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07 A7 07 A7 07 A7 A7 03

AB AB AB A AB 04
A~ A~ A~ A~ OS

O~ A~O A~O A10 A A~O 06~N4~4B CS~ All All All 07
WE A~2 A~2 A12 YPA
OE A~3 A13 CLKA~4 A~4 ASA~S BG

7 A16 F"CO
A17 F"C~

A A~B F"C2
A~9 HALT

DO 2 RESO~ Ol;.
02 R/W03 E04 orACKOS0607 6BOOB

R4B
~k



+ v
.Y-. nI~~OU

~Ok D
~

R C
RES L7 R"
~O Q~

Rl r UIA10kl 4528
~Il Q~Cl,;;: _

~O•.•••••

P ..-......._~•• .- i A : \ ..
! : i

RPJ
i, I

RP3 ;_=--.J:~~k78,,4k7_. __ 9,,4k7L.':__ I

- II -
~"

-

~

'--

~

'--

~
246mr mr ~

P,-- - TRn

<.2liL
- lA
- lC
- 2A- 2C
- 3A
- 3C
- 4A
- 4C
- SA- SC
- 6"
- 6C
- 7A- 7C
- 9A- 9C
- 9A
- 9C- lOA- 10C- llA- llC- 12A- 12C- 13A- 13C- 14A- 14C- ISA- ISC- 16A- 16C- 17A
- HC- 18A- 19C- 19A- 19CCLK --- 20A

~ OC - 20C

!17~~lg~~~~ m4 g~ ~~ E:f--l-,.----l ~~~
gi ~i ----..l r- m
01 Ql ~===t:~24C00 QO ~ - 2SA

~ :~~~
111 : ~;~
CLK 27COC 29A

07 Q71!0~~~~-~~~~4 g~ ~~ ~6~
04 Q4 30C03 Q3 31"
D2 02 31C01 Ql 32A
00 QO ,3~C_~ -

110r PAO 00 4
PAl 01 +htPA2 02 ~SOPA3 03 00PA4 04 C51 CSI 01PAS OS CS2 02
PA6 06 E 03PA7 07 R/W 04
P80 AD l1 OS
P81 0 An RS 06
P82 AO Y 07
P83 A~ rt 2P84 RXC RXO
P8S ~ ~~~ OUT TXC TXO
P86 CS + V

~
P87 RO rm OCOPCO WR • H z IRQ CTsPCl RES R3 68850PC2PC3 lk
PC4 fRQPCSPC6 ""PC7
11255

+ V

=

B10t1Hz

, •.cn ". ~At .•

~
,c". 74LsI0

~~A

~L
74Ls02

- --.
''''AO 00Al 01A2 02A3 03A4 04AS OSA6 06 ~A7 07

~

A9A9

#
A~OAllA12

,.."" .•n CS~WEOE
OS1225Y

~8"

P 74LS~0

V

lu... U14C

~

'"
AO
A~A2:=: ~~

l8E::EAS
A6
A7§ A9
A9

titt~~AI0 All
A~2

.,..".. ~n ~

au +SV~ ~

;264

00
01
02
03 LU'-IU./I
04 14.ll'-ll:!../1
OS WoJ:_la./1
06 Wl'-Ill2../1
07 -

U4
AO 00 =Al 01A2 02

~

A3 03A4 04AS OS

~
A6 06A7 07A8A9AI0All

r-: 3 A12A13A14A1S
.c5o .•n

~
'''1~

~
W ~C

W"74LsOO ,..lQ.L
74LsOO

~~8
,Cs5 ,,;:) 4

74LS02

4

§
- U129

~lll.UI20
lli"LJ'" ,::l 11 RO

,RW 74LsOO ~"""--------' 74LSOO
PROCESSOR CARD

+12V
+12V
-12V-UVA<oNOA<oNOA<oNOA<ONO
+3SV
+3SV
-3SV-3SV

<OENI<OENIL<ONOL<oNOL<oNOL<oNO<OEN2<OEN2
R9CHOISE
86STR
84
95
92
93
90
91
+SV
+SVL<oNOL<oNOL<oNOL<oNO

SEL7SEL6SELSsEL4SEL3SEL2SELlsELO



~

U~~K CL:'<:~O~ L
CLK CLK:4 -
RES Ce~m :.:l

r-1

:

