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POWER_RAIL 

I2C_RAIL 

I2C4

I2C2

  Synchronous 
Buck Controller

9FGV0441

M.2 Key M

I2C3

RAA271010

PCIe CLK

I2C1
TCA9517-Q1 Pi CAMERA CN_0I2C Bus Repeater

DSI --> DP

I2C5 PMIC
TCA9517-Q1

I2C0
SN65DSI86IPAPQ1

I2C Bus Repeater
RAA271005

TCA9544A
I2C Bus Switch

DA7212
Audio_Codec

External IO CN

External IO CN

I2C Bus Repeater
TCA9517-Q1

I2C Bus Repeater
TCA9517-Q1

Pi CAMERA CN_1I2C Bus Repeater
TCA9517-Q1

Pi Display CN
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AVB0_TXCREFCLK_V
  (1) Impedance= 50 ohm

AVB0_RX (RX_CTL,RXC,RD[3:0])
  (1) Matched trace length.
  (2) Impedance= 50 ohm

AVB0_TX (TX_CTL,TXC,TD[3:0])
  (1) Matched trace length.
  (2) Impedance= 50 ohm

R-Car V4H_EtherAVB

AVB0_MDIO_V22

AVB0_RX_CTL_V22
AVB0_RXC_V22
AVB0_RD0_V22
AVB0_RD1_V22
AVB0_RD2_V22
AVB0_RD3_V22

AVB0_TXCREFCLK_V22

AVB0_PHY_INT_V22
AVB0_LINK_V22

AVB0_MDC_V22

AVB0_TX_CTL_V22
AVB0_TXC_V22
AVB0_TD0_V22
AVB0_TD1_V22
AVB0_TD2_V22
AVB0_TD3_V22

GP7_10/AVB0_RESETN_V22

AUDIO_CLKIN_V 30
AUDIO_CLKOUT_V 30

SSI_SCK_V 30
SSI_WS_V 30
SSI_SD_V 30
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1.8/2.5
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V4H

EtherAVB0

EtherAVB1

EtherAVB2

EtherAVB

TSN

SSI

1.8/2.5

1.8/2.5

1.8/2.5

1.8/2.5

1.8/2.5

1.8/2.5

VDDQ18_25_AVB

VDDQ18_25_AVB

VDDQ18_33_SPI

GP7_02
GP7_01
GP7_00

GP5_00
GP5_01
GP5_02

GP7_10

GP6_01

GP5_05

GP6_11
GP6_10

GP6_05

GP4_08

GP4_05

GP4_02

GP4_06

U1A
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AVB0_RX_CTL
AH1

AVB0_RXC
AG1

AVB0_RD0
AG2

AVB0_RD1
AF1

AVB0_RD2
AE1

AVB0_RD3
AE2

AVB0_TX_CTL
AG3

AVB0_TXC
AG4

AVB0_TD0
AF3

AVB0_TD1
AE3

AVB0_TD2
AE4

AVB0_TD3
AD4

AVB0_TXCREFCLK
AD2

AVB0_MDIO
AH5

AVB0_MDC
AG5

AVB0_MAGIC
AH6

AVB0_PHY_INT
AG6

AVB0_LINK
AF5

AVB0_AVTP_MATCH
AE5

AVB0_AVTP_CAPTURE
AE6

AVB0_AVTP_PPS
AD5

AVB1_RX_CTL
Y1

AVB1_RXC
AA1

AVB1_RD0
AA2

AVB1_RD1
AB1

AVB1_RD2
AB2

AVB1_RD3
AC1

AVB1_TX_CTL
AA3

AVB1_TXC
AA4

AVB1_TD0
AB3

AVB1_TD1
AB4

AVB1_TD2
AC3

AVB1_TD3
AD3

AVB1_TXCREFCLK
AD1

AVB1_MDIO
W5

AVB1_MDC
Y5

AVB1_MAGIC
AA5

AVB1_PHY_INT
AA6

AVB1_LINK
AB5

AVB1_AVTP_MATCH
AB6

AVB1_AVTP_CAPTURE
AC5

AVB1_AVTP_PPS
AD6

AVB2_RX_CTL
W1

AVB2_RXC
W2

AVB2_RD0
V1

AVB2_RD1
V2

AVB2_RD2
U1

AVB2_RD3
T2

AVB2_TX_CTL
Y3

AVB2_TXC
W3

AVB2_TD0
W4

AVB2_TD1
V3

AVB2_TD2
V4

AVB2_TD3
U3

AVB2_TXCREFCLK
T1

AVB2_MDIO
W6

AVB2_MDC
V5

AVB2_MAGIC
V6

AVB2_PHY_INT
U5

AVB2_LINK
T5

AVB2_AVTP_MATCH
T6

AVB2_AVTP_CAPTURE
R5

AVB2_AVTP_PPS
R6

TSN0_RX_CTL
M1

TSN0_RXC
M2

TSN0_RD0
N1

TSN0_RD1
N2

TSN0_RD2
P1

TSN0_RD3
R2

TSN0_TX_CTL
N3

TSN0_TXC
P3

TSN0_TD0
R3

TSN0_TD1
R4

TSN0_TD2
T3

TSN0_TD3
T4

TSN0_TXCREFCLK
R1

TSN0_MDIO
M3

TSN0_MDC
M4

TSN0_PHY_INT
M6

TSN0_LINK
M5

TSN0_AVTP_MATCH
N5

TSN0_AVTP_CAPTURE
N6

TSN0_AVTP_PPS0
N4

TSN0_AVTP_PPS1
P5

SSI_SCK
Y32

SSI_WS
Y31

SSI_SD
Y34

AUDIO_CLKIN
Y35

AUDIO_CLKOUT
Y36
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1.8V

1.8V

Do Not Stuff

Do Not Stuff

Do Not Stuff

Do Not Stuff

R-Car V4H_INT_I2C
Following signals need Ground guard and kept as short as possible
EXTAL_18,EXTALR_18,PRESETN_18

Layout Note:

Layout Note:
Surface layer wiring.

TEST1=0; User Mode
TEST2=0; User Mode
TEST2=0; User Mode
BSMODE=0; Normal operation

D1.8V

D1.8V D1.8V

D1.8V D1.8V

D1.8VD1.8V D1.8V

PMIC_VIO

PMIC_VIO

PMIC_VIO

D1.8V

D3.3V
D3.3V

PMIC_VIO

D1.8V

D1.8V

I2C5_PMIC_SDA 18,19

I2C2_SDA 29

I2C0_SDA 24

PRESETN_1818,23,27

GP0_06/INTN_DP/MD17_V 24

IRQ1/MD29_V 24

IRQ2/MD0_V_CPU 24

IRQ3/MD31_V 24

AVS0 18,19

AVS1 18,19

PRESETOUTN19,22,24,27

ERROROUTN19

CVM_OUTN19

I2C3_SDA 31

TCK_1823
TMS_1823

TDI_1823
TDO_1823

TRSTn_1823

RDYn_1823

I2C1_SDA 29

I2C0_SCL 24

I2C1_SCL 29

I2C2_SCL 29

I2C3_SCL 31

I2C5_PMIC_SCL 18,19

I2C4_SCL 31
I2C4_SDA 31
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R15

1005
4.7K

R702 10054.7k

R4
1005

4.7K

R24

1005
4.7K

R5
1005

0

R29 10050

R3 1005NI_0

R27 10050

C4

1005
16V

0.1uF

R9

1005
47K

R705

1005
NI_0

R7

1005
4.7K

R11

1005
47K

X3

XUH716016.666667I

OE
1

GND
3

OUT
4

VCC
6

NC1
2

NC2
5

R12
1005

NI_4.7K

R25

1005
4.7K

R6
1005

NI_0

CP11

R23

1005
4.7K

OEVCC

GND
U2
SN74LV1T126DCK

1

2

3

4

5

R30 10050

R706

1005
NI_0

R704 10054.7k

X2

NZ2016SHA[32.768kHz/71ppm]

STn
1

GND
2

OUT
3

VCC
4

R26

1005
4.7K

C7

16V
1005
0.1uF

C1
1005

NI_10pF

C2
1005 NI_10pF

R708

1005
NI_0

CP31

X1
NI_NX2016SA-16.6666MHz/8pF/50ppm

1

2

3

4

R16

1005
4.7K

R28 10050

R18
1005

1KR14

1005
4.7K

OEVCC

GND
U3
SN74LV1T126DCK

1

2

3

4

5

R19 10050

R13

1005
4.7K

R31
1005
0

C3

16V
1005
0.1uF

R701 10054.7k

R21 10050

R10
1005
0

R703 10054.7k

R17

1005
4.7K

C8

1005
16V

0.1uF

CPG(1.8V)

DBG(1.8V)

SYSTEM

V4H

INTC

1.8V

RESET

3.3V

1.8V

IRQ0,IRQ1,IRQ2,IRQ3
(VDDQ18_33_SPI=
 1.8V/3.3V)

AVS(3.3V)

1.8V

I2C
(VDDQ18_33_I2C=
  1.8V/3.3V)

MD17

MD29

MD31

1.8V

MD0

GP0_06

U1B

R-CarV4H_rev0r83
R8A779G3LA01BA#YJ0

XTAL
AE36

EXTAL
AF36

PRESETOUT#
AB31

PRESET#
AG34

BSMODE
AF34

TEST1
AJ31

TEST2
AK31

EXTALR
AF35

NMI
AG33

IRQ0
N35

IRQ2
N33

IRQ3
N32

DCURDY#_LPDCLKOUT
AH33

DCUTCK_LPDCLK
AH34

DCUTDI_LPDI
AH32 DCUTDO_LPDO
AJ34

DCUTMS
AK32

DCUTRST#_LPDRST#
AJ33

IRQ1
N34

AVS0
AL5

AVS1
AL6

ERROROUT#
AG31

SCL0
AL1

SDA0
AL2

SCL1
AK1

SDA1
AK2

SCL2
AK3

SDA2
AK4

SCL3
AK5

SDA3
AK6

SCL4
AJ1

SDA4
AJ3

SCL5
AJ5

SDA5
AH2

CVM_OUT#
M36

TEST3
AL31

R20 10050

C6 1005
16V0.1uF

CP41

R1

1005
10K

C5 1005
16V0.1uF

CP21

R707

1005
NI_0

R8
1005
0

R22 10050

U4
TCA9517-Q1

VCCA
1

SCLA
2

SDAA
3

GND
4

EN
5

SDAB
6

SCLB
7

VCCB
8

R2

1005
0

CVM_OUTn_SOC

ERROROUTn_SOC

EXTALR_18

EXTAL_18

TDO_18_J

PRESETN_18

PRESETOUTN

RDYn_18_J

TCK_18_J

TDI_18_J

TMS_18_J

TRSTn_18_J

XTAL_18
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SD (CLK,CMD,DAT[3:0])
  (1) Matched trace length.
  (2) Single ended impedance = 50ohm
  (3) Distance of SoC and SD Slot < 50mm

QSPI0(SPCLK,SSL,IOx)
  Distance of SoC and QSPIFlash < 30mm

<20pF

Single impedance = 50ohm(+/-10%) <20pF

Single impedance = 50ohm(+/-10%) each

[Design Note]
(1) CAN_CLK needs to have ground guards
(2) Single ended impedance = 50ohm

