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[BRD—10-011-362]

REVISIONS
REV.] DESCRIPTION CHANGE BY| DATE
D R | V E C O N T R O I_ 1 Prototype R.S.S. 06/06/11
A RELEASE S.D. 06/30/1
Al BOM TWEAKS FOR INITIAL BUILD R.S.S. 07/21/11
AUD.IN_BUFFERED C?‘4 B ADD LIMITER, CHANGE BBD BIAS, ETC R.S.S. 09/08/1
Bm ! AUD_IN_BUFFERED > - - o/ ux/xx
47pF . - %] +15V
P1 A
R3 J; . DIRECT MIX VCA
AUDIO IN . ) ~6:9 - +27.2508 Gain R128 LEFT / MONO MIX OUT
R211 1.00K 50KA R10 33.2K us-D
9 N\JLO074A AUD_IN_POST-GAIN  C10 U5-B
J1 . (}21} A A -2.00Vpp é—Dn, 51 1 AN LMI3700 LM13700
tn 0.47uF + 5y 2o 10.0K ¥ U2-B D8
R 50V / 20% u1-C 15 CD4053
A 35V / 20% 3 R71 BAT54sC8S R212
B oo R210 " el + AUD_ix-ouT
> R84 o 10uF 221
¢ > 10.0K R88 R89 Tlo 25V / 20% >
2Vep u7-B 267 267 z o
_L AGND CV_MIX-SUM D_.,—B/\:’/Z PY LM13700 R%ﬁ
- V_GND V_GND 11,41 10.0K 13 4 " v GND 7AGND AGND
€2 = 100Pf A TAD LARGE - 0.5dB ® 10KHz R36 5 = - =
AC couple? 11.0K 7 V_GND
B M DOES NOT QUITE GIVE 7.5v OFFSET +15V " R85 - +H5V
+15V Q5 - At 8.66K
R27 () . 1 LEVEL <J-
+15V m T Sox
U1-E 2.21K R87 10144 =37
C51 ' TLO74A CV_LEVEL-SUM MMBT3906 56 866K Io.omn-’ & [
oo == | 2 & R86 lsow DELAY MIX VCA ol
r R35 5 = =3%
L aeno Wy V6 LM13700 e o
= 10.0K UB-B R133 BYPASS_15V 3
Y o
V_GND 33.2K > MPU_BYPASS
6]
c21 R92
AUD_LOOP_BUFFERED — N . il
11,2,51 29uF 100K -
35V / 20% R90
267 ]
U3-E
/‘“ S
BYPASS_3.3V 3 Lo ©
V_GND il
=
R85 || R87 || R214 || R215 MUST BE < R27 OR GAIN INVERTS AT END AN
|
fa
AUD_IN_BUFFERED > &
+15V
AUD_MIX-0UT 11 RIGHT/ STEREO DELAY OUT
P8 AUD_DELAY—-OUT (1] 4 DIRECT MIX VCA /
;,—D - DRY PHASE /MIX R110
| G [ AUD_LOOP-SEND [2] 33.2K Us—C
Sl [ AUD_LOOP-RETURN 2] SW3—A, R/1\(/)3 N HA%_MAO LM13700
3 5 AUD_IN_POST—-GAIN C16 10.0K 4 U2-A D10
