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USB0 OTG

USB1 HOST

Max trace-length mismatch
between USB signals pairs
should be no greater than 3.8mm.

Layout Note:

90 ohms differential trace
impedance.

Max trace-length mismatch
between USB signals pairs
should be no greater than 3.8mm.

90 ohms differential trace
impedance.

Layout Note:
2: The USBx_ID should be connected to ground for USB host operation
or open-circuit for USB peripheral operation, 
and should never be connected to any external voltage source.

Review Note:

1: USBx_ID Maximum Ratings: -0.5V--2.1V.
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For 16GB Part :
A6=J5=GND

MicroSD CARD

Place R43, R42 Close To MPU(U17) .

Layout Note:

Layout Note:

Place R184 Close To MPU(U17) .

The MMC1, MMC0, QSPI signals must be length-matched :

Layout Note:

That is:

The MMC1_* group should be matched within 300 Mil (7.62 mm).

The QSPI_* group (Included the net to J11 of Page 12) should be matched within 200 Mil (5.08 mm).

The MMC0_* group should be matched within 300 Mil (7.62 mm).

ID Memory

MMC1_RSTn

MMC1_DAT1
MMC1_DAT2
MMC1_DAT3
MMC1_DAT4
MMC1_DAT5
MMC1_DAT6
MMC1_DAT7
MMC1_CMD
MMC1_CLK

MMC1_DAT0

eMMC_VCCI

WP

QSPI_D0

QSPI_D1

QSPI_D2

QSPI_D3

MMC1_DAT0
MMC1_DAT1
MMC1_DAT2
MMC1_DAT3
MMC1_DAT4
MMC1_DAT5
MMC1_DAT6
MMC1_DAT7

QSPI_D0
QSPI_D1
QSPI_D2
QSPI_D3
QSPI_CSn

MMC1_RSTn

AM437x_QSPI_CLK

AM437x_MMC1_CLK
MMC1_CMD

SD_CD

SD_CLK

SD_CMD

SD_DAT0
SD_DAT1

SD_DAT3
SD_DAT2

QSPI_CLK

MMC1_CLK

QSPI_CSn
QSPI_CLK DGND

DGND

DGND

V3_3D

V3_3DV3_3D

DGND DGND

DGND

DGND

V3_3D

V3_3D

V3_3D

DGND

DGND

DGND

DGND

DGND

DGND

V3_3D 3V3_SD

GND_EARTH_2

V3_3D

DGND

V3_3D

EEPROM_I2C0_SDA[6]
EEPROM_I2C0_SCL[6]

MMC0_DAT0[6]
MMC0_DAT1[6]

MMC0_DAT3[6]
MMC0_DAT2[6]

MMC0_SDCD[6]

MMC0_CMD[6]

MMC0_CLK[6]

