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Air Quality Monitor

ARM Cortex-M4

PA014

PA115
PA216

PA317
PA420

PA521
PA622

PA723

PB0 26

PB1 27
PB2 28

PB10 29

PB11 30

PB12 33

PB13 34

PB14 35

PB15 36

PA841

PA942

PA1043

PA1144

PA1245

PA13(JTMS-SWDIO)46

PA14(JTCK-SWCLK)49

PA15(JTDI)50

PB3 55
PB4 56

PB5 57
PB6 58

PB7 59

PB8 61

PB9 62

PC132

PC14-OSC32_In3

PC15-OSC32_Out4

PC08
PC19

PC210
PC311

PC424
PC525

PC637
PC738

PC839

PC940

PC1051

PC1152

PC1253

PD2 54

PH0-OSC_In 5

PH1-OSC_Out 6

NRST 7

BOOT0 60

U1A

STM32L476RG

VBat1

VssA/VRef- 12VddA/VRef+ 13

Vss 47

Vdd19

Vdd32

VddUSB48

Vss 63

Vdd64

Vss 31Vss 18

U1B

STM32L476RG

GNDGND

0.1uF
C8

+3.3V

GND

TP1
1kR3
1kR4

Tx_Wifi
Rx_Wifi

DNP
R2

+3.3V

Program

Wifi_Shutdown
Tx_Wifi
Rx_Wifi

10k
R9

GND

0.1uF
C6

GND

Reset

Boot0

VBat

220

R11

BAT54C-7-F

1

2

3

D3

Ferrite, 0603
1 2

FB1

0.1uF
C11

1u
C12

GND

VddA

SWDIO
SWCLK

SWO

+3.3V

GND

Gnd1 MISO 2

CLK 3

MOSI 4

CS 53V36
10k

MicroSD slot
MD2

SD_CS

SD_CLK
SD_MOSI
SD_MISO

GND

+3.3V

10p
C2

DNP
X1

10p
C3

GND

GND

SD_CS

SD_CLK

SD_MOSI

SD_MISO

LCD_CS
LCD_D/C

LCD_Reset
LCD_MOSI

LCD_Clk

SDA
SCL

10k
R5

+3.3V

10k
R6

+3.3V

Can use internal pullups (~40k)

10p

C4 32.768kHzX2

10p

C5

GNDGND

SDASCL

Rx_PM
Tx_PM (USART2_Tx)

(USART2_Rx)

Rx_CO2
Tx_CO2 (USART3_Tx)

(USART3_Rx)

Button_left
Button_right

Button_OK
Piezo_drive

GND

0.1uF
C1

SPI_MI_Spare
3V_Enable_Spare

+3.3V

GND7 VDD2

RxD1
TxD8 GPIO2 5

CH_PD 6

GPIO0 3

Reset 4

WiFi module

MD1

ESP8266 ESP-01

GND

GND

DAC_1
ESP_Rx
ESP_Tx

0.1F, 5.5V
C7

0.1uF
C9

0.1uF
C10

USB_D+
USB_D-

Wifi_Shutdown

D2

GND

1k
R8

ESP_LED
ESP_LED

DNP
R1

+3.3V

Vref

CO_analog

CO_enable

DAC_1

DAC1

PWM_heater

STM_LEDSTM_LED

D1

GND

1k
R7

5V_Enable

0.1uF
C24

PB2

PB4
PB5

PA1

Sens_out1

Sens_out2

(ADC_1.12)

(ADC_1.16)
(ADC_1.15)

Flash memory

Clk6

Gnd 4CS1

DI5

WP3

Vcc 8DO2

Hold7

U2
25Q128

+3.3V

GND

SD_CS

LCD_MOSI
LCD_Clk

Backup flash (DNP)

SPI_MI_Spare

microSD card slot

Wireless module

Pull GPIO0 low to program, float or 
pullup to run.

