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phyCORE-i.MX 91/93 Connectors

X_USB1_VBUS

GND

GND
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PBA-CD-33

X1

55

36

42

40

38

62

53

32

47

59

37

35

33

60

58
57

50

54

34

61

52

49
48

51

56

46
45
44
43

41

39

29

27

23

19

21

12

10

8

17

7

X1

PBA-CD-33

31
30

28

26
25
24

22

20

18

16
15
14
13

11

9

6

2

5

3

1

4

X1

73
72

70

PBA-CD-33

75
74

71

69

67
68

63

86

83

91

85

89

87

65
64

79

76
77

93

90

66

92

81

84

88

82

80

78

VCC3V3_MAIN

X_USB2_VBUS

GND

GND

PBA-CD-33

111

109

107
106

104

101

98
97

112

X1

113

110

108

105

103
102

100
99

118

124

94

117
116
115

122

96
95

123

120
119

114

121

D

C

B

A

654321

PCB-No.:

PHYTEC
Project: Department : F&E

Revision : Sheet of

D-55129 Mainz
Barcelona-Allee 1
PHYTEC Messtechnik GmbH

Author:

654321

D

C

B

A

38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62

32
33
34
35
36
37

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93

63
64
65
66
67
68
69
70
71
72
73
74
75

114
115
116
117
118
119
120
121
122
123
124

94
95
96
97
98
99

100
101
102
103
104
105
106
107
108
109
110
111
112
113

X_ONOFF

X_CAN1_RX

X_USB2_D_N

X_UART1_RXD

X_UART1_TXD/BOOT_MODE_0

X_SD2_CLK
X_SD2_CMD

X_USB1_D_N

X_GPIO1_10

X_SD3_D0

X_USB1_D_P

X_ENET1_MDIO

X_ENET2_RX-

X_SD2_nCD

X_SAI1_TXC/SPI1_MISO

X_UART7_RX

X_CAN1_TX

X_SD3_D2

X_SPI6_CLK

X_I2C2_SCL

X_SAI1_TXD0/SPI1_CLK/BOOT_MODE_3

X_UART7_TX

X_I3C1_SDA/GPIO1_1

X_ENET2_TX-

X_UART2_TXD/BOOT_MODE_1

X_SD2_nRESET

X_SD3_D3

X_GPIO4_16/nCAN_EN

X_MIPI_CSI_CLK_N

X_nENET1_INT/CCM_CLK1

X_nRESET_IN

X_USB2_ID

X_ADC_IN0

X_GPIO3_27/CCM_CLK2

X_SAI1_RXD0/SPI1_MOSI

X_ENET2_TX+

X_SD3_D1

X_ENET2_LED0/NWAYEN

X_SAI1_TXFS/SPI1_CS0/BOOT_MODE_2

X_SPI6_CS0

X_MIPI_CSI_D0_P

X_SPI6_MOSI

X_USB1_ID

X_ENET2_LED1/SPEED

X_I2C2_SDA

X_SD2_D2
X_SD2_D3

X_GPIO4_29/CCM_CLK4

X_ENET2_RX+

X_SD2_D1

X_nRESET_OUT

X_SPI6_MISO

X_GPIO2_7

X_SD2_D0

X_UART2_RXD/SAI1_MCLK

X_MIPI_CSI_D1_N

X_I3C1_SCL/GPIO1_0

X_GPIO4_26/RTC_nINT

X_ENET1_MDC

X_PMIC_STBY_REQ
X_PMIC_ON_REQ

X_ENET1_RX_D0

X_ENET1_TX_D0
X_ENET1_TXC

X_ENET1_RX_D2
X_ENET1_RX_CTL
X_ENET1_RXC

X_ENET1_TX_D2

X_ENET1_TX_D1
X_ENET1_TX_CTL

X_ENET1_TX_D3

X_ENET1_RX_D1

X_ENET1_RX_D3

X_nPWR_READY

X_MIPI_CSI_D1_P

X_MIPI_CSI_D0_N
X_MIPI_CSI_CLK_P

X_LVDS_CLK_P

X_USB2_D_P

X_LVDS_CLK_N

X_LVDS_D3_P

X_LVDS_D0_N

X_LVDS_D1_N

X_LVDS_D0_P

X_LVDS_D1_P

X_LVDS_D3_N

X_LVDS_D2_N

X_LVDS_D2_P

X_UART3_TX/GPIO2_14

X_UART7_CTS

X_UART7_RTS

X_PWM6_1/FAN_CON

X_UART3_RX/GPIO2_15

X_GPIO2_18/PWM5_2
X_GPIO2_17/TPM_nIRQ

X_GPIO4_28/CCM_CLK3

X_TAMPER1
X_ADC_IN1
X_ADC_IN2

X_CLKIN1

X_WDOG_ANY/GPIO1_15
X_CLKIN2

X_TAMPER0

X_VCC_SNVS

X_DAP_TMS_SWDIO/CSI_CTRL4

X_DAP_TCK_SWDCLK/CSI_CTRL2
X_DAP_TDO_SWO/CSI_CTRL1

X_DAP_TDI/CSI_CTRL3

X_SD3_CMD

X_SD3_CLK

X_UART5_RX/CAN2_TX
X_UART5_CTS

X_UART5_TX/CAN2_RX
X_UART5_RTS

* Note: SD2 signal voltage level depending on NVCC_SD2 and can be 1.8 V or 3.3 V

Note: all signals have 1.8 V voltage level

*
*
*
*
*
*
*

17-B3,6-C5,6-D3,7-C3
17-B4,6-D5

18-C1

13-B2

12-B6

12-B6,7-B1,7-C1

11-B3
11-B3

10-B6,17-B4

17-A4

10-A6

11-B2

18-C1

16-C5,17-A3,19-B1,4-D4,8-C4

18-C1,7-B1,7-C1

17-A3,17-B3
12-B6,7-B1,7-C1

11-A2

15-B4

13-A3

17-B3 18-C1

17-A4

18-C1,7-B1,7-C1

14-C1,14-D4
16-C5,17-A3,19-B1,4-D4,8-C4

11-B3
11-B3

18-C1

17-B4

11-B3

10-C5,12-C6,16-B4,17-A3,17-D4,18-C1,19-B1,19-B4
3-A6,9-D1

11-B3

17-B4,8-A5

10-A6

17-B4
17-B4

10-B6,10-C4

10-B6,10-C4
10-B6,10-C4
10-B6

10-A6

15-B1,17-B3,6-A4

15-C4

18-A2

13-B2

18-A2

18-A4

18-A4

18-A2

18-A4

18-A2

18-A4

18-A4

18-A4

14-D4
14-D4

17-A4

17-B3

17-B4
17-B3

17-A4

11-C2

11-C2

11-C2

11-C2

11-D3
11-D3

5-C5

17-A3

9-B1
17-A3

17-A4
17-A4

9-D1
9-D1

9-D1

18-C1

17-B4

17-A4,18-C1
17-A4,8-A3

17-A3,17-A4

17-A3,17-B3

17-A4

17-A3 9-A1
9-B1

9-D1

16-B4

16-B4

16-B4
16-B4

16-B6

17-A4,8-C1

17-B3

17-B4

17-A3

12-B6,18-C5

10-A6
10-A6
10-A6
10-A6
10-A6

10-B6

10-B6

15-C4
15-C4
15-C4
15-C4

15-D2,17-D4
15-D2,17-D4
15-D2,17-D4
15-D2,17-D4

*Note: Pin 44 and 45 must be swapped

*Note: To make SAI interface to work,
           Pin 110 and 112 must be swapped
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Pullups