GPIO_2 [12]
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microSD

J2
uSD-SCHA5B

DAT2
1

CD/DAT3
2

CMD
3

VDD
4

CLOCK
5

VSS
6

DAT0
7

DAT1
8

GND
9

CD
10

GND3
11

GND4
12

GND5
13

GND6
14

GND7
15

GND8
16

R153
10K
NI

R
38

10
K

R246
10K

C32
100nF

R43 22R

R228 22R

R
37

10
K

C168
10nF

R248
10K

D17

TVS 5V

R
21

10
K

N
I

R
35

10
K

C23
100nF

R244
10K
NI

R
36

10
K

R184 22R

R
33

10
K

U22
MTFC4GLDEA-0M

NC11
A1

NC4
A2

DAT0
A3

DAT1
A4

DAT2
A5

NC5
A6

NC6
A7

NC7
A8

NC18
A9

NC95
A10

NC94
A11

NC93
A12

NC92
A13

NC91
A14

NC90
B1

DAT3
B2

DAT4
B3

DAT5
B4

DAT6
B5

DAT7
B6

NC89
B7

N
C

74
B

8

NC53
B9NC52
B10NC51
B11NC50
B12NC49
B13

NC19
B14

NC34
C1

V
D

D
IM

C
2

NC33
C3

V
S

S
Q

4
C

4

NC32
C5

V
C

C
Q

4
C

6

NC31
C7NC30
C8NC29
C9

NC25
C10

NC23
C11NC22
C12NC21
C13NC20
C14

NC48
D1

NC46
D2

NC39
D3NC38
D4NC37
D12NC36
D13NC35
D14

NC1
E1

NC2
E2

NC3
E3V

C
C

3
E

6

V
S

S
2

E
7

V
S

S
5

N
5

NC8
E8

NC9
E9

NC10
E10

NC12
E12

NC13
E13

NC14
E14

NC15
F1

NC16
F2

NC17
F3

V
C

C
2

F5

NC24
F10

NC26
F12

NC27
F13

NC28
F14

NC88
G1

N
C

81
G

2

V
S

S
1

G
5

N
C

78
G

10

NC40
G12

NC41
G13

NC42
G14

N
C

79
G

3

NC43
H1

NC44
H2

NC45
H3

V
S

S
3

H
10

NC54
H12

N
C

55
H

13
N

C
56

H
14

NC47
H5

N
C

57
J1

N
C

58
J2

N
C

59
J3

N
C

60
J5

N
C

69
J1

3
N

C
70

J1
4

N
C

71
K

1
N

C
72

K
2

N
C

73
K

3

N
C

77
K

7

V
S

S
4

K
8

V
C

C
1

K
9

N
C

80
K

10

NC82
K12 NC83
K13 NC84
K14 NC85

L1 NC86
L2 NC87
L3

NC96
L12 NC97
L13 NC98
L14 NC99
M1 NC100
M2 NC101
M3

V
C

C
Q

5
M

4

CMD
M5

CLK
M6

NC105
M7 NC106
M8 NC107
M9 NC108

M10 NC109
M11 NC110
M12 NC111
M13 NC112
M14 NC113

N1

V
S

S
Q

1
N

2

NC115
N3

V
C

C
Q

3
N

4

NC117
J12 NC118
N7 NC119
N8 NC120
N9

N
C

75
N

10
N

C
76

N
11

N
C

68
N

12

N
C

67
N

13

N
C

66
N

14

N
C

65
P

1

N
C

64
P

2

V
C

C
Q

1
P

3

V
S

S
Q

3
P

4

V
C

C
Q

2
P

5

V
S

S
Q

2
P

6

N
C

63
P

7

N
C

61
P

8
N

C
62

P
9

NC114
P10

NC104
P11

NC103
P12

NC102
P13

NC116
P14

RST
K5

V
C

C
0

J1
0

NC121
E5 NC122
N6 NC123
K6

R42 22R

C33
1uF

C20
10nF

R
34

10
K

R
26

0
10

K

R
55

10
K

R227 22R

R243
10K

R247
10K

R229 22R

R
40

10
K

U3

N25Q256A13EF840

DQ0
5

DQ1
2

W#/VPP/DQ2
3

HOLD#/DQ3
7

VCC
8

S#
1

C
6

Vss
4

PAD
9

C18
100nF

R
54

10
K

R
39

10
K

R261
10K

C202
10uF

R
41

10
K

A
M

4
3

7
x

 M
M

C
1

/Q
S

P
I/

N
an

d

U17-13

AM437X_ZDN

GPMC_CSN3/QSPI_CLK
B12

GPMC_BE0N_CLE/QSPI_D3
C10GPMC_WEN/QSPI_D2
D10GPMC_OEN_REN/QSPI_D1
E10GPMC_ADVN_ALE/QSPI_D0
A9

GPMC_CS0n/QSPI_CSn
A8

GPMC_AD0/MMC1_DAT0
B5

GPMC_AD1/MMC1_DAT1
A5

GPMC_AD2/MMC1_DAT2
B6

GPMC_AD3/MMC1_DAT3
A6

GPMC_AD4/MMC1_DAT4
B7

GPMC_AD5/MMC1_DAT5
A7

GPMC_AD6/MMC1_DAT6
C8

GPMC_AD7/MMC1_DAT7
B8

GPMC_WAIT0
A2

GPMC_WPn
B3

MMC1_CLK
B9

MMC1_CMD
F10

R232 22R

R13
0R
NI

R249
10K

FB23

120ohm 1.3A
1 2

R230 22R

R262
100K

C24
10uF

R245
10K

D16

TVS 5V

D13

TVS 5V

D12

TVS 5V

R231 22R

R20
0R
NI

U12

CAT24C256W

A0
1

A1
2

A2
3

SCL
6

SDA
5 VCC

8

VSS
4

WP
7

C36
100nF

D14

TVS 5V

D11

TVS 5V

D15

TVS 5V

C22
100nF

R22
10K
NI
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Pin32

Pin31

Pin33

Pin28

Pin27

Pin35

Pin15

Pin17

Pin41

PHY Address:
( 0 0 ) 1 1 1

MODE:

RGMII MODE
10/100/1000 Speed
Half/Full Duplex

1 1 1 1

0
CLK125_EN:

Dis 125MHz Output

LED_MODE:
1
Single-LED Mode

Strapping Options:
3.3V 1.2V

1.2V

3.3V

IO=3.3V

1.2V

1.2V

Layout Note:

Place R61 Close To MPU(U17) .

