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PAL 01 PAL 01 !- ~................................................................ :
PA2 02 PA2 02 PA2 02 PA2 02 >- ~PA3 03 .- PA3 03 PA3 03 PA3 03

~
PA4 04 f- PA4 04 PA4 04 t:: PA4 04 ~R43 i<2W2PAS OS

~ ~
PAS OS PAS OS PAS OS +12V ~B20EPA6 06 PA6 06 PA6 06 ~ PA6 06 L 12

PA7 07 § PA7 07 - PA7 07

~

PA7 07 - R42 - 11 lPi~PBO PBO :::- PBO PBO • B20E +SVO-
10PBl on PBl AO PBl '9 AO PBl AO 9PB2 AO PB2 AO ---, PB2 AO PB2 AO BPB3 Al ;-- PB3 Al ---, PB3 Al PB3 Al 7'---- PB4 >-- PB4 ---, PB4 2 PB4 6'---- PBS .6 CS3 "- PBS ." CS4 "- PBS CS ." Cs,,, PBS ." CSt S 'G·tlit~·I\-c::'---- PB6 CS >-- PB6 CS

~

PB6 2 PB6 CS 4- PB7 RO ;:m::: PB7 RO PB7 RO PB7 RO u"" 3 CRESCENDO---, PCO WR PCO WR PCO WR /

~

PCO WR 2 PEOAL
PCl RES PCl RES PCl RES PCl RES § INl OUTl

~

1PC2 PC2 PC2 PC2 IN2 OUT2 '--PC3 PC3 PC3 PC3 IN3 OUT3PC4 PC4 PC4 PC4 IN4 OUT4PCS PCS PCS PCS INS OUTSPC6 U11 PC6 U12 PC6 U27 PC6 U22 IN6 OUT6PC7 B2SS PC7 B2SS PC7 B2SS PC7 B2SS IN7 OUT7INB OUTBDIODE ~v
ULN""U.>

[ R41lk2

."" ,
R~

-
U21C + R39

~
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lSOE

I
,BL.--, I~l.BL._.. .81__ JUQ.- Bft--, ~'lBil.--,
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U210 +"- I ~ I LM:a lSOE
;-- I I;-- 1 ;-- ,CR9~ I ~ R34

B><4k7*+
.-
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I
~

I
;QJU1 ~

I
:2I'U.!I = = ~ ;QIlZJi U21A + R33
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~

i:: i:: r'\ g ~

~

~ ~ r'\ g ~
LM:~

lSOE

d ,CR7 R32,.- - U20C + lSOE- -
L~:~

.- -~ - ~ '- '- - ,CR6'--- - - - - - - - R29U200 + lSOE
Bi....--, .CRS

LM:a-~l U20B + R30
LM324 lSOE

.CR4
ta [U20A + R31

LM:a lSOE
B><4k7 .c"" [U19C + R3S

L~:~~

lSOE

.""" [U190 + R36
LM324 ......,.,lSOE

.CRt
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-
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LM324 lk2
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PAD DO 4 4 PAD DO

~

PA~ O~

•
PA~ O~PA2 02

~
PA2 02PA3 03

~

PA3 03PA4 04 PA4 04PAS OS :/ PAS OSPA6 06 PA6 06PA7 07 PA7 07 -- PBO PBO~ PB~ AD PB~ AD~ PB2 AD PB2 AD
== PB3 A~ PB3 A~PB4 PB4PBS ." ".•" PBS ." """PB6 CS

~
PB6 CSPB7 RO PB7 ROPCO WR PCO WRPC~ RES PC~ RESPC2 PC2PC3 PC3PC4 PC4PCS PCSPC6 U~4 PC6 U~6PC7 B2SS PC7 B2SS

555555555555 555555555555 555555555555 SSSSSSDSSSSSTTTTTTTTTTTT TTTTTTTTTTTT TTTTTTTTTTTT TTTTTTTTTTTT
888888881111 111122222222 666666667777 777788888888812345678123 456781234567 812345678123 456781234567
1". 1 •• 1 1 1 1 '1111 1 1 1"1 1 • I

12tA9B76S432~,1 2tA9B76S432~1 2tA9B76S432~1 2tA9B76S432~CON~O CONll CON6 CON7

55555555 55555555 55555555TTTTTTTT TTTTTTTT TTTTTTTT
88888888 11111111 2222222281234567 81234567 81234567~-••8x4k7 8x4k7 8x4k7