E: 5 —CV_LFO-AMT_PREBUF (4] 2.5 & i — SW3-B R108 5 CD4053
2 u +15V 2.2uF 2 n ° . €213 — o | AUD_DELAY—0UT
el e £O5V_AMOUNT-CV  [4] 35V / 20x% 10.0K 3 L o -
ol f < +2.5V1 14,51 R156 R96  4.7UF BP ‘
z o ’ : =
S i S MIDI_IN+  [6] 10.0K U7—A R116 F§IJ77 475K 5)%,?1 g
2 2 MIX ENABLE R118 - 267
< L [ MDI_IN- 6] AN ° LM13700
SW3-E 10.0K 5 V_GND AGND
oano || acwo v oV suM D— 2" o R138 V_GND
= R26 SW3—F 11.0K R214
POPULATE W/ CAS-02-000-0085 A8 7o = AGND 8.66K
100 I_LEVEL — BYPASS“_IISV =
3t +15V
NORMAL (STEREO OUT) DIP SWITCH SETTINGS R215 DELAY MIX VCA
: 15V
SW 1 = ON R158 %
_ 10.0K
SW 2 = OFF R119 )
SW 3 = OFF AN < LM13700 R134
SW 4 = ON 100K | Ug—A 33.2K
SW 5 = ON V-e OB re
SW 6 = OFF c127 10.0K DRAFTER DATE THE INFORMATION ON THIS DRAWING IS _THE CONFIDENTIAL, COPYRIGHTED PROPERTY
- A - .
F— sw3-c R97 R. SHAICH  06/06/11 |9 %205 ‘Wi Sour' aRcAMEATION oNx NEED. To XAOH BASS - BECEASE 10 A
AUD_LOOP_BUFFERED D 2‘2|-|F 3 10 - D§S.\GNS’:NGICH DOAgE 06 THIRD PARTY IS ALLOWED BUT ONLY WITH THE WRITTEN PERMISSION OF MODG MUSIC INC.
[1,2,5] 35V / 20% 10.0K P;DJE&LE(I;EH %AgE/OB/: ° hgg?f? R‘Mgilfnr!up'
WET PHASE/MIX o8 ey et NI s
267 ERICH CHURCH 07/21/11|™13'e ¢ Hitp:/ Jwnw moogmusic.com
MIX CV IS 3.85V TO 1.15V WITH 7.5V BALANCED MIX X /xu/ 1 MF—108M CLUSTER FLUX'™ Chorus Flanger
PURCHASING DATE .
NOTES: (UNLESS OTHERWISE SPECIFIED): LEVEL CV IS 7.5V TO 14.30V WITH 10.0515V UNITY GAIN V_GND changing 267 ohm to 221 is “—0.92dB X o/ /1 ] e 1/0_and M”‘;‘;szn i
1. RESISTORS 0805, 1%, 1/8W, VALUE IN OHMS - H X xx/xx /11 MF108M.SCH BRD—10—011—3B2 B
2. CAPACITORS 0805, 7R, 50V, VALUE I o LEVEL RANGE FOR 4.0V PP OUTPUT IS +4.1dB TO -31.7dB Or increase R110 / R134 o D:;!XX/” [ s e ow s