Place R8 Close To J11 .

Place R58, R60 Close To MPU(U17) .

Place R* Close To MPU(U17) .

Place R* Close To PHY(U21) .

Layout Note:

Layout Note:

Layout Note:

The RGMII1 and RGMII2 signals must be length-matched by TX and RX groups:

That is, the TX group should be matched within 300 Mil (7.62 mm),
and the RX group should be matched within 300 Mil (7.62 mm).
Total length should not exceed 1750 Mil (44.5 mm).

There is no requirement to match the TX and RX groups because their clocks are not related.

Max trace-length mismatch
between GBE signals pairs
should be no greater than ? mm.

100 ohms differential trace
impedance.

Layout Note:

Review Note:

The KSZ9031RNX reduces board cost and
simplifies board layout by using on-chip 
termination resistors for the four differential pairs,
 so no other resistors be needed.

ETH1_RESETn

GBE1_TRP3
GBE1_TRN3

GBE1_TRN2
GBE1_TRP2

GBE1_TRP1

GBE1_LED_ACT

GBE1_TRN0
GBE1_TRP0

GBE1_TRN1

MDC
MDIO

ISET

GBE1_LED_LINK

ETH1_LDO_O

AM437X_RGMII1_RXCTL
AM437X_RGMII1_RXCLK

AM437X_RGMII1_RXD3
AM437X_RGMII1_RXD2
AM437X_RGMII1_RXD1
AM437X_RGMII1_RXD0

ETH_MDIO_CLK
ETH_MDIO_DATA

AM437X_RGMII1_TXD0

AM437X_RGMII1_TXCTL
AM437X_RGMII1_TXCLK

AM437X_RGMII1_TXD3
AM437X_RGMII1_TXD2
AM437X_RGMII1_TXD1

ETH1_RXD3

ETH1_RXD2

ETH1_RXD1

ETH1_RXD0

ETH1_RXDV

GBE1_LED_ACT

GBE1_LED_LINK

ETH1_RXCLK

INT_N

ETH1_INTn

ETH1_RXDV

ETH1_RXD3

ETH1_RXD1
ETH1_RXD2

ETH1_RXCLK

ETH1_RXD0

ETH1_TXD0

ETH1_TXEN
ETH1_TXCLK

ETH1_TXD3
ETH1_TXD2
ETH1_TXD1

RXCLK

CLKOUT2
CLKOUT1

TXCLK

ETH1_INTn

LED_MODE

LED_MODE

ETH1_LDO_O

GBE1_TRN0
GBE1_TRP0

GBE1_TRP1
GBE1_TRN1

GBE1_TRN2
GBE1_TRP2

GBE1_TRP3
GBE1_TRN3

GBE1_LED_LINK

GBE1_LED_ACT

DGND DGND

DGND

DGND

DGND

DGNDDGND

DGND

DGND

DGND

DGND

DGND

DGND

DGND

DGND

VETH1_AVDDH

VETH1_AVDDL

VETH1_DVDDL

VETH1_DVDDH

VETH1_AVDDL_PLL

VETH1_AVDDL

VETH1_DVDDL

VETH1_AVDDL_PLL
VETH1_AVDDH VETH1_AVDDL_PMOS

V3_3D

VETH1_DVDDHV3_3D

VETH1_DVDDH

VETH1_DVDDH

VETH1_DVDDH

VETH1_DVDDH

VETH1_DVDDH

VETH1_DVDDH

DGND

VETH1_DVDDH

DGND

VETH1_AVDDH

GND_EARTH_1SYS_RESETn[5,10,12]

RGMII2_TXCLK [12]
RGMII2_TXCTL [12]

RGMII2_TXD0 [12]
RGMII2_TXD1 [12]
RGMII2_TXD2 [12]
RGMII2_TXD3 [12]

RGMII2_RXCLK [12]
RGMII2_RXCTL [12]

RGMII2_RXD0 [12]
RGMII2_RXD1 [12]
RGMII2_RXD2 [12]
RGMII2_RXD3 [12]

ETH_MDIO_CLK [12]
ETH_MDIO_DATA [12]

