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R-CarD3_DU/VI4 2

Layout Note:
Following signals need Ground guard. 

SERIES_TERM

Do not stuff

For LCD Backlight Control

CAN Clock
GND guard

AUDIO_CLKA
SCIF_SCK1/AUDIO_CLKOUT1/GP4_22
AUDIO_CLKOUT/SSI_SCK4

CAN_CLK/IRQ5/GP5_02_D3 until X13-pin3

QSPI0_SPCLK_18
QSPI1_SPCLK_18

AVB0_TXCREFCLK_VL
AVB0_TXC_VL
AVB0_RXC_VL

MMC0_CLK,eMMC_CLK_18

AVB_PHY RESET(GP5_18)

GND guard

R1231~R1236:Close to U1(D3)

Layout Note:
 As short as possible from U1(D3) to two Rxxx.

Do not stuff Impedance 50ohm
Impedance 50ohm

Two Rxx SpecialPAD Want level

Layout Note:
Following signals need Ground guard. 

MMC_CLK_V,eMMC_CLK_18,EX_MMC_CLK_V
CAN_CLK_OUT CAN_CLK/IRQ5/GP5_02_D3

I2C1_SCL_D3
I2C1_SDA_D3

I2C0_SCL_D3
I2C0_SDA_D3

MMC_DTA5_V

MMC_DTA4_V

MMC_DTA7_V

MMC_DTA6_V

MMC_DTA0_V

MMC_DTA1_V

MMC_DTA2_V

MMC_DTA3_V

MMC_CLK_V

MMC_CMD_V

MSIOF0_SCK/GP4_12/SOFTSW0
MSIOF0_SYNC/GP4_13/SOFTSW1
MSIOF0_TXD/GP4_14/SOFTSW2
MSIOF0_RXD/GP4_15/SOFTSW3

MMC_DTA7_V
MMC_DTA6_V

MMC_DTA4_V
MMC_DTA5_V

MMC_DTA3_V

MMC_DTA1_V
MMC_DTA2_V

MMC_DTA0_V

MMC_CMD_V
MMC_CLK_V

D3.3V

D3.3V

D3.3V
D3.3V D3.3V

D3.3V

D3.3V

D3.3V D3.3V

TPU0TO0/GP5_00<23>
TPU0TO1/GP5_01<23>

PWM0/NFALE/GP2_29 <13,23>
NFCEn/GP2_31 <13,23>
PWM1/NFCLE/GP2_30 <15,23>
NFRBn/GP4_00 <15,23>

MLB_CLK <22>
MLB_DAT <22>
MLB_SIG <22>

QSPI0_SSL_18 <8>
QSPI0_SPCLK_18 <8>
QSPI0_MOSI_IO0_18 <8>
QSPI0_MISO_IO1_18 <8>
QSPI0_IO2_18 <8>
QSPI0_IO3_18 <8>

QSPI1_SSL_18 <8>
QSPI1_SPCLK_18 <8>
QSPI1_MOSI_IO0_18 <8>
QSPI1_MISO_IO1_18 <8>
QSPI1_IO2_18 <8>
QSPI1_IO3_18 <8>

RPC_INTn_18 <8>
RPC_RESETn_18 <8>

AVB0_MDIO_VL<19>

AVB0_LINK_VL<19>
AVB0_MAGIC_VL<19>
AVB0_MDC_VL<19>

AVB0_PHY_INT_VL<19>

AVB0_RD0_VL<19>
AVB0_RD1_VL<19>
AVB0_RD2_VL<19>
AVB0_RD3_VL<19>
AVB0_RX_CTL_VL<19>
AVB0_RXC_VL<19>

AVB0_TD0_VL<19>
AVB0_TD1_VL<19>
AVB0_TD2_VL<19>
AVB0_TD3_VL<19>
AVB0_TX_CTL_VL<19>
AVB0_TXC_VL<19>

AVB0_TXCREFCLK_VL<19>

MSIOF2_SCK<13>
MSIOF2_RXD/GP0_05<13>

MSIOF2_TXD<13>

AUDIO_CLKA<20,23>

CAN0_RX<22,23>
CAN0_TX<22,23>
CAN1_RX<22,23>
CAN1_TX<22,23>

SCIF_SCK0/GP4_19<23,28>

SCIF_TX0/GP4_21<23,28>
SCIF_RX0/GP4_20<23,28>

SCIF_SCK1/AUDIO_CLKOUT1/GP4_22<20,23>

SCIF_TX1/GP4_24<23>
SCIF_RX1/GP4_23<23,28>

SCIF_TX2/GP4_27<21,23>
SCIF_RX2/GP4_26<21,23>

I2C1_SDA <19>

I2C1_SCL <19>

I2C0_SDA <8,14,16,18,20,22,23>

I2C0_SCL <8,14,16,18,20,22,23>

QPOLB/MD19/GP1_31<7,23>

SSI_SCK34<20,23>
SSI_WS34<20,23>

AUDIO_CLKOUT/SSI_SCK4<20,23>
SSI_SDATA3<20,23>

SSI_SDATA4<20,23>

CAN_CLK/IRQ5/GP5_02<28>

EX_CAN_CLK/IRQ5/GP5_02<23>

EX_MMC_D6_V <23>

EX_MMC_D5_V <23>

EX_MMC_D4_V <23>

EX_MMC_D7_V <23>

EX_MMC_D2_V <23>

EX_MMC_D1_V <23>

EX_MMC_D0_V <23>

EX_MMC_D3_V <23>

EX_MMC_CMD_V <23>

EX_MMC_CLK_V <23>

eMMC_D0_18 <10>

eMMC_D1_18 <10>

eMMC_D2_18 <10>

eMMC_D3_18 <10>

eMMC_D4_18 <10>

eMMC_D5_18 <10>

eMMC_D6_18 <10>

eMMC_D7_18 <10>

eMMC_CMD_18 <10>

eMMC_CLK_18 <10>

MSIOF1_SCK/AVB_AVTP_PPS<19,23>
MSIOF1_RXD/AVB_AVTP_MATCH<19,23>

MSIOF1_TXD/AVB_AVTP_CAPTURE<19,23>

MSIOF0_SYNC/GP4_13/SOFTSW1 <23>
MSIOF0_SCK/GP4_12/SOFTSW0 <23>

MSIOF0_RXD/GP4_15/SOFTSW3 <23>
MSIOF0_TXD/GP4_14/SOFTSW2 <23>

QPOLA/GP1_30/GP_LED/TSW1 <21,23>
SSI_WS4/GP4_07/GP_LED/TSW0 <21,23>

SCIF_SCK2/GP4_25/GP_LED/TSW2 <21,23>
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X13

MC2520K[14.7456MHz/50ppm]*

STn
1

GND
2

OUT
3

VCC
4

U87
LTC4313CMS8-1#PBF

ENABLE
1

SCLOUT
2

SCLIN
3

GND
4

READY
5

SDAIN
6

SDAOUT
7

VCC
8
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R231 0 1005

U122
LTC4313CMS8-1#PBF

ENABLE
1

SCLOUT
2

SCLIN
3

GND
4

READY
5

SDAIN
6

SDAOUT
7

VCC
8

O
N

1
2
3
4

SW56

CHS-04A
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R1231 0 1005

R1338 2k 1005

R225 0 1005

R
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1
K

1
0
0
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QSPIEtherAVB

MSIOF

ADG

SSI

CAN

MLB

SCIF

TPU

TCON

MMC
VDDQ_MMC
1.8V/3.3V

VDDQ25_AVB
2.5V/3.3V

VDDQ18
1.8V

I2C

SOFTSW

LCD bklight cont

LED/TactSW

U1C
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QSPI0_SSL/GP6_05
D2

QSPI0_SPCLK/GP6_00
E2

QSPI0_MOSI_IO0/GP6_01
C1

QSPI0_MISO_IO1/GP6_02
C2

QSPI0_IO2/GP6_03
D3

QSPI0_IO3/GP6_04
C4

QSPI1_SSL/GP6_11
D1

QSPI1_SPCLK/GP6_06
E1

QSPI1_MOSI_IO0/GP6_07
B1

QSPI1_MISO_IO1/GP6_08
A2

QSPI1_IO2/GP6_09
A3

QSPI1_IO3/GP6_10
B3

RPC_INT#/GP6_13
E3

RPC_RESET#/GP6_12
E4

AVB0_LINK/GP5_20
H3

AVB0_MAGIC/GP5_18
F3

AVB0_MDC/GP5_17
G1

AVB0_MDIO/GP5_16
F2

AVB0_PHY_INT/GP5_19
G3

AVB0_RD0/GP5_05
H1

AVB0_RD1/GP5_06
H2

AVB0_RD2/GP5_07
J1

AVB0_RD3/GP5_08
J2

AVB0_RX_CTL/GP5_03
J3

AVB0_RXC/GP5_04
G2

AVB0_TD0/GP5_11
L2

AVB0_TD1/GP5_12
L1

AVB0_TD2/GP5_13
K3

AVB0_TD3/GP5_14
K4

AVB0_TX_CTL/GP5_09
J4

AVB0_TXC/GP5_10
K2

AVB0_TXCREFCLK/GP5_15
H4

MSIOF0_SYNC/GP4_13
U4MSIOF0_SCK/GP4_12
U3

MSIOF0_RXD/GP4_15
U1MSIOF0_TXD/GP4_14
U2

MSIOF1_SCK/AVB_AVTP_PPS/GP4_16
P3

MSIOF1_RXD/AVB_AVTP_MATCH/GP4_18
P1

MSIOF1_TXD/AVB_AVTP_CAPTURE/GP4_17
P2

MSIOF2_SCK/GP0_03
N20

MSIOF2_RXD/GP0_05
M21

MSIOF2_TXD/GP0_04
N19

AUDIO_CLKA/GP4_01
V4

SSI_SCK34/GP4_02
W2

SSI_WS34/GP4_04
W3

SSI_SDATA3/GP4_03
W1

SSI_SCK4/AUDIO_CLKOUT/GP4_05
V2

SSI_WS4/GP4_07
V3

SSI_SDATA4/GP4_06
V1

MMC_D7/NFDATA7/GP3_09
AB3

MMC_D6/NFDATA6/GP3_08
AA3

MMC_D5/NFDATA5/GP3_07
AB4

MMC_D4/NFDATA4/GP3_06
AA4

MMC_D3/NFDATA3/GP3_05
Y4

MMC_D2/NFDATA2/GP3_04
W4

MMC_D1/NFDATA1/GP3_03
AB5

MMC_D0/NFDATA0/GP3_02
AA5

PWM0/NFALE/GP2_29
Y6

NFCE#/GP2_31
W5

PWM1/NFCLE/GP2_30
W6

NFRB#/GP4_00
Y5

MMC_CMD/NFRE#/GP3_00
AB2

MMC_CLK/NFWE#/GP3_01
AA1

CAN_CLK/IRQ5/GP5_02
M3

CAN0_RX/GP4_31
N2

CAN0_TX/GP4_28
N1

CAN1_RX/GP4_29
M2

CAN1_TX/GP4_30
M1

MLB_CLK/GP0_06
M20

MLB_DAT/GP0_07
L19

MLB_SIG/GP0_08
L20

SCK0/GP4_19
T3

RX0/GP4_20
T1

TX0/GP4_21
T2

SCK1/AUDIO_CLKOUT1/GP4_22
R3

RX1/GP4_23
R1

TX1/GP4_24
R2

SCK2/GP4_25
L4

RX2/GP4_26
L3

TX2/GP4_27
M4

TPU0TO0/GP5_00
N3

TPU0TO1/GP5_01
P4

QPOLA/GP1_30
V19

QPOLB/GP1_31
W21

SCL0/GP4_08
Y2

SDA0/GP4_09
Y1

SCL1/GP4_10
T4

SDA1/GP4_11
R4

R628 0* 1005
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R-CarD3_USB/LVDS 3

SERIES_TERM

GND guard

JTAG IF

Be carefull !!
See Pin Assignment.

1

20 19

Top View

20pin ARM_EML

2
#[ARM_20pin]

R42,R44,R46,R47:Close to CN1

Do not stuff

R48:Close to U1(D3)

Yellowish-Green

FSCLKSTn LED

Layout Note:
Following signals need Ground guard. 

DU_DOTCLKIN0 until X12 3pin
DU_DOTCLKOUT0
VI4_CLK

XTAL_18,EXTAL_18
PRESETn_18
TCK_18

Do not stuff

Do not stuff

Do not stuff

1.8V

Layout Note:
X6 is made the shortest wiring in L1.
X17 makes the branch at R1286 shortest.

