
1 2 3 4 5 6 7 8

1 2 3 4 5 6 7 8

A

B

C

D

E

F

A

B

C

D

E

F

Date: 2023-11-09
KiCad E.D.A. kicad-cli 7.0.7

Rev: r0_3Size: A3
Id: 1/8

Title: Kirdy

File: kirdy.kicad_sch
Sheet: /
M-Labs Limited

Linus Woo Chun Kit

LD-
LD+SCLK

DIN
~{LDAC}

~{CS}
PD_A
PD_C

PD_MON

~{LD_SHORT}

TERM_IND

driveStage

File: driveStage.kicad_sch

ETH_RST

ETH_MDIO

PD_MON

TEC_~{SHDN}
TEC_VREF

ETH_CRS_DV

USB_VBUS

TEC_ISEN
TEC_VSEN

USB_DP
USB_DN

TADC_CS

LDAC_CLK

ETH_TX_EN
ETH_TXD0
ETH_TXD1

LDAC_LOAD

POE_PWR_SRC

ETH_RXD0
ETH_RXD1

LDAC_MOSI

TADC_MOSI
TADC_MISO

PWM_MAXIP

ETH_MDC

LDAC_CS

TADC_SYNC

TDAC_CLK
TDAC_SYNC

TDAC_MOSI

PWM_MAXIN
PWM_MAXV

TADC_CLK

ETH_REF_CLK

LD_EN

~{LD_SHORT}

TERM_STAT

MCU

File: mcu.kicad_sch

USB_N
USB_P

VBUS_DET

USB

File: usb.kicad_sch

RMII_MDIO

PHY_NRST

RMII_MDC

RMII_CRS_DV

RMII_TX_EN
RMII_TXD0
RMII_TXD1

RMII_RXD0
RMII_RXD1

RMII_REF_CLK

POE_VC1+
POE_VC1-
POE_VC2+
POE_VC2-

Ehternet

File: eth.kicad_sch
TEC-
TEC+

NTC-
NTC+

DAC_~{SYNC}
DAC_SCLK
DAC_DIN

PWM_MAXV

ADC_SCLK
ADC_DIN
ADC_DOUT_~{RDY}
ADC_~{CS}
ADC_~{SYNC}

PWM_MAXIN

PWM_MAXIP

TEC_~{SHDN}

TEC_ISEN
TEC_VREF

TEC_VSEN

thermostat

File: thermostat.kicad_sch

LD_EN

analog supply

File: asupply.kicad_sch

POE_PWR_SRC
POE_VC1-

POE_VC2-

POE_VC1+

POE_VC2+

digital supply

File: dsupply.kicad_sch

J12
Kirdy LD Adapter Front Panel

J1
GND

GND
1

LD+
10

PD-
2

GND
3

PD+
4

GND
5

GND
6

GND
7

LD-
8

GND
9

J13

GND

GND

TEC+
1

GND
10

GND
2

TEC-
3

GND
4

GND
5

GND
6

NTC+
7

GND
8

NTC-
9

J11

GNDGND

GND

R1
0

R2
0

Possible Options:
Mating Height = 3.5mm(Header) + 5mm(Socket) = 8.5mm

Male: BG050-10A-0-0450-0737-0350-L-D <- need to use a custom footprint with positioning holes
Female: BG120-10-A-0-N-D <- need to use a custom footprint with positioning holes