[BRD—10-011-362]

6 5 4 \Vi 3 2 1
FEEDBACK SUMMING 15V
un-£
088 QOPMS‘MA
0.10uF
cat <
D23 D24 R62 1] AGND
V_GND 2200pF =
o - INPUT FILTER p
- 2.4V 2.4V 2.21K . +15V
+15V cD4053 6.75k 6th order Chebyshev 0.01dB ripple R140 R132
S R38 c97
UD_IN_POST-GAIN [— L, 0> PRE_FILTERS 5015 )
g e SR 2.1 220pF C39 , ot se
50V 5%R39 €37 10U
L 6800pF +1.65Vpp AA_FILTER_OUT F
10.0K 3300pF R52 317 - AGND
c22 i R106 | R107 A U11—8 =
- 65 -1.66dB R104 R105 : OUT_TO_BBDS
2.20F ! +165Vpp (71.6645) 14.3K 34.8K Ut1—-C OPAIBA %262 i _To_
MPU_SPILL 38V / 20 t 3K ut1-D C40 OPA1644A c42 022u
- - OPA1644A - 1500pF
o Un-A 2;8335': A, 120pF I 7.9062k, 0=3.416 I PF 4 8ok, 0=0.556
v oo OPA1644A p . e l
—  AGND
— +15V
R100
47.5K
o us-B R219 2.2u = (-0.6dB @ 20Hz)
CV_FEEDBACK-SUM - LM13700 - 221K €23/27 S/B .027 BUT USING .022 TO SAVE LINE ITEM.
141 &2 12
C43 16 ' R103 02‘1‘1 DO WE NEED C24/C35?
“ ? P oK N
0.01uF R101 I 2.2uF
R2s L reo R42 R102 267 C23 35V / 20%
VR1 4.75K 10.0K 15V 267 0.022uF =
6 A
100K § ' anzol - 7 MMBT3906 %
. M
+ R141 Q3 V_GND D1 gatses Cc98 R13 C15 |
s oren oial AUD_LOOP_BUFFER&[Z:)SJC,_. A AN
U16-8 Q4 —J g 220pF 475K 2.0uF S
BYPASS_3.3V |
R55 M%OS t R4 LAGND o
. -li g > *——/ \NV—8@ Nl
6.81K 10.0K A
+15V D20 Batsss -~ o
ok +2.90%ep c13 R218 +160Vpp =
oN ‘ R51 " + AUD_LOOP-RETURN
GND .
' AGND 22.K u1-D 10.0K 0.47uF “]
= TLO74A R217
s u b 1.00M cz8 1.00M
5 R50 c35 > R12 6800pF
o Py Py AN | | w
5R1E[EB?D'§JS£<FRIAR+thdB (0k) TO —-3.0dB (100k) Ug-A * R48 10.0K g AGND LAGND
: ' LM13700 2.2uF — - 15v
CV INPUT VOLTAGE 4.75V TO 10.25V R49 267 Cc27 35V / 20% - +
7.5V = NO FEEDBACK 267 V_GND
4.75V = INVERTED PHASE 0.022uF
U9-E
LM13700
V_GND SEND/RETURN FROM LOOP INSERT cas =
FEEDBACK VCA OUTPUT FILTER 0.10uF ——
7.36k 6th order Chebyshev 0.01dB ripple OUTPUT BUFFER
R232 C44 | AGND
| | -
11
23.7K 330pF
oY 50V 5%
ut9— y *—— "\N\N—9
OPA1644A R115 . 820pF -1.95Vpp R47 10.0K +1.95Vpp 9»1913_7%0
7 R46 2 R127 C63 R69 +1.60vpp acNp
12,1 + — AUD_LOOP-SEND -
BBDS_OUT [ +2.0vpp Ri12 23.7K U19-B C34 1 221 100F 221 t ?
908K 86207k, 0=3.416 | % s 2348k°P:_'g4;5A5 220pF U1-A Cog 25V / 20%
T8 - T TLO74A 0.01uF 1 ug—C
T 180pF IN v_GND 50V 5%y o I 50V 5x i R70 LM13700
1 AGND Y 100K
l AGD | AGND AGND
N N - ‘Moog Music Inc
TITLE:  MF—108M ‘RE\/: B
FILTERS & FEEDBACK
Date: 04/15/M ‘SHEET 2 OF 7




[BRD—10-011-362]

