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POWER

POWER

+5VR

-5VR

+10VR

CTL7

CTL PROC

VOVIN

POT

DRUM1

DRUMS

OUTTRIG
RES_POT_WIPER
RES_POT
DECAY_POT
ENV_DEPTH_POT
PITCH_POT

EV

DRUM_PITCH

CTL2

CTL PROC

VOVIN

POT

MIDI

MIDI_R

MI+
MI-

MT+
MT-
MO-
MO+
ALEV
SLEV
RLEV

PITCH

MIDI_CTL

ADSR_CMP

DT0
DT1
DT2
DT3

SYNC_OUT

SYNC_IN

VR DP[3:0]
VCO2_OFF

VCF_PITCH

CTL5

CTL PROC

VOVIN

POT

CTL3

CTL PROC

VOVIN

POT

NOISE

NOISE

NOISE

DRUM2

DRUMS

OUTTRIG
RES_POT_WIPER
RES_POT
DECAY_POT
ENV_DEPTH_POT
PITCH_POT

EV

DRUM_PITCH

VCF1

VCF

FC1
FC2
FC3

FRES

Fin Fout

FC4

VCO1

VCO-TOP

PWM1
PWM2
PWM3
PITCH1
PITCH2
PITCH3
PITCH4

PWM
RAMP

VREF5N
VREF5P

PITCH5

FILTMIX

MIX

OUTI1
I2
I3
I4
I5

CTL4

CTL PROC

VOVIN

POT

VCA

VCA

VCAout
VCAin
VCACV

DRUM3

DRUMS

OUTTRIG
RES_POT_WIPER
RES_POT
DECAY_POT
ENV_DEPTH_POT
PITCH_POT

EV

DRUM_PITCH

VCO2

VCO-TOP

PWM1
PWM2
PWM3
PITCH1
PITCH2
PITCH3
PITCH4

PWM
RAMP

VREF5N
VREF5P

PITCH5

CTL6

CTL PROC

VOVIN

POT

CYMBAL

CYMBAL

NOISE_IN
RES
PITCH

OUTTRIG

DECAY_POT
DECAY_POT_L
VCF_MOD
EV
PITCH_A

CTL8

CTL PROC

VOVIN

POT

LFO

LFO

FC1
FC2
FC3

SQR
TRI

ADSR1

ADSR

SUSLEV

ATTACK

RELEASE

DECAY

ALEV
SLEV
RLEV

OUT
CMP

OUTMIX

MIX

OUTI1
I2
I3
I4
I5

GLIDE

GLIDE

OUTaINa
CVa
CVb

CTL1

CTL PROC

VOVIN

POT

VCO-KBD

VCO-KBD

VCO-BEND

VCO-BEND

VCO-BEND

VCO-LFO

VCO-LFO

VCO-LFO

LFO

LFO

ADSR

ADSR

ADSR

MCTL

ADSR_CMP

ADSR

ADSR

FLTMXWPR1
FLTMXWPR2
FLTMXWPR3
FLTMXWPR4
FLTMXWPR5

DRO1

DRO2

DRO3

LFO LFO-PWM
PWM
VCO1_PITCH

VCO1_PITCH

ADSR-PWM1

LFO

LFO-PWM2

LFO-PWM2

VCO2-PWM

VCO2-PWM

VCO2-PITCH

VCO2-PITCH
ADSR-PWM2

VC-BEND

VCO-MOD

MI-

MO+

MT+MT-

MO-

MI+

MI+
MI-

MT+
MT-
MO-
MO+

DRUM1
DRUM2
DRUM3
DRUM4

DRUM1

DRUM2

DRUM3

LFO-FRQ
LFO-BEND

GLD-RATE
GLD-BND

FCYMRES

VCF-FRQ
VCF-LFO
VCF-ADSR

RLES
SUS
DK

ATK

VCF-RES

SYNC

SYNC_OUT

SYNCIN_U

+5VR
-5VR

+5VR
-5VR

+10VR
+5VR

-5VR

PITCH

ADSR

ADSR

LFO

ADSR

EV1

EV2

EV3

EV3

EV2

EV1

MI+
MI-

MT-
MT+

MO+
MO-

-5VR

DRUM4

CYMDECAY1
CYMDECAY2
FCYMMOD

FCYMPITCH

DP[3:0]