CL=6pF

DU_DOTCLKIN0DU_DOTCLKIN0_OUT

XTAL_18

FSCLKSTn_18

TRSTn_18
TDI_18
TMS_18
TCK_18

TDO_18
PRESETn_18

TDO_18_D3

TEST1
TEST2

BSMODE_18

FSCLKSTn_18

EXTAL_18

D1.8V D1.8V

D1.8V D1.8V

D1.8V
D1.8V

D1.8V

D3.3V

D3.3V

D1.8V

VI4_DATA23 <16,23>
VI4_DATA22 <16,23>
VI4_DATA21 <16,23>
VI4_DATA20 <16,23>
VI4_DATA19 <16,23>
VI4_DATA18 <16,23>
VI4_DATA17 <16,23>
VI4_DATA16 <16,23>
VI4_DATA15 <16,23>
VI4_DATA14 <16,23>
VI4_DATA13 <16,23>
VI4_DATA12 <16,23>
VI4_DATA11 <16,23>
VI4_DATA10 <16,23>
VI4_DATA9 <16,23>
VI4_DATA8 <16,23>
VI4_DATA7 <16,18,23>
VI4_DATA6 <16,18,23>
VI4_DATA5 <16,18,23>
VI4_DATA4 <16,18,23>
VI4_DATA3 <16,18,23>
VI4_DATA2 <16,18,23>
VI4_DATA1 <16,18,23>
VI4_DATA0 <16,18,23>
VI4_CLK <16,18,23>
VI4_CLKENB <16,23>
VI4_FIELD/SCIF_CLK/AUDIO_CLKB <16,20,23>
VI4_HSYNCn <16,18,23>
VI4_VSYNCn <16,18,23>

DU_DR7/MD23 <7,11,23>
DU_DR6/MD12 <7,11,23>
DU_DR5 <11,23>
DU_DR4/MD15 <7,11,23>
DU_DR3/MD8 <7,11,23>
DU_DR2/MD7 <7,11,23>
DU_DR1/MD5 <7,11,23>
DU_DR0 <11,23>
DU_DG7 <11,23>
DU_DG6 <11,23>
DU_DG5/MD4 <7,11,23>
DU_DG4/MD25 <7,11,23>
DU_DG3 <11,23>
DU_DG2/MD21 <7,11,23>
DU_DG1/MD20 <7,11,23>
DU_DG0 <11,23>
DU_DB7/MD3 <7,11,23>
DU_DB6/MD2 <7,11,23>
DU_DB5/MD1 <7,11,23>
DU_DB4 <11,23>
DU_DB3/MD9 <7,11,23>
DU_DB2 <11,23>
DU_DB1 <11,23>
DU_DB0/MD0 <7,11,23>
DU_CDE/MD26 <7,11,23>
DU_DISP/MD16 <7,11,23>

DU_DOTCLKOUT0 <11,23>

DU_HSYNC <11,23>
DU_VSYNC <11,23>

DU_DISP/CDE/IRQ2 <11,14,23>

PRESETn_18<8,10,15,23,28>

PRESETOUTn<11,19,20,22,23>

IRQ0/MSIOF2_SYNC <13>

TRSTn_18<15>
TDI_18<15>
TMS_18<15>
TCK_18<15>
TDO_18<15>

PRESETINn_3 <16,18,23>
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4

1

2

R40 0 1005

R47 0 1005

R1279 100 1% 1005

X12

MC2520K[74.25MHz/50ppm]

STn
1

GND
2

OUT
3

VCC
4

R42 0 1005

CN1

HTST-110-01-S-DV

12
34
56
78
910
1112
1314
1516
1718
1920

C1218
0.1uF
1005
10V

R965 0 1005

R38 1K
1005

R48 0
1005

C1217 0.1uF
1005
10V

R964 0 1005

R39 0*
1005

R44 0 1005

VIDEO Output

VDDQ18
1.8V

VIDEO Input

VDDQ18
1.8V

CPG

DEBUG

VDDQ18
1.8V

RESET

VDDQ18
1.8V IRQ

VDDQ33
3.3V

U1F
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DU_DR7/GP1_23
AA18

DU_DR6/GP1_22
AB18

DU_DR5/GP1_21
W19

DU_DR4/GP1_20
Y19

DU_DR3/GP1_19
AA19

DU_DR2/GP1_18
AB19

DU_DR1/GP1_17
AA20

DU_DR0/GP1_16
AB20

DU_DG7/GP1_15
AA16

DU_DG6/GP1_14
AB16

DU_DG5/GP1_13
W17

DU_DG4/GP1_12
Y17

DU_DG3/GP1_11
AA17

DU_DG2/GP1_10
AB17

DU_DG1/GP1_09
W18

DU_DG0/GP1_08
Y18

DU_DB7/GP1_07
W14

DU_DB6/GP1_06
Y14

DU_DB5/GP1_05
W15

DU_DB4/GP1_04
Y15

DU_DB3/GP1_03
AA15

DU_DB2/GP1_02
AB15

DU_DB1/GP1_01
W16

DU_DB0/GP1_00
Y16

DU_CDE/GP1_29
W20

DU_DISP/GP1_27
Y21

DU_DISP/CDE/IRQ2/GP1_28
Y22

DU_DOTCLKIN0
J20

DU_DOTCLKOUT0/GP1_24
AA14

DU_HSYNC/GP1_25
AB21

DU_VSYNC/GP1_26
AA22

VI4_DATA23/GP2_24
W13

VI4_DATA22/GP2_23
Y13

VI4_DATA21/GP2_22
AA13

VI4_DATA20/GP2_21
W12

VI4_DATA19/GP2_20
Y12

VI4_DATA18/GP2_19
AA12

VI4_DATA17/GP2_18
AB12

VI4_DATA16/GP2_17
W11

VI4_DATA15/GP2_16
Y11

VI4_DATA14/GP2_15
AA11

VI4_DATA13/GP2_14
AB11

VI4_DATA12/GP2_13
W10

VI4_DATA11/GP2_12
Y10

VI4_DATA10/GP2_11
AA10

VI4_DATA9/GP2_10
AB10

VI4_DATA8/GP2_09
W9

VI4_DATA7/GP2_08
Y9

VI4_DATA6/GP2_07
AA9

VI4_DATA5/GP2_06
AB9

VI4_DATA4/GP2_05
W8

VI4_DATA3/GP2_04
Y8

VI4_DATA2/GP2_03
AA8

VI4_DATA1/GP2_02
AB8

VI4_DATA0/GP2_01
W7

VI4_CLK/GP2_00
AB13

VI4_CLKENB/GP2_28
AB7

VI4_FIELD/SCIF_CLK/AUDIO_CLKB/GP2_27
Y7

VI4_HSYNC#/GP2_26
AA7

VI4_VSYNC#/GP2_25
AA6

XTAL
H21

EXTAL
H22

FSCLKST#
J22

PRESET#
K22

PRESETOUT#
L22

TRST#
K21

TDI
J21

TMS
H19

TCK
K20

TDO
G19

BSMODE
H20

TEST1
G20

TEST2
G21

IRQ0/MSIOF2_SYNC/GP0_02
L21

R956
1K
1005

R951 0

R35
4.7K
1005

X17

MC2520K[48.0000MHz/50ppm]

STn
1

GND
2

OUT
3

VCC
4

LED10
SML-P11MT

R50
10K
1608

R1285 4.7K*
1005

R36
4.7K
1005

R966
1K
1005

C991 8pF*
1005 50V

C993
0.1uF
1005
10V

R1286 0
1608

R51 0*
1608

TR10
RJU003N03FRA

1

3
2

R34 4.7K*
1005

U114
HD74LV1GT08A

1

2

3

4

5

CP571

C992 8pF*
1005 50V
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R-CarD3_DDR3 4

Layout Note:
Following signals need Ground guard. 

MCK0,MCK0_N

R-CarD3 socket hole is connected to GND.

Rated current=1500mA

GND guard

USB one pairs.
(1) Matched trace length.
(2) Differential Impedance= 90 ohm

LVDS0 five pairs.
(1) Matched trace length.
(2) Differential Impedance= 100 ohm

LVDS1 five pairs.
(1) Matched trace length.
(2) Differential Impedance= 100 ohm

MVREFDQ

DRAM_MWE_N
DRAM_MRAS_N

MRAS_N

DRAM_MCAS_N

MCS0_N

MCKE0

MODT0

MBKPRST_N

MVREFDQ

MZQ

VDDQ_MxPLL

VDDQ_CK

MDQ2

MDQ7

MDQ12

MDQ3

MDQ8

MDQ13

MDQ4

MDQ9

MDQ14

MDQ0

MDQ5

MDQ10

MDQ15

MDQ1

MDQ6

MDQ11

MCAS_N

MWE_N

USB_RREF

MA3
MA2
MA1
MA0

MBA2
MBA1
MBA0

MA4
MA5
MA6
MA7
MA8
MA9
MA10
MA11
MA12
MA13
MA14
MA15

MA5
MA7

MBA1

MA1

MA14

MA12

MA13
MA9
MA0

MWE_N

MRAS_N

MA10

MA3

MA15
MCAS_N

MBA2
MA2

MA6
MA4

MA8

MA11

MBA0

DRAM_MA5
DRAM_MA7

DRAM_MBA1

DRAM_MA1

DRAM_MA14

DRAM_MA12

DRAM_MA13
DRAM_MA9
DRAM_MA0

DRAM_MWE_N

DRAM_MRAS_N
DRAM_MA10

DRAM_MA3

DRAM_MA15
DRAM_MCAS_N
DRAM_MBA2
DRAM_MA2

DRAM_MA6
DRAM_MA4

DRAM_MA8

DRAM_MA11

DRAM_MBA0

DRAM_MA14

DRAM_MA4

DRAM_MA7
DRAM_MA6
DRAM_MA5

DRAM_MA0

DRAM_MA8

DRAM_MA2

DRAM_MA11

DRAM_MA13

DRAM_MA3

DRAM_MA9

DRAM_MA12

DRAM_MA10

DRAM_MA1

DRAM_MA15

DRAM_MBA0
DRAM_MBA1
DRAM_MBA2

VDDQ_DDR

VDDQ_DDR

VDDQ_DDR

D1.8V

MDQ[15..0]<6>

MDM0<6>
MDM1<6>

MDQS0<6>
MDQS1<6>

MDQS0_N<6>
MDQS1_N<6>

DRAM_MA[15..0]<6>

DRAM_MBA[2..0]<6>

DRAM_MCS0_N<6>

DRAM_MWE_N<6>
DRAM_MRAS_N<6>
DRAM_MCAS_N<6>

MCK0_N<6>

DRAM_MCKE0<6>

DRAM_MODT0<6>

MRESET_N<6>

MCK0<6>

MBKPRST_N<28>

USB_DM<9>
USB_DP<9>

USB0_PWEN/GP0_00<9>
USB0_OVC/GP0_01<9,22>

LVDS0_CH0_N<12>
LVDS0_CH0_P<12>
LVDS0_CH1_N<12>
LVDS0_CH1_P<12>
LVDS0_CH2_N<12>
LVDS0_CH2_P<12>

LVDS0_CH3_P<12>
LVDS0_CH3_N<12>

LVDS0_CLK_P<12>
LVDS0_CLK_N<12>

LVDS1_CH0_N<12>
LVDS1_CH0_P<12>
LVDS1_CH1_N<12>
LVDS1_CH1_P<12>
LVDS1_CH2_N<12>
LVDS1_CH2_P<12>

LVDS1_CH3_P<12>
LVDS1_CH3_N<12>

LVDS1_CLK_P<12>
LVDS1_CLK_N<12>
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1 8
2
3
4

7
6
5
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2
3
4

7
6
5

R3
2.0K
1%
1005

NR5 47 1005x4
1 8
2
3
4

7
6
5

C3
1uF
1005
10V

L1

BLM15EG121SZ1D

1005

120ohm@100MHz

1 2

NR4 47 1005x4
1 8
2
3
4

7
6
5

R5 22 1%1005

C4
0.1uF
1005
50V

DDR3/3L

U1A

R-CarD3_Pin_arrangement_rev0r16

MDQ15
D6

MDQ14
B6

MDQ13
D7

MDQ0
B10

MDQ11
D8

MDQ10
A5

MDQ9
D5

MDQ8
B5

MDQ7
D11

MDQ6
A12

MDQ5
B11

MDQ4
D12

MDQ3
D9

MDQ2
B12

MDQ1
D10

MDQ12
B7

MA15
A20

MA14
B22

MA13
B17

MA12
B20

MA11
A21

MA10
C14

MA9
A17

MA8
C19

MA7
C17

MA6
D18

MA5
C16

MA4
C18

MA3
C15

MA2
B18

MA1
D17

MA0
B16

MBA2
A19

MBA1
D16

MBA0
D15

MDM1
C8

MDM0
C9

MDQS1
A8

MDQS0
A10

MDQS1#
A7

MDQS0#
A9

MRAS#
D14

MCAS#
B19

MCS0#
B13

MWE#
A16

MCK0
A14

MCK0#
B14

MCKE0
C13

MODT0
A13

MVREF
F17

MBKPRST#
C22

MRESET#
C21

MZQ
D20

VDDQ_MAPLL
F13

VDDQ_MDPLL0
F8

VDDQ_CK
F11

R8
4.7K
1005

USB

LVDS

VCCQ_LVDS0
1.8V

VCCQ_LVDS1
1.8V

U1D

R-CarD3_Pin_arrangement_rev0r16

USB_DM
F22

USB_DP
F21

USB0_OVC/GP0_01
J19

USB0_PWEN/GP0_00
K19

LVDS0_CH0_N
R21

LVDS0_CH0_P
R22

LVDS0_CH1_N
R19

LVDS0_CH1_P
R20

LVDS0_CH2_N
P21

LVDS0_CH2_P
P22

LVDS0_CH3_N
P19

LVDS0_CH3_P
P20

LVDS0_CLK_N
N21

LVDS0_CLK_P
N22

LVDS1_CH0_N
V21

LVDS1_CH0_P
V22

LVDS1_CH1_N
U19

LVDS1_CH1_P
U20

LVDS1_CH2_N
U21

LVDS1_CH2_P
U22

LVDS1_CH3_N
T21

LVDS1_CH3_P
T22

LVDS1_CLK_N
T19

LVDS1_CLK_P
T20

USB_RREF
F19

L2
LQG15HH22NG02

1005

22nH 350mA

1 2

C5
0.1uF
1005
50V

C1
0.1uF
1005
50V

R9
240
1%

1005

R13 1.8K

1%
1005

NR2 47 1005x4
1 8
2
3
4

7
6
5

C2
1uF
1005
10V

NR3 47 1005x4
1 8
2
3
4

7
6
5

R7 22 1%1005

SoC

SKT1
SoC_SOCKET_HOLE

1

2 3

4

R4
2.0K
1%
1005

R6 22 1%1005
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R-CarD3_POWER 5

VDDQ_DDR BypassCondenser

VDD BypassCondenser

VDDQ33 BypassCondenser

VDDQ18 BypassCondenser

L3 and C47 enable to arrange the outward
form of SoC to outside.

