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Size: 100mm x 72mm x 40mm 

phyCORE-Connector I

Operating Voltage: 5V +/- 5%

Boot Configuration, Boot Selection i.MX6 UL/ULL8
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Onboard used I2C addresses:

- 0x18  Stereo Audio Codec

- 0x49  Resistive Touch Controller

- 0x54  EEPROM Memory Area

- 0x5C  EEPROM ID Page

- 0x68  External RTC 

Please consider expansion boards for additional I2C devices:

- A/V Connector

- Expansion Connector

- Camera Interface (0x48, 0x5d, 0x45 should be reserved for phyCAM-P)

RS232, RS485, CAN

USB OTG1, USB HOST
Stereo Audio
ETH2 PHY, RJ45 Connectors
phyCAM-P
Resistive Touch, AV Connector
Expansion Connector, EMC Blocking

Goldcap, RTC, uSD1

13

RS232 Reusable Block

RS485 Reusable Block 

CAN Reusable Block
14
15
16
17
18

phyCORE-Connector II

phyCORE-Connector Comparison

19

Boot Mode i.MX 93

I2C addresses used on SOM:

- EEPROM on SOM Memory Area

- EERPOM on SOM ID Page

i.MX 6UL/ULL i.MX 93
0x52
0x5A

0x50
0x58

I2C1 I2C2
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phyCORE-Connector Comparison

phyCORE-SOM top view

X1-1

X1-31

X1-32 X1-62

X1-63

X1-93

X1-94X1-9124

i.MX93 Functions

X_TAMPER1 *

X_ADC_IN1 *

X_ADC_IN2 *

X_SD2_nRESET **

X_SD2_CLK **

X_SD2_CMD **

X_SD2_D0 **

X_SD2_D1 **

X_SD2_D2 **

X_SD2_D3 **

X_ENET2_TX+

X_ENET2_TX-

X_ENET2_RX+

X_ENET2_RX-

X_ENET2_LED1

X_ENET2_LED0

X_ENET2_MDIO

X_ENET2_MDC

X_LCD_ENABLE

X_LCD_CLK

X_LCD_VSYNC

X_LCD_RESET

X_LCD_HSYNC

X_LCD_D0

X_LCD_D2

X_LCD_D3

X_LCD_D4

X_LCD_D5

X_LCD_D6

(X_pCAM_D0)

(X_pCAM_PCLK)

(X_pCAM_FVALID)

(X_LVDS_D0_P)

(X_pCAM_LVALID)

(X_LVDS_D0_N)

(X_LVDS_D1_P)

(X_LVDS_D1_N)

(X_pCAM_D1)

(X_pCAM_D2)

(X_pCAM_D3)

(X_pCAM_D4)

i.MX93 Functions

X_UART_via_FLEXIO

X_UART_via_FLEXIO

X_USB1_D_N

X_USB1_D_P

X_USB1_VBUS

X_CLKIN1 *

X_USB2_D_N

X_USB2_D_P

X_USB2_VBUS

X_CLKO1

X_CLKO2

X_SD3_DATA2

X_SD3_DATA3

X_USB2_ID

X_GPIO_via_FLEXIO

X_I2C1_SCL

X_dap_TDI

X_dap_TCLK

X_ADC_IN0 *

X_dap_TDO

X_dap_TMS

X_I2C1_SDA

X_SD3_CMD_GPIO3_IO21

X_GPIO4_16

X_GPIO3_7

X_PDM_BS1_GPIO1_IO10

i.MX93 Functions

X_LCD_D7

X_LCD_D8

X_LCD_D9

X_LCD_D10

X_LCD_D11

X_LCD_D12

X_ENET1_TD3

X_LCD_D13

X_LCD_D14

X_LCD_D15

X_LCD_D16

X_LCD_D17

X_LCD_D18

X_LCD_D19

X_LCD_D20

X_LCD_D21

X_LCD_D22

X_LCD_D23

X_ENET1_TD2

X_ENET1_TD0

X_ENET1_TD1

X_ENET1_TX_CTL

X_ENET1_TXC

X_ENET1_RD0

X_ENET1_RD1

X_ENET1_RXC

X_ENET1_RX_CTL

X_ENET1_RD2

X_ENET1_RD3

(X_pCAM_D5)

(X_LVDS_CLK_N)

(X_LVDS_CLK_P)

(X_pCAM_D6)

(X_pCAM_D7)

(X_LVDS_D2_N)

(X_LVDS_D2_P)

(X_pCAM_D8)

(X_pCAM_D9)

(X_LVDS_D3_P)

(X_LVDS_D3_N)

(X_SD3_CLK)

(X_SD3_CMD)

(X_SD3_D0)

(X_SD3_D1)

(X_SD3_D2)

(X_SD3_D3)

i.MX93 Functions

X_I2C2_SCL_GPIO1_IO2

X_I2C2_SDA_GPIO1_IO3

X_USB1_ID

X_nRESET_OUT

X_ONOFF *

X_nRESET_IN *

X_SAI1_TXC_UART2_CTS_B

X_PMIC_ON_REQ *

X_nPWR_READY - external Pull-Up required!

X_PMIC_STBY_REQ *

X_TAMPER0 *

X_UART1_RXD

X_GPIO4_29

X_UART1_TXD_BOOT_MODE0

X_SD2_nCD **

X_SAI1_TXD0_BOOT_MODE3_UART2_RTS_B

X_SAI1_RXD0

X_SAI1_TXFS_BOOT_MODE2

X_PDM_BS0_CAN1_RX

X_PDM_CLK_CAN1_TX

X_UART2_RX_UART1_CTS_B_SAI1_MCLK

X_UART2_TX_UART1_RTS_B_BOOT_MODE1

X_WDOG_ANY

X_CLKIN2 *

X_MIPI_CSI_CLK_N

X_MIPI_CSI_CLK_P

X_MIPI_CSI_D0_N

X_MIPI_CSI_D0_P

X_MIPI_CSI_D1_N

X_MIPI_CSI_D1_P

i.MX6UL/ULL Functions

X_CSI_VSYNC

X_CSI_HSYNC

X_CSI_PIXCLK

X_CSI_MCLK

X_SD1_CLK

X_SD1_CMD

X_SD1_D0

X_SD1_D1

X_SD1_D2

X_SD1_D3

X_ENET1_TX+

X_ENET1_TX-

X_ENET1_RX+

X_ENET1_RX-

X_ENET1_LED1

X_ENET1_LED0

X_ENET_MDIO

X_ENET_MDC

X_LCD_ENABLE

X_LCD_CLK

X_LCD_VSYNC

X_LCD_RESET

X_LCD_HSYNC

X_LCD_D0

X_LCD_D2

X_LCD_D3

X_LCD_D4

X_LCD_D5

X_LCD_D6

i.MX6UL/ULL Functions

X_UART5_TX

X_UART5_RX

X_USB_OTG1_D-

X_USB_OTG1_D+

X_USB_OTG1_VBUS

X_USB_OTG1_CHD

X_USB_OTG2_D-

X_USB_OTG2_D+

X_USB_OTG2_VBUS

X_CCM_CLK1_P

X_CCM_CLK1_N

X_UART5_RTS_B

X_UART5_CTS_B

X_USB_OTG2_ID

X_PWM3_OUT

X_GPIO1_3

X_JTAG_TDI/SAI2_TX_BCLK

X_JTAG_TCK/SAI2_RXD

X_JTAG_MOD

X_JTAG_TDO/SAI2_TX_SYNC

X_JTAG_TMS/SAI2_MCLK

X_JTAG_TRST_B/SAI2_TXD

X_GPIO5_3

X_GPIO5_2

X_GPIO5_1

X_GPIO5_0

i.MX6UL/ULL Functions

X_LCD_D7

X_LCD_D8

X_LCD_D9

X_LCD_D10

X_LCD_D11

X_LCD_D12

X_CSI_FIELD

X_LCD_D13

X_LCD_D14

X_LCD_D15

X_LCD_D16

X_LCD_D17

X_LCD_D18

X_LCD_D19

X_LCD_D20

X_LCD_D21

X_LCD_D22

X_LCD_D23

X_GPIO5_9

X_ENET2_TX_D0

X_ENET2_TX_D1

X_ENET2_TX_EN

X_ENET2_TX_CLK

X_ENET2_RX_D0

X_ENET2_RX_D1

X_ENET2_RX_ER

X_ENET2_RX_EN

X_I2C1_SCL

X_I2C1_SDA

i.MX6UL/ULL Functions

X_GPIO5_5

X_GPIO1_1

X_USB_OTG1_ID

X_nRESET_OUT

X_ONOFF

X_nRESET_IN

X_FLEXCAN1_RX

X_SVNS_PMIC_ON_REQ

X_BOOT_MODE1

X_PMIC_STBY_REQ

X_BOOT_MODE0

X_UART1_RX

X_GPIO1_18

X_UART1_TX

X_nSD1_CD

X_ECSPI3_CLK

X_ECSPI3_MOSI

X_ECSPI3_MISO

X_FLEXCAN1_TX

X_CSI_D0

X_CSI_D1

X_CSI_D2

X_CSI_D3

X_CSI_D4

X_CSI_D5

X_CSI_D6

X_CSI_D7

X_CSI_D8

X_CSI_D9

VDD_SNVS N.C.

