1 3 4
sCl
sC
v
2 EN
; VBUS OUT
- ~ VCO CTRL
VCF CTRL
vBUS [-52B7 MCU VCA CTRL
veus /—m—— CP 777777777777777777 MCU
A7 - CvVl[ >
DN1 = ~ DN VCOENI _
DP1 = ~SDIP cva [ S eV
pp2 B8 T VCO EN2 [ — EN
OUT [
seu1 (A3 oM - B
sBu2 | by 2“7 p % KB.C[0.4]  se—— VCO CTRL
. A5 USBCCI1 SR & z KB'R[O'_A_] — Y(.:F—C.];]E]f
CcC1l —_— T (et = ’ a SB VCA_CTRL
ccz |5 USBLCZ i cc2 g 5 BPM
< =)
GND 3 S
SH 2
L) sHIELD  GND <
Q
(4
TYPE-C-16P o~ o
EXT
EXT Ay Jdd
[l
= s ss e e g
2 @» == S
& se
Se EEE EEE 3
@ @ S 2= 8
ol'e! ol
OQU @)
S55 558
TP1 P2 TP3
VBUS V3 VAP
SCHEMATIC TITLE PROJECT TITLE PROD
Top Audio synth TOP.SchDoc 10.12.2025
GIT HASH (SHORT SHEET NUMBER 26 12 2025
C661422a Sheet 1 Of 9 CCA - COMPETENCE CENTRE 0.3
AUTHOR CHECKED BY HTL AnichstraRe 11.11.1111
Erik Téth Wendelin Waldhart

1

3

4




4 5 6
VBUS
ICl1
VBUS  VSET [—
—{ b+
Cl1 — b-
1uF CC1
cc2 GND
HUSB237
GND GND
—
Q Q
o o
™
S &
-
AMS1117
VBUS Ul 3V3
VIN VOuT
GND
7} s C3
I]OUF ! 22uF
GND GND GND
VAP VAP
VAP
LM2940IMP-10/NOPB
VBUS U2 VAP
T1 k
==C4
VIN VOUT [ $58050 e
GND
- 5 6 | VeM
470nF 22uF 1C2A
TLO71CDR ™ .
GND GND GND 2 558550 T
22uF
10k
1 GND GND
GND
SCHEMATIC TITLE PROJECT TITLE FILE NAME TYPE: PROD.
Power Management Audio synth PM.SchDoc CREATED: 10.12.2025
GIT HASH (SHORT SHEET NUMBER ‘ EDITED: 26-12-2025
c661422a Sheet 2 of 9 ’0’0. CCA - COMPETENCE CENTRE REV.: 0.1
E 'HI:}iT'th E(kMTYth *%* HTL AnichstraBe  cHeckep: 11.11.1111
rik 1o K10 DOC-NR: |2
1 2 3 4