VDDQ_MMC
 Default D1.8V

VDDQ25_AVB0
 Default D2.5V

VDD18_CPGPLL0

VDD18_CPGPLL2

LVDS_PLL_VCC

AVDD

MLB_REF

VDD18_MLBPLL

VDD

VDDQ_DDR

VDDQ_DDR VDDQ_DDR

VDD VDD

VDDQ25_AVB0

VDDQ_MMC
D3.3V

D1.8V

D2.5V

D1.8V

D1.8V

D1.8V

D1.8V

D1.8V

D1.8V

D1.8V

D1.8V

D1.8V

D3.3V

D3.3V

D3.3V

D3.3V
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C47
2.2uF
1608
10V

C33
0.1uF
1005
50V

C7
1000pF
1005
50V

C39
0.01uF
1005
25V

C56
10pF
1005
50V

C30
47uF
3225
6.3V

C8
2200pF
1005
50V

JP2

HWP-3P-G

1
2

3

C20
0.01uF
1005
50V

R15 1
1%1005

C23
0.022uF
1005
50V

R11 1
1%1005 C16

1uF
1005
10V

C36
0.1uF
1005
50V

C25
0.022uF
1005
50V

C32
0.1uF
1005
50V

C44
0.1uF
1005
50V

C9
1uF
1005
10V

AVB

LVDS

MMC

USB

PLL

MLB

U1B

R-CarD3_Pin_arrangement_rev0r16

VDDQ33
L18

VDDQ33
U9

VDDQ33
V13

VDDQ33
V16

VDDQ33
V9

VDD
K10

VDD
K11

VDD
K12

VDD
L10

VDD
L11

VDD
L13

VDD
N11

VDD
N12

VDD
N9

VDD
M10

VDD
N13

VDDQ33
N5

VDDQ33
T5

VDDQ33
U16

LVDS_PLL_VCC
P14

VDDQ33
R5

VDDQ33
U13

VDD
K13

VDD
K14

VDD
K9

VDDQ18
F5

VDD
M12

VDD
M13

VDD
M14

VDD
N10

VDDQ25_AVB0
J5

VDDQ18_LVDS
R18

VD331
G18

VD181
H18

VDD18_CPGPLL0
J11

VDDQ18
G5

VDDQ18
K18

VDDQ18
L5

VDDQ18
U11

VDDQ18
U14

VDDQ18
V11

VDDQ18
V14

VDDQ25_AVB0
K5

VDDQ18_LVDS
T18

VDD18_MLBPLL
M18

VSS_CPGPLL0
J12

LVDS_PLL_VSS
N14

VSS_MLBPLL
N18

VDDQ_MMC
U5

VDDQ_MMC
U6

AVDD
F20

AVSS
E20

VDD18_CPGPLL2
M9

VSS_CPGPLL2
L9

MLB_REF
M19

R12 1
1%1005

C37
0.1uF
1005
50V

C1302
47uF
5.0x3.5
16V

C50
0.1uF
1005
50V

C27
0.1uF
1005
50V

C14
1000pF
1005
50V

C17
1000pF
1005
50V

R10 1
1%1005

C55
1uF
1005
10V

C15
1000pF
1005
50V

JP1

HWP-3P-G

1
2

3

C83
0.1uF
1005
50V

C26
0.022uF
1005
50V

C18
1000pF
1005
50V

C12
1uF
1005
10V

U1E

R-CarD3_Pin_arrangement_rev0r16

VDDQ_DDR
D21

VDDQ_DDR
F14

VDDQ_DDR
C11

VDDQ_DDR
F7

VDDQ_DDR
F10

VDDQ_DDR
E12

VDDQ_DDR
C6

VDDQ_DDR
E19

VDDQ_DDR
E6

VSS
W22

VDDQ_DDR
E16

VDDQ_DDR
E9

VSS
A1

VSS
A11

VSS
A15

VSS
A18

VSS
A22

VSS
A4

VSS
A6

VSS
AA2

VSS
AA21

VSS
AB1

VSS
AB14

VSS
AB22

VSS
AB6

VSS
B15

VSS
B2

VSS
B21

VSS
B4

VSS
B8

VSS
B9

VSS
C10

VSS
C12

VSS
C20

VSS
C3

VSS
C5

VSS
C7

VSS
D13

VSS
D19

VSS
D4

VSS
E10

VSS
E11

VSS
E13

VSS
E14

VSS
E15

VSS
E17

VSS
E18

VSS
E5

VSS
E7

VSS
E8

VSS
F1

VSS
F12

VSS
F15

VSS
F16

VSS
F18

VSS
F4

VSS
F6

VSS
F9

VSS
G22

VSS
G4

VSS
G6

VSS
H5

VSS
J10

VSS
J13

VSS
J14

VSS
J18

VSS
J9

VSS
K1

VSS
L12

VSS
L14

VSS
M11

VSS
M22

VSS
M5

VSS
N4

VSS
P10

VSS
P11

VSS
P12

VSS
P13

VSS
P18

VSS
P5

VSS
P9

VSS
U10

VSS
U12

VSS
U15

VSS
U17

VSS
U18

VSS
U7

VSS
U8

VSS
V10

VSS
V12

VSS
V15

VSS
V17

VSS
V18

VSS
V20

VSS
V5

VSS
V6

VSS
V7

VSS
V8

VSS
Y20

VSS
Y3

VSS
E21

VSS
E22

VSS
D22

C41
0.1uF
1005
50V

C22
0.01uF
1005
50V

C28
1uF
1005
10V

C43
0.1uF
1005
50V

C1301
47uF
3225
6.3V

C10
1uF
1005
10V

C48
0.01uF
1005
25V

C29
4.7uF
2012
10V

C35
0.1uF
1005
50V

C31
1uF
1005
10V

L3
MLZ2012N1R0LTD25

2012

1uH 220mA

1 2

C13
1uF
1005
10V

C52
0.1uF
1005
50V

C40
0.1uF
1005
50V

C38
0.01uF
1005
25V

C19
1uF
1005
10V

C6
0.1uF
1005
50V

C21
0.01uF
1005
50V

C11
10uF
2012
10V

C49
0.1uF
1005
50V

C34
0.1uF
1005
50V

C1300
47uF
5.0x3.5
16V

C42
0.1uF
1005
50V

C24
0.022uF
1005
50V
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6

differential data strobe

differential data strobe

differential clock

Layout Note:
For differential termination,
Location resistance "R20,R21"
Location capacitor "C82"
Pin near the M1 of CK / CK# .

Layout Note:
Following signals need Ground guard. 

MCK0,MCK0_N

GND guard

VREFCA0

VREFDQ0

ZQ_M

VREFCA0 VREFDQ0

MDQ2

MDQ7

MDQ12

MDQ3

MDQ8

MDQ13

MDQ4

MDQ9

MDQ14

MDQ0

MDQ5

MDQ10

MDQ15

MDQ1

MDQ6

MDQ11

DRAM_MRESET_N

DRAM_MBA0
DRAM_MBA1
DRAM_MBA2

DRAM_MA14

DRAM_MA4

DRAM_MA7
DRAM_MA6
DRAM_MA5

DRAM_MA8

DRAM_MA2

DRAM_MA11

DRAM_MA13

DRAM_MA0

DRAM_MA3

DRAM_MA9

DRAM_MA12

DRAM_MA10

DRAM_MA1

DRAM_MA15

VDDQ_DDR VDDQ_DDR

VDDQ_DDR

VDDQ_DDR

VDDQ_DDR

VDDQ_DDR

MDQ[15..0] <4>

DRAM_MA[15..0]<4>

MDQS1_N<4>

MDQS0_N<4>

MDQS1<4>

MDM0<4>

MDM1<4>

MDQS0<4>

DRAM_MCS0_N<4>
DRAM_MCKE0<4>
DRAM_MODT0<4>

MCK0<4>

MCK0_N<4>

DRAM_MBA[2..0]<4>

MRESET_N<4>

DRAM_MRAS_N<4>
DRAM_MCAS_N<4>
DRAM_MWE_N<4>
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C81
0.1uF
1005
50V

R20
56
1%
1005

R17
20.0K
1%
1005

C77
0.1uF
1005
50V

C84
47uF
3225
6.3V

R23
240
1%
1005

R22 100
1%1005

C71
1uF
1005
10V

C69
0.1uF
1005
50V

C70
0.1uF
1005
50V

R21
56
1%
1005

C78
0.1uF
1005
50V

C67
0.1uF
1005
50V

C65
0.1uF
1005
50V

C66
0.1uF
1005
50V

C73
0.1uF
1005
50V

R16
20.0K
1%
1005

C76
0.1uF
1005
50V

C75
0.1uF
1005
50V

C63
0.1uF
1005
50V

C79
0.1uF
1005
50V

C57
0.1uF
1005
50V

M1

MT41K256M16TW-107 AAT

DQU7
A3

DQU6
B8

DQU5
A2

DQU4
A7

DQU3
C2

DQU2
C8

DQU1
C3

DQU0
D7

DQL7
H7

DQL6
G2

DQL5
H8

DQL4
H3

DQL3
F8

DQL2
F2

DQL1
F7

DQL0
E3

BA2
M3

BA1
N8

BA0
M2

NC(A15)
M7

A14
T7

A13
T3

A12/BC#
N7

A11
R7

A10/AP
L7

A9
R3

A8
T8

A7
R2

A6
R8

A5
P2

A4
P8

A3
N2

A2
P3

A1
P7

A0
N3

ZQ
L8

RESET#
T2

RAS#
J3

CAS#
K3

WE#
L3

CS#
L2

CK#
K7

CK
J7

CKE
K9

ODT
K1

DMU
D3

DML
E7

DQSU#
B7

DQSU
C7

DQSL#
G3

DQSL
F3

VDDQ8
H9

VDDQ7
H2

VDDQ6
F1

VDDQ5
E9

VDDQ4
D2

VDDQ3
C9

VDDQ2
C1

VDDQ1
A8

VDDQ0
A1

VDD8
R9

VDD7
R1

VDD6
N9

VDD5
N1

VDD4
K8

VDD3
K2

VDD2
G7

VDD1
D9

VDD0
B2

NC3
L9

NC2
L1

NC1
J9

NC0
J1

VREFCA
M8

VREFDQ
H1

VSS11
T9

VSS10
T1

VSS9
P9

VSS8
P1

VSS7
M9

VSS6
M1

VSS5
J8

VSS4
J2

VSS3
G8

VSS2
E1

VSS1
B3

VSS0
A9

VSSQ8
G9

VSSQ7
G1

VSSQ6
F9

VSSQ5
E8

VSSQ4
E2

VSSQ3
D8

VSSQ2
D1

VSSQ1
B9

VSSQ0
B1
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1005
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MODE SW

Layout Note:
 Mode switches must be placed on Top Layer.

MODE_SW 7

#[MD25]

#[MD1]
#[MD2]
#[MD3]

#[MD7]
#[MD5]

#[MD4]
#[MD0]

#[MD19]

#[MD20]
#[MD21]

#[MD12]

#[MD9]

#[MD23]
#[MD26]

#[MD15]

Layout Note:
  MD* Line reduce a stub as much as possible.

#[MD8]

#[MD16]

D3.3VD3.3V

D3.3V

D3.3V

D3.3V

D3.3V

DU_DR3/MD8 <3,11,23>

DU_DISP/MD16 <3,11,23>

DU_DR2/MD7 <3,11,23>

QPOLB/MD19/GP1_31 <2,23>

DU_DG5/MD4 <3,11,23>
DU_DB7/MD3 <3,11,23>
DU_DB6/MD2 <3,11,23>
DU_DB5/MD1 <3,11,23>

DU_DR1/MD5 <3,11,23>

DU_DB0/MD0 <3,11,23>

DU_DG2/MD21 <3,11,23>
DU_DG1/MD20 <3,11,23>

DU_DB3/MD9 <3,11,23>

DU_CDE/MD26 <3,11,23>

DU_DR4/MD15 <3,11,23>

DU_DR7/MD23 <3,11,23>
DU_DR6/MD12 <3,11,23>

DU_DG4/MD25 <3,11,23>
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QSPI_FLASH/Hyper_FLASH 8

SPI FLASH (128Mbit/QSPI0)

EX-SPI Connector (QSPI0)

EX-SPI Connector (QSPI1)

1pin

2pin

3pin

4pin

5pin

6pin

7pin

8pin

9pin

[1]RESET#/NC

[3]IO2
[2]IO3

[4]CS#

[6]IO1
[5]IO0

[7]CK
[8]GND
[9]VCC

[1]RESET#/NC

[3]IO2
[2]IO3

[4]CS#

[6]IO1
[5]IO0

[7]CK
[8]GND
[9]VCC

SMT PinHeader

SMT PinHeader

EX-SPI-Flash-Board generate VIO=1.8V from D3.3V for internal using.

Layout Note:
From SW to PinHeader will be wiring so that 
it is not visible to the stub becomes a branch.

SW : SW1, SW2
PinHeader : CN3, CN4

Hyper FLASH
/ Octal FLASH
(512Mbit)

Layout Note:
As short as possible from D3 to Hyper Flash.
(Assume that it's taken top priority over other wiring.)

When using the Hyper Flash, 
wiring as possible so as not to short stub.

Layout Note:
(1)As short as possible from D3 to Hyper Flash.
(2)Branches from the nearby Hyper Flash side to the SW1,SW2.
  As short as possible from D3 to SW1, SW2.

Do not stuff

Do not stuff

Do not stuff

R941,R943,R944,
R945,R946< U86  Table >

MT35XQLKAU512ABA
S26KS512SDGBHV02

MX25UM51245G

Mount

No Mount
No Mount

R948

Mount
No Mount
No Mount

R942

Mount
Mount
Mount

[Design Note]
  SW42,R949,R950=Used in mt35xqlkaU512ABA

I2Cslave address: 1010_000x
   Read:0xA1, Write: 0xA0

[Design Note]
  WP=GND means writeable.
  VCC range=1.7V ~ 5.5V

I2C EEPROM

Layout Note:
-QSPI0_MOSI_IO0_18,QSPI0_MISO_IO1_18,QSPI0_IO2_18,QSPI0_IO3_18,QSPI1_MOSI_IO0_18,
QSPI1_MISO_IO1_18,QSPI1_IO2_18,QSPI1_IO3_18(=DQ[0:7] line) and 
QSPI1_SSL_18-RDS_FLASH_18 should have the same number of vias and layer changes. 
(recommended to route the DQ[0:7] line and QSPI1_SSL_18-RDS_FLASH_18 on the same signal layer.)

-QSPI0_SPCLK_18 and QSPI1_SPCLK_18 should be routed 
in a coplanar fashion while maintaining single ended 
impedance of 50 ohms and differential impedance of 100 ohms (nominal value). 

-Length matching recommendations

Signal Group

QSPI0_SPCLK_18 to QSPI1_SPCLK_18

Length Match Tolerance

+/- 10mils

QSPI1_SSL_18-RDS_FLASH_18 to DQ[0:7] line +/- 25mils

DQx(0-7) line to DQy(0-7) line +/- 50mils

QSPI0_SPCLK_18/QSPI1_SPCLK_18 to DQ0-7 line +/- 500mils

QSPI0_SPCLK_18/QSPI1_SPCLK_18 to
QSPI0_SSL_18 - CSn_FLASH_18

+/- 1500mils

QSPI0_SPCLK_18/QSPI1_SPCLK_18
to QSPI1_SSL_18-RDS_FLASH_18

+/- 1500mils

RPC_RESETn_18 to QSPI0_SSL_18 - CSn_FLASH_18 +/- 2000mils

 It is recommended to keep the RPC_RESETn_18 trace short. 