~""" 4'<2i,:::1+~ V +~ V CLK CLK:2CLK CLK:4

~
~7 ~~ RES CLK:e3 CLK:~6k2 k

O~
02
03
04
OS
06._

07

De
o~-oe:~N4~4e

c::-.
c::-.
c::-.~=c::-. -
c::-.

~ITCH

OIPSWITCH ~-3:
tuning oe" b

01PSWIT CH S-e Ichoru. intensity gen b

~,:,~;,II,. 404"
+~ V

1\
y~V

"" VCOOUT RX~ .~
CLK CLK:4 - CPOUT l~Jl NOUT

~ ~ J~ NOUT iQ-. tLRES CLK:e ::I ClOUT C20UTJ2 J2 CLK:16 S'OUT 9 ~10 8J3 J3 CMPIN VCOINJ4 J4 IN CX ~4S Jg3 90E[r
7

[
k2-= JS ---; JS U"" 4'<"0 RX2J6 ---; J6

~LK CLK:2 ZENER z....J22P~J7 ~ J7 INH CXJe

~

Je ~CLK CLK:4= J9 J9 RES CLK'8 'LL ""N" ~4
J~O J~O CLK: ~6 ~U7 ~'7 ~J11 J11= J~2 J~2J~3 J~3J~4 J~4J~S J~SJ~6 J~6

~~

CLK

~

CLKLEN LENKA KAKB KBKC KC +~ V4059 '" ••u'""
~:"eI ~k

f~~r5Ilm'.... j 3 f
R

:: E--
:l : 2 .,.".... :~~~~L. : ~~k C2 U~2B C~

2S TL074~2k~Oi ~O~
'1HICK C
'1 HICK B
'1 HICK A
'-

U8 LH'<"7

IN OUT
O'ILT 22kLF"ILT II •.••n TRES IMAIN

C!L R2 tunln!L. I....JaY2-.J!2.Y3TCAP OSCILLATOR
iO~ 10k '7n' ~OO"~70"

'( 2k

+6.2V
~09 $C47

6V2 V10U

"" 404
RX~ VCOOUT =l~49 R'<O I' CPOUTC20UT ClOUT

1~ m[r~82k21 27k 9 SFOUTVCOIN CHPIN
C4§k C3~ CX INRX2

~47~ 22PC....1 ex ZENER ~ ~~i[r74HCOOINH
n1C4~ -LL "'''N<,;
UIlOOu UI0 4046 ~'7 ~- ~ARX~ VCOOUT 4;:=-} - ~C

[~~3 RSI ." CPOUT ;-- - 2A
k2127k C20UT ClOUT ~

I~
- 2CS'OUT R30 - 3AVCOIN

'~l=~ 2k~ [ 4 U11B - 3C
C4~ Cl~ CX - 4ARX2 - 4C

~ 47~ 22PC....1 CX ZENER ~ 74HCOO - '<A +12VINH
R3~[

- SC +12V
-LL ••"NO' 2k2 - 6A -~2V

noc44 - 6C -~2V- 7A AeoNoUIlOOu - 7C AeoNo
- 8A AeoNo

,I<' 404 - 8C AeoNO
1 - 9A +3SV

RXI VCOOUT §1 - 9C +3SV

[]R26 ~ CPOUT - ~OA -3SV
C20UT ClOUT

+~

- ~OC -3SV2k2['27k S'OUT
~ RS7 - 11A

VCOIN CMPIN 2k2 UllA - 11C
C3§k C~~ CX IN - ~2ARX2 b - 12C

~ 47~ 22" cx ZENER 74HCOO 0- 13A eoEN CINH R'<8 SYS -----:m eoEN C
'LL "'''N'' 2k2 100~ - ~4Cr~" - ~SA- lSCJIlOOu ~6A eoEN A