Shield Coupler 

C192, C193 near ETH1& ETH0 shield

C191 close to CAN connector

1MEGR32

2,2nFC4
2KV

USB_Shield GND GND

2KV
2,2nFC192

Shield

1KV
4,7nFC191

phyCORE-i.MX 91/93 Connectors

C193 2,2nF
2KV

nm
10K
R50

VCC1V8

X_nRESET_OUT

PHYTEC

PAD1
PAD2
PAD3
PAD4
PAD5
PAD6
PAD7
PAD8
PAD9
PAD10
PAD11
PAD12
PAD13
PAD14
PAD15
PAD16
PAD17
PAD18

PAD19
PAD20
PAD21
PAD22
PAD23
PAD24
PAD25
PAD26
PAD27
PAD28
PAD29
PAD30
PAD31
PAD32
PAD33
PAD34
PAD35

DMC DMC

Pads underneath

Note 3: 
RTC_XTALI on SOM is already tied to GND

PHYTEC Logo

Z1Z2

Fiducial-Round

Fiducial-Square

Z3

Fiducial-Round

Z4

Fiducial-Square

Z5

GNDGND

X1

157

LMC PBA-CD-10

159
158

156

154
153

155

147
128

151

145

137

126
143

150

127

133

148

146

136

125

131

138
139

152
135
134

149
130

142

144

140
141

132

129

C171
nm50V

12pF

50V
12pF

nm
C172

GND

GND

CM7V-T1A
XT2

nm

1
2

nm
R197 0

DMC1

Laser-DMC Laser-DMC

DMC2

RTC_XTALO
RTC_XTALI

X28
Stud

X29
Stud

X30
Stud

X31
Stud

GND for Measurement

GND GND GND GND

X25

X27

X35

X34

X32

X24

Drill Hole Placement

X1
6

X11 X10 X36

X40

X1 X1

X1

X1

X8S1S2

X5 - PCAM-M

A/V-ConnectorX24

Drill Hole  2.2mm/4.5mm

X25

Drill Hole  2.2mm/4.5mm

X27

Drill Hole  2.2mm/4.5mm

2KV
2,2nFC391

X46

X47

X45

X39

X4X37

X33

X44

X43

X49

X38

X41

X42

S3

X48

GNDCAN_Shield

2KV
2,2nFC415

I2C addresses used on SOM:
- EEPROM on SOM Memory Area
- EERPOM on SOM ID Page

Onboard used I2C addresses:
- Expansion Connector
- EEPROM Memory Area
- EEPROM ID Page
- External RTC
- A/V Connector
- USB-C PD STUSB4500

I2C2
   -
0x54
0x5C
0x52
   -
0x28

I2C2
0x50
0x58

GND

GND GND

USB_Shield2 GND USB_Shield3 GND

1MEGR424

2KV
2,2nFC433

C434 2,2nF
2KV

1MEGR425

10-C5,12-C6,16-B4,17-A3,17-D4,18-C1,19-B1,19-B4
2-C5,9-D1
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GND_B1

TX2+
TX2-

VBUS_B4

CC2

D+_B
D-_B

SBU2

VBUS_B9

RX1-
RX1+

GND_B12

GND_A1

TX1+
TX1-

VBUS_A4

CC1

D+_A
D-_A

SBU1

VBUS_A9

RX2-_
RX2+_

GND_A12

Shield_1
Shield_2
Shield_3
Shield_4
Shield_5
Shield_6

VDD

VREG_2V7

VREG_1V2

CC1DB
CC1
CC2
CC2DB

VBUS_EN_SNK
DISCH

GPIO

POWER_OK2
POWER_OK3

A_B_SIDE
ATTACH

ALERT

VSYS

VBUS_VS_DISCH

SCL
SDA

ADDR0
ADDR1

RESET

NC
GND

EP

J16J15 Device Address
1+21+2
2+31+2
1+22+3
2+32+3

0x28
0x29
0x2A
0x2B

max. 7.4 A

BOM Macro: M-PBA-33-PWRCN
Default: Mounted

BOM Macro: M-PBA-33-USBPD
Default: Mounted

1 W

VCC_IN via Power Connector

VCC_IN via USB-PD

10.8 V to 26.4 V

DISCH is internally connected to VDD

A9

A3

25 B5

A6

USB-C

A12

A10

30

27
28

26

X38

29

A11

A8

A7

A5

A4

A2

A1

B12

B11

B9

B8

B7
B6

B10

B4

B3
B2

B1

GND

VCC_IN

50V
10uF
C329

50V
10uF
C330

50V
10uF
C331 C332

10uF
50V

50V

C356
1uF

50V
1uF
C357

1uF
50V

C358

STL1550/2G-3.5H

1
X49

2 SMBJ26CA
D24 100nF

50V

C295 C296
100nF
50V

C297

50V
100nF100nF

C298

50V

VCC_IN_PWR_CON

VCC_IN_USB_PD

GND

U47

STUSB4500

3

7
8

18

14

9

22

25

17
15

16

11

4
2

21

24

12

20

1

19

10

6

23

13

5

GND

GND

GND

G
N

D

VCC_2V7_USB_PD

G
N

D

VCC_2V7_USB_PD

R296 10K

G
N

D

1K
R331

R367
470

GND

10uF
50V

C333

GND

R346 100

GND

100R347
GND

1uF
10V

C318

1uF
C319

10V

100K
R338

R339
100K

8

3

Q31
DMP4015SSS

1
2

5
6

4

7

DMP4015SSS

2

5

3

Q32

7
8

6

4

1

1
2

5
6

DMP4015SSS
Q33

3

4

8
7

4

DMP4015SSS

1

5
6

8

3

Q34

72

R325
18K

18K
R326

C359

50V
1uF

GND GND GND GND GND

GND GND GND GND GND GND

GND

100K
R340

GND

Q35
BSS138

2

1
3

R368
360K

D15
1

1PS79SB30
2

100nF
50V

C299

50V
100nF
C300

50V

C301
100nF

50V
1uF
C360

50V
1uF
C361

R369
nm

1,1K

SRV05-4

1

D19

456

32

GND

ES
D

A2
5P

35
-1

U
1M

D281
2

VCC_2V7_USB_PD

VCC_1V2_USB_PD

TP13
TP14

TP15

TP16GND

C320
1uF
10V

GND

VCC5V

J15

1+2 10K
1

3
2

3

1
10K

J16

1+2
2

X_I2C2_SDA
X_I2C2_SCL

F1
Littlefuse154

Default

USB_Shield3

16-C5,17-A3,19-B1,2-C5,8-C4
16-C5,17-A3,19-B1,2-C5,8-C4
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VCC_IN to VCC5V_IN

PVIN

AGND

BOOT

SW

FB

VCC

SS/TRK

RT

PGND

EN
SW1

AGND1

PVIN2
PVIN1

NC
NC1
NC2
NC3
NC4
NC5
NC6

SW2

AGND2
EP_AGND

SW3
SW4

PGND1
PGND2

BIAS

PGOOD

SYNC/MODE

470nFC405
10V

GNDGNDGND GND GND

nm

R394
51,1K

GNDGND GND GND GND

47uF
10V

C400
47uF
10V

C401

10V

C406
470nF

GND GND

100pF

nm

C410

50V

GND

R396 2

VCC5V_IN

R397
2

50V
10nF
C397

100K
R393

24,9K
R395

5

U52

16

25
26

17

LM76005RNPR

9

4

31
15

3

12

21

24

1

19

11

30

20

14

18

28

10

2

8

1327

22

29

23

7

6

L35 5,6uH

10uF
C413

50V
100nF
50V

C396

50V

C414
10uF

GND

C402
47uF
10V

GND

10V

C403
47uF

GND

C404

10V
47uF

GND

VCC_IN

R398
270K

R399
41,2K

GND

VIN

EN

GND FB

SW

1

VCC

GND

OUT
RS-
RS+

3.3V / 1.5A Gain: 50V/V

X_ADC_IN1 = Vout x (R2/(R1+R2))  = Vout x (0.5)

6,3V

C398
22uF

C408
100uF
10V

C394

16V
100nF

22uF
10V

C399

10V
10uF
C407

10V

C409
100uF

L34 3,3uH

4

3

LMR10515

2

U53
15

1%
53,6K
R400

11,8K
1%

R388

GNDGND

red
D301

2
MBRS140T3
D29

10KR383

GND

240
R384

C395
100nF
16V

VCC5V_IN

GND

VCC3V3

70mR401

70mR402

1

U54

4

MAX4372

23
5

GND

VCC3V3_MAIN

VCC3V3_IN

X_ADC_IN1 TP21

VCC5V_IN to VCC3V3_IN

C431
2,2uF
10V

C432
2,2uF
10V

5V_GOOD

5V_GOOD
nm

R420
10K

VCC_IN
VCC5V_IN

VCC3V3_IN / VCC3V3_MAIN
X_nPWR_READY

X_nRESET_OUT
VCC5V / VCC3V3 / VCC1V8

X_nRESET_DELAYED

Power sequencing diagram

470K
R391

R392
470K

0R426

2-A2

5-B4

5-D2
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tRPU = 350ms typ. 

tr = 4.4ms

Vtr = 4.625V typ. 

