1 3 4
sCl
sC
oV
1 EN
B vBUS ouT
e ~ VCO_CTRL
VCF_CTRL
VBUS Qjﬁg YRR - VCA_CTRL
el 0 CP 777777777777777777 MCU
A7 - CV1 :
DN1 > ~ DN VCOENI[
DP1 = ® b cv2 [ -- D
pp2 B8 T VCO EN2 [ - — EN
OUT [
ssut 5o PM z -
SBU2 [ by A7y o KB.C[0.4]  —— VCO_CTRL
. A5 USB.CCI ST & Z KB'R[O'_A_] — ygF—C.];]E]f
cc1 e e CC1 =3 ’ a SB VCA_CTRL
ccz |5 USBLCZ i cc2 g 5 BPM
< =)
GND g S
SH 2
L] sHiELD  GND <
Q
4
TYPE-C-16P &b &b
EXT
EXT f | EEEEEE .
[ ]
ZN I ST R I S S EE
2w N =
= ==
S EZEZ EEE 2
2% SEE e 8
or'e olu'e
oLU @)
S>5 558
TP P2 TP3 P4
VBUS V3 VAP
SCHEMATIC TITLE PROJECT TITLE PROD
Top Audio synth TOP.SchDoc 10.12.2025
GIT HASH (SHORT SHEET NUMBER 17.03.2026
f81b36¢0 [Locally Modified] Sheet 1 of 9 A - COMPETENCE CENTRE 04
AUTHOR CHECKED BY HTL AnichstraRe 30.12.2025
Erik Toth Wendelin Waldhart WATO-1

3

4




2 3 4 5 6
VBUS
IC1 AMS1117
VBUS _ vseT b= VBUS VBUS Ul 3V3
— D+
C1 — D- 1 VIN VOUT
uF CC1 2 L GND
! l cc2 GND S C2 + 3
USR] T 10uF 22uF
GND GND
Sls GND GND GND
@) @)
ol
S o
= E
VAP VAP
VAP
LM2940IMP-10/NOPB
VBUS U2 VAP
0 ==C4
1 $s8050 | T
VIN . VOUT i 5 1 22uF
.« 6 L 1C2B
<6 525 F 3 N RN TLO71CDR
470nF u -
3| TLo7icpR ™ '
GND GND GND $S8550 T -
10k
GND GND
w Anal |
SCHEMATIC TITLE )ROJECT TITLE FILE NAME TYPE: PROD.
Power Management Audio synth PM.SchDoc CREATED:|10.12.2025
GIT HASH (SHORT SHEET NUMBER EDITED: |17.03.2026
543408 [Losally Modified] Sheet 2 of 9 .‘:’. CCA - COMPETENCE CENTRE REV.: 0.3
e, b ey *%* HTL AnichstraRe creckep: 30.12.2025
Erik Téth Erik Téth DOC-NR: |WATO-2
2 3 4 5 6




