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Jumper selectable address decoding
6-bit latching digital-to-analog converter
Glass epoxy printed circuit board with
plated-through holes and gold-plated
fingers

Audio amplifier

Speaker

Volume control

RCA phono jack for connection to
external audio system

Complete users manual with BASIC
program for writing musical scores
and 8080 Assembly Language routine
to play them

60-day parts and labor warranty

NEWTECH COMPUTER SYSTEMS, INC.

131 JORALEMON STREET *

BROOKLYN, NEW YORK 11201 * (212) 625-6220

The Communications Group



MODEL 6 MUSIC BOARD USERS MANUAL

CONTENTS

£ Introduction

IT. Theory of Operation

Address Decoding

u Data Latching

Digital to Analog Conversion (DAC)
Audio Amplifier

. Power Supply

Mmoo oW e

ILE, Users Guide’
A. External Speakers
B Use with Home Audio System

IV. Sof tware
V. Schematic and Parts List
VL Warranty and Warranty Registration Form

() 1977 NEWTECH COMPUTER SYSTEMS, INC. Rev.A  June, 1977



I. GENERAL

Newtech Computer Systems' low-cost Model 6 Music Board enables anyone

with an S-100 bus computer to produce music and sound effects. Applications
include generating melodies, rhythms, sound effects, Morse code, touch-

tone synthesis, and more.

The Model 6 is fully assembled and tested. Its features include selectable
output port address decoding, a latched 6-bit digital-to-analog converter,
audio amplifier, speaker, volume control, and RCA phono jack for convenient
connection to your home audio system., It employs a glass epoxy printed
circuit board with plated-through holes, gold-plated fingers and top
quality components.

The Model 6 Users Manual provides complete documentation and includes a
BASIC Language program for writing musical scores and an 8080 Assembly
Language routine for playing them. Other software has been published
which can easily be implemented on the Model 6. For example, Hal
Chamberlain's "Computer Bits'" articles in the September and October 1976
issues of Popular Electronics contain programs for tone, white noise,
and "weird sound" generation, as well as a musical frequency table and
tables for touch-tone frequency generation. Malcolm Wright's "Alphanumeric
Music with Amplitude Control" (available from People's Computer Company)
is another excellent resource for implementation of music on the Model 6
Music Board.




IL, THEORY OF OPERATION

A. Address Decoding:

Address decoding is performed by the 8-input NAND gate ICl and the Hex
Buffer IC2. The output of IC1 (Pin 8) goes low only when all the inputs
to ICl are high. During any output instruction SOUT goes high. Signal
PWR is pulsed low during an output instruction and is therefore followed
by inverter 2E to drive Pin 4 high.

When executing an output instruction the 8080 sends the output port
address information out on the lower 8 address bus lines —-- A0 thru A7 on
S-100 busses. To uniquely decode an individual output instruction all 8
address bits would need to be decoded. The Model 6 Music Board decodes
only the 6 most significant bits (A2 thru A7) and does not care about
bits A0 and Al. This will result in the board responding equally well to
any of four adjacent output addresses.

The 4 most significant output port address bits (A7 thru A4) are jumper

selectable. Address bit A3 is hard-wired for a 0, bit A2 is hard-wired
for a 1, and bits Al and AO are not decoded (they're "don't cares').

A7 A6 A5 A4 A3 A2 A1l A0

lo fofla1flolol1]x]x
[4 -~ JLYJL7_J

Selectable Fixed Don't Care

Output Port Address Selection

The Model 6 Music Board is supplied with address jumpers inserted for

Port 24 Hex (044 Octal). Newtech Computer Systems software for the Model 6
Music Board uses this port as standard. Table 1 indicates the jumper
positions to use for assigning other addresses to the Model 6. Your software
must conform accordingly, of course.

CAUTION: CARE SHOULD BE TAKEN NOT TO JUMPER AN INDIVIDUAL BIT AS BOTH A
O AND A 1 AT THE SAME TIME, AS THIS WILL SHORT OUT ONE OF THE HEX INVERTERS

AND MAY DESTROY IC2.



NEWTECH COMPUTER SYSTEMS INC.