(~ 16C eoENASYI _ 17A LeoNO
100~ - 17C LeoNO

- 18A LeoNo
- lec LeoNO19A eoENB

(~ ~9C eoENBSY4 _ 20A RB
100~ - 20C CHOISE

- 2~A B6- 21C STR- 22A B4
- 22C BS
- 23" B2
- 23C B3- 24A BO
- 24C Bl
- 2'<A +SV
- 2SC +SV
- 26A LeoNO

U4 - 26C LeoNO
- 27" LeoNO

U14 CLK - 27C LeoNO
OC ~, L: 28A~ OIOOE ~=i ~-mOUT8 IN8 Q7 07 SEL7

1 OUT7 IN7 Q" 06 - 29C SEL6
OUT6 IN" QS oS 74HCOO : ~g~ sEL,<
OUTS INS Q4 04 SEL4

-:= OUT4 IN4 Q3 03 31A SEL3
OUT3 IN~ Q2 02 31C SEL2
OUT2 IN2 Ql 01 32A SELl
OUTI IN! QO 00 32C SELO

ULN2803 ~ '--

R712k2
l



rm~~~ 1 ;:[~~

~
-l c~::::~

+ U1SD
-II TLD74 IA

[=1r ~ 1 ~::::

~
o" cl~::::

+ U1SC
-II TLD74 IAl;2f y67 ~~~~~

~~::::

f6S:: R:~D~4~~~~:1 PA + V

~

C:69 R47 .... A
.... R37 I

+ ~1~~4 1DDE
DC Ik. CS'!L C7!,6
OffU(t ~~S 1DD~ 1DD~

~72 ..l£6D +~V + V

~DDU~DDN I." ~6~

,C7D
.•••.10N ".

~

BO B1
B2
B3

4 ~~
·~TOA 4n STROBE
·"•." '" CLOCK
·OR 17 RESET

~

OUT 0OUT 1OUT 2OUT 3
•• VREF
'R A/VDD
.•n

~61~ ZENER
~00N~V1 lITI4

oon

I
AOA1
A2
A3
A4
AS
A6
A7AB
A9A10A11A12

00 ID1
D2
D3D4DS
D6
D7

ROM/£" .•"

AOA1A2
A3
A4
AS
A6
A7AB
A9A10A11A12A13

?n

~~SV

U162712BOR2764

~~I
fSO:: ~:~6~4 ~::::~
~1!y~::::~
~I

fS211 ~ I ~~~~~~

~~1!y~::::~
~. Pf~"~I,~I·'
~' R3S :::: 1~~~

DC k~ C4~ CS~ ==
Off •• ~ ~~6 100~ 100~

r L +5V +5V

~S7 ..l£46 1
~OO~OON

I Q ~LK[:r~*~~:14S ~ Q S D U13:"'"p. 31 L 4013
-'-CS6
+10N

Rn BOB1
B2
B3

4 ~~
4n

'"
'7

AOA1A2
A3
A4
AS
A6A7AB
A9A10A11A12

lilDS
D6
D7

ROM/£"25

~TOR

""N
OR

I
U122712SOR2764

OUT 0OUT 1OUT 2OUT 3
VREF
A/VDD
ZENER

?n

~ ¥.-o+SV
Vpp..L-.J -

NOTE: IF FOR US. US. U12 OR U16 A 2764 EPROM IS PLACED INSTEAD OF A2712B EPROM. THE 1/2 4013 CU6 AND U13) USED FOR SWITCHINGTHE UPPER SK ROM AND THE LOWER SK ROM. IS NOT NECESSARY.