CLOCKS MUST BE ROUTED SERIALLY. NO STUBS

6 5 4 \Vi 3 2 1
DELAY ELEMENTS
c179 U13-D
POP R216 FOR 1 BBD 7 aD_STAGE! ? cotos3
I [3] c89
+15V +15V 2.2uF 0.10uF ==
+15V +15V A 35V / 20% CT-,)‘:,’
A R216 N
V_GND 0.00 Voo o a — a V_GND 470pF AGND
0SS WSS R45 R41
NSE NSE xseg ES2 S i
eqg T EgT R237
Sox U4 R152 R154 100K
= @ 4 @ ]
e ouT1 ouT1
AA_FILTER_OUT i 3 5 o €52 5 NOFOR +1.70Vpp €32 R44 oV PED_SHORT-DELAY
_ _ [ [ — L +2.0Vpp
t2l 2.‘2L‘|F IN oo ]:AGND 2.2uF ﬂAGND assume +0.25dB 2.90F 73.2K
v /208 D § . 8 R153 3BV /208 o 8 = R155 ) 35V / 20% u19-D
o _ but2 & 0 buT2 7 180pF OPAI644A
ol o oror - £52 = &
Audio out from anti-alias filter z2 .05 o MN3009 | Cc128 z 5 S MN3006 AGND =
Hav © 256 BUCKETS T Y ° 128 BuckeTs c129 L lrooa Fo= 7.1316K, Q=1.034 av=1155
¢4 aon L NOPOP 33000 A R44 = 84.5k — ~10.5k (Rbbd) = 73.2k
°P2r§}E> AGND?j
g o
vegm V_GND
[ VBIAS
+15V =
- C110 -LC106
VR2 T 040uF T 0.10uF Lcm | o7 é’D‘fo;’;
100K AGND AGND 010uF =4 jouF s
L L NOPOP BBD_SHORT-DELAY —
X (D:?DtF +C142 = - s L 1T | Nopor ] L "
AGND | AGND AGND 7 A
- - = U13-8
CD4053
BBD_BIAS Adjustment point +15V +15v o0 R234 R233 e — |
\ 15
V_GND = 1.00M 0.00 i i o g
BBD GATE BIAS - NOPOP ©
E § ,’: é RE8 V_GND 0‘31 I b ‘|_
~ xo®  xT® 100K ! U13-C S
SET BIAS W/ CLOCK ~50KHz ol - F0 FILTERS |
x<® ouTt ¢ #75K 2= +2.0Vpp = R235 BBDS_OUT =
i €25 R40 R227 8 e Vi g ¥y I
BBD_STAGE] — 3| 5 p +1.90Vpp + 3l 0.00 =
£3] N ] MDD | AGND assume +1258 , , - 44.2K 88.7K u19-C e +15V &
[ § —F 8 - R179 35v'/uzox OPA1644A C50 (as]
=17 Voo = put2 ACASED C104 CHANGE. TO €062 io.ozzur o).
(g NE oS WN3007 | c126 IRO%%S 150pF I AGN! e % E
+15V © T 330pF AGND — 0
1024 BUCKETS P NOPOP 6
'PJ S Fo= 7.1316K, Q=1.034
P2 82 = Ve R40 = 54.9 k — ~10.k (Rbbd) = 44.2k
e MN3107 MEASURED Zout ~ 10.5K @ 200k clock.
+15V v[%(%D RI86 Z goes up as clock goes down. MPU_DEL_SHT /LONG
VR3 -Lc124 Lcizs 47.5K +15V 161
100K T 0.0uF [ 0.10uF NOPOP
AGND AGND £ 7
C196 ! 2:219,.-3 VBIAS2 e = - OH 2
IOM I ’ ’ CLOCK GENERATION 38
o
5015 3
+15V = - — AGND
AGND  AGND .'I‘.?:mp uU18-B R66
UCC37325 Pt B
£ 475 i
g PP—{5] 1> R126 D3
o= —CP1_B2 BATS54S
e R240 267 t31
it 0. u18-C
3 _ +C57  C56
C131 1.00K u1s-A R67 oCJ)L% oo 00w UCC37325
<<E o UCC37325 P28t : 25V/20%
252 R146 R147 DGND 7 475
R78 . cP2_B2
VGG 3] AGND
c58 L3l 267 l AGND L
c143 « U26-C + S SET TO <500nS RISE ®125KHz cH4 &= —— CN3 C197 1 c194 = -
S 47pF 47pF
2.2uF ~ TLV2374 AGND ~ 47pF P .
< I 12KHz to 200KHz 4708 ]{AGND \Moog Music Inc
AGND as
= Vgg S/B SLIGHTLY > 1.0V | Asnp ) TITLE: MF —=108M ‘RE\/: B

