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[1] Environmental Chamber Block Diagram

MCUREPRAP LCD

Buzzer
STM32F103C8T6

Rotary Encoder
SD Card

Temperature Control Humidity Control
Peltier Control (H-Bridge)
Internal Fan Control (MOSFET)

Mist Maker (MOSFET)
Dehumidifier Peltier (MOSFET)

Sensors
Temperature&Humidity Sensors

Dehumidifier Sensor (NTC)
(Two Sensors)

External Comms
USB-UART

POWER

USB_5V || 5Vbuck --> 5Vsys
12Vcc-->5Vbuck

External Fan Control (MOSFET)

5Vsys-->3.3Vldo

Dehumidifier Fan Control (MOSFET)
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[2] Microcontroller

BOOT0 44

NRST 7

PA0-WKUP10

PA111

PA1031

PA1132

PA1233

PA1334

PA1437

PA1538

PA212

PA313

PA414

PA515

PA616

PA717

PA829

PA930

PB0 18

PB1 19

PB10 21

PB11 22

PB12 25

PB13 26

PB14 27

PB15 28

PB2 20

PB3 39

PB4 40

PB5 41

PB6 42

PB7 43

PB8 45

PB9 46

PC13-TAMPER-RTC2

PC14-OSC32_IN3

PC15-OSC32_OUT4

PD0-OSC_IN5

PD1-OSC_OUT6

U200A

STM32F103C8T6

VBAT1

VDD_124

VDD_236

VDD_348

VDDA9

VSS_1 23

VSS_2 35

VSS_3 47

VSSA 8

U200B

STM32F103C8T6

1
2

100 nF
C203

GND

1
2

100 nF
C204

1
2

100 nF
C205

GND

+3V3

1
2

4.7uF
C206

1
2

1uF
C209

1
2

100 nF
C208

DNP/0R

R202

Decoupling Capacitors

1
2

8 MHz
Y200 20pF

C202

20pF
C207

HSE_OSC_IN
HSE_OSC_OUT

HSE_OSC_IN

HSE_OSC_OUT
DNP/0R

R203
GND

Crystal Circuitry

NRST

1
2

100 nF
C201

GND

BOOT0

HSE_REXT
+3V3A

10k
R201

PELT_IN_A
PELT_IN_B

PELT_SD

INT_FAN_PWM

EXT_FAN_PWM
DEHUM_FAN_PWM

MCU_UART_RX
MCU_UART_TX

REPRAP_SD_CLK
REPRAP_SD_DOUT

REPRAP_SD_CS

REPRAP_SD_DIN

REPRAP_SD_CMD

REPRAP_RST
REPRAP_BUZZER

REPRAP_ENC_BTN

REPRAP_ENC_A
REPRAP_ENC_B
REPRAP_LCD7
REPRAP_LCD6
REPRAP_LCD5
REPRAP_LCD4
REPRAP_LCDE
REPRAP_LCDRS

SNS1_SCL
SNS1_SDA

NTC_ADC

ONE-WIRE SNSR
MIST_PWM

DEHUM_PWM

SWDIO

SWDIO

SWCLK

3.3kR

R200

DS200

GND

SWCLK

+3V3

GND

2
1

3
4

P200

61300411121

MCU and ST-Link

*100nF each VDD + 4u7 and 100nF + 1u VDDA
*8MHz MCU clock

*pinout and st-link

1 2

DNP

C200

GND
ST_LEDST_RS

S200

PIC20001 PIC20002 

COC200 

PIC20101 

PIC20102 
COC201 

PIC20201 

PIC20202 
COC202 

PIC20301 
PIC20302 

COC203 
PIC20401 
PIC20402 

COC204 
PIC20501 
PIC20502 

COC205 
PIC20601 
PIC20602 

COC206 PIC20701 

PIC20702 
COC207 

PIC20801 
PIC20802 

COC208 
PIC20901 
PIC20902 

COC209 

PIDS20001 
PIDS20002 

CODS200 

PIP20001 

PIP20002 

PIP20003 

PIP20004 

COP200 

PIR20001 PIR20002 

COR200 

PIR20101 

PIR20102 

COR201 

PIR20201 PIR20202 

COR202 
PIR20301 PIR20302 

COR203 

PIS2000A PIS2000B 

PIS2000C PIS2000D 

COS200 

PIU20002 

PIU20003 

PIU20004 

PIU20005 

PIU20006 

PIU20007 

PIU200010 

PIU200011 

PIU200012 

PIU200013 

PIU200014 

PIU200015 

PIU200016 

PIU200017 

PIU200018 

PIU200019 

PIU200020 