J11

TEC+
1

GND
10

GND
2

TEC-
3

GND
4

GND
5

GND
6

NTC+
7

GND
8

NTC-
9

GND

J13

GND
1

LD+
10

PD-
2

GND
3

PD+
4

GND
5

GND
6

GND
7

LD-
8

GND
9

GND

GND GND

R1
0

R2
0



1 2 3 4 5 6 7 8

1 2 3 4 5 6 7 8

A

B

C

D

E

F

A

B

C

D

E

F

Date: 2023-11-09
KiCad E.D.A. kicad-cli 7.0.7

Rev: r0_3Size: A3
Id: 2/8

Title: driveStage

File: driveStage.kicad_sch
Sheet: /driveStage/
M-Labs Limited

Linus Woo Chun Kit

R26
10

C11
100n

+3.3VA

R15

1k43 1%

C22
10u 25V

-6V

C23
10u 25V

R14

1k91 1%

R24
10

1

4

5

Q2
SQJA70EP-T1

C29
2n2

C28
100n PPS

GND

12

3

4

R25
10

C12

100n

-6V

GND

+9VA

C8

100n

-
2

+
3

V
-

4

6V
+

7

~
{P

D
}

8

E
P

9

U4
ADA4898-1YRDZ

R9
100

+9VA

+9VA

C21

1n 2%

GND

C27

330p 5%

1

-
2

+
3

U5A
TL082Hx

+15V

-
2

+
3

V
-

4

6V
+

7

~
{P

D
}

8

E
P

9

U6

ADA4898-1YRDZ

+15V

R16
DNP

C24
10n

R10
300 0.1%

+
5

-
6

7

U5B

TL082Hx

R12

10

C6
2u2 PMLCAP

C18

2n 2%

R20

1k 0.1%

D2
B5819

GND

GND

D3
B5819 C17

10n

GND

R13

10

-6V

+5VA

+9VA

C9
100n

-6V

GND

+9VA

C3
100n PPS

RFB
1

DIN
10

~{LDAC}
11

D
G

N
D

12
INV

13

V
D

D
14

OUT
2

A
G

N
D

F
3

A
G

N
D

S
4

REFS
5

REFF
6

~{CS}
7

SCLK
8

U2
MAX5719xSD

C2
10u PMLCAP

GND

GNDGND

GND

GND

C1
2u2 PMLCAP

~{SHDN}
1

VIN
2

GND
4

VOUT_S
6

VOUT_F
7

U1
LTC6655BHLS8-4.096#PBF

R3
82k 0.1%

GNDGND

1

2

J3
MOD_IN

R5
82k 0.1%

1 2

3 4

SW1

D1
AQ4020-01FTG-C

C4

100n PPS

GND

C5
2u2 PMLCAP

-
2

+
3

V
-

4

6V
+

7

~
{P

D
}

8

E
P

9

U3
ADA4898-1YRDZ

+9VA

-6V

R8
2k

1
2
3 4

5
6

SW2

SW_DIP_x03

GND

R7
49.9

GND

GND

GND

+5VA

R6
910 0.1%

GND

R4
9.1k 0.1%

-6V

C10

100n

C7

100n

+9VA

V
-

4
V

+
8

U5C
TL082Hx

C13
1n6

R21
2k

C19
100n

+15V

R11
100 0.1%

C15

180p

C25
DNP

R17

0

TP2

C26
100p

TP3

R23

0

GND

+8V

1 14

2
6

7

K1
DIP12-1C90-51L

C16
100n PPS

GND

1

2
3

Q1
BSS138

C14
10u PMLCAP

R18

100

R22

0

C20
100n

TP1

R19

100
-6V

D4
B5819

GND

~{LD_SHORT}

SCLK
DIN
~{CS}

~{LDAC}

PD_C

PD_A

LD-

PD_MON

LD+

TERM_IND 12Vin

PD AFE Stage Specs: (Ref: TI SBOA220A)

Transimpedance Gain = 1mV/uA (60dB) +-0.574%
I_in Range = 0-2.5mA
V_out Range = 0-2.5V
Expected C_pd_max = 20pF

For control loop
response tuning

Parallel capacitor increases
the bandwidth of modulation signal

v

2nd order Butterworth Sallen-Key LPF Spec:
Pass Band = 67kHz
Stop Band = 1MHz
Stop Band Attenuation: -46.7dB
GBW Requirement: 4.738MHz < 5.2MHz

Total Output Noise: 11.81uV(@ 1MHz)