Voltage Supervisor

CPU ON/OFF Button

System Reset Button

Note 11: 
If R49 is not mounted: Switching frequency = 1.25 MHz
If R49 is mounted: Switching frequency = 2.5 MHz

Vout = (R1/R2+1) x 0.8V

1.8V Power Supply

tr = 4.4ms

61616.0 002

PBA-CD-33 (KPB-04729-xxx) H.Atifi, B.Feldmann
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R7
1,6K

6,3V
10uF
C16

GND

TPS22975

U25
7
8

5
9

3

1

4

6

2

VCC3V3

GND

1nF
50V

C212

5

12

4
3

SKRTLAE010

S1

C213
1nF
50V

GND

VCC5V_IN

GND GND

1

3

DMN1260UFA
2 Q24

GND

R238
10K

GND

S2

SKRTLAE010

4
5

3
12

TPS22975

U29

8
7

5
94

63

2
1

VCC5V_IN

GND GND

VCC5V

GND

50V

C215
1nF

C214
1nF
50V

GND

6,3V

C140
1uF

VCC5V_IN

nm

R45
10K

10uF
16V

C105

VCC5V_IN

100nF
16V

C45

600R/100MHz

L2

U12

3

2

MCP120T-475I/TT

1100nF
16V

C46

GND

R95
100K

GND GND

GND

VCC1V8

L6 10uH

R49
016

5

15

13

11

12

14

TPS62150

U13

17

6

3

2

4

1

7

8

10

9

4,7nF
50V
nm

C166

C25

16V
100nF

50V

C174
3,3nF

D

C

B

A
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D

C

B

A
VIN_1
VIN_2

ON

VBIAS PWR_PAD
GND

CT

VOUT_2
VOUT_1

VIN_1
VIN_2

ON

VBIAS PWR_PAD
GND

CT

VOUT_2
VOUT_1

nRST
VDD

VSS

PVIN1

PVIN2

AVIN

EN

SS/TR

DEF

FSW

SW1

SW2

SW3

VOS

PG

FB

AGND

PGND1

PGND2

EP

X_nRESET_IN

X_nPWR_READY
PWR_READY

PWR_READY

4,7uF
C107

10V

GND

16V

C106
10uF

C173

10V
2,2uF

VCC1V8

R8
2K

VCC3V3_IN

Power Switch

R412 100

GND GND

D321
2

ESD9R3.3ST5G
C419

50V
100nF

X_nRESET_IN

R413 100

GND GND

D331
2

ESD9R3.3ST5G
C420

50V
100nF

X_ONOFF

VCC5V_IN

R427
16K

R428
9,09K

GND

17-B3,2-C5,6-D3,7-C3

17-B3,2-C5,6-C5,7-C3

17-B4,2-C5

15-B1,17-B3,2-C5
6-B4

6-A1

Confidential information and property of PHYTEC Messtechnik GmbH. 
No part of these materials may be copied, used or disclosed except 
with written permission of PHYTEC Messtechnik GmbH.
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Boot Mode i.MX 91/93

Supported Boot Modes of SOM phyCORE-i.MX 93:

BOOT_MODE[3:0] Description

0000
0001
0010
0011

1001
1010
1011

Boot from internal fuses
Serial Download (USB1)
uSDHC1 8-bit eMMC 5.1 (default from Modul)
uSDHC2 4-bit SD 3.0

1000 LPB: Boot from internal fuses
LPB: Serial Download (USB1)
LPB: uSDHC1 8-bit eMMC 5.1
LPB: uSDHC2 4-bit SD 3.0

A2
A3

A6

A4

A7
A8

A1

DIR
B1
B2
B3
B4
B5
B6
B7
B8

GND

A5

OE VDD

VCC#OE
A
GND Y

VCC1V8

1K
R234

1K
R235

GND

GND
SN74LVC245APW

U28

11

15

12
13

18

9

4
3

1

7
6

2

10

5

16

19

8

20

14

17

R244
1K1K

R245

43
56

21
78

TDA04H0SB1
S3

U26

74LVC1G125

43
2
1 5

X_UART2_TXD/BOOT_MODE_1
X_UART1_TXD/BOOT_MODE_0

X_SAI1_TXFS/SPI1_CS0/BOOT_MODE_2
X_SAI1_TXD0/SPI1_CLK/BOOT_MODE_3

RN5

4321

5678

10K

X_nRESET_IN

FTDI Boot level Shifter

10

4

X42

X2X5

6
8

21

7

3
5

9

nRESET_DELAYED

R379
10K

VCC1V8

JP12

2
1

0

GND

10K
R380

VCC1V8

X1X2-2mm

DIR1
DIR2
DIR3
DIR4

A1

A4
A3
A2

VCCA
nOE

GND

VCCB

B1
B2
B3
B4

GND
SN74AVC4T774PWR

14

10

11

13
3

7

U49

12

15
9

16

4
5
6

8

2
1

16V

C389
100nF

16V

C390
100nF

GND GND

FTDI_BOOT_MODE_0
FTDI_BOOT_MODE_1
FTDI_BOOT_MODE_2
FTDI_BOOT_MODE_3

VCC1V8 VCC3V3

GND

X_SAI1_TXD0/SPI1_CLK/BOOT_MODE_3
X_SAI1_TXFS/SPI1_CS0/BOOT_MODE_2
X_UART2_TXD/BOOT_MODE_1
X_UART1_TXD/BOOT_MODE_0

1

3

2

DMN1260UFA
Q37

10K
R416

VCC1V8

GND

R414
0

1

3

2
DMN1260UFA
Q38

RESET_DELAYED

The boot mode will be selected from the following options

Configuration DescriptionJ12 X42
0
0

0
1

Boot from pull-up/down on the module (eMMC)
Boot from FTDI or extern

1 X Boot from Dip Switches (S3)

NC
A

VCC
Y

GND

U58

3
4
5

2
1

74LVC1G07

FTDI_nRESET_IN

VCC1V8

GND

17-B3,2-C5,6-C5,6-D3

12-B6,2-C5,7-B1

12-B6,2-C5,7-C1

18-C1,2-C5,7-B1

18-C1,2-C5,7-C1

12-B6,2-C5,7-C1

12-B6,2-C5,7-B1

18-C1,2-C5,7-C1

18-C1,2-C5,7-B1

12-C6,18-D1,19-B6

12-C5

12-C5
12-C5
12-C5
12-C5

19-A6

*The first option doesn't work in this PCB rev.

Confidential information and property of PHYTEC Messtechnik GmbH. 
No part of these materials may be copied, used or disclosed except 
with written permission of PHYTEC Messtechnik GmbH.

Int
ell

ec
tua

l P
rop

ert
y 

PHYTEC G
mbH

 M
es

ste
ch

nik



Fan Connector EEPROM

Heatsink nut

0x54
EEPROM I2C Addr.: 
Address Memory Area:   
Address ID Page:

Note 5: 
Internal RTC:
Current consumption time keeping mode at 3V: 500uA
Timekeeping down to 2.4V

External RTC:
Current consumption during access: 5uA
Current consumption time keeping mode at 3V: 40nA
Timekeeping down to 1.1V

RTC

Goldcap C1 option: 
- CG011: -25 to 85 C 
- CG014: -45 to 85 C

BAT42: Forward current 2mA,
Forward Voltage 0.33V @ 25degree 

0x5C

100nF
C418

16V

1616.0

H.Atifi, B.Feldmann
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PBA-CD-33 (KPB-04729-xxx)
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VCC1V8 VCC1V8

0

JP8 X1X2-2mm
1 2

GNDGND

10K
R243

GND

220mF
C1

3,6V

9

U27

M24C32

3
2

7

4
5
6

8
1

2
D31

1

BAT42

1uF
10V

C430

GND

1

Pin Header 1x2 RM2.54mm
X3

2

330
R3

GNDGND

GND

X45

9774015243R

9774015243R

X46

X47

9774015243R

GND

X48

DF13-4P-1.25V(75)