MODEL 6 MUSIC BOARD

Table 1. OUTPUT PORT ADDRESS SELECTION

Ports selected (Hex) J J2 J3 J4 J5 J6 J7 J8
0 04,05,06,07 X X X X
1 14,15,16,17 X X X X
2 * 24,25,26,27 X X X X
3 34,35,36,37 X X X X
4 44,45,46,47 X X X X
5 54,55,56,57 X X X X
6 64,65,66,67 X X X X
7 74,75,76,77 X X X X
8 84,85,86,87 X X X X
9 94,95,96,97 X X X X
A Al ,A5,A6,A7 X X X X
B B4,B5,B6,B7 X X X X
C c4,C5,C6,C7 X 4 X X
D D4 ,D5,D6,D7 X X X X
E E4,E5,E6,E7 X X X X
F F4,F5,F6,F7 X X X X
1 — 16 1 16
o T
f —34 13 4 —34 13
5 —2 1) 5 —E 12
6 —& —11 6 11
7 —X—10 7 10
g —J&___ g g —T8 g
Address Jumper Positions Jumpers for Standard Address Port 24Hex

* Standard port assignment is for Port 24H
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B. Data Latching:

When an output instruction is performed to the Model 6 output port

address the 8-bit contents of the accumulator appear on the data bus lines
DOO thru DO7. The most significant six bits of this data, D02 thru DO7,
are latched by the Hex latch IC3.

C. Digital to Analog Conversion (DAC):

The data latched in IC3 is buffered by CMOS buffers. These buffers
drive an R/2R ladder network with voltages very close to 0 volts and the
+5 volt supply. The ladder network employs 17 tolerance precision
resisters and is minimally loaded by a high impedance voltage divider
into the audio amplifier.

D. Audio Amplifier:

The analog output from the R/2R DAC ladder network is AC coupled through
capacitor C7 and resistive divider network R14, R15 to an audio amplifier
IC5. The output low pass filter R16 and C10, and capacitors C2 and C9

on the amplifier 12Volt supply, are required to maintain amplifier
stability. The output of the R/2R ladder network can swing from 0 to

5 Volts. The input to IC5 can thus range from near zero to 5 Volts

25K/ (2M+25K) = .062 Volts peak to peak. The gain of IC5 is about

50, so its output will swing about 3.08 Volts peak to peak. For a
maximum amplitude square wave, output will thus be 3.08/2 = 1.54VRMS.
The maximum direct power output to an 8 Ohm speaker will thus be

(l.54f /8 =~ .3 Watt and peak speaker load current will be V/R = 1.54/8=
.19 Ampere.

This rather detailed explanation of the audio amplifier section has been
given for two reasons. The first is to make its operation easy to understand.
The second is that it is important to understand the limitations of the

Model 6 and what it will and will not do. It will drive the 2" speaker

on the Model 6 Music Board or, alternatively, a small, external, efficient

8 Ohm speaker. Of course, the Model 6 can be used as well as an input to
your audio system. One of the things the Model 6 will not do (nor for that
matter will any other music board designed to run off a hobbyist computer
power supply), is replace a home high fidelity system power amplifier to
drive large inefficient speaker systems.

The Model 6 Music Board 12 Volt power supply, audio amplifier IC, and

output capacitor C6 are conservatively rated to operate as supplied. But

DO NOT ATTEMPT TO SOUP-UP THIS CIRCUIT TO PROVIDE HIGHER POWER OUTPUT.

It would be dangerous, as the components are not rated for the increased stresses.




E. Power Supply:

IC6 inputs +18 Volts unregulated from the $-100 bus and provides

12 Volts regulated to the audio amplifier IC5. Capacitor Cl on the
regulator input is required for regulator stability. Capacitors C2
and C9 are required for improved high frequency supply regulation and
for stability of the audio amplifier ICS5.

IC7 inputs +8 Volts unregulated from the S-100 bus and provides 5 Volts
regulated for the logic and DAC circuitry. Capacitor C3 on the regulator
input is required for regulator stability and capacitors C4 and C5 for
improved high frequency regulation.



TEL; USERS GUIDE

A. External Speakers:

Considerable improvement in sound quality can be readily achieved over
the 2" speaker supplied with the Model 6 by using an external speaker.

When this is done, jumper JPRL should be removed (or cut) to disconnect
the on-board speaker. The external speaker can be connected at Jl.
Excellent sound production has been achieved using very inexpensive

5" speakers.

B. Use with Home Audio System:

Best sound production is achieved when the Model 6 is connected to a
high fidelity amplifier. An auxiliary input jack is likely your best
choice.