,C42.•.1DN
'RO

It
~TO"
".."
OR

UB2712SOR2764

STROBE
CLOCK
RESET
OUT 0OUT 1OUT 2OUT 3
VREF
A/VDD
ZENER

DOD1
D2
D3
D4DS
D6
D7

ROM/~ 25

AO
A1
A2
A3
A4
AS
A6
A7
AS
A9A10A11A12A13

?n

~~SV

-n '~~
~ B1

B2
B3

4 ~~
4" STROBE
«

7 RESET

i
IR

.•n

-K19 J.z
~00N~V1

US2712S
OR2764

AOA1A2
A3A4
AS
A6A7
AS
A9A10~g 4

~

)E~~
It:~~

~

4LS02 -4A
- 4C

1 : ~~
Y" U1A : ~~

74~S02 : 7A
SIIiEL _ ~g

4' _ SC

yt U1B : ;~

74~S02 - 10A
STR<;". : i~g

-- - 11C
V? U1C : g~

74~S02 - 13ASTRD - 13C
13' : i:~

Y3 U1D : i~~
rm
- 17A- 17C
- lSA
- lSC
r 19A

19C20A- 20C-= ~i~22A22C23A23C24A24C- 2SA- 2SC

~:Iii2SC29A29C30A30C31A31C32A
~
J.~.?o-
J!:.~o-
~!:.~o-
J!:.~o-
~~~o-

~: ...
JP7

~

OUT 0OUT 1OUT 2OUT 3
VREF
A/VDD
ZENER

DOD1
D2
D3
D4DS
D6
D7

ROM/~ .•<;

'~i ~~I
~ G~~ k----
Y7 G2B ~
74LS13S 7

PAlPA2PA3PA4PASPA6CP7A)
+12V+12V
-12V-12VAGNDAGNDAGNDAGND
+35V
+35V-3SV-3SV

GEN1GEN1LGNDLGNDLGNDLGNDGEN2GEN2RB
B6STR
B4
BS
B2
B3BOB1+';V+';V
LGNDLGNDLGNDLGND

SEL6SELSSEL4SEL3SEL2SEL1SELO



: :

121~!
VOLUME! :

ECHO,.•..•...•••...:

::.:;~~"jI
GENERAL

VOLUME,•......••••••.:

ro·······..····! .
ft ~7EI i : r,.om1-1... "I: :·····.mplifi.rfL..:JI: : i c.rds!.,JJ-. ·····1
: .....:

HEADPHONES; ;
I •••••••••••••••••••• 1

::i~~n.....:.....
(mut.) •.....

PROGRAMSWITCH
ECHO;..........•••........•••.......••.•.•...•...!

+1 V
~f---<

2
3
4 f--
S
6
7 f--
8
!I

10l-
II
12 I-

- lR!l7
Jlk r [R!l8 R!I!I470E L 470E

~
+SV~ ~V

"V'
1.,

fo.12V
-12Vo-1

-
.R..o-12V

f= ····· ·..I~..~·~·:·:·:~~··;1

~ 1l:,'~:11'I., I

1.........••...........•...........•.................................. :

+1 V

"m
B.fi-. U7B

;l6 ~~ m~~OUT
1

~r!lD .J£lB
U11

u
'rnk' 1 +IN BUFIN 0 r-IN BUFOUT J

ml I ~~"".f Bk2
k7

'7 '7

+1 V

"'1~~
Bll-. 7A

;,lS ~ L-=t D8IAS OUT RS7; rA8IAS ~I J
Ulu

+IN BUFIN
iN< ~ ~ -IN 8UFOUT

~"'''''''H Sk2RS6 SS
4k7L k7 ~-& ..;

cR c8: cK cK c[ C2:{
1::;; 15f lll::r 1~ 15L r

I 2C
3A3C
4A
4C

- SA
- SC
- 6A

6C
- 7A

~:nlOA
10CHAHC12A

.T" ~,.,rm
T<. ~"rm
.n ~,nr ±;~
T4 IE:::::.,R r ±~~

.T L.,R r ±~~17C~~m
T ~~'.r:. m

'..l. k ..r: 20A
• TR L.,4 ,..~~~

T ';c-' ,..m
.T7 L.,., ,..m