5

1

6

3
2

4

C283
100nF
16V

3DMN1260UFA
Q27

1
2

4,7K
R321

4,7K
R322

4,7K
R323

VCC5V

GNDGNDGND

VCC3V3

GND

VCC3V3

VCC1V8
50V

C421
100nF

GND

GND

50V

C422
100nF

10K
R407

10K
nm

R408

U56

RV-3028-C7

1

7

6

8

5

3

2

4

R406
10K

GND

VCC3V3

R409 1K

D

C

B

A
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D

C

B

A

E0
VCC

SCL
SDA
GND
PAD

WC

E1
E2

PAD1/2

PAD2/2

SDA

SCL VDD

VSS

CLKOUT

INTEVI

VBACKUP

X_I2C2_SCL
X_I2C2_SDA

X_GPIO4_26/RTC_nINT

X_I2C2_SCL_3V3

X_I2C2_SDA_3V3

X_UART3_RX/GPIO2_15

X_PWM6_1/FAN_CON

I2C Addr. = 0x52

BOM Macro: M-PBA-33-BAT
Default: Mounted

BOM Macro: M-PBA-CD-33-GCAP
Default: Mounted

BOM Macro: M-PBA-33-RTC
Default: Mounted

16-C5,17-A3,19-B1,2-C5,4-D4
16-C5,17-A3,19-B1,2-C5,4-D4

17-B4,2-C2

15-B4,18-B4,19-B3

15-B4,18-B4,19-B3

17-A4,2-A5

17-A4,2-B5

Confidential information and property of PHYTEC Messtechnik GmbH. 
No part of these materials may be copied, used or disclosed except 
with written permission of PHYTEC Messtechnik GmbH.
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CAN-FD

RS-232 / RS-485

VCC

VIO

STB

TXD
RXD CANL

CANH

GND

For standard use For development purposes

Pin Header 2x5

6
7

2
X39

1

10

4

9

5
8

3

1 D26

PE
SD

1C
AN

3
2

GND

0
1+2

1 JP9

2nm

R362
61,9

R363

nm
61,9

7

U42

1

3

8

5

64

TCAN1044VDDF

2

GND

C288
10uF
16V 16V

100nF
C246 C247

100nF
16V

GND GND

VCC5V

GND

GND

GND GND GND

1nF
50V

C285

GND

L20

220R/100MHz

GND

16V

C289
10uF

VCC5VVCC5V_CAN

D27

ES
D

9L
5.

0S
T5

G2
1

R307 0

C315
1uF
10V

GND

4,7K
R318

GND

VCC1V8

4,7nFC367
100V

C368

nm

330pF
100V 100V

nm

C369
330pF

X_CANL

X_CANH

X_CAN1_TX
X_CAN1_RX

X_GPIO4_16/nCAN_EN

VCC
VL

C1+
C1-
C2+
C2-

V+

V-

GND1
GND2

T1OUT/B_Z
T2OUT/A_YT2IN/DE

T1IN/DI

R1OUT
R2OUT/RO R2IN/A

R1IN/B

NC

nSHDN
nSLEW

RS-485/nRS-232
HALF/nFULL

nRE

VCC

GND

B0

B1

S

A

JP11
1+2
2+3

nRE

GND
DE

SP330EEY

U40

14
13

11

10

17

18

12

9 16

6

8

3

22

7

24

20
19

1
4

21

15

2

5

23
16V
100nFC248

C249 100nF
16V

C250
16V
100nF

16V
C251 100nF

GND

GND

VCC1V8

VCC5V

C252
100nF
16V

C316
1uF
10V 16V

C253
100nF

GNDGNDGNDGND

GND

2250R/100MHz

L25

X40

3 4
2

10

5 6

9

Pin Header 2x5

87

1

GND
GND

390pF
50V

C349 14
R348

VC
08

05
14

A3
00

R
P

2

1

GND

50V
390pF
C350

2250R/100MHz

L26

2250R/100MHz

L27

R3492

VC
08

05
14

A3
00

R
P

1

14

14
2

1

R350

VC
08

05
14

A3
00

R
P

GND

GND

GND

GND

GND

L28

2250R/100MHz

GND

C317
1uF
10V

R319
4,7K

390pF
50V

C351

VCC1V8

GND

VCC1V8

GND

390pF
50V

C352
2

VC
08

05
14

A3
00

R
P

R351

1

14

GND

JP10

2
3 2+3

1

1+23

1
JP11

2

R320 4,7KVCC1V8

U43

74LVC1G3157

2 4

6

3

1

5

VCC1V8

GND

RS485_TX-/RS232_TXD
RS485_TX+/RS232_RTS

RS485_RX-/RS232_CTS

X_RS485_TX-/RS232_TXD

X_RS485_RX+/RS232_RXDRS485_RX+/RS232_RXD

X_RS485_TX+/RS232_RTS

X_RS485_RX-/RS232_CTS

9 / 5

RS-232 / RS-485 Pinout
JP10 JP11
Configuration

2+3 X
1+2 2+3
1+2 1+2

Ribbon cable / 9-pin D-sub
3 / 2 5 / 3 4 / 7 6 / 8
RXD TXD RTS CTS RS-232 (DTE)
RX+ TX- TX+ RX- RS-485 Full Duplex
DNC D- D+ DNC RS-485 Half Duplex

Mode

GND
GND
GND

X_nRESET_OUT
X_UART7_TX
X_UART7_CTS

X_UART7_RTS
X_UART7_RX

Ribbon Cable / 9-pin D-sub
CAN FD Pinout

3 / 2 4 / 7 5 / 3
CAN_L CAN_H GND

8 / 9
VCC_5V

CAN_Shield

R364
120

L36

3
4

2
1

51uH
IND1223

The SP330 has internal fail-safe circuitry and 
therefore does not require bias resistors.

nm

BOM Macro: M-PBA-33-CANDEVT
Default: Mounted

BOM Macro: M-PBA-33-CANSERT
Default: NOT Mounted

BOM Macro: M-PBA-33-CAN
Default: Mounted

BOM Macro: M-PBA-33-CANPWR
Default: Mounted

10-C5,12-C6,16-B4,17-A3,17-D4,18-C1,19-B1,19-B4
2-C5,3-A6

2-C2

2-B2

2-B2
2-A5

2-C5
2-C5

2-B2

*RS-232 work only
without hardware control flow
*RS-485 doesn't work

Confidential information and property of PHYTEC Messtechnik GmbH. 
No part of these materials may be copied, used or disclosed except 
with written permission of PHYTEC Messtechnik GmbH.
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D