All capacitors PPS film type
to prevent microphonics

Modulation Depth
1: 25mA/V
2: 2.5mA/V
3: 250uA/V

GND

C20
100n

+15V

C19
100n

R17

0

C25
DNP

R21
2k

Q1
BSS138

1

2
3

C27

330p 5%

U5A
TL082Hx

1

-
2

+
3

+15V

U6

ADA4898-1YRDZ

-
2

+
3

V
-

4

6V
+

7

~
{P

D
}

8

E
P

9 C24
10n

R20

1k 0.1%

D2
B5819

GND

D3
B5819 C17

10n

-6VGND

C11
100n

+3.3VA

-6V

C12

100n

-6V+9VA

C8

100n

U4
ADA4898-1YRDZ

-
2

+
3

V
-

4

6V
+

7

~
{P

D
}

8

E
P

9

R9
100

+9VA

+9VA

U3
ADA4898-1YRDZ

-
2

+
3

V
-

4

6V
+

7

~
{P

D
}

8

E
P

9

GND

R7
49.9

GND

GND

C4

100n PPS

+5VA

R6
910 0.1%

GND

R4
9.1k 0.1%

-6V

C10

100n

C7

100n

C13
1n6

GND

C9
100n

+9VA

C3
100n PPS

U2
MAX5719xSD

RFB
1

DIN
10

~{LDAC}
11

D
G

N
D

12
INV

13

V
D

D
14

OUT
2

A
G

N
D

F
3

A
G

N
D

S
4

REFS
5

REFF
6

~{CS}
7

SCLK
8

C2
10u PMLCAP

GND

GNDGND

+5VA

GND

C1
2u2 PMLCAP

U1
LTC6655BHLS8-4.096#PBF

~{SHDN}
1

VIN
2

GND
4

VOUT_S
6

VOUT_F
7

GND

D1
AQ4020-01FTG-C



1 2 3 4 5 6 7 8

1 2 3 4 5 6 7 8

A

B

C

D

E

F

A

B

C

D

E

F

Date: 2023-11-09
KiCad E.D.A. kicad-cli 7.0.7

Rev: r0_3Size: A3
Id: 4/8

Title: MCU

File: mcu.kicad_sch
Sheet: /MCU/
M-Labs Limited

Linus Woo Chun Kit

Y1
8MHz

GND

GND

GND

GND

R31
10k

R28
10k

+3V3

R30
10k

R29
10k

GND

C32
2u2

+3V3
GND

1

10

2
3
4
5
6
7
8
9

J4
Conn_01x10

GND

1

10

2
3
4
5
6
7
8
9

J5
Conn_01x10

1

10

2
3 4
5 6
7 8
9

J6
Conn_02x05_Odd_Even

GND

GND

C41
100n

C39
100n

FB1
1K@100MHz

+3V3

C40
100n

+5VA

C42
100n

GND

C30

100n

IN
1

OUT
2

G
N

D
3

U7

REF3033

C43

100n

C44

2u2

R27

10

C45
100n

C31
2u2

C46
100n

PE2
1

V
S

S
10

V
D

D
10

0

V
D

D
11

PH0
12

PH1
13

NRST
14

PC0
15

PC1
16

PC2
17

PC3
18

V
D

D
19

PE3
2

V
S

S
A

20

VREF+
21

V
D

D
A

22

PA0
23

PA1
24

PA2
25

PA3
26

V
S

S
27

V
D

D
28

PA4
29

PE4
3

PA5
30

PA6
31

PA7
32

PC4
33

PC5
34

PB0
35

PB1
36

PB2
37

PE7
38

PE8
39

PE5
4

PE9
40

PE10
41

PE11
42

PE12
43

PE13
44

PE14
45

PE15
46

PB10
47

PB11
48

VCAP_1
49

PE6
5

V
D

D
50

PB12
51

PB13
52

PB14
53

PB15
54

PD8
55

PD9
56

PD10
57

PD11
58

PD12
59

V
B

A
T

6

PD13
60

PD14
61

PD15
62

PC6
63

PC7
64

PC8
65

PC9
66

PA8
67

PA9
68

PA10
69

PC13
7

PA11
70

PA12
71

PA13
72

VCAP_2
73

V
S

S
74

V
D

D
75

PA14
76

PA15
77

PC10
78

PC11
79

PC14
8

PC12
80

PD0
81

PD1
82

PD2
83

PD3
84

PD4
85

PD5
86

PD6
87

PD7
88

PB3
89

PC15
9

PB4
90

PB5
91

PB6
92

PB7
93

BOOT0
94

PB8
95

PB9
96

PE0
97

PE1
98

V
S

S
99 U8

STM32F407VGTx

R32
10k

GND

C34
12p

C36

2u2

C35
12p

+3V3

1
2
3
4
5

J7
Conn_01x05_Pin1

2

JP1

C38

100n

GND

R33
10k

+3V3

+3V3

+3V3

C33
2u2

GND

+3V3

C37
100n

ETH_RXD0

USB_VBUS

ETH_RXD1

POE_PWR_SRC

LDAC_LOAD

ETH_TXD0
ETH_TX_EN

LDAC_MOSI

ETH_TXD1

PD_MON
~{LD_SHORT}

ETH_MDIO

ETH_RST
ETH_REF_CLK

ETH_MDC

ETH_CRS_DV

TEC_~{SHDN}

TADC_CLK
TADC_MISO
TADC_MOSI

LDAC_CLK

PWM_MAXV

TEC_ISEN

PWM_MAXIN

PWM_MAXIP

TERM_STAT
LDAC_CS

TEC_VSEN

TDAC_MOSI

TADC_CS

TDAC_SYNC

USB_DN
USB_DP

LD_EN

TDAC_CLK

TEC_VREF

TADC_SYNC

SWCLK

RST

VREF

VDDA

SWCLK
RST

RST

SWDIO
SWDIO

SWCLK

VREF

SWDIO

Revision

U8
STM32F407VGTx

PE2
1

V
S

S
10

V
D

D
10

0

V
D

D
11

PH0
12

PH1
13

NRST
14

PC0
15

PC1
16

PC2
17

PC3
18

V
D

D
19

PE3
2

V
S

S
A

20

VREF+
21

V
D

D
A

22

PA0
23

PA1
24

PA2
25