Reset should have pullup on module 
(can measure)

CH_PD used for powering on/off 
module

LEDs on module:
- red = power
- blue = Tx (serial)

300nA VBat mode:
CR2032 = 225mAh = 85 years
LR44 = 110mAh = 42 years
1F cap = 1mAh = 139 days

Boot0 = 0
- Run program from flash
Boot0 = 1
- Run bootloader

PIC101

PIC102
COC1

PIC201PIC202

COC2

PIC301PIC302

COC3

PIC401 PIC402

COC4

PIC501 PIC502

COC5

PIC601

PIC602
COC6

PIC701

PIC702

COC7
PIC801

PIC802
COC8

PIC901

PIC902
COC9

PIC1001

PIC1002
COC10

PIC1101

PIC1102
COC11

PIC1201

PIC1202
COC12

PIC2401

PIC2402
COC24

PID10A

PID10K COD1

PID20A

PID20K COD2

PID301

PID302

PID303

COD3

PIDAC100
CODAC1

PIFB101 PIFB102

COFB1

PIGND00

COGND

PIMD101

PIMD102

PIMD103

PIMD104

PIMD105

PIMD106

PIMD107

PIMD108

COMD1

PIMD201 PIMD202

PIMD203

PIMD204

PIMD205PIMD206

COMD2

PIPA100
COPA1

PIPB200
COPB2

PIPB400
COPB4

PIPB500
COPB5

PIR101

PIR102
COR1

PIR201

PIR202
COR2

PIR301 PIR302
COR3

PIR401 PIR402
COR4

PIR501

PIR502
COR5

PIR601

PIR602
COR6

PIR701

PIR702

COR7
PIR801

PIR802

COR8

PIR901

PIR902
COR9

PIR1101PIR1102

COR11

PISCL00

COSCL
PISDA00

COSDA PITP100
COTP1

PIU102

PIU103

PIU104

PIU105

PIU106

PIU107

PIU108

PIU109

PIU1010

PIU1011

PIU1014

PIU1015

PIU1016

PIU1017
PIU1020

PIU1021

PIU1022

PIU1023

PIU1024

PIU1025

PIU1026

PIU1027

PIU1028

PIU1029

PIU1030

PIU1033

PIU1034

PIU1035

PIU1036

PIU1037

PIU1038

PIU1039

PIU1040

PIU1041

PIU1042

PIU1043

PIU1044

PIU1045

PIU1046

PIU1049

PIU1050

PIU1051

PIU1052

PIU1053

PIU1054

PIU1055
PIU1056

PIU1057

PIU1058

PIU1059

PIU1060

PIU1061

PIU1062

COU1A

PIU101

PIU1012

PIU1013

PIU1018

PIU1019

PIU1031

PIU1032

PIU1047PIU1048

PIU1063

PIU1064

COU1B

PIU201

PIU202

PIU203

PIU204

PIU205

PIU206

PIU207

PIU208

COU2

PIX101

PIX102PIX103
COX1

PIX201

PIX202 PIX203

COX2

PIC102

PIC802 PIC902 PIC1002PIC2402

PID301

PIMD102

PIMD206

PIR102 PIR202
PIR502 PIR602

PIU1019

PIU1032

PIU1048

PIU1064

PIU208

PIU1034
NL3V0Enable0Spare

PIU1040
NL5V0Enable

PIU1036
NL\CO0enable

PIMD103

PIR101
NL\Program

PIC602

PIU107
NL\Reset

PIMD205

PIU1038

PIU201

NL\SD0CS