CAUTION: The Model 6 is capable of producing a very wide range of
frequencies extending from the subaudible, through the entire audio

range and up to the ultrasonic. You should use the common sense you would
use with any other signal source, such as a record turntable or radio.
Play too loud, particularly on the bass drive, and you can damage

your speakers.

Additionally, your software can cause subaudible or ultrasonic range
outputs from the Model 6 which you can only see on an oscilloscope and yet
may be driving your speaker system. So, a good rule of thumb would be to
first set up your amplifier and Model 6 volume controls for the test
program given herein, or for some other program known to be in the audio
range, and then NEVER substantially exceed those amplifier settings.



IV, SOFTWARE

The two programs contained herein are named MICROSCORE and MICROPLAY.
MICROSCORE is a BASIC program that uses alphanumeric notations of

musical notes to produce a table of constants which, in turn, is used by
the Assembly Language MICROPLAY program to "play" the music. The
calculation of constants assumes use of an 8080 processor with no wait
states, However, both MICROSCORE and MICROPLAY can easily be changed

for use with a machine with wait states or with other S-100 bus processors.

MICROSCORE was written in North Star BASIC (Rev. 6), and may require
modification for other BASIC's.

The music used in MICROSCORE is '"The Entertainer'" by Scott Joplin.
Other music can be coded and inserted as DATA ctatements instead of
those used for the Joplin piece.

Each note in the music is specified by a four- or five-character string
appearing as a DATA statement in MICROSCORE. For example, the first
note of the music, a sixteenth-note '"D", is sgpecified on line 830

as ''DB3s".

Pitch is specified by the first three characters:

First charactery MA", "“B'Y, "', Mp", "g". "p", "g"

Indicates pitch within an octave.

Second character: "#'"(sharp), "!'"(flat), "B"(blank character, or natural)

Indicates whether the pitch is raised or lowered (or neither)
by a half-step.

Third character: "1'", "2", "3"

Indicates the octave, with "1" being the lowest of the three
octaves starting at A=220Hz, "2" being the second octave
starting at A=440Hz, and "3" being the third octave starting
at A=880Hz.

Duration is specified by the fourth and fifth characters:

Fourth character: "S8"(sixteenth), "E"(eighth), "Q"(quarter),
"H" (half), "W"(whole)

Indicates relative length of each pitch.

Fifth character (optional): "."

Indicates increasing by half the duration of the note specified
by the fourth character.



Thus, for example, the first six notes of '"The Entertainer" used in

MICROSCORE:
. _ "‘"'-T-__
5__*‘1_ i

D } @ ‘i__;

ﬂhhﬂr

| i
\{c#?\i!

are coded as:
83[} DATA "DBBS” F ||EB3S|I 5 "0535" 5 rIAB3EH z ”B”BS" - "052}3”

MICROSCORE has a special End-of-Score one-character string "X" which
enters a zero pitch constant in the MICROPLAY score to indicate the end
of the music.

Tempo can be increased or decreased by changing the constant Ké6.
The speed is proportional to K6, so doubling K6 would double
the speed of the music.

Illegal characters in a note specification string will produce an error
message and terminate score compilation. The error message would be
of the form:

ERROR IN NOTE #1
DATA STRING "A#3P."
CHARACTER #4

In this example the fourth character is illegal. When the score is
completely compiled without error messages, '"'SCORE COMPILATION COMPLETE"
will be indicated.

The starting location of the score produced is specified by the variable
U. Standard location is 100H (specified as 256 in BASIC) but can be
changed to any free memory location, provided the score location pointer
in MICROPLAY is made to agree.

Program execution starts at the first statement —-- requiring you to
simply type "RUN".

Roughly eight to ten bytes of memory are required in the BASIC program
for each note of music specified. MICROPLAY requires three bytes for
each note of music.



FLOW CHART FOR MICROPLAY REV.A JUNE 1977

INITIALIZE PLACE TO
BEGINNING OF SCORE.

ND OF SCORE?
RITCH CONSTANT=02

TRANSFER PITCH AND
DURATION CONSTANTS
FROM SCORE INTO PLAY
ROUTINE, INCREMENT &
SAVE PLACE. POINTER.

PLAY NEXT NOTE.
(CALL PLAY)

|

INITIALIZE ENVELOPE
SEGMENT COUNT TO 8.