PIU200021 

PIU200022 

PIU200025 

PIU200026 

PIU200027 

PIU200028 

PIU200029 

PIU200030 

PIU200031 

PIU200032 

PIU200033 

PIU200034 

PIU200037 

PIU200038 

PIU200039 

PIU200040 

PIU200041 

PIU200042 

PIU200043 

PIU200044 

PIU200045 

PIU200046 

COU200A 

PIU20001 

PIU20008 PIU20009 

PIU200023 PIU200024 

PIU200035 PIU200036 

PIU200047 PIU200048 

COU200B 

PIY20001 

PIY20002 

COY200 
PIC20302 PIC20402 PIC20502 PIC20602 

PIP20001 

PIR20202 

PIU20001 

PIU200024 

PIU200036 

PIU200048 

PIC20802 PIC20902 

PIR20201 PIU20009 

PIR20101 

PIU200044 
NLBOOT0 

PIU200040 
NLDEHUM0FAN0PWM 

PIU200041 
NLDEHUM0PWM 

PIU200039 
NLEXT0FAN0PWM 

PIC20001 

PIC20101 

PIC20202 

PIC20301 PIC20401 PIC20501 PIC20601 PIC20701 

PIC20801 PIC20901 

PIDS20002 

PIP20004 

PIR20102 

PIS2000C PIS2000D 

PIU20008 

PIU200023 

PIU200035 

PIU200047 

PIR20302 

PIU20006 
NLHSE0OSC0OUT 

PIC20201 

PIU20005 

PIY20001 

NLHSE0OSC0IN 

PIC20702 
PIR20301 

PIY20002 

NLHSE0REXT 

PIU200022 
NLMCU0UART0RX 

PIU200021 
NLMCU0UART0TX 

PIU200042 
NLMIST0PWM 

PIU20003 

PIU20004 

PIC20102 
PIS2000A PIS2000B 

PIU20007 
NLNRST 

PIC20002 PIU200033 
NLNTC0ADC 

PIU200043 
NLONE0WIRE SNSR 

PIU200030 
NLPELT0SD 

PIU200031 
NLPELT0IN0A 

PIU200032 
NLPELT0IN0B 

PIU200019 
NLREPRAP0BUZZER 

PIU200017 
NLREPRAP0ENC0A 

PIU200016 
NLREPRAP0ENC0B 

PIU200018 
NLREPRAP0ENC0BTN 

PIU200012 
NLREPRAP0LCD4 

PIU200013 
NLREPRAP0LCD5 

PIU200014 
NLREPRAP0LCD6 

PIU200015 
NLREPRAP0LCD7 

PIU200011 
NLREPRAP0LCDE 

PIU200010 
NLREPRAP0LCDRS 

PIU200020 
NLREPRAP0RST 

PIU200026 
NLREPRAP0SD0CLK 

PIU200029 
NLREPRAP0SD0CMD 

PIU200025 
NLREPRAP0SD0CS 

PIU200027 
NLREPRAP0SD0DOUT 

PIU200028 
NLREPRAP0SD0DIN 

PIU200045 
NLSNS10SCL 

PIU200046 
NLSNS10SDA 

PIR20001 PIU20002 
NLST0LED 

PIDS20001 
PIR20002 

NLST0RS 

PIP20003 

PIU200037 

NLSWCLK 
PIP20002 

PIU200034 

NLSWDIO 

PIU200038 
NLINT0FAN0PWM 
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VCC1

SD3

COM 4

HO 7IN2

LO 5

VB 8

VS 6

U300

IRS2104STRPBF-EL

1

3
4

Q301

PELT_IN_A

1
2

100 nF
C303

GND

GND

1

3
4

Q303

22R

R302

22R

R301
VCC 1

SD 3

COM4

HO7 IN 2

LO5

VB8

VS6

U301

IRS2104STRPBF-EL

1

3
4

Q300

PELT_SD

1
2

100 nF
C305

GND

1

3
4

Q302
22R

R303

22R

R300

+12V_VCC

PELT-CONN-A PELT-CONN-B

1
2

1uF
C300

1
2

1uF
C301

PELT_IN_B

PELT_SD
C302
10 µF C304

10 µF

Peltier H-Bridge Control

[3] Temperature Control and Fans

3

1

2

Q305
AO3401A

INT_FAN_PWM

GND

INT_FAN_OUT

10k
R311

10k
R305

DNP/0R

R307 GATE_AO_IDR_AO_I

3

1

2

Q304
AO3401A

EXT_FAN_PWM

GND

EXT_FAN_OUT

10k
R310

10k
R304

DNP/0R

R306 GATE_AO_EDR_AO_E

Internal Fans Control External Fan Control
*located on Peltier*for circulation of chamber air