PIMD106PIU1041
NL\Wifi0Shutdown

PIR902

PIU1060
NLBoot0

PIU1030
NLButton0left

PIU1062
NLButton0OK

PIU1033
NLButton0right

PIU1026
NLCO0analog

PIDAC100

PIU1020

NLDAC01

PIMD105PIR801 PITP100

NLESP0LED
PIMD101PIR302

NLESP0Rx

PIMD108PIR402
NLESP0Tx

PIC101

PIC201

PIC301

PIC401

PIC501

PIC601

PIC702 PIC801 PIC901 PIC1001 PIC1101 PIC1201PIC2401

PID10K PID20K

PIGND00

PIMD107

PIMD201

PIR901

PIU1012

PIU1018

PIU1031

PIU1047

PIU1063

PIU204

PIX103

PIX203

PIU1029

PIU206

NLLCD0Clk

PIU109
NLLCD0CS

PIU108
NLLCD0D0C

PIU1011

PIU205

NLLCD0MOSI
PIU1010

NLLCD0Reset

PIC202PIU105 PIX101

PIC302PIU106

PIX102

PIC402 PIU103PIX201

PIC502

PIU104

PIX202

PID10A

PIR702

PID20A

PIR802

PID302

PID303 PIR1102

PIMD104

PIR201
PIPA100 PIU1015

PIPB200PIU1028

PIPB400PIU1056

PIPB500PIU1057

PIU102

PIU1022

PIU1037

PIU1050

PIU1051

PIU1052

PIU203

PIU207

PIU1061
NLPiezo0drive

PIU1014
NLPWM0heater

PIU1024
NLRx0CO2

PIU1016
NLRx0PM

PIR401

PIU1043
NLRx0Wifi

PIR501
PISCL00

PIU1058
NLSCL

PIMD203

PIU1053
NLSD0CLK

PIMD202

PIU1039
NLSD0MISO

PIMD204

PIU1054
NLSD0MOSI

PIR601
PISDA00

PIU1059
NLSDA

PIU1023
NLSens0out1

PIU1027
NLSens0out2

PIU1035

PIU202

NLSPI0MI0Spare

PIR701
PIU1021

NLSTM0LED

PIU1049
NLSWCLK

PIU1046
NLSWDIO

PIU1055
NLSWO

PIU1025
NLTx0CO2

PIU1017
NLTx0PM

PIR301

PIU1042
NLTx0Wifi

PIU1045
NLUSB0D0

PIU1044
NLUSB0D0

PIC701

PIR1101 PIU101
NLVBat

PIC1102 PIC1202

PIFB101PIU1013
NLVddA

PIFB102
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Air Quality Monitor

DC Jack
PJ-102A

2
3
1J5

Vin

GND
GND

3A

D4

AP7361C-33

1

Vin3 Vout 2

Gnd
U7

DC/DC buck regulator

Vin5

En4 LX 6

Gnd2 FB 3

BST 1
U3

AOZ1280

Vin

GND

10k

R12

Vin

+3.3V+5V

GND

+5V

10u, 25V
C17

GND

49.9k
R13

15.8k
R14

GND

Ra

Rb

0.1uFC13

3A
D5

GND

DNP
C15

Vin

GND

0.25A

1 2

SRF1

Fault4

Vin1

En3

Gnd2

Vout 5
U5

MIC2005A-1YM5-TR

+3.3V

+5V

Fault4

Vin1

En3

Gnd2

Vout 5
U6

MIC2005A-1YM5-TR

DNP
R16

+5V

GND

5V_Enable

5V_Sensors

GND

DNP
R15

+3.3V

1uF
C19

+3.3V

GND

MCP1825S-3302E/DBGnd

Vout 3Vin1

2

U4

or xxxMCP1825S

GND

+3.3V+5V

DNP

3V_Enable_Spare

10u, 25V
C18

GND

D6

