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B2B DC-DC Perph Board to board connectors, MISC and power blocks

DDR DDR4 64bit BUS

Processor MPPs, CPU Power, GND and SERDESs

1.1 June 2021 AlonR 1. Fix DDR bus width BUG
2. Update MPPs to  support RGMII CP_GE2
3. Fix RGMII 1.8V support with CP_VDDO A & D 
4. Correct EEPROM address to 0x53
5. changed EFUSE due to stock shortage
6. changed 1.2V DC-DC due to stock shortage
7. Removed MCU
8. Changed SPI MUX
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SOM Conn A/B/C

For internal
LDO

PHYAD[0]=0
VDDO=1.8V

PHY internal 
LDO power

PHY internal 
LDO power

To CP0

To Connector

The SPI signals SPI_MISO, SPI_MOSI, SPI_CS# and SPI_CLK should be routed with a
maximum length of 4.5” and should match to each other within 0.1”.

SPI NOR Flash

To Connector

To CP0

To CP0

UART Level Shifter

SMI 1.8V

BOOT_SEL

I2C Address
0x53

2Kbit EEPROM, MAC / SPD

SPI MUX

eMMC

1GbE PHY

Mechanical Holes

LED

BOOT_SEL

CP0_MPP31 Switch INT

CP0_MPP32 MKBUS_INT

IO ClearFog Base/Pro usage

MKBUS_RSTCP0_MPP27

MKBUS_PWMCP0_MPP39

Carrier board PHY reset 1.8V/SIM SelectCP0_MPP53

CP0_MPP33 RSVD

CP0_MPP42 LTE_I2C_IRQ

BOOT_SEL

CP0_MPP34 IO_RST_N

CP0_MPP43 IO_EXP_INT_1.8V

RESET Circuit

P/N Swap

P/N Swap P/N Swap

P/N Swap

P/N Swap

P/N Swap 

VDDO_AD=3.3V
R32 DNP
R25 0R

VDDO_AD=1.8V
R32 10K
R25 10K

P/N Swap 

P/N Swap 

Lane Sawp

VIN_CONN = 5V or 12V

Reset Strap - 0x1

Reset Strap - 0x1

VDDO_SEL 0: 3.3V / 2.5V
1: 1.8V

CONFIG VSS: Bit[1:0] 00
PHYAD[0]=0
VDD_LEVEL=3.3V/1.8V

DIR:
L : B-->A 
H: A-->B

Carrier --> SoC

Carrier <-- SoC

Carrier <-- SoC

Carrier --> SoC

SEL=0 and EN=1 ==> Dx=SxA

From Connector

1.8V_OUT

VIN_CONN

1V_DVDD_PHY

1.8V_AVDD_PHY

VDDO_CP0_AD

3.3V

VDDO_CP0_AD

VDDO_CP0_AD

3.3V

3.3V

GND

GND

1.8V

3.3V_RTC_B2B

3.3V
3.3V

1.8V

3.3V

1.8V

3.3V

3.3V

3.3V

1.8V

3.3V

3.3V

3.3V
1.8V

3.3V
3.3V

RGMII_TXD0 MDI_P0
RGMII_TXD1 MDI_N0
RGMII_TXD2 MDI_P1
RGMII_TXD3 MDI_N1
RGMII_TXCTL MDI_P2
RGMII_TXCLKOUT MDI_N2

MDI_P3
RGMII_RXD0 MDI_N3
RGMII_RXD1
RGMII_RXD2 GBE0_LED0_1.8V
RGMII_RXD3
RGMII_RXCTL
RGMII_RXCLK

SMI_CP0_MDC

SMI_CP0_MDIO

MDI_P0
MDI_N0

MDI_P1
MDI_N1

MDI_P2
MDI_N2

