | -821138A 11q 1IRIS 8y} ‘s1n990 Buljdwes 101ued ueym i, 21Boy
$10151531 © 1e si 8ulj ‘18Asmoy ‘)| “Jele| sesind ¥90)2 g ‘pejdwes islued
sijon £0+297 = 51— dnjind jewsaiur sey uiun Hip 1 21607 veym °, p,, 21Bo| 1e 8q 01 seNUNUOS eulj |S Ay .0, 218}
S1j0A 80 - 0 (xew ywg— = 1) Tip 0 21607 .u»“uﬂbm.huqu mb..«uwu_n».._ o1 1, Boj woiy uonisues ieye ‘ji PijeA Si 1IQ 1iels Yy)
s13Aa7 21607 1nduj Uq Lels saeniul yaiym (,,0,, d16oy) Buceds o1 (,1,, 31Boy)
SLINN XYW "dAL NIW SLNIWWOD ONV SNOILIGNOD ¥3L3IWVHVd | OUDyISIY WO Sen B sUts 0o e et siels Suon
m -dedes e3eQ -Asessedsuun Bunies 1iq |01UQJ jenpiaipul Bunjew
{suonIpuOS piepues 0es) SOILSIHILOVHYHD TVDIN10313 SREmEhp SR Mo Rupen I ad o
i 188 SUO eyl 810U pjnoys Jesn ‘pe1ejdwod st Buizi
UDONV<F VMVGO *mﬂ 25 = UU> %S FACl== 00> _ WILSIOIY LJ4INS ¥IAIIDIN “..0. Ug
“uid paduaIajas 8yl 01U BUIMOY SB PAULSP SI 1U1IND 3ANISOJ "PuUNoIB 01 152ds3s Yum pains e e o1 (AVQ) " elep 18s |IMm np d w:._.
-83wW 3.e 536e1|0A (I PAIOU ISIMIBYIO SSIJUN il 1581 Bus 3 841 JO uoneuiq Aue oy Aidde sonsusioeieyd Buimojjoy ayj | “818J pneq pesisep ey sew gy o Aduenbesj e Buirey peijdde
SNOILIONOD 1531 QHVANYLS 1 f m.w-.u.n-“mm.nu«u- 51 #s)nd >0 pue ‘pejqeus si 18s8. [euIBIXS ‘peljdde si Jamog
Swn Buizijeniug
(98s 01 ‘Buuapjog) asmesadwa) pea i
......... eimesadwa) uvonesadg € 3uNoid
......................................... simesadwa) 36e1015 NOILYH3IdO H3AIIO3Y
{99 01 103dses yim) sabeijon indui 216oj pue X001
.............................. (994 01 1980583 Yum) OO !
SONILYH WNWIXVYIN 31N10S8Y ,

SOILSIHILIVHVHI 1vIIH10313 |

S118 0wiN0d 135 ¥
12 x 91-31v8 ONVE 1537135 €

13538 TWN31X3 3STNe 2
O W3ImO4 WWNL |







L9

[E 203

|
_!mw._us %201 8-2—| iney

[

118 1uvis 118 401S OS

[ so
T
do1
MOT D03 N3IHM 030VOT ¥334N8 LINSNVNL _
3AILOV EIL1IWSNYNL _
118 1HV1S LV HILLIWSNVHL 8 3HN9I4
I
_ 203

$3704 %2010 9-2—~{

ol

18 1yvis ' os

e

HOIH D03 NIHM 030VOT H334NE LINSNVNL “

T e

3AILOVNI ¥31LINSNVEL

118 1HVIS 1V H3L1IWSNVHL £ 34NOI4

H

os

O1H S309 LIWBL ¥314v | ¥3LIDVHVHI
40 NOISSIWSNVHL ONIENG 3¥3IHM

~ANY ¥NJJ0 NVD 380¥1S VIVO ¥3HIONV
378N00 SI ¥3LLINSNVEL 3ONIS ©

us S/ =y

=Bl [EIEIE[F]S dooa
I
| = l* 380815 -
viva 'SJOLS OML ONV ALIMV4 ONY 3009 13A31

“T1vi30 33§ "S¥NIO0

38041S VIVO 3WIL 30 3TDAD ¥O01D |

NIHLIM 3NIT NO ¥V3ddV 11IM 3SInd

1¥VIS IHL JAILOVNI SI ¥3LLINSNYYNL 3
“S3T242 %0072 91 = 3MIL 118 °

8 HOJ NMOHS "WV¥OVIG 40 LN¥VIS 1V
:Mvi3a 3ALLOVNI G3WNSSY ATIVILINI H3LLINSNVNL

°STIV130 ¥O04 6 '8 L S3uN9I4 335

m

- &

“310N

[P rerion, S
1 VAYO] 1¥VLS [2JOLS 1 4OIS|ALINYAI® VAVO}L VAVOL9 VAVOIS VAYOLY ¥AVO! € VYO
s e S e

ey

ELDS Eﬂl—.li_T_ 3108

e T e e e

8]
VivO] ! vivQ) 1¥ViS 0s
- _I ()