BBDS AND

CLOCKS

Date: 04/15/11
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6 5 4 \Vi 3 2 1
MIX CV = 7.5v +/— 3.65V
or 3.85v — 11.15v (7.3v total)
this gives some flat near the ends +15V
linear is from ~4.08v to 10.92V 3
g
Vsvs 5 U25-E
+2. > <« TLV2374
) = 2.5v: 0%=3. %=11. A - C198
MIX CV PWM @ CV = 2.5v: 0%=3.824v 100%X=11.128v o R29 o S THEET ¢198
R8 U U25-A 224 ]
100K c12 so1s 390Hz, 2nd order Bessel, AV=2.25 J3 T TLV2374
Simulate 50KHz 3.25V: Ripple = 900uV (13 bits); ring = ~ 33mV, Rise = 1.6mS
q NoPoP 58KHz 650uV RIPPLE T ] AGNDT
Ri6 o e & —
R15 U26-—-A RN T
HRPWM _MIX b AN— @ TLV2374 R25 S - extra gate used for +5V CV
tel 44.2K 47.5K ! CV_MIX-SUM .
co 100 m y
U3-F
*2Vns) I 0.01F c177 R15 TO 47.5K, RIPPLE 650uV, RING 30mV TIME CV 5>z o SW_TWETSY
AGND | 2200pF R15 TO 46.4K PER DESIGN DEND t6J
Ja R17 - L AGND AGND = 74LVC04
T PR - R25 must be under 150 ohms
+n ] 100K ? +2.5V4 5Y_RATE-CV
o R7 R230 [5 141
€206 187k 147K CV_RATE-EXT
< 5V_MIX~CV 1000pF J7 . — (5]
s t L, U25-8
G R TLV2374
V_GND
X Cy TAGND AGND:j _ " >
S
G —
AGND -
RATE CV =
R208
R34 R83 b CV_AMOUNT-EXT
PR I— E V E I— C V CV_LFO-ANT_PREBUE Gas—c 221 tsl
C53 5015 g?)?u% TLV2374
3 NOPOP
2200pF TP10 LEVEL CV = 7.5 — 14.3V (6.8V) AGND ]
RE4 R56 U26-D <7.5V = “+4.9dB , 14.3V = -31.3dB ? S
HRPWM_LE\/[%Ij > 3 TLv2374 R28 CAN GO TO ~ABOUT 14.5V BUT NOT LINEAR =3dV "1.1KHz - ©
442K 47.5K 2|, PEA C\;T]LEVEL'SUM UNITY GAIN = 10.550V 7% worst case non linearity @ middle travel w/ 20k pot (3.5% 10k pot) r?
o9s 176 390Hz, 2nd order Bessel, AV=2.25 =
! b 470pF Simulate 50KHz 3.25V: Ripple = 900uV (13 bits); ring = ~ 33mV, Rise = 1.6mS |
— ac\p R33 58KHz 650uV RIPPLE =
ks L6986 R229 - Range 0% = 14.692V 100% = 7.344V  50% = 11.014V I
. : AGND —=
- o
AGND R56 TO 47.5K, RIPPLE 650uV, RING 30mV [as]
= V_GND LM324 WON'T WORK DUE TO 13.4V MAX SWING R56 TO 46.4K PER DESIGN
T  5V_AMOUNT-CV
TO CHANGE TO BUTTERWORTH, C95=15nF, R56=47.5K R222 m
BW Ripple = 450uV, Ring >300mV
U25-D
R21 FEEDBACK CV c205
C45 =790 TLV2374
100K 0.10uF
Cc18 5015 AGND
3 NOPOP L
R23 1500pF TP9 AGND _L -
R22 U26-B O SV_MIX-Cv BV _FEEDBACK-CV
HRPWM_FEEDBACK AN\ N—eS TLV2374 R77 RN18-B 4] RN18-D 14
tel 40.2K 100K 7 CV_FEEDBACK—-SUM +15V < .
100 121
c17
+%;55]V2 acNp | 00WF c178 =
0 R31 — ) 2200pF I :
42 T - o AGND = Lis | ® L c201 LM324KA 1.¢203 LN324KA
s ) : - : - 15V
& 100K rR20 ) R231 FEEDBACK CV = 7.5v +/— 4.0V g u12-8 I u12-D !
R €207 0K 162K or 3.5v — 11.5v (8.0v total) N AGND AGND
1 5V FEEDBACK-CV 1000pF DEADBAND = 7.5V +/— 75mV ® <3 = =
s ™4 > WITH BIAS @ 4.75K UNITY GAIN = 3.77/11.23V N <2 C5V_RATE-CV 5V_TIME-CV u12-
AGND e RN18-A 141 RN18-C 141 €200 M324KA
1 =  V_GND PWM @ CV = 2.5v: 0%=3.5v 100%=11.5v L 0.10uF
FEEDBACK CV o <5
| AGND 325z, 2nd order Bessel, AV=2.49 ~ Sg AGND
- Simulate 50KHz 3.25V: Ripple = 670uV (13.5 bits); ring = ~ 33mV, Rise = 2.0mS o =
+15V
c199 i 1 C75 LM324KA | C202 LM324KA ’ .
V26-E R77 must be under 150 ohms 5.2uF 2.2uF U12-A 220 u12—c Moog Music Inc
C93 <« TLV2374 10V 0% AGND IAGND . .
0.100F C18 TO 2.2nF RING =0, RISE = 4mS, RIPPLE = 450uV = = TITLE:  MF-108M REV: B
HRPWM: Output with 3.25V in
MFB, 2-Pole Bessel Filter, Fo = 390Hz - PWM FILTERS, CV IN, AND CV MIXERS
HRPWM Target Frequency 58.594KHz