- PAD DOPA~ O~PA2 02PA3 03PA4 04PAS OSPA6 06PA7 07

E
PBOPB~ AD 19 ADPB2PB3 A~PB4PBS CS L6 ,,57PB6PB7 ROPCO WRPC~ RESPC2PC3

E PC4PCSPC6 U~SPC7 B2SS

555555555555 555555555555TTTTTTTTTTTT TTTTTTTTTTTT333333334444 444455555555812345678123 456781234567
'11 1 1 1 1 '1'')''11

12tA9B76S432~1 2tA9B76S432~1I : CON91 CONB I

55555555TTTTTTTT
3333333381234567

55555555TTTTTTTT5555555581234567

55555555TTTTTTTT4444444481234567

I
I

R2~
Sx4k7

55555555TTTTTTTT6666666681234567

SSDSSSSSTTTTTTTT
8888888881234567

55555555TTTTTTTT7777777781234567

I 1'~ ,R~7 ---rIT!i'
8x4k7 8x4k7

PAD DO

~

PA~ O~PA2 02PA3 03PA4 04PAS OSPA6 06

~

PA7 07PBOPB~ AnPB2 ADPB3 A~PB4PBS .6 " ••qPB6 CSPB7 RO~ PCO WR- PC~ RES- PC2- PC3~ PC4

~
PCSPC6 U~7PC7 B2SS

5555 555555555555SSSSSSSSTTTT TTTTTTTTTTTTTTTTTTTT1111 111111111111999999998888 888811111111812345678123 456781234567
1 1 1 1 1')''11''1'1''11''1'1'1'1
2tA9B76S432~1 2tA9B76S432~

CON41 CONS
55555555 55555555TTTTTTTT TTTTTTTT11111111 11111111
88888888 1111111181234567 81234567

55555555TTTTTTTT9999999981234567

r I • I ' '
i 1',1 11 ,! u....LLL..J I I I
'h--~ I -.-----ru'l' 4r-----rm:,
~Ii" B><4k7 ~ B><4k7 -./1 B><4k7

4 PAD
c-- PA~

-- PA2'-- PA3'-- PA4'-- PAS'-- PA6
PA7PBO
PB~PB2PB3PB4PBSPB6PB7PCO
PC~PC2PC3PC4PCSPC6PC7

DO 4
010203

~
04OS0607

AD AD

A1
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ROWRRES

55555555TTTTTTTT11111111
55555555"""" """"NNNNNNNN812345678123 456781234567
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2tA9B76S432~112tA9B76S432~1
CON21 CON31

55555555TTTTTTTT
11111111
55555555 """""""" NNNNNNNN81234567 81234567 81234567

III III 1
!~Lt::: I

8)(:~~1 ~ 8)(4k7 ~ ~

PADPA~PA2PA3PA4PASPA6PA7PBO
PB~PB2PB3PB4PBSPB6PB7PCOPC~PC2'-- PC3'-- PC4==_ PCS,- PC6PC7

555555555555TTTTTTTTTTTT111111111111222222223333812345678123

AD
A~

CS ."
ROWRRES

U~3B2SS
555555555555TTTTTTTTTTTT111111111111333344444444456781234567

'1'1'1'11'1111'1'1'1'11 1 1 1 'I
2tA9B76S432~112tA9B76S432~1CON~4 CON~S

55555555 55555555 55555555TTTTTTTT TTTTTTTT TTTTTTTT11111111 11111111 1111111122222222 33333333 4444444481234567 81234567 81234567

r I""" I II
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B><4k7 B><4k7 ~



,..MIOI (OUT): ,..LGNO (OUT); : ,..+SV (OUT): ; : ,..MIOI (THRU)
i i i i [..,.~:~~g~~~~
~ j 1 III l..:·~~~t~~~S

V
00 AD 00 AD 00 AD AD BR01 A1 01 A1 01 A1 A1 BERR02 A2 02 A2 02 A2 A2 IPL103 A3 03 A3 03 A3 A3 IPL2/O04 A4 04 A4 04 A4 A4 00OS AS OS AS OS AS AS 0106 A6 06 A6 06 A6 A6 0207 A7 07 A7 07 A7 A7 03AB AB AB AB 04A9 A9 A9 A9 OSA10 A10 A10 A10 06CS1 All All All 07WE A12 A12 A12 VPAOE A13 A13 CLK~ A14 A14 AS