PA3
26

V
S

S
27

V
D

D
28

PA4
29

PE4
3

PA5
30

PA6
31

PA7
32

PC4
33

PC5
34

PB0
35

PB1
36

PB2
37

PE7
38

PE8
39

PE5
4

PE9
40

PE10
41

PE11
42

PE12
43

PE13
44

PE14
45

PE15
46

PB10
47

PB11
48

VCAP_1
49

PE6
5

V
D

D
50

PB12
51

PB13
52

PB14
53

PB15
54

PD8
55

PD9
56

PD10
57

PD11
58

PD12
59

V
B

A
T

6

PD13
60

PD14
61

PD15
62

PC6
63

PC7
64

PC8
65

PC9
66

PA8
67

PA9
68

PA10
69

PC13
7

PA11
70

PA12
71

PA13
72

VCAP_2
73

V
S

S
74

V
D

D
75

PA14
76

PA15
77

PC10
78

PC11
79

PC14
8

PC12
80

PD0
81

PD1
82

PD2
83

PD3
84

PD4
85

PD5
86

PD6
87

PD7
88

PB3
89

PC15
9

PB4
90

PB5
91

PB6
92

PB7
93

BOOT0
94

PB8
95

PB9
96

PE0
97

PE1
98

V
S

S
99

GND

J4
Conn_01x10

1

10

2
3
4
5
6
7
8
9

GND
+3V3

Y1
8MHz

R29
10k

R30
10k

R28
10k

R31
10k

GND

GND

C31
2u2

C44

2u2

C46
100n

GND

+3V3J7
Conn_01x05_Pin1

2
3
4
5

+3V3

C33
2u2

C36

2u2

C38

100n

+3V3

+3V3
R33
10k

JP1

1
2

C35
12p

C34
12p

GND

GND



1 2 3 4 5 6 7 8

1 2 3 4 5 6 7 8

A

B

C

D

E

F

A

B

C

D

E

F

Date: 2023-11-09
KiCad E.D.A. kicad-cli 7.0.7

Rev: r0_3Size: A3
Id: 5/8

Title: analog supply

File: asupply.kicad_sch
Sheet: /analog supply/
M-Labs Limited

Linus Woo Chun Kit

GND

IN
1

OUTS
10

OUT
11

EN/UV
4

PG
5

ILIM
6

PGFB
7

SET
8

G
N

D
9

U16
LT3045xMSE

C56
10u

C55
10u

C50
100n

+9V

C106
220u

C53
10u

GND

C58
100n

C52
100n

FB21K@100MHz

C60
1u

C61
220u

C99
10u

C72
10u

C107
10u

FB8
1K@100MHz

C93
100n

+9VA

GND

C113
10u PMLCAP

+8V

GND

C77
10u

C100
10u

FB3
1K@100MHz

FB5
1K@100MHz

+9V

GND

+9V

FB9
1K@100MHz

C74
10u

L2
1u

+9V

D7

B5819

C70
10u

C71
10u

FB7
1K@100MHz

-9V

+5VA

D5
B5819

D6
B5819

C54

1u
C59
1u R34

60k4

GND

GND

C104
10u 25V

C79
10u

C86
100n

IN
1

OUTS
10

OUT
11

EN/UV
3

PG
4

PGFB
5

ILIM
6

VIOC
7

SET
8

G
N

D
9

U14
LT3094xMSE

C92
100n

R42
150k

C81
100n

C98
100n

C110
10u

C91
100n

C97
100n

-6V

GND

C109
10u

IN
1

OUT
10

EN/UV
3

PG
4

ILIM
5

PGFB
6

SET
7

G
N

D
8

OUTS
9

U15
LT3042xMSE

C102
10u

+3.3VA

GND

C96
100n

C95
100n

C101
10u

C108
10u

+5VA

EN
10

MODE
11

GND
13

RT
2

VOUT
4

C-
5

C+
8

VIN
9

U9LTC3261

C66
10u

C65
100n

GND

C78
10u

C105
100n PPS

C89
100n

R40
51k

GND

C85
100n

C112
10u PMLCAP

+15V

C111
10u 25V

C90
100n

IN
1

OUT
10

EN/UV
3

PG
4

ILIM
5

PGFB
6

SET
7

G
N

D
8

OUTS
9

U13
LT3042xMSE

C103
10u

R41
33k2

C51
100n

C68
10u

C76
10u

R39
80k6

R37
10k

FB6
1K@100MHz

C67
10u

FB4
1K@100MHz

C73
10u

C84
100n

C88
100n PPS

C80
100n

OUT
1

ILIM
5

SET
6

IMON
7

TEMP
8

IN
9

U10
LT3081xDF

L1
1u

C62
10u

IN
1

OUT
10

EN/UV
3

PG
4

ILIM
5

PGFB
6

SET
7

G
N

D
8

OUTS
9

U11
LT3042xMSE

C57
220u

C87
100n

C47
220u

+12V

GND

C49
10u

C48
10u

C82
100n

R43
150k

R35
33k2

R36
90k9

C83
100n

C63
10u

C94
100n

C75
10u

R38
470

GND

C64
100n

IN
1

OUTS
10

OUT
11

EN/UV
4

PG
5

ILIM
6

PGFB
7

SET
8

G
N

D
9

U12
LT3045xMSE

C69
10u

LD_EN

GND

C47
220u

C51
100n

L1
1u

C64
100n

GND

FB9
1K@100MHz

-9V

D5
B5819

D6
B5819

C59
1u

C60
1u

C55
10u

GND

C58
100n

C52
100n

GND

GND

D7

B5819

U9LTC3261

EN
10

MODE
11

GND
13

RT
2

VOUT
4

C-
5

C+
8

VIN
9

C66
10u

C65
100n

GND

C89
100n

R40
51k

C90
100n

U13
LT3042xMSE

IN
1

OUT
10

EN/UV
3

PG
4

ILIM
5

PGFB
6

SET
7

G
N

D
8

OUTS
9

R41
33k2

C92
100n

R42
150k

U15