.TR L." r m

'-' - ~;~
- 2SC- 26A- 26C- 27A- 27C

=: ~i~2!1C
30A

- 30C- 31A- 31C- 32A- 32C'--

Cl!;=C~~;:Cl~ "
lu lu lu

~dTkl~~ChO input.mplitude

C14n.
luUI

AMPlAMP2AMP3AMP4AMPSAMP6FROM ECHO AFROM ECHO 8+12V
+12V-12V-12V
AGNOAGNDAGNDAGND+3SV
+3SV-3SV-3SVVOLUMEMUTEPHONESTO ECHOPAS APASAPA6APA6APA3APA3A
PA4A
PA4APA1APA1APA2APA2APAS8
PASSPA68PA68PA38PA38PA48PA48PA18PA18PA28PA28
+SV
+SV
LGNDLGNDLGNDLGND

VOLUME CONTROLS; HEADPHONES CONNECTIONS &ECHO INTERFACE (ot. c.rd)
A V.

V





r······"4·7·k·················································1

! : i47k
1. . ~~~~~~ .. ~~ ..:.~~:.~~~~.J

1 +LS2
2 AK4/AUX OUT
3 AUX IN
4 -LS2
S PHONES OUT
6 +LSl
7 A(OND
8 A(OND
9 -LSl

R72

22k

+3 V

C33

100••

-3 V

-OUT A ~

-SNSA P

s ow
s ow

CON1
lA AMPl
lC AMP2
2A AMP3
2C AMP4
3A TO ECHO

J·P·2 3C FROM ECHO 8
4A
4C FROM ECHO AJPl SA +12V
SC +12V
6A -12V
6C -12V
7A A(OND
7C A(OND
8A A(OND
8C AGNO
9A +3SV
9C +3SV
lOA -3SV
10C -3SV
llA VOLUME
llC MUTE
12A PHONES
12C
1M
13C
14A
14C
lSA
lSC
16A
16C
17A L(OND
17C LGND
18A LGND
18C L(OND
19A
19C
20A
20C
21A
21C
22A
22C
23A
23C
24A
24C

R73 2SA +SV
2SC +SV33k 26A L(OND
26C LGND
27A LGND
27C L(OND
28A
28C
29A
29C
30A
30C
31A
31C
32A
32C



(lENERATOR CARD
CCOMPONENT-5IDE VIEW)

mmm DIP-~ SWITCH

IJR64

IJR61

IJRn

IJR62

IJR6D

IJRS9

•••••••• n •••••••••••••••••••••••••••••• n ••

64-PIN CONNECTOR

R3 MAIN TUNIN(O
R64 TREMULANT DEPTH (lREAT
R61 TREMULANT SPEED (lREAT
R63 TREMULANT DEPTH SWELL
R62 TREMULANT SPEED SWELL
R6D TREMULANT DEPTH CHOIR
RS9 TREMULANT SPEED CHOIR

051-053 TUNIN(O SWELL
Ds4-osB CHORUS INTENSITY SWELL

VOICE CARD
CCOMPONENT-sIDE VIEW)

······64:pi·;;··C;;;;;;EC;.·;;R·· .. ··~

DC-oFFsET VOICE 0CDIsTORsION VOICE D)
DC-oFFsET VOICE CCDIsTORsION VOICE C)
DC-oFFsET VOICE BCDIsTORsION VOICE B)
DC-oFFsET VOICE ACDIsTORsION VOICE A)

NOTE: R12-R24-R36-R4B ARE NOTFOR CHAN(OIN(OVOLUMES I I

AMPLIFIER CARD
(COMPONENT-SIDE VIEW)

R21
@

@@
R14 RI0

R47

@

@@
R36 R40

BASS LEFT AMPLIFIER
TREBLE LEFT AMPLIFIER
VOLUME LEFT AMPLIFIER
BASS RI(OHT AMPLIFIER

OTA CARD
(COMPONENT-SIDE VIEW)

@
RI0l

+ +
64-PIN CONNECTOR