*heating and cooling of the chamber

2

1

3

Q307
AO3400

2

1

3

Q306
AO3400

GND

1
2

D303
SS34

GND

100R

R308 EXT_GT

100R

R309 INT_GT

+12V_VCC +12V_VCC

1
2

D302
SS34

PELT_IN_A

PELT_IN_B

PELT_SD

TP302

TP303

TP304

TP308

TP306

TP307

TP305

TP300 TP301
1 2

D300

SS34

12
D301

SS34

IR1_VB

IR1_HO

IR1_VS

IR1_LO

HO1_RS

LO1_RS

IR2_HO

IR2_VS

IR2_LO

HO2_RS

LO2_RS

IR2_VB

+12V_VCC
+12V_VCC

PIC30001 
PIC30002 

COC300 
PIC30101 
PIC30102 

COC301 

PIC30201 

PIC30202 

COC302 

PIC30301 
PIC30302 

COC303 PIC30401 

PIC30402 

COC304 

PIC30501 
PIC30502 

COC305 

PID30001 PID30002 

COD300 

PID30101 PID30102 

COD301 

PID30201 

PID30202 
COD302 

PID30301 

PID30302 
COD303 

PIQ30001 

PIQ30003 

PIQ30004 
COQ300 

PIQ30101 

PIQ30103 

PIQ30104 
COQ301 

PIQ30201 

PIQ30203 

PIQ30204 
COQ302 

PIQ30301 

PIQ30303 

PIQ30304 
COQ303 

PIQ30401 

PIQ30402 

PIQ30403 
COQ304 

PIQ30501 

PIQ30502 

PIQ30503 
COQ305 

PIQ30601 

PIQ30602 

PIQ30603 
COQ306 

PIQ30701 

PIQ30702 

PIQ30703 
COQ307 

PIR30001 PIR30002 

COR300 
PIR30101 PIR30102 

COR301 

PIR30201 PIR30202 

COR302 
PIR30301 PIR30302 

COR303 

PIR30401 

PIR30402 

COR304 PIR30501 

PIR30502 

COR305 

PIR30601 PIR30602 

COR306 

PIR30701 PIR30702 

COR307 

PIR30801 PIR30802 

COR308 

PIR30901 PIR30902 

COR309 
PIR31001 

PIR31002 

COR310 
PIR31101 

PIR31102 

COR311 

PITP30001 COTP300 PITP30101 COTP301 

PITP30201 

COTP302 
PITP30301 

COTP303 
PITP30401 

COTP304 

PITP30501 
COTP305 

PITP30601 
COTP306 

PITP30701 
COTP307 

PITP30801 
COTP308 

PIU30001 

PIU30002 

PIU30003 

PIU30004 

PIU30005 

PIU30006 

PIU30007 

PIU30008 

COU300 
PIU30101 

PIU30102 

PIU30103 

PIU30104 

PIU30105 

PIU30106 

PIU30107 

PIU30108 

COU301 

PIC30201 
PIC30302 PIC30401 

PIC30502 

PID30001 PID30101 

PIQ30004 PIQ30104 

PIQ30402 PIQ30502 

PIR30401 
PIR30501 

PIU30001 PIU30101 

PIQ30603 
PIR30602 

NLDR0AO0E 

PIQ30703 

PIR30702 
NLDR0AO0I 

PID30202 
PIQ30403 

NLEXT0FAN0OUT 
PIR30801 

PIR31001 

PITP30701 NLEXT0FAN0PWM 
PIQ30601 PIR30802 

NLEXT0GT 

PIQ30401 

PIR30402 
PIR30601 

PITP30501 NLGATE0AO0E 

PIQ30501 

PIR30502 
PIR30701 

PITP30601 NLGATE0AO0I 

PIC30202 
PIC30301 

PIC30402 
PIC30501 

PID30201 
PID30301 

PIQ30203 PIQ30303 

PIQ30602 
PIQ30702 PIR31002 

PIR31102 

PIU30004 PIU30104 

PIQ30101 

PIR30101 
NLHO10RS 

PIQ30001 

PIR30001 

NLHO20RS 

PIQ30301 PIR30201 
NLLO10RS 

PIQ30201 PIR30301 
NLLO20RS 

PIQ30103 
PIQ30304 

NLPELT0CONN0A 
PIQ30003 
PIQ30204 

NLPELT0CONN0B 

PITP30401 

PIU30003 PIU30103 
NLPELT0SD 

PITP30201 

PIU30002 
NLPELT0IN0A 

PITP30301 

PIU30102 

NLPELT0IN0B 