CAM0_XCLK [10]
MCASP0_CLKOUT1 [12]
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FB22

120ohm 1.3A

1 2

R236 22R

C17
100nF

R189

1.5K

R69
1K

A
M

4
3

7
x

 R
G

M
II

 #
1

U17-4

AM437X_ZDN

MII1_TXCLK/RGMII1_TXCLK
D14

MII1_TXEN/RGMII1_TXCTL
A13

MII1_TXD0/RGMII1_TD0
B15

MII1_TXD1/RGMII1_TD1
A14

MII1_TXD2/RGMII1_TD2
C13

MII1_TXD3/RGMII1_TD3
C16

MII1_RXCLK/RGMII1_RCLK
D13

MII1_RXDV/RGMII1_RXCTL
A15

MII1_RXD0/RGMII1_RD0
F17

MII1_RXD1/RGMII1_RD1
B16

MII1_RXD2/RGMII1_RD2
E16

MII1_RXD3/RGMII1_RD3
C14

MDIO_CLK
B17

MDIO_DATA
A17

GPIO5_8
D25

C14
10nF

U21

KSZ9031RNXCA
V

S
S

_P
S

13

LED2
15

DVDDH_1
16

LED1 / PME_N1
17

DVDDL_1
14

TXD0
19

TXD1
20

TXD2
21

TXD3
22

DVDDL_2
18

DVDDL_3
23

GTX_CLK
24

TX_EN
25

DVDDL_4
26

RXD3
27

V
S

S
29

DVDDL_5
30

RXD1
31 RXD0
32

RX_DV
33

DVDDH_2
34

RX_CLK
35

MDC
36

MDIO
37

INT_N / PME_N2
38

DVDDL_6
39

DVDDH_3
40

CLK125_NDO
41

RESET_N
42

LD
O

_O
43

XO
45

XI
46

AVDDH_3
47

ISET
48

AVDDH_1
1

TXRXP_A
2

TXRXM_A
3

TXRXP_B
5

TXRXM_B
6

TXRXP_C
7

TXRXM_C
8

TXRXP_D
10

TXRXM_D
11

AVDDH_2
12

RXD2
28

A
V

D
D

L_
P

LL
44

P
_G

N
D

49

AVDDL_1
4

AVDDL_2
9

R240 22R

C42
10uF

C16
100nF

R183 0R

R220 10K

R237 22R

R66
1K

C198 22pF

C13
10uF

R238 22R

C197 22pF

R58 22R

U19
SN74LVC1G07

2 4

5
31

R204 0R

R222 10K

R239 22R

R192
4.7K

Y5
25MHz CL=20pF

1
3

2 4

R190 0R

R60 22R

R8 22R R226 10K

R233 22R

C6
47uF

R242 10K

R205 22R

R215 1K

C7
47uF

C35
100nF

R241 10K

R216 22R

R203

10K

J8
RJ45-48F-01GY

TD2+
3

TD1+
1

TD1-
2

RD1+
7

RD1-
8

RCT
6

TD2-
4

GRLA
11

GRLC
12

RD2+
9

RD2-
10

TCT
5 GND

15

GND
16

H1
17

H2
18

YELA
14

YELC
13

C19
10uF

G

S
D1
D2

Q1
FDT434P

1

3 4
2

R225 22R

R206 10K

FB5

120ohm 1.3A

1 2

R217 10K

C38
100nF

R221 22R

R57 0R

R56
100K

R191 0R

C66
100nF

R64 0R NI

A
M

4
3

7
x

 R
G

M
II

 #
2

U17-5

AM437X_ZDN

GPMC_A11/RGMII2_RD0
D8

GPMC_A10/RGMII2_RD1
G8

GPMC_A9/RGMII2_RD2
B4

GPMC_A8/RGMII2_RD3
F7

GPMC_A3/RGMII2_TD2
A4

GPMC_A2/RGMII2_TD3
C6

GPMC_A1/RGMII2_RCTL
C5GPMC_A7/RGMII2_RCLK
F6

GPMC_A6/RGMII2_TCLK
E8

GPMC_A5/RGMII2_TD0
E7

GPMC_A4/RGMII2_TD1
D7

GPMC_A0/RGMII2_TCTL
C3

PR1_MDIO_DATA/CLKOUT1
D24PR1_MDIO_MDCLK/CLKOUT2
C24

R219 22R

C195
10uF

FB4

120ohm 1.3A

1 2

R194
1M
NI

R195
12.1K 1%

C45
10uF

R193 10K

R214 22R

C199
100nF

D1
MMSD103T1

1
2

R61 22R

FB1

180ohm 1.5A
1 2

C41
10uF

C196
10nF
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SYSBOOT18 = 0
SYSBOOT17 = 0
SYSBOOT16 = 0