C

B
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D

C

B

A

SHIELD_1
SHIELD_2

MD1-

MDCT2
MD2-

MD2+

MD1+

MDCT3
MD3+

MD3-

MD0-

MDCT1

LED_YE_C

LED_GR_YE_A
LED_GR_C

LED_GR2_C
LED_DR2_A

MD0+
MDCT0

NC

TD_P_A
TD_M_A

VDDA2P5_1

TD_P_B
TD_M_B

VDDA1P0

TD_P_C
TD_M_C

VDDA2P5_0

TD_P_D
TD_M_D

RBIAS

VDDA1P8_0

X_O

X_I

MDC
MDIO

CLK_OUT

VDDIO_0

JTAG_CLK
JTAG_TDO
JTAG_TMS
JTAG_TDI

VDD1P0_0

TX_D3
TX_D2
TX_D1
TX_D0

GTX_CLK

VDDIO_1

VDD1P0_1

RX_CLK

RX_D0
RX_D1
RX_D2
RX_D3

TX_CTRL

RX_CTRL

GPIO_0
GPIO_1

VDDIO_2

VDD1P0_2

RESET_N

LED_2
LED_1
LED_0

VDDA1P8_1

GND

nINT/nPWDN

VIN

EN FB

GND

VOUT

PAD
NC

VIN

EN FB

GND

VOUT

PAD
NC

Place close to PHY voltage pins

Mirror disable / SGMII disabled
Autonegotiation enabled

Mode

1 Clock Skew Rate TX -> 2 ns

PHY_ADD3 = 0 / PHY_ADD2 = 01
3 PHY_ADD1 = 1 / PHY_ADD0 = 0
1
3

}PHY address = 2
Place close to PHY voltage pins

Place close to PHY voltage pins

typ. 86 mA

typ. 108 mA

typ. 74 mA

0.981 V to 1.019 V

2.437 V to 2.565 V

LED_2

RX_D2
RX_D0
LED_0
RX_CTRL

LED_1

max. 330 mA
1.757 V to 1.844 V

2,2K
R62

C128 12pF
50V

GND

GND

GND

GND

10V

C138
1uF

10KR18

R23 10K
10KR16

10KR17

GND

Shield

1

XMH-9771-8812-S0LHTL-P-LFG

13

D1

3

12

D2

8
7

4

D5
D4

X10

D6

11

6

9

D3

10

2

5

14

C208
50V
100nF

100nFC209
50V

C216 100nF
50V

50V
100nFC217

240R55

R56 240

GND

GND

100nF
C26

16V

C139
1uF
10V

10V
1uF
C5

GND

GND

1uF
C23

10V

1uF
C147

10V
1uF
C148

10V 10V
1uF
C149 C150

10V
1uF

1uF
10V

C159

1 Q7

3

2 DMN1260UFA

40

36
47

33

31

29

27

44

DP83867IRRGZ

U20

49

48

46
45

43

42

41

39

38

37

35
34

32

30

28

25

24

26

23
22
21
20

19

17

18

10

6

8

1

12

162

11

7

5

3

14

4

15

13

9

10V

C160
1uF

C161
1uF
10V

10V

C162
1uF

C163
1uF
10V

16V

C27
100nF

16V

C28
100nF

VCC_2V5_ETH1

VCC_1V0_ETH1

C29
100nF
16V

GND

VCC_1V8_ETH1_IO

16V
100nF
C30

220R/100MHz

L3

50V
C129 12pF

U10

TLV758P

3
7

6

5

1

4 2

D7

1PS79SB30

2 1

nm
1MEG
R100

R51 0

0R52
R53 0

C31

16V
100nF

16V
100nF
C32

50V

C122
10nF

GND

2,2K
R64

nm

C33
100nF
16V50V

10nF
C124

VCC3V3

VCC3V3

GND

GND

4,7K
R83

nm

R91
8,2K

nm
4,7K
R84 R85

nm
4,7K

nm

R86
4,7K

50V

C127
10nF

16V
100nF
C34

GND

GND

GND

GND

L4

220R/100MHz

GNDGND

VCC_2V5

GND

VCC3V3

GNDGNDGND

220R/100MHz

L5

GNDGND

U11
6 1

4

3

TLV758P

7

2

5

GND

VCC_1V0VCC3V3

GNDGNDGND

1PS79SB30

D10
2 1

VCC_1V8_ETH1_IO

GND

1

3

DMN1260UFA
Q8

2

nm

R66
2,2K

R67
2,2K

nm
2,2K
R68

nm
2,2K
R78

XT1

Q25.0-JXS32-8-10/15-T1-FU-WA

2

3

1

4

R29
10K 18K

R88

1%

1%

R89
22K

R30
10K

1%

R92
39K

R93
11K
1%

VCC1V8

TP2

TP5

TP6

1uF
C164

10V 10V

C165
1uF

16V

C47
100nF

16V
100nF
C48

VCC_1V8_ETH1_IO

VCC_1V8_ETH1_IO

1%
11K
R94

ETH1_A_P
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ETH1_C_P

ETH1_D_N

ETH1_C_N

ETH1_D_P

ETH1_LED_0_LINK

ETH1_LED_2_ACT

X_ENET1_RX_D0

X_ENET1_RX_D0

X_ENET1_RX_D2

X_ENET1_RX_D2

X_ENET1_RX_CTL

X_ENET1_RX_CTL
X_ETH1_LED_1

X_nRESET_OUT

X_ETH1_LED_1

ETH1_GPIO_0

X_nENET1_INT/CCM_CLK1

X_ENET1_RX_D3

X_ENET1_RX_D1

X_ENET1_TX_D3
X_ENET1_TX_D2
X_ENET1_TX_D1

X_ENET1_RXC

X_ENET1_TXC
X_ENET1_TX_CTL

X_ENET1_MDC
X_ENET1_MDIO

X_ENET1_TX_D0

ETH1_LED_0_LINK

ETH1_LED_2_ACT

ETH1_GPIO_1

6,3V
10uF
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10uF
C110

6,3V
10uF
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10uF
C112
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10uF
C113
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C114
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1
2
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1

5
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R387
4,7K
nm
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1 Clock Skew Rate RX -> 2 ns

GPIO_0
GPIO_1ETH1_GPIO_1

ETH1_GPIO_0

17-B4,2-C2

2-B2

12-C6,16-B4,17-A3,17-D4,18-C1,19-B1,19-B4,2-C5
3-A6,9-D1

2-B2

10-C4,2-B5

10-B6,2-B5

10-C4,2-B5

10-B6,2-B5

10-B6,2-B5

10-C4,2-B5

10-B4,17-B4

10-C4,17-B4

10-C4

10-B4

2-B5

2-B5

10-C4

10-B4

10-D4

10-B4
10-B4

10-C4

2-B5

2-B5

2-B5
2-B5

2-B5

2-B5

2-B5
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microSD

greenyellow
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0/
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0 
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-T

TD+
TD-
RD+
TDCT
RDCT
RD-
NC
CHS_GND

SHIELD1
SHIELD2

VOUT

GND

VIN
ON

Micro SD Card

Vih = 0.65V @ 3.3V VIN

phyCORE-i.MX 93: Pull-Up on SOM to enable per default

phyCORE-i.MX 93: Pull-Up on SOM to disable per default

Ethernet 2 10/100Mbit RJ45

ENET from SOM

Note 9: 
RJ45 Connector:
Industrial (-40 to +85 C): VE309
Commercial (0 to 70 C):  VE139 

GNDGND

10uF
C14

6,3V
100nF
C42

16V

2

8

1

9
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4
3

11

5

7
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13 14

6

X4

PJS008-2130

GND

GND

GND

R198 0
R199 0

0R200

R201 0

R202 0
R203 0

0R204

GND

VCC3V3

GNDGND

GND

1

2

3

4
D6

6

SRV05-4

5

GND

VCC1V8

1

5

13

11

14

12 9RJ45-JACK 10

4

X11

8
7

2

6

3

Shield

Shield

C145
100nF

nm
50V50V

C146
100nF

nm

2,2nF
C290

50V

C291

50V
2,2nF

GND GND

A1

B1

A2
B2

U34

AP22913CN4-7

R382 0

X_SD2_D2
X_SD2_D3
X_SD2_CMD

X_SD2_CLK

X_SD2_D0
X_SD2_D1

X_SD2_nRESET

VCC_SD

X_SD2_nCD

X_ENET2_TX+
X_ENET2_TX-
X_ENET2_RX+

X_ENET2_RX-

X_ENET2_LED1/SPEED

X_ENET2_LED0/NWAYEN

ETH2_TCDT
ETH2_RCDT

nm

R5 120

R6 120

2-A2

2-A2

2-C5

2-A2

2-A2
2-B2

2-A2
2-A2

2-B2

2-B2

2-B2

2-B2

2-B2

2-B2
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USB Debug
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OUT
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A55 Debug

M33 Debug
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Q25
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10K
R258

GND

VCC3V3

Q26
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2

3

DMN1260UFA

VCC1V8

C254

16V
100nF

GND

X_UART1_TXD/BOOT_MODE_0

X_UART2_TXD/BOOT_MODE_1

VCORE3
VCORE2
VCORE1

BCBUS6
BCBUS5
BCBUS4
BCBUS3
BCBUS2
BCBUS1
BCBUS0

BDBUS7
BDBUS6
BDBUS5
BDBUS4
BDBUS3
BDBUS2
BDBUS1
BDBUS0

ACBUS7

ADBUS7
ADBUS6
ADBUS5
ADBUS4
ADBUS3
ADBUS2
ADBUS1

GND7
GND6
GND5
GND4
GND3
GND2
GND1

OSCO

OSCI

DM

VCCIO1
VCCIO2
VCCIO3

BCBUS7

VCCIO4

VPLL

AGND
TEST

EEDATA
EECLK
EECS

REF

VPHY

ADBUS0

PWREN
SUSPEND

RESET

GND8

VREGOUT
VREGIN

ACBUS0
ACBUS1
ACBUS2
ACBUS3
ACBUS4

ACBUS6
ACBUS5

DP

BCBUS7: PWRSAV Input activ low

VCC_FTDI_3V3

Label: Debug-USB

FT2232H
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2

35

60

6
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1

33

3
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9
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29

32
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42 26
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17
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45
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R360