-Additionally refer to "HyperBus memory PCB Design Recommendation"

SW 1-2 short : Internal SPI FLASH Effective
SW 2-3 short : External SPI FLASH Effective

QSPI0_SSL_EX_18

QSPI0_SSL_SP_18

QSPI0_MOSI_IO0_sw_18
QSPI0_SPCLK_sw_18

QSPI0_IO3_sw_18
QSPI0_IO2_sw_18

QSPI0_MISO_IO1_sw_18

QSPI1_SPCLK_sw_18

QSPI1_MOSI_IO0_sw_18

QSPI1_IO3_sw_18
QSPI1_IO2_sw_18

QSPI1_MISO_IO1_sw_18

QSPI1_SSL_sw_18

CSn_FLASH_18

VCC_FLASH_18
VCCQ1_FLASH_18
VCCQ2_FLASH_18

RSTOn_FLASH_18

QSPI0_SSL_sw_18

RDS_FLASH_18

QSPI0_SSL_sw_18
QSPI0_SPCLK_sw_18

QSPI1_SPCLK_sw_18
QSPI1_MOSI_IO0_sw_18
QSPI1_MISO_IO1_sw_18

QSPI1_SSL_sw_18

QSPI0_IO2_sw_18
QSPI0_IO3_sw_18

QSPI1_IO2_sw_18
QSPI1_IO3_sw_18

D1.8V

D3.3V

D1.8V

D3.3V

D1.8V

D3.3V

D3.3V

D1.8V

D1.8V D1.8V D1.8VD1.8V D1.8V

D1.8V

D1.8V

D1.8V

D1.8V

D3.3V

PRESETn_18<3,10,15,23,28>

QSPI0_SPCLK_18<2>

QSPI1_SPCLK_18<2>

QSPI0_MOSI_IO0_18<2>

QSPI0_MISO_IO1_18<2>

QSPI0_IO2_18<2>
QSPI0_IO3_18<2>

QSPI1_MOSI_IO0_18<2>

QSPI1_MISO_IO1_18<2>

QSPI1_IO2_18<2>
QSPI1_IO3_18<2>

QSPI0_SSL_18<2>

QSPI1_SSL_18<2>

RPC_INTn_18<2>

RPC_RESETn_18<2>

I2C0_SCL<2,14,16,18,20,22,23>

I2C0_SDA<2,14,16,18,20,22,23>
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C990
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PSM-410336-09
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5

7
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R948
0
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C289
0.1uF
1005
10V

R950
10K*
1005

R946 0
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R942 0
1005

R1218
10K
1005

R945 0 1005

R1217
10K*
1005

U57
BR24T01FVM-W

A0
1 A1
2 A2
3

VCC
8

VSS
4

SCL
6

SDA
5

WP
7

O
N

1
2
3
4
5
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SW2

CHS-06A

1
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5
6 7
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R919
10K*
1005

C331
0.1uF

1005
10V

R139
10K
1005

R910 0
1005

C565
0.1uF
1005
10V

R1215
10K
1005

C290
0.1uF
1005
10V

U5
S25FS128SAGMFV10

IO3/RESET#
7

VDD
8

SO/IO1
2

CS#
1

SCK
6

SI/IO0
5

WP#/IO2
3

VSS
4

R912 0
1005

O
N1

SW3
CHS-01A

1 2

R929
10K
1005

R1216
10K
1005

R1400 0
1005

U110
S26KS512SDPBHV02

CS2#
A3

RESET#
A4

INT#
A5

CK#
B1

CK
B2

RSTO#
A2

VSS
B3

VCC
B4

RFU
B5

VSSQ
C1

CS1#
C2

RWDS
C3

DQ2
C4

RFU
C5

VCCQ
D1

DQ1
D2 DQ0
D3

DQ3
D4

DQ4
D5

DQ7
E1 DQ6
E2 DQ5
E3

VCCQ
E4

VSSQ
E5

NC
A1

C989
0.1uF

1005
10V

R138
10K
1005

R911 0
1005

SW13
CAS-120A1

1

2

3

O
N1

SW42

CHS-01A*

1 2

R949 10K*
1005
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USB2.0 9

max 2.4[A]max 2.4[A]max 2.4[A]max 2.4[A]

Differential Impedance
  =90ohm +-15%Differential Impedance=90ohm +-15% USB2.0 ch0

4 1

Insert USB cable from Here

Board 23

56

TOP VIEW

USB Host Connector
Type A

[Design Note]
  Remove a resistor above
in case of using as GPIO.

Varistor Voltage 27V
Rated Voltage 10V

Layout Note:
  As short as possible from CN9 to L61, ZR1 and ZR2.
  Reduce Stub.

USB20_VBUS

USB20_VBUS_CN

USB20_DP0_CN

USB20_DM0_CN

D5.0V

D3.3V

USB_DM<4>

USB_DP<4>

USB0_PWEN/GP0_00<4>

USB0_OVC/GP0_01<4,22>
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L79 BLM18PG330SH1D
1 2

L78 BLM18PG330SH1D
1 2

Z
R
2

A
V
R
L
1
0
1
A
3
R
3
F
T
A

1
0
0
5

R184
1K
1005

R182
4.7K
1005

L61
MCZ1210AH900L2TD0G

1 4

32

C332
1uF
1005
10V

CN9

XM7A-0442

D-
2

D+
3

VBUS
1

GND
4

SHELL0
5

SHELL1
6

+ E5
100uF
25V

1
2

R1391 0 1005

R183
2K
1005

Z
R
1

A
V
R
L
1
0
1
A
3
R
3
F
T
A

1
0
0
5

U13

BD82065FVJ

GND
1

IN1
2 IN2
3

EN
4

OC#
5

OUT1
6

OUT2
7

OUT3
8

R1392 0 1005

C330 1uF
100510V
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MMC0 10

eMMC

Layout Note:
Following signals need Ground guard. 

eMMC_CLK_18

[Design Note]
  NAND Memory Power(VCC): 2.7 - 3.6V
  eMMC Interface Power(VCCQ): 1.70-1.95V

[Design Note]
  Sets pull-down resistor(47kohm) at the DS pin.
  For detail, See "Table 217 - HS400 Capacitance and
Resistors on eMMC specification" in JESD84-B51.pdf

Group 1
  MMC_DTA[7:0]_V + eMMC_D[7:0]_18
  MMC_CMD_V + eMMC_CMD_18
  MMC_CLK_V + eMMC_CLK_18

Layout Note:
  Matched Trace Length from R-CarD3 to eMMC. max 200Mbps/pin

Do not stuff

[Design Note]
  In case of using NAND through EXIO connector "EXIO_B",

  DISMOUNT follwoing resistors.
    R229, R231, R230, R232(0ohm/1005).
  and MOUNT following resistors.
    R621, R622, R623, R626(0ohm/1005).

  DISMOUNT follwoing resistors
    R225, R226, R227, R228, R233, R234(0ohm/1005)
    R625(0ohm/1005) for PRESETn_18
  and MOUNT following resistors.
    R617, R619, R620, R618, R627, R628(0ohm/1005)

  and MOUNT following resistors.
    R224(47k/1608) to prevent eMMC's CLK-pin floating.
    R624(47k/1608) to prevent eMMC's RST_n-pin floatting.

[Candidate of Part Number]
  (1) micron,  MTFC16GAKAEEF-AAT
  (2) samsung

Rated current=1A

This eMMC(U22) is used by 1.8V.

Impedance 50ohm

eMMC_RSTn

eMMC_DS_18

eMMC_CLK_18

eMMC_D1_18
eMMC_D0_18

eMMC_D2_18

eMMC_CMD_18

eMMC_D4_18

eMMC_D3_18

eMMC_D5_18
eMMC_D6_18
eMMC_D7_18

D3.3V

eMMC_VCCQ eMMC_VCCQ eMMC_VCCQ

eMMC_VCCQ eMMC_VCCQ eMMC_VCCQ

eMMC_VCCQ

eMMC_VCCQ

D3.3V D3.3V

eMMC_VCCQVDDQ_MMC

PRESETn_18<3,8,15,23,28>

eMMC_D0_18<2>
eMMC_D1_18<2>
eMMC_D2_18<2>
eMMC_D3_18<2>

eMMC_D4_18<2>
eMMC_D5_18<2>
eMMC_D6_18<2>
eMMC_D7_18<2>

eMMC_CMD_18<2>

eMMC_CLK_18<2>
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R236
47K

NR14
47k

1608x4

1
8

234

765

C360
2.2uF
1608
10V

C356
0.1uF
1005
10V

C362
2.2uF
1608
10V

C354
2.2uF
1608
10V

C357
2.2uF
1608
10V

C352
0.1uF
1005
10V

C353
2.2uF
1608
10V

C358
0.1uF
1005
10V

R616 0

C349
0.1uF
1005
10V

C350
0.1uF
1005
10V

R625 0 1005

R624
47K*

C351
0.1uF
1005
10V

NR15
47k

1608x4

1
8

234

765 R
2
2
3

4
7
K

U22A
MTFC16GAKAEEF-AAT

VDDI
K2

DATA0
H3

DATA1
H4

DATA2
H5

DATA3
J2

DATA4
J3

DATA5
J4

DATA6
J5

DATA7
J6

VCC_1
M6

VCC_2
N5

VCC_3
T10

VCC_4
U9

VCCQ_1
K6

VCCQ_2
W4

VCCQ_3
Y4

VCCQ_4
AA3

VCCQ_5
AA5

VSS_2
M7

VSS_3
P5

VSS_4
R10

VSSQ_1
K4

VSSQ_2
Y2

VSSQ_3
Y5

VSSQ_4
AA4

VSSQ_5
AA6

CLK
W6

CMD
W5

RST_n
U5

VSS_6
U8

DS
R5

VSS_1
H6

VSS_5
T5

NC

RFU

U22B
MTFC16GAKAEEF-AAT

NC_1
H1

NC_2
H2

NC_3
H8

NC_4
H9

NC_5
H10

NC_6
H11

NC_7
H12

NC_8
H13

NC_9
H14

NC_10
J1

NC_11
J7

NC_12
J8

NC_13
J9

NC_14
J10

NC_15
J11

NC_16
J12

NC_17
J13

NC_18
J14

NC_19
K1

NC_20
K3

RFU_2
K5

NC_21
K7

NC_22
K8

NC_23
K9

NC_24
K10

NC_25
K11

NC_26
K12

NC_27
K13

NC_28
K14

NC_29
L1

NC_30
L2

NC_31
L3

NC_32
L4

NC_33
L12

NC_34
L13

NC_35
L14

NC_36
M1

NC_37
M2

NC_38
M3

NC_39
M12

NC_40
M13

NC_41
M14

NC_42
N1

NC_43
N2

NC_44
N3

NC_45
N12

NC_46
N13

NC_47
N14

NC_48
P1

NC_49
P2

NC_50
P12

NC_51
P13

NC_52
P14

NC_53
R1

NC_54
R2

NC_55
R3

NC_56
R12

NC_57
R13

NC_58
R14

NC_59
T1

NC_60
T2

NC_61
T3

NC_62
T12

NC_63
T13

NC_64
T14

NC_65
U1

NC_66
U2

NC_67
U3

NC_68
U12

NC_69
U13

NC_70
U14

NC_71
V1

NC_72
V2

NC_73
V3

NC_74
V12

NC_75
V13

NC_76
V14

NC_77
W1

NC_78
W2

NC_79
W3

NC_80
W7

NC_81
W8

NC_82
W9

NC_83
W10

NC_84
W11

NC_85
W12

NC_86
W13

NC_87
W14

NC_88
Y1

NC_89
Y3

NC_90
Y6

NC_91
Y7

NC_92
Y8

NC_93
Y9

NC_94
Y10

NC_95
Y11

NC_96
Y12

NC_97
Y13

NC_98
Y14

NC_99
AA1

NC_100
AA2

NC_102
AA8

NC_103
AA9

NC_104
AA11

NC_105
AA12

NC_106
AA13

NC_107
AA14

RFU_1
H7

RFU_3
M5

RFU_4
M8

RFU_5
M9

RFU_6
M10

RFU_7
N10

RFU_8
P3

RFU_9
P10

RFU_10
U6

NC_101
AA7

RFU_11
U7

RFU_12
U10

RFU_13
AA10

NC_108
A4

NC_109
A6

NC_110
A9

NC_111
A11

NC_112
B2

NC_113
B13

NC_114
D1

NC_115
D14

NC_116
AE1

NC_117
AE14

NC_118
AG2

NC_119
AG13

NC_120
AH4

NC_121
AH6

NC_122
AH9

NC_123
AH11

C363
2.2uF
1608
10V

C359
0.1uF
1005
10V

R
2
2
4

4
7
K

C355
0.1uF
1005
10V

C361
0.1uF
1005
10V
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AnalogRGB(DU)

D/A CONVERTER

CONFIDENTIAL

Layout Note:
Following signals need Ground guard. 

DU_DOTCLKOUT0

Impedance=75ohm

DU_ARGB 11

DU_DR0
DU_DR1
DU_DR2
DU_DR3
DU_DR4
DU_DR5
DU_DR6
DU_DR7

DU_DG0
DU_DG1
DU_DG2
DU_DG3
DU_DG4
DU_DG5
DU_DG6
DU_DG7

DU_DB0
DU_DB1
DU_DB2
DU_DB3
DU_DB4
DU_DB5
DU_DB6
DU_DB7

GND Guard

DU_* Line
  (1) Matched trace length.

HSYNC_5

VSYNC_5

V3.3VD3.3V

V3.3V V3.3V V3.3V V3.3V

V3.3V

D5.0V

D5.0V

D5.0V D5.0V

V3.3V

DU_DISP/MD16<3,7,23>

DU_HSYNC<3,23>

DU_VSYNC<3,23>

PRESETOUTn<3,19,20,22,23>

DU_DOTCLKOUT0<3,23>

DU_CDE/MD26<3,7,23>

DU_DISP/CDE/IRQ2<3,14,23>

DU_DR7/MD23<3,7,23>
DU_DR6/MD12<3,7,23>
DU_DR5<3,23>
DU_DR4/MD15<3,7,23>
DU_DR3/MD8<3,7,23>
DU_DR2/MD7<3,7,23>
DU_DR1/MD5<3,7,23>
DU_DR0<3,23>

DU_DG7<3,23>
DU_DG6<3,23>
DU_DG5/MD4<3,7,23>
DU_DG4/MD25<3,7,23>
DU_DG3<3,23>
DU_DG2/MD21<3,7,23>
DU_DG1/MD20<3,7,23>
DU_DG0<3,23>

DU_DB7/MD3<3,7,23>
DU_DB6/MD2<3,7,23>
DU_DB5/MD1<3,7,23>
DU_DB4<3,23>
DU_DB3/MD9<3,7,23>
DU_DB2<3,23>
DU_DB1<3,23>
DU_DB0/MD0<3,7,23>
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6
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7
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8
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2
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LVDS five pairs.
  (1) Matched trace length.
  (2) Differential Impedance= 100 ohm

LVDS(OUTPUT SW)

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

SW OFF:SEL=L -> xB1 Output(LVDS single output side: THC63_PDWN=L)
SW ON :SEL=H -> xB2 Output(HDMI output side: THC63_PDWN=H)

Differential resistance SpecialPAD(for measurement)

1608 Size

1608 Size

1608 Size

*LVDS0_CH*/CLK_P/N Line and LVDS1_CH*_P/N Line is matched trace length.(10pair)

*MUX_LVDS0_CH*/CLK_2_P/N Line
and MUX_LVDS1_CH*/CLK_1_P/N Line
is matched trace length.(10pair)

*MUX_LVDS0_CH*/CLK_HDMI_2_P/N Line
and MUX_LVDS1_CH*/CLK_HDMI_1_P/N Line
is matched trace length.(10Pair)

TO HDMI OUTPUT

TO SINGLE OUTPUT CN

Want level

LVDS five pairs.
  (1) Matched trace length.
  (2) Differential Impedance= 100 ohmLVDS five pairs.