GND

VDD_3V3

VDD_3V3

VDD_3V3

VDD_3V3

GND GND

GND

VDD_3V3

VDD_3V3

VDD_3V3

VDD_3V3

GND GND

GND GND

X_ECSPI3_SS0

X1-[1:31] X1-[1:31] X1-[32:62] X1-[32:62]

X1-[94:124] X1-[94:124]X1-[63:93] X1-[63:93]

*  all signals have 1.8V voltage level

STM32 FunctionsSTM32 Functions

STM32 Functions STM32 Functions

X1-[1:31]

GND

X_DCMIPP_VSYNC

X_DCMIPP_HSYNC

X_DCMIPP_PIXCLK

X_DCMIPP_CLK

X_SDMMC1_CLK

X_SDMMC1_CMD

X_SDMMC1_D0

X_SDMMC1_D1

X_SDMMC1_D2

X_SDMMC1_D3

X_ENET1_TX+

X_ENET1_TX-

X_ENET1_RX+

X_ENET1_RX-

X_ENET1_LED1

X_ENET1_LED0

X_ETH2_MDIO

X_ETH2_MDC

X_LTDC_DE

X_LTDC_CLK

X_LTDC_VSYNC

X_LTDC_RESET

X_LTDC_HSYNC

X_LTDC_B2

X_LTDC_B4

X_LTDC_B5

X_LTDC_B6

X_LTDC_B7

X_LTDC_G2

X_LCD_D1 X_LCD_D1 X_LTDC_B3

X_LTDC_G3

X_LTDC_G4

X_LTDC_G5

X_LTDC_G6

X_LTDC_G7

X_LTDC_R2

X_GPIO_PE6

X_LTDC_R3

X_LTDC_R4

X_LTDC_R5

X_LTDC_R6

X_LTDC_R7

NC

X_GPIO_PI2

X_ETH2_TXD0

X_ETH2_TXD1

X_ETH2_TX_EN

X_ETH2_CLK

X_ETH2_RXD0

X_ETH2_RXD1

X_ETH2_RX_ER

X_ETH2_CRS_DV

X_I2C5_SCL

X_I2C5_SDA

GND

GND

X1-[32:62]

NC

NC

NC

NC

NC

X_USART2_TX

X_USART2_RX

X_USB_OTG_HS_DM

X_USB_OTG_HS_DP

X_USB_OTG_HS_VBUS

NC

X_USBH_HS1_DM

X_USBH_HS1_DP

NC

X_GPIO_PC13

X_GPIO_PF8

X_USART2_CTS

X_USART2_RTS

NC

X_PWM_PE5

X_GPIO_PF12

X_JTAG_TDI_GPIO_PH4

X_JTAG_TCK_GPIO_PF14

NC

X_JTAG_TDO_GPIO_PH5

X_JTAG_TMS_GPIO_PF15

X_JTAG_TRST_GPIO_PA0

X_GPIO_PA13

X_GPIO_PA14

X_GPIO_PG12

X_GPIO_PA6

GND

VDD_3V3

VDD_3V3

VDD_3V3

VDD_3V3

X1-[63:93]

** 1.8V / 3.3V depending on interface mode

X_GPIO_PF5

X_GPIO_PE8

X_USB_OTG_HS_ID

X_nRESET_OUT

TBD

X_nRESET_IN

X_FDCAN2_RX

TBD

NC

TBD

NC

X_UART4_RX

X_GPIO_PB1

X_UART4_TX

X_GPIO_PI1

X_SPI1_SCK

X_SPI1_MOSI

X_SPI1_MISO

X_FDCAN2_TX

X_UART7_RX

X_UART7_TX

X_DCMIPP_D0

X_DCMIPP_D1

X_DCMIPP_D2

X_DCMIPP_D3

X_DCMIPP_D4

X_DCMIPP_D5

X_DCMIPP_D6

X_DCMIPP_D7

VBAT

X_SPI1_nSS

X1-[94:124]

The phyBOARD-Segin carrier board (PB-CD-10) is designed to accommodate 3 different phyCORE modules. All three modules belong to a pin-compatible family of phyCORE modules with the same footprint. Unfortunately, only the signal names of our phyCORE-i.MX6 UL/ULL (PCL-063) 

right contain the signal names of the phyCORE-i.MX 91/93 (PCL-077) and phyCORE-STM32MP13 (PCL-076). The signal names are then matched across the row. Since the signal names meet at connector X1, we have grouped the pin numbers of X1 into 4 groups for better orientation.

paths from the phyCORE module to the phyBOARD carrier board. To make this task easier, we have created the translation table below. The first column lists the signal names of the phyCORE-i.MX 6UL/ULL (PCL-063) and the phyBOARD-Segin carrier board (PB-CD-10). The columns to the 

The standard Linux device tree muxing option is also included. This gives a developer all the information needed in one place to make muxing changes and design options 

more convenient when developing a special carrier board or customizing a PHYTEC phyCORE System on Module to an application. The spread sheet can be found in the download 

area of the desired phyCORE module, under Design Files -> Pinmuxing -> Pinout Table...

In addition to the table above, we also provide a more detailed Excel spreadsheet showing the complete default signal path of our reference design, from the processor to the carrier board. 

match the signal names of the phyBOARD-Segin carrier board (PB-CD-10). The signal names of the phyCORE-i.MX 91/93 (PCL-077) and phyCORE-STM32MP13 (PCL-076)  do not match those of the phyBOARD-Segin carrier board and must be translated when  following signal

Int
ell

ec
tua

l P
rop

ert
y 

PHYTEC G
mbH

 M
es

ste
ch

nik

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.



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

1472.5 19002

A.Beuscher, R.Stidronski, H.AtifiPBA-CD-10 (PB-02013, PB-02029, PB-02030)

15.11.2023 4

VIN

EN

GND FB

SW

1

Power

GND

3,3uHL12
U4

LMR10515

1

32

4

5

R74
53,6K
1%

GND

3.3V / 1.5A

C44
100nF
16V

VCC5V_IN

GND

EN_3V3

VCC3V3_PMOD VCC_BL

nPMOD_PWRFAIL

PMOD_PWRGOOD

X2

X1X6WAGO3,5

6

5

4

3

2

1

GND

C45
100nF
16V

VCC5V_IN

Voltage Supervisor

C46
100nF
16V6,3V

1uF
C140

Q17
BSS123

2

1

3

EN_3V3

GNDGND

VCC3V3_PMOD

3V3 Supply Selector

X_nRESET_IN
nRST

VDD

VSS
3

1

2

MCP120T-475I/TT

U12

6,3V
10uF
C16

240
R4

R45
10K

10K
R46

10KR44

0R21
R22

nm

0

VCC3V3_MAIN

X_nRESET_IN

nm

10KR47

VCC3V3

VCC3V3_MAIN

S2

SKRTLAE010

4

5

3

2 1

GND

X_nRESET_IN

CPU ON/OFF ButtonSystem Reset Button

4

5

3

12

SKRTLAE010

S1

GND

X_ONOFF

VCC3V3

X_GPIO5_9

1.8V Power Supply

600R/100MHzL22

GND

VCC1V8

GND

16V
100nF
C187

16V
100nF
C188

GNDGNDGND GND

LDO 300mA

VCC5V_IN

C185
10uF
6,3V

MBRS140T3
D9

1

2

VIN

SHDN

VOUT

GND1 GND2

PWRGD

SMBJ5.0A
D3

1
2

11,8K
R75

1%

VIN_1
VIN_2

ON

VBIAS PWR_PAD
GND

CT

VOUT_2
VOUT_1

VCC3V3

GND

C212
1nF
50V 50V

1nF
C213

VCC5V_IN

GND GND

tr = 4.4ms

X_BOOT_MODE1

Q24
2

1

3

DMN1260UFA

GND

R238
10K10K

R239

Vtr = 4.625V typ. 

tRPU = 350ms typ. 