3V3

8 4 SPI
10k 10k @

w
|2
o3

1C3
Y, P
e £ cHIp P voD_spr [-E3ASHTD e 8
- =5 GPIOO SPIHD [—5—Cprwe 47| HOIS  vee
J_ =21 GPIO46 SPIWP [ ' | WP
cn ==t <3 cpo3 SPICSO [—32—2FLES Lics —
/51 1——S2 100nF 100nF 51| Cproas 2pICLK |33 SPLCLK 6| ik €9 T=Cl10
TS-1088-AR02016 TS-1088-AR02016 1 34__SPLDO 2 LuF | 1000F
58 LNA_IN SPIQ 35 SPLDI 5‘1/ DO 4
1 2 . . 3 :
GND GND KB.CO 6 ggigie (SPICS1) Us_&g ] ——— ESPUOTXD | S
TOP, EXT < KB.Cjo.4] =kBCI0AL INKBCT 7 | 2010 UORXD B0 ESP.UORXD W25Q128]VSIQ
SEECT0E] KBC2 9| Coioa YTAL N |-53_XTALIN GND
GND GND KB.C3_10 — [[54_XTAL.OUT
o KBRI0.4] NKB.CA 11 GPIOS XTAL_P ™38 SBRI
TOP, EXT <_KB.R[0..4] iy N2 GPIO6 GPIO33 : R1 Y1 __40MHz
KBRO 12 39 SB.PI
GPIO7 GPIO34 Pl
ci3 KBRT 13| Zpioe oPIO3s | 40 _SBRZ o) SB 1 IDI 3
GND e=—|—— BBRJ 13 ) Gp1o9 GP1036 o—SBP_ . p)
KBR3 15 42 SBREC 1
100nF GPIO10 GPIO37 |—5—2=25— REC =C12
KBR4 16 43
BPM.VALUE 7 GPIO11 GPIO38 24 22pF
VALUE : GPIO12 GPIO39 (MTCK) TOP, EXT «_SB
CV_GEN BPM BPM.LED 8 45
IR TOP, EXT _BPM LED SPMBUTTON 1o GPIO13 GPI040 (MTDO) [—= J
—== \ BUTTON ST 7| GPIO14 GPIO41 (MTDI) [ VCO_ENI > TOP
SDA eTeit 25| GPIO15 (XTAL_32K_P) GPIO42 (MTMS) —= T
SEIR — : =~ GPIO16 (XTAL_32K_N) GPIO47 (SPICLK_P) [+ VCO_EN2 > TOP
CVI[_ <= GPIO17 GP1048 (SPICLK_N) 5= Ll
‘ vz l— | %— GPIO18 VDD3P3_1 [ ESEVDDIES 3V3
52— GPIO19 (USB_D-) VDD3P3_2 =55 2nH
37| GP1020 (USB_D+) VDD3P3_RTC |—5= 13v3 C15 Cl6 Cc17
~= —— GPIO21 VDD3P3_CPU 55 :3\/3 100nF 100nF 1uF
2l 13 VDDA_1 —22 {33
iz || VDDC':"_S 57 C18 C19
> > lal |a €20 C21 100nF (f| 100nF
5 8 ESP32-S3R8 10nF 1uF
o s B
o O E B GND GND  GND GND  GND GND GND  GND
g o
=
B 12
ESP.UOTXD f2—  UART.TXD 1
e
330 2
R | 3
ESPUORXD  R8 .  UARTRXD
330
GND
SCHEMATIC TITLE PROJECT TITLE FILE NAME TYPE: PROD
Microcontrol Unit Audio synth MCU.SchDoc CREATED: 10.12.2025
GIT HASH (SHORT SHEET NUMBER EDITED: 11.03.2026
. > : 11.03.
f81636¢0 [Locally Modified] Sheet 3 of 9 .‘.’. CCA - COMPETENCE CENTRE REV.: 0.6
AUTHOR CHECKED BY *%* HTL AnichstraRe  creckep:30.12.2025
Erik Toth Erik Toth IS F——

1 2 3 4 5 ‘ 6




4 5 6
3v3
)
O )
= § 4|
< 13 |
8‘ []ITOk 3 1c7
VDD GND
| scL VOUT_D [—
SDA VOUT_C |—
—{ LDAC VOUT_B
—| RDY/BSY VOUT A [——
CPa728
— o
5 g
Q Q
jm} )
Q Q
= =
SCHEMATIC TITLE PROJECT TITLE FILE NAME TYPE: PROD.
CV Generation Audio synth CV_GEN.SchDoc CREATED: 11.12.2025
GIT HASH (SHORT) SHEET NUMBER EDITED: 01.01.2026
181b36¢0 Sheet 4 of 9 CCA - COMPETENCE CENTRE REV.: 0.1
poTHor CHECKED BY HTL AnichstralBe |crecken:30.12.2025
Erik Téth Erik Téth DOC-NR: |WATO-4
3 4 6




3 4 5 6
vCco VCF_A
vCo VCF_A
TOP,VCO[ CV__ >——— S CV OUT [ __ . IN OUT | ———  OUT ~TOP, VCF A
VCO CTRL VCF CTRL
- | VCA_CTRL
| L EN
S
{fi o 2 |z
3] & = ||
! 8 ©
§; sl S <
O
== §
o
4 =
S 5 o B
ar 5 O F
© g >
= LA
5 ©
e F
SCHEMATIC TITLE PROJECT TITLE FILE NAME TYPE: PROD
Sound chain Audio synth SC.SchDoc CREATED: 10.12.2025
GIT HASH (SHORT) SHEET NUMBER EDITED: |31.12.2025
f81b36¢0 Sheet 5 of 9 CCA - COMPETENCE CENTRE REV.: 0.9
AUTHOR CHECKED BY HTL Anichstralle CHECKED:/30.12.2025
Erik Toth Wendelin Waldhart DOC-NR: |WATO-5
3 4 6