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

Do not stuff

Want level

TO HSSTP CN

TO HDMI OUTPUT

TO SINGLE OUTPUT CN

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

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

SW OFF:SEL=H -> xB2 Output(LVDS single output side)
SW ON :SEL=L -> xB1 Output(HDMI/HSSTP output side)

Differential resistance SpecialPAD(for measurement)

1608 Size

1608 Size

1608 Size

Rxx Differential resistance SpecialPAD

P Input

N Input N Output1

P Output1

N Output2

P Output2

Layout Note:
  As short as possible from junction of
PI3LVD512ZFE to two Rxxx.(R1220-1229,R1319-1328)

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

Want level

LVDS0 SW

LVDS1 SW

Do not stuff

Do not stuff

MUX_LVDS0_CH0_2_N
MUX_LVDS0_CH0_2_P

MUX_LVDS0_CH1_2_N
MUX_LVDS0_CH1_2_P

MUX_LVDS0_CH2_2_N
MUX_LVDS0_CH2_2_P

MUX_LVDS0_CH3_2_N
MUX_LVDS0_CH3_2_P

MUX_LVDS0_CLK_2_N
MUX_LVDS0_CLK_2_P

MUX_LVDS1_CH0_1_N
MUX_LVDS1_CH0_1_P

MUX_LVDS1_CH1_1_N
MUX_LVDS1_CH1_1_P

MUX_LVDS1_CH2_1_N
MUX_LVDS1_CH2_1_P

MUX_LVDS1_CH3_1_N
MUX_LVDS1_CH3_1_P

MUX_LVDS1_CLK_1_N
MUX_LVDS1_CLK_1_P MUX_LVDS1_CLK_HDMI_1_P

MUX_LVDS1_CLK_HDMI_1_N

D3.3V

D3.3V

D3.3V

D3.3V

LVDS0_CH0_N<4>

LVDS0_CH0_P<4>

LVDS0_CH1_N<4>

LVDS0_CH1_P<4>

LVDS0_CH2_N<4>

LVDS0_CH2_P<4>

MUX_LVDS0_CH0_1_SINGLE_N <13>

LVDS0_CH3_N<4>

LVDS0_CH3_P<4>

LVDS0_CLK_N<4>

LVDS0_CLK_P<4>

MUX_LVDS0_CH0_1_SINGLE_P <13>

MUX_LVDS0_CH1_1_SINGLE_N <13>
MUX_LVDS0_CH1_1_SINGLE_P <13>

MUX_LVDS0_CH2_1_SINGLE_N <13>
MUX_LVDS0_CH2_1_SINGLE_P <13>

MUX_LVDS0_CH3_1_SINGLE_N <13>
MUX_LVDS0_CH3_1_SINGLE_P <13>

MUX_LVDS0_CLK_1_SINGLE_N <13>
MUX_LVDS0_CLK_1_SINGLE_P <13>

MUX_LVDS0_CH0_HDMI_2_N <14>
MUX_LVDS0_CH0_HDMI_2_P <14>

MUX_LVDS0_CH1_HDMI_2_N <14>
MUX_LVDS0_CH1_HDMI_2_P <14>

MUX_LVDS0_CH2_HDMI_2_N <14>
MUX_LVDS0_CH2_HDMI_2_P <14>

MUX_LVDS0_CH3_HDMI_2_N <14>
MUX_LVDS0_CH3_HDMI_2_P <14>

MUX_LVDS0_CLK_HDMI_2_N <14>
MUX_LVDS0_CLK_HDMI_2_P <14>

LVDS1_CH0_N<4>

LVDS1_CH0_P<4>

LVDS1_CH1_N<4>

LVDS1_CH1_P<4>

LVDS1_CH2_N<4>

LVDS1_CH2_P<4>

MUX_LVDS1_CH0_HDMI_1_N <14>

LVDS1_CH3_N<4>

LVDS1_CH3_P<4>

LVDS1_CLK_N<4>

LVDS1_CLK_P<4>

MUX_LVDS1_CH0_HDMI_1_P <14>

MUX_LVDS1_CH1_HDMI_1_N <14>
MUX_LVDS1_CH1_HDMI_1_P <14>

MUX_LVDS1_CH2_HDMI_1_N <14>
MUX_LVDS1_CH2_HDMI_1_P <14>

MUX_LVDS1_CH3_HDMI_1_N <14>
MUX_LVDS1_CH3_HDMI_1_P <14>

MUX_LVDS1_CH0_2_SINGLE_N <15>

MUX_LVDS1_CH0_2_SINGLE_P <15>

MUX_LVDS1_CH1_2_SINGLE_N <15>

MUX_LVDS1_CH1_2_SINGLE_P <15>

MUX_LVDS1_CH2_2_SINGLE_N <15>

MUX_LVDS1_CH2_2_SINGLE_P <15>

MUX_LVDS1_CH3_2_SINGLE_N <15>

MUX_LVDS1_CH3_2_SINGLE_P <15>

MUX_LVDS1_CLK_2_SINGLE_N <15>

MUX_LVDS1_CLK_2_SINGLE_P <15>

MUX_LVDS1_CH0_HSSTP_1_N <15>
MUX_LVDS1_CH0_HSSTP_1_P <15>

MUX_LVDS1_CH1_HSSTP_1_N <15>
MUX_LVDS1_CH1_HSSTP_1_P <15>

MUX_LVDS1_CH2_HSSTP_1_N <15>
MUX_LVDS1_CH2_HSSTP_1_P <15>

MUX_LVDS1_CH3_HSSTP_1_N <15>
MUX_LVDS1_CH3_HSSTP_1_P <15>

MUX_LVDS1_CLK_HSSTP_1_N <15>
MUX_LVDS1_CLK_HSSTP_1_P <15>

THC63_PDWN <14>
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3.3V for LVDS Monitor Power

1 2 3

4

top view

[Pin Assignment] [Pad Style]

Solder Resistor

Solder Pad
4

321

Solder Pad 
 and
Thermal Pad

[Solder Resistor]

321

4

Layout Note:
  Pad Configuration for ADP3339

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

LVDS output(LVDS0)

Scan direction control
[SC=GND] Normal. Default.
[SC=3.3V] Reverse.

[BLEN=High] Enable.
[BLEN=Low] Disable.

Backlight Control

Backlight Connector
(Top Layer)

VR2
(Top Layer)

LVDS0(SINGLE OUT)

max 1.5[A]

[Design Note]
  BLEN's VIH(min)=2.5V, VIL(min)=0.4V
  VBRT=min 0V ~ max 2.5V
  RBRT=min 0ohm ~ max 50kohm

Used as PWM0

PWM0
Low Level

Brightness
max

High Level min
PWM variable

Brightness control

Do not stuff

MODE=L
ISP 6bit compatibility mode

VOUTA of LTC2644
0.0V
2.5V
( tPWH / tPERIOD ) x 2.5V

[Precaution] 'PWM0' is 3.3V signal, I mean it.
DO NOT CONNECT the PMW0 with the pin which is lower than 3.3V.

[Design Note]
  LTC2644HMS-L8#TRPBF for Automotive.

Used as GP2_31

Used as GP0_05

Used as MSIOF2_SYNC

LVDS CONT CONNECTOR

Used as MSIOF2_TXD

Used as MSIOF2_SCK

L_VBRT0

L_VBRT/RBRT0

LVDS_MON_POWERD5.0V

D12.0V

LVDS_MON_POWER

LVDS_MON_POWER

D3.3V D5.0V

D3.3V

MUX_LVDS0_CH0_1_SINGLE_N<12>
MUX_LVDS0_CH0_1_SINGLE_P<12>

MUX_LVDS0_CH1_1_SINGLE_N<12>
MUX_LVDS0_CH1_1_SINGLE_P<12>

MUX_LVDS0_CH2_1_SINGLE_N<12>
MUX_LVDS0_CH2_1_SINGLE_P<12>

MUX_LVDS0_CLK_1_SINGLE_N<12>
MUX_LVDS0_CLK_1_SINGLE_P<12>

MUX_LVDS0_CH3_1_SINGLE_N<12>
MUX_LVDS0_CH3_1_SINGLE_P<12>

PWM0/NFALE/GP2_29<2,23>

NFCEn/GP2_31<2,23>

MSIOF2_RXD/GP0_05<2>

IRQ0/MSIOF2_SYNC<3>

MSIOF2_TXD<2>

MSIOF2_SCK<2>
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14LVDS0(HDMI OUT)

SW OFF -> MODE2/1/0 001 : Dual In/Sigle Out
SW ON  -> MODE2/1/0 011 : Single In/Sigle Out

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

Used as IRQ2

LVDS to HDMI

NO STUB

Do not stuff

Do not stuff

default=open Do not stuff

I2Cslave address: 0111_001x
  Read:0x73, Write: 0x72
  (PD PullDown)

D23-D0,HSYNC,VSYNC,DE,CLK
  (1) Matched trace length.

[Design Note]
  CEC Function is not used

[Design Note]
  CEC Function is not used

[Design Note]
  DK pin setting

DK Offset[ns]
L 0
M
H

-6*tDOUT/28
+6*tDOUT/28 <-Default

[Design Note]
  R/F pin setting

L
Out EdgeR/F
Rising edge

H Falling edge <-Default
*ADV7511 Datain Rising edge

[Design Note]

TMDS four pairs
Differential Impedance
100ohm +-10%
Matched trace length.

Do not stuff

HDMI_PVDD18

HDMI_DVDD18

HDMI_AVCC18

LVDS_DE_PVCC

LVDS_DE_CVCC

LVDS_DE_LVCC

LVDS_DE_VCC

D3.3V

D3.3V

D3.3V

D3.3V

D3.3V

D3.3V

D3.3V

D5.0V

D3.3V

D3.3V

D3.3V

D3.3V

D3.3V

D3.3V

D3.3V D3.3V

D1.8V

MUX_LVDS0_CH0_HDMI_2_N<12>
MUX_LVDS0_CH0_HDMI_2_P<12>

MUX_LVDS0_CH2_HDMI_2_N<12>
MUX_LVDS0_CH2_HDMI_2_P<12>

MUX_LVDS0_CH3_HDMI_2_N<12>
MUX_LVDS0_CH3_HDMI_2_P<12>

MUX_LVDS0_CLK_HDMI_2_N<12>
MUX_LVDS0_CLK_HDMI_2_P<12>

MUX_LVDS0_CH1_HDMI_2_P<12>
MUX_LVDS0_CH1_HDMI_2_N<12>

DU_DISP/CDE/IRQ2<3,11,23>

MUX_LVDS1_CH0_HDMI_1_P<12>
MUX_LVDS1_CH0_HDMI_1_N<12>

MUX_LVDS1_CH2_HDMI_1_P<12>
MUX_LVDS1_CH2_HDMI_1_N<12>

MUX_LVDS1_CH3_HDMI_1_P<12>
MUX_LVDS1_CH3_HDMI_1_N<12>

MUX_LVDS1_CH1_HDMI_1_N<12>
MUX_LVDS1_CH1_HDMI_1_P<12>

I2C0_SCL<2,8,16,18,20,22,23>

I2C0_SDA<2,8,16,18,20,22,23>

THC63_PDWN<12>
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R1036
10K
1%
1005