LT3042xMSE

IN
1

OUT
10

EN/UV
3

PG
4

ILIM
5

PGFB
6

SET
7

G
N

D
8

OUTS
9

C91
100n

U14
LT3094xMSE

IN
1

OUTS
10

OUT
11

EN/UV
3

PG
4

PGFB
5

ILIM
6

VIOC
7

SET
8

G
N

D
9

U12
LT3045xMSE

IN
1

OUTS
10

OUT
11

EN/UV
4

PG
5

ILIM
6

PGFB
7

SET
8

G
N

D
9

R39
80k6

C88
100n PPS

U11
LT3042xMSE

IN
1

OUT
10

EN/UV
3

PG
4

ILIM
5

PGFB
6

SET
7

G
N

D
8

OUTS
9

C87
100n

R36
90k9



1 2 3 4 5 6 7 8

1 2 3 4 5 6 7 8

A

B

C

D

E

F

A

B

C

D

E

F

Date: 2023-11-09
KiCad E.D.A. kicad-cli 7.0.7

Rev: r0_3Size: A3
Id: 5/8

Title: thermostat

File: thermostat.kicad_sch
Sheet: /thermostat/
M-Labs Limited

Linus Woo Chun Kit

C133
100n

R46
33

C144

100n
GND

C129
100n

R44
33

C117
100n

AIN4
1

XTAL2/CLKIO
10

DOUT/~{RDY}
11

DIN
12

SCLK
13

~{CS}
14

~{SYNC}/~{ERR}
15

IOVDD
16

DGND
17

REGCAPD
18

GPIO0
19

REF-
2

GPIO1
20

AIN0
21

AIN1
22

AIN2
23

AIN3
24

REF+
3

REFOUT
4

REGCAPA
5

AVSS
6

AVDD1
7

AVDD2
8

XTAL1
9

U18 AD7172-2

C114
10u

GND

GNDGND

C119
100n

C126
100n

R59
1k6

+
5

-
6

7

U20B
RS8552

V
-

4
V

+
8

GND

R60
0

GND

GND

C154
100n

C153
10u

R61
0

C149
1u

GND

C150
1u

C147
100n

GND

AIN0/REF2-
1

XTAL2/CLKIO
10

DOUT/~{RDY}
11

DIN
12

SCLK
13

~{CS}
14

~{ERROR}
15

~{SYNC}
16

IOVDD
17

DGND
18

REGCAPD
19

AIN1/REF2+
2

GPIO0
20

GPIO1
21

GPIO2
22

AIN2
23

AIN3
24

AIN4
25

AIN5
26

AIN6
27

AIN7
28

AIN8
29

GPO3
30

REF-
31

REF+
32

EP
33

REGCAPA
4

AVSS
5

AVDD1
6

AVDD2
7

PDSW
8

XTAL1
9

U19 AD7172-4BCPZ

R
630

R
620

C136
100n

C138
100n

GND

GND

C134
1u

C123
10u

C152
10n

C142
100n

C130
100n

GND

GND

C116
10u

C146
100n

R55
33

R56
33

GND

GND

C122
10u

GND

R77
5k11 5ppm

GND

R70
10k

R69
10k

R78
5k11 5ppmR73

49.9

C166
10n

R74
49.9

1 2

3

D9
BAV199

GND

GND

R75
50m

1 2

3

D8
BAV199

R76
5k11 5ppm

R67
10k

C170
100n

C164
10u

C169
100n

+3.3VA

GND

C163
1u

GND

V
D

D
1

FREQ
12

ITEC
13

OS2
14

OS1
15

CS
16

~{SHDN}
17

P
V

D
D

1
18

LX1
19

G
N

D
2

COMP
25

MAXIN
26

MAXIP
27

MAXV
28

CTLI
3

REF
4

P
G

N
D

5

LX2
6

P
V

D
D

2
9

U21
MAX1968xUI

L36.8u

L46.8u

1

2 3

4

FL1
2x1m

C171
100n

GND

GND

C157
100n

+3.3VA

R65
49.9

R64
49.9

C158
10n

GND

C156
10n

1

-
2

+
3U20A

RS8552

GND

R71
20k

C145
100n

C165
1u

GND

R66
10k

R68
10k

R72
20k

C160
1n

+3.3VA

+3.3VA

GND

C167
100n

C168
10n

GND

C131
100n

GND

R54
33

C161
1u

GND

+3.3VA

R48
10k

C120
10u

GND

C127
100n

C124
100n

R50
10k

C139
100n

R47
10k

C148
100n

GND

GND

C151
1u

+5VA

C135
1u

GND

GND

C141
100n

C143
100n

C132
100n

C115
10u

GND

GND

R52
10k

R49
10k

R53
33

R51
10k

C125
100n

GND

C162
220u

+3.3VA

+5V
GND

C140
10u

VDD
1

VREF
2

VFB
3

VOUT
4

~{SYNC}
5

SCLK
6

DIN
7

GND
8

U17
AD5680

+5VA

R57
1k

C155
1u

R58
10k

GND

C137
100n

GND

C128
100n

R45
33

C159
1u

C121
10u

GND

C118
100n

+5V

ADC_DOUT_~{RDY}

ADC_~{CS}

ADC_SCLK

TEC+

NTC-

NTC+

ADC_~{SYNC}

PWM_MAXIN

ADC_SCLK
ADC_DIN

ADC_DOUT_~{RDY}

PWM_MAXIP

PWM_MAXV

ADC_DIN

TEC_VREF
TEC-

TEC_~{SHDN}

TEC_ISEN

DAC_~{SYNC}

DAC_DIN

ADC_~{CS}

ADC_~{SYNC}

TEC_VSEN

DAC_SCLK

ADC1_D3V3

DAC_REF

ADC2_REF

MAXIP

MAXIN

ADC2_REF

ADC2_A3V3

ADC2_A3V3

ADC1_D3V3

ADC2_D3V3

ADC2_REF

ADC2_D3V3

MAXIN

MAXV

MAXV

MAXIP

ADC1_REF

ADC1_A3V3

ADC1_REF

ADC1_A3V3

DAC_REF

ADC1_REF

V_CTLI: 0-3V

C128
100n

C121
10u

GND

GND