GNDGND GND

D18

34

6

2

SRV05-4

1

5

G
N

D

GND

22R356
22R357

R358 22
22R359

GND GND GNDGND

GNDGND

GND GND GNDGND

GNDGND

GND GND

50V
12pFC292

GND

TP11

VBUS_DEBUG_USB

GNDGND GND GND GNDGND

1KR328

1KR329VCC_FTDI_3V3

VCC_FTDI_3V3

R344
100

GND

4,7uF
6,3V

C322 C256
100nF
16V

16V

C257
100nF

C258
100nF
16V

100nF
C259

16V
4,7uF
6,3V

C323

C260

16V
100nF100nF

16V

C261

16V

C262
100nF100nF

C263

16V

100nF
C264

16V

100nF
16V

C265

4,7uF
6,3V

C324

4,7uF
6,3V

C325

C293 12pF
50V

10KR259

R260
10K

10KR261
10KR262

R263 10K
10KR264

R265 10K

10KR266
R267 10K

10KR268
R269 10K

10KR270
10KR271
10KR272
10KR273

R274 10K
R275 10K

10KR276
10KR277
10KR278

10KR279
R280 nm10K
R281 10K

16V

C266
100nF100nF

C267

16V

C326

6,3V
4,7uF 4,7uF

6,3V

C327

D251

LED 0805 blue

2

1

12MEGHz

2

4

XT3

3

R324 2,2KL29

2250R/100MHz

L30

2250R/100MHz

VCC_FTDI_1V8

FTDI_OSCO

FTDI_OSCI

DEBUG_USB_DM
DEBUG_USB_DP

X_UART1_RXD

X_UART2_RXD/SAI1_MCLK

EN

GND

IN

NC

OUT

PGTP

U35

7 3

1

2

6

5

4

TPS7A2533DRVR
R355
432K
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R354 715K

GND

VCC_FTDI_3V3

D222

1
BAS40LP-7BAS40LP-7

1

2 D23

VCC_FTDI_3V3

GND

100nF
C269

16V

VCC_FTDI_3V3

GND

GND

3
J9

2

default 2+3

1
0

X_nRESET_OUT

nRESET_DELAYED
nm
10K
R283

FTDI_nRESET_IN
FTDI_BOOT_MODE_0
FTDI_BOOT_MODE_1
FTDI_BOOT_MODE_2
FTDI_BOOT_MODE_3

10KR284
R285 10K

G
N

D
G

N
D

G
N

D
G

N
D

R286
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R287
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R288
10K
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R289
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GND_B1

TX2+
TX2-

VBUS_B4

CC2

D+_B
D-_B

SBU2

VBUS_B9

RX1-
RX1+

GND_B12

GND_A1

TX1+
TX1-

VBUS_A4

CC1

D+_A
D-_A

SBU1

VBUS_A9

RX2-_
RX2+_

GND_A12

Shield_1
Shield_2
Shield_3
Shield_4
Shield_5
Shield_6

X37

30
29
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27
26
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A12

A11
A10

A9

A8

A7
A6

A5

A4

A3
A2

A1

B12

B11
B10

B9

B8

B7
B6

B5

B4

B3
B2

B1

DX07S024JJ2

USB_Shield

R352
5,1K 5,1K

R353

GND GND

DIR1
DIR2
DIR3
DIR4

A1

A4
A3
A2

VCCA
nOE

GND

VCCB

B1
B2
B3
B4

GNDGND

SN74AVC4T774PWR

1516

12

14

U50

11

13

10

9

5
4
3

6

8
7
2
1

10KR381

R411
1MEG
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10K
R419

4,7K
R422

2-C5
2-C5,7-B1,7-C1

2-C5,7-B1,7-C1

10-C5,16-B4,17-A3,17-D4,18-C1,19-B1,19-B4,2-C5
3-A6,9-D1

18-D1,19-B6,7-A1

7-C4
7-C4
7-C4
7-C4
7-C4

18-C5,2-C5
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USBDM_DN1
USBDP_DN1

USBDM_DN2
USBDP_DN2

VDD33_1

USBDM_DN3
USBDP_DN3

USBDM_DN4
USBDP_DN4

VDD33_2
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PRTPWR1

CRFILT
VDD33_3

PRTPWR2

PRTPWR3

PRTPWR4

SDA

VDD33_4

SCL
HS_IND

VBUS_DET

SUSP_IND

VDD33_5

USBDM_UP
USBDP_UP

XTALOUT

XTALIN

PLLFILT

RBIAS

VDD33_6

GND_EXPOSED_PAD

RESET_N

OSC_N1

OSC_N2
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OSC_N4
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USB-HUB
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C272
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C375
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VCC3V3
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X_USB2_VBUS

VCC3V3

C371
22pF
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C372
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3
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4

2
1

4

24
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H
z

VCC5V

R330 1K

0R309

50V

C355
1uF

X_USB2_D_N
X_USB2_D_P

X_nRESET_USB_HUB

X_USB2_HUB_D_P
X_USB2_HUB_D_N

X_USB1_HUB_D_P

X_USB3_HUB_D_P
X_USB3_HUB_D_N

X_USB4_HUB_D_P
X_USB4_HUB_D_N

X_USB1_HUB_D_N

USB2_HUB_nOSC

X_USB3_HUB_nOSC

X_USB4_HUB_nOSC

USB2_HUB_PRTPWR

X_USB3_HUB_PRTPWR

X_USB4_HUB_PRTPWR

USB1_HUB_PRTPWR
USB1_HUB_nOSC

X_USB2_ID

X_nRESET_OUT_3V3
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R291

R292 10K
10KR293

G
N

D

VCC3V310KR294
R295 10K

G
N

D

USB1 2.0 Type-A

USB2 2.0 Type-A

USB3 A/V-Con. LVDS

USB4 Exp. Con.

2-C2

2-C2

17-A4
17-A3

2-C2

14-A1
14-A1

14-A1
14-A1

14-A5

17-B3

18-B4

18-B4

14-A5

18-B2

14-A5

14-A5

17-B3

18-B2

15-B4,18-B2,18-B6,19-B3
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EN1
OC1

EN2
OC2

OUT1

OUT2

GND

VBUS
DM
DP
ID
GND

SHIELD1
SHIELD2
SHIELD3
SHIELD4
SHIELD5
SHIELD6

USB1 & 2 (via Hub) 

USB micro-AB

Note 7:
If OTG1 is connected with Host, ID=1(default), USB_OTG1_VBUS=0V,  5V from Outside.
If OTG1 is connected with Device, ID=0, USB_OTG1_VBUS=5V,   to Outside

USB OTG1
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4
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2 7
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3
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3
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16V
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10K
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2
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USB_GND1

USB_GND2
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8

4
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7
6
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3
2
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X_USB1_HUB_D_N
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GND
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10V
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13-B5
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13-B5
13-B5

13-B5

13-B5
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VCC_SELECT VCC_CSI
0
1

5 V
3.3 V
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X2

G2

G4

G5

G6

FH41-30S-0.5SH(05)