R1012 0 1005

C1238
1000pF
1005
50V

C1225
1000pF
1005
50V

C1232
1000pF
1005
50V

R1019 10K 1005

R996 0 1005

CP53
1

C1030
0.1uF
1005
10V

R1027 0 1005

CP52
1

C1028
0.1uF
1005
10V

R1370 0 1005

R1030
2.0K
1%
1005

C1222
0.1uF
1005
10V

C1010
0.1uF
1005
10V

C1008
0.1uF
1005
10V

R1048
100
1%
1005

R1020 0 1005

C1014
0.1uF
1005
10V

R
1
0
3
8

1
0
K

1
0
0
5

R1006 0 1005

C1018
0.1uF
1005
10V

R1022 100K 1005

C1228
1000pF
1005
50V

C1223
1000pF
1005
50V

C1029
0.1uF
1005
10V

L110
BLM21PG300SH1D

1 2

R1287 4.7k1005

R1025 10K 1005

JP3

HWP-3P-G*

1
2

3

R993 0 1005

R1033 0 1005

R1017 0 1005

C1031
0.1uF
1005
10V

R1041
10K
1%
1005

THC63LVD1024

U89

Reserved
3

MAP
11

MODE0
5

MODE1
6

MODE2
10

RA1-
110

RA1+
111

RB1-
112

RB1+
113

RC1-
116

RC1+
117

RD1-
122

RD1+
123

RE1-
124

RE1+
125

RCLK-
118

RCLK+
119

OE
9

PDWN#
4

DK
7

R/F
8

RA2+
129

RA2-
128

RB2+
131

RB2-
130

RC2+
135

RC2-
134

RD2+
141

RD2-
140

RE2+
143

RE2-
142

CVCC
61

CGND
62

PVCC2
107

PVCC1
2

PGND2
108

PGND1
1

VCC13
106

VCC12
97

VCC11
88

VCC10
80

VCC9
70

VCC8
57

VCC7
53

VCC6
46

VCC5
38

VCC4
29

VCC3
28

VCC2
21

VCC1
12

GND13
98

GND12
89

GND11
81

GND10
71

GND9
59

GND8
58

GND7
54

GND6
47

GND5
39

GND4
30

GND3
22

GND2
13

GND1
145

R19
74

R18
73

R17
72

R16
69

R15
68

R14
67

R13
66

R12
65

R11
64

R10
63

G19
86

G18
85

G17
84

G16
83

G15
82

G14
79

G13
78

G12
77

G11
76

G10
75

B19
100

B18
99

B17
96

B16
95

B15
94

B14
93

B13
92

B12
91

B11
90

B10
87

HSYNC
101

VSYNC
102

DE
103

CLKOUT
60

CONT22
56

CONT21
55

CONT12
105

CONT11
104

R29
25

R28
24

R27
23

R26
20

R25
19

R24
18

R23
17

R22
16

R21
15

R20
14

G29
40

G28
37

G27
36

G26
35

G25
34

G24
33

G23
32

G22
31

G21
27

G20
26

B29
52

B28
51

B27
50

B26
49

B25
48

B24
45

B23
44

B22
43

B21
42

B20
41

LVCC5
138

LVCC4
132

LVCC3
126

LVCC2
120

LVCC1
114

LGND9
144

LGND8
139

LGND7
137

LGND6
136

LGND5
133

LGND4
127

LGND3
121

LGND2
115

LGND1
109

R1000 0 1005

R1001 0 1005

C1226
1000pF
1005
50V

C1013
0.1uF
1005
10V

O
N1

SW45

CHS-01A

1 2

C1235
1000pF
1005
50V

C1219
1000pF
1005
50V

R995 13K
1%1005

C1239
1000pF
1005
50V

C1224
1000pF
1005
50V

C1229
1000pF
1005
50V

R1045 100 1% 1005

C1025
0.1uF
1005
10V

R992 100 1% 1005

R1010 0 1005

C1017
0.1uF
1005
10V

C1026
0.1uF
1005
10V

R1040
10K*
1%
1005

R1021 887 1%
1005

C1240
1000pF
1005
50V

R1049 13K
1%1005

CN37

10029449-001RLF

GND
2

D2p
1

D2m
3

GND
5

D1p
4

D1m
6

GND
8

D0p
7

D0m
9

GND
11

TCp
10

TCm
12

GND
17

CEC
13

SCL
15

SDA
16

RSV
14

+5V
18

HPD
19

FG
F1

FG
F2

FG
F3

FG
F4

C1255
0.1uF
1005
10V

C1236
1000pF
1005
50V

R1011 0 1005

C1256
0.1uF
1005
10V

C1004
0.1uF
1005
10V

C1252
0.1uF
1005
10V

R1031
10K*
1005

R1050
10K
1005

R1043 100 1% 1005

C1033
0.1uF
1005
10V

C1230
1000pF
1005
50V

C1032
0.1uF
1005
10V

C1234
1000pF
1005
50V

R1014 0 1005

C1257
0.1uF
1005
10V

C1258
10uF
2012
16V

C1227
1000pF
1005
50V

R1028
10K
1005

R1023 0 1005

C1024
0.1uF
1005
10V

L123
BLM21PG300SH1D

1 2

C1253
0.1uF
1005
10V

C1012
0.1uF
1005
10V

R998 0 1005

R994 0 1005

C1006
0.1uF
1005
10V

R1037
1K
1%
1005

R1046 100 1% 1005

R1026
10K
1005

R1047 8.2K
1%1005

R1007 100 1% 1005

L109
BLM21PG300SH1D

1 2

C1231
1000pF
1005
50V

C1254
0.1uF
1005
10V

R1044 100 1% 1005

R1002 0 1005

C1027
0.1uF
1005
10V

C1220
1000pF
1005
50V

C1237
1000pF
1005
50V

R1004 0 1005

C1259
10uF
2012
16V

C1015
0.1uF
1005
10V

R1013 100 1% 1005

R1051 100
1% 1005

R1003 0 1005

C1022
0.1uF
1005
10V

C1233
1000pF
1005
50V

L125
BLM21PG300SH1D
1 2

R999 0 1005

C1011
0.1uF
1005
10V

R1018 0 1005

R1009 0 1005

C1063
4.7uF
2012
25V

R1288
0
1005

R997 0 1005
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TPD12S016PWR

SCL_B
8

SDA_A
3

LS_OE
5

VCCA
24

SCL_A
2

VCC5V
11

GND1
6

SDA_B
9

HPD_A
4

HPD_B
10

CT_CP_HPD
12

CEC_A
1

CEC_B
7

5VOUT
13

D2+
23

D2-
22

D1+
21

D1-
20

D0+
18

D0-
17

CLK+
16

CLK-
15

GND2
14

GND3
19

L112
BLM21PG300SH1D

1 2

R1005 0 1005

C1021
0.1uF
1005
10V
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0.1uF
1005
10V

C1019
0.1uF
1005
10V
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1%1005
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1005
10V
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BLM21PG300SH1D
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R1024 10K* 1005
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1000pF
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50V

R1034 0 1005
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16V

R1369 0 1005
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0.1uF
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10V
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R1032 0 1005
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BLM21PG300SH1D

1 2

C1023
0.1uF
1005
10V

ADV7511WBSWZ

U90

D23
37

D22
38

D21
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40
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48
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D10
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D9
52

D8
54

D7
55

D6
56

D5
57

D4
58

D3
59

D2
60

D1
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D0
62

HSYNC
64

VSYNC
2

DE
63

CLK
53

INT
28

PD
22

CEC_CLK
32

SCL
35

SDA
36

TX2+
27

TX2-
26

TX1+
24

TX1-
23

TX0+
21

TX0-
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TXC+
18

TXC-
17

DDCSCL
33

DDCSDA
34

SPDIF
3

MCLK
4

I2S0
5

I2S1
6
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7

I2S3
8

SCLK
9

LRCLK
10

CEC
30

HPD
16

R_EXT
14

AVDD
15

AVDD
19

AVDD
25

DVDD
1

DVDD
11

DVDD
31

DVDD
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PVDD
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BGVDD
13

DVDD_3V
29

EPAD
65
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1005
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2012
25V
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15

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

LVDS output(LVDS1)

Scan direction control
[SC=GND] Normal. Default.
[SC=3.3V] Reverse.

[BLEN=High] Enable.
[BLEN=Low] Disable.

Backlight Control

Backlight Connector
(Top Layer)

VR3
(Top Layer)

LVDS1(SINGLE/HSSTP OUT)

[Design Note]
  BLEN's VIH(min)=2.5V, VIL(min)=0.4V
  VBRT=min 0V ~ max 2.5V
  RBRT=min 0ohm ~ max 50kohm

Used as PWM1

PWM1
Low Level

Brightness
max

High Level min
PWM variable

Brightness control

Do not stuff

MODE=L
ISP 6bit compatibility mode

VOUTA of LTC2644
0.0V
2.5V
( tPWH / tPERIOD ) x 2.5V

[Precaution] 'PWM1' is 3.3V signal, I mean it.
DO NOT CONNECT the PMW1 with the pin which is lower than 3.3V.

[Design Note]
  LTC2644HMS-L8#TRPBF for Automotive.

Used as GP4_00

LVDS five pairs.
  (1) Matched trace length.
  (2) Differential Impedance= 100 ohm[1]Tx4+

[3]Tx4-
[5]GND
[7]Tx2+
[9]Tx2-
[11]GND
[13]Tx0+
[15]Tx0-
[17]GND
[19]CLK+
[21]CLK-
[23]GND
[25]Tx1+
[27]Tx1-
[29]GND
[31]Tx3+
[33]Tx3-
[35]GND
[37]Tx5+
[39]Tx5-

[2]VTREF
[4]TCK
[6]GND
[8]TMS
[10]nTRST
[12]GND
[14]TDI
[16]TDO
[18]GND
[20]nSRST
[22]DBGREQ
[24]GND
[26]DBGACK
[28]RTCK
[30]GND
[32]TRIGIN
[34]TRIGOUT
[36]Reserved
[38]Reserved
[40]Reserved

HSSTP Connector(LVDS1 OUT)
(Top Layer)

#[HSSTP 40pin]

Be carefull !!
See Pin Assignment.

Top View

1

39 40

2

L_VBRT1

L_VBRT/RBRT1

D12.0V

LVDS_MON_POWER

LVDS_MON_POWER

D3.3V D5.0V

D3.3V

D1.8V D1.8V

MUX_LVDS1_CH0_2_SINGLE_N<12>
MUX_LVDS1_CH0_2_SINGLE_P<12>

MUX_LVDS1_CH1_2_SINGLE_N<12>
MUX_LVDS1_CH1_2_SINGLE_P<12>

MUX_LVDS1_CH2_2_SINGLE_N<12>
MUX_LVDS1_CH2_2_SINGLE_P<12>

MUX_LVDS1_CLK_2_SINGLE_N<12>
MUX_LVDS1_CLK_2_SINGLE_P<12>

MUX_LVDS1_CH3_2_SINGLE_N<12>
MUX_LVDS1_CH3_2_SINGLE_P<12>

PWM1/NFCLE/GP2_30<2,23>

NFRBn/GP4_00<2,23>

TDI_18 <3>

TRSTn_18 <3>

TCK_18 <3>

TMS_18 <3>

TDO_18 <3>

PRESETn_18 <3,8,10,23,28>

MUX_LVDS1_CH0_HSSTP_1_N<12>
MUX_LVDS1_CH0_HSSTP_1_P<12>

MUX_LVDS1_CH1_HSSTP_1_N<12>
MUX_LVDS1_CH1_HSSTP_1_P<12>

MUX_LVDS1_CH2_HSSTP_1_N<12>
MUX_LVDS1_CH2_HSSTP_1_P<12>

MUX_LVDS1_CLK_HSSTP_1_N<12>
MUX_LVDS1_CLK_HSSTP_1_P<12>

MUX_LVDS1_CH3_HSSTP_1_N<12>
MUX_LVDS1_CH3_HSSTP_1_P<12>

Title
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R1080
1K
1005

R1084
4.7K
1005

R1076 10K
1005

C1041
10uF
2012
16V

VR3
100k
20%
0.1W

3

2

1

C1044
0.1uF
1005
10V

R1086 0 1005

R1082 0
1608

U94
LTC2644CMS-L8

VCC
1

VOUTA
2

VOUTB
3

IDSEL
4

IOVCC
5

GND
6

PD#
7

INB
8

INA
9

REF
10

REFSEL
11

GND
12

CN40

ERF8-020-05.0-L-DV-L-K-TR

1
3
5
7
9
11
13
15
17
19
21
23
25
27
29
31
33
35
37
39

2
4
6
8
10
12
14
16
18
20
22
24
26
28
30
32
34
36
38
40

4
1

4
2

CN38

DF14A-20P-1.25H(55)

MODE
19

SC
20

CLKIN+
15 CLKIN-
14

LINK0+
6 LINK0-
5

LINK1+
9 LINK1-
8

LINK2+
12 LINK2-
11

LINK3+
18 LINK3-
17

VCC1
1

VCC2
2

GND1
3

GND2
4

GND3
7

GND4
10

GND5
13

GND6
16

R1087 0 1005

C1045
0.1uF
1005
10V

R1083
0
1005

C1046
0.1uF
1005
10V

CN39

SM14B-SRSS-TB(LF)(SN)

BLEN
11

VBRT/RBRT
12

VL
1

VL
2

GND
6

GND
7

GND
8

GND
9

GND
10

VL
3

VL
4

VL
5

GND
13

GND
14

R1081 0* 1608

R1085 0 1005

CP55
1

R1079
2K
1005

CP54
1

R1219
2K
1005

R1078 0

R1077
100K
1005

O
N1

SW48

CHS-01A

1 2

R1075
1K

1005
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Pin2,5

[Design Note]
  The frequency range of LLC(VI4_CLK) is from 13.5MHz to 170MHz.

HDMI connector
TYPE A(Standard)

ADV7612_XTALP(until X15)
L_LLC -> VI4_CLK

[Design Note]
  ADV7612 requies that Reset should be held low
while the supplies are powered up.

Layout Note:
The ADV7612 has EXPOSED PAD(pin0) at bottom side.
Connect that EXPOSED PAD(pin 0) to the GND.

TMDS four pairs
Differential Impedance
100ohm +-10%
Matched trace length.

TMDS four pairs
Differential Impedance
100ohm +-10%
Matched trace length.

Layout Note:
  Connect INx with OUTx under the RCLAMP0524. See below figure.

Note:
HPD A LED

D
o
 n
o
t 
s
tu
ff

Layout Note:
Following signals need Ground guard. 

Pin1,4

Note:
CEC(Consumer Electric Control Channel)

Note: I2C slave address
   ALSB=0: 0x98 for write, 0x99 for read
   ALSB=1: 0x9A for write, 0x9B for read

Pin10,7

Note:
ESD Protection diode array.

Layout Note:
  Connect the shell of 10029449-001RLF with ground.
  The 10029449-001RLF has four through holes.

Note:
Shorts HPA_A to GND when board powered down.

Pin9,6

[Design Note]
  The VI4_VSYNC pin of the R-CarD3 has a internal pull-up resistor in the initial state.
  The external pull-down resistor should be mounted at the VI4_VSYNCn to cancel that effect.

Place at Top layer.

Place at Top layer.

CLKENB
HSYNC
CLK
VSYNC

VSYNC

VI4(HDMI_IN) 16

R7
R6
R5
R4
R3
R2
R1
R0

G7
G6
G5
G4
G3
G2
G1
G0

B7
B6
B5
B4
B3
B2
B1
B0

GND GUARD

GND GUARD
GND GUARD

Layout Note:
 Switches must be placed on Top Layer.

I2Cslave address: 1001_100x
   Read:0x99, Write: 0x98
   (ALSB PullDown)

Note: RB520SM-30FH
VF(max)=0.51V@IF=100mA

Yellowish-Green

Matched trace length.
Matched trace length.

Matched trace length.