PUT AMPLITUDE OF 1ST
SEGMENT IN A,

PUT DURATION
CONSTANT IN BC. |

CGa>

; -4
[OUTPUT HALF OF A SQUARE WAVE.

lDELAY ACCORDING TO PITCH CONSTANT.

A 4

COMPLEMENT OUTPUT VALUE IN ACCUMULATOR.

A

DECREMENT DURATION COUNT. |

PUT PITCH CONSTANT
IN D.

RETURN

[OUTPUT HALF OF A SQUARE WAVE.

INCREMENT ENVELOPE POINTER IN HL.

DECREMENT ENVELOPE SEGMENT COUNTER IN E.

RESTORE DURATION AND PITCH CONSTANTS
TO BC & D, AMPLITUDE TO A.




12¢ REM MICROSCORE REV.A JUNE 1977
112 REM NEWTECH COMPUTER SYSTEMS INC.
128 REM 131 JORALEMON STREET

132 RZM BROOKLVN, N.Y. 11221

147 REM

152 LET U=256 \REM U DEFINES SCOREZ AREA IN MEMORY.
162 LET Kl=21(C1l/12)

172 LET X6=1.2 \REM TEM®0 CONTROL

182  DIM 2Z3(5)

192 FOR V=1 TO .1232

222 LET C=1

212 READ %%

22¢ LLET N=124

2372 IF 2Z3¢1,1)="A" THEN N=1
247 IF Z3¢1,1)="3" THEN N=3
257 IF Z3¢l,1)="C*" THEN N=4
267 IF 23C1,1)="D" THEN N=6
273 IF Z8Cl,1)="E" THEN N=8
287 IF Z$Cl,1)="F" THEN N=9
297 IF Z3C1,1)="G" THEN N=11
327 IF  Z$Cl,1)="Y" THEN GOTO 7282
317 IF N=122 THEN 30TO 752
323 LET C=2

332 LET 4M=127

347 IF Z$(2,2)='"1" THEN M=N-1
357 IF 2§(2,2)="#" THEN M=N+l
3%2 IF #3(2,2)=" ' THEN =N
377 IF M=1%292 THEN 30TO 762
332 LET C=3

39@ LET =122

4723 IF 73(3,3)="1" THEN P=M
412 IF Z$(3,3)="2" THEN "=i+12
427 IF 23(3,3)="3" THEN P=M+24
437 IF =128 THEN GO0TO 763
447 LET C=4

452 LET T=122

460 IF 28(C4,4)="5" THEN T=16
47 % IF Z$C4,4)="E" THEN T=8
437 IF ?$(4,4)="Q" THEN T=4
439 IF 2$C4,4)="H" THEN T=2

57 & IF 2$C4,4)="y" THEN T=1
517 IF T=1#23 THEN GOTO 7562

522 IF LEN(Z$)=4 THEN 30TO 562
530 LET C=5

547 IF 2$(5,5)="." THEN T=2%T/3
554 =EM CALCULATE CONSTANTS

56 A LET F1=220%(X11(P=-1))

572 LET TI=1016/(2%F1)

587 LET X3=(T1=-56.5)/7.5

599 LET K4=F1/(XK6%T)

527 LET D3=INT(K4) \REM MAKE DURATION ZVEN#
612 LET D4=2xD3-2xINT(D3/2)

623 LET DS=INT(D4/255) \REM CALC. 2 B3YTES
632 LET D6=D5+1 \REM D6=153

647 LET D7=D4-D5%256 \REM D7=LS3B

659 REM TRANSFER CONSTANTS TO SCORE AREA.
562 FILL U+3%(V=1),INT(K3+.:5)

677 FILL U+3%x(J-1)+1,D7

683 FILL U+3x(V-1)+2,0D05

6972 PRINT 'V

787 NEMT U



714 STOP

728 FILL U+3x(V=-1),9

73@ PRINT

7472 SRINT *SCOREZ COMPILATION COMPLETE!"™

759 STOR

764 PRINT "ERROR IN NOTE #',V

774 PRINT "DATA STRING ",#3

782 =2INT "CHARACTER #'",C

797 STO®

3AZA ZHND

8172 REH

823 TEM  "THE ENTERTAINER' BY SCOTT JOPLIN

837 DATA "D 3S","EZ 35*",'"C 35","A 3L","B 35".,"G 2&"

842 DATA "D 28§","E 25", "G 25","A 2E","3 25",'"A 2S","A!25"

257 DATA "G 1Q","G 3E","D 15", "D#15"

B6@ DATA "E 15","C 2E'","Z 15","C 2E"»"E 15".,"C 23."