2 3108 ~]

< uSz_

203

=

ONIWIL HILLIWSNVHL—-1/4vN 9 34N9Id

99.
%01
ONINIL ¥x 9
e
¥31S1938 21907 31901
13IHS xausnr MIIHD el i L
¥3AI3038 1Ho1Y 118 ALiuvd
¥31s1938
ONIQTOH
wou3 Si18
RITTULE)
¥334N8
z
Hdmon shivis ¥31S1938 ONICTOH ¥INIOIY
473 1maL
»
e
H
¥ 2 D DI E
232 %3 238 2 e 333333353 B3
»> 2 > mBPA - NV 00 v >m)
m23 o0 3f” o <
%3 $2 e mg]
oz z = m z!
] o c 2ol
£33 Zm 2
333
=%
WVYHOVIA M¥D0T18—H3IAI303H S 3UNOId
> D
¥3LOVHVHD 51907
30 N3 NOILVEINID
118 ALivd
21901
1nd1n0
14Hs
{hatao ¥31SI1938 141K dovuanzel 001
INSNVEL ONIWIL
Tvinas € HILLINS avol
3 7
. ¥3IAI03Y
ALdW3 u33ing
W3LLINSNVEL 474 oL
_ 91907 9NI¥3ILS _

¥3i4n8

¥3151938 ONIGI0H 380u1s
90ms . ¥315193y ONIGIOH S118 V1va S1I8 108INOD [ 10¥1N0D
2S5 888¢8%8¢%8 2z 38 4Z3
- N W oo N az 30 OF
@ S @ >
5% I7 om>
L. am S
2Q mZ 0o <
Bv <
o m
-d‘— o
g -

WVYHOVIA ¥J0T18—HILLINSNVHL v 3¥NOI3




=
iz

RSt

I A
R
S ;w—
e A

S

2 Ht"ﬁ e




69

‘A0 01 13S3¥ SiNdiNo
¥3H10 1TV AS O1 13534 3yv

NIN 003 ‘1W81 ‘0S vivQ G3AI303y
o< = o<
suoe! ¥31S193¥ T0¥INOD 14393
= ¥31S193¥ A¥3A3 S13S3¥ uX
iva ‘GNO 1V Q73H 38 1SNW
bt s i ih ¥X “3SN NI 1ON N3IHM
N
S
—— X - o
\, sa
Sa Si 38N9id 3S7Nd ¥X ¥iL 3HN9I4

440 Ava
\l_ fe—stig

NO Ava

¥0 ‘34 ‘34
80y - 10y

—— f=s7 1

ERCLAA]
TIVNE3LINI

40y

1
i
! 118 do1s 1sui
1
1

e L |
3NO 118 JO1LS ANV AVA

118 OLS 351 ODNIHNG HIAIIOIY €1 IHNOIS

ﬂluma:& 37dWVS TYNY3IINI

|
|=—— 343K 38 T INI04 TVdNVS
| N3HL
‘3¥3IH S¥NIO0 118 1uVIS -~ -
i

| 30 NOILISNVYL O <1 31

'
F———%0n #.»\»'ll*_l 1s
' 1
e e (e _ ] 1s
! !