[Design Note]
(1) CLK_EXTFXR/CANFD5_RX needs to have ground guards
(2) Single ended impedance = 50ohm

R-Car V4H_MMC_QSPI

Following signals need Ground guard and kept as short as possible
QSPI0_SPCLK_18

Layout Note:

HSCIF0:UART

HSCIF3:UART

HSCIF1:UART

MSIOF1:I2S

MSIOF0:SPI

Following signals need Ground guard and kept as short as possible
SCIF_CLK_SOC_V

Layout Note:

Single impedance = 50ohm(+/-10%)

Single impedance = 50ohm(+/-10%)

SDHI_D1.8V_D3.3V

D3.3V

MSIOF2_SS1/MD24_V 24
MSIOF2_SCK/MD21_V 24

MSIOF2_SS2/MD25_V 24

MSIOF2_SYNC/MD23_V 24

MSIOF2_TXD/MD20_V 24

HSCIF0_HTX0/MD4_V 24

HSCIF0_HSCK0/MD1_V 24

HSCIF0_HRTS0N/MD2_V 24
HSCIF0_HCTS0N/MD3_V 24

QSPI0_MOSI_IO0_18 16

QSPI0_IO2_18 16
QSPI0_IO3_18 16

QSPI0_MISO_IO1_18 16

GP1_28/HSCIF3_HTX3_V 31
GP1_26/HSCIF3_HRTS3N_V 31
GP1_27/HSCIF3_HCTS3N_V 31

GP0_01/MD35_V24
GP0_02/MD33_V24

GP8_13/MD27_V24

MSIOF2_RXD/MD19_V 24

CAN_CLK28

HSCIF0_HRX0/MD22_V 24

CANFD3_RX28

CANFD4_RX28

CANFD0_TX/MD3624

CANFD3_TX28

CANFD4_TX28

GP2_01/MDT024,27

GP2_07/D3.3V1_EN21

GP0_08/PMIC_SSP_V 19

GP1_25/SL_SW2_V 31
GP1_24/SL_SW1_V 31

CANFD0_RX/MD3724

GP2_03/FAN_SENSE31

GP2_00/USB_RESET25

SCIF_CLK_SOC_V 6

MSIOF0_SS2/MD10_V 24
MSIOF0_SS1/MD9_V 24
MSIOF0_SCK/MD7_V 24
MSIOF0_SYNC/MD8_V 24

MSIOF0_TXD/MD6_V 24

MSIOF1_SS2/MD18_V 24
MSIOF1_SS1/MD16_V 24
MSIOF1_SCK/MD14_V 24
MSIOF1_SYNC/MD32_V 24

MSIOF1_TXD/MD13_V 24

GP0_12/MSIOF5_RXD_V 31

GP0_07/MSIOF5_SS2_V 31

GP0_09/MSIOF5_SYNC_V 31

GP0_10/MSIOF5_TXD_V 31

GP0_11/MSIOF5_SCK_V 31

MSIOF1_RXD/MD11_V 24

MSIOF0_RXD/MD5_V 24

SLOT_SD_DAT2_V17
SLOT_SD_DAT3_V17

SLOT_SD_CMD_V17
SLOT_SD_CLK_V17

SLOT_SD_DAT0_V17
SLOT_SD_DAT1_V17

SD_CD_V17

GP8_12/PG_D3.3V121

GP2_02/M2_RESET26

GP2_18/PWM631
GP2_19/PWM731

GP2_0631
GP2_0431
GP2_0531

GP2_13/PWM1B31
GP2_1231

SCIF_CLK_SOC_V6

QSPI0_IO4_18 16
QSPI0_IO5_18 16
QSPI0_IO6_18 16
QSPI0_IO7_18 16

QSPI0_SPCLK_18 16

QSPI0_SSL_18 16

QSPI0_DS_18 16

QSPI0_INT_18 16
QSPI0_WP_18 16
QSPI0_RST_18 16
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R717 10054.7k

CP82
1

R712 10054.7k

R713 100547K

R714 10054.7k

MMC
(VDDQ18_33_SDHI=
  1.8V/3.3V)

QSPI(1.8V)

CANFD(3.3V)

HSCIF
(VDDQ18_33_SPI=
  1.8V/3.3V)

FlexRay(3.3V)

GPIO

MSIOF
(VDDQ18_33_SPI=
  1.8V/3.3V)

V4H

MD1

MD2
MD3

MD4

MD5
MD6

MD7
MD8

MD9
MD10

MD16
MD18

MD14

MD13
MD11

MD24
MD25

MD21

MD20
MD19
MD23

GP2_08/CANFD6_RX

VDDQ18_33_SPI
1.8V/3.3V

MD33
MD35

VDDQ18_33_I2C
1.8V/3.3VMD27

MD22

MD32

GP2_07/CANFD6_TX

GP3_12

FXR_TXENA#

STPWT_EXTFXR
FXR_TXENB#

MD37
MD36

3.3V
3.3V

GP2_02/CANFD5_TX

GP2_03/CANFD5_RX

GP2_00/CANFD1_TX

MDT0GP2_01/CANFD1_RX

GP0_07
GP0_08

GP0_09

GP0_10
GP0_12

GP0_11

GP1_25
GP1_24
GP1_28
GP1_26
GP1_27

U1N

R-CarV4H_rev0r83
R8A779G3LA01BA#YJ0

MMC_D7
AH36

MMC_D6
AH35

MMC_D5
AJ35

MMC_D4
AK35

MMC_SD_D3
AL35

MMC_SD_D2
AJ36

MMC_SD_D1
AK36

MMC_SD_D0
AL36

MMC_SD_CMD
AL34

MMC_DS
AG35

MMC_SD_CLK
AG36

SD_CD
AL33

SD_WP
AL32

QSPI0_SPCLK
AM35

QSPI0_SSL
AM31

QSPI0_MOSI_IO0
AP35

QSPI0_MISO_IO1
AN35

QSPI0_IO2
AR35

QSPI0_IO3
AT35

QSPI1_SPCLK
AM36

QSPI1_SSL
AT33

QSPI1_MOSI_IO0
AR34

QSPI1_MISO_IO1
AR36

QSPI1_IO2
AP36

QSPI1_IO3
AN36

RPC_INT#
AR33RPC_WP#
AR32RPC_RESET#
AT34

CANFD0_RX
AB33

CANFD0_TX
AB34

CANFD2_RX
AC35

CANFD2_TX
AC36

CANFD3_RX
AC34

CANFD3_TX
AD36

CANFD4_RX
AD34

CANFD4_TX
AD35

CANFD7_RX
AE34

CANFD7_TX
AD33

CAN_CLK
AB36

SCIF_CLK
W36

HSCK0
W32

HRX0
W31

HTX0
W33

HRTS0#
W34

HCTS0#
W35

CLK_EXTFXR
AE33

FXR_TXDA
AC32

FXR_TXDB
AE31

RXDA_EXTFXR
AC31

RXDB_EXTFXR
AD31

TPU0TO0
AF33

TPU0TO1
AF32

GP0_00
N31

GP0_01
M32

GP0_02
M31

MSIOF0_SS2
U35

MSIOF0_SS1
V34

MSIOF0_SCK
V33

MSIOF0_SYNC
U36

MSIOF0_RXD
V36

MSIOF0_TXD
V31

MSIOF1_SS2
T32

MSIOF1_SS1
T31

MSIOF1_SCK
U31

MSIOF1_SYNC
U32

MSIOF1_RXD
U34

MSIOF1_TXD
T33

MSIOF2_SS2
R31

MSIOF2_SS1
R34

MSIOF2_SCK
T35

MSIOF2_SYNC
T34

MSIOF2_RXD
T36

MSIOF2_TXD
R33

FXR_TXENA#
AD32

FXR_TXENB#
AE32

GP1_23
AB32

GP8_12
AH3

GP8_13
AH4

HSCK3
AA34

HRX3
AA35

HTX3
AA36

HRTS3#
AA33

HCTS3#
AA31

MSIOF5_SS2
P31

MSIOF5_SS1
P34

MSIOF5_SCK
R36

MSIOF5_SYNC
P32

MSIOF5_RXD
P36

MSIOF5_TXD
P35

R666
1005
22

CP80
1

X12

NZ2016SHA[24.0000MHz/50ppm]

STn
1

GND
2

OUT
3

VCC
4

R715 10054.7k
R716 10054.7k

CP81
1

C762

1005
16V

0.1uF
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2
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1
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C C

B B
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VTHSENSE

VTHREF

PCIE1 each five pairs.
(1) Matched trace length.
(2) CLK : Differential Impedance= 100ohm
(3) RX/TX : Differential Impedance= 85ohm

PCIE0 each five pairs.
(1) Matched trace length.
(2) CLK : Differential Impedance= 100ohm
(3) RX/TX : Differential Impedance= 85ohm

After tying the GND side of both C9 and C10, 
tie to the internal GND plane.

Trace like as differential pair.

CSI1
(1) Matched trace length.
(2) Differential Impedance= 100 ohm

CSI0
(1) Matched trace length.
(2) Differential Impedance= 100 ohm

DSI1 five pairs.
(1) Matched trace length.
(2) Differential
Impedance= 100 ohm

DSI0 five pairs.
(1) Matched trace length.
(2) Differential
Impedance= 100 ohm

R-Car V4H_PCIE_CSI

Following signals need Ground guard and kept as short as possible
VTHSENSE0,VTHREF0

Layout Note:

Do Not Stuff

Do Not Stuff

Do Not Stuff

PCIE0_CLK_P26

PCIE0_CLK_M26

PCIE0_RX0_P26
PCIE0_RX0_M26

PCIE0_RX1_P26
PCIE0_RX1_M26

PCIE1_CLK_P26

PCIE1_CLK_M26

PCIE1_RX0_P25
PCIE1_RX0_M25

DSI0_DATAP3 27
DSI0_DATAN3 27

DSI0_DATAP2 27
DSI0_DATAN2 27

DSI0_DATAP1 27
DSI0_DATAN1 27

DSI0_DATAP0 27
DSI0_DATAN0 27

DSI0_CLKP 27
DSI0_CLKN 27

DSI1_DATAP3 27
DSI1_DATAN3 27

DSI1_DATAP2 27
DSI1_DATAN2 27

DSI1_DATAP1 27
DSI1_DATAN1 27

DSI1_DATAP0 27
DSI1_DATAN0 27

DSI1_CLKP 27
DSI1_CLKN 27

PCIE0_CLKREQ_N26

PCIE0_TX0_P26
PCIE0_TX0_M26

PCIE0_TX1_P26
PCIE0_TX1_M26

PCIE1_CLKREQ_N26

PCIE1_TX0_P25
PCIE1_TX0_M25

VTHSENSE0 19

VTHREF0 19

CSI0_DATAP129

CSI0_DATAP029
CSI0_DATAN029

CSI1_DATAP129

CSI1_DATAP029
CSI1_DATAN029

CSI0_DATAP229
CSI0_DATAN229
CSI0_DATAP329
CSI0_DATAN329

CSI1_DATAP229
CSI1_DATAN229
CSI1_DATAP329

CSI0_DATAN129

CSI0_CLKP29
CSI0_CLKN29

CSI1_DATAN129

CSI1_CLKP29
CSI1_CLKN29

CSI1_DATAN329
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R825 1005NI_47K