PWR_ON

PWR_ON

tr = 4.4ms

VCC5V

GNDGND GND

VIN_1
VIN_2

ON

VBIAS PWR_PAD
GND

CT

VOUT_2
VOUT_1

VCC5V_IN

3

U19

MCP1824T-1802E/DC

5

1

42

6

10uF
C15

10V

C196
4,7nF
1KV

100uF
C123

10V

C186

10V
10uF

7

TPS22975

U29

8

6

5

94

3

2

1

C125

10V
22uF

50V

C214
1nF

C126

6,3V
22uF

1nF
C215

50V

1

9

7

8

Q3

4

3

CSD25404Q3

5

2

6

1

2 7

6

4

9

3

5

Q2

8

CSD25404Q3

8

1

2

4 9

7

3

5

6

U25

TPS22975

red
D8

(X_nPRW_RDY_IMX_93)

5V_IN

16-B3,4-C4,4-D3,5-C6

16-B3,4-A2,4-D3,5-C6

16-B3,4-A2,4-C4,5-C6
16-B4,5-B4

4-A3

4-C2

16-B3,5-C4

16-B4,5-B4

4-B5

4-D1
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X_SD1_CLK

X_SD1_CMD

X_SD1_D0

X_SD1_D1

X_SD1_D2

X_SD1_D3

X_CSI_VSYNC

X_CSI_HSYNC

X_CSI_MCLK

X_CSI_PIXCLK

GND

GND

X_I2C1_SCL

X_I2C1_SDA

X_ENET2_RX_ER

X_ENET2_RX_EN

X_ENET2_RX_D0

X_ENET2_RX_D1

X_ENET2_TX_EN

X_ENET2_TX_CLK

X_ENET2_TX_D0

X_ENET2_TX_D1

GND

X_CSI_FIELD

X_GPIO5_9

X_ENET_MDIO

X_ENET_MDC

X_LCD_D0

X_LCD_D1

X_LCD_D2

X_LCD_D3

X_LCD_D4

X_LCD_D5

X_LCD_D6

X_LCD_D7

X_LCD_D8

X_LCD_RESET

X_LCD_ENABLE

X_LCD_HSYNC

X_LCD_VSYNC

X_LCD_CLK

X_ENET1_RX-

X_ENET1_RX+

X_ENET1_TX-

X_ENET1_TX+

X_LCD_D9

X_LCD_D10

X_LCD_D11

X_LCD_D12

X_LCD_D13

X_LCD_D14

X_LCD_D15

X_LCD_D16

X_LCD_D17

X_LCD_D18

X_LCD_D19

X_LCD_D20

X_LCD_D21

X_LCD_D22

X_LCD_D23

X_ETH1_LED1/SPEED

X_ETH1_LED0/NWAYEN

3

1

2

J5

0
default: 2+3

3

1

2

default: 2+3

0

J6

3

1

2

J7

0
default: 2+3

3

1

2

default: 2+3

0

J8

3

1

2

J9

0
default: 2+3

3

1

2

default: 2+3

0

J10

X_LCD_D19/SD2_CLK

X_LCD_D20/SD2_D0

X_LCD_D22/SD2_D2

X_LCD_D23/SD2_D3

X_LCD_D23_AV

X_LCD_D22_AV

X_LCD_D21/SD2_D1

X_LCD_D21_AV

X_LCD_D20_AV

X_LCD_D19_AV

X_LCD_D18/SD2_CMD

X_LCD_D18_AV

VCC3V3_MAIN

GND

VCC_SNVS

X_PMIC_STBY_REQ

X_BOOT_MODE0

X_BOOT_MODE1

X_SNVS_PMIC_ON_REQ

X_ONOFF

X_nRESET_OUT

X_nRESET_IN

X_CSI_D2

X_CSI_D3

X_CSI_D4

X_CSI_D5

X_CSI_D7

X_CSI_D8

X_CSI_D9

X_CSI_D6

X_UART3_nRTS

X_UART3_nCTS

X_UART3_TX

X_UART3_RX

X_UART5_TX

X_UART5_RX

X_OTG1_ID

X_GPIO1_1/nWDOG1

X_AV_INT

X_UART1_TX

X_UART1_RX

X_SD1_nCD

X_GPIO1_18

X_UART2_TX/SPI3_SS0

X_UART2_RX/SPI3_CLK

X_UART2_RTS_B/SPI3_MISO

X_UART2_nCTS/SPI3_MOSI

X_RTC_nINT

X_GPIO5_2

X_GPIO5_3

X_SNVS_TAMPER0

X_nUSB_OTG1_CHD

X_USB_OTG1_D+

X_USB_OTG1_D-

X_GPIO1_3/ADC_IN3

X_GPIO1_4/PWM3

X_OTG2_ID

X_TAMPER4/UART5_nCTS

X_GPIO1_9/UART5_nRTS

X_USB_OTG2_D+

X_USB_OTG2_D-

X_CCM_CLK1_N

X_CCM_CLK1_P

X_JTAG_TCK/SAI2_RXD

X_JTAG_TDI/SAI2_BCLK

X_JTAG_TDO/SAI2_SYNC

X_JTAG_TMS/SAI2_MCLK

X_JTAG_nTRST/SAI2_TXD

X_JTAG_MOD/SPDIF_TX

3

1

2

default: 2+3

0

J4

3

1

2

default: 2+3

0

J2

3

1

2

J1

0
default: 2+3

X_UART3_TX/CSI_D1

X_UART3_RX/CSI_D0

X_UART3_TX_EXP

X_UART3_RX_EXP

X_UART3_nRTS/CAN1_RX

X_UART3_nCTS/CAN1_TX

X_UART3_nCTS/CAN1_TX_EXP

X_UART3_nRTS/CAN1_RX_EXP

X_USB_OTG1_VBUS

X_USB_OTG2_VBUS

Note 1 for i.MX6UL/ULL: 

Jumper Setting (J5-J10):

By default: LCD[18:23] are multiplexed for SD2 interface, 

just 18 bit LCD interface available on expansion connector. 