MDI_P3
MDI_N3

PCIE_REFCLK_N1
PCIE_REFCLK_P1

GBE0_LED1_1.8V
GBE0_LED2_INT_N_1.8V

GBE0_LED0_1.8V

GBE0_LED2_INT_N_1.8V
GBE0_LED1_1.8V

PHY0_RST_N_1.8V

PHY0_RST_N_1.8V

SPI1_CP0_MOSI_R SPI1_CP0_MISO_R

SPI1_CP0_CLK_R

SPI1_CP0_CS0_N_R

JTAG_CP0_TCK
JTAG_CP0_TRST_N
JTAG_CP0_TDI

JTAG_CP0_TDOJTAG_CP0_TMS

SYS_RESET_N

UART_AP_RX0
UART_AP_TX0

SMI_CP0_MDIO
SMI_CP0_MDC

I2C0_CP0_SDA
I2C0_CP0_SCL

SD_CP0_SDIO_CMD

SD_CP0_SDIO_D2

SD_CP0_SDIO_D3

SD_CP0_CD_N

SD_CP0_SDIO_D1

SD_CP0_SDIO_D0

SPI1_CP0_MISO SPI1_CP0_MOSI
SPI1_CP0_CLK

SPI1_CP0_CS1_N
I2C1_CP0_SCL

UART1_CP0_RX

UART1_CP0_TX

B2B_SRD3_TX_P
B2B_SRD3_TX_N

B2B_SRD3_RX_P
B2B_SRD3_RX_N

B2B_SRD2_TX_P
B2B_SRD2_TX_N

B2B_SRD2_RX_P
B2B_SRD2_RX_N

B2B_SRD1_TX_P
B2B_SRD1_TX_N

B2B_SRD1_RX_P
B2B_SRD1_RX_N

CP0_GPIO8_1.8V

CP0_GPIO3

CP0_GPIO2

SD_CP0_SDIO_CLK
CP0__GPIO1

CP0_GPIO7

SPI1_CP0_CS0_N

CP0_GPIO0

RCVR1_CLK_CP0

CP0_GPIO6

CP0_MPP39

CP0_GPIO5

B2B_SRD4_TX_P
B2B_SRD4_TX_N

B2B_SRD4_RX_P
B2B_SRD4_RX_N

B2B_SRD5_TX_P
B2B_SRD5_TX_N

B2B_SRD5_RX_P
B2B_SRD5_RX_N

B2B_SRD0_RX_P
B2B_SRD0_RX_N

B2B_SRD0_TX_P
B2B_SRD0_TX_N

USB2_CP0_DP0
USB2_CP0_DM0
CP0_GPIO4

I2C1_CP0_SDA

CP0_SYSRST_OUT_N

CP0_BOOT_MODE_SEL1
CP0_BOOT_MODE_SEL0

CP0_BOOT_MODE_SEL3

CP0_SYS_PLL_SEL2

CP0_SYSRST_IN_N

I2C0_CP0_SCL

I2C0_CP0_SDA

EMMC_D0
EMMC_D1
EMMC_D2
EMMC_D3
EMMC_D4
EMMC_D5
EMMC_D6
EMMC_D7
EMMC_CMD
EMMC_CLK

EMMC_RST

EMMC_DS

CP0_SYSRST_IN_N

USB2_CP0_DP1
USB2_CP0_DM1

PCIE_REFCLK_N0
PCIE_REFCLK_P0

CP0_SYSRST_OUT_N

CP0_SYSRST_IN_N

PGOOD_0.82V

PGOOD_1.8V

PGOOD_VTT

AP_MCI0_RX_CP1_P3
AP_MCI0_RX_CP1_N3

USB_MCU_DP
USB_MCU_DM

AP_MCI1_RX_CP2_N2
AP_MCI1_RX_CP2_P2

AP_MCI1_RX_CP2_P0
AP_MCI1_RX_CP2_N0

AP_MCI1_RX_CP2_P1
AP_MCI1_RX_CP2_N1

AP_MCI1_RX_CP2_P3
AP_MCI1_RX_CP2_N3

AP_MCI1_TX_CP2_N2
AP_MCI1_TX_CP2_P2

AP_MCI0_TX_CP1_P0
AP_MCI0_TX_CP1_N0

AP_MCI0_TX_CP1_P2
AP_MCI0_TX_CP1_N2

AP_MCI0_TX_CP1_P1
AP_MCI0_TX_CP1_N1

AP_MCI0_TX_CP1_P3
AP_MCI0_TX_CP1_N3

REFCLK_MCI0_CP1_N
REFCLK_MCI0_CP1_P

AP_MCI0_RX_CP1_N2
AP_MCI0_RX_CP1_P2

AP_MCI0_RX_CP1_N1
AP_MCI0_RX_CP1_P1

AP_MCI0_RX_CP1_P0
AP_MCI0_RX_CP1_N0

AP_MCI1_TX_CP2_P1
AP_MCI1_TX_CP2_N1

AP_MCI1_TX_CP2_N0
AP_MCI1_TX_CP2_P0

REFCLK_MCI1_CP2_N
REFCLK_MCI1_CP2_P

AP_MCI1_TX_CP2_P3