6




2 3 4 5 6
S1
i
GHD V3 3V3
TS-1088-AR02016
cs
3 4 SPI
100nF 1ok [ f1ok
2 1C3
- Y, P
: ey — vop <1 -2 SHLAD e,
GND - =5 GPIOO SPIHD —3T—Cprwp 4| HOID  vce
TS-1088-AR02016 ~g | GP1O46 SPIWP =35 —SpL.CS 1 we L
o <1 GPIO3 SPICSO —35—CprerR = CS 9 =FCl10
1 GPIO45 SPICLK 34 SPLDO > CLK 1uF 100nF
KB.C[0. 4 58 LNA_IN SPIQ :5 S)lDI 5)1/ DO 4
100nF TOP, EXT ¢ KB.C[0.4] ety KB.Co’ 6] GP1026 (SPICS1) o e — SPooT > D! GND
KBCl 7| GFOL UoTXD 55 ESP.UORXD W25Q128]VSIQ
KB.C2 9| GFlO2 UORXD Mo —ALIN GND
o= 2 | GPIO4 XTAL_N T ATRONT C12
R0 a1 adKBRIOA] Kp.Cri1] GPI0S XTAL P (—S8—onr —=—cnp
TOP, EXT < KB.R[0..4] i\ 2= | GPIO6 GPIO33 : R1 o 290k
KBRO 12 39 SBPI Y122p
GPIO7 GPIO34 Pl
c13 KBRT 13| Zpioe oPIO3s | 40 _SBRZ o) SB N 4
GND e=—|—— 13 Geiog GPIO36 3B p) j g = }—|GND
100nF KBR4 16| GPLO10 GPIO37 [—= - REC <
VT = GPIO11 GPIO38 [
f VALUE - GPIO12 GPIO39 (MTCK) TOP, EXT < SB - Cl4
CV_GEN BPM BPM.LED 8 45 1 )
IR TOP, EXT < BPM LED SPMBUTTON 1o GPIO13 GPIO40 (MTDO) [—=- i {GND
—= \ BUTTON ST 7| GPIO14 GPIO41 (MTDI) [ VCO EN1 > TOP 22pF
SDA SGSCT 5| GPIO15 (XTAL_32K_P) GPIO42 (MTMS) —=
SCL < - 251 GPIO16 (XTAL_32K_N) GPIO47 (SPICLK_P) |—5&- VCO_EN2 > TOP
CVi [ <= GPIO17 GP1048 (SPICLK_N) |>> Il
‘ CVZ;—I | %— GPIO18 VDD3P3_1 £ ESEVDDIES 3V3
56| GPIO19 (USB_D-) VDD3P3_2 =5 2nH
37| GP1020 (USB_D+) VDD3P3_RTC [—5= — 13v3 C15 Cl6 Cc17
~= —— GPIO21 VDD3P3_CPU 55 T 13V3 100nF 100nF 1uF
z oz VDDA_1 22 {3v3
bzl o VDDA 2 — J_ J_ C18 C19
> > lal |al GND €20 C21 100nF (f| 100nF
5 B8 ESP32-S3R8 10nF | 1uF
S 5 5
o O E B GND GND  GND GND  GND GND GND  GND
s &
= F
RS 12
ESP.UOTXD UART.TXD 1
330 2
R6 3
ESP.UORXD I} UART.RXD SCHEMATIC TITLE PROJECT TITLE FILE NAME
50 JHEADER 3x1 o . o ) TYPE: PROD.
GND Microcontrol Unit Audio synth MCU.SchDoc CREATED: 10.12.2025
GIT HASH (SHORT SHEET NUMBER ‘ EDITED: 26122025
€661422a Sheet 3 of 9 .‘.’. CCA - COMPETENCE CENTRE REV.: 0.1
E '}I{;)‘ir'th E '(I(M'I:'Wth %°* HTL AnichstraBe  creckep: 11111111
rik o rik o DOC-NR: |3
2 3 4 5 ‘ 6




3 4 5 6
3v3
c24
10uF
3 25
; b
<| 100nF
2 1C7
L vop GND
| scL VOUT_D |~
SDA VOUT_C |—
—{ DAC VOUT_B
—| ROV/BSY  VOUT_A |—
MCPa728 T
— (S
S
o o
5 o
Q &)
SIS
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: 26-12-2025
c661422a Sheet 4 of 9 CCA - COMPETENCE CENTRE REV.: 0.1
poTHor CHECKED BY HTL AnichstralBe  checkep11.11.1111
Erik Téth Erik Téth DOC-NR: |0
3 4 5 ‘ 6




2 3 4 5 6
vCco VCF_A
vco VCF A
TOP,VCO[ CV. ———  CV OUT[ - - IN OUT OUT TOP, VCF_A
VCO CTRL VCF_CTRL
e VCA_CTRL
==
=
= 2 Z z
) o |
! = o
o O |
@] o I
> o g
g >
o
< =
S NS
& £ =
Al o 9
] s >
= -
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: |24.12.2025
S5bd36f7e Sheet 5 of 9 CCA - COMPETENCE CENTRE REV.: 0.1
AUTHOR CHECKED BY HTL Anichstralle CHECKED:/11.11.1111
Wendelin Waldhart Erik Toth DOC-NR: |4
2 3 - o