Note 2 for i.MX6UL/ULL: 

Jumper Setting (J1-J4):

By default 2+3: UART3 is multiplexed for CAN interface and Camera interface D0 and D1 

Jumper 2+1: The interface can be configured for pin compatibility with phyBOARD expansion connector

Original pad names of X_CSI_D2 to D9 signals are CSI_D0 to D7

phyCORE-i.MX 6UL / i.MX 93 / STM32MP1 Connectors

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

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

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

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

LMC PBA-CD-10

X1

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

LMC PBA-CD-10

X1

87

88

89

90

91

92

93

63

64

65

66

67

68

69

70

71

72

73

74

75

LMC PBA-CD-10

X1

86

85

84

83

82

81

80

79

78

77

76

X1

LMC PBA-CD-10

113

112

111

110

109

108

107

106

105

104

103

102

101

100

99

98

97

96

95

94

124

123

122

121

120

119

118

117

116

115

114

J27

4

21

3

0

0

3

1 2

4

J28

NC
A

VCC
Y

GND

U22

3

4

5

2

1

74LVC1G07

GND

VCC3V3

default: 1+4, 2+3

default: 1+4, 2+3

X_SD1_nRESET

2

3

1

0

J25

default: 2+3

J290
default: 1+4, 2+3

3

1 2

4

4

21

3

default: 1+4, 2+3
0J30

J310
default: 1+4, 2+3

3

1 2

4

4

21

3

default: 1+4, 2+3
0J32

J330
default:  1+4, 2+3

3

1 2

4

default: 2+3

0

J3

2

1

3

_X_JTAG_TDI/SAI2_BCLK

_X_JTAG_TCK/SAI2_RXD

_X_JTAG_TMS/SAI2_MCLK

_X_JTAG_TDO/SAI2_SYNC

DAP_TDI/UART5_Rx

DAP_TCLK/UART5_CTS_B

DAP_TDO/UART5_TX

DAP_TMS/UART5_RTS_B

_X_JTAG_nTRST/SAI2_TXD

1

4 3

2

default: 1+4, 2+3

0J35

2

3

default: 1+4, 2+3

0

4

J36
1 GPIO1_1/JTAG_TRST

_X_UART2_RX/SPI3_CLK

_X_UART2_TX/SPI3_SS0

(BOOT_MODE_1_IMX_93)

(BOOT_MODE_0_IMX_93)

(BOOT_MODE_3_IMX_93)

(BOOT_MODE_2_IMX_93)

_X_UART2_nCTS/SPI3_MOSI

_X_UART2_RTS_B/SPI3_MISO

_X_CSI_MCLK

_X_I2C1_SCL

_X_I2C1_SDA

(DAP_TDI/UART5_Rx)

(DAP_TCLK/UART5_CTS_B )

(DAP_TDO/UART5_TX )

(DAP_TMS/UART5_RTS_B )

(GPIO1_1/JTAG_TRST)

_X_RESET_IN

_X_AV_INT

_X_GPIO1_1/nWDOG1

(X_nPRW_RDY_IMX_93)

16-A4

16-A3

16-A4

15-D1

15-C1,8-A5

15-C4,8-A4,8-D4

15-C1,8-B4,8-D4

15-C1,8-B4,8-C4

15-C1,8-A4

15-C4,8-B3,8-C4

15-C4,8-B3,8-D4

15-C4,8-B4

15-C4,8-A4

15-C4,8-B4

15-C1,8-A4

15-C1,8-B3,8-D4

15-C1,8-B3,8-D4

15-C1,8-A3

15-C4,8-A3

15-C4,8-A3,8-D4

15-C1,8-A3,8-C4

15-D4

15-C4

15-D1

15-D4

9-D2

9-D2

16-B3,4-A2,4-C4,4-D3

13-B1

13-B1

13-B1

13-B3

13-A1,13-A5

13-A4,13-B1

13-A5,13-B1

13-B1,13-B4

15-C4,8-A5

14-A1

16-A4,7-B1

16-A4

10-A1,10-B2

10-A1,10-B2

11-D5

11-D5

11-D1

11-D1

16-B4,4-D5

16-B4

16-B3

12-A2,14-D1,15-A2,15-D1,16-A3,6-A6,9-A1

12-A2,14-D1,15-A2,15-D4,16-A3,6-A6,9-A1

11-B1,12-A2,13-B1,14-C1,15-A2,15-D4,16-A3,6-A6

7-C1

14-A1

14-A1

14-B1

14-B1

14-B1

14-A1

14-A1

13-A1

13-D2

13-D2

10-D1

10-D1

12-A4,16-A3

16-B4

14-C2

16-B3

15-D4

16-A3

16-A4

16-A3

11-A1,11-C4,16-B3

16-B4

16-B4

15-D410-A1,10-C2

16-A3

16-B3

16-A4

16-B4

16-B4

16-B4

15-C4

15-C1

15-C4

15-C1

15-C4

15-C1

14-A1

14-A1

13-C1

13-C1

13-C1

13-C1

7-B1
16-B3

16-B3

16-B3

16-B3,4-B4

9-D2

9-D2

9-D2

9-D2

14-A1

11-D1

16-B4,9-A3

14-B1

15-D1

10-B1

13-A1

9-D1

16-A4

16-B4

16-B3

16-A4

16-B3

16-B3

16-B4

16-B4,4-A2

10-D1

14-B1

14-B1

15-B2

9-C1

7-B1

7-B1

Note 15 for i.MX 93:
Do not use the voltage VDD3V3 at U22.
Remove U22 an connect X_nRESET_IN 
directly from U22-2 to U22-4.
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X24

X25

X26

X27X17

X18

X19

X20

X21

Drill Hole Placement

X14

X15 X16

X10X7X5 X11X4

X2

X1 X1

X1

X1

X9

X8

X12

S1S2

X6

X28

Pullups

Shield Coupler 

C192, C193 near ETH1& ETH0 shield

C193 close to ETH0 shield

C191 close to CAN connector

1MEGR32

2,2nFC4
2KV

USB_Shield GND

nm
10K
R50

VCC3V3VCC3V3VCC3V3

2K
nm

R76R77
2K
nm

GND

2KV
2,2nFC192

C193
2KV
2,2nF

Shield

1KV

4,7nFC191

X_I2C1_SCL

X_I2C1_SDA

X_nRESET_OUT

PHYTEC

Drill Hole  3.2mm/4mm

X24

Drill Hole  3.2mm/4mm

X25

X26

Drill Hole  3.2mm/4mm

Drill Hole  3.2mm/4mm

X27

Shield

PHYTEC Logo

Z1

Fiducial-Round

Z2

Z3

Fiducial-Square

Fiducial-Round

Z4

Fiducial-Square

Z5

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

Pads underneath

Note 3: 

RTC_XTALI on SOM is already tied to GND

GNDGND

145

148

146

147

149

150

151

152

153

154

155

156

157

159

LMC PBA-CD-10

X1

158

125

128

129

134

130

131

137

144

133

136

138

141

135

143

142

126

139

140

132

127

C171
nm50V

12pF

50V
12pF

nm
C172

GND

GND
2

1XT2
CM7V-T1A

nm

R197 0
nm

RTC_XTALO

RTC_XTALI

phyCORE-i.MX 6UL / i.MX 93 / STM32MP1 Connectors

DMC

DMC1

Laser-DMC Laser-DMC

DMC2

DMC

USB_Shield

12-A2,14-D1,15-A2,15-D1,16-A3,5-B6,9-A1

12-A2,14-D1,15-A2,15-D4,16-A3,5-B6,9-A1

11-B1,12-A2,13-B1,14-C1,15-A2,15-D4,16-A3,5-B4

7-C1
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Boot Mode i.MX 93

VCC3V3

1K
R234R235

1K

GND

R236
1K

GND

R240
10K

2,2uF
6,3V

C210 C211
2,2uF
6,3V

GND

R237
1K

X_nRESET_OUT

X_UART3_TX

X_UART1_TX

nBOOT_SWITCH

_X_UART2_TX/SPI3_SS0

_X_UART2_RX/SPI3_CLK

A2
A3

A6

A4

A7
A8

A1

DIR
B1
B2
B3
B4
B5
B6
B7
B8

GND

A5

OE VDD

U28
2019

6

10

11

12

13

14

15

16

17

18

1

2

9

8

5

7

4

3

SN74LVC245APW
1K
R244R245

1K

S3

8 567

4321

TDA04H0SB1

charge time constant: 10k * 4,4uF  = 44,0ms

discharge time constant: 1k * 4,4uF  = 4,4ms

RN5

4321

5678

10K

(BOOT_MODE_1_IMX_93)

(BOOT_MODE_0_IMX_93)

(BOOT_MODE_2_IMX_93)

(BOOT_MODE_3_IMX_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)

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

VCC#OE
A
GND Y

U26

43

2

1 5

74LVC1G125

16-A4,5-C5

11-B1,12-A2,13-B1,14-C1,15-A2,15-D4,16-A3,5-B4

6-A6

5-C5

8-C4

5-C5

5-C5
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0

BOOTCFG1

LCD_DATA[00:07]

BOOTCFG2

LCD_DATA[08:15]