872 DATA "C 3S'","D 35","D#35"

8872 DATA “E 35"."C 35",%D 35";“E 3E"

897 DATa "3 35","D 3E"

927 DATA "C 3Q2.","D 1S5","D#IS™

912 DATA "L 1S5","C 2g","z 15","C 2E","E 15","C 2Q."

922 DATA “C 2S'",'A 3S5","G 25"

932 DATA "“F#25","A 35","C 3S","E 3E","D 3S","C 35",'"A 3s"

947 DATA "D 37.'","D 1S","D#1S"

952 DATA “E 158";"C 2C":"E 15'","C 2EY,"E 18","C 20"

9672 DATA "C 3S5","D 35","D#3S"

7@ DATA "E. 35":"C 3S'™,"D 33""E JEN,"B 38"."D 3EY

983 DATA "C 37%.","C 35","D 335"

292 DATA '"E 35","C 35","D 35","& 3E"."C 3S".,"D 35".,"C 3s"
123® DATA "E 35","C 3S","D 35","E 3&","C 33","D 35","C 35"
1219 DATA “E 3S","C 3J5".,"D 3Js","E JE","3 35"."D 32"

1322 DATA Y“C 3QY,"C 35Y,YME 25","r 28".,"F#25"

1232 DATA "G 2EY,"A 35", "G 2E",ME 25","F 281,"F¥25"

1642 DATA "0 28", 'A 35", "G 2zZ%,"E 25".,'"C 28","C 15"
125@DATA"A 25',"3 28", 25","D 28", E 25","D 25",'"C 25","D
1262 DATA "C 2&","G 1E","C lav, "y

READY

n‘!tI\J

1 23456789 1211 1213 14 13 16 17 18 19 22 21 22 23
23 20 3@ 31 32 33 34 35 36 37 38 39 42 41 42 43 44 45 45 41
52 53 54 55 36 37 5% 59 62 61 62 63 64 65 66 67 68 693 72 71
76 77 78 79 82 81 82 83 84 85 86 87 83 89 98 91 92 93 94 95
122 171 122 133 144 125 186 127 10% 12% 112 111 112 113 114
118 119 129

SCORE COMPILATION COM™PLEZTZ!

5TO® IN LINE
READY

760

MICROSCORE REV.A page 2

25!!

27
51
s
39
117

24
48
72
55
1115

25
49
73 74
97 38
116

26
242



2222
AR2AR
AAAA
AAAR
ARAD
ZAQA
A222
22322
IAAD
2ARD
AN
AR
ZAAQA
A2
AAAR
ARAG
2227
ZAAD
22027
arAa
AAAA
ARAZ
AR
AAZ3
A2 26
2209
222C
AR
AAAT
2212
312
2312
aal2
AA L2
7213
22156
Z219
?ﬂla
Ar13
AZ1E
2221
22
2723
2225
AA2G
A7 24
222D
222D
2232
2833
7333
2233

3]

22
2A

—

3L
cA

7C
32
32
23

-
—_

-~
-
=

32
23
7TE
32
32
23
22
CD

Cc3

TrE
AR
6D
6D
a2z

3A
5D

a8

5B

&0

33
@ae

73
a1
22
AP

AR
AR

an
AR

A7
AR

aa

A7
22

2122
2l1a
2122
21232
2142
2152
21632
21783
2183
2192
A277
22173
22202
2230@
A240
72253
A267A
A277
A2B2
A2972
23272
2312
BLRD
A413
2427
AL3A
J442

459
P49
A473
2475
2432

485
2497
A522
2312
2527
AS37
AS47
A557
2562
A37a
ASEA
2590
572
Z261a
A620
2632
2543
6592
A663
ATAA

HLJ\.-b.k-\-.\nal-l.ql.-l-\-H-bch.hn\.\-qlﬁ.\t‘-t‘!c\-t\-.

MICROPLAY REV.A

JUNE 1977

NEWTECH COQMPUTER SYSTEMS INC.