DP3

DP2

DP1

DP0

VCO2_OFF

MCTL

VCO2_OFF

ALEV

MCTL

MCTL

RLEV

MCTL

SLEV

MCTL

VCF_P_CTL VCF_P_CTL

SYNC_OUT

SYNC

DRO3

DRO2

DRO1

A

A A

-5VR

A

A

-5VR

A
A

A

-5VR

A

A

A

A

A

A

-5VR

A

+5VR

+5VR

A

+5VR

+5VR

+5VR

+5VR

A

A

VCC

D

+10VR

+10VR

+10VR

+10VR

+10VR

+10VR

+10VR

+10VR

+10VR

D4

1N914

JP11

12
34
56
78
910

J3

PHONEJACK

JP13

1 2
3 4
5 6
7 8
9 10

JP5

12
34
56
78
910

JP28

1 2
3 4
5 6
7 8
9 10

D3

1N914

JP10

1 2
3 4
5 6
7 8
9 10

JP1

1 2
3 4
5 6
7 8
9 10
11 12
13 14
15 16

J1

PHONEJACK

JP6

1 2
3 4
5 6
7 8
9 10
11 12
13 14
15 16

JP4

12
34
56
78
910

JP3

1 2
3 4
5 6
7 8
9 10

R2

1K

JP2

1 2
3 4
5 6
7 8
9 10

JP14

1 2
3 4
5 6
7 8
9 10

JP9

1 2
3 4
5 6
7 8
9 10

JP8

1 2
3 4
5 6
7 8
9 10

IN

THRU

OUT

+

+

+

-

-

-

M4

MIDI CON

J2

PHONEJACK

JP7

1 2
3 4
5 6
7 8
9 10
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A A

A

AA

+15

+15

-15

A

+ C3

10uF

R5

680K

R12
220

-

+

U1A

TL052N

2

3
1

Q3
2N3904

C5

.001uF

R17

100K

R6
4.7K

R9

68K

R13
220

C6

.001uF

R16

100K

Q4
2N3906

R8
2.2K

Q2
2N3904

R10

68K

R14

100K

R7
27K

+

-

U2A

NE5517

13

15

14

1
6

12

R19
150K

R11

10K

R330

100K

Q1
2N3904

+

C1

10uF

R3
150K

C2
.1uF

R15
10K

C4
.22uF

R18
2K

R4
6.8K

FC1

FC2

FC3

FRES

Fin
Fout

FC4
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TRACKING

REVISION HISTORY

10-18-2002 REMOVED BOGUS TEMP COMP CIRCUIT

AND REPLACED WITH ONE THAT WORKS

OFFSET

SCALE

2-1-2003 Changed temp sensor on advice from Scott

Bernardi.  Added reference transistor to remove 

effects from Is.  This seems to have cured the

mysterious 400ppM drift I still had.

Temp Reference

Band Gap
Temp

Scale

Control

Tracking

Terry Michaels Oscilator

Exponential Servo
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+15+15

-15

+15

+15

-15

+15

+15+15

-15 -15

-15

-15

+15-15

-15 +15

-15

+15-15

+15

-15

+15+15

-15-15-15

+15

R25
100K

-

+

U8A

LM358

2

3
1

R46

1K

C14
.1uF

C18
.001uF

C15
.1uF

R37
1K

+

-

U7B

TL052N

6

5
7

Q5
J111

C76
.1uF

R39
4.99K

C7
.1uF

R43

1K

R331 100K

R49
4.02K

-

+

U6B

NE5517

4

2

3

1

5

R28

10K

CA3046

Q6B

6

7
8

C19

100pF

C78
.1uF

R35
1K

R44

1K

R47

1M

R34

49.9K

R23

10K

R22
3.3K

R29

20K

+

-

U4

LM311

2

3
7

5 6
4 1

8

C77
.1uF

C10

.0022uF

C8
.1uF

R41

1M

U8C

LM358

84 V+V-

+

-

U6A

NE5517

13

15

14

1
6

12

+

-

U7A

TL052N

2

3
1

R24 100K

U5C

TL052N

84 V+V-

C12
.1uF

R40
20K

R32
4.99M

S

CA3046

Q6D

12

1
3

1
4

C80
.1uF

R48
4.99K

C11

18pF

CA3046

Q6C 9

1
0

1
1

R27

200K

C74
.1uF

C17

100pF

+

-

U5A

TL052N

2

3
1

R45100K

R31

100K

R26
100K

R21

10K

R30
100K

C75
.1uF

+

-

U8B

LM358

6

5
7

Q8
2N3906

U6E

NE5517

116 V+V-

R20
100

+

-

U3

TL051

3

2
6

7 5
4 8 1

R36
1M

Q6A

CA3046

2

3
1 5

4

U7C

TL052N

84 V+V-

Q7

2N3906

R38
10K

+

-

U5B

TL052N

6

5
7

R42 100K

C73
.1uF

R50
10K

C16
.1uF

R33
10K

C9
.1uF

C13
.1uF

C79
.1uF

SAWOUT

VREF5N

VREF5P

VC0

VC2

VC1

VC3

VC4
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VCOCORE2

SIMPLEVCO

SAWOUTVREF5N
VREF5P
VC0
VC2
VC1

VC3
VC4

+15

-10R

-15

-15

+15
+15-15

A

A

A

A

A

R57

100K

+

-

U10A

TL052N

2

3
1

R51
100K

C131
.1uF

D5

1N5231B

R63 10K

R53

200K

+

-

U9A

TL052N

2

3
1

D6

1N5231B

R61

1K

R55

100K

R59 100K

U9C

TL052N

84 V+V-

U10C

TL052N

84 V+V-

R56 100K

R60 10K

C129
.1uF

R54 100K

+

-

U9B

TL052N

6

5
7

R52

348K
PWM1

PWM2

PWM3

PITCH1
PITCH2
PITCH3

PITCH4 PWM

RAMP

VREF5N

VREF5P

PITCH5
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A
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AA