1NI0d e AR @ H— L] Is
|2

Fiawvs

S0 o 1 I e o oy G =
_I z 9 < L4 € 2z 1

ONITdWVS ¥3IN3D ¥ADN 3Nl

ZL 34N9Id

89

S “MILOVHYHD IX3IN 8O3 13S
O1 S3¥L ITGYIVAY VIVO TIND WILe19dy
(21 Nid) 10 ONIQIOH NI 0009 SI NOILYMEOJ

Ni SEV3JdV SAVAIV 65T 'SI IVHL (RVHOVIO %2078 ¥3AIIDIN 33S)
{03114SNS IH9IY S ¥ILS1938 INIGIOH 'S¥31S1938 ONIGIOH 3H1 Of GIUYIJSNVEL
3HL NI VIVO 3H1 300D T3A3T TV 803 S - »z.u.ww.!wﬁ h-o »wm M.m u#«(ﬂ_ww«:wwﬂ -
‘ViVO MOT104 S118 dOiS s p
‘ALIVd ON BOJ dOIS OML ONV ALiNvd ‘S¥NIJ0 HOWY3I 31 '031¥V4INO WY SNOILIO
3003 13A376 803 NMOHS 3A0BY ¥ -NOD ¥OHH3 3HL N3HM 3WI1 3HL SI SIHL 1
:S310N
—1 310N NNY H3A0
IVAY
I | =TT e
srie ==
youy3
—— 13108 ONINVY3
¥ouu3
_lll. 3108 ALI¥Yd
5380815
viva
I [ I PR e e e e e i
sy e s Sl e e AN SR A e S o,
i _ Vo jemy 4 T T T H T _ Ol
Zuy 2 S T S 1
TVIVO 1wviS 24018 14018 ALIW I¥G Z VAVQ 1 VIV lwvis 2

ONIWIL H3AI3D38-1/8VN 11 3HNOI3

“IVBVMOTIV Si VINILIND 3A08Y
S133W HOIHM H10IM 3SINd ANV

37042 A1nQ
% 0%
VEI0I-S-AV "NIW SUOSL 37042 A1NQ
CI01-G-AV "NIN ST . WOWININ
VEIOI-S-AV "NIW SUOSL * 34D AINT
€I0I-G-AV ‘NI STI1 4 WONIXYN

dJM "dd1 378VMOTTIV 0L 3HNDId

3IWil S TWOITV, ONINNG 3TSVIS 30 1SNW VIVO ‘3ISYD IvHi NI
.0, 01 Q3¥IMONVH 38 AV 380¥1S TO¥INOD 3ION

.m.weu..— $3 3sn o1 WwoTTH _ e
I— AILDVNI ¥3LLIIMSNYNL

—
_
N3HAM AISNOINVIINAIS |
¥NJ20 AVA SO ONV SO _u.—ozlll—.—

va

sa

TR e B sret M R0 A Gk e
S8 LEL S 3oL et os
ER T R R B B N L T

380M1S TOYLNOD 3SN OL SLNIOd 3718YMO1TV 6 3HNOI4

1 1
12 401S|14041S




W

i)

R
S

g
12 Mt




L

12.) J¥NIVYIIW3L 3SVD

(92} 3¥n1vy3dWaL 35V
0L 02 os oy 0c.0z o o 02 08 05 or 0t 0z o o
' Fa o <
| 7 .
= | 9l ”/’/?\JJ\\‘»I[‘ e e |
D Ak e “Am: i 1. Laveimon =i
g
e
N
“Ner 3
]
|
—J02

/a
4_- hxw*ao )._...35 Lg 21- L“

ANIHHND A1ddNS L10A S+ 99Z 3UNDIS AN3HHND A7ddNS L10A ZL— *9Z NI

41 100,
00S _00¥ 00 002 001

ﬂ_z: ._WEW V
t:uz_ 1N8DHS j0€

AN3HEND 1NdLNO LINJYID LHOHS $Z 3HNDI4

AVQ “LWE1 "HO ‘34 ‘3d '8QY—1LaY S ELDDIE]

== =N
PSR e 1W81 ‘va
—0A ‘80 ‘34 ‘34
i 90¥-10¥
Ava 1
—— ———Fwuon |
—7A | | sindino
WA— — = 31viS-y1
4_ _! vou
‘NIW ——Eeel R 3
u0s2 3

AVQH £€Z 3uUN9I4

3MS ‘3aH ZZ 3uNDId

172

NO-NYNL LW8L 1Z 3HNOId 440-N¥NL 303 0Z 38NOI4

dAlL E
J suoos ™ iA o _'

4340NHNL LWEL 61 3HNDI3 NO-NHNL D03 81 3HNOIY A1NOY3S L1 3¥NOIS

*SD 40 SUOOE ISV M0
318v1S 38 ISHN S118 TOHINOD
"Q3AY3SE0 3¥Y SI34S HIOM 35INd
ONY 3903 ONITIVEL SY ONOT SV ‘WAMININ SUOOE 38 ISNW

“NIn
IVIILIND 1ON SI VivD 40 3903 ONIQVIY $118 TOMINOD GNV 380¥1S TONINOD o< SUOOE
= 5 = = Sd3 "1°26N '8S1°dN

291 38NOI4 991 3¥N9Id SO ®9L 3¥NOId