SIMULATION: Effective Rise-Time:

~ 1.6mS, 50% ripple 900uV

AGND_| extra gate used for Vgg

Date: 04/14/11
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[BRD-10-011-362]

+V_poT +V_POT
x
w o
i = POT_FEEDBACK +3.3VA
[
> L
< L C172
= W 2.2uF 240ma 10% 600 @ 100MHz LEVEL_INPUT — _ RNB-B .\ 33
L RN7-C 33 151 VvV =
3776 LEVEL_LOOP—-RETURN RN8-A 33 25 1S320F2B033FN
- - — VA%% @-<Z{ADC_IN-BO
- = POT_LFO_AMT —RN7-D 33 u10-C (&) 17YYs v
(51 4 5 TMS320F28033PN CV_AMOUNT-EXT — RN8-C 33 ADC_IN-B1
V_POT POT_RATE |J3N7_B 33 ®-8-x0c_n-a0 41 3 6 251 ADC_IN-B2
B 151 25007 17 . CV_RATE-EXT RN8-D 33 -
ADC_IN-A1 19 - = 26
— POT_FEEDBACK —RN7-A 33 VREF _HI €30 41 47775 ADC_IN-B3
- 16
= MIX 151 1 8 ADC_IN-A2 0.10uf CV_TIME-EXT —~__ RN9-A 33 27 ¢ n-54
2 POT_LFO_AMT R201 POT_TiME —RN6-D 33 15 1ADC_IN-A3  VREF_LO 122 ! 8 28
e 13 ) POT_MIX (5] VVE EXPANSION__ADC RN9-C 33 ADG_IN-85
= % - RN6-C 14 B e LA A% —
s a 475 (51 33 ADC_IN-A4 ~ 161 3 6 29/ apc_ IN-B6
170 = c173 VYV 3 z RNS-B 33 l -
o 2.20F S 2.2uF POT_MIX RN6- 33 ADCIN-AS S W3 30{apc_IN-B7
L TI5) 2 7 12 1 ADC_IN-A6 EH ; +2.5V RN9-D o ‘
- AGND POT_OUTPUT [ 1“"“"2 . il [ b £5] DS . 54
= = 151 . N S 5 b4
5 3 |'s 2 2l
+V_POT AGND 2 ERE AGND AGND o
— <l - |=L - - ©
+V_POT OUTPUT - < « '
L R202 © Ground unused ADC inputs for noise immunity c187 [&] S
= P6 o muxed aio pins tied with 1k resistor S 6 -
0.01uF a D16-B
= pio R199 POT_RATE 5KB 475 fey =T c180 SOFTWARE, DEADBAND <20 ADC COUNTS TS o~ 235
poT_ . c174 0.01F | c186 =} a
o 10K V75 8 ZZ0.01F
L z c171 AGND
° 2.2uF AGND - )
L knee 606KHz (1.65uS conversion)
= AGND
L AcND =
+15V
5K USED FOR CENTER SINCE WE ALREADY PURCHACE 5K 14MM ROUND L13 —
. oy . . ~ = 5015 +2.5V o~
10k mid position pot gives rise of “uS so ACQPS s/b 63 500 & Jo0MH: NOPOP 51 ©
R174 TR7 RN1E-8 +2.5V1 [1,4] i
237K gme c7 3 —
y +2.5V2 o
- VVVE 33 4l 1
L y A X A =]
#VV5 33 |
C151 RN16-A
c150 U16-D 22uF : 5 +2.5V4 4] E
R182/R192 IDEALLY <=11.0K 2.20F o TLo7en sy ok o