1 2 3 4 5 6
VAP
15
T3 15k
.. DMMT3906W-7-F 1 1C8C 1C9A
NN y TRI 2
; VCM 1] Sor
- LM13700 < 3|,
16 )
C26 2k TLO74
4.70F - 17
IC8B 3k
LM13700
VCM GND
R_POTI
GND 323
100k
R72
—L__+—
Lok VeM
1C9C
R25 5
7 oo 0k 8 SAW 12
10 |, R27
VAP 10k ) VAP 13
R28 TLO74 10k
OFFSET SEL P1 M
T4
R32 10K MMBF5485
OFFSET SEL P4
10k 8
R34 OFFSET SEL P7 3
L g
10k =
R36
R37 OFFSET_SEL P10 1 E
GND  VCM B
10k 10k = VoM
OFFSET SEL PA .o
- ] . a OFFSET SEL pA —OFFSET SEL PA
B OFFSET SEL Pl
10k @ R40 OFFSET SEL PI —SEr—
| OFFSET SEL P4
10k o - OFFSET_SEL P4
IC10A = = OFFSET SEL_P7
R41 = 1k OFFSET_SEL_P7 —
2 IC10B | = OFFSET SEL P10
—L 3 1 . R42 6 = n 1C10C OFFSET SEL P10 551 FINE A
T0K }—s R43 = 5 POT FINE A I
Sl 1S 5 : o= = 8 ucC VCO CTRI e D
> + 7K > SC VCO CTRL AL POT PWM_ADJ =
O TLO74 10 |,
L] VCM TLO74 IN_ TRI —anL
@) VCM TLO74 3 SAW
7} IN_SAW “SOR
IN SQR —50
IN PWM
VAP L ouT ouUT SC
[CSD HEMATIC TITLE >ROJECT TITLE FILE NAME TYPE: PROD
E- C8E ), = Voltage-controlled oscillator Audio synth VCO.SchDoc CREATED: | 11.12.2025
- JLM13700 T
LM13700 SEEHASH (SHORS SHEEFNEHBER . EDITED: |26.12.2025
c661422a Sheet 6 of 9 .0’0’ CCA - COMPETENCE CENTRE REV.: 0.1
GND GND GND BGHER. crEckrD ey %* HTL AnichstraBe  cueckep: 11.11.1111
Wendelin Waldhart Erik Toth ——
3 4 5 ‘ 6




]
]
[
al
[
[
]

4'

B

(¢

4'

VCM
— IN_|SC
IC11A 44
. Ras_ Ik
L__f IC1IC ICIIB
10k R46
v ) PRR=0
47 J_ i IC11D
1k K [ LM13700 > __Lp
28 T
LM13700 InF ‘ LM13700
f C29
InF
| rag VM [ rao VCM s LMI13700 I
VCM; Irl o IWI > VCM T5
558050 __EN§C
[FSI T00k
6k
: POT_GAIN_B
YCACIRL. ~VCA CIRESC
POT_GAIN_A
R52 [ D [
10k
) 54
6k
R56 RS57 N
1 ,_k. ,k_. Jvem OT FILTER A
100 vap ! POT FILTER B GND LM13700
=T=C30
150pF o 61 LM13700
IC12C 62 ICI3A 3k
fip <‘ N . 30k TLO71CDR
LM13700 ; o 65
' 7 8k
10k IC12A 3]
LM13700 67 >
I
VCM GND
GND
c
VCM
POT FILTER A —LOL FILTER A
= — "TPOT FILTER B
POT FILTER B g1y~
S — SIG_SEL_A ~—o=— VAP VCM
SC<  VCF CTRL ‘ SIG_SEL P1 ~—ps—
SIG_SEL P4 —15—
SIG_SEL_P7 ~—ps—
SIG SEL P10 —H2— VCA V( :
h------------------------------- [ N N N N N N N N N N N N N N N N N N N N N ]
VAP VAP
SCHEMATIC TITLE PROJECT TITLE FILE NAME TYPE: PROD
+ JCHE + JICI2E Voltage-controlled filter/amp Audio synth VCF_A.SchDoc CREATED: 23.12.2025 | D
—_lmi3700 - lLM13700 e .
GIT HASH (SHORT) SHEET NUMBER ’ EDITED: 26122025
c661422a Sheet 7 of 9 .0’0. CCA - COMPETENCE CENTRE REV.: 0.4
GND GND :/\J/HQ:j i Waldhart EMI(MTYth *%* HTL AnichstraBe  cHeckep: 11.11.1111
endelin Waldhar riK 1o DOC-NR: |0
1 2 3 4 5 ‘ 6