AP_MCI1_TX_CP2_N3

PTP_CP0_PULSE_1.8V
PTP_CP0_CLK_IN_1.8V
PTP_CP0_PCLK_OUT_1.8V

UART_AP_RX0_1.8V

UART_AP_TX0_1.8V

UART_AP_RX0

UART_AP_TX0

UART1_CP0_RX_1.8V

UART1_CP0_TX_1.8V

UART1_CP0_RX

UART1_CP0_TX

POWER_OFF_N

PHY_CLK125_OUT

SPI1_CP0_CLK_M

SPI1_CP0_CS0_N_M

SPI1_CP0_MISO_M

SPI1_CP0_MOSI_M

SPI_B2B_CS0_N

SPI_B2B_CLK

SPI_B2B_MOSI

SPI_B2B_MISO

SEL_SPI_MUX

SPI_B2B_MOSI
SPI_B2B_MISO

PHY_CLK125_OUT

SPI_B2B_CLK

SEL_SPI_MUX
SPI_B2B_CS0_N

CP0_GPIO9_1.8V

1.8V_VHV

SPI1_CP0_CS0_N

SPI1_CP0_CLK

SPI1_CP0_MOSI

SPI1_CP0_CS0_N_R

SPI1_CP0_CLK_R

SPI1_CP0_MOSI_R

SPI1_CP0_MISO_R

SPI1_CP0_MISO
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R135 10k

C33

100nF

C170
100nF

C177

1uF

C75
100nF

C48

1uF

C46

22uF 6.3V

R68 22R

LED1

SMD_Green

A
C

U10058

TMUX1575

S1A
A2

S1B
A3

S2A
A1

S2B
A4

S3A
B1

S3B
B4

S4A
C1

S4B
C4

EN
B3

SEL
C2

GND
C3VCC
B2

D1
D1

D2
D2

D3
D3

D4
D4

U8B

88E1512-A0-NNP2I000

AVDD33[0]
20

AVDDC18
35

AVDD18[1]
19AVDD18[0]
3

AVDD33[1]
25

DVDD[0]
6

DVDD_OUT
40

VDDO[0]
11

VDDO[1]
49

VDDO[2]
52

VSS
EP REG_IN

36

REGCAP1
37

REGCAP2
41

DVDD[1]
42

AVDD18[2]
26

AVDD18[3]
38

AVDD18_OUT
39

VDDO_SEL
10

C162

100nF

R58 0R_0603
DNP

C184

1uF

R140 0R Assy = VDDO_AD=3.3V

C50

100nF

R141 0R Assy = VDDO_AD=3.3V

R28 22R

R76 22R

R108 510R

R103 22R

C157

2.2uF

R91

49R9

C172
100nF

C47

100nF

C35 22pF DNP

R24

4.7k
DNP

Ref to VCCA

U4

FXL2TD245L10X

Assy = VDDO_AD=1.8V

VCCA
1

A0
2

A1
3

DIR_0
4

G
N

D
5

DIR_1
6

OE#
7

B1
8

B0
9

VCCB
10

TP52

RN1

4x2.2k

1 2 3 4
5678

RN14

4x10K
1234

5 6 7 8

R26

0R

DNP

I/O PWR

U21

KLM8G1GEND-B041

DAT0
A3

DAT1
A4

DAT2
A5

DAT3
B2

DAT4
B3

DAT5
B4

DAT6
B5

DAT7
B6

CMD
M5

CLK
M6

RST_n
K5

VCC
E6

VCC
F5

VCC
J10

VCC
K9

VCCQ
C6

VCCQ
M4

VCCQ
N4

VCCQ
P3

VCCQ
P5

VSS
E7

VSS
G5

VSS
H10

VSS
K8

VSSQ
C4

VSSQ
N2

VSSQ
N5

VSSQ
P4

VSSQ
P6

VDDi
C2

RCLK
H5

R143 22R

C175

1uF

R
9
3
0
3

4
.7

K

FB9

600ohm

C18

1uF

Assy = VDDO_AD=1.8V

C3122

100nF

R33

200R

2.4mm

J11005

MECH_2.4_3.6

Assy = DNP

1
1

U5

M24C02-WMN6TP

V
C

C
8

G
N

D
4

SCL
6

SDA
5

WC
7

E2
3

E1
2

E0
1

U8A

88E1512-A0-NNP2I000

Assy = PHY_ETH