CI A1S BGA16 FCOA17 FC1A1B FC2A19 HALTRES
R~EOTACK

68008

U2SA

74LS10



l.1o.- R4

[ (OUT) 12 --./220E
) (OUT) 11 - RS , I lJ.lL
J (OUT) 1~ _ 220E V I ~ '"""V

(THRU) ~ - R3 lN41~i.I, Il~ H 10 \.!.1.?~0
(THRU) 6 __ 220E ," ~I~T' ,,::I
CTHRU) S -h R6 ...,. ue l ..,.,.-SOO 4LSOO~ = ,.220E ~ +SV P f---,4 PAO 00 •~~.

)I (IN) 2 PAl 01
;V (IN) 1 -, R7~ - PA2 02

- 220E = ~~~ g~= ~~~g~ htU7
R2 r!f.L Rl - PA7 07 cso 00

I ~ I ., - ~~~ CSl m gi
Ii--- h I' PB2 AO I" AO E 03 ~ V ~. V= f-- i!-- PB3 Al R/R' 04 ~

~ PB4 "n, , OS Re

l ;= R I PBS L", c<;? RS 06 :: 470E R1S
C , ~ I I ~~~ ~~ 071? 470E_._-' . :.J pco WR RXC RXO

e><4k7 B><4k7 PCl RES R9 ;:::::f TXC TXO

PC2 lk ~ ~ :JPC3 RTS OCO
PC4 TD" IRQ CTS U12A " "I

t PCS ""R"" U12B U1SB U1SA' ~ QA A OUT
••.••.1..:>2 PC6 ----- 1~ "'. ~ QB

ED PC7 QA A 1-.2 -'1; QC

~

j12 I'G~EEN ~~3 BZ5" ~ ~~ hf74LSOO 74LSOO I~gCL~L z
20E k7 ::::DI QO CLR ~ I

74LS3'"'' I"llli.l....
- lA
- lC
- 2A- 2C
- 3A- 3C
- 4A

+V -4C
"' U3 J17 11" U1": ~~ ::g~

~ BR AO AO 00 AO 00 AO 00 ~ AO 00 - 6A -12V
'" ~ BERR Al Al 01 Al 01 Al 01 Al 01 - 6C -12V

IPLl A2 A2 02 A2 02 - A2 02 A2 02 - 7A AGNO
IPL2/O A3 A3 03 A3 03 - A3 03 f---, A3 03 7C AGNO
DO A4 A4 04 A4 04 - A4 04 <---; A4 04 BA AGNO
01 AS AS OS AS OS - AS OS F-- AS OS BC AGNO
02 A6 A6 06 A6 06 - A6 06 F-- A6 06 - 9A +3SV

03 A7 IA7 07 A7 07 Ii! A7 07 ~ A7 07 - 9C +3SV04 AB Ae Ae Ae AB - lOA -3SV
OS A9 - A9 ~ A9 A9 A9 - 10C -3SV
06 Al0 - Al0 Al0 Al0 Al0 - llA

'" 07 All All All All All - llC
VPA A12 A12 A12 A12 A12 - 12A
CLK A13 A13 A13 A13 A13 - 12C

- AS A14 A14 A14 A14 13 A14 - 13A
'n - BG A1S A1S ,CSq ~ .cs" :§ - A1S 13C• FCO A16 I-..cso 20 § § - 14A

~g m ~ ~ ~ ~ -t;~
HALT A19 lSC

~ RES Z751Z , ••""" ,••""" ~ - 16A GENl
~OS ~ - 16C GEMl

~/R' lBu~ SV 2BFS12 : g~ t~=g
,..,uq OTACK Ll ~ ,DR - leA LGNO

.••• L IJ?I'" - lec LGNO
"••nn.. ....22u n<; ? '" 'A U9 L: 19A GEN2----- ~. - 19C GEN2

ft '" ~C US !:'HI5'N VOUT ,..<;.. ". J CLK 20A RB
...z. ~c ft ''''~, "'7 , 03 ","" ,....Jo< OC - 20C CHOISE