BOOTCFG4

LCD_DATA[16:23]

1

2

3

4

5

6

7

GND GND GND

BOOTCFG1[7:0] BOOTCFG2[7:0] BOOTCFG4[7:0]

XXXXXXXX XXXXXXXX 00000000

NAND 1Gbit (128MByte) (64 pages per block, 4 address bytes) 10010010 00000000

10010011 00000000

mounted not mounted

00000000

00000000

R150,151,154,156,157,160,162,163,136,148,137,143,138,144,145,146 R149,152,153,155,158,159,161,164,223,147,224,225,226,227,228,229

X_LCD_D0

X_LCD_D1

X_LCD_D2

X_LCD_D3

X_LCD_D4

X_LCD_D5

X_LCD_D6

X_LCD_D7

X_LCD_D8

X_LCD_D9

X_LCD_D10

X_LCD_D11

X_LCD_D12

X_LCD_D13

X_LCD_D14

X_LCD_D15

X_LCD_D16

X_LCD_D17

X_LCD_D18

X_LCD_D19

X_LCD_D20

X_LCD_D21

X_LCD_D22

X_LCD_D23

VCC3V3VCC3V3

NAND 2/4Gbit (512MByte) (64 pages per block, 5 address bytes)

NC
A

VCC
Y

GND

R81
1K

VCC3V3

R82
1K

GND

R83
1K

R84
1K

GND GND

GND

VCC3V3

100K
R112

GND

VCC3V3

R85
1K

R43
10K

VCC3V3 VCC3V3

R167
1K

1 2JP1
0

Boot Selection i.MX 6UL/ULL

BOOT_CFG1 [7]

BOOT_CFG1 [4]

BOOT_CFG2 [5]

Y = A
__

BOOT_CFG1 [6]

BOOT_CFG1 [5]

BOOT_CFG

X_LCD_D7

X_LCD_D4

X_LCD_D13

X_LCD_D6

nBOOT_SWITCH

BOOT_SWITCH

X_LCD_D5

Boot Configuration i.MX 6UL/ULL

Description

01000010 00100000 00000000SD Card (usdhc1 interface) 

R217
1K

GND

X_LCD_D0
BOOT_CFG1 [0]

10KR132

10KR133

10KR134

10KR135

R148 10K

10KR136

10KR137

10KR138

10KR139

R140 10K

10KR141

R142 10K

R154 10K

10KR156

10KR144

R145 10K

10KR146

10KR143

10KR160

R162 10K

nm

10KR147

nm

10KR150

nm

10KR152

10KR153
nm

nm

R155 10K

nm

R158 10K

nm

R159 10K

10KR161
nm

nm

R164 10K

nm

R149 10K

nm

R151 10K

10KR157
nm

10KR163
nm

BSS84
Q62

3

1

Q7
BSS84

2

3

1

eMMC (usdhc2 interface) 01100000 01001000 00000000

10KR223

10KR224

10KR225

10KR226

10KR227

R228 10K

10KR229

nm

X_LCD_D1

X_LCD_D11

X_LCD_D14

Q23
BSS84

2

3

1

VCC3V3

R220
1K

R221
1K

GND

1K
R222

GND

BOOT_CFG1 [1] 0   ->   1

0   ->   1

0   ->   1

1   ->   0

1   ->   0

1   ->   0

1   ->   0

BOOT_CFG2 [3]

BOOT_CFG2 [6]

1   ->   0

1   ->   0

NAND -> SD

nm

nm

nm

nm

nm

nm

R150,152,154,156,158,159,161,164,136,148,137,225,138,144,228,146

R150,152,153,155,158,159,161,164,223,147,224,225,226,227,228,229R149,151,154,156,157,160,162,163,148,136,137,143,138,144,145,146

R149,151,153,155,157,160,162,163,223,147,224,143,226,227,145,229

eMMC -> SD

0   ->   1

1

74HC1G04

3

42

5

U11

2

Q18
1

3

2N7002

1
Q21

2

2N7002

3

Q22
2N7002

1

3

2

3

2N7002
Q12

2

1

2N7002
Q13

2

1

3

Q14
2N7002

2

1

3

nm

nm

nm

nm

nm

nm

nm

nm

nm

nm

nm

nm

nm

nm

nm

nm

nm

nm

nm

nm

nm

nm

nm

nm

nm

nm

nm

nm

nm

nm

nm

nm

nm

nm

nm

nm

nm

nm

X1X2-2mm

15-C1,5-A4

15-C4,5-A4,8-D4

15-C4,5-A4,8-A4

15-C1,5-A4,8-D4

15-C1,5-A4,8-B4

15-C1,5-A4,8-B4

15-C1,5-A4,8-C4

15-C1,5-A4

15-C4,5-B2,8-B3

15-C4,5-B2,8-C4

15-C4,5-B2,8-B3

15-C4,5-B2,8-D4

15-C4,5-A4

15-C4,5-A4

15-C4,5-A4

15-C1,5-A4

15-C1,5-A4,8-D4

15-C1,5-A4,8-B3

15-C1,5-B2,8-D4

15-C1,5-B2,8-B3

15-C1,5-B2

15-C4,5-B2

15-C4,5-B2,8-D4

15-C4,5-B2,8-A3

15-C1,5-B2,8-A3

15-C1,5-B2,8-C4 15-C4,5-A4
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Goldcap

Goldcap C1 option: 

- CG011: -25 to 85 C 

- CG014: -45 to 85 C

GND

1

2

BAT42
D2

1
2

Pin Header 1x2 RM2.54mm
X3

BAT42: Forward current 2mA,

Forward Voltage 0.33V @ 25degree 

SDA
SCL

VDD

VSS

CLKOUT

INT

NC0
NC1

1

8

5

3

2

6

4

7

RV-4162-C7

U2

R41
10K

nm

GND

Std. I2C Addr.: 0x68

RTC

C43
100nF
16V 16V

1uF
C117

GND

10K
R42

X_RTC_nINT

VCC3V3

X_I2C1_SCL

X_I2C1_SDA

DAT2
DAT3
CMD
VCC
CLK

DAT1
DAT0

SW2
SW1

G
N

D
1

G
N

D
2

G
N

D
3

G
N

D
4

GND

microSD

GNDGND

6,3V
10uF
C14

16V

C42
100nF

1

2

3

4

5

8

7

10

9

1
1

1
2

1
3

1
4

6

PJS008-2130

X4

GND

GND

GND

R40
10K

Micro SD Card

Note 4: 

External RTC:

Current consumption during access: 35uA

Current consumption time keeping mode at 3V: 350nA

Timekeeping down to 1.0V

Note 5: 

Internal RTC:

Current consumption time keeping mode at 3V: 500uA

Timekeeping down to 2.4V

VCC_SNVS

D1
21

1PS79SB30

GND

330
R3

VCC3V3 VCC_BACKUP

1PS79SB30:

Forward Voltage 0.19V

at 0.1mA forward current

VCC_BACKUP

1 2

0

JP7

VCC_BACKUP

R200 0

0R201

R204 0X_SD1_nCD_Card

X_SD1_D2

X_SD1_D3

X_SD1_CMD

X_SD1_CLK

X_SD1_D0

X_SD1_D1

CLKOUT

Internal RTC is supplied with VDD_SNVS 

VCC3V3

220mF
C1

3,6V

X_SD1_nRESET

GND

VCC3V3

VCC_SD

R241 0
nm

NC
A

VCC
Y

GND

1

2

5

4

3

74LVC1G07

U23

X_SD1_nCD

GND

Vih = 0.80V @ 3.3V VIN

nm
R242 0

E0
VCC

SCL
SDA
GND
PAD

WC

E1
E2

U27

3

2

7

9

4

5

6

8

1

M24C32

GND

VCC3V3

GND

1

0

JP8
2

10K
R243

GND

VCC3V3

EEPROM I2C Addr.: 

Address Memory Area:

Address ID Page:
0x54
0x5C

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

X1X2-2mm

PCB Population SD-Card Interface phyCORE-SOMs

phyCORE-i.MX 93 phyCORE-i.Mx 6UL/ULLParts

U21

R241

U23

R242

populated

not mounted

populated

not mounted populated

not mounted

populated

not mounted

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

phyCORE-i.MX 6UL/ULL: Signal not available

phyCORE-i.MX 6UL/ULL: no Pull-Up available

X1X2-2mm

EEPROM

R198 22
R199 22

R202 22
R203 22

VOUT

GND

VIN
ON

U21

B2

A2

B1

A1

AP22913CN4-7

5-A2

5-A2

12-A2,14-D1,15-A2,15-D1,16-A3,5-B6,6-A6

12-A2,14-D1,15-A2,15-D4,16-A3,5-B6,6-A6

5-A2

5-A2

5-A2

5-A2

16-B4,5-C2

5-C4

5-A2
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RS232

X_UART5_RXD_RS232

X_UART5_TXD_RS232

GND

Note!: RS232 and RS485 are population options. You can only use one at a time!