C120
10u

C127
100n

GND

C115
10u

C132
100n

C125
100n

GND GND

GND GND

C131
100n

C124
100n

U17
AD5680

VDD
1

VREF
2

VFB
3

VOUT
4

~{SYNC}
5

SCLK
6

DIN
7

GND
8

C140
10u

+5VA

U19 AD7172-4BCPZ

AIN0/REF2-
1

XTAL2/CLKIO
10

DOUT/~{RDY}
11

DIN
12

SCLK
13

~{CS}
14

~{ERROR}
15

~{SYNC}
16

IOVDD
17

DGND
18

REGCAPD
19

AIN1/REF2+
2

GPIO0
20

GPIO1
21

GPIO2
22

AIN2
23

AIN3
24

AIN4
25

AIN5
26

AIN6
27

AIN7
28

AIN8
29

GPO3
30

REF-
31

REF+
32

EP
33

REGCAPA
4

AVSS
5

AVDD1
6

AVDD2
7

PDSW
8

XTAL1
9

C123
10u

GND

C130
100n

GND

C116
10u

GND

C122
10u

C129
100n

C114
10u

GND

GNDGND

C133
100n

C126
100n

U20B
RS8552

+
5

-
6

7

V
-

4
V

+
8

C153
10u

+3.3VA

C165
1u

GND

C167
100n

C168
10n

GND

R77
5k11 5ppm

GND

R73
49.9

C166
10n

R74
49.9

C163
1u

L46.8u

L36.8u

U21
MAX1968xUI

V
D

D
1

FREQ
12

ITEC
13

OS2
14

OS1
15

CS
16

~{SHDN}
17

P
V

D
D

1
18

LX1
19

G
N

D
2

COMP
25

MAXIN
26

MAXIP
27

MAXV
28

CTLI
3

REF
4

P
G

N
D

5

LX2
6

P
V

D
D

2
9

GND

GND

D8
BAV199

1 2

3

GND

GND

D9
BAV199

1 2

3

GND

+3.3VA

+3.3VA

C160
1n

GND

C156
10n

GND

C158
10n

C157
100n

GND

GND

GND

U18 AD7172-2

AIN4
1

XTAL2/CLKIO
10

DOUT/~{RDY}
11

DIN
12

SCLK
13

~{CS}
14

~{SYNC}/~{ERR}
15

IOVDD
16

DGND
17

REGCAPD
18

GPIO0
19

REF-
2

GPIO1
20

AIN0
21

AIN1
22

AIN2
23

AIN3
24

REF+
3

REFOUT
4

REGCAPA
5

AVSS
6

AVDD1
7

AVDD2
8

XTAL1
9

GND

C144

100n

GND

C146
100n

GND

+5V
GND

C162
220u

C143
100n

GND

C141
100n

+5VA

GND GND

R58
10k

GND

C155
1u

+5V



1 2 3 4 5 6 7 8

1 2 3 4 5 6 7 8

A

B

C

D

E

F

A

B

C

D

E

F

Date: 2023-11-09
KiCad E.D.A. kicad-cli 7.0.7

Rev: r0_3Size: A3
Id: 6/8

Title: digital supply

File: dsupply.kicad_sch
Sheet: /digital supply/
M-Labs Limited

Linus Woo Chun Kit

C194
100n

R92
82k

GND

GND

C192
100n

GND

C182
10u

R84
10k

R83
52k3 C191

10u

R82
15k

C176
1n6

1

2
3

Q6
BC857

R94
1k3

C196
10u

+3V3

R95
82k

1

4

8

Q5
AOSP21321

C177
100n

L7
3u3

C179
22n

C184
1u

C195
220u

GND

R86
10k

+12V

C173
10u

1

2
3

Q3
BC857

R90
1k3

GND

R88
33k2

C174
10u

L5
1u

C172
220u

GND

1

2
3

Q7
BC857

1 2
JP3

1 2
JP2

FB10
1K@100MHz

G
N

D
1

VO
2

VI
3

U24
AMS1117-3.3

GND

+VDC
10

-VDC
7

-VDC
8

+VDC
9

VA1
3

VA2
4

VB1
5

VB2
6

U22
PM1202

C197
220u

+12V

1 2
JP5

R93
33k2

1 2
JP4

C188
220u

1

4

8

Q8
AOSP21321

1

2

J8
Barrel_Jack

GND

C181
220u

R87
0

R89
150k

GND

GND

RT/CLK
1

EN
10

PH
11

PH
12

BOOT
13

PWRGD
14

EP
15

GND
2

GND
3

PVIN
4

PVIN
5

VIN
6

VSENSE
7

COMP
8

SS/TR
9

U23
TPS54620

C193
220u

L9
1u

GND

L8
1u

R81
82k

R80
33k2

C198
100n

+5V

GND

C175
100n

GND

R79
82k

C183
10u

C187

100n

C190
100n

C178
220u

C185
10u

L6
3u3

R91
10

D10
SMBJ13A-13-F

GND

1

4

8

Q4
AOSP21321

1

2
3

Q9
BC857

C180
DNP

C189
10u

C186
220u

R85
33k2

POE_VC1+

POE_VC2-

POE_VC1-

POE_VC2+ POE_PWR_SRC

12Vin

Soft Start:
Output Delay: ~22ms
Rise Time: ~30ms

Bypass Soft Start

R85
33k2

C180
DNP

GND

R86
10k

C179
22n

R82
15k

JP4
1 2

JP5
1 2

JP2
1 2

JP3
1 2

U24
AMS1117-3.3

G
N

D
1

VO
2

VI
3

GND

C191
10u

C196
10u

+3V3

C184
1u

R91
10C187

100n

Q4
AOSP21321

1

4

8

GND

R87
0

R89
150k

GND

FB10
1K@100MHz



1 2 3 4 5 6 7 8

1 2 3 4 5 6 7 8

A

B

C

D

E

F

A

B

C

D

E

F

Date: 2023-11-09
KiCad E.D.A. kicad-cli 7.0.7

Rev: r0_3Size: A3