~~

""''''''A A YO VREF LX •__S02 .•••.'R gfr- 21A B6
soo B Yl [ R14:k( ~ 4 lN414B 07 Q7 21C STR

soo C Y2 4k7 SS CC --, IIC3 06 Q6 .- 22A B4. ...u.. ~O ~ ~ C27 C26 114N7 g~ ~~ ~§~ ~~
",~:J ~ ~bBB ~Vlft Gl YS "--- '-- +10U +47N """'''z :,\:CS 03 Q3 r- 23C B3
J~<;nn ",.J G2A Y6 - ~ .••• 10u 02 Q2 r 24A BO
) 'J4('<;nn G2B Y7 - ~ 01 Ql 24C Bl

'4L513B DO QO : ~~~ ~~

~. ~....u." ..~. ~ -26A LGNO
~ V ••••••0 A n<; <; ,,,.. Ul0 - 26C LGNO

S02 ~B.. - 27A LGNO
Rl0 ",s ~02 I.U" S02 ,..<;<;••, J ,....Jo< CLK - 27C LGNO

I 10k I .~~- mS02 .•••.'R OC - 2eA

U1, ~, .,.."'" ~ 07 Q7 t- - ~~~ SEL7
~ IlmR C B g~ ~~ ;: §~~ ~m

SEN 04 Q4 30C SEL4
Rll 11REF CT __• ~LS02 S02 03 Q3 31A SEL3
10k ~ ,C5B 02 Q2 31C SEL2

=r.:g~N I L rru"" ""'O~ 01 Ql 32A SELl

, ,f/'u lV V"'" 7~~S3~~ 32C SELO

..u. ~C

~~~ ~ PROCESSORCARD (2)<)

IT >nr<;,n ~O mSl0 I -
IJES EY 52 jPf';E



TO PITCH INPUTGENERATOR CARDCHOIR/sWELL<CON3 PIN7)

............................. <::~'f.,

.. I

.................................·'C38
220p

............................. <::!:I",

.. I

.................................·'CS2
220,.

GENERATOR CARD GENERATOR CAROPEDAL/GREAT CHOIR/SWELL
GEN.l = GREAT GEN.l = CHOIRGEN.2 = PEDAL GEN.2 = SWELL

lAlC2A2C3A3C4A4CSA +12\1SC +12V6A -12\16C -12\17A AGNO7C AGNO8A AGNO8C AGNO9A +3SV
9C +35VlOA -3S\I10C -3S\/11A11C12A12C13A13C14A14ClSAlSC16A GENl16C GENl17A LGNO17C LGNO18A LGNO18C LGNO19A GEN219C GEN220A RB20C CHOISE21A B621C STR22A B422C BS23A B223C B324A BO24C Bl2SA +S\I
2SC +S\I
26A LGNO26C LGNO27A LGNO

CLK 27C LGND
OC 28A28CQ7 07 29A SEL7Q6 06 29C SEL6QS OS 30A SELSQ4 04 30C SEL4Q3 03 31A SEL3Q2 02 31C SEL2Ql 01 32A SELlQO 00 32C SELO

L



=rC70
.•.10N.•" 1t4

IBO
Bl
B2
B3
B4
BS

41 STROBE
CLOCK
RESET

<:T'''.
C"N

"R

31
? OUT 0

OUT 1
OUT 2
OUT 3

4-t----~"Io.Zj'VREF"
~---~'~AA/VDD

20
~61 •.I~ ZENER
~DON~Vl 'U~4

U16
2712BOR
2764

AO
AlA2
A3
A4
AS
A6
A7AB
A9

Al0AU
A12

DO
01
02
03
04
OS
06
07

ROH~i>"

CS6
+lDN Itn

~

BD Bl
B2
B3
B4
BS

"T"" 4n STROBE
C"N '" CLOCK
"R ,? RESET

~

OUTO
OUT 1
OUT 2
OUT 3

IQ VREF"

'" A/VDD
?n

~47 ••1~ZENER
~DDN~Vl HU4

U12
2712BOR
2764

AD

~!2 ~
AS.-- :-..:Ji.e- f-\

AU
A12

DO
01
02
03
04OS
06
07

ROH~ 2S

tC42lDN
1/7

I BD
Bl
B2
B3
B4
BS

"T"" 4n STROBE
C"N ." CLOCK

"" .7 RESET