X_UART5_RS485_BX_UART5_RS485_A

X_UART5_RTS_RS232

X_UART5_CTS_RS232

7

9

21

3

5

8

4

6

10

Pin Header 2x5

X5

RS232/RS485 Pin Header 

RS485

CAN

GND GND

X_CANL X_CANH

CAN Pin Header

X6

Pin Header 2x5

8

10

6

4

2

9

7

5

3

1

X_UART5_RXD_RS232

X_UART5_TXD_RS232

X_UART5_RTS_RS232

X_UART5_CTS_RS232

VCC3V3

GND

X_GPIO1_9/UART5_nRTS

X_UART5_TX

X_UART5_RX

VCC3V3

GND

X_UART5_RS485_B

X_UART5_RS485_A

X_UART5_RX

X_UART5_TX

X_GPIO1_9/UART5_nRTS

R127 0

X_TAMPER4/UART5_nCTS
GPIO5_4 as UART5_nCTS

Shield

R117 120

C159
330pF
50V

GND

JP5 1

5m

2

VCC3V3

GND

R10 0

GND

C160
330pF
50V

R218
10K

nm

VCC3V3

X_CANH

X_UART3_nCTS/CAN1_TX

X_UART3_nRTS/CAN1_RX

X_CANL

X_GPIO5_2

RS485_AL

RS485_BL
nRE

GND

VCC3V3

RS485_A

RS485_B

DE

TXD_TTL

RXD_TTL

M-R-RS485_2.A0

BIA

CTS_TTL

RXD_TTL

TXD_RS232

RTS_RS232

CTS_RS232

RXD_RS232

TXD_TTL

RTS_TTL

GND

VCC3V3

M-R-RS232_2.A1

ARA

VCC3V3

GND

X_CANL

X_CANH

CAN_EN

CAN_RXD

CAN_TXD

CANL

CANH

AV

M-R-SN65HVD234.A0

A

17

18

19

10-B2,5-B2

10-A1,5-B2

10-B2,5-B2

10-A1,5-B2

5-C6

5-C6

10-A3

10-B5

10-B5

10-A3

10-B6

10-A3

10-B3

10-B6

10-B6

10-B3

10-B5

10-B3

10-A1,5-C2

10-C2,5-C2

10-D4

10-C5

10-D4

10-C6

5-C2

5-C2
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R
RE

DE
D GND

A

B
VCC

TXD_TTL
DE

RS485_B

RS485_A

RXD_TTL

RS485_B

RS485_ADE

TXD_TTL

RXD_TTL

VCC3V3

VCC3V3

GND

GND GNDGND GND GND

GND

8

7

6

54

3

2

1

ABI_U1

SN65HVD12D

5
0
V

A
B

I_
C

2
3
3
0
p
F

3
3
0
p
F

A
B

I_
C

3

5
0
V 2

1

14

A
B

I_
R

1

ABI_L1 2250R/100MHz

ABI_L2
2250R/100MHz

14

A
B

I_
R

2

2

1
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001
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nRE
nRE

RS485_BL

RS485_AL

RS485_BL

RS485_AL

ABI_C1
100nF
50V
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5
0
V

3
3
0
p
F

A
A

R
_
C

1

3
3
0
p
F

A
A

R
_
C

2

5
0
V

1

2 14

A
A

R
_
R

1

1

2

A
A

R
_
R

2

14

1

2 14

A
A

R
_
R

3

1

2 14

A
A

R
_
R

4

2250R/100MHzAAR_L1
AAR_L2 2250R/100MHz

2250R/100MHzAAR_L3
2250R/100MHzAAR_L4

A
A

R
_
C

3
3
3
0
p
F

5
0
V

3
3
0
p
F

5
0
V

A
A

R
_
C

4

RXD_RS232

TXD_RS232

CTS_RS232

RTS_RS232

CTS_TTL

TXD_TTL
RTS_TTL

RXD_TTL

RS232 Transceiver

GND GND GND GND GND GND GND GND

GND

GND

GND

VCC3V3

GND

RXD_RS232

CTS_RS232

RTS_RS232

TXD_RS232

RXD_TTL

CTS_TTL

RTS_TTL

TXD_TTL

VCC3V3

GND

D

C

B
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T. Jacobus

002

M-R-RS232_2

AAR_U1

1

3

4

5

10

11

12

9

16 6

2

7

14

13

8

15
GND
R2IN
R1IN

T1OUT
T2OUT

V+

V-VCC

R2OUT
R1OUT

T1IN
T2IN

C2-
C2+
C1-
C1+

SP3232EBEN-L

RTS_RS232L

TXD_RS232L

RXD_RS232L

CTS_RS232L

AAR_C5
50V
100nF

AAR_C6
50V
100nF

AAR_C7
50V
100nF AAR_C8

50V
100nFAAR_C9

50V
100nF
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RS

VCC
CANH
CANL
GND

EN
R
D

CAN_TXD
CAN_RXD
CAN_EN

S
1

D
2

S
3

D
4

D
1

S
2

D
3

S
4

CANL X_CANL
CANH X_CANH

GND

GND

CAN_TXD

CAN_RXD

CAN_EN

X_CANH

X_CANL

GND

VCC3V3

AAV_U1

SN65HVD234D SO-08/150

1

4

5

2

6

7

3

8

AAV_R1
0

LCDA12
AAV_D1

4 3 2 1

5 6 7 8

AAV_L1

51uH

3

4

2

1

GND

VCC3V3
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IN

EN1
OC1

EN2
OC2

OUT1

OUT2

GND

U15

TPS2052B

1

6

7

5

4

8

3

2

VCC5V

GND

OTG1_PWR

OTG2_OC

600R/100MHz
L17

GNDGND

16V
100nF
C35 C36

100nF
16V

GND GND

L18
600R/100MHz

16V
100nF
C37

GND

VBUS
DM
DP
ID
GND

SHIELD1
SHIELD2
SHIELD3
SHIELD4
SHIELD5
SHIELD6

GND

R34
10K
nm

GND

USB_Shield

Micro-USB-AB

X8

11

10

9

8

7

6

5

4

3

2

1

USB micro-AB

X_USB_OTG1_CON_D-

X_USB_OTG1_CON_D+

Q9
Si2312

2

1

3

GND

10K
R35

GND

GND

SRV05-4

D4

4

5

6

3

2

1

GND

10K
R36

X_USB_OTG2_D-

X_USB_OTG2_D+

X_OTG2_ID

GND

1

2

3

6

5

4

D5

SRV05-4

VCC3V3

VCC
D-
D+
GND
SHIELD1
SHIELD2
SHIELD3
SHIELD4

GND

USB_Shield

USB Type A

2
1

green

D
1
1

GND

330
R1

2
1

D
1
2

green

R2
330

VCC5V

1

3 2

IRLML6401

Q1

R110
100K

R102 0
nm

100nF
16V

C38

GND GND

X_USB_OTG1_VBUS

Q15
BSS123

2

1

3

GND

R37
10K

GND

VCC3V3

GND

C39

16V
100nF

L19 120R/100Mhz/2A

USB_OTG_VBUS

16V

C40
100nF

C155
4,7uF
10V

GND

USB_OTG1_VBUS

USB_OTG1_VBUS

X_OTG1_ID

3

1

2

BSS123
Q16

GNDGND

100nF
16V

C41

X_OTG1_ID

VCC3V3

X_USB_OTG2_VBUS

GND

X_USB_OTG2_VBUS

OTG1_OC

R39
10K

VCC3V3

X_USB_OTG1_D-

Note 8:

