+9V +9V +9V
R1 R2 R3
6.8k ey 12V 5.6k ey 12V 3.6k ey 12V
R7 R4 5 R8 R5 5 R9 R6
2k 5.6k uic 7 2k 5.6k UiD 10 2k 5.6k u2¢ z
LM13700 %] P3 LM13700 LM13700
CRESA = = " "l CRESB = = CRESC = =
VREF6.5 2 VREF6.5 % +12V VREF6.5 2
QL Q2 Q3 Q4 Qs Q6
$58550D 5585500 $58550D 5585500 $58550D 5585500
core
offset >
trim
R87 390k
-12v c1 control current linear to frequency control current linear to frequency - control current linear to frequency
. 100uA@1kHz 100uA@1kHz 100uA@1kHz
C4  +12V c5  +12V P14 c6e +12V
0.1uF 0.1uF 0.1uF
I I -12Vv I
Note that wherever a resistor offers a ’ N 14 ’ N ’ N
choice of two connections, like R10 at VINPUT. I VINTA 15 4 3 |3 VINTB 5 |3
right, the dotted box around one of Lf > 7 VINTA Y Lf = 1 . VINTB Lf = 7 > VINTC
them shows the connection far a 6 1 13 E»}Ezmo 2 1 6 1
standard build; the other is provided VINTB P u4B VINTC P U7A VINTD P u3B
on the PCB to allow flexibility for [ o TLOT74 [ o TLOT74 [ o TLOT74
defining other transfer functions. I H I H I
7 “—“—J 8 “—“—J co “—“—J
—12V 0.1uf 470pF 1% v 3 = -12v #70pF 1% v o octs = —12V 0.1uF 470pF 1% v o5 =
—12V 0.1uf —12V 0.1uf —12V 0.1uF

PCB provides pads to optionally connect resistors
+9Vv +9Vv to either input of U7B as necessary for desired

‘ NTE G RATO R D ‘ NTE G RATO R E output coefficients. In standard build they are:

alphaO= 0.00000000 R28+R29 = infinity
alphal= 0.00447430 R30+R31 = 961.0437k
R22 R23 alpha2=-0.00483124 R32+R33 = 890.0415k
7.5k 6.2k alpha3= 0.19307299 R34+R35 = 22.2714k
+9V 12y +9V 12y OUTPUT MIXER alphat=-0.17101598 R38+R39 = 25.1438k
alpha5= 0.97829992 R43+R44 = 4.3954k
- o - o Accordingly, R33 and R39 go to negative input,
- = R31, R35, and R44 to positive, and R29 and its
2 gfﬁ R24 10 2 257 R25 7 trimmer R28 are omitted.
5.6k u20 5.6k u6C
LM13700 %]Pﬁ b LM15700 Resistor sum = 4.3k/alpha
CRESD 2 = e CRESE 2 =
o ol R86 is needed when the sum of gains is not
VREF6.5 12 VREF6.5 unity; see notes. In the standard build, it is
Q7 Q8 Q9 Q10 itted
5585500 5585500 5585500 5585500 omitted.
control current linear to frequency control current linear to frequency
100uA@1kHz 100uA@1kHz VOUTPUT
c18  +12V +12v —
0.1uF
3 . N <| 1 P17
VINTC 2 3 |3 VINTD 12 —
Wy o < > 1 »— VINTD < o VINTE R39 24k RLO 4.3k
VINTE LM13700 2 -2 U5A VINTE :
| 1 Tio7s | VINTE e
€20 “—“—i et
_12v 470pF 1% v C24 L —12V 01uF 470pF 1% —— 9
—-12V 0.1uF
i
= = P23T]

+9V

+12V
5V input at max sensitivity gives a
little over unity gain, to comfortably
allow oscillation while compensating R55
losses elsewhere; normalling is
equivalent to 5.14V input.

OK to substitute the cheaper

2N3904 here, but 2N5088 is
Q12 specified to reduce the
2NS088  nymber of different parts

on the BOM.