PID30302 

PIQ30503 
NLINT0FAN0OUT 

PIR30901 PIR31101 
PITP30801 NLINT0FAN0PWM 

PIQ30701 PIR30902 
NLINT0GT 

PIR30102 PIU30007 
NLIR10HO 

PIR30202 

PIU30005 
NLIR10LO 

PIC30002 

PID30002 

PITP30001 

PIU30008 

NLIR10VB 

PIC30001 

PIU30006 
NLIR10VS 

PIR30002 PIU30107 
NLIR20HO 

PIR30302 

PIU30105 
NLIR20LO 

PIC30102 

PID30102 

PITP30101 

PIU30108 

NLIR20VB 

PIC30101 

PIU30106 
NLIR20VS 



1

1

2

2

3

3

4

4

D D

C C

B B

A A

Project Title Environmental-Chamberv2.PrjPcb
Drawn By Sheet Name

Sheet Sheet Size
Uğur KELEŞ Humidity-Control.SchDoc

26.05.2025Date 4 / 7 A4

[4] Humidity Control

MIST_PWM

GND

10k
R402

Humidity Control

2

1

3

Q400
AO3400

MIST_OUT

100R

R400 GATE_MIST

*mist maker module control

DEHUM_PWM

GND

10k
R403

Dehumidifier Peltier

2

1

3

Q401
AO3400

DEHUM_OUT

100R

R401 GATE_DEHUM

*only cooling

3

1

2

Q402
AO3401A

DEHUM_FAN_PWM

GND

DEHUM_FAN_OUT

10k
R407

10k
R404

DNP/0R

R405 GATE_AO_DHMDR_AO_DHM

Dehumidifier Fan Control
*optional circuitry

2

1

3

Q403
AO3400

GND

100R

R406 DEHUM_GT

+5V_BUCK +12V_VCC

+12V_VCC

1
2

D402
SS34

1
2

D400
SS34

1
2

D401
SS34

TP401
TP400

TP403

TP402

PID40001 

PID40002 
COD400 

PID40101 

PID40102 
COD401 

PID40201 

PID40202 
COD402 

PIQ40001 

PIQ40002 

PIQ40003 
COQ400 

PIQ40101 

PIQ40102 

PIQ40103 
COQ401 

PIQ40201 

PIQ40202 

PIQ40203 
COQ402 

PIQ40301 

PIQ40302 

PIQ40303 
COQ403 

PIR40001 PIR40002 

COR400 
PIR40101 PIR40102 

COR401 

PIR40201 

PIR40202 

COR402 
PIR40301 

PIR40302 

COR403 

PIR40401 

PIR40402 

COR404 

PIR40501 PIR40502 

COR405 

PIR40601 PIR40602 

COR406 

PIR40701 

PIR40702 

COR407 

PITP40001 
COTP400 

PITP40101 
COTP401 

PITP40201 
COTP402 

PITP40301 
COTP403 

PID40002 PID40102 

PIQ40202 
PIR40401 

PID40202 
PIQ40203 

NLDEHUM0FAN0OUT 
PIR40601 

PIR40701 

PITP40301 NLDEHUM0FAN0PWM 
PIQ40301 PIR40602 

NLDEHUM0GT 

PID40101 

PIQ40103 
NLDEHUM0OUT 

PIR40101 

PIR40301 

PITP40001 NLDEHUM0PWM 

PIQ40303 
PIR40502 

NLDR0AO0DHM 
PIQ40201 

PIR40402 
PIR40501 

PITP40201 NLGATE0AO0DHM 

PIQ40101 PIR40102 
NLGATE0DEHUM 

PIQ40001 PIR40002 
NLGATE0MIST 

PID40201 

PIQ40002 PIQ40102 

PIQ40302 

PIR40202 PIR40302 

PIR40702 

PID40001 

PIQ40003 
NLMIST0OUT 

PIR40001 

PIR40201 

PITP40101 NLMIST0PWM 
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+3V3

+5V+5V_VUSB

+5V_BUCK

[5] Power Circutries

VIN7

BOOT 1

ENA5

PH 8

VSENSE 4

NC2

NC3 GND 6PowerPAD 9

U500

TPS5430DDA

1
2

10uF
C501

+12V_VCC

GND

1 2

10 nF

C500

1
2

D500
SS34

GND

15 µH

L500

1
2

+
220uF
C502

10k
R500

3.3kR

R506

TPS_PH

TPS_BOOT

TPS_SNS
TPS_SNS

5V Buck Converter