VOLUME VOLUME - TOP, EXT

R7 R8 /\
VAP ——— 1 1
620k 150k = S
RO = =
TOP| IN2 = =
T B 5‘ 5‘
S R10 1 g2 g
TOP| IN1 — 1 2. 22
7 B -5 —’"—,
3.
ICSA 10uY
3| TLo71cDR
VCM 23 13
= i 1
1C6A 220uF 2
LM386MX-1/NOPB JWI500V-5.08-2P
GND
VAP
GND
GND
SCHEMATIC TITLE PROJECT TITLE FILE NAME TYPE: PROD
Output stage Audio synth 0S.SchDoc CREATED: |10.12.2025
GIT HASH (SHORT) SHEET NUMBER EDITED: [26.12.2025
c661422a Sheet 8 of 9 .0:0. CCA - COMPETENCE CENTRE REV.: 0.1
AUTHOR CHECKED BY *%* HTL AnichstraBe  cHeckep: 11.11.1111
Wendelin Waldhart Erik Téth DOC-NR: |5

2 3 4 5 ‘ 6




1 2 3 4 5 6
(OFFSET SEL_PA -J VAL
OFFSET SEL Pl 12
OFFSET_SEL_P4 ———3 4 |—==—|GND
OFFSET SEL P7 506 \
OFFSET SEL P10 7 8 POT GAIN B \VCA CTRL 1|
VeO CTRI. | POT FINE A 9 10 POT.GANA [ NESNGIRONE 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 MCE CIRL] VCF CTRL 1~ TOP
IN SQR 19 20 SIG SEL P4
IN PWM 21 2 SIG SEL_P7
ouUT 2 24 SIG SEL P10
_ ISEL ]
]
(OFFSET SEL_PA -J V—‘?—P
OFFSET SEL Pl 12
OFFSET_SEL_P4 ———3  4|—==—|GND
OFFSET SEL P7 506 \
OFFSET SEL P10 7 8 POT GAIN B \VCA CTRI. 2
VeO CTRI POT FINE A 9 10 POT GAIN A G- NCIRTEE TOP
TOP < VCO CTRL 2 ; POT FINE B 112 POT FILTER A
POT PWM ADJ 13 14 POT FILTER B
N TRI 15 16 SIG SEL A
IN_SAW 17 18 SIG_SEL PI VCE GTRL2 VCF CTRL 2 TOP
IN SQR 19 20 SIG SEL P4
IN PWM 21 2 SIG SEL_P7
ouT 23 24 SIG SEL P10
- 15
6
R1 12 POT VOL 1 "\ VOI.UME
o e L Ees VOLUME  TOP, 08
TOP, MCU - SB ‘ R2 5 6 VALUE .
P2 7 8 LED BPM  TOP, MCU
EC 9 10 BUTTON
GND|—==— 11 12—3V3
7342%6P
TOP, MCU < KB.C[0.4]  emiiaallud " Lol KB.R[0.4] > TOP, MCU
KB.CO . S|__KBRO
KB.CI ! kBRI
KB.C2 ; & KB.R2
KB.C3 S
KB.C4 s e xBRa
GND} 112 {3v3
T39576P
SCHEMATIC TITLE PROJECT TITLE FILE NAME TYPE: PROD.
External Audio synth EXT.SchDoc CREATED: | 11.12.2025
GIT HASH (SHORT) SHEET NUMBER ’ EDITED: 26.12.2025
c661422a Sheet 9 of 9 .0’0. CCA - COMPETENCE CENTRE REV.: 0.1
,E 'H|:R'r'th v;/(”d; Waldhart %* HTL AnichstraRe  creckep:11.11.1111
rik T6 endelin Waldhar bocnR: lo
1 2 3 4 5 ‘ 6