X5

29
28

25

X1

G1

23

21

0

RN13

2
4
1

3

100nF
C6

16V

VCC_CSI_OUT

16V

C7
100nF100pF

50V

C182

GND

GND

GND

GND

GND

GND

GND

GND

GND

L7

600R/100MHz

C2

A1
B1

A2

C1

B2

TPS22963C

U14

TPS22963C

B2

U18
A1
B1

A2

C2 C1

GND

GND

16V

C8
100nF

GND

100nF
16V

C9

GND

VCC5V

16V
10uF
C101

10uF
C102

16V

GND

Q52
DMN1260UFA

3

1
GND

VCC3V3

R9
10K
nm

R10
10K

10K
R11

nm

VCC_CSI

GND

VCC3V3

GND

R96
56

R12
10K

VCC3V3 VCC3V3

0R36

X_DAP_TMS_SWDIO/CSI_CTRL4_3V3
X_DAP_TDI/CSI_CTRL3_3V3
X_DAP_TCK_SWDCLK/CSI_CTRL2_3V3
X_DAP_TDO_SWO/CSI_CTRL1_3V3

CSI_ADDR
CSI_nRESET
CSI_VCC_SELECT

CSI_VCC_SELECT

X_I2C2_SCL_3V3
X_I2C2_SDA_3V3

X_MIPI_CSI_D3_N
X_MIPI_CSI_D3_P

X_MIPI_CSI_D2_N
X_MIPI_CSI_D2_P

X_MIPI_CSI_CLK_N
X_MIPI_CSI_CLK_P

X_MIPI_CSI_D1_N
X_MIPI_CSI_D1_P

X_MIPI_CSI_D0_N
X_MIPI_CSI_D0_P

X_nRESET_OUT_3V3

X_nPWR_READY

4,7uF
10V

C175
4,7uF
10V

C176
4,7uF
10V

C180
4,7uF
10V

C181

RN14

1234

8765 4,7K

TP7
TP8

TP9
TP10

A4
A5
A6
A7
A8

A3
A2
A1
VCCA

B1
VCCB

B2
B3
B4
B5
B6
B7
B8

GNDOE

JP15 is must be set if you want to use JTAG 

16V
100nF
C11

2
1 JP15

0

X1X2-2mm

R405
10K

VCC3V3

GND

GND

4

14

12

18

16

20

9

17

15

19

8

11

2

3

6
7

5

1

13

10

U3

TXS0108E

GND

VCC1V8

100nF
C10

16V

VCC1V8

GND

X_DAP_TDO_SWO/CSI_CTRL1
X_DAP_TCK_SWDCLK/CSI_CTRL2
X_DAP_TDI/CSI_CTRL3

X_DAP_TCK_SWDCLK/CSI_CTRL2_3V3
X_DAP_TDI/CSI_CTRL3_3V3
X_DAP_TMS_SWDIO/CSI_CTRL4_3V3

X_DAP_TDO_SWO/CSI_CTRL1_3V3

X_DAP_TMS_SWDIO/CSI_CTRL4

2-C5

17-B3,2-C5,6-A4

2-D5

18-B4,19-B3,8-A3
18-B4,19-B3,8-A3

15-D4

15-B4

15-D4

15-B4

15-D4

15-B4

15-D4

15-B4

2-D5
2-D5

2-D5
2-D5

17-D4,2-B5
17-D4,2-B5
17-D4,2-B5
17-D4,2-B5

13-B2,18-B2,18-B6,19-B3
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GND1
GND2
GND3
GND4
GND5

VDD1
VDD2
VDD3

NC1
NC2
NC3
NC4
NC5
NC6
NC7

NC8
NC9

NC10
NC11
NC12
NC13
NC14
NC15

VDD/VSB

SPI_SCLK
SPI_MOSI
SPI_MISO

nSPI_CS

GPIO2/PP
GPIO1

nRST
nPIRQ

GND6

4,7K
R316

nmnm

R317
4,7K

VCC1V8

VCC1V8

0R300 nm
R301 0nm

0R302

GND

GND

C234

16V
100nF

C235
100nF
16V 16V

C236
100nF

16V

C237
100nF

GND GND GNDGND

10K
R250

VCC1V8

23

25

30

24
20

7

33

TPM SLB 9670

4
5

15

27

9

8
14

3

29

26

11

192

16

28

12

17

13 31

6

22

10

1

32

18

21

U45

nmR303 0
0 nmR304

VCC1V8

10V

C370
2,2uF

0R305

X_I2C2_SCL
X_I2C2_SDA

X_SPI6_MISO
X_SPI6_CS0

X_SPI6_MOSI
X_SPI6_CLK

X_nRESET_OUT
X_GPIO2_17/TPM_nIRQTPM_nIRQ

Trusted Platform Module

17-A3,19-B1,2-C5,4-D4,8-C4
17-A3,19-B1,2-C5,4-D4,8-C4

10-C5,12-C6,17-A3,17-D4,18-C1,19-B1,19-B4,2-C5
3-A6,9-D1

2-B2

2-B2
2-B2

2-B2

2-A5
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JTAG Connector

CCM Clock

Watchdog

Tamper

ADC Input

CPU ON/OFF

Expansion Connector

JTAG are also used to control the camera.  

VCC3V3

G
N

D
G

N
D

GND

X34

Drill Hole  2.2mm/4.5mm

GND

PBA-CD-33 (KPB-04729-xxx) H.Atifi, B.Feldmann
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VCC1V8

G
N

D

G
N

D VCC5V
VCC_IN

G
N

D

5857

5251

4847

55

X16

x2x30 2mm socket
6059

56
53 54

5049

46

23

7

1

20

8

13

28
29

38

45
44

40

16

9

6

42

2

36

27

14

4

18

32
33

10

5

37

24

30

17

35

41

34

22

15

21

43

25

39

1211

31

26

19

3

G
N

D
G

N
D

G
N

D
G

N
D

G
N

D

G
N

D

VCC5V

G
N

D

VCC1V8

Drill Hole  2.2mm/4.5mm

X35

X2X5-1.27-M

3

109

21

6
8

4

7
5

X41

GND

J18
0 1+2

0 1+2
J19

J20
1+20

1+2
J21

0
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X_nRESET_IN

X_ONOFF

X_nENET1_INT/CCM_CLK1

X_SD3_D0

X_I2C2_SCL
X_I3C1_SDA/GPIO1_1

X_I3C1_SDA/GPIO1_1

X_ADC_IN0

X_SD3_D1

X_I2C2_SDA

X_GPIO3_27/CCM_CLK2

X_nRESET_OUT

X_nRESET_OUT

X_GPIO4_26/RTC_nINT

X_USB4_HUB_D_NX_USB4_HUB_D_P

X_PMIC_STBY_REQ

X_PMIC_ON_REQ

X_ETH1_LED_1

X_nPWR_READY

X_DAP_TDO_SWO/CSI_CTRL1
X_DAP_TCK_SWDCLK/CSI_CTRL2

X_DAP_TDI/CSI_CTRL3

X_TAMPER1

X_CLKIN1
X_WDOG_ANY/GPIO1_15

X_CLKIN2

X_TAMPER0

X_DAP_TMS_SWDIO/CSI_CTRL4

X_SD3_CLK
X_SD3_CMD

X_SD3_D2
X_SD3_D3

X_GPIO4_28/CCM_CLK3

X_UART3_TX/GPIO2_14
X_UART3_RX/GPIO2_15
X_UART5_RX/CAN2_TX

X_UART5_RX/CAN2_TX

X_UART5_TX/CAN2_RX

X_UART5_TX/CAN2_RX

X_UART5_CTS
X_UART5_RTS

X_USB4_HUB_PRTPWR
X_USB4_HUB_nOSC

X_PWM6_1/FAN_CON

X_ADC_IN2

X_GPIO4_29/CCM_CLK4

X_I3C1_SCL/GPIO1_0

2-C5,6-C5,6-D3,7-C3

2-C5,6-D5

10-B6,2-C2

2-C2

16-C5,19-B1,2-C5,4-D4,8-C4

17-A3,2-C2

17-B3,2-C2

2-C2

2-C2

16-C5,19-B1,2-C5,4-D4,8-C4

2-C2

10-C5,12-C6,16-B4,17-D4,18-C1,19-B1,19-B4,2-C5
3-A6,9-D1

10-C5,12-C6,16-B4,17-A3,18-C1,19-B1,19-B4,2-C5
3-A6,9-D1

2-C2,8-A5

13-B513-B5

2-C5

2-C5

10-B4,10-C4

15-B1,2-C5,6-A4

2-A2

2-C2
2-C5

2-C5

2-C5

2-B5
2-C2

2-C2
2-C2

2-C2

18-C1,2-A5
2-A5,8-A3

17-A4,2-C2

17-A3,2-C2

17-A3,2-C2

17-B3,2-C2 2-C2
2-C2

13-C5
13-C5

2-B5,8-C1

2-A2

2-C5

2-C2

15-D2,2-B5
15-D2,2-B5

15-D2,2-B5

15-D2,2-B5
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VCCA

A2

A1
DIR1

/OE

DIR2
B2

B1

VCCB

GND

VCC
OE

GNDXTAL

•	The default debug console for M33 is UART2. 
While the Audio Codec can function well with
an external oscillator, but we've added the dedicated
SAI1_MCLK Signal for testing puposes.