SW ON  : HDMI->VI4 route ON
SW OFF : HDMI->VI4 route OFF

[Design Note]
SW60 1-2 ON : VI4_CLKENB <- Default
          2-3 ON : VI4_FILELD

DDCA_SCL

RXA_CP

HPA_A

DDCA_SDA

DDCA_SDA
DDCA_SCL

L_G1
L_G0

L_G3
L_G2

DDCA_SCL

L_LLC

CEC_A

HPA_A

VI_HDMIIN_VSYNCn

CEC_A

L_R7
L_R6
L_R5
L_R4
L_R3
L_R2
L_R1
L_R0

L_B7
L_B6
L_B5
L_B4
L_B3
L_B2
L_B1
L_B0

L_B3
L_B2
L_B1
L_B0

HPA_A

ADV7612_INTn

HDMI_CEC

DDCA_SDA

L_B7

L_VS

L_B6
L_B5
L_B4

HPA_A

L_G1
L_G0

L_G7
L_G6
L_G5
L_G4
L_G3
L_G2

HPA_A

L_DE

DDCB_SCL
L_HS

CEC_A

RXA_CN
RXA_CP

RXA_0N
RXA_0P

RXA_1N
RXA_1P

RXA_2N
RXA_2P

HDMI_CEC
L_VS

RXA_CN

L_HS

RXA_0N
RXA_0P

L_R3
L_R2
L_R1
L_R0

L_DE

RXA_1N

DDCA_SDA

RXA_1P

RXA_2N
RXA_2P

L_R7
L_R6
L_R5
L_R4

VI_HDMIIN_CLK

DDCA_SCL

L_G7
L_G6
L_G5
L_G4

VI_HDMIIN_VSYNCn

VI_HDMIIN_CLKENB
VI_HDMIIN_HSYNCn

ADV7612_XTALP

D5.0V

TVDD_A3.3V

HDMI_A_5V

CVDD_A1.8V

HDMI_A_5V

PVDD_A1.8V

D5.0V

HDMI_A_5V

DVDD_D1.8V

DVDD_D3.3V

HDMI_A_5V
DVDD_D3.3V

DVDD_D3.3V

D1.8V_PERI

PRESETINn_3 <3,18,23>

I2C0_SCL <2,8,14,18,20,22,23>

I2C0_SDA <2,8,14,18,20,22,23>

VI4_VSYNCn <3,18,23>

VI4_DATA23 <3,23>
VI4_DATA22 <3,23>
VI4_DATA21 <3,23>
VI4_DATA20 <3,23>
VI4_DATA19 <3,23>
VI4_DATA18 <3,23>
VI4_DATA17 <3,23>
VI4_DATA16 <3,23>

VI4_DATA15 <3,23>
VI4_DATA14 <3,23>
VI4_DATA13 <3,23>
VI4_DATA12 <3,23>
VI4_DATA11 <3,23>
VI4_DATA10 <3,23>
VI4_DATA9 <3,23>
VI4_DATA8 <3,23>

VI4_DATA7 <3,18,23>
VI4_DATA6 <3,18,23>
VI4_DATA5 <3,18,23>
VI4_DATA4 <3,18,23>
VI4_DATA3 <3,18,23>
VI4_DATA2 <3,18,23>
VI4_DATA1 <3,18,23>
VI4_DATA0 <3,18,23>

VI4_CLKENB <3,23>

VI4_FIELD/SCIF_CLK/AUDIO_CLKB <3,20,23>

VI4_HSYNCn <3,18,23>
VI4_CLK <3,18,23>
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VI4(HDMI_POWER) 17

max 1.2[A]

Load switch for ADV7612W

450[mA]450[mA]450[mA]450[mA]

320[mA]320[mA]320[mA]320[mA]

Rated current=400mA

Rated current=1A

Rated current=1A

Layout Note:
  TVDD Decoupling - As close to TVDD pins(pin4, pin7, pin10) of ADV7612 as possible

Layout Note:
  CVDD Decoupling - As close to CVDD pins(pin1, pin13) of ADV7612 as possible

Layout Note:
  PVDD Decoupling - As close to PVDD pins of ADV7612 as possible

Layout Note:
  DVDDIO Decoupling - As close to DVDDIO pins of ADV7612 as possible

Rated current=400mA

Rated current=400mA

max 1.0[A]max 1.0[A]max 1.0[A]max 1.0[A]

Layout Note:
  DVDD Decoupling - As close to DVDD pins of ADV7612 as possible

max 1.0[A]max 1.0[A]max 1.0[A]max 1.0[A]

PVDD_A1.8V

DVDD_D3.3V

TVDD_A3.3V

D3.3V

PVDD_A1.8V

DVDD_D1.8V

CVDD_A1.8V

TVDD_A3.3V

CVDD_A1.8V

DVDD_D1.8V

DVDD_D3.3V

D1.8V_PERI

D1.8V D1.8V_PERI

D3.3V_PGD<18,27>
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C1172
0.01uF
1005
25V

C1187
0.1uF
1005
10V

C1182
0.01uF
1005
25V

C1175
10uF
2012
10V

C1179
0.1uF
1005
10V

C1184
10uF
2012
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C1165
0.01uF
1005
25V

C1158
1uF
1005
10V

L121
BLM18AG102SH1D

1 2 C1181
0.01uF
1005
25V

C1163
0.1uF
1005
10V

C1162
0.1uF
1005
10V

C1192
0.01uF
1005
25V

C1176
0.1uF
1005
10V

C1177
0.1uF
1005
10V

L120
BLM18AG102SH1D

1 2

C1157
0.1uF
1005
10V

C1166
0.01uF
1005
25V

C1188
0.01uF
1005
25V

C1168
10uF
2012
10V

C1180
0.01uF
1005
25V

C1167
0.01uF
1005
25V

C1178
0.1uF
1005
10V

C1159
10uF
2012
10V

L122
BLM18AG102SH1D

1 2

R1214
0 1608

C1190
1uF
1005
10V

C1186
0.1uF
1005
10V

U109
MIC94093YC6

VOUT
1

GND
2

NC
3

VIN
4

GND
5

EN
6

C1191
0.1uF
1005
10V

C1174
0.01uF
1005
25V

C1161
0.1uF
1005
10V

C1173
0.01uF
1005
25V

C1170
0.1uF
1005
10V

C1189
0.01uF
1005
25V

C1183
0.01uF
1005
25V

C1185
10uF
2012
10V

R1213
0 1608

C1169
0.1uF
1005
10V

C1160
0.1uF
1005
10V

C1164
0.01uF
1005
25V

C1171
0.1uF
1005
10V
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VI4(CVBS_IN) 18

Impedance 75ohm

GND GUARD

Layout Note:
 Switches must be placed on Top Layer.

ADV7180W_XTALI(until X16)
VI_CVBSIN_LLC -> VI4_CLK
CN42 -> U41 19pin

Layout Note:
Following signals need Ground guard. 

GND GUARDGND GUARD

Matched trace length.Matched trace length.

SW ON  : CVBS->VI4 route ON
SW OFF : CVBS->VI4 route OFF

KEEP CLOSE TO THE ADV7180 
AND ON THE SAME PLANE OF PCB
 AS THE ADV7180.

Layout Note:

LOCATE CLOSE TO, AND
ON THE SAME PLANE
AS THE ADV7180.

Layout Note:

Layout Note:
  ADV7180WBCP32Z has a exposed pad at bottom side.
  Connect to GND(Digital GND).

I2C bus slave address:
 H'40 for wirte. H'41 for read.
 (ALSB=0)

Rated current=400mA

Rated current=400mA

Video Input Ch1 Connector

max 1.2[A]

Load switch for ADV7180W

1.8V(typ)

EN Threshold 0.4V(min)-1.25V(max)

Do not stuff

ADV7180W_XTALI

VI_CVBSIN_P0
VI_CVBSIN_P1
VI_CVBSIN_P2
VI_CVBSIN_P3
VI_CVBSIN_P4
VI_CVBSIN_P5
VI_CVBSIN_P6
VI_CVBSIN_P7

VI_CVBSIN_VS
VI_CVBSIN_HS
VI_CVBSIN_LLC

D1.8V_PERI_2

VDEC1_PVDD

D1.8V_PERI_2

D1.8V_PERI_2

VDEC1_PVDD

D3.3V

D1.8V_PERI_2

D1.8V_PERI_2

D1.8V D1.8V_PERI_2

D3.3V

I2C0_SDA<2,8,14,16,20,22,23>
I2C0_SCL<2,8,14,16,20,22,23>

VI4_DATA0<3,16,23>
VI4_DATA1<3,16,23>
VI4_DATA2<3,16,23>
VI4_DATA3<3,16,23>
VI4_DATA4<3,16,23>
VI4_DATA5<3,16,23>
VI4_DATA6<3,16,23>
VI4_DATA7<3,16,23>

VI4_CLK<3,16,23>
VI4_HSYNCn<3,16,23>
VI4_VSYNCn<3,16,23>

PRESETINn_3<3,16,23>

D3.3V_PGD<17,27>
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R1117 33 1% 1005

C1085 0.1uF 100550V

C1309
0.1uF
1005
10V

R1114 22
1608
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BLM18AG102SH1D
1 2

R1098 33 1% 1005

C1306 0.1uF
1005 50V

R1103 36
1% 1005

C1316
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25V

O
N

1
2
3
4
5
6
7
8

SW53

CHS-08A
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6
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STn
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4
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2
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SW54
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8

U41
ADV7180WBCP32Z

DVDDIO
3

DGND
2

AVDD
22

PVDD
18

AIN1
19

AIN2
23

AIN3
24

VREFN
21

VREFP
20

XTAL
13

XTAL1
12

RESET#
25

ALSB
26

DVDD
14

DVDD
30

DGND
29

P0
16 P1
15 P2
10 P3
9 P4
8 P5
7 P6
6 P7
5

INTRQ#
32

VS/FIELD
31 HS
1

SFL
4

ELPF
17

LLC
11

SCLK
28

SDATA
27

E
P

E
P

C1307 0.1uF
1005 50V

R1100 33 1% 1005

C1317
0.1uF
1005
10V

R1115 33 1% 1005

C1328
1uF
1005
10V

R1102 33 1% 1005

C1311
10uF
2012
10VC1318

0.01uF
1005
25V

C1319
10uF
2012
10V

R1099 33 1% 1005

U177
MIC94093YC6

VOUT
1

GND
2

NC
3

VIN
4

GND
5

EN
6

C1312
0.1uF
1005
10V

C1088 0.1uF 100550V

C1320
0.1uF
1005
10V

C1329
0.1uF
1005
10V

R1398
12K*
1005

R1094 33 1% 1005

C1097
0.1uF
1005
10V

C1313
0.01uF
1005
25V

C1310
0.01uF
1005
25V

C1305 0.01uF
1005
25V

C1308
10uF
2012
10V

C1321
0.01uF
1005
25V

R1097 33 1% 1005

R1397 10K
1005

R1399
10K*
1005

C1314
10uF
2012
10V

CN42
LPR6520-1501F
3

2

R
1
1
0
8
3
9

1
% 1
0
0
5

C1089 0.1uF 100550V
R1116 33 1% 1005

C1315
0.1uF
1005
10V

R1396 1.69k
1%

1005

R1095 33 1% 1005
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EtherAVB(GbPHY,PHY_CN) 19

Ethernet AVB GbPHY and PHY Connector

Layout Note:
The ADP1707 has EXPOSED PAD(pin9) at bottom side.
Connect that EXPOSED PAD(pin 9) to the GND.

max 1.0[A]

Layout Note:
The KSZ9031RNX has Paddle Ground (pin49) at bottom side.
Connect that PAD(pin 49) to the GND.

Local Regulator for KSZ9031RNX, PHY Connector

Strapping Options for KSZ9031RNX

Following pin has pull-down resistor at the initial state.
  [2.5V-I/O]
    AVB0_RX_CTL, AVB0_RXC, AVB0_RD[3:0]
    AVB0_TX_CTL, AVB0_TXC, AVB0_TD[3:0]
    AVB0_TXCREFCLK, AVB0_MAGIC, AVB0_PHY_INT, AVB0_LINK

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

#[LED_MODE]

Level Shift(3.3V-->2.5V)
[Design Note]
  HD74LV1G08A: VCC range=1.65V ~ 5.5V

CL=6pF

#[Activity(TX,RX)]#[Link On]

#[PHYAD1]
#[PHYAD0]

#[AVB_RXD7]

#[AVB_RXD6]
#[AVB_RXD5]
#[AVB_RXD4]

#[AVB_TXD5]
#[AVB_TXD4]
#[AVB_TXD7]
#[AVB_TXD6]

#[AVB_CRS]
#[AVB_RX_ERR]
#[AVB_RX_COL]

#[EtherAVB_MCLK]

#[L_TESTC]

#[L_TESTM]

#[SSI_WS0129]

#[AVB_TX_ER]

Do not stuff

#[AVB_TX_CLK]

Layout Note:
Following signals need Ground guard. 

AVB0_TXCREFCLK_VL, CLK125/LEDMD_VL  (125MHz)
AVB0_TXC_VL, KSZ_GTX_CLK, EX_GTX_CLK  (125MHz)
AVB0_RXC_VL, KSZ_RX_CLK, EX_RX_CLK  (125MHz)

Gigabit Ethernet Transceiver
with RGMII Support

Ethernet AVB PHY Connector

#[AVB_GTXREFCLK]

#[Link On]

#[Activity(TX,RX)]

Differential Impedance 
100ohm

RJ45 with integrated magnetics

Controls LEDs in the RJ45 connector

Do not stuff

[Pin Function]
  GP5_18

Rated current=400mA

LC filters for KSZ9031RNX

Rated current=400mA

Rated current=400mA

[Design Note]
  Remove zero ohm resistor avobe
in case of using AVB0_MAGIC.

f=125MHz

AVB_AVTP_CAPTURE

Do not stuff Do not stuff

AVB0_xxx_VL

Rxxx
[KSZ9031 side]

[R-CarD3 side]

Layout Note:
  As short as possible from junction of AVB0_xxx_VL to two Rxxx.

Rxxx

KSZ_xxx

EX_xxx
[connector side]

Group 1
  AVB0_TXC_VL + KSZ_GTX_CLK
  AVB0_TX_CTL_VL+KSZ_TX_EN  
  AVB0_TD[3:0]_VL + KSZ_TXD[3:0]
Group 2
   AVB0_RXC_VL + KSZ_RX_CLK
   AVB0_RX_CTL_VL + KSZ_RX_DV
   AVB0_RD[3:0]_VL + KSZ_RXD[3:0]

Layout Note:
  Matched Trace Length from R-CarD3 to KSZ9031.
  (max 250Mbps/pin)

#[MODE3]

#[PHYAD2]

#[MODE2]
#[MODE1]
#[MODE0]

#[CLK125_EN]