CP141

C1516V1005 0.22uF

R47
1%1005
200

C121005 16V 0.22uF

R43
1%1005
200

CP8 1

R41
1005 1%

200

C10
1005 16V

0.1uF

C1416V1005 0.22uF

C111005 16V 0.22uF

C131005 16V 0.22uF

TH1

Through Hole

1

TH2

Through Hole

1

PCIE0(2lane)

PCIE1(2lane)

T.SENSE

V4H

3.3V

3.3V

U1C

R-CarV4H_rev0r83
R8A779G3LA01BA#YJ0

PCIE0_CLK_M
AN5 PCIE0_CLK_P
AP5

PCIE0_CLKREQ#
AL3

PCIE0_RESREF
AM8

PCIE0_RX0_M
AR2 PCIE0_RX0_P
AT2

PCIE0_RX1_M
AR4 PCIE0_RX1_P
AT4

PCIE0_TX0_M
AN1 PCIE0_TX0_P
AP1

PCIE0_TX1_M
AN3 PCIE0_TX1_P
AP3

PCIE1_CLK_P
AT10

PCIE1_CLK_M
AR10

PCIE1_RX1_P
AT8

PCIE1_RX1_M
AR8

PCIE1_RX0_P
AT6

PCIE1_RX0_M
AR6

PCIE1_TX1_P
AP9

PCIE1_TX1_M
AN9

PCIE1_TX0_P
AP7

PCIE1_TX0_M
AN7

PCIE1_CLKREQ#
AL4

PCIE1_RESREF
AM10

VTHSENSE0
M33

VTHREF0
M34

C1616V1005 0.22uF

R46
1%1005
200

CP91

CSI1(4-Lane)

CSI0(4-Lane)

V4H

IPC

DSI0(4-Lane)

DSI1(4-Lane)

1.8V

U1M

R-CarV4H_rev0r83
R8A779G3LA01BA#YJ0

CSI0_DATAP3_C2
AP27

CSI0_DATAN3
AT27

CSI0_DATAP2_A2
AN28

CSI0_DATAN2_B2
AR28

CSI0_DATAP1_C0
AN30

CSI0_DATAN1_C1
AR30

CSI0_DATAP0_A0
AP31

CSI0_DATAN0_B0
AT31

CSI0_CLKP_A1
AT29

CSI0_CLKN_B1
AP29

CSI0_REXT
AM29

CSI1_DATAP3_C2
AR22

CSI1_DATAN3
AN22

CSI1_DATAP2_A2
AT23

CSI1_DATAN2_B2
AP23

CSI1_DATAP1_C0
AT25

CSI1_DATAN1_C1
AP25

CSI1_DATAP0_A0
AN26

CSI1_DATAN0_B0
AR26

CSI1_CLKP_A1
AN24

CSI1_CLKN_B1
AR24

CSI1_REXT
AP21

IPC_RX_P
AN34

IPC_RX_N
AM34

IPC_TX_P
AM33

IPC_TX_N
AN33

IPC_CLKIN
AN32

IPC_CLKOUT
AM32

DSI0_DATAP3
AR16

DSI0_DATAN3
AT16

DSI0_DATAP2
AP17

DSI0_DATAN2
AN17

DSI0_DATAP1
AP19

DSI0_DATAN1
AN19

DSI0_DATAP0
AT20

DSI0_DATAN0
AR20

DSI0_CLKP
AT18

DSI0_CLKN
AR18

DSI0_REXT
AM20

DSI1_DATAP3
AN11

DSI1_DATAN3
AP11

DSI1_DATAP2
AT12

DSI1_DATAN2
AR12

DSI1_DATAP1
AT14

DSI1_DATAN1
AR14

DSI1_DATAP0
AP15

DSI1_DATAN0
AN15

DSI1_CLKP
AP13

DSI1_CLKN
AN13

DSI1_REXT
AM18

CP5 1

CP101

R42
1%1005
200

C9
1005 16V

0.1uF

CP6 1

R44 1%1005NI_100

R45
1005 1%

200

R824 1005NI_47K

CP131

R40 1%1005NI_100

CP7 1

PCIE0_TX0_M_18_SOC
PCIE0_TX0_P_18_SOC

PCIE0_TX1_M_18_SOC
PCIE0_TX1_P_18_SOC

PCIE1_TX0_M_18_SOC
PCIE1_TX0_P_18_SOC

VTHREF0

VTHSENSE0
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Mn_ZQ
    Pull-down(GND) : 240ohm +-1%

Do Not Stuff

R-Car V4H_LPDDR5_0_1

DDR0123_D0.5V

WCK0_T_A 15
WCK0_C_A 15
WCK1_T_A 15
WCK1_C_A 15

RDQS0_T_A 15
RDQS0_C_A 15
RDQS1_T_A 15
RDQS1_C_A 15

WCK0_T_C15
WCK0_C_C15

WCK1_T_C15
WCK1_C_C15

RDQS0_T_C15
RDQS0_C_C15

RDQS1_T_C15
RDQS1_C_C15

CK_C_C15
CK_T_C15

CK_C_A 15
CK_T_A 15

CA5_A 15
CA6_A 15

CA1_A 15

CA3_A 15

CA0_A 15

CA2_A 15

CA4_A 15

CA3_C15
CA2_C15

CA5_C15
CA4_C15

CA6_C15
CA0_C15

CA1_C15

CS0_C15
CS1_C15

CS0_A 15
CS1_A 15

DQ0_C15

DQ1_C15

DQ5_C15

DQ6_C15

DQ7_C15
DQ11_C15

DQ12_C15

DQ13_C15

DQ15_C15

DQ4_A 15

DQ5_A 15

DQ10_A 15

DQ12_A 15

DQ13_A 15

DQ15_A 15

DMI0_A 15

DMI1_A 15

DQ0_A 15

DQ2_C15
DQ3_C15

DMI0_C15
DQ4_C15

DQ8_C15
DMI1_C15

DQ14_C15

DQ9_A 15

DQ11_A 15
DQ14_A 15

DQ6_A 15
DQ7_A 15

DQ8_A 15

DQ3_A 15
DQ1_A 15

DQ2_A 15

DQ9_C15

DQ10_C15
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V4H

U1D

R-CarV4H_rev0r83
R8A779G3LA01BA#YJ0

M0_CA0
B4

M0_CA1
A6

M0_CA2
A5

M0_CA3
C5

M0_CA4
D6

M0_CA5
C4

M0_DQ00
K6

M0_DQ01
H4

M0_DQ02
H5

M0_DQ03
K5

M0_DQ04
K4

M0_DQ05
K1

M0_DQ06
H2

M0_DQ07
K2

M0_DQ08
G1

M0_DQ09
G2

M0_DQ10
G4

M0_DQ11
G6

M0_DQ12
E4

M0_DQ13
E1

M0_DQ14
E2

M0_DQ15
E5

M0_RDQS0_T
J3

M0_RDQS0_C
J2

M0_RDQS1_T
F3

M0_RDQS1_C
F2

M0_DMI0
H1

M0_DMI1
G5

M0_LP5CS0_LP4XCKE0
A3

M0_LP5CS1_LP4XCKE1
A2

M0_CK_T
D8

M0_CK_C
C8

M0_WCK0_T
J6

M0_WCK1_T
F6 M0_WCK0_C
J5

M0_WCK1_C
F5

M01_BKUP
D2

M0_ZQ
D3

M0_CA6
B6

M0_ATB0
B1

M0_ATB1
C1

M1_CA0
B9

M1_CA1
C7

M1_CA2
A8

M1_CA3
A9

M1_CA4
C10

M1_CA5
B10

M1_CA6
B7

M1_DQ00
F16

M1_DQ01
E16

M1_DQ03
A16M1_DQ02
D16

M1_DQ04
A18

M1_DQ05
E18

M1_DQ06
D18

M1_DQ07
B18

M1_DQ08
A15

M1_DQ09
B15

M1_DQ10
D15

M1_DQ11
A13

M1_DQ12
B13

M1_DQ13
D13

M1_DQ14
E13

M1_DQ15
F13

M1_RDQS0_T
C17

M1_RDQS0_C
B17

M1_RDQS1_T
C14

M1_RDQS1_C
B14

M1_DMI0
B16

M1_DMI1
E15

M1_LP5CS0_LP4XCKE0
D11

M1_LP5CS1_LP4XCKE1
A11

M1_ATB0
A12

M1_ATB1
B12

M1_CK_T
D9

M1_CK_C
E9

M1_WCK0_T
F17

M1_WCK0_C
E17

M1_WCK1_T
F14

M1_LP4XCS0
E10

M1_WCK1_C
E14

M1_LP4XCS1
C11

M1_RESET_N
E12

M1_ZQ
D12

M0_LP4XCS0
C2

M0_LP4XCS1
B3

R51

1005
1%
240

R49

1005
1K

CP151

R50

1%
1005

240

R48

1005
NI_1K

CP161

DMI0_A

DMI0_C
DMI1_A

DMI1_C

M0_ZQ

M1_RESETn

M1_ZQ
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Mn_ZQ
    Pull-down(GND) : 240ohm +-1%