1 2 3 4 5 6
VAP
15
T 15k
.. DMMT3906W-7-F | 1C8C IC9A
\ _uUcC ¥ TRI 2
VCM 1] SorR
. tuisroo L 3 |,
26
IC8A 2k TLO74
LM13700 4.70F — 17
1C8B 3k
LM13700
VCM GND
R _POTI
GND 32(? \AYD
R28 "~ OFFSET SEL PI
100k j—'
VM 10k
J _ﬁiowsmsmm
R22 R72 0
—L 1 R34
To0F T R34 " OFFSET SEL P7
1C9B Ras 1CoC LCK
6 9 1C10D
° 7 8 SAW 12 R36 R37 OFFSET SEL P10
5 R26 10 y 14
+ t R27 13 10k
| M 10k Tt VAP - - 10k
VM T4 TLO74
sQr__R3L. [~ MMBF5485 30
K = -k
33 POT PWM ADJ
100k 4 OFFSET SEL_PA 8::ff ggk—g’?
OFFSET_SEL P Srfest2ir1
OFFSET SEL P4 e 2
L OFFSET SEL_p7 QEESET SEL_P7
GND  VCM SELP7""BEESET SEL P10
OFFSET SEL P10 e
POTMEINEAR— 0L FINE_A
OFFSET SEL PA R3S VCM Sl ] POTFNEB
R39 VCO CTRL NS5 TBOT PWM_ADJ
10k o, R40 SC< VCO CTRL POT_PWM_ADJ =
10k o m
wal IC10A z  Z " IN TRI —iRL
5 . 1C10B = IN_SAW —AW
e 1C10C L
T0K R 1, 16 | rse BB 0 IN SQR —5 &
4 10K . s = A 5 i g IN_PWM
| 7K >
z < + o |, q OUT —— [ OUT __ SC
L VCM TLO74
2 VCM TLO74
VAP
[CSD HEMATIC TITLE >ROJECT TITLE FILE NAME TYPE: PROD.
|:_- L A PN Voltage-controlled oscillator Audio synth VCO.SchDoc CREATED: | 11.12.2025
LM13700 SR HASH (SHORT . SHERT DB . EDITED: 17.03.2026
f81b36¢0 [Locally Modified] Sheet 6 of 9 .‘.’. CCA - COMPETENCE CENTRE REV.: 0.2
GND GND GND {I\‘IH/)::! lin Waldhart c '(I(M'Iljyth %°* HTL AnichstraBe  creckep: 30.12.2025
endelin Waldhar rik T6 BOCNR: IWATO6
2 3 4 5 ‘ 6




1 2 3 4 5 6
VCM
— IN |sC
IC11A 44
N Ras. Ik
LI IC11C IC11B
10K p R46
5 . —
y —
47 J_ K IC11D
B LM13700 4 —_LP
28 T
LM13700 InF LM13700 VAP
f C29
InF
Rag HAG VCM LM13700 I
| 1 N—1T"1 5 VCM
vemi 1 1 VCM
1k 10k ~EN §C
[FSI .
.6k \
POT GAIN B
YCACIRL. ~VCA CIRESC
POT GAIN A /
R52 | GND )
TOK i
) 54
[E& s
R56 R57 1.2k Rsg s
1 = T [vem OT FILTER A VCMb—4 VAP %5 - —— - OUT _ ~SC
VAP POT FILTER B GND RO LM13700
=30 12k IC12B 60
150pF d 61"LM13700 0k
IC12C 62 ICI3A 3k
p <| ] L 30k TLO71CDR 64
pe — 1k
LM13700 ; o 65
> 8k
10k IC12A 3]
LM13700 67 >
1k
VCM GND
GND
VCM
£OT FILTER A —POT FILTER A
-~ — POT FILTER B
POT FILTER B —Gaec o7~
TSR (G SIG SEL_A —— VAP VCM
SC<  VCF CTRL E SIG SEL Pl —pp—
SIG_SEL_P4 —p—
SIG_SEL P7 ~—fs—
SIG SEL P10 ~——— VCF VC A
VAP VAP
SCHEMATIC TITLE >ROJECT TITLE FILE NAME TYPE: PROD
E- CIIE + JICI12E Voltage-controlled filter/amp Audio synth VCF_A.SchDoc CREATED: 23.12.2025
-~ [LM13700 - |LMmi3700 2 E2: 2L
2 GIT HASH (SHORT SHEET NUMBER EDITED: 01 01 2026
. : 01.01.
181b36¢0 Sheet 7 of 9 .0’0’ CCA - COMPETENCE CENTRE REV.: 0.5
GND GND AUTHOR CHECKED BY *%* HTL AnichstraBe  creckep: 31.12.2025
Wendelin Waldhart Erik Téth DOC-NR: |WATO-7
1 2 3 4 5 6