CLK125
9

CONFIG
15

HSDACN
31HSDACP
32

LED[0]
14

LED[1]
13

LED[2]/INTn
12

MDC
7

MDIN[0]
27

MDIN[1]
23

MDIN[2]
21

MDIN[3]
17

MDIO
8

MDIP[0]
28

MDIP[1]
24

MDIP[2]
22

MDIP[3]
18

RESETn
16

RSET
30

RX_CLK
46 RX_CTRL
43

RXD[0]
44

RXD[1]
45

RXD[2]
47

RXD[3]
48

TX_CLK
53 TX_CTRL
56

TXD[0]
50

TXD[1]
51

TXD[2]
54

TXD[3]
55

XTAL_IN
34

XTAL_OUT
33

S_INP
1

S_INN
2

S_OUTP
4

S_OUTN
5

TSTPT
29

C151

1uF 0204

RN12

4x10K

1234
5 6 7 8

Y3

25MHz

G
N

D
[0

]
2

X
1

1
X

2
3

G
N

D
[1

]
4

R57 0R

C176

100nF

R118 4.7k

TP2

DNP

C185

1uF

C161

220nF 0204

Assy = PHY_ETH

2.4mm

J11003

MECH_2.4_3.6

Assy = DNP

1
1

TP53

C49

100nF

C51

10uF
0402

C34

4.7uF

TP1

DNP

RN2

4x2.2k

1 2 3 4
5678

J1

DF40C-80DP-0.4V(51)

2
4
6
8

10
12
14
16
18
20
22
24
26
28
30
32
34
36
38
40
42
44
46
48
50
52
54
56
58
60
62
64
66
68
70
72
74
76
78
80

1
3
5
7
9
11
13
15
17
19
21
23
25
27
29
31
33
35
37
39
41
43
45
47
49
51
53
55
57
59
61
63
65
67
69
71
73
75
77
79

R56 0R

RN13

4x10K

1234
5 6 7 8

C36

100nF

Q1

RYE002N05

C173

1uF

FB10

600ohm

C136

100nF

R119 510R

R27 22R

C183

1uF

C133

4.7uF

Ref to VCCA

U20

FXL2TD245L10X

VCCA
1

A0
2

A1
3

DIR_0
4

G
N

D
5

DIR_1
6

OE#
7

B1
8

B0
9

VCCB
10

R32

10K
Assy = VDDO_AD=1.8V

R105

4K99

1%

C171

100nF

C20

1uF
Assy = VDDO_AD=1.8V

C71

22uF 6.3V

DNP

R95

0R
Assy = VDDO_AD=1.8V

C178

1uF

C156
100nF

R25 10K

C158

100nF

R92

49R9

R64 0R

U13

M74VHC1GT08DFT1G

IN_B
1

IN_A
2

OUT
4

G
N

D
3

V
C

C
5

R107 510R

C132

220nF

R63 22R

C134

4.7uF

C160

100nF

C31

100nF

C80

22pFDNP

U14

W25Q64JVZPIQ

S
1

Q
2

W/VPP
3

VSS

4

D
5

C
6

HOLD
7

VCC

8

TM_P

9

R23 22R DNP

C70

100nF

J2

DF40C-80DP-0.4V(51)

2
4
6
8

10
12
14
16
18
20
22
24
26
28
30
32
34
36
38
40
42
44
46
48
50
52
54
56
58
60
62
64
66
68
70
72
74
76
78
80

1
3
5
7
9
11
13
15
17
19
21
23
25
27
29
31
33
35
37
39
41
43
45
47
49
51
53
55
57
59
61
63
65
67
69
71
73
75
77
79

J3

DF40C-70DP-0.4V(51)

2
4
6
8

10
12
14
16
18
20
22
24
26
28
30
32
34
36
38
40
42
44
46
48
50
52
54
56
58
60
62
64
66
68
70

1
3
5
7
9
11
13
15
17
19
21
23
25
27
29
31
33
35
37
39
41
43
45
47
49
51
53
55
57
59
61
63
65
67
69