Do Not Stuff

R-Car V4H_LPDDR5_2_3

DDR0123_D0.5V

RDQS0_T_D15
RDQS0_C_D15
RDQS1_T_D15
RDQS1_C_D15

WCK0_T_D15
WCK0_C_D15
WCK1_T_D15
WCK1_C_D15

DMI1_D15

DMI1_B 15

RDQS0_T_B 15
RDQS0_C_B 15

RDQS1_T_B 15
RDQS1_C_B 15

WCK0_T_B 15
WCK0_C_B 15

WCK1_T_B 15
WCK1_C_B 15

M_RESETN 15

CK_C_D15
CK_T_D15

CK_C_B 15
CK_T_B 15

CS0_B 15
CS1_B 15

CA6_D15

CA2_D15
CA1_D15

CA0_D15
CA5_D15

CA4_D15
CA3_D15

CA5_B 15

DQ1_D15

DQ4_D15
DQ6_D15

DQ8_D15

DQ12_D15

DQ14_D15

DQ15_D15
DQ0_B 15
DQ1_B 15

DQ3_B 15

DQ5_B 15

DQ6_B 15

CS1_D15
CS0_D15

CA6_B 15
CA4_B 15

CA0_B 15

CA2_B 15

CA1_B 15

CA3_B 15

DQ10_D15
DQ9_D15

DQ11_D15
DQ13_D15

DQ0_D15

DQ15_B 15

DQ7_B 15
DQ4_B 15

DQ2_B 15

DQ13_B 15

DMI0_B 15

DQ11_B 15
DQ10_B 15

DQ9_B 15

DQ8_B 15

DMI0_D15

DQ7_D15

DQ12_B 15

DQ14_B 15

DQ5_D15

DQ2_D15

DQ3_D15
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R55

1%
1005

240

V4H

U1E

R-CarV4H_rev0r83
R8A779G3LA01BA#YJ0

M2_CA0
B33

M2_CA1
A31

M2_CA2
A32

M2_CA3
C32

M2_CA4
D31

M2_CA5
C33

M2_DQ00
K31

M2_DQ01
H33

M2_DQ02
H32

M2_DQ03
K32

M2_DQ04
K33

M2_DQ05
K36

M2_DQ06
H35

M2_DQ07
K35

M2_DQ08
G36

M2_DQ09
G35

M2_DQ10
G33

M2_DQ11
G31

M2_DQ12
E33

M2_DQ13
E36

M2_DQ14
E35

M2_DQ15
E32

M2_RDQS0_T
J34

M2_RDQS0_C
J35

M2_RDQS1_T
F34

M2_RDQS1_C
F35

M2_DMI0
H36

M2_DMI1
G32

M2_LP5CS0_LP4XCKE0
A34

M2_LP5CS1_LP4XCKE1
A35

M2_CK_T
D29

M2_CK_C
C29

M2_WCK0_T
J31

M2_WCK1_T
F31 M2_WCK0_C
J32

M2_WCK1_C
F32

M23_BKUP
D35

M2_ZQ
D34

M2_CA6
B31

M2_ATB0
B36

M2_ATB1
C36

M3_CA0
A29

M3_CA1
B30

M3_CA2
B28

M3_CA3
C27

M3_CA4
A28

M3_CA5
B27

M3_CA6
C30

M3_DQ00
F21

M3_DQ01
E21

M3_DQ03
A21M3_DQ02
D21

M3_DQ04
A19

M3_DQ05
E19

M3_DQ06
D19

M3_DQ07
B19

M3_DQ08
A22

M3_DQ09
B22

M3_DQ10
D22

M3_DQ11
A24

M3_DQ12
B24

M3_DQ13
D24

M3_DQ14
E24

M3_DQ15
F24

M3_RDQS0_T
C20

M3_RDQS0_C
B20

M3_RDQS1_T
C23

M3_RDQS1_C
B23

M3_DMI0
B21

M3_DMI1
E22

M3_LP5CS0_LP4XCKE0
D26

M3_LP5CS1_LP4XCKE1
A26

M3_ATB0
A25

M3_ATB1
B25

M3_CK_T
D28

M3_CK_C
E28

M3_WCK0_T
F20

M3_WCK0_C
E20

M3_WCK1_T
F23

M3_LP4XCS0
E27

M3_WCK1_C
E23

M3_LP4XCS1
C26

M3_RESET_N
E25

M3_ZQ
D25

M2_LP4XCS0
C35

M2_LP4XCS1
B34

R52

1005
NI_1K

CP171

R53

1005
1K

R54

1005
1%
240

DMI0_B

DMI0_D

DMI1_B

DMI1_D

M23_BKUP

M2_ZQ M3_ZQ
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Back of U1Out of U1

Connected by pattern(top layer).

C23 and C29 are arranged in the Ball nearest.

C25 and C26 are arranged in the Ball nearest.

C43 and C44 are arranged in the Ball nearest.

Connected by pattern(top layer).

Connected by pattern(top layer).

C39 and C40 are arranged in the Ball nearest.

0.1uF is arranged in the Ball nearest.

C32 is arranged in the Ball nearest.
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D1.8V

VDD0.75V

VDD0.75V

D1.8V

AVB_D1.8V
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C22

50V
1005
2200pF

C25

1005
10V

1uF

L3

BLM15PX600SZ1

12

C27

1005
50V

4700pF

C23

1005
50V

470pF

C45

50V
1005
1000pF

C26

25V
1005
0.022uF

L5

BLM15PX600SZ1

12

C29

1005
50V

2200pF

C44

50V
1005
1000pF

L1

BLM15PX600SZ1

12

C38

1005
50V

1000pF

L4

BLM15PX600SZ1

12

C31

50V
1005
1000pF

C24

50V
1005
470pF

C43

1005
10V

1uF

C40

50V
1005
4700pF

C39

10V
1005
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C35

1005
25V

0.022uF

C46

50V
1005
1000pF

C30

50V
1005
6800pF

C33

50V
1005
2200pF

C17

50V
1005
1000pF

C18

1005
50V

1000pF

C20

1005
50V

4700pF

C28

10V
1005
1uF

C49

50V
1005
1000pF

C48

10V
1005
1uF

C42

1005
50V

2200pF
C41

1005
50V

470pF

C34

1005
50V

2200pF
C37

1005
50V

1000pF
C32

1005
50V

1000pF

C47

50V
1005
1000pF

C50

50V
1005
1000pF

L2

BLM15PX600SZ1

12

C19

1005
50V

6800pF

V4H

1.8V/2.5V

U1L

R-CarV4H_rev0r83
R8A779G3LA01BA#YJ0

VDD18_CSI0
AK22

VDD18_CSI1
AL21

VDD_CSI0
AG26

VDD_CSI1
AG24

VDDQ18_25_AVB_5
AE10

VDDQ18_25_AVB_6
AF7

VDD18_DSI_1
AK19

VDD18_DSI_2
AL19

VDD_DSI0
AG21

VDD_DSI1
AG18

VDDQ18_25_AVB_7
AF10

VDDQ18_25_AVB_8
AG7

VDDQ18_25_AVB_9
AJ7

VDDQ18_25_AVB_10
AL7

VDDQ18_25_AVB_1
Y7

VDDQ18_25_AVB_2
AA7

VDDQ18_25_AVB_3
AC7

VDDQ18_25_AVB_4
AD7

VDD_DSI0PLL
AF22

VDD_DSI1PLL
AF19

C36

1005
10V

1uF

C21

1005
50V

2200pF

VDD18_CSI

VDD18_DSI

VDD_CSI

VDD_DSI

VDD_DSIPLL



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

Back of U1 Out of U1

Back of U1 Out of U1Back of U1Out of U1

Back of U1Out of U1

LOOP-L<5.5nH

LOOP-L<5.5nH

LOOP-L<5.5nH

LOOP-L<4nH

LOOP-L<4nH

LOOP-L<4nH

Do Not Stuff
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C74,C75 and C76 are arranged in the Ball nearest.

C68,C69 and C81 are arranged in the Ball nearest.

Layout Note:
L13,L14 pad is capable for mounting MHQ1005P1N3STD25
 and LQG15HH2N0S02.

C62,C63 and C64 are arranged in the Ball nearest.

C54,C55 and C56 are arranged in the Ball nearest.

CPGPLL2,CPGPLL3,CPGPLL6  : Core
CPGPLL1,CPGPLL4,CPGPLL5  : without Core
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Layout Note:
 VOUT_DDR_D0.5V should be branched from the Inner layer plane.

 Following signals need Ground guard.
 VOUT_DDR_D0.5V

Layout Note:
 VOUT_DDR_PMIC should be branched from the Inner layer plane.

 Following signals need Ground guard.
 VOUT_DDR_PMIC
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[VDDQ33]
Back of
U1

[VDDQ18]
Back of
U1

[VDD]
Back
of U1

[VDD_OD]
Back of U1

Differential Signal
VDD SENSE Line

Differential Signal
VDD_OD SENSE Line

Trace like as differential pair.

Do Not Stuff

Do Not StuffDo Not Stuff Do Not StuffDo Not Stuff

Do Not Stuff

Do Not Stuff

Do Not Stuff

Do Not Stuff
SENSEVDD0,SENSEVSS0
SENSEVDD1,SENSEVSS1

Layout Note:
Following signals are Differential Signals,
need Ground guard. 

R70,R71 resisters are shorted by pattern.

Layout Note:

Layout Note:
 VDD0.75V_SENSE and GND_SENSE should be pulled out from both ends of the decap of the SoC part and wired. 

 Following signals need Ground guard.

VDD0.75V_SENSE and GND_SENSE should be wired with priority given to VDD0.75V_SENSE. 

VDD0.75V_SENSE,GND_SENSE

Layout Note:
 VOUT_D3.3V and VOUT_D1.8V should be branched from the Inner layer plane.

 Following signals need Ground guard.
 VOUT_D3.3V,VOUT_D1.8V
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T15