Id: 7/8

Title: Ethernet

File: eth.kicad_sch
Sheet: /Ehternet/
M-Labs Limited

Linus Woo Chun Kit

C199

18p

C1
C1

C2

C3

C4
C5

C6

C7
C8

RCV

XMIT

1000pF 1000pF

75 75

Green

LED_L

LED_R
Shield Shield

Yellow

VC2-
1

TD+
10

11
12

13
14

15 16

VC1-
2

RD-
3

RCT
4

RD+
5

VC2+
6

VC1+
7

TD-
8

TCT
9

J9 ARJM11C7-114-BA-EW2

R102
10k

R106
10k

R105
1k6

R101
10k

R100
10k

R98
33

R99
33

GND
R107
10k

R97
33

R118
0

GND

R110
10k

R111
12k1

C205
100n

GND

GND

+3V3

GND

C210
10u

C203
100n

GND

1

2

3

4

5

6

U25
USBLC6-4SC6

R108
100

R109
100

R103
100

R104
100

C204
100n

C207
100n

C206
10u

C202
10u

R96
33

+3V3

R117
220

GND

R115
33

R114
33

R116
33

GND
R112

220
R113

33

C211
DNP

C201
100n

C208
100n

C209
10u

1

2

3

4

Y2

25MHz

+3V3

L10
1u

GND

VDD2A
1

RXER
10

CRS_DV
11

MDIO
12

MDC
13

nINT
14

nRST
15

TXEN
16

TXD0
17

TXD1
18

VDD1A
19

LED2
2

TXN
20

TXP
21

RXN
22

RXP
23

RBIAS
24

EP
25

LED1
3

XTAL2
4

XTAL1
5

VDDCR
6

RXD1
7

RXD0
8

VDDIO
9

U26
LAN8742A

FB11
1K@100MHz

GND

C212
220u

C200

18p

RMII_TXD1
RMII_TXD0

RMII_TX_EN

RMII_RXD0
RMII_RXD1

POE_VC1+

POE_VC2+
POE_VC2-

POE_VC1-

PHY_NRST
RMII_REF_CLK

RMII_MDIO

RMII_CRS_DV

RMII_MDC

RJ45_TD_PPHY_TD_P

PHY_RD_N

ETH_LED_1

PHY_RD_P

AVDDT_PHY

ETH_LED_2

AVDDT_PHY

PHY_TD_N

PHY_RD_N

ETH_LED_2
ETH_LED_1

RJ45_TD_N

PHY_TD_P

RJ45_RD_P

RJ45_RD_N

PHY_TD_N
AVDDT_PHY

PHY_RD_N

PHY_RD_P

PHY_TD_P
PHY_TD_N
PHY_RD_P

ETH_SHIELD

C200

18p Y2

25MHz

1

2

3

4

+3V3

C199

18p

R97
33

R96
33

R100
10k

R113
33

R112
220

GND

R114
33

R115
33

GNDR117
220

U25
USBLC6-4SC6

1

2

3

4

5

6

GND



1 2 3 4 5 6 7 8

1 2 3 4 5 6 7 8

A

B

C

D

E

F

A

B

C

D

E

F

Date: 2023-11-09
KiCad E.D.A. kicad-cli 7.0.7

Rev: r0_3Size: A3
Id: 8/8

Title: USB

File: usb.kicad_sch
Sheet: /USB/
M-Labs Limited

Linus Woo Chun Kit

R124
10k

R120
5k1

R119
5k1

G
N

D
A

1

VBUS
A4

CC1
A5

D+
A6

D-
A7

SBU1
A8

CC2
B5

D+
B6

D-
B7

SBU2
B8

S
H

IE
LD

S
1

J10
USB_C_Receptacle_USB2.0

1 2

34

FL2
90R@100MHz

GND

GND

R123
10k

GND

1

2

3

4

5

6

U27
USBLC6-4SC6

GND

FB12
1K@100MHz

R121

5k1 R122
10k

USB_N

USB_P
VBUS_DET

GND U27
USBLC6-4SC6

1

2

3

4

5

6

GND

R124
10k

GND

GND

J10
USB_C_Receptacle_USB2.0

G
N

D
A

1

VBUS
A4

CC1
A5

D+
A6

D-
A7

SBU1
A8

CC2
B5

D+
B6

D-
B7

SBU2
B8

S
H

IE
LD

S
1

R119
5k1

R120
5k1


	Root (Page 1)
	Symbols
	H1
	H2
	H3
	H4
	J1
	J11
	J12
	J13
	R1
	R2


	driveStage (Page 2)
	Hierarchical Labels
	DIN
	LD+
	LD-
	PD_A
	PD_C
	PD_MON
	SCLK
	TERM_IND
	~{CS}
	~{LDAC}
	~{LD_SHORT}

	Symbols
	C1
	C10
	C11
	C12
	C13
	C14
	C15
	C16
	C17
	C18
	C19
	C2
	C20
	C21
	C22
	C23
	C24
	C25
	C26
	C27
	C28
	C29
	C3
	C4
	C5
	C6
	C7
	C8
	C9
	D1
	D2
	D3
	D4
	J3
	K1
	Q1
	Q2
	R10
	R11
	R12
	R13
	R14
	R15
	R16
	R17
	R18
	R19
	R20
	R21
	R22
	R23
	R24
	R25
	R26
	R3
	R4
	R5
	R6
	R7
	R8
	R9
	SW1
	SW2
	TP1
	TP2
	TP3
	U1
	U2
	U3
	U4
	U5
	U5
	U5
	U6


	MCU (Page 4)
	Hierarchical Labels
	ETH_CRS_DV
	ETH_MDC
	ETH_MDIO
	ETH_REF_CLK
	ETH_RST
	ETH_RXD0
	ETH_RXD1
	ETH_TXD0
	ETH_TXD1
	ETH_TX_EN
	LDAC_CLK
	LDAC_CS
	LDAC_LOAD
	LDAC_MOSI
	LD_EN
	PD_MON
	POE_PWR_SRC
	PWM_MAXIN
	PWM_MAXIP
	PWM_MAXV
	TADC_CLK
	TADC_CS
	TADC_MISO
	TADC_MOSI
	TADC_SYNC
	TDAC_CLK
	TDAC_MOSI
	TDAC_SYNC
	TEC_ISEN
	TEC_VREF
	TEC_VSEN
	TEC_~{SHDN}
	TERM_STAT
	USB_DN
	USB_DP
	USB_VBUS
	~{LD_SHORT}