Backlight EN

Audio/Video Connector

SAI TXD0

GPIO
SAI MCLK

SAI BCLK
SAI DACLRC
SAI ADCDAT

USB EN
GPIO/Reset

nRESET

Backlight PWM

I2C SDA
I2C SCL

USB OC

GND

7

4

8

U51

1

2

6

9

74AVC2T245

3

5
10

GND

VCC3V3

GND

4,7KR385

VCC3V3VCC5V

16V
100nF
C238

GNDGND

C314
1uF
10V

GND

1uF
C354

50V

GND

L21

600R/100MHz

5

16
13
11

1

14
15

7

2

6

109

3 4

12

8

1470V16B10T

X43

GND

GND

GND

GND
2.2mm/4.5mm

X32

C241

16V
100nF

GND

GND

GND

100nF
50V

C294

GND

C240

16V
100nF

GND

GND

C346
100pF
50V

VCC_IN_AV

C313
1uF
10V

GND

16V

C286
10uF

600R/100MHz

L23

GND

10uF
50V

C328

100nF
16V

C239

GND

GND

GND

GND

GND

VCC_IN

GND

10uF
C287

16V

600R/100MHz

L22
VCC3V3_AV

2.2mm/4.5mm

X33

VCC5V_AV

11

29

12

1
3

9

28

21

26

5

23

6
7 8

10

19

4

25

16

24

13 14

17
20

30

2

15
18

22

27

1470V30B10

X44

GND

1

2

X1X3 2mm 1+2

JP13

3

GND

VCC1V8VCC3V3

C392
100nF
16V

GND

100nF
16V

C393GND

1
23

OZ1

19.2MHz Oscillator

4

1

2

3

BAT54A

D3410K
R415

VCC3V3

X_LVDS_CLK_P
X_LVDS_CLK_N

X_LVDS_D3_P

X_LVDS_D0_N

X_LVDS_D1_N

X_GPIO2_18/PWM5_2_AV

X_LVDS_D0_P

X_GPIO2_7_AV

X_LVDS_D1_P X_LVDS_D3_N

X_LVDS_D2_N
X_LVDS_D2_P

X_I2C2_SCL_3V3
X_I2C2_SDA_3V3

X_UART3_TX/GPIO2_14_AVX_SAI1_TXD0/SPI1_CLK/BOOT_MODE_3_AV

X_SAI1_MCLK_AV

X_SAI1_MCLK_AV
X_SAI1_TXFS/SPI1_CS0/BOOT_MODE_2_AV
X_SAI1_TXC/SPI1_MISO_AV

X_nRESET_OUT_3V3
X_nRESET_OUT_3V3

X_USB3_HUB_D_N

X_USB3_HUB_nOSC

X_USB3_HUB_D_P

X_USB3_HUB_PRTPWR

X_SAI1_RXD0/SPI1_MOSI_AV
X_GPIO1_10_AV

X_UART2_RXD/SAI1_MCLK

USB D+ USB D-

A4
A5
A6
A7
A8

A3
A2
A1
VCCA

B1
VCCB

B2
B3
B4
B5
B6
B7
B8

GNDOE

VCC1V8

C281
100nF
16V

GND

0

J13
3

default 1+2

1
2

nm

R313
0

GND

100nF
16V

C282

GND

3

15
14

2

17

13

10

4

12

6

9

1 20

TXS0108E

5

11

U36
19

8
7

18

16

VCC3V3

GND

X_GPIO1_10

X_SAI1_TXC/SPI1_MISO
X_SAI1_TXD0/SPI1_CLK/BOOT_MODE_3

X_SAI1_RXD0/SPI1_MOSI
X_SAI1_TXFS/SPI1_CS0/BOOT_MODE_2

X_GPIO2_7

X_nRESET_OUT

X_GPIO2_18/PWM5_2_AV
X_GPIO2_7_AV

nRESET_DELAYED

X_GPIO2_18/PWM5_2

X_SAI1_TXD0/SPI1_CLK/BOOT_MODE_3_AV

X_SAI1_TXFS/SPI1_CS0/BOOT_MODE_2_AV
X_SAI1_TXC/SPI1_MISO_AV

X_SAI1_RXD0/SPI1_MOSI_AV

X_GPIO1_10_AV
X_UART3_TX/GPIO2_14_AVX_UART3_TX/GPIO2_14

2-C2

2-C5
2-C5,7-B1,7-C1

2-C5
2-C5,7-B1,7-C1

2-B2

10-C5,12-C6,16-B4,17-A3,17-D4,19-B1,19-B4,2-C5
3-A6,9-D1

2-A5
2-A5

2-B5

2-B2

2-B2

18-B2

18-C3

2-B2

2-B2 2-B5

2-A5
2-A5

15-B4,19-B3,8-A3
15-B4,19-B3,8-A3

12-C6,19-B6,7-A1

2-A5

17-A4,2-A5

18-C3

18-B2

18-C3

18-B4
18-B4

18-C3

13-B5

13-B5

13-B5

13-B5

18-C3

18-B4

18-B2

18-C3

18-B6

18-C3

12-B6,2-C5

13-B2,15-B4,18-B6,19-B3
13-B2,15-B4,18-B2,19-B3

18-B4

18-C3

*SAI interface doesn't work with SAI1_MCLK from CPU in this PCB rev.
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Misc

EMC Blocking 

C61

16V
100nF

100nF
16V

C416

GND

100nF
16V

C233

GND

16V

C232
100nF

4,7uF
C108

10V

C24
10uF
6,3V

VCC3V3_IN

16V

C66
100nF

16V

C78
100nF

16V
100nF
C69C67

100nF
16V

C62
100nF
16V

100nF
C63

16V 16V
100nF
C64

100nF
C65

16V 16V

C68
100nF

16V
100nF
C71

100nF
C74

16V

C73
100nF
16V

16V

C70
100nF

C72
100nF
16V

C75

16V
100nF

C76

16V
100nF

16V
100nF
C77

16V
100nF
C79

C83
100nF
16V16V

100nF
C87

GND

C120

16V
1uF

10uF
C18

6,3V

1uF
C118

16V 16V
100nF
C97

C154

25V
47nF100nF

C93

16V

1uF
C119

16V

C158
4,7uF
10V
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25V

C152
47nF100nF

C88

16V

VCC3V3

GND

6,3V

C144
1uF

C143

6,3V
1uF

VCC1V8

C121
1uF
16V

100nF
C95

16V

100nF
16V

C82

GND

GND

100nF
C85

16V

16V
100nF
C81

16V

C84
100nF

6,3V

C141
1uF

VCC_IN

GND

100nF
16V

C86

16V
100nF
C89

100nF
16V

C94 C156

10V
4,7uF

C157

10V
4,7uF

16V

C96
100nF

C80
100nF
16V

VCC5V

16V
100nF
C90

100nF
C92

16V

1uF
C142

6,3V

16V
100nF
C91

100nF
16V

C98

10uF
6,3V

C17

VCC3V3_MAIN

10uF
C19

6,3V

C151
47nF
25V 25V

47nF
C153

C20
10uF
6,3V

100nF
C99

16V

16V
100nF
C177

C178
100nF
16V
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D

C

B

A

NC
A

VCC
Y

GND

5
2

U57

74LVC1G07

3
4

1
X_nRESET_OUT

GND

X_nRESET_OUT_3V3

VCC1V8 VCC3V3

10K
R423

GND
SDA0
SCL0
VCCA VCCB

SCL1
SDA1

EN

GND

C49
100nF
16V

R61
2K2K

R60 C50

16V
100nF

GND

2K
R59

2K
R58

7
1
2
3
4 5

8

6

U1

PCA9517A

GND

VCC3V3VCC1V8

X_I2C2_SCL
X_I2C2_SDA

X_I2C2_SCL_3V3
X_I2C2_SDA_3V3

I2C Level Translators from 1.8V to 3.3V

(open drain)

(0,5V Th)

ENABLE

GND

SENSE

SENSE_OUT

CT

VCC

Delay: 40msThreshold:
Min: 2,80 V
Typ: 2,88 V
Max: 2,96 V

Reset Delay [40ms]

10K
R298

3

Q28
1

DMN1260UFA
2

GND

R314 0

GND

4

1

2

3

6

5

U44

TPS3897A
10nF
50V

C310

GND

GND

R365
20K

R341
100K

VCC3V3

C284
100nF
16V

GND

10K
R299

C311

50V
10nF

GNDR332
1K

0
R315

VCC1V8VCC1V8

nRESET_DELAYED

X_nRESET_OUT

RESET_DELAYED

16-C5,17-A3,2-C5,4-D4,8-C4
16-C5,17-A3,2-C5,4-D4,8-C4

10-C5,12-C6,16-B4,17-A3,17-D4,18-C1,19-B4,2-C5
3-A6,9-D1

10-C5,12-C6,16-B4,17-A3,17-D4,18-C1,19-B1,2-C5
3-A6,9-D1

15-B4,18-B4,8-A3
15-B4,18-B4,8-A3

12-C6,18-D1,7-A1

7-C1

13-B2,15-B4,18-B2,18-B6 *Note: VCC of U44 must be supplied with VCC3V3_IN

Confidential information and property of PHYTEC Messtechnik GmbH. 
No part of these materials may be copied, used or disclosed except 
with written permission of PHYTEC Messtechnik GmbH.
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