?' OUT 0

OUT 1
OUT 2
OUT 3

AD
Al c-
A2 c-
A3
A4
AS
A6
A7 ••.•AB j-
A9

Al0AU
A12
A13

~~
UB

2712B
OR
2764

NOTE: IF" F"OR US, UB, U12 OR U16 A 2764 EPROH IS PLACED INSTEAD OF" A
2712B EPROH, THE 1/2 4013 (U6 AND U13) USED F"OR SWITCHING
THE UPPER BK ROH AND THE LOWER BK ROH, IS NOT NECESSARY.

=rC2B
.•.10N.•"

DO
01
02
03
04OS
06
07

ROH~ ."

I~~Bl
B2
B3
B4
BS

4" STROBE

'" CLOCK
'7 RESET

l~~~~~~~lil"',OUT 0OUT 1
OUT 2
OUT 3

.Q VREF"

'" A/VDD
?n

,..Jg19•.1~.ZENER
~ODN~Vl "U4

AO _

Al '--
A2 '--
A3 '--
A4 '--
AS ,.-
A6 '--

Ji ~
AU
A12

g~I02
03
04
OS
06
07

ROH~ ."

ST""
C"N

".•

AO.Al
A2
A3
A4
AS
A6A71AB
A9

A1DAU
A12
A13

Ji "'"
VPP ...LJ

AO~Al
A2
A3A41AS
A6
A7AB
A9

Al0AU
A12A13

Ji "'"
VPP ...LJ

US
2712BOR
2764

I'if
2A2C
3A3C

~

4LS02 -4A- 4C
1 : ~~

YO U1A : ~~
74LSD2.2. - 7A

SI.RIL~ -_ 7BCA4-. - BC
V, U1B : ;~

74LS02 .L-. - lOA
STRClU~'~ : t~g

-- - UC
y? U1C : m

74LSD2 •• - 13A
_._-.r-' - - 13C

~ .•~_ -14A-- - 14C
V't U1D : t~~

I ,... 16A
~P7o--~ t~g

".... - 17C~ -lBA
- lBC

JP6 I ,... 19A
RB .o.,,:'o--r-- ~~g

- 20C
- 21A

'-- 21C
22A
22C
23A
23C
24A
24C

- 2SA
- 2SC
- 26A
- 26C
- 27A
- 27C
- 2BA
- 2BC
- 29A

29C
30A
30C
31A
31C
32A

~
J!..~o-
J!..~o-
j!..~o-
,1!..~o-
~~:b-

"
,<; •• , "

." ••, ?

."•., ,

.SELO

.SEL4

.SE:L<;

PAl
PA2
PA3
PA4
PAS
PA6
(P7A)
+12V
+12V
-12V
-12V
AGND
AGND
AGND
AGND
+3SV
+3SV
-35V
-35V

GENl
GENl
LGND
LGND
LGND
LGND
GEN2
GEN2RB
B6
STR
B4
B5
B2
B3BOBl+5V
+5V
LGND
LGND
LGND
LGND

SEL6
SEL5
SEL4
SEL3
SEL2
SELl
SELO



EXPRESSION:
PEDAL:
GREAT:'

1

2

GENERAL!
VOLUME,.

ot. carel
choir/swell

to con! pin!!
ota card
choir/swell

29
1')!

.............. :

2~

~i ~ +l~V

'- 1 f--l

1 ----== 2 L" ..... m.--- ................................ ~~..~.~.:.:.:~; ..;.j
.............~ 3

4-
C~ C~ ct C~ cft C2~ ~S

'9 I
6 ~
7 - L....

1')!
8 1~" 11111115f 1~ ~~9

r
lD - OTA CIRCUIT
11 (SEE PAGE 17)

~ IJ~~7

2C
...._ ...._-_.:

I
31'1

mo :::~ao : ;;C9 . : ::~8 ::
3C

R98 R99 ~~7 41'1
470E 470E 22u 22u 22u 22u 4C- SA

-12V - SC

~

61'1
6C
71'1

~ ••••••••••••• __ ._ •••••••••••••••••••••••••• ______ ._ •••••••••••• ___ ••• 1 7C
81'1
8C
91'1
9C

~
lOA
10C

~ f-----o+ 12V 111'1
11C

to mute ~ f----<>-3SV I 121'1
,...law ...... 12C

S"- 'TO' 131'1
6"- Il<:~. ,..13C