	Symbols
	C30
	C31
	C32
	C33
	C34
	C35
	C36
	C37
	C38
	C39
	C40
	C41
	C42
	C43
	C44
	C45
	C46
	FB1
	J4
	J5
	J6
	J7
	JP1
	R27
	R28
	R29
	R30
	R31
	R32
	R33
	U7
	U8
	Y1


	analog supply (Page 5)
	Hierarchical Labels
	LD_EN

	Symbols
	C100
	C101
	C102
	C103
	C104
	C105
	C106
	C107
	C108
	C109
	C110
	C111
	C112
	C113
	C47
	C48
	C49
	C50
	C51
	C52
	C53
	C54
	C55
	C56
	C57
	C58
	C59
	C60
	C61
	C62
	C63
	C64
	C65
	C66
	C67
	C68
	C69
	C70
	C71
	C72
	C73
	C74
	C75
	C76
	C77
	C78
	C79
	C80
	C81
	C82
	C83
	C84
	C85
	C86
	C87
	C88
	C89
	C90
	C91
	C92
	C93
	C94
	C95
	C96
	C97
	C98
	C99
	D5
	D6
	D7
	FB2
	FB3
	FB4
	FB5
	FB6
	FB7
	FB8
	FB9
	L1
	L2
	R34
	R35
	R36
	R37
	R38
	R39
	R40
	R41
	R42
	R43
	U10
	U11
	U12
	U13
	U14
	U15
	U16
	U9


	thermostat (Page 5)
	Hierarchical Labels
	ADC_DIN
	ADC_DIN
	ADC_DOUT_~{RDY}
	ADC_DOUT_~{RDY}
	ADC_SCLK
	ADC_SCLK
	ADC_~{CS}
	ADC_~{CS}
	ADC_~{SYNC}
	ADC_~{SYNC}
	DAC_DIN
	DAC_SCLK
	DAC_~{SYNC}
	NTC+
	NTC-
	PWM_MAXIN
	PWM_MAXIP
	PWM_MAXV
	TEC+
	TEC-
	TEC_ISEN
	TEC_VREF
	TEC_VSEN
	TEC_~{SHDN}

	Symbols
	C114
	C115
	C116
	C117
	C118
	C119
	C120
	C121
	C122
	C123
	C124
	C125
	C126
	C127
	C128
	C129
	C130
	C131
	C132
	C133
	C134
	C135
	C136
	C137
	C138
	C139
	C140
	C141
	C142
	C143
	C144
	C145
	C146
	C147
	C148
	C149
	C150
	C151
	C152
	C153
	C154
	C155
	C156
	C157
	C158
	C159
	C160
	C161
	C162
	C163
	C164
	C165
	C166
	C167
	C168
	C169
	C170
	C171
	D8
	D9
	FL1
	L3
	L4
	R44
	R45
	R46
	R47
	R48
	R49
	R50
	R51
	R52
	R53
	R54
	R55
	R56
	R57
	R58
	R59
	R60
	R61
	R62
	R63
	R64
	R65
	R66
	R67
	R68
	R69
	R70
	R71
	R72
	R73
	R74
	R75
	R76
	R77
	R78
	U17
	U18
	U19
	U20
	U20
	U20
	U21


	digital supply (Page 6)
	Hierarchical Labels
	POE_PWR_SRC
	POE_VC1+
	POE_VC1-
	POE_VC2+
	POE_VC2-

	Symbols
	C172
	C173
	C174
	C175
	C176
	C177
	C178
	C179
	C180
	C181
	C182
	C183
	C184
	C185
	C186
	C187
	C188
	C189
	C190
	C191
	C192
	C193
	C194
	C195
	C196
	C197
	C198
	D10
	FB10
	J8
	JP2
	JP3
	JP4
	JP5
	L5
	L6
	L7
	L8
	L9
	Q3
	Q4
	Q5
	Q6
	Q7
	Q8
	Q9
	R79
	R80
	R81
	R82
	R83
	R84
	R85
	R86
	R87
	R88
	R89
	R90
	R91
	R92
	R93
	R94
	R95
	U22
	U23
	U24


	Ehternet (Page 7)
	Hierarchical Labels
	PHY_NRST
	POE_VC1+
	POE_VC1-
	POE_VC2+
	POE_VC2-
	RMII_CRS_DV
	RMII_MDC
	RMII_MDIO
	RMII_REF_CLK
	RMII_RXD0
	RMII_RXD1
	RMII_TXD0
	RMII_TXD1
	RMII_TX_EN

	Symbols
	C199
	C200
	C201
	C202
	C203
	C204
	C205
	C206
	C207
	C208
	C209
	C210
	C211
	C212
	FB11
	J9
	L10
	R100
	R101
	R102
	R103
	R104
	R105
	R106
	R107
	R108
	R109
	R110
	R111
	R112
	R113
	R114
	R115
	R116
	R117
	R118
	R96
	R97
	R98
	R99
	U25
	U26
	Y2


	USB (Page 8)
	Hierarchical Labels
	USB_N
	USB_P
	VBUS_DET

	Symbols
	FB12
	FL2
	J10
	R119
	R120
	R121
	R122
	R123
	R124
	U27