*5V system voltage

VIN3 VOUT 2

VOUT 4

Ground 1

U501

AMS1117-3.3

GND

+5V

22µF
C504

1
2

10uF
C503

3V3 LDO
*MCU and sensors

+5V_BUCK

1 2
D501

SS34

1 2NT

Power Selector
*5Vbuck first-priority, USB redundant+12V_VCC

+5V_BUCK

+5V_VUSB

+5V

+3V3

DS500

DS504

10k

R502

GND

5VB_RES

12V_RES

3.3kR

R507

DS501

DS503

DS505

GND

3V3_RES

5V_RES

5VU_RES

3.3kR

R505

3.3kR

R503

Power Rail LEDs
*around 1mA

TP502

TP501

3.3kR
R501

TP500
PIC50001 PIC50002 

COC500 

PIC50101 

PIC50102 
COC501 

PIC50201 
PIC50202 COC502 

PIC50301 
PIC50302 

COC503 PIC50401 

PIC50402 
COC504 PID50001 

PID50002 
COD500 

PID50101 PID50102 

COD501 

PIDS50001 PIDS50002 
CODS500 

PIDS50101 PIDS50102 
CODS501 

PIDS50301 PIDS50302 
CODS503 

PIDS50401 PIDS50402 
CODS504 

PIDS50501 PIDS50502 
CODS505 

PIL50001 PIL50002 

COL500 

PINT50001 PINT50002 

CONT500 

PIR50001 

PIR50002 

COR500 

PIR50101 

PIR50102 
COR501 

PIR50201 PIR50202 

COR502 
PIR50301 PIR50302 

COR503 

PIR50501 PIR50502 

COR505 

PIR50601 PIR50602 

COR506 
PIR50701 PIR50702 

COR507 

PITP50001 

COTP500 
PITP50101 

COTP501 

PITP50201 

COTP502 

PIU50001 

PIU50002 

PIU50003 

PIU50004 

PIU50005 

PIU50006 

PIU50007 PIU50008 

PIU50009 

COU500 

PIU50101 

PIU50102 PIU50103 

PIU50104 

COU501 

PIDS50502 PIR50701 

PIC50401 

PIDS50501 

PITP50101 

PIU50102 

PIU50104 

NL3V30RES 

PIDS50302 PIR50501 

PIC50302 

PID50102 

PIDS50301 

PINT50002 

PITP50201 

PIU50103 PIC50202 

PIDS50401 

PIL50002 

PINT50001 

PIR50001 PITP50001 

PID50101 

PIDS50101 

NL5V0RES 

PIDS50402 PIR50601 
NL5VB0RES 

PIDS50102 PIR50301 
NL5VU0RES 

PIDS50002 PIR50201 

PIC50102 

PIDS50001 

PIU50007 

NL12V0RES 

PIC50101 
PIC50201 

PIC50301 
PIC50402 PID50001 

PIR50101 

PIR50202 PIR50302 

PIR50502 

PIR50602 PIR50702 

PIU50006 

PIU50009 PIU50101 PIU50002 

PIU50003 

PIU50005 

PIC50001 PIU50001 
NLTPS0BOOT 

PIC50002 

PID50002 

PIL50001 PIU50008 
NLTPS0PH 

PIR50002 

PIR50102 
PIU50004 

NLTPS0SNS 
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VBUS 1

D- 2

D+ 3

GND 4

Shield Shell

J600

62910416121

GND

+5V

1
2

100 nF
C602

GND

1
2

100 nF
C603

CH340_USB_P
CH340_USB_N BR_UART_TX

BR_UART_RX
MCU_UART_RX
MCU_UART_TXDNP/0RR600

DNP/0RR601

GND

CONN_USB_P
CONN_USB_N

CONN_USB_N

CONN_USB_P

GND

CH340_USB_P

CH340_USB_N

VBUS

1 2

120R 100MHz

FB600

1
2

1uF
C600

1
2

100 nF
C601

GND

+5V_VUSB

USB and ESD
*external PC GUI

[6] USB and USB-UART Bridge

USB-to-UART Bridge
*MCU-PC IC

TP600
VBUS

I/O11

GND2

I/O23 I/O2 4VBUS 5I/O1 6
U600

USBLC6-2SC6

R232 15

RXD 3

TXD 2

CTS 9
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