0157 10V 10% N AGND =
1 —
11
0.5V start of 470pF AGND
.5V start of green =
2.0V start of red R184 R187
4.0V hard red ° NO POP L13, R174, C150. R175 = 0 IF NOT USING MID POT
47.5K 47.5K
LEVEL_INPUT
UD_IN_POST—-GAIN c1ss +15V
A —GA -
—IN_| oy o—— 11.0K U17-D
0.470F 47.5K U17-A  R183 C156 LM324KA
S0V /20 LR18o LM3Z4KA  47.5K
U16-E
+15V 475K AGND (0:1075; TLO74A
- 2.2uF a tad small, 22.%k a tad large Ao
u17-€ ©AGND 162 sy
c3 3 LM324KA H AGN07
0.10uF 470pF L9 R197 -
R191 R193 ~ EXTRA GATES TO FEEDBACK CV
AGND ® 600 @ 100MHz c168 2.21K
= 47.5K 47.5K R195
R194 LCI S m—
> oo (O }EYEL_LOOP-RETURN R198 ’
C160 100 l R39 DYy +v_poT
AUD_LOOP_BUFFERED 11.0K u17-C C163 U16=C 221 f +C165 15
’ 0.10uF U17-B  R223 LM324KA 2.2uF 100K - 100F
R189 LM324KA  47.5K 470pF AGND C166 + Hores Iﬁv/m
100K AGND — 22uF 7AGND
AGND -
) AGND —
’Moog Music Inc
TITLE:  MF—108M ‘RE\/: B
MPU ANALOG FUNCTIONS
Date: 04/13/1 \SHEET 5 OF 7
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6 5 4 \Vi 3 1
LED1
7LJ1§SCVACO4 MV5437 SPC1
U10-E LEDI_LFO & ‘ R164 RS
erw_alee RN1=A 4 8 33 DIEI“R]PWM_FEEDBACK +3.3VD 22 Ol
Epwm_2a |67 RN1=B 2 7 33 — HRPWM_MIX gi[\/gcoa R165 =
. L4 LEDI_LFO_R 0,650
£pwm_3a [83 RN2-A 1,8 33 > LED2_LEVEL_G . . o i3] 3 7 475 W KEYSTONE
epwu_saa |50 R124 100K Dnss]p cP1 DGND 8925
- 031 LFO RATE LED
Erum_sa |43 RN2=C 3., 16 33 S LEPILFO_G oy Lk LED2
N <<~
Epwn_oa [65 RNI=C 3, 16 33 — HRPWM_LEVEL SW?2 LSS s SPC2
] RNI=D 4, \n 5 H g™ 2~ u10-¢ #iveos el
EPWM_7A L84 ¢ EXPANSION_PWM SW_SEL=5 54 LED2_LEVEL_G R166 ol 2R
TNS320F28033PN 33 d GP21/EQEPTB 3] 5 g
o u ' SW_SEL—4 74 221 oo
_ 700 - ' GP20/EQEPIA V4D o
u10-F i SPI_MISO — 2|0 173 raiveos_ RIS7 - "
68 ! 6] GP17/TZ3 LED2_LEVEL_R 0.650
EPWN_IB DGND ! el wl ) s 5 2 KEYSTONE
w78 165 ' _| [B]Ginwa/rzz 475 DGND 8925
~ ' SW_SEL-1 75 S CLIP LEVEL LED
£pwm_38 |62 RN2-B 27\AA 7 33 DI[.ﬁE]DZ_LEVEL_R Pt j;_ oW StLs GP15/SPISTEB
45 = 16p14/5PI_CLK LED3
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[BRD—10-011-362]