R57 100k
1 D1

T 12 N4148
i N4 R58

POWER AND VOLTAGE REFERENCE CONTROL VOLTAGE PROCESSING v vea v /;ﬁ 3.3k

D3

1NG148 " AUDIO IN/OUT/FEEDBACK

PWR_FLAG +12V +9V

D4 us $58550D
1N5818 70109 I -
1 1
IN ouT L 2 L 2
2 13 T |2 R63
68k
P24 ~ 27 Al g V/oct N 13 o VCA
2 10 TlOuF TO-MF TO-UF Tiom L CVLIN "
7 8 B
5 T 6 R64 100k R65 100k - HV‘NPUT
PWR_FLAG ¢ * * ug i R66 100k 13
1 . = TL431 N T [2 +9V 12y 5 T 12
C_ c16e exp FM 3 Q14 ais input 3
D5 10uF P 1 p - 2N5088 2N5088 P
- R71 cC P
IN5818 L 100k R69 10k NTC *— = R70 100k
- >
PWR_FLAG VREF6.5 RT3 230K 8.2k 1
> .
R75
NTCLE203E3103FBO i i Sw3
v . R74 4.7M 22k bias current 230 uA nominal L00DPATLBLM2
- — R54 6
T 2.4k 5
*12v VREF6.5 aut 4 '
R 5585500 ' - U10A P11
5 s R88 g7 +12v ; TLO74 .
| 3
1 R78 100k 680k V/oct vouTPuT___ RN 3 ! B e N YV v 1
7 | tracking VOUTPUT s |7 O ! 2 4 <2l 7
3 N trim RS1 140k P R82 10k R83 100k ! 2 -3 J6
L " VCAOFS L2 B 1 3 A~ output
R81 100k I R89 4 ha
100k <2 ] b UeA 700 R84 39K €29
-12v VCA A Ro0 1M 22pF =
offset -
trim R52 R53 +12V D6 D7
P19 1k 1k 1N52338B 1IN52308 R85 100k
C25 100pF —12V 6.0V 4.7V P
= D8 D9
UBD 10 1N52338 1N52308
LM13700 6.0V 4.7V
1
H1 H17 M3x13 H29 M3x6
P ) BOARD TO BOARD CONNECTORS
H2 m:]me M3x13 m:)Hzo M3x6
My | |H19 M3x13 m:)Hzi M3x6
1
Ha m:]wo M3x13 m:)m M3x6 +ov +ov 12V 12V
+12V +12V
L hs mu_ W21 M3xit VA 4 VA 4 17 T 17 - - - -
L he m_ W22 M3xa1 0 2| 0 2 [ 0TA-A__ 2 [ 0TA-A__ 2 [ v OTA+C__2[ v OTA+C__2 [ VINPUT__ 2 [ VINPUT__ 2 [
. 3 3L OTA+A__3 [ OTA+A__3 [ | —12vOTA-C__ 3| | —12v OTA-C__3[ OMIX-__3 [ OMIX-__3 [
H7 B |H23 M3x11 4] v 4 CRESA__4 | CRESA__4 | VINTC_ 4 [ VINTC_ 4 [ OMIX+__4 [ OMIX+__4 [
LviNPLIT . & | LvinelT . =& |
1 W24 M3 —12v = VINPUT__5 [ —12v = VINPUT__5 [ VINTA__5 [ VINTA__5 [ CRESC__ 5 [ CRESC__ 5 [ OTA+E__5 [ OTA+E__5 [
we M| X cC_ e[ |17 C__ 6] |P26 61 |8 6| |Puo 61 |9 61 |Pe2  OTA-E__ 6] 110  OTA—E_ 6| |pus
. FBSW__ 7| FBSW__7 [ <L otA-B__7 [ <L otA-B__7 [ L oTA+D__7 [ L oTA+D__7 [ VINTE__7 [ VINTE__7 [
g Ho M |H25 M3x11 VOUTPUT__8 | VOUTPUT__8 [ OTA+B__8 [ OTA+B__8 [ OTA-D__8 [ OTA-D__8 [ CRESE__8 [ CRESE__8 [
1 H26 M3xid CVLIN__o [ CVLIN__o [ CRESB__9 [ CRESB__9 [ CRESD__9 [ CRESD__o [ VINTD__9 [ VINTD__9 [
g wiomy__] X VCAOFS__10[_ VCAOFS__10[ VINTB_ 10| VINTB_ 10| VINTD__10[ VINTD__10[ VINTA_10[_ VINTA_10[_
A 1 HL1EM |H27 M3x11 cJ cJ cJ cJ cJ cJ cJ cJ
@ 1

Hizm:] H28 M3x11

H37 nymﬂﬁ m:)Hsz M3x6
Y )H34 M3x6
Y )H35 M3x6
Y )H36 M3x6

H38 nylon

H39 nylon

H40 nylon

o s s s s s s s s
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