VSS109
T17

VSS110
T19

VSS111
U2

VSS112
U5

VSS113
U7

VSS114
U9

VSS115
U12

VSS116
U15

VSS117
U17

VSS118
U19

VSS119
V1

VSS120
V4

VSS121
V8

VSS122
V14

VSS123
V18

VSS124
V21

VSS125
W5

VSS126
W10

VSS127
W11

VSS128
W15

VSS129
W20

VSS130
Y1

VSS131
Y6

VSS132
Y9

VSS133
Y12

VSS134
Y16

VSS135
Y19

VSS136
Y21

VSS137
AA1

VSS138
AA2

VSS139
AA4

VSS140
AA7

VSS141
AA10

VSS142
AA14

VSS143
AA17

VSS144
AA20

VSS145
AA21

C281

16V
1005
0.1uF

C309

1005
10V

1uF

C307

6.3V
2012
22uF

C280

1005
16V

0.1uF

C293

16V
1005
0.1uF

C317

16V
1005
0.1uF

C249

1005
16V

0.1uF

C241

10V
1005
0.47uF

C311

10V
1005
1uF

C285

1005
10V

1uF
C291

16V
1005
0.1uF

C243

10V
1005
1uF

C268

1005
16V

0.1uF
C267

10V
1005
1uF

C266

1005
16V

0.1uF

C304

16V
1005
0.1uF

C282

16V
1005
0.1uF

C296

1005
10V

1uF

R79 10051%240

C303

1005
10V

1uF

C248

1005
16V

0.1uF
C254

1005
16V

0.1uF

C272

16V
1005
0.1uF

C246

6.3V
2012
22uF

C278

10V
1005
1uF

C257

1005
16V

0.1uF

C300

1005
10V

1uF

C284

1005
16V

0.1uF
C295

6.3V
2012
22uF

C259

25V
2012
4.7uF

C276

16V
1005
0.1uF

C253

1005
16V

0.1uF

U5A

MT62F2G64D8EK-023 WT:C

CA0_A
C5

CA1_A
D5

CA2_A
F6

CA3_A
K6

CA4_A
K7

CA5_A
H7

CA6_A
G7

CA0_B
W7

CA1_B
V7

CA2_B
T6

CA3_B
M6

CA4_B
M5

CA5_B
P5

CA6_B
R5

CS0_A
D6

CS1_A
E6

CS0_B
V6

CS1_B
U6

DMI0_A
G4

DMI1_A
E9

DMI0_B
R10

DMI1_B
U3

RDQS0_T_A
F2

RDQS0_C_A
E2

RDQS1_T_A
F8

RDQS1_C_A
G9

RDQS0_T_B
T10

RDQS0_C_B
U10

RDQS1_T_B
T4

RDQS1_C_B
R3

CK_t_A
H5

CK_c_A
J6

CK_t_B
P7

CK_c_B
N6

WCK0_T_A
E4

WCK0_C_A
D3

WCK1_T_A
D9

WCK1_C_A
E8

WCK0_T_B
U8

WCK0_C_B
V9

WCK1_T_B
V3

WCK1_C_B
U4

Reset_N
Y2

ZQ_A_C
J15

DQ0_A
B2

DQ1_A
D2

DQ2_A
C3

DQ3_A
B4

DQ4_A
G2

DQ5_A
H3

DQ6_A
J2

DQ7_A
J3

DQ8_A
B9

DQ9_A
B8

DQ10_A
C8

DQ11_A
B7

DQ12_A
H10

DQ13_A
J9

DQ14_A
J8

DQ15_A
K10

DQ0_B
Y10

DQ1_B
V10

DQ2_B
W9

DQ3_B
Y8

DQ4_B
R8

DQ5_B
P9

DQ6_B
N10

DQ7_B
N9

DQ8_B
Y3

DQ9_B
Y4

DQ10_B
W4

DQ11_B
Y5

DQ12_B
P2

DQ13_B
N3

DQ14_B
N4

DQ15_B
M2

DQ0_C
B12

DQ1_C
D12

DQ2_C
C13

DQ3_C
B14

DQ4_C
G14

DQ5_C
H13

DQ6_C
J12

DQ7_C
J13

DQ8_C
B19

DQ9_C
B18

DQ10_C
C18

DQ11_C
B17

DQ12_C
H20

DQ13_C
J19

DQ14_C
J18

DQ15_C
K20

DQ0_D
Y20

DQ1_D
V20

DQ2_D
W19

DQ3_D
Y18

DQ4_D
R20

DQ5_D
P19

DQ6_D
N20

DQ7_D
N19

DQ8_D
Y13

DQ9_D
Y14

DQ10_D
W14

DQ11_D
Y15

DQ12_D
P12

DQ13_D
N13

DQ14_D
N14

DQ15_D
M12

CA0_C
C15

CA1_C
D15

CA2_C
F16

CA3_C
K16

CA4_C
K17

CA5_C
H17

CA6_C
G17

CA0_D
W17

CA1_D
V17

CA2_D
T16

CA3_D
M16

CA4_D
M15

CA5_D
P15

CA6_D
R15

CS0_C
D16

CS1_C
E16

CS0_D
V16

CS1_D
U16

CK_t_C
H15

CK_c_C
J16

CK_t_D
P17

CK_c_D
N16

DMI0_C
G12

DMI1_C
E19

DMI0_D
R18

DMI1_D
U13

RDQS0_T_C
F12

RDQS0_C_C
E12

RDQS1_T_C
F18

RDQS1_C_C
G19

RDQS0_T_D
T20

RDQS0_C_D
U20

RDQS1_T_D
T14

RDQS1_C_D
R13

WCK0_T_C
E14

WCK0_C_C
D13

WCK1_T_C
D19

WCK1_C_C
E18

WCK0_T_D
U18

WCK0_C_D
V19

WCK1_T_D
V13

WCK1_C_D
U14

ZQ_B_D
N7

C244

1005
10V

1uF

C247

16V
1005
0.1uF

C297

1005
10V

1uF

C251

1005
16V

0.1uF

C288

16V
1005
0.1uF

C313

1005
10V

1uF

C238

1005
16V

0.22uF

C299

1005
10V

1uF

C269

1005
10V

1uF

C277

1005
16V

0.1uF

C258

16V
1005
0.1uF

C256

1005
10V

1uF

C314

1005
10V

1uF

C301

16V
1005
0.1uF

C273

16V
1005
0.1uF

C252

1005
16V

0.1uF

C279

1005
10V

1uF

C261

2012
6.3V

22uF
C250

10V
1005
1uF

C292

16V
1005
0.1uF

C283

1005
10V

1uF
C287

16V
1005
0.1uF

C308

16V
1005
0.1uF

C305

1005
16V

0.1uF

C315

10V
1005
1uF

C262

1005
10V

1uF

R78 1% 1005240

C270

16V
1005
0.1uF

C302

10V
1005
1uF

C260

6.3V
2012
10uF

C275

16V
1005
0.1uF

C312

16V
1005
0.1uF

C310

16V
1005
0.1uF

C274

16V
1005
0.1uF

C289

1005
10V

1uF

C263

16V
1005
0.1uF

C298

1005
16V

0.1uF

C316

10V
1005
1uF

C264

16V
1005
0.1uF

C239

1005
10V

0.47uF

C265

1005
16V

0.1uF

C245

2012
25V

4.7uF

C271

16V
1005
0.1uF

C290

16V
1005
0.1uF

C255

10V
1005
1uF

C237

1005
16V

0.22uF

C294

6.3V
2012
10uF

M_ZQ_A_C
M_ZQ_B_D
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SPI FLASH (512Mbit/QSPI0)

QSPI_FLASH

Do Not Stuff

Place 0.1uF capacitor close to U113 (PIN: B4, E4, D1)
Layout Note:

Do Not Stuff

Layout Note:
Place CN8 close to U113

Do Not Stuff

Stuff W77Q(Quad),W77T(Octal),W35(Octal) series

R904 Description

W25(Quad) series

TOP VIEW

Do Not Stuff

2pin1pin

D1.8V

D1.8V

D1.8V

D1.8V

D1.8V

QSPI0_RSOUT_1818

QSPI0_SPCLK_186,16

QSPI0_MOSI_IO0_186,16
QSPI0_MISO_IO1_186,16

QSPI0_IO2_186,16
QSPI0_IO3_186,16

QSPI0_IO4_186
QSPI0_IO5_186
QSPI0_IO6_186
QSPI0_IO7_186

QSPI0_SSL_186,16

QSPI0_DS_186

QSPI0_INT_186

QSPI0_WP_186

QSPI0_RST_186,16
PMIC_RST_1818

QSPI0_RST_186,16
QSPI0_SPCLK_186,16

QSPI0_SSL_186,16 QSPI0_MOSI_IO0_18 6,16
QSPI0_MISO_IO1_186,16 QSPI0_IO2_18 6,16

QSPI0_IO3_186,16

Title

Size Document Number Rev

Date: Sheet of
Sparrow Hawk V1.3A2

16 34

QSPI_FLASH

Tuesday, January 13, 2026

Title

Size Document Number Rev

Date: Sheet of
Sparrow Hawk V1.3A2

16 34

QSPI_FLASH

Tuesday, January 13, 2026

Title

Size Document Number Rev

Date: Sheet of
Sparrow Hawk V1.3A2

16 34

QSPI_FLASH

Tuesday, January 13, 2026

CP83
1

R891 100510

C860

16V
1005
0.1uF

R895 1005NI_10

R892 100510
C861

16V
1005
0.1uF

R907 100510K

R896 1005NI_10

CN8

NI_FTSH-105-01-L-DV-K

1 2
3 4
5 6
7 8
9 10

R911 1005NI_3.9K

R893 100510

R908 100510K

R897 1005NI_10

R900 1005NI_10

R898 1005NI_10

C856

16V
1005
0.1uFR894 100510

R901 1005NI_10

R903 1005NI_10

R909 100510K
R905 100510

R904 100510

R902 1005NI_10

C858

16V
1005
0.1uF

C864
201216V
NI_2.2uF

C859

16V
1005
0.1uF

R906 100510K

R899 100510

U113

W77Q51NWDBIE

RSTOUT#
A2

NC1
A3

RSTIN#
A4

INT#
A5

CLK
B2

NC2
B1

GND
B3

VCC
B4

NC3
B5

GNDQ1
C1

CS#
C2

DS
C3

IO2
C4

WP#
C5

VCCQ2
D1

IO1
D2 IO0
D3

IO3
D4

IO4
D5

IO7
E1 IO6
E2 IO5
E3

VCCQ1
E4

GNDQ2
E5

R923 1005NI_10

C857

16V
1005
0.1uF
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Do Not Stuff

SD (CLK,CMD,DAT[3:0])
  (1) Matched trace length.
  (2) Single ended
impedance = 50ohm

Do Not Stuff

MicroSD Slot

uSD-Slot

HI
LOW

GP8_13/MD27_SW Description

SDHI_D1.8V_D3.3V = D3.3V
SDHI_D1.8V_D3.3V = D1.8V

1pin

1.8V_3.3V / 1A

Layout Note:
Place C320,C321 close to CN1

D1.8V

SDHI_D1.8V_D3.3V SDHI_D1.8V_D3.3V

D3.3V

VSYS
SDHI_D1.8V_D3.3V

MSD_VDD

MSD_VDD

SLOT_SD_DAT2_V6
SLOT_SD_DAT3_V6
SLOT_SD_CMD_V6

SLOT_SD_CLK_V6

SLOT_SD_DAT0_V6
SLOT_SD_DAT1_V6

SD_CD_V6

SDHI_D1.8V/3.3V_LDO19

GP8_13/MD27_SW24

Title

Size Document Number Rev

Date: Sheet of

Sparrow Hawk V1.3A2

17 34

uSD-Slot

Tuesday, January 13, 2026

Title

Size Document Number Rev

Date: Sheet of

Sparrow Hawk V1.3A2

17 34

uSD-Slot

Tuesday, January 13, 2026

Title

Size Document Number Rev

Date: Sheet of

Sparrow Hawk V1.3A2

17 34

uSD-Slot

Tuesday, January 13, 2026

R96 10050

C853

25V
2012
10uF

R92

1005
10K

C320

1005
16V

0.1uF

C854

25V
2012
10uF

D
1

SP
40

21
-0

1F
TG

-C
1

2

R102 10050

CN1

DM3AT-SF-PEJM5

DAT2
1

CD/DAT3
2

CMD
3

VDD
4

CLK
5

VSS
6

DAT0
7

DAT1
8

CD_SWITCH
9

CD_COM
10

SHIELD0
11

SHIELD1
12

SHIELD2
13

SHIELD3
14

TR10
RUC002N05HZGT1161G

2S
3

D

R93

1005
10K

C321

2012
25V

4.7uF

R886

1005
10K

R99 10050

R94

1005
10K

D
2

SP
40

21
-0

1F
TG

-C
1

2

R103

1005
NI_10K

R95

1005
10K

R888

1%
1005
536

U112

ISL80510IRAJZ

VOUT
1

VOUT1
2

FB
3

GND
4

EN
5

SS
6

VIN
7

VIN1
8

EP
9

R8891K

D
3

SP
40

21
-0

1F
TG

-C
1

2

C322

1005
10V

1uF

R98 10050

D
4

SP
40

21
-0

1F
TG

-C
1

2

R88
2012
0

R890

1005
100K

R87
2012
NI_0

D
7

SP
40

21
-0

1F
TG

-C
1

2

D
8

SP
40

21
-0

1F
TG

-C
1

2

D
5

SP
40

21
-0

1F
TG

-C
1

2

R101 10050

C323
16V1005
0.1uF

R97 10050

D
6

SP
40

21
-0

1F
TG

-C
1

2

R89

1005
10K

R885

1005
1%

2.61K

C855
25V 1005

0.01uF

C319

1005
10V

1uF

R90

1005
10K

C852

50V
1005

220pF

R100 10050

R887

1%
1005
464

R91

1005
10K
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Differential Signal

VDD0.75V Iout=18A

Differential Signal

VDD0.75V
Power
Good

Level Shift(VSYS(5.0V)-->D3.3V)

Read:H'C9 Write: H'C8
I2Cslave address: 1100_100x

Do Not Stuff

Do Not Stuff

Do Not Stuff

Do Not Stuff

[Design Note]
 SENSE Threshold Voltage = 0.405V.
 VSYS(5.0V) Threshold Voltage 
= 0.405V x (470K+47K)/47K
= 4.455V

Do Not Stuff

POWER_CORE

Reset Switch

Reset SwitchLayout Note:
Surface layer wiring.