GND

1k
R17

+5V 5V_Sensors

D7

GND

1k
R18

4.7uH, 3.1A
1 2

L1

Voltage reference

Vin4

2

Vref 5

Gnd
En3

LM4120AIM5-33
U8

+5V

GND

Vref

47uF, 25V
C16

C14
DNP

3V_Sw

5V_Sw

Ferrite, 1206
1 2

FB2

3V_Switched

0.1uF
C25

+5V

GND

5V

+5V

Peripheral power switches

Input protection and filtering Main 3.3V supply

+3.3VVref

SJ1

Jumper if accurate Vref not required

Vin = 9 to 24V

Vo = 0.8 x (1 + Ra/Rb)
Vo = 3.327V

3.3V device currents

ESP: 170mA (0.5A peak)
L476: 29mA
SD: 20mA
LEDs: <20mA
Piezo: <20mA

PI3V0Sw00

CO3V0Sw

PI5V00

CO5V

PI5V0Sw00

CO5V0Sw

PIC1301PIC1302

COC13

PIC1401

PIC1402
COC14

PIC1501

PIC1502
COC15

PIC1601

PIC1602
COC16 PIC1701

PIC1702
COC17

PIC1801

PIC1802
COC18

PIC1901

PIC1902
COC19

PIC2501

PIC2502
COC25

PID40A PID40K

COD4

PID50A

PID50K
COD5

PID60A

PID60K COD6

PID70A

PID70K COD7

PIFB201 PIFB202

COFB2

PIJ501

PIJ502

PIJ503

COJ5 PIL101 PIL102

COL1

PIR1201PIR1202

COR12

PIR1301

PIR1302

COR13

PIR1401

PIR1402

COR14

PIR1501

PIR1502

COR15

PIR1601

PIR1602

COR16

PIR1701

PIR1702

COR17
PIR1801

PIR1802

COR18

PISJ101PISJ102

COSJ1

PISRF101 PISRF102

COSRF1
PIU301

PIU302 PIU303

PIU304

PIU305

PIU306

COU3

PIU401

PIU402

PIU403

PIU404

COU4

PIU501

PIU502

PIU503

PIU504

PIU505

COU5

PIU601

PIU602

PIU603

PIU604

PIU605

COU6

PIU701

PIU702PIU703

COU7

PIU802

PIU803

PIU804 PIU805

COU8

PIC1902

PIR1501

PISJ101

PIU403

PIU501

PIU702

PI5V00

PIC1802

PIC2502

PIFB202

PIR1601

PIR1701

PIU401

PIU601

PIU703

PIU803

PIU804

PIU503
NL3V0Enable0Spare

PI3V0Sw00
PIR1502

PIU505
NL3V0Switched

PIU603
NL5V0Enable

PI5V0Sw00
PIR1602

PIR1801

PIU605
NL5V0Sensors

PIC1401 PIC1501
PIC1601

PIC1701 PIC1801

PIC1901PIC2501

PID50A

PID60K PID70K

PIJ502

PIJ503

PIR1402

PIU302

PIU402PIU404
PIU502

PIU602

PIU701

PIU802

PIC1301

PID50K

PIL101PIU306

PIC1302PIU301

PIC1702

PIFB201PIL102 PIR1301
PID40APISRF102

PID60A

PIR1702

PID70A

PIR1802

PIJ501 PISRF101

PIR1201PIU304

PIR1302
PIR1401PIU303

PIU504

PIU604

PIC1402 PIC1502
PIC1602

PID40K

PIR1202

PIU305

PISJ102PIU805
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Air Quality Monitor