131 JORALEMON STREET

BQOOI{LV‘JJ WeYe 112021

MICROPLAY STARTS AT THE BEGINNINS OF THZ
AEMORY AREA DESIGNATED '"SCORE'"™ AND
TRANSFERS INTO THE PLAY ROUTINE A 1=-3YTEH
PITCH PARAMETER AND A 2-BYTE DURATION
PARAVETZR. THE ROUTINE THEN CALLS THE
PLAY ROUTINE TO GUTDU; TO THE MODEL &
THZ MUSICAL WOTZ SPECIFIED BY THESEZ NGTE
DA?AMLTL?S. MICROPLAY CONTINUES TRAN:-
FEZRING NOTE PARAMETERS AND CALLING THE
PLAY ROUTINE UNTIL A PITCH CONSTANT OF
ZERO I5 ZHNCOUNTEZRED WHICH INDICATES TH=
END OF THE MUSICAL SCOnRE.

THIS VERSION OF HMICROPLAY WAS WRITTEN
FOR A 83282 HAVING 2 WAIT STATES 2UT cal
BE MODIFIZD FOR %232'S WITH WAIT STATES
OR FOR 282 ™»R0CESS0735.

BESIN L¥I SP,STACK 3INIT. STACK RPOINTER.
NIT LXI Hs5CO0RE SINIT. SCONE POINTER.
SHLD PLACE
HEXT LHLD PLACE 5 IF END OF SCORE THzN
AVI AL? JLO0P HEZE.
oHR i
HZIRz JZ HERE ;Y0UN ENDING?
H EL3SE TRANSFLER
; FPARAMETERS FOR NEXT
H JNOTE OF 3CORE INTO
H ;PLAY MOUTINE.
MoV ALl ;LOAD RPITCH.
5T XroR2+]
5TA XFER4+]
INX H
A0V AL sLOGAD WCTZ DURATION
STA XFzZRl+!1 sLSD.
S5TA XFER3+1
INY. H
A0V Asd ;L0OAD KOTZ DURATION
3TA XFEAl+2 dSD.
STA XFER3+2
I H
S5HLO PLACE JS5AVIZ PLACE IN 3C070L.
>
CALL PLAY 5 PLAY ONLZ WUTL.
JirlP WEX ;a0 DO NEXT NOTE.
H
3
;



A233
@235
- 3238

2239

@339
A3 3C
233D
Q242
A4z
2344
A344
ar45
%46
2247
A48
2749
2244
22473
2B 4=
AAY4F
AASE
@253
@354
AAS7
27259
AA5A
2853
285C
225C
7AS5F
Az261
AA62
A265
AA6 5
Ax65
2265
72365
2AES5
A%55
AR6 5
AR65
AA6S
P255
2267
2A6E
AAGS
ansa
2726183
A6C
A760D
A25D
AR5 D
AASF
AAEF
AAGF

34

93
372
D#
FE
FF
FF
32
5

A2

65
23

40
22
24

4a
3C

43
24

A2

4A

a2z

AA

ea

22

aa

22
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‘2822

asia
2820
2330
2840
2850
28602
2389
289@
2922
2925
gl
29209
2930
2942
2957
7967
@972
29803
2997
1023
1212
1922
1332
1343
1252
1267
1272
1253
12932
1113
1122
1132
1142
1141
1142
1143
1144
1145
1146
1147
11392
1152
11742
11872
1192
1222
1213
12292
1233
20232
2319
2¢22
2232
2340

PLAY LXI
1MV1
MoV

’

XFEZR1 LXI1

LOoQP2 MOV
Jiip

HFER2 MVI
ouT

INR
Dgn
INR
oc=
INR
DC=R
LOOP3 DCR
JNZ
XRA
DC=R
JIvZ
DCR
JNZ
ouT
1IN
DCR
RZ

XFERJ LXI
¥XFLR4 HMVI
[0V
JiP

ZNVELORE
HAXIMUM

ACCUMULATOR IS

H,TBLI
C.8
AsM

B, LNGTH
B,B
XFER2
D,PITCH
MODL6

M
“
i |
|
i
4
o
LOQOP3
i
C
Logre
3
XFER2
M0DL6
H

[

3.LNGTH
D,PITCH
Asvl
LOooRP3

3INIT ENVELOPE POINTER
3INIT. SEGHMENT COUNT.
3GET STARTING

3 AMPLTUDE.

JINIT. DURATION COUNT.
JWASTE TIME (WT2)

3 W

3INIT. PITCH CONSTANT.
;0UTRUT HALF WAVE TO
3MUSIC BOARD.