USB_OTG1 on USB-OTG connector X8: J13+J14=1+2
USB_OTG1 on expansion connector X16: J13+J14=2+3

X_USB_DM_EXP

X_USB_DP_EXP

X_USB_OTG1_D+

X_USB_OTG1_CON_D-

X_USB_OTG1_CON_D+

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

VCC3V3 VCC3V3

USB OTG1

USB HOST OTG1 Expansion Port Selection

USB-Buchse stehend abgewinkelt Typ A

X7

S4

S3

S2

S1

4

3

2

1

R19 0

0R20

3

1

2 Q19
BSS123

GNDGND

C189

16V
100nF

VCC3V3

OTG2_PWR

X_nRESET_OUT
BSS123
Q202

1

3

GNDGND

100nF
16V

C190

RESET_OUT

C3

10V
47uF 47uF

C2

10V

R70
10K

R71
10K

C167
10uF
10Vnm

nm nm

R111
10K

R219
10K

R69
10K

R128

nm

10K
R129

nm

10K

J13

2

1

3

0
default 1+2

J14

2

1

3

0
default 1+2

5-B2

5-B2

5-B2

5-B2

12-A2,13-B1,14-C1,15-A2,15-D4,16-A3,5-B4,6-A6,7-C1

16-A3

16-A4

11-C4,16-B3,5-B4

11-A1,16-B3,5-B4

11-B4

11-D6

11-D6

11-B4

5-C2

Note: Use 1.8V as pull-up 
voltage for USB ID signals 
when using i.MX 93
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16V
100nFC30

S
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S

D
A

M
IC

D
E
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/L

IN
E

1
L
M

LINE1LP

LINE1RP

MIC3L/LINE1RM

LINE2LP

LINE2RP/LINE2LM

M
IC

3
R

/L
IN

E
2
R

M

MICBIAS

AVSS_ADC

AVDD_ADC
DRVDD1

H
P

L
O

U
T

H
P

C
O

M

DRVSS

H
P

R
O

U
T

DRVDD2

LEFT_LOP

RIGHT_LOP

AVDD_DAC

AVSS_DAC

S
P

O
M

SPVSS

SPVDD

S
P

O
P

NC/SWINM

N
C

/S
W

O
U

T
M

N
C

/S
W

O
U

T
P

NC/SWINP

R
E

S
E

T

G
P

IO
1

DVDD

M
C

L
K

B
C

L
K

W
C

L
K

D
IN

D
O

U
T

DVSS

IOVDD

GND_EXP

U8

TLV320AIC3007

41

40

39

3
8

3
7

3
6

3
5

3
4

33

3
2

3
1

30

2
9

2
8

27

2
6

25

24

2
3

22

21

20

19

18

1
7

16

1
5

1
4

13

12

11

10

9

8

7

6

5

4

3

21

16V
100nFC29

6,3V
1uFC139
6,3V
1uFC138

AGND

AGND AGND AGNDAGND

VCC3V3_ANALOG

AGND
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Commercial (0 to 70 C):  VE139 

nm

R27
0

nm
0
R28

nm
0
R29

nm

R30
0

Shield

Shield

Shield

C148
100nF
50V

C147
100nF
50V

nmnm

C145

50V
2,2nF

C146

50V
2,2nF

GNDGND

C216

50V
100nF

C217

50V
100nF

nmnm

5-B4

5-B4

5-B4

5-B4

13-A5,5-B4

13-A1,5-B4

13-A4,5-B4

13-B1,5-B4

13-B1,5-B4

13-A5,5-B4

13-B4,5-B4

13-B1,5-B4

11-B1,12-A2,14-C1,15-A2,15-D4,16-A3,5-B4,6-A6,7-C1

5-A2

13-B1

13-A4

13-B1

13-A4

13-B4

13-A1

13-B5

13-A113-A5

13-B3

5-A2

5-A2

13-B4

13-A1

13-A3

13-C4

13-A3

13-C4

13-A3

13-C4

13-C4

13-B3

13-B3,13-B5

13-B3,13-D5

13-B5,13-D5

13-B5,13-D5

13-B3,13-D5

13-B3,13-B5

5-A2

5-A2

5-A2

5-A2

5-A2
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Note 11: 

If R26 is not mounted: Switching frequency = 1.25 MHz
If R26 is mounted: Switching frequency = 2.5 MHz

Note 10: 

Jumper Setting J19 : 2+3 (by default):

CTRL1 should be grounded in order to set the I2C address properly 

The addresses 0x48, 0x5d, 0x45 should be reserved for phyCAM-P
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Resistive Touch Controller

Note 14: 

If Audio Codec U8 is not populated, 

the resistors from R213 to R216 should also not be mounted.

Audio/Video Connector
Note 13: 

Please place all the following resistors near the connector X1

R168 0
0R169

R170 0
0R171

0R213

R172 0
0R173

0R174
0R175

R176 0
R177 0

R178 0
0R179

R180 0
0R181

0R182
0R183

R184 0
R185 0

0R186
0R187
0R188
0R189

R190 0
0R191

R192 0
0R193

R194 0
0R195

R196 0

J23

3
1

0
2

G
N

D
G

N
D

G
N

D
G

N
D

G
N

D

G
N

D
G

N
D

G
N

D
G

N
D

G
N

D

G
N

D

VCC3V3

VCC_BL VCC5V

3

1

36

40

38

35

18

16

14

10

1470V40B10T

20

7

4

22

29

28

13

12

32

34

37

X14
2

31

30

25

23

21

24

33

27

26

39

19

17

15

11

9

8

65

GND GND

Drill Hole  2.2mm/4.5mm

X17 X18

Drill Hole  2.2mm/4.5mm
PBA-CD-10 (PB-02013, PB-02029, PB-02030)