VSYS_VDD

VDD0.75V

VSYS

VDD0.75V

VSYS_VDD

D3.3V

D3.3V

D3.3V

PMIC_VIO

VSYS_VDDVSYS

D1.8V

D1.8V

VSYS

VSYS

VSYS
VSYS

D1.8V

D1.8V

SENSEVDD113

SENSEVSS113

AVS1 5,19

AVS0 5,19

FAULT_VDD19

PRESETN_185,23,27 PMIC_PRESETN 19

I2C5_PMIC_SDA 5,19
I2C5_PMIC_SCL 5,19

POWER_EN19,20

QSPI0_RSOUT_18 16

PMIC_RST_1816

Title

Size Document Number Rev

Date: Sheet of
Sparrow Hawk V1.3A2

18 34

V4H_POWER_CORE

Tuesday, January 13, 2026

Title

Size Document Number Rev

Date: Sheet of
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V4H_POWER_CORE

Tuesday, January 13, 2026

Title

Size Document Number Rev

Date: Sheet of
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18 34

V4H_POWER_CORE

Tuesday, January 13, 2026

R107

1005
NI_1K

C343

16V
1005
0.1uF

R124

1005
0

C337

16V
1005
0.1uF

R110
1608

10

R118
1005

NI_10K

R926

1005
470K

R125

1005
470K

R120
1005

NI_10K

C341

4V
3216
47uF

U11
SN74LVC1G07YZPR

B1

C
1

C2

A2

A1

C338

2012
6.3V

10uF

R130

1005
47K

C332

3225
10V

47uF

U114
SN74LVC1G07YZPR

B1

C
1

C2

A2

A1

OE VCC

GNDU9
SN74LV1T126DCKR

1

2

3

4

5

R864
2012
0

R112

1005
0

C333

2012
16V

10uF

C342

10V
1005
1uF

R126

1005
100K

U7
SN74LVC1G08DBVR

1

2

3

4

5

R924

1005
100K

C336

10V
1005
1uF

C349

1005
0.1uF

R128
1005

470K

DVS1_0

DVS1_1

PGOOD1

reserved

S
C
L

S
D
A

<Pin mode 4>

U10

RAA271010ASF2HNP#AA0

VOUT
1

RTN
2

IbalP1
3

IbalN1
4

IbalP2
5

IbalN2
6

Ib
al

P3
7

Ib
al

N
3

8

Ib
al

P4
9

Ib
al

N
4

10

G
PI

O
0

11

G
PI

O
1

12

MPIO3
13

MPIO2
14

MPIO1
15

MPIO0
16

/FAULT
17

PWM4
18PW

M
3

19
PW

M
2

20
PW

M
1

21
EN

22
VI

O
23

AV
IN

24

PA
D

25

R116

1005
100

R122
1005
0

R108

1005
10K

R106 10050

C345
16V
1005

0.1uF

R127
1005
0

C326
16V
1005

0.1uF

R854
1005
0

C350

50V
1005
1000pF

R114
1005

NI_10K

R113
1005

NI_10K

R117
1005
0

U12

TPS3808G01DBVR

CT
4

GND
2

MR_N
3

RESET_N
1

SENSE
5

VDD
6

R105
1005
0

R111

1005
100

R119

1005
10K

L15

18A
SPM5030VC-R10M-D

100nH
1 2

R925

1005
4.7K

CP1121

C327

16V
2012
10uF

C340

3216
4V

47uF

C330

16V
1005
0.22uF

C339

2012
6.3V

10uF

CP1131

C348

1005
16V

0.1uF

C329

1005
16V

0.1uF

C335

1005
16V

0.1uF

C344

50V1005
NI_220pF

R115
1005
0

R123

1005
10

SW3

B3F-1000

1
23

4

C346

1005 16V

NI_0.047uF

C331
16V 1005

0.1uF

C334

16V
2012
10uF

R121

1005
4.7K

C347 1005
16V0.1uF

U8

RAA271011A4HNP#AA0

FAULT#
1

PWM
2

AGND
3

IbalP
4

Ib
al

N
5

PV
IN

6

PG
N

D
7

PG
N

D
8

PGND
9

PHASE
10

PHASE
11

PGND
12

PG
N

D
13

PG
N

D
14

PV
IN

15
BO

O
T

16

PHASE
17

C863
16V
1005

0.1uF

CP19

1

C328

16V
2012
10uF

R109

1005
10K

AVIN

FAULT_VDD_5V

IBALN1

IBALP1

Phase1

PWM1

VDD_EN

OD_PRESETn



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

500mA Max

I2Cslave address: 1010_100x
Read:H'A9 Write: H'A8

Buck5

D1.8V
1.8V
Iout=2.3A

VDD_OD
0.8V 
Iout=5.3A

Buck1

LDO5:DDR0123_D1.8V
          1.8V Iout=0.4A

Buck3

Buck4

Differential Signal

Differential Signal

D3.3V
3.3V
Iout=2.0A

LDO3:AVB_D1.8V/2.5V Power Enable

LDO4:Not Use

Buck2

DDR0123_LP5_DDR2H_D1.05V
1.05V  Iout=3.3A

Buck2

DDR0123_LP5_DDR2L_D1.05V
1.05V  Iout=0.6A

12A max

2.5A max

2.5A max

2.5A max

2.5A max

60mA max
at >
1.8V

60mA max
at >
1.8V

60mA max
at >
1.8V

60mA max
at >
1.8V

0.5A max
at >
1.8V

0.5A max
at >
1.8V

Level Shift(3.3V-->1.8V/3.3V)
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3.3V / 9A

VOUT=(Rup/Rdnx0.6)+0.6V
  (365k/80.2kx0.6)+0.6=3.3V

Dual Buck 

Do Not Stuff

POWER_IO

VOUT=0.8xRup/Rdn+0.8
0.8x124k/100k+0.8=1.79V

1.8V / 3.0A

1.05V / 3.0A
VOUT=0.8xRup/Rdn+0.8
0.8x47k/147k+0.8=1.055V

1.8V / 1A

VOUT=(Rup/Rdn+1)x0.5V
  (2.61k/1k+1)x0.5=1.805V

VOUT=(Rup/Rdn+1)x0.5V
  (2.61k/1.8k+1)x0.5=1.23V

1.2V / 1A

Do Not Stuff

Do Not Stuff

D5.0V1

D3.3V

D5.0V1
D3.3V_SPI

P1.8V

P1.05V

D3.3V

D3.3V1

D3.3V1

D3.3V

D3.3V

D3.3V1

D1.2V

AVB_D1.8V

GP8_12/PG_D3.3V16

GP2_07/D3.3V1_EN6

AVB_D18V_25V_EN19,21

AVB_D18V_25V_EN19,21
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CL=8pF

Rated current=450mA

Rated current=450mA

Rated current=450mA

RJ45 with integrated magnetics

#[MODE2]

Strapping Options for KSZ9031RNX

#[PHYAD2]

#[CLK125_EN]
#[MODE3]

#[MODE0]
#[MODE1]

#[Activity(TX,RX)]

#[Link On]

#[Activity(TX,RX)]

Controls LEDs in the RJ45 connector
#[Link On]

[Design Note]
  LED_MODE==1, Single LED mode
  LED_MODE==0, Tri-color dual-LED mode

#[LED_MODE]

Do Not Stuff

Do Not Stuff

AVB0 RESETn, TXCREFCLK

f=125MHz

[Design Note]
(1) AVB0_TXCREFCLK_V needs to have ground guards
(2) Single ended impedance = 50ohm

Ether_AVB0

Following signals need Ground guard and kept as short as possible
KSZ_XO,KSZ_XI

Layout Note:

Following signals need Ground guard and kept as short as possible
AVB0_TXCREFCLK_V

Layout Note:

Do Not Stuff

Ethernet Line:
(1) Matched trace length.
(2) Differential Impedance= 100ohm

AVB0_TX (TX_CTL,TXC,TD[3:0])
  (1) Matched trace length.
  (2) Impedance= 50 ohm

AVB0_RX (RX_CTL,RXC,RD[3:0])
  (1) Matched trace length.
  (2) Impedance= 50 ohm

[Design Note]
Remove zero ohm resistor(R310)
above in case of using
AVB0_MAGIC

1pin

Do Not Stuff

AVDDL_PLL_CPU

AVDDH_CPU

AVDDL_CPU

DVDDH_CPU

9031_D1.2V AVDDL_PLL_CPU

DVDDL_CPU

9031_D1.2V

AVDDH_CPU

9031_D1.2V AVDDL_CPU

DVDDH_CPU

DVDDH_CPU

DVDDH_CPU

DVDDH_CPU

DVDDH_CPU

DVDDH_CPU

SG

SG

SG

D3.3V

D3.3V

D3.3V

AVB_D1.8V

AVB_D1.8V

D1.2V

AVB_D1.8V AVB_D1.8V

AVB_D1.8V

DVDDH_CPU

AVB0_MDIO_V4

AVB0_TXC_V4

AVB0_TX_CTL_V4

AVB0_TD3_V4
AVB0_TD2_V4
AVB0_TD1_V4
AVB0_TD0_V4

AVB0_MDC_V4

AVB0_RXC_V4

AVB0_RX_CTL_V4

AVB0_RD3_V4
AVB0_RD2_V4
AVB0_RD1_V4
AVB0_RD0_V4

AVB0_PHY_INT_V4
AVB0_LINK_V4

KSZ_RESETn22

GP7_10/AVB0_RESETN_V4
KSZ_RESETn 22

PRESETOUTN5,19,24,27
AVB0_TXCREFCLK_V4
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KSZ_RXD1
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KSZ_RX_CLK
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KSZ_TXD0
KSZ_TXD1
KSZ_TXD2
KSZ_TXD3
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L_LED2/PHYAD1_25

L_LNK

TXRXM_A

TXRXM_B
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3.3V(300mA Max)

Rated current=2A

LDO  VBUS(5V) -> 3.3V

Rated current=2A

USB microB (Func)

CL=8pF

Do Not Stuff

Do Not Stuff

JTAG1

[Design Note]
1.Signal trace lengths as short
2.Signal needs to have ground guards

JTAG1

DEBUG

#[Coresight_20pin]

Do Not Stuff

Do Not Stuff

1pin 2pin

TOP VIEW

1pin

TOP VIEW

Do Not Stuff

HI

LOW Normal operation

FTDI_PWRENN Description

USB SUSPEND mode or device has
not been configured

Do Not Stuff

FT2232H_3.3V

SG

FT2232H_3.3V

D3.3V FT2232H_1.8V

FT2232H_3.3V

FT2232H_VCCIO_3.3V

D3.3V

FT2232H_VCCIO_3.3V

FT2232H_VCCIO_3.3V

D1.8V

D3.3V_SPI

FT2232H_VCCIO_3.3V

D3.3V FT2232H_VCCIO_3.3V

D3.3V

D3.3V

TMS_18 5
TCK_18 5
TDO_18 5
TDI_18 5
PRESETN_18 5,18,27
RDYn_18 5

TRSTn_18 5

CANFD0_RX/MD37_SW24

HSCIF0_HRX0/MD22_SW24
HSCIF0_HTX0/MD4_SW24

HSCIF0_HCTS0N/MD3_SW24
HSCIF0_HRTS0N/MD2_SW24
MSIOF2_SYNC/MD23_SW24

MSIOF2_SS1/MD24_SW24
MSIOF2_TXD/MD20_SW24
MSIOF2_SCK/MD21_SW24
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FT2232-XO

FT2232-XI

USB_VBUS

HSCIF0_HRTS0

USB_VBUS

FTDI_PWRENN

HSCIF0_HTX0

HSCIF1_HRX1
HSCIF1_HTX1
HSCIF1_HCTS1
HSCIF1_HRTS1

USB_VBUS

HSCIF0_HRX0
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HSCIF1_HRX1
HSCIF1_HTX1
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MD1 Description

Serial Flash boot at single read 40MHz using DMA
SCIF/HSCIF download mode

Description
Booted through ICUMX

Booted through Cortex-R52

MD6

Pull Low

Pull High

Description
Initial setting
ICUMX JTAG

MDT0
0

MD20
0

00
00 ICUMX LPD

0 0 CoreSight

Do Not Stuff

Do Not Stuff

MODE SWITCH

Do Not Stuff

I2C SWITCH
Do Not Stuff

Do Not Stuff

Initial setting

I2Cslave address: 1110_001x
Read:H'E3 Write: H'E2

MD0=0; Free Run mode

MD9=0; Inputs an external clock to the EXTAL pin.