SYSBOOT15 = 0
SYSBOOT14 = 1
SYSBOOT13 = 0
SYSBOOT12 = 0
SYSBOOT11 = 0
SYSBOOT10 = 0
SYSBOOT9   = 0
SYSBOOT8   = 0
SYSBOOT7   = 0
SYSBOOT6   = 0
SYSBOOT5   = 1
SYSBOOT4   = 0
SYSBOOT3   = 1
SYSBOOT2   = 0
SYSBOOT1   = 0
SYSBOOT0   = 0

SYSBOOT15 14 = 01 :24MHz

SYSBOOT1 SYSBOOT0SYSBOOT2SYSBOOT3SYSBOOT4
SYSBOOT[4:0]

BOOT_SEL0BOOT_SEL1BOOT_SEL2
Boot Source

NA

Option 2 : SYSBOOT Configuration Pins

V_IO=3.3V

BOOT_SEL3

V_IO=3.3V

Place R196 Close To MPU(U17) .

Layout Note:

Place R99 Close To MPU(U17) .

Layout Note:

Layout Note:

Place R135 Close To J3 .

Layout Note:

The LCD, MMC2, Camera signals must be length-matched :

The LCD_* except LCD_PWM group should be matched within 200 Mil (5.08 mm).

That is:

The MMC2_* group should be matched within 300 Mil (7.62 mm).

The CAM0_* group should be matched within 200 Mil (5.08 mm).

If USE: 
R255=0R, R256=NI

0 1

0 1

0

1

1

0

0

0

0 1 0 1 0

0 1 1 0 0

QSPI

SD Card

Boot Source

Option 1 : SYSBOOT Configuration Pins (Default)
SYSBOOT[4:0]

0  0  0  0  0

0  1  0  0  0

Boot Sequence

NAND USB_MS(USB1) MMC0 USB_CL(USB0)

QSPI MMC0USB_MS(USB1) USB_CL(USB0)

SD Card

QSPI (Default)

BOOT_SEL

0

1 (Default)

SW4: Boot From SD

Add Silkscreen Text:

Layout Note:

LCD_PCLK
LCD_VSYNC
LCD_HSYNC
LCD_DE

LCD_DATA1
LCD_DATA0

LCD_DATA3
LCD_DATA2

LCD_DATA6
LCD_DATA7

LCD_DATA4
LCD_DATA5

LCD_DATA9
LCD_DATA8

LCD_DATA11
LCD_DATA10

LCD_DATA14
LCD_DATA15

LCD_DATA12
LCD_DATA13

LCD_DATA17
LCD_DATA16

LCD_DATA19
LCD_DATA18

LCD_DATA22
LCD_DATA23

LCD_DATA20
LCD_DATA21

LCD_PWM

CAM0_VSYNC
CAM0_HSYNC

CAM0_DATA1

CAM0_DATA4
CAM0_DATA5

CAM0_DATA3
CAM0_DATA2

CAM0_DATA0

CAM0_DATA6
CAM0_DATA7
CAM0_DATA8
CAM0_DATA9

CAM0_WEN
CAM0_FIELD

AM437x_MMC2_CLK

CAM0_DATA10
CAM0_DATA11

LCD_DE
LCD_HSYNC
LCD_VSYNC
LCD_DATA15
LCD_DATA14
LCD_DATA13
LCD_DATA12
LCD_DATA11
LCD_DATA10
LCD_DATA9
LCD_DATA8
LCD_DATA7
LCD_DATA6
LCD_DATA5
LCD_DATA4
LCD_DATA3
LCD_DATA2
LCD_DATA1
LCD_DATA0

BOOT_SEL0n

BOOT_SEL2n
BOOT_SEL1n

LCD_DATA0
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Layout Note:

Pin1: 3.3V

Pin2: GND

Pin3: RXD

Pin4: TXD

The RGMII2 signals must be length-matched by TX and RX groups:

That is, the TX group should be matched within 300 Mil (7.62 mm),
and the RX group should be matched within 300 Mil (7.62 mm).
Total length should not exceed 1750 Mil (44.5 mm).

There is no requirement to match the TX and RX groups because their clocks are not related.
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