lBRD—1OZ£)11—362 |

REVISIONS
REV.| DESCRIPTION CHANGE BY | DATE
1 Prototype R.S.S. 06/06/11
A RELEASE S.D. 06/30/1
Al | COMPONENT VALUE TWEAKS FOR PRODUCITO R.S.S. 07/21/11
Rev A Changes from Rev 1 B ADD LIMITER, CHANGE BBD BIAS, ETC R.S.S 09/08/11
[ XX/ XX /XX
Page 1
1) R36 — change to 11.0K. Connect from U7-13/R37 to AGND
2) R138 - change to 11.0K. Connect from U7-4/R118 to AGND
3) Add AC coupling to output of U5C/USD to eliminate bypass switching glitch . Add €209/C213: 4.7uF BP Electrolytic, Add R137/R241 100K, Add R71, R242 267 Ohm
4) R26 connected to +15V
5) U5-B/U6-B outputs referenced to VGND (R93/C6); U5-A/U6-A outputs referenced to VGND (R95/C7)
6) Increase Resistance to Q2 B/C by putting RN7-A/D and RN12-A/B in series.
Page 2
7) R54 connect to AGND
8) Remove R132/R140 and R148/R157. Connect C38/C40/C42/C26 and C60/C62 to AGND.
9) Add R132, R140 (NOPOP) to feedback of U11-B as 0.00 Ohm - new topology allows for configuration as Sallen Key w/ Gain for gain adjustment.
10) Increase Resistance to Q6 B/C by putting RN7—C/B and RN12-C/D in series.
Page 3
11) Populate C129 - note all 330 pF caps changed to COG 0805
12) C30 should be 180 pF
13) Remove C11/R236
14) Increase resistance to Q1 B/C by putting RN13—C/D and RN13-A/B in series.
15) R126 /R78 Change value to 267 Ohms.
Page 4
16) Remove R62/R63, terminate U3—F Input to DGND
Page 5
17) R19/R32 Change to 22.1K; C158/C163 Change to 2.2uF; Remove C159/C164
Page 6
18) Add C11 470 pF on Expansion PWM line.
Rev A1 Changes from Rev A
1) €129 changed back to NOPOP
2) C1, €109, C179 changed from 0.47uF to 2.2ufF Non Polarized
3) C52 changed from 0.47uf to 2.2uF NP NOPOP
4) C5, C63, C85 changed from 4.7uf to 10uf
5) C44 changed from 220pF to 330pF COG
6) C29 changed from 1000pf to 10000pf COG
7) €28 changed from .0luf PPS to 6800pF PPS
8) C98 changed from 47pf to 220pf
9) R163 changed from 47.5 to 100 ohms
Rev A2 Changes from Rev A1
1) C1 & C13 changed back to 0.47uf to improve start up time.
Rev B Changes from Rev A2
1) Add limiter circuit with D23/D24 R62
2) Correct Footprint of L1 & L24 to accept 2nd source inductor
3) Chang LED spacers to all be same height.
4) Misc component location, routing and plane short changes.
5) U20 Part number corrected to ROHS part #.
6) R59 to 681K, R60 to 113k to help bias adjustment.
7) RN15, Expansion header resistor, now populated
8) Add C211/R239 3.3V snubber to reduce switcher ringing.
9) Move traces that could short on jacks ground pin
10) Remove Diode D18, R32 from 22.1k to 100k, R189 from 47.5k to 100k to improve low level offset in loop audio detector.
11) C155 to 0.47uf to improve low frequency responce of level meter.
12) R182 R192 to 1.0k to improve symetry of level meter.
DRAFTER DATE THE INFORMATION ON THIS DRAWING IS THE CONFIDENTIAL, COPYRIGHTED PROPERTY
RSHAICH  07/21/11|% Mook Wt M BT n i EEvonies, el o aiciogs e,
DESIGN ENG. DATE THIRD PARTY IS ALLOWED BUT ONLY WITH THE WRITTEN PERMISSION OF MODG MUSIC INC.
RSullen o7 /oy m MOOG USIC INC.
R SHAIGH 07 /21/1 BRI diadr v
Xk xx/08 | M esre we (620) 200090, o, 028, 2348253
PLANT MANAGER DATE TITLE
X xx/xx/08 MF108M CHORUS FLANGER
PURCHASING DATE
NOTES: (UNLESS OTHERWISE SPECIFIED): xx/xx/08 CLUSTER FLUX
1. RESISTORS 0805, 1%, 1/8W, VALUE IN OHMS PRESOENT )l:;T/EXX/Og S‘ZB [FMN’WE MF108M.SCH [DWG E%D—10—011—362 [REVB
2. CAPACITORS 0805, X7R, 50V, VALLE IN uF DOC. CONTROL DATE SCALE CAD DIRECTORY PROJECT CODE SHEET NO.
xx/xx/08 N/A [ X [ X [ oF
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