JWASTE MAUCH TIME (Wi

;s DELAY ACCORDING TO
JPITCH CONSTANT.,
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MODEL 6 MUSIC BOARD TEST ROUTINE

THIS ROUTINE PRODUCES A TRIANGULAR
RAMP WAVEFQORM OF 312.5 HZ FOR A
2MH#Z CLOCK B8@8@ SYSTEM WITH NO WAIT
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NEWTECH COMPUTER SYSTEMS INC.

MODEL 6 MUSIC BOARD

Parts List
ICl 741830
IC2 741504
IC3 7418174
IC4 CD4050
IC5 LM380
IC6 7812 or 340T-12
1C7 78105
R1-R6 Resistor, 20K Ohm 1%
R7-R12 Resistor, 10K Ohm 1%
R13 Resistor, 4.7K Ohm 10%
R14 Resistor, 2M Ohm 10%
R15 Resistor, Potentiometer, 25K Ohm
R16 Resistor, 1 Ohm 10% 1/2 Watt

C1,C2,C3 Capacitor, 1uF 35 Volt Tantalum
C4,C5,C7 Capacitor, 0.1uF 12 Volt disc
c9,C10

cé Capacitor, 220uF 25 Volt

C8 Capacitor, 4.7uF 10 Volt Tantalum
SPKR Speaker, 8 Ohm 0.2 Watt

J1 Phono Jack

1 ea. Screw, 6-32x1/4"

1 ea. Hex Nut, 6-32x1/4"

1 ea. Lockwasher, #6



NEWTECH COMPUTER SYSTEMS INC.

MODEL 6 MUSIC BOARD

Parts List
ICL 74LS30
IC2 741504
IC3 7418174
IC4 CD4050
IC5 1M380
IC6 7812 or 340T-12
IC7 78105
R1-R6 Resistor, 20K Ohm 1%
R7-R12 Resistor, 10K Ohm 1%
R13 Resistor, 4.7K Ohm 10%
R14 Resistor, 2M Ohm 10%
R15 Resistor, Potentiometer, 25K Ohm
R16 Resistor, 1 Ohm 10% 1/2 Watt

C1,C2,C3 Capacitor, 1uF 35 Volt Tantalum
C4,C5,C7 Capacitor, 0.1uF 12 Volt disc
C9,C10

cé Capacitor, 220uF 25 Volt

c8 Capacitor, 4.7uF 10 Volt Tantalum
SPKR Speaker, 8 Ohm 0.2 Watt

J1 Phono Jack

1 ea. Screw, 6-32x1/4"

1 ea. Hex Nut, 6-32x1/4"

1 ea. Lockwasher, #6



Sixty-Day Warranty

The Model 6 Music Board from Newtech Computer Systems is warranted to
the original purchaser for a period of sixty days from the original
purchase date under normal use and service against defective materials
or workmanship.

Defective parts will be repaired, adjusted and/or replaced at no charge
when the Model 6 Music Board is returned prepaid with Return Authorization
Slip to Newtech Computer Systems Inc.

The warranty is void if the Model 6 Music Board has been damaged by accident
or misuse, or if the Music Board has been serviced or modified by any
person other than Newtech Computer Systems Inc.

This warranty contains the entire obligation of Newtech Computer Systems
Inc. and no other warranties expressed, implied, or statutory are given.

This warranty is void unless the warranty registration card has been
properly completed and mailed to Newtech Computer Systems within ten
days of purchase.



Warranty Registration Form

To insure proper warranty coverage, complete and return this form within
ten days of purchase to:

NEWTECH COMPUTER SYSTEMS INC.
131 JORALEMON STREET
BROOKLYN, NEW YORK 11201

NAME STREET ADDRESS
SERIAL NUMBER CITY,STATE,ZIP
DATE OF PURCHASE PLACE OF PURCHASE
PROFESSION

WHAT COMPUTER SYSTEM DO YOU HAVE?

WHAT SOFTWARE WOULD YOU LIKE TO SEE FOR THE MODEL 6?

WHERE DID YOU FIRST FIND OUT ABOUT THE MODEL 6?