18 191472.5

A.Beuscher, R.Stidronski, H.Atifi

15.11.2023 002

1470V16B10T

7

12

10

14

15

11

6

13

4

1

3

2
X15

8

16

5

9

2

1

default: 2+3

J11

0

3

16V
100nF10uF

6,3V

R214 0
R215 0
R216 0

100nF
16V

50V
220pF

C201

6,3V
1uF

C202

6,3V
1uF

16V
100nF
C195

2250R/100MHz

220pF
50V

220pF
50V

0

J24

3
1

2

50V
2,2nF

50V
2,2nF

50V
220pF

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

X_JTAG_TCK/SAI2_RXD

X_JTAG_TDI/SAI2_BCLK X_JTAG_TDO/SAI2_SYNC

X_LCD_ENABLE

X_LCD_D16

X_LCD_D11

X_LCD_D14

X_LCD_D13

X_LCD_D8

X_LCD_D6

X_LCD_D5

X_LCD_D15

X_LCD_D9

X_LCD_D12

X_LCD_D10

X_LCD_D7

X_LCD_D4

X_LCD_D2 X_LCD_D3

X_LCD_D0

X_LCD_D1

X_LCD_HSYNC

X_LCD_CLK

X_LCD_VSYNC

X_LCD_RESET

LCD_RESET

X_LCD_D17

X_I2C1_SCL

X_I2C1_SCL X_I2C1_SDA

X_I2C1_SDA

X_nRESET_OUT

X_nRESET_OUT

X_GPIO1_4/PWM3

X_GPIO1_18

X_LCD_D18_AV

X_LCD_D19_AV

X_LCD_D20_AV

X_LCD_D21_AV

X_LCD_D22_AV

X_LCD_D23_AV

TS_X+

TS_X+

TS_Y+

TS_X-

TS_X-

TS_Y+

TS_Y-

TS_Y-

X_SAI2_SYNC

X_SAI2_RXD

X_SAI2_BCLK

X_SAI2_TXD

X_AV_INT

X_JTAG_nTRST/SAI2_TXD

X_GPIO5_3

R233
4,7K

GND GND GND GND GND GND

GND

GNDGND

GND

VCC3V3 VCC3V3 VCC3V3

VCC3V3

GND

C199 C197C198C203C204 C200

L23

GND

0x48

0x49

0x4A

0x4B

Adress

2+3

J23

2+3

1+2

1+2

J24

2+3

1+2

2+3

1+2

1+2

2+3

Default

C207C205C206

L24 4,7uH

4,7uHL25

L26 4,7uH

4,7uHL27

SDA
SCL

AD1

PRINTDAV

RESET

DGND

I/OVDD

NC0

AUX

AGNDVREF
SNSVDD

X+
Y+

SUBGND

X-
Y-

SNSGND

NC1

AD0
EP

U20

21

20

19

18

17

16

15

14

13

12

11 10

9

8

7

6

5

4

3

2

1

TSC2004

R232
10K

50V

C208
2,2nF

50V

C209
2,2nF

GNDGND

5-B2

5-A4,8-A5

5-A4,8-A4,8-D4

5-A4,8-B4,8-D4

5-A4,8-B4,8-C4

5-A4,8-A4

5-B2,8-B3,8-C4

5-B2,8-B3,8-D4

5-A4,8-B4

5-A4,8-A4

5-A4,8-B4

5-A4,8-A4

5-A4,8-B3,8-D4

5-B2,8-B3,8-D4

5-B2,8-A3 5-B2,8-A3

5-B2,8-A3,8-D4

5-B2,8-A3,8-C4

5-B2

5-B2

5-B2

5-B2

5-A4,8-A5

12-A2,14-D1,15-D1,16-A3,5-B6,6-A6,9-A1

12-A2,14-D1,15-A2,16-A3,5-B6,6-A6,9-A1

12-A2,14-D1,15-D4,16-A3,5-B6,6-A6,9-A1

12-A2,14-D1,15-A2,16-A3,5-B6,6-A6,9-A1

11-B1,12-A2,13-B1,14-C1,15-A2,16-A3,5-B4,6-A6,7-C1

11-B1,12-A2,13-B1,14-C1,15-D4,16-A3,5-B4,6-A6,7-C1

5-C2

5-C4

5-A6

5-A6

5-A6

5-A6

5-B6

5-B6

15-D1

15-A6

15-D1

15-A6

15-A6

15-D4

15-D4

15-A6

12-A4

12-A4

12-A4

12-A4

5-B6

5-C2
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Expansion Connector

G
N

D

VCC3V3 VCC5V

G
N

D
G

N
D

G
N

D
G

N
D

G
N

D
G

N
D

G
N

D
G

N
D

G
N

D
G

N
D

G
N

D

VCC_BL

VCC5V

X_UART2_TX/SPI3_SS0

X_UART2_RX/SPI3_CLKX_UART2_RTS_B/SPI3_MISO

X_UART2_nCTS/SPI3_MOSI

X_UART1_TX

X_UART1_RX

X_I2C1_SCL

X_I2C1_SDA

JTAG is muxed with I2S and GPT2

X_nRESET_OUT

X_nRESET_IN

X_UART3_RX_EXP

X_nUSB_OTG1_CHD

X_JTAG_MOD/SPDIF_TX X_GPIO1_1/nWDOG1

CCM Clock

SPDIF/GPT_CLK Watchdog

LCD[18-23] is configured to SD2 (4 bit)

USB OTG can be routed on Expansion Port by setting Jumpers J13 and J14 

X_SNVS_TAMPER0
Tamper

USB Charge

UART1 for Debug

SPI3

I2C1

X_USB_DM_EXPX_USB_DP_EXP

X_UART3_nCTS/CAN1_TX_EXP X_UART3_nRTS/CAN1_RX_EXP

X_CCM_CLK1_P X_CCM_CLK1_N
CAN is available by setting Jumpers J1 and J2CAN TX or UART3 CTS

X_LCD_D18/SD2_CMD

X_LCD_D19/SD2_CLK

X_LCD_D20/SD2_D0

X_LCD_D21/SD2_D1

X_LCD_D22/SD2_D2

X_LCD_D23/SD2_D3

C61
100nF
16V

C62
100nF
16V

C63

16V
100nF

C64
100nF
16V

C65

16V
100nF

C66
100nF
16V

100nF
C67

16V

C68
100nF
16V

100nF
C69

16V

C70
100nF
16V

C71
100nF
16V 16V

100nF
C72 C73

100nF
16V 16V

100nF
C74 C75

100nF
16V

C76
100nF
16V 16V

100nF
C77

16V

C78
100nF

16V
100nF
C79

VCC3V3

VCC5V

16V
100nF
C80

16V
100nF
C81

16V
100nF
C82 C83

100nF
16V

100nF
C84

16V

GND

6,3V
1uF
C141

C142
1uF
6,3V

C143
1uF
6,3V

6,3V
1uF
C144

VCC_BL

GND

100nF
C85

16V

C86

16V
100nF

16V
100nF
C87

100nF
16V

C88 C89

16V
100nF

C90
100nF
16V

C91

16V
100nF

C92
100nF
16V

100nF
C93

16V

100nF
16V

C94 C95

16V
100nF 1uF

C118

16V

C119

16V
1uF

C120
1uF
16V 16V

1uF
C121 C156

4,7uF
10V

4,7uF
C157

10V

GND

C96
100nF
16V 16V

100nF
C97

100nF
16V

C98

10V

C158
4,7uF

GND

C17
10uF
6,3V

VCC3V3_MAIN

6,3V
10uF
C18

GND

6,3V

C19
10uF

VCC1V8

C20
10uF
6,3V 16V

100nF
C99

EMC Blocking 

X_JTAG_TCK/SAI2_RXD

X_JTAG_TDI/SAI2_BCLK X_JTAG_TDO/SAI2_SYNC

X_JTAG_nTRST/SAI2_TXDX_JTAG_TMS/SAI2_MCLK

PMIC Standby Request from Controller

X_UART3_TX_EXP

X_USB_OTG1_VBUS

X_OTG1_ID

VCC1V8

VCC_CAM

GND

C168
10uF
6,3V

C169
10uF
6,3V 16V

100nF
C170

GND

Drill Hole  2.2mm/4.5mm

X19

GND

X20

Drill Hole  2.2mm/4.5mm
GND

Drill Hole  2.2mm/4.5mm

X21

X_ONOFF
CPU ON/OFF

X_BOOT_MODE1

X_GPIO5_9

X_SNVS_PMIC_ON_REQ

X_PMIC_STBY_REQ

X_RTC_nINT
External RTC Interrupt Output

Power Fail Signal if resistor R22 is mounted

4,7uF
C179

10V 100nF
16V

C177

C178
100nF
16V

JTAG Interface

PMIC Power On Request from Controller

Boot Mode Selection

ADC Input 

X_BOOT_MODE0

X_GPIO1_3/ADC_IN3

x2x30 2mm socket

X16

60

58

59

57

5655

5453

52

50

51

49

48

46

47

45

43 44

41 42

40

38

36

34

39

37

35

33

2

3231

3029

2827

2625

2423

2221

2019

1817

1615

1413

1211

109

87

65

43

1

C151

25V
47nF

25V
47nF
C152 C153

47nF
25V

C154

25V
47nF

5-D5

5-D5 5-D5

4-A2,4-C4,4-D3,5-C6

5-C5,7-B1

5-C4

4-D5,5-B4

5-C2

5-B4

12-A2,14-D1,15-A2,15-D1,5-B6,6-A6,9-A1

12-A2,14-D1,15-A2,15-D4,5-B6,6-A6,9-A1

11-B1,12-A2,13-B1,14-C1,15-A2,15-D4,5-B4,6-A6,7-C1

12-A4,5-D5

5-C4

5-C2

11-D6

5-D1

5-D15-D1

11-D6

11-A1,11-C4,5-B4

5-B6

5-C2

5-A6

5-A6

5-A6

5-A6

5-A6

5-B6

5-C6

5-C6

5-C4

4-B4,5-C4 5-C2,9-A3

5-D5

5-C65-C6

5-D1

5-B2

5-C2 5-C2

4-A2,5-B4
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