C174

1uF

C32 22pF DNP

R55 0R DNP

C52

22pF

2.4mm

J11006

MECH_2.4_3.6

Assy = DNP

1
1

R142

0R
Assy = VDDO_AD=3.3V

R136 10k

C53

22pF

R106
10k

Assy = PHY_ETH

C152

1uF 0204

R19 0R

R73 22R

2.4mm

J11004

MECH_2.4_3.6

Assy = DNP

1
1

CP0_SYSRST_OUT_N_R

RGMII_TXCLKOUT_R

RGMII_RXCLK_R

PHY_RGMII_R_SET

PHY_HSDACP

PHY_RGMII_CONFIG PHY_HSDACN

PHY_RGMII_XTAL_IN

PHY_RGMII_XTAL_OUT

AVDD33_PHY

3.3V_REG_IN_PHY

PHY_REGCAP1

PHY_REGCAP2

GBE0_LED1_R

GBE0_LED0_R

GBE0_LED2_INT_N_R

PHY_RST_N

SPI_NOR_HOLD_N
SPI_NOR_WP

PHY_VDDO_SEL

EEPROM_WC_N

EMMC_CLK_R

VDDI_EMMC

LED_GOOD_D

LED_GOOD_F

PGOOD_SH

LS_OE_N0

LS_OE_N1

SPI1_CP0_CS0_N_R

SPI1_CP0_CLK_R

SPI1_CP0_MOSI_R

SPI1_CP0_MISO_R
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CN9130 SERDES

CN9130 MoCi

Place max  
750mil from MV !

Place max  
750mil from MV !

V
D
D
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A
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1
1
:
0
]

V
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_
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V
D
D
O
_
C
[
4
3
:
3
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V
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D
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5
5
:
4
4
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V
D
D
O
_
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[
6
2
:
5
6
]

CP0 Boot Straps

VDD_D = 1.8V

SPI_CLK

CP PCIe CLK

In

Binary Value[5:0]

CP[48]

0x101010

0x101001

In

CPU Clock
[MHz]

1

0x110011

0

0x110010

Hex Value

0x29

0x2 - 0x0010

BootROM Enabled
Boot from CP_SPI1, 24 address bits, 
NOR Flash type, using MPP 
multiplexing MPP[13:16]

0x4 - 0x0100

BootROM Enabled
Boot from AP_eMMC
using eMMC on AP_MPP[5:0] 
sel SDIO PHY and AP_MPP[19]
sel 0x4

1

0x0 - 0x0000 2000

OUT

2200

0x32

1600

Boot Mode[5:0]

CP[44]

BootROM Enabled
Boot from CP_SD
using MPP[61:56]

CPU Clock
[MHz]

CPU Subsystem 
Clock Options[3:0]

0x2A

OUT

0

BootROM Enabled
Boot from CP_SPI1, 32 address bits, 
NOR Flash type, using MPP 
multiplexing MPP[13:16]

0x33

CN9130 CP0 MPPs

MPP[62] not to use

Reset Strap - PD

Reset Strap - PU next to eMMC

Reset Strap - PU next to eMMC

RGMII PORT2

I2C ROM Initialization

VDD_A = 1.8V

VDDO_AD

VDDO_AD

3.3V

3.3V

3.3V

VDDO_CP0_AD 3.3V

3.3V

VDDO_CP0_AD

3.3V

3.3V

USB2_CP0_DP0

USB2_CP0_DM0

USB2_CP0_DP1

USB2_CP0_DM1

AP_MCI0_TX_CP1_P0 AP_MCI1_TX_CP2_P0

AP_MCI0_TX_CP1_N0 AP_MCI1_TX_CP2_N0

AP_MCI0_RX_CP1_P0 AP_MCI1_RX_CP2_P0

AP_MCI0_RX_CP1_N0 AP_MCI1_RX_CP2_N0

REFCLK_MCI0_CP1_P REFCLK_MCI1_CP2_P

REFCLK_MCI0_CP1_N REFCLK_MCI1_CP2_N

SYS_RESET_N

CP0_SYSRST_OUT_N

AP_MCI0_TX_CP1_P1

AP_MCI0_TX_CP1_N1

AP_MCI0_RX_CP1_P1

AP_MCI0_RX_CP1_N1

AP_MCI0_TX_CP1_P2

AP_MCI0_TX_CP1_N2

AP_MCI0_RX_CP1_P2

AP_MCI0_RX_CP1_N2
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