7"- Cll! bC1i, ""Cl~ ,T4 141'1
8 :: 14C
9 I--- '& 15 ~ 15 ;;;;1~ ,T" I"k - lSA

10m
+1 V ~ •• r

lSC
11 'T4 161'1

~t-j
I
'pm

16C
,Tt IE:......... r 171'1

17C
Rfi ,T" IE:~7 r 181'1

117•• 18C

~L g:~~~ OU~IltCR6~
'" IE:~. r 191'1

~i6 ..1£18 II<
19C

r 201'1
U1·u '.rnk

l
+IN 8UF"IN 0 J r 20C
-IN 8UFOUT ,TQ IE: ...••4 r 211'1I ".."", 8k2 n;- 21C

R92 91 r 221'1

02I!L
4k7 k7 IE: ...••.• r

22C
,'7 , ,T? 231'1

IE: ...••• r
23C

'-- ,T" 241'1~ - 24C

~
+1 V 2SA

I~ J, - 2SC- 261'1["P1~~ - 26C
1 - 271'1
- 27C

.B.2!... U7A 281'1

~ g:m OUT ~ ''''1
28C

~olS ...1:.17

~

291'1
29C

U1·u +IN 8UF"IN J r 301'1'.rnk J -IN BUFOUT 30C

if ~ " •.""" 8k2
Rl0l Y-'_ 311'1

31CR86 8S lOr ec:ho input 321'14k7 k7 amplitude
~ '& , ~

C14no
lUll.

AMP 1
AMP2
AMP3
AMP4
AMPS
AMP6
FROM ECHO A
FROM ECHO B
+12V
+12V
-12V
-12V
AGND
AGND
AGND
AGND
+3SV
+3SV
-3SV
-3SV
VOLUME
MUTE
PHONES
TO ECHO
PASA
PASA
PA6A
PA6A
PA3A
PA3A
PA4A
PA4A
PA1A
PA1A
PA2A
PA2A
PASB
PASB
PA6B
PA6B
PA3B
PA3B
PA4B
PA4B
PA1B
PA1B
PA2B
PA2B
+SV
+SV
LGND
LGND
LGND
LGND



1
2k

ESSION:PEDAL:
SWELL : ,

...........................................

ROGRAM'SWITCH,
ECHO; .

AMPlAMP2AMP3AMP4AMPSAMP6FROM ECHO AFROM ECHO B
+12V
+12V-12V-12VAGNDAGNDAGNDAGND+3SV+3SV-3SV-3SVVOLUMEMUTEPHONESTO ECHOPASAPASAPA6APA6APA3APA3APA4APA4APA1APA1APA2APA2APASBPASBPA6BPA6BPA3BPA3BPA4BPA4BPA1BPA1BPA2BPA2B
+SV
+SV
LGNDLGNDLGNDLGND





C1411
10NII

~~
~r-+ F3

-8:11 ~;.~~--+:f.-+l
i r ':J
iLJ
R'i·······

lN414B

02

f······47k············································..... J: == to Ul pin 9 :
~r+,...--., to Ul pin 6 ~
: 47k i
t. . ~~~~~~ .. ~~ ..~~~~~~~~_j

~
1
2

~3
r--- 4~t-- 5

6
p-- 7
p-- B
p-- 9'---

+LS2
AK4/AUX OUT
AUX IN
-LS2
PHONES OUT
+LSl
A(OND
A(OND
-LSl

+SNSA

+OUTA

-OUTA

~
~

-5NSA 8

R7BI
22k

C2211
220pll

~
m-'

14 113 ~

U3D'--+~ 1m:<
TL074 'I V

C2311 I--

220pll

.~ ~

~
lill-, CS~

" -
!krl00~~

R1t

U3C +
lk TL074

TDA72s0 ~ C47, CISnO
-INB

~ 1~1 :8u volume

[1~~~::!§s2
~..lIoop
'7 V

aaz.. nlC47

I~ 1~2U
IIC4Brmnr-

'lbBON

-3 V

nIC4S
"",,2u

...................................................

1 ~Q1C6BI D~ c6,,1 i. RM·~ -~ ,i lOOk 100~ 9V1 100~ i
: mut.-ci~cuit: -3 V -3~V:: onlw mount •.d on :
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