A

Q11

2N3906
C21

100pF

+

-

U12B

TL052N

6

5
7

R74
100K

Q12
2N3906

+

-

U11B

TL052N

6

5
7

R68
100K

C156
.1uF

R69

100K

C155
.1uF

R64

100K

R70
10KR71

100K

C20

.022uF

R66

499K

+

-

U11A

TL052N

2

3
1

C154
.1uF

R73
2K

+

-

U12A

TL052N

2

3
1

Q9

2N3904

U11C

TL052N

84 V+V-

R65 100K

R72

100K

R67 100K

Q10

2N3904

C153
.1uF

U12C

TL052N

84 V+V-

OUTa

INa

CVa

CVb
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MIDI IN

DRUM TRIGGERS

TUNING

I2C PORT

SERIAL DEBUG PORT

CONTROL

VOLTAGES

    OUT

Memory Decode Map

$F800.->$F8FF....O0

$F900->$F9FF....O1

$FA00->$FAFF...O2

$FB00->$FBFF...O3

$FC00->$FCFF...O4

$FD00->$FDFF...O5

$FE00->$FEFF...O6

$FF00->$FFFF...O7
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DAC0
DAC1

DISP_SDA

DT0H3

DT2H5
DT1H4

DT3H6
H7

RXD
TXD

DISP_SCL

OC3A

O[7:0]

O3
O2
O1
O0

PB[7:0]

DS[2:0]

DS0PB0
DS1PB1
DS2PB2

D[7:0]

H0
H1
H2

A[15:0]

H[7:0]

PD[7:4]

D[7:0]

O7

DAC[7:0]

DISP_SDA

DAC5 DP1
DAC4 DP0

DAC6 DP2
DAC7 DP3

DP[3:0]

DAC2
DAC3

DSH[7:0]

DISP_SCL

A

+15

A

A

A

A

A

A

VCC

VCC

VCCVCC

M5

ADR-DCDR

A[15:0]

STROBE

O[7:0]

EXP-1
EXP-2

ES[2:0]

M9

OUTPORT

D[7:0] O[7:0]

WD

R352
3.3K

M2

DACS

D[7:0]

DAC[7:0]

CV[7:0]

CSL
CSH
WR

LD

VR

JP27

HEADER 4

1
2
3
4

R303
POT

M3

DCDR

S[2:0]
O[7:0]

E1
E2
E3

U49

LM7805

VI VO

G
N
D

M4

MIDI

A[15:0]

D[7:0]

WD
RD

INT0/SCL
INT1/SDA

PD[7:4]

PB[7:0]

PF[3:0]

MI+
MI- MT-

MT+
MO-
MO+

INT4
INT5
INT6
INT7

RXD0 TXD0

PE2
PE3

PG3
PG4

R308
R

R353
3.3K

M10

ONESHOT

TRIG

CLK

OUT

R298
R

+ C161
10uF

JP18

HEADER 4

1
2
3
4

MI+
MI-

MT+

MT-

MO-

MO+

ALEV
SLEV
RLEV

PITCH
MIDI_CTL

ADSR_CMP

DT0
DT1
DT2
DT3
SYNC_OUT

SYNC_IN

VR-

DP[3:0]

VCO2_OFF
VCF_PITCH



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

100-1059B B

SMBC-CHEEZY SYNTH MOD BOARD - ADSR

7 40Tuesday, December 18, 2012

Title

Size Document Number Rev

Date: Sheet of

A

A

A

A

A

A

A

A

+15

A

A

A
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-15

-15

+15

+15
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+15

-15

+15
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+15 +15

Q13
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.1uF

R77

100K

R75
2K

R78

1M

U13E
DG201

134

5

V+V- G

C103
.1uF

Q14

2N3904

C102
.1uF

U16C
DG201

1110

9

R76
100K

R79
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R87

100K

R84
10K

U13C
DG201

1110

9

+

-

U14A TL052N

2

3
1

+

-

U14B

TL052N

6

5
7

U16E

DG201
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5
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.022uF
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100K

C99
.1uF

U16A
DG201
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1

U15C

TL052N

84 V+V-

R85
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C100
.1uF
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100K

C23
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U13B
DG201
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8

+

-

U15A

TL052N

2

3
1

U13A
DG201

32

1
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100K

Q15
2N3906

+

-

U15B

TL052N

6

5
7

U14C

TL052N
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4.7K
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U16B
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SUSLEV

ATTACK

RELEASE
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SLEV
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CMP
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