SW1

SW-PB-SPST

SW3

SW-PB-SPST

SW4

SW-PB-SPST

GND

0.1uF
C22

0.1uF
C21

0.1uF
C20

GNDGNDGND

SW2

SW-PB-SPST_2pin

Button_left

Button_right

Button_OK

GND

Button_spare

4kHz, 75dB, 3Vpp

X3
PKLCS1212E40A1-R1

GND

Piezo_drive 1

2
3

Q1

+5V

10k
R10

GND

can do 3 or 4 kHz

2k2
R20

+5V

SWDIO
SWCLK
Reset

+3.3V

GND

Debug header

SWO SWO1

1
2
3
4
5

J2

Debug serial print out

OLED SPI

LCD_CS
LCD_D/C
LCD_Reset

LCD_MOSI
LCD_Clk

4
3

1
2

J3

PM sensor

Rx_PM
Tx_PM

GND

GND

+3.3V

1
2
3
4
5
6
7
8

J1

5V_Sensors

VBUS1

D-2

D+3

GND4

SHLD5

J4

USB_mini_B

USB_D-
USB_D+

GND

PIC2001

PIC2002
COC20

PIC2101

PIC2102
COC21

PIC2201

PIC2202
COC22

PIJ101

PIJ102

PIJ103

PIJ104

PIJ105

PIJ106

PIJ107

PIJ108

COJ1

PIJ201

PIJ202

PIJ203

PIJ204

PIJ205

COJ2

PIJ301

PIJ302

PIJ303

PIJ304

COJ3

PIJ401

PIJ402

PIJ403

PIJ404

PIJ405 PIJ406

PIJ407

PIJ408

PIJ409

COJ4

PIQ101 PIQ102

PIQ103
COQ1

PIR1001

PIR1002
COR10

PIR2001

PIR2002
COR20

PISW101PISW102 PISW103PISW104

COSW1

PISW201 PISW202

COSW2

PISW301PISW302 PISW303PISW304

COSW3

PISW401PISW402 PISW403PISW404

COSW4

PISWO100 COSWO1

PIX301

PIX302

COX3

PIJ108

PIJ204

PIR2002 PIX301

PIJ301

PIJ203
NL\Reset

PIC2202

PISW101PISW102
NLButton0left

PIC2002

PISW401PISW402
NLButton0OK

PIC2102

PISW301PISW302
NLButton0right

PISW201
NLButton0spare

PIC2001 PIC2101 PIC2201

PIJ107

PIJ205

PIJ302

PIJ404PIQ102

PIR1001

PISW103PISW104

PISW202

PISW303PISW304

PISW403PISW404

PIJ104
NLLCD0Clk

PIJ103
NLLCD0CS

PIJ102
NLLCD0D0C

PIJ105
NLLCD0MOSI

PIJ101
NLLCD0Reset

PIJ106

PIJ401

PIJ405 PIJ406

PIJ407

PIJ408

PIJ409

PIQ103

PIR2001 PIX302

PIQ101

PIR1002

NLPiezo0drive

PIJ303
NLRx0PM

PIJ202
NLSWCLK

PIJ201
NLSWDIO

PISWO100
NLSWO

PIJ304
NLTx0PM

PIJ403
NLUSB0D0

PIJ402
NLUSB0D0
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Air Quality Monitor
Barometric pressure
BMP085

SCk 6

VddA3 SDa 7

Gnd1

VddD4

XClr 8

EOC 2

U12

Address: 0x77

Temperature and humidity

DNP

SCk 3

Vdd4 SDa 2

Gnd1

SHT15

U9

Address: none
GND

GND

+3.3V

+3.3V

SDA

SCL

SDA

SCL

MH-Z19

Rx 6

Gnd3

Tx 7

PWM1

Vin4

SR 8

AOT2

Vo 3v35

Hd 9

MD3

Rx_CO2

Tx_CO2

GND

5V_Sensors

Carbon monoxide 0-1000 ppm

Working 1

4

Reference

Counter5

MD4
CO_110-102

Carbon dioxide sensing module

PWM_heater

1
2
3
4
5

J6

Header 5

Sens_out1
Sens_out2

GND

+5V

Sensor may be specced for 5 or 6V

External heated sensor

Temperature/Humidity
Address: 0x40

SCk 6

Vdd5 SDa 1

Gnd2

U11

SHT21/si7021

GND

+3.3V

SDA

SCL

+3.3V

GND

Vref

SCL
SDA
CO_enable

CO_analog

DNPR19

DNPC23

CE
RE

WE

SJ2

GND

Vref

GND

DNP
C26

Analog front end

DGnd1

En 2

SCL 3
SDA 4

Vdd6

AGnd7

VOut 8

C
2

9

C
1

10

VRef11

WE12

RE13

CE14

GndPad15

U10

LMP91002

Carbon monoxide sensor and AFE

PIC2301PIC2302
COC23

PIC2601

PIC2602
COC26

PIJ601

PIJ602

PIJ603

PIJ604

PIJ605

COJ6

PIMD301

PIMD302

PIMD303

PIMD304

PIMD305 PIMD306

PIMD307

PIMD308

PIMD309

COMD3

PIMD401

PIMD404

PIMD405 PIMD406

COMD4

PIR1901PIR1902
COR19

PISJ201 PISJ202

COSJ2

PIU901

PIU902

PIU903

PIU904

COU9

PIU1001

PIU1002

PIU1003
PIU1004

PIU1006

PIU1007

PIU1008

PIU1009PIU10010

PIU10011

PIU10012

PIU10013

PIU10014

PIU10015

COU10

PIU1101

PIU1102

PIU1105

PIU1106

COU11

PIU1201

PIU1202

PIU1203

PIU1204 PIU1206

PIU1207

PIU1208

COU12

PIU904

PIU1006

PIU1105

PIU1203

PIU1204

PIJ605

PIMD304

PIU1002
NL\CO0enable

PIMD405

PIU10014

NLCE

PIU1008
NLCO0analog

PIC2602

PIJ601

PIMD303

PISJ201

PIU901

PIU1001

PIU1007

PIU10015

PIU1102

PIU1201

PIC2301

PIR1901

PIU1009
PIC2302

PIR1902

PIU10010

PIMD301

PIMD302

PIMD305
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