MD5=1; Other setting is prohibited

MD3=1; Serial Flash boot at single read 40MHz using DMA

MD7=1; Booted through Cortex-R52

MD8=1; Other setting is prohibited

MD13=0; EXTAL Input Frequency(16.66MHz) 

MD14=0; EXTAL Input Frequency(16.66MHz) 

MD16=1; Other setting is prohibited

MD17=0; LPDDR5-5500/6400

MD18=0; Other setting is prohibited

MD22=0; LPDDR5

MD27=0; LPDDR5

MD23=0; Other setting is prohibited

MD24=0; Other setting is prohibited

MD25=0; Field BIST is not activated

MD29=0; EXTALR select

MD32=0; HSCIF download 921,600 bps

MD31=1; HSCIF download 921,600 bps

MD33=0; Other setting is prohibited

MD35=0; Other setting is prohibited

MD36=0; Reserved

MD37=0; Reserved

Do Not Stuff

MD19=1; LPDDR5-5500
MD19=0; LPDDR5-6400

0 0 0
0 01
0 1 1
1 0 0

MD21 MD10MD11

MD2 MD3 MD4

0 0 1 0
1 1 1 1

MD7
0 1
1 1

D3.3V_SPI

D3.3V_SPI

D3.3V_SPI

D3.3V_SPI

D3.3V D3.3V_SPI

D3.3V_I2C

P1.8_DSI

D3.3V1_A
D3.3V_I2C

D3.3V_I2C

D3.3V1_M2

D3.3V_I2C

D3.3V_SPI

D3.3V_SPI

D3.3V_SPI

D3.3V_SPI

D3.3V_SPI

D3.3V_SPI

D3.3V_SPI

D3.3V_SPI

D3.3V_SPI D3.3V_SPI

D3.3V_SPI D3.3V_SPI

D3.3V_SPI

D3.3V_SPI

D3.3V_SPI

D3.3V_SPI

D3.3V_SPI

D3.3V_SPI

D3.3V_SPI D3.3V_SPI

D3.3V_SPI D3.3V_SPI

D3.3V_SPI D3.3V_SPI

D3.3V_SPI D3.3V_SPI

D3.3V_SPI

D3.3V_SPI

I2C0_SDA5

I2C0_SCL5

I2C0_SDA_MDP_1V8 27
I2C0_SCL_MDP_1V8 27

DA7212_I2C_SDA 30
DA7212_I2C_SCL 30

I2C0_SDA_PCLK 26
I2C0_SCL_PCLK 26

I2C0_SDA_M2 26,27
I2C0_SCL_M2 26,27

GP2_01/MDT0 6,27

MSIOF1_SS1/MD16_V 6

MSIOF1_SS2/MD18_V 6

MSIOF2_SS2/MD25_V 6

IRQ1/MD29_V 5

CANFD0_TX/MD36 6

IRQ3/MD31_V 5

PRESETOUTN5,19,22,27

MSIOF1_SCK/MD14_V6

MSIOF1_SCK/MD14_SW 30

MSIOF1_RXD/MD11_SW 30

MSIOF1_RXD/MD11_V6

GP0_06/INTn_DP/MD17_SW 27

MSIOF1_SYNC/MD32_SW 30

MSIOF0_SYNC/MD8_V6 GP0_02/MD33_V6

MSIOF0_SYNC/MD8_SW 31 GP0_02/MD33_SW 29

MSIOF0_SS2/MD10_SW 31

MSIOF0_SS2/MD10_V6

CANFD0_RX/MD37_SW 23

CANFD0_RX/MD376

IRQ2/MD0_V_CPU5 GP0_01/MD35_V6

IRQ2/MD0_SW 31 GP0_01/MD35_SW 29

MSIOF0_SS1/MD9_SW 31

MSIOF0_SS1/MD9_V6

MSIOF1_TXD/MD13_SW 30

MSIOF1_TXD/MD13_V6

HSCIF0_HRX0/MD22_V6 MSIOF2_SYNC/MD23_V6

HSCIF0_HRX0/MD22_SW 23 MSIOF2_SYNC/MD23_SW 23

HSCIF0_HTX0/MD4_SW 23

HSCIF0_HTX0/MD4_V6

MSIOF2_SS1/MD24_SW 23

MSIOF2_SS1/MD24_V6

HSCIF0_HCTS0N/MD3_V6 MSIOF2_TXD/MD20_V6

HSCIF0_HCTS0N/MD3_SW 23 MSIOF2_TXD/MD20_SW 23

HSCIF0_HRTS0N/MD2_SW 23

HSCIF0_HRTS0N/MD2_V6

MSIOF2_SCK/MD21_SW 23

MSIOF2_SCK/MD21_V6

MSIOF2_RXD/MD19_V6

MSIOF2_RXD/MD19_SW 27

GP8_13/MD27_SW 17
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MSIOF0_TXD/MD6_SW 31

MSIOF0_TXD/MD6_V6
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HSCIF0_HSCK0/MD1_SW 31

MSIOF0_SCK/MD7_SW 31

HSCIF0_HSCK0/MD1_V6

MSIOF0_SCK/MD7_V6

GP0_06/INTN_DP/MD17_V5

MSIOF1_SYNC/MD32_V6
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PCIe to USB

USB TYPE A
VBUS MAX Current = 0.9A

USB pairs.
(1) Matched trace length.
(2) RX/TX : Differential Impedance= 90ohm

USB pairs.
(1) Matched trace length.
(2) RX/TX : Differential Impedance= 90ohm

USB 3.0 

Do Not Stuff

PCIE pairs.
(1) Matched trace length.
(2) CLK : Differential Impedance= 100ohm
(3) RX/TX : Differential Impedance= 85ohm

USB pairs.
(1) Matched trace length.
(2) RX/TX : Differential Impedance= 90ohm

USB pairs.
(1) Matched trace length.
(2) RX/TX : Differential Impedance= 90ohm

USB ESD Protection

VBUS MAX Current = 0.9A

VBUS MAX Current = 0.9A

USB TYPE C

USB TYPE C

USB 3.0 

USB 3.0 
uPD720201_X1,uPD720201_X2

Layout Note:
Following signals need Ground guard and kept as short as possible

Pin A1

Pin A1

1pin

Do Not Stuff

Do Not Stuff

Do Not Stuff

VCCCH1 VCCCH2 VCCCH3
VCCCH4

D3.3V1_USB P1.05V_USB USB_A3V3

D3.3V1_USB

D3.3V1_USB

D5V01_USB

SGSG

D3.3V1_USB

D5.0V1 D5V01_USB P1.05V P1.05V_USB

D3.3V1 D3.3V1_USB

D3.3V1 USB_A3V3

SG

SG

SG

SG

SG

VCCCH4 VCCCH3

VCCCH2

VCCCH1

D3.3V1_USBD3.3V_SPI

D5V01_USB VCCCH1

D3.3V1_USB

D3.3V1_USB

D5V01_USB VCCCH3

D3.3V1_USB

D3.3V1_USB

D3.3V1_USB

D5V01_USB

D5V01_USB VCCCH1

D3.3V1_USB

D5V01_USB

D3.3V1_USB D5V01_USB VCCCH2

D3.3V1_USB

VCCCH1 VCCCH2 VCCCH3 VCCCH4

SG SG SG SG

VCCCH2

D3.3V1_USB

VCCCH4

D3.3V1_USB

D3.3V1_USB

PCIE1_CLK_P_USB26
PCIE1_CLK_M_USB26

GP2_00/USB_RESET6

PCIE1_TX0_P7
PCIE1_TX0_M7

PCIE1_RX0_P7
PCIE1_RX0_M7
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PCIe.0/1 CLK

Do Not Stuff

PCIE pairs.
(1) Matched trace length.
(2) CLK : Differential Impedance= 100ohm
(3) RX/TX : Differential Impedance= 85ohm

Do Not Stuff

Do Not Stuff

Do Not Stuff

Do Not Stuff

Do Not Stuff

Default :PCIe Root complex mode
Mount :R461 , R466 , R467 , R465
Unmount :R462 , R463

PCIe Endpoint Mode
Mount : :R462 , R463
Unmount : R461 , R466 , R467 , R465

PCIe (2 lane) M.2 Key M 2230 / 2243

9FGV0441-X1,9FGV0441-X2

Layout Note:
Following signals need Ground guard and kept as short as possible

I2Cslave address: 1101_000x
Read:H'D1 Write: H'D0

Do Not StuffDo Not Stuff

D3.3V1 D3.3V1_M2

D3.3V_I2C

D3.3V1_M2

D1.8V

D3.3V1_M2

D3.3V1_M2

D3.3V1_M2

D3.3V1_M2

D3.3V1_M2

D3.3V1_M2

D3.3V

P1.8V

D3.3V

P1.8V

P1.8V

P1.8V

D3.3V_I2C

P1.8V

D3.3V1_M2

D3.3V1_M2

D3.3V_SPI

PCIE0_RX1_M7
PCIE0_RX1_P7

PCIE0_TX1_M7
PCIE0_TX1_P7

PCIE0_CLKREQ_N 7
PCIE1_CLKREQ_N 7

PCIE1_CLK_P_USB 25
PCIE1_CLK_M_USB 25

PCIE1_CLK_P 7
PCIE1_CLK_M 7

PCIE0_CLK_P 7,26
PCIE0_CLK_M 7,26

PCIE0_CLK_P7,26
PCIE0_CLK_M7,26

GP2_02/M2_RESET 6

I2C0_SDA_PCLK24

I2C0_SCL_PCLK24

I2C0_SCL_M2 24,27
I2C0_SDA_M2 24,27

PCIE0_RX0_M7
PCIE0_RX0_P7

PCIE0_TX0_M7
PCIE0_TX0_P7
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26 34
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DP each five pairs.
(1) Matched trace length.
(2) Differential
Impedance= 100 ohm

CMOS Output

REF_CLK FREQ Setting

GPIO[3:1]

000

100

REFCLK FREQUENCY
(DPPLL_CLK_SRC=0)

12MHz

38.4MHz

DACP/N CLOCK FREQUENCY
(DPPLL_CLK_SRC=1)

468MHz(DSIACLK / 39 = 12MHz)

460.8MHz(DSIACLK / 12 = 38.4MHz) Default

Level Shift(1.8V-->1.8V/3.3V)
PRESETOUTn=L : Hi-z

Do Not Stuff

Do Not StuffDo Not Stuff

Do Not Stuff

Do Not Stuff

Do Not Stuff

[Design Note]
Reset must be the clock is stable.