3 4 5 6
VOLUME VOLUME  TOP, EXT
R7 R8 /\
VAP —— 1 L1
620k 150K - o
R9 - =
TOP| IN2 = 3
A 330K 5‘ 5‘
R10 1
TOP| INI 2, e caz M
— 330K 5 ——"—,
o 1c5A
TLO7ICDR
VCM 33
1
2
TWI500V-5.08-2P
GND
GND
VAP
o
F oo _le g,
= 100uF
GND
SCHEMATIC TITLE PROJECT TITLE FILE NAME TYPE: PROD.
Output stage Audio synth 0S.SchDoc CREATED: 10.12.2025
GIT HASH (SHORT) SHEET NUMBER o EDITED: 01.01.2026
181b36¢0 Sheet 8 of 9 .0’0. CCA - COMPETENCE CENTRE REV.: 0.1
:I\le;:i i Waldhart EHI(MTYth *%* HTL AnichstraBe  creckep: 30.12.2025
endelin Waldhar rik 1o DOC-NR: |WATO-8
3 4 5 ‘ 6




2 3 4 5 6
(OFFSET SEL PA -J NEY
OFFSET SEL Pl 12
OFFSET_SEL_P4 3 4-==—|GND
OFFSET SEL P7 5 6 s
OFFSET SEL P10 7 8 POT GAIN B \VCA CTRI. 1
VOO CTRI. | POT FINE A 9 10 POT.GAN A/ - NCIRTRIEp TOP
TOP  VCO CTRL I ' ‘ POT FINE B 112 POT FILTER A
POT PWM ADJ 13 14 POT FILTER B
IN_ TRI 15 16 SIG SEL A
IN_SAW 17 18 SIG_SEL Pl VCE CTRL VCF CTRL 1 TOP
IN SQR 19 20 SIG SEL P4
IN PWM 21 2 SIG SEL P7
OUT 23 2 SIG SEL P10 .
- 3 Voice control 1
(OFFSET SEL_PA -J V—’I*—P
OFFSET SEL Pl 1 2
OFFSET_SEL_P4 3 4==—{GND
OFFSET SEL P7 506 \
OFFSET SEL P10 7 8 POT GAIN B \VCA CTRI. 2
o o B POT FINE A 9 10 POT GAIN A VCA CTINL 2_Juag
TOP { V€O CIRL 2 )=t Q-CIRL POT FINE B 1 12 POT FILTER A
POT PWM ADJ 13 14 POT FILTER B
IN TRI 15 16 SIG SEL A
IN_SAW 17 18 SIG_SEL PI MCELIRLZ VCF CTRL 2 TOP
IN SQR 19 20 SIG SEL P4
IN PWM 21 2 SIG SEL_P7
ouUT 2% 24 SIG SEL P10 .
- 5 Voice control 2
G o KB.C[0.4 KB.R[0..4 E—
TOP, MCU < KB.C[0..4] Lo, Lo, KB.R[0.4] ~ TOP, MCU
R1 12 POT VOL 1 "\ VOLUME STOHENER TOP. 08 17
w ) Pl 34 POT VOL 2 / WOECRIES TO, KB.CO T SL__KBRO
TOP, MCU ‘ R2 5 6 VALUE . KB.CI H B r
P2 7 8 LED BPM  TOP, MCU KB.C2 PoiCxeR2
c 9 10 BUTTON KB.C3 > CxBRs
GNDp==— 11 12}—5V3 KB.C4 } exBRa
2342%6P . GNDe==— 11 12——{3V3
Misc TS Keyboard
SCHEMATIC TITLE PROJECT TITLE FILE NAME TYPE: PROD
External Audio synth EXT.SchDoc CREATED: | 11.12.2025
GIT HASH (SHORT SHEET NUMBER EDITED: 01-01-2026
J
f81b36¢0 Sheet 9 of 9 .0’0. CCA - COMPETENCE CENTRE REV.: 0.5
AUTHOR CHECKED BY %°* HTL AnichstraBe  creckep: 30.12.2025
Erik Toth Wendelin Waldhart DOC-NR: |WATO-0
2 3 4 5 ‘ 6