DSI0/DSI1 five pairs.
(1) Matched trace length.
(2) Differential Impedance= 100 ohm

–40°C to +85°C.

32mA(MAX)

126mA(MAX)

for VCCA capacitor

for VPLL capacitorfor VCCIO capacitor for VCC capacitor

52mA(MAX)

DSI to Display

Following signals need Ground guard and kept as short as possible
SN65DSI86_REFCLK

Layout Note:

Do Not Stuff

I2Cslave address: 0101_100x
Read:H'59 Write: H'58

DSI_IF_CN
1pin 2pin

TOP VIEW

Do Not Stuff

Do Not Stuff

Do Not Stuff

Do Not Stuff

Do Not Stuff

Do Not Stuff

Do Not Stuff

Do Not Stuff

DisplayPort
Connector

1pinTOP VIEW

Do Not Stuff

VOUT=(Rup/Rdn+1)x0.5V
  (2.61k/464+1)x0.5=3.3125V

Do Not Stuff

Co-layout

Co-layout

Co-layout

Co-layout

Do Not Stuff

VPLL_1.8V_CPU

P1.8_DSI

P1.8_DSI

P1.8_DSI

P1.8_DSI

D3.3V_SPID3.3V_SPI

P1.8_DSI

P1.8_DSI

D1.2V_DSI VCCA_1.2V_CPU

D1.2V_DSI

P1.8_DSI

D1.2V

P1.8V

D1.2V_DSI VCCA_1.2V_CPU

P1.8_DSI P1.8_DSI VPLL_1.8V_CPU D1.2V_DSI

D3.3V_SPI D3.3V1_CSI

D3.3V1_CSI

DP_PWR_CPU

SG

DP_PWR_CPU
D3.3V1

D5.0V1 DP_PWR_CPU

D3.3V1

SG

DP_PWR_CPU

PRESETOUTN5,19,22,24

GP2_01/MDT06,24

GP0_06/INTn_DP/MD17_SW24

PRESETN_185,18,23

I2C0_SCL_MDP_1V824
I2C0_SDA_MDP_1V824

MSIOF2_RXD/MD19_SW24

I2C0_SDA_M224,26
I2C0_SCL_M224,26

DSI1_DATAN07
DSI1_DATAP07

DSI1_DATAN17
DSI1_DATAP17

DSI1_CLKN7
DSI1_CLKP7

DSI1_DATAN27
DSI1_DATAP27

DSI1_DATAN37
DSI1_DATAP37

DSI0_DATAP07
DSI0_DATAN07

DSI0_DATAP17
DSI0_DATAN17

DSI0_DATAP27
DSI0_DATAN27

DSI0_DATAP37
DSI0_DATAN37

DSI0_CLKP7
DSI0_CLKN7
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[Design Note]
S=Low(Normal Mode)
S=High(Silent Mode);internal pull-up

[Design Note]
S=Low(Normal Mode)
S=High(Silent Mode);internal pull-up

Do Not Stuff

Do Not Stuff

CANBUS pairs.
(1) Matched trace length.
(2) CANL/H : Differential Impedance= 100ohm

CANBUS pairs.
(1) Matched trace length.
(2) CANL/H : Differential Impedance= 100ohm

Do Not Stuff

Do Not Stuff

[Design Note]
(1) CAN_CLK needs to have ground guards
(2) Single ended impedance = 50ohm
(3) R651 is arranged in the X8 PIN3 nearest.

CAN CLK
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Layout Note:
Following signals need Ground guard and kept as short as possible
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3.5mm 4-Pole TRRS (OMTP)
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Mount :R631 , R632
Unmount :R630 , R633

Mount :R630 , R633
Unmount :R631 , R632

Headset

AUX_IN

Following signals need Ground guard and kept as short as possible
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Layout Note:
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[Design Note]
(1) AUDIO_CLKIN_V needs to have ground guards
(2) Single ended impedance = 50ohm
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(2) Single ended impedance = 50ohm
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By DescriptionRev. Code Date

Initial version2024-10-04V1.0

Revision History

2024-10-15 1.J1,J2 Change to RPi5 22-Pin FPC Connector and Individual I2C for Each CameraBill
2.I2C group change, refer to page 3

2024-11-01 Bill 1.Modified based on "Retronix_Low_cost_Sch_V4H_2024_1014_RTX_Reply1028.xlsx" file
2.Modified based on "V4H LCB schematic review_RTX_Reply1028.pptx" file
3.Added Reset button "SW3"
4.Fan control is changed to V4H PWM pin "HSCIF0_HSCK0/MD1_SW"
5.Debug connection modified to HSCIF0 and HSCIF1

2024-11-11 Bill 1.Modified based on "V4H LCB schematic review_NOV1_UPDATE_RTX_Reply1108.pptx" file
2.Remove : U37,U40,C533,C536,C754,C755,R688,R689,R692,R757
3.Added : C773,R761~R771
4.Modify CN7 pin definition
5.Change part number:

A.U69,U70,U71(TXS0108EPWR --> TXS0108ERGYR)
B.U56,U60(MCP2558FD-H/SN --> MCP2558FDT-H_MNY)
C.U41~U44(AP2191SG-13 --> AP2191WG-13)
D.D12(SM8S24A-AU --> SPHV24-01ETG-C)

2024-11-15 Bill 1.Modified Block Diagram (Page2)
2.Added : U81~U85,SW8,C774~C783,R772~R775
3.Remove : U41~U44

1.Modified based on "V4H SBC Nov 11 Schematic Review_2024_1114_B_RTX_Reply1122.pptx" file2024-11-22 Bill
2.Modified based on "Retronix_Low_cost_Sch_V4H_Ren_Reply_2024_1114_RTX_Reply_1122.xlsx" file
3.Modified Block Diagram "DSI1 independent output connector"(Page2)
4.DSI1/CSI1 switch via MUX-->DSI1 independent connector(Page27)

1.Modify DSI connection device:DSI0-->DSI_IF_CN ; DSI1-->DP2024-12-17 Bill

3.Modified based on "V4H LCB Nov 27 schematic review_2024_1205_A_RTX_Reply1213.pptx" file
4.Modified based on "Retronix_Low_cost_Sch_Review_V4H_2024_1203 - Copy_RTX_Reply1213.xlsx" file

2.CN6 Change to DP-F20S-S297

2024-12-25 Bill 1.Modify USB1 (Pin-A1, B1, A12, B12) to connect to GND
2.Modify "CONN4-Pin1" ; "U84,U85-Pin11" ; "CONN2-PIN3,Pin4" ;  "C411" ; "U69,U71,U73,U101-Pin21"  to connect to GND
3.Added : C819~C830
4.H7,USB1-PIN G1:Floating
5.U84,U85 Change to ISL61852DIRZ

2024-12-25 Bill 1.Modified based on "V4H LCB 2nd schematic review Dec 24th revision_2025_0108_A_RTX_0122.pptx" file
2.Modified based on "V4H LCB schematic review Dec 24th revision_2025_0103_A_RTX_0122.pptx" file
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ByDate

Revision History

Rev. Code Description

07. Modify indicator light circuit: LED1 & LED2.
08. Change parts for SD card protection circuit: SP4021-01FTG -> SP4021-01FTG-C.
09. Modify the RAA489800(U19) for soft start consideration.
10. Modify USB TYPE C circuit: Unable to reach USB 3.0 speeds & Unable to plug in both orientations.
11. Modify PCIe to USB reset circuit.
12. Change Headset Connector 4-pole (PJ-S3112A1-S124 => SJ3-350114B).

01. Change QSPI flash to Winbond W77Q51NWDEIE. 

13. Change PCIe to USB IC part number (uPD720201K8-711-BAC-A => uPD720201K8-701-BAC-A).
14. Add ground reference for U20 R9A peripheral C442 and D17.

05. Change oscillators to RENESAS parts: X3,X5,X9,X10,X11.

15. Change L25 by resistor R931 0 Ohms to keep AVDDL_PLL_CPU power rail at 1.2V.

06. Change power input N-MOSFET Q1 & Q2 : RJK0651DPB --> RUC002N05HZGT116.

V1.1 2025-02-25 Bill
02. Modify the SDIO power rail switching circuit(U111), to avoid reverse current occurs when power rails are switched.
03. Change shunt to 0 ohm resistor: R133, R136, R140, R142, R158, R161, R173, R177, R104.
04. Modify automotive parts to industrial parts: ISL78322ARZ=>ISL8033IRZ; ISL78310ARAJZ=>ISL80510IRAJZ; 
                                                                                                      KSZ9031RNXVB=>KSZ9031RNXIC;.

MickV1.1.1 2025-07-07 01. Modify D15 D17 (CDBQC0130L-HF) diode pin definition.
02. Add ground reference for U110.
03. Add R4 4.7K Ohms to enable X3.
04. Unmount display fuse F1 to avoid reverse current.
05. Adjust R880 to 1K Ohm to set AVB0 I/O at 1.8V.
06. Update block diagram (CANFD).
07. Modify Pin 1 definition of M.2 connector drawing.

V1.1.2 2025-08-12 Mick

01. Modify CN6 connector pin definition.
02. Modify Audio codec (U67) pin definition.
03. Update block diagram (W77Q51NW SPI Secure Flash).
04. Change Power net name : AVB_D1.8V
05. Modify MD pin setting for prevent system enter Sub-jtag mode.
06. Remove M.2 picture.

01. Due to AVB_D2.5V change to AVB_D1.8V, Change X5 to XUH716125.000000I.
02. Mount Fuse F1 for external display converter.
03. Modify CN4 description.

Mick2025-08-29V1.2

07. Add protection circuit for DP connector power.
08. Change U45 PN to MX25V5126FM1I-TR for material shortage.
09. Modify the redundant capacitor to a 0 ohm resistor on the M.2 PCIe signal trace.

2025-12-10V1.2.1 Mick 01. Change C862 to 2.2 μF, R429 to 4.7 kΩ, and R434 to 33 kΩ in order to improve the USB sequence performance.
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05. Replaced R545 with capacitor C869 (100 pF) to address EMI issues

V1.3 2026-01-14 Mick 01. C870 added for EMI suppression on Ethernet clock, not populated on board.
02. Changed Ethernet TX signal series resistors (R268, R269, R270, R271, R272, R275) to 33 Ohms to improve EMI performance.
03. Removed capacitors on M.2 connector TX/RX lines due to duplicate.
04. Removed reserved resistor R855 on AUDIO_CLKIN_V to resolve radiation issues.

06. Added a common mode choke(L65 ~ L68) on the DisplayPort output to improve EMI issues.
07. Additional test points (CP100 ~ CP125) were implemented to support automated testing in the manufacturing process.
08. Reserved TVS D41 for VADP protection.
09. Change U110 Vin from D3.3V1 to D3.3V to meet DP IC power sequence requirement.
10. Replace Fuse (F1) and Schottky Diode (D40) with LDO (U115) for DP power protection.
11. Change R434 to 110 kΩ in order to improve the USB sequence performance.
12. Replace the USB Type-C connectors (USB1, USB4, USB5) with GCT USB4200-03-A to avoid incoming material defects.
13. RAA489800: Modify DCIN pin reference voltage setting from original reference to VADP to prevent device damage.
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