AVB_AVTP_MATCH

2.5V

AVB_AVTP_PPS

Do not stuff

EX_RXD2

AVB0_PHY_INT_VL

EX_RXD1
EX_RXD0

EX_RX_CLK

EX_TX_EN

EX_TXD3

EX_TXD2

EX_TXD1

EX_TXD0

L_PHY_RESETn_VL

AVB0_MDIO_VL

AVB0_MDC_VL

EX_RXD3

AVB0_PHY_INT_VL

L_PHY_RESETn_VL

L_CLK125/LEDMD_VL

L_LED2/PHYAD1_VL
L_LED1/PHYAD0_VL

L_CLK125/LEDMD_VL

AVB0_PHY_INT_VL

L_PHY_RESETn_VL

KSZ_XO

KSZ_XI

L_LED2/PHYAD1_VL L_LED1/PHYAD0_VL

L_LED1/PHYAD0_VL
L_LED2/PHYAD1_VL

KSZ_GTX_CLK

KSZ_TX_EN

KSZ_TXD3
KSZ_TXD2
KSZ_TXD1
KSZ_TXD0

KSZ_RX_CLK

KSZ_RX_DV

KSZ_RXD3
KSZ_RXD2
KSZ_RXD1
KSZ_RXD0

KSZ_MDC
KSZ_MDIO

KSZ_INTn

KSZ_RESETn

EX_RX_DV

EX_GTX_CLK

TXRXP_A

L_LED2 L_LED1

L_LED2

L_LED1
TXRXM_A

TXRXP_B
TXRXM_B

TXRXP_C
TXRXM_C

TXRXP_D
TXRXM_D

L_LNK L_ACT

L_LNK

L_ACT

EX_GTX_CLK

KSZ_GTX_CLK

KSZ_TXD3

KSZ_TXD2

KSZ_TXD1

KSZ_TXD0

KSZ_RX_CLK

KSZ_RX_DV

KSZ_RXD3

KSZ_RXD2

KSZ_RXD1

KSZ_RXD0

KSZ_TX_EN

EX_TX_EN

EX_TXD3

EX_TXD2

EX_TXD1

EX_TXD0

EX_RX_CLK

EX_RX_DV

EX_RXD3

EX_RXD2

EX_RXD1

EX_RXD0

KSZ_CLK125

AVB0_RX_CTL_VL
AVB0_RD3_VL
AVB0_RD2_VL
AVB0_RD1_VL
AVB0_RD0_VL
AVB0_RXC_VL

D1.2VD3.3V

D1.2V
D3.3V

DVDDH

DVDDH

DVDDH

DVDDH

D3.3V

D3.3V

AVDDH

AVDDL

AVDDL_PLL

D1.2V AVDDL_PLL

D3.3V AVDDH

D1.2V AVDDL

D1.2V

DVDDH

DVDDL

VDDQ25_AVB0

VDDQ25_AVB0

VDDQ25_AVB0

DVDDH

VDDQ25_AVB0

DVDDH DVDDH

DVDDH

DVDDH

VDDQ25_AVB0 VDDQ25_AVB0

VDDQ25_AVB0

AVB0_PHY_INT_VL<2>

AVB0_LINK_VL<2>

PRESETOUTn<3,11,20,22,23>

AVB0_MAGIC_VL<2>

AVB0_TXCREFCLK_VL<2>

I2C1_SCL<2>

I2C1_SDA<2>

AVB0_TD3_VL<2>

AVB0_TD2_VL<2>

AVB0_TD1_VL<2>

AVB0_TD0_VL<2>

AVB0_RD3_VL<2>

AVB0_RD2_VL<2>

AVB0_RD1_VL<2>

AVB0_RD0_VL<2>

AVB0_TXC_VL<2> AVB0_RXC_VL<2>

AVB0_RX_CTL_VL<2>AVB0_TX_CTL_VL<2>

AVB0_MDC_VL<2>
AVB0_MDIO_VL<2>

MSIOF1_SCK/AVB_AVTP_PPS<2,23>

MSIOF1_TXD/AVB_AVTP_CAPTURE<2,23>

MSIOF1_RXD/AVB_AVTP_MATCH<2,23>
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AUDIO (SSI3/4) I/F

Preliminary

CONFIDENTIAL

Layout Note:
Following signals need Ground guard. 

AUDIO_CLKOUT/SSI_SCK4
L_OUT_R, AKM_OUT_R until CN52
L_OUT_L, AKM_OUT_L until CN52
L_RIN1, AKM_IN_R until CN24
L_LIN1, AKM_IN_L until CN24

AUDIO(AK4613VQ) 20

LINE OUT

MIC Input

[Design Note]
  Master/Slave# mode selection.
  M/S=0: AK4613 becomes Slave mode.
  M/S=1: AK4613 becomes Master mode.

Rated current=400mA

Do not stuff

[Design Note]
  DAC output selection when power down.
  High=DAC outputs are Hi-Z.
  Low =DAC outputs are VCOM voltage. 

I2Cslave address: 0010_000x ( CAD[1:0]=0 )
  Read:0x21, Write: 0x20

Rated current=400mA

Microphone Amplifier
(20dB fixed gain)

[Design Note]
  By all means use any cables incorporating resistor,
in case of connecting as Line Input.

Layout Note:
  One Point Ground

#[AUDIO_CLKB]

Audio Clock

GND guard

GND guard

[Design Note]
  (fs=44.1kHz) * 256 = 11.2896MHz
  (fs=88.2kHz) * 256 = 22.5792MHz
  (fs=48.0kHz) * 256 = 12.2880MHz
  (fs=96.0kHz) * 256 = 24.5760MHz

Layout Note:
Following signals need Ground guard. 

VI4_FIELD/SCIF_CLK/AUDIO_CLKB until X11-pin3,X18-pin3
EX_AUDIO_CLKB until X11-pin3
L_CLKOUT,AUDIO_CLKA,EX_AUDIO_CLKA
SCIF_SCK1/AUDIO_CLKOUT1/GP4_22

GND guard

GND guard

Rated current=400mA

Yellowish-Green

[Design Note]
  Selects PLL Lock/Unlock Indication.
  Set AuxOutSrc[1:0]=11 and set AuxLockCfg=1

#[AUDIO_CLKA]

Audio Clock for 48kHz, 96kHz, and for EtherAVB 

CL=6pF

[CS2000-CP]
  I2Cslave address: 1001_11px (p=AD0 pin,x=R/W#)
     Read:0x9F, Write: 0x9E (AD0=1) for D3
     Read:0x9D, Write: 0x9C (AD0=0) for EtherAVB PHY board.

Do not stuff

GND guard

SERIES_TERM

For SCIF_CLK

GND guard

Layout Note:
The neighborhood arrangement of X11 and X18.

L_OUT_R

L_OUT_L

L_M/Sn

AKM_OUT_L

AKM_OUT_R

L_DVMPD

L_RIN1

L_LIN1

AKM_IN_R

AKM_IN_L

AUDIO_CLKB_OUT

L_AUXOUT

L_AD0

I2C0_SCL
I2C0_SDA

L_SCL
L_SDA

L_XTI

L_AUXOUT

L_CLKOUT

L_XTO

_AUDIO_GND

_AUDIO_GND

D3.3V

D3.3V

_AUDIO_GND _AUDIO_GND

_AUDIO_GND

_AUDIO_GND

D3.3V

D3.3VD3.3V

D3.3V

D1.8V

D3.3V

D3.3V

_AUDIO_GND _AUDIO_GND

_AUDIO_GND _AUDIO_GND

_AUDIO_GND

AUDIO_A3.3V

AUDIO_A3.3V

_AUDIO_GND

AUDIO_A3.3V

AUDIO_A3.3V

AUDIO_A3.3V

_AUDIO_GND _AUDIO_GND

_AUDIO_GND

_AUDIO_GND _AUDIO_GND

_AUDIO_GND

_AUDIO_GND

_AUDIO_GND

_AUDIO_GND

_AUDIO_GND

_AUDIO_GND

_AUDIO_GND

_AUDIO_GND

_AUDIO_GND

D3.3V

CS2K_D3.3V

D3.3V CS2K_D3.3V

D3.3V

D3.3V

D3.3V

D3.3V

I2C0_SCL<2,8,14,16,18,22,23>

I2C0_SDA<2,8,14,16,18,22,23>

SSI_SCK34<2,23>

SSI_WS34<2,23>

SSI_SDATA3<2,23>

SSI_SDATA4<2,23>

PRESETOUTn<3,11,19,22,23>

AUDIO_CLKOUT/SSI_SCK4<2,23>

VI4_FIELD/SCIF_CLK/AUDIO_CLKB <3,16,23>

EX_AUDIO_CLKB <23>

AUDIO_CLKA <2,23>
SCIF_SCK1/AUDIO_CLKOUT1/GP4_22<2,23>

EX_AUDIO_CLKA <23>
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SDA/CDTI
10

LRCK
27

BICK
28
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21
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AVDD2
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1
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2
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3
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6
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TST18
74

AVDD1
76

VSS1
75

VREFH1
77

VCOM
78

TST19
79

TST20
80

XTO
20

+

E18
22uF
6.3V

1 2

C467
0.1uF
1005
10V

U121
CS2000-CP

VD
1

GND
2

CLK_OUT
3

AUX_OUT
4

CLK_IN
5

XTO
6

XTI/REF_CLK
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CONFIDENTIAL

DEBUG SERIAL-0

DEBUG_SCIF/LED/TactSW 21

USB microAB(Func)Debug Serial-0
( SCIF2_A, group A )

Serial-USB Bridge
(USB Bus-Powered)

[Design Note]
  The RST pin has two functions.
(1) Open-drain output of internal POR.
(2) Vdd monitor.

[Design Note]
  The VDD pin outputs internal
3.3V voltage regulator.

[Design Note]
  Following pins can be left unconnected when not used.
(1) CTS, RTS, DSR, DTR, DCR, RI, SUPEND, SUPEND#

USB one pairs.
(1) Matched trace length.
(2) Differential Impedance= 90 ohm

GPLED / Tact Switch

Yellowish-Green Yellowish-Green Yellowish-Green

[Design Note]
  Remove a resistor above
in case of using as GPIO.

[Design Note]
  Remove a resistor above
in case of using as GPIO.

CP2102_D3.3V_0

L_LED/TSW0 L_LED/TSW1 L_LED/TSW2

SSI_WS4/GP4_07/GP_LED/TSW0

QPOLA/GP1_30/GP_LED/TSW1

SCIF_SCK2/GP4_25/GP_LED/TSW2

D3.3V

D3.3V

D3.3VD3.3V D3.3VD3.3V D3.3VD3.3V

SCIF_TX2/GP4_27<2,23>

SCIF_RX2/GP4_26<2,23>

SSI_WS4/GP4_07/GP_LED/TSW0<2,23> QPOLA/GP1_30/GP_LED/TSW1<2,23> SCIF_SCK2/GP4_25/GP_LED/TSW2<2,23>
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TR32
RJU003N03FRA

1

3
2

CP641

C483
0.1uF

1005
10V

CP631

SW58 B3U-1100PM
12

3

R1347 0 1005

C485
0.1uF
1005
10V

R1340
1k
1005

SW59 B3U-1100PM
12

3

R1348 0 1005

R1344 2k
1005

CP651

LED12
SML-P11MT

R1345 2k
1005

U42

CP2102

CTS
23

DCD
1

DM
5

DP
4

DSR
27

NC1
10

NC2
13

NC3
14

NC4
15

NC5
16

NC6
17

NC7
18

NC8
19

NC9
20

NC10
21

NC11
22

RI
2

RST
9

RXD
25

VBUS
8

DTR
28

RTS
24

SUSPEND
12

SUSPEND#
11

TXD
26

VDD
6

GND
3

REGIN
7

ExPAD
29

SW57 B3U-1100PM
12

3

D51

DZ2S033M0L

C
A

R1341
1k
1005

LED14
SML-P11MT

R1349
1k
1005

R1385 0 1005

R1342
1k
1005

R1350
1k
1005

C1250
4.7uF
2012
25V
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CAN/MOST_CN 22

Do not stuff

CAN0 I/F

Do not stuff

CAN1 I/F

MOST CN

Do not stuff

Do not stuff

Do not stuff

Do not stuff

[3]5.0V
[2]CANL
[1]CANH

[4]GND

[3]5.0V
[2]CANL
[1]CANH

[4]GND

Used as GP0_01

GND Guard

Layout Note:
 As short as possible from U1(D3) to CN45.

[Design Note]
  Remove a resistor above
in case of using as GPIO.

[Design Note]
  Remove a resistor above
in case of using as GPIO.

Layout Note:
 R1403,R1404,R1405 arrange in Top Layer.
 Reduce stub.

CANL0
CANH0

CANL1
CANH1

D5.0V

D3.3V

D3.3V

D5.0V

D5.0V

D3.3V

D3.3VD3.3V

D5.0V

D3.3V

D3.3V

D3.3V

CAN0_RX<2,23>

CAN0_TX<2,23>

CAN1_RX<2,23>

CAN1_TX<2,23>

MLB_CLK <2>

MLB_SIG <2>

MLB_DAT <2>

USB0_OVC/GP0_01 <4,9>

PRESETOUTn<3,11,19,20,23>

I2C0_SCL<2,8,14,16,18,20,23>
I2C0_SDA<2,8,14,16,18,20,23>
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R1144 0 1005

R1120
30 1% 1005

R1127
0 1005

CN44

PSM-410336-04

1

4
3
2

R1123
30 1% 1005 R1125

0* 1005

R
1
4
0
5

4
7
K

1
0
0
5

R1389 0 1005

R1393
10K
1005

R1134
0* 1005

R1135
0
1005

CN45

QSH-020-01-L-D-DP-A

MLBSN
1

MLBCLK
2MLBSP

3
Brd_ID0

4Brd_ID4
5

MLBSIG
6Brd_ID3

7
Brd_ID1

8MLBDN
9

MLBDAT
10MLBDP

11
Brd_ID2

12RESERVED
13

TVAL0/SRX1/SINTA_B
14RESERVED

15
RMCK1/SRX2/SDINA

16MLBCN
17

TDAT0/SRX0/SDOUTA
18MLBCP

19
SRX3/SDINB

20PS0
21

PS1
22STATUS

23
PWROFF

24RST_B
25

RSOUT_B
26ERR/BOOT_B

27
MCK

28TCK/DSCL
29

TMS
30TDO/DINT

31
TDI/DSDA

32SCL
33

INT_B
34SDA

35
RESERVED

363.3V SW
37

3.3V CONT
383.3V SW

39
12V CONT

40

G
N
D

4
1

G
N
D

4
2

G
N
D

4
3

G
N
D

4
4

R1133
30 1% 1005

R1139 0 1005

U96

TJA1049T/3

TXD
1

RXD
4

CANH
7

CANL
6

VIO/SPLIT
5

STB
8

VCC
3

GND
2

R1129
30 1% 1005

R1390 0 1005

R
1
4
0
3

4
7
K

1
0
0
5

CN43

PSM-410336-04

1

4
3
2

C1098
10uF
2012
16V

R1121
30 1% 1005

C1105
0.1uF
1005
10V

R1118
0 1005

C1102
0.1uF
1005
50V

R1124
30 1% 1005

C1104
10uF
2012
16V

R1387 0 1005

C1107
10uF
2012
16V

R1143 0 1005

C1103
0.1uF
1005
50V

R1142 0 1005

C1099
0.1uF
1005
50V

C1106
0.1uF
1005
10V

R
1
1
4
1

1
0
K

1
0
0
5

R1126
0
1005

C1101
10uF
2012
16V

R1119
0* 1005

R1130
30 1% 1005

R1122
0* 1005

R1388 0 1005

R1131
0* 1005

R1394
10K
1005

R1132
30 1% 1005

R1128
0* 1005

C1100
0.1uF
1005
50V

R
1
4
0
4

4
7
K

1
0
0
5

U97

TJA1049T/3

TXD
1

RXD
4

CANH
7

CANL
6

VIO/SPLIT
5

STB
8

VCC
3

GND
2
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EXIO_CN 23

EXIO Connector A

#[EXIO_A]

Layout Note:
Following signals need Ground guard. 

EX_CAN_CLK/IRQ5/GP5_02,
EX_MMC_CLK_V, 
VI4_CLK,DU_DOTCLKOUT0,
MLB_CLK,
EX_AUDIO_CLKA
EX_AUDIO_CLKB
AUDIO_CLKOUT/SSI_SCK4
SCIF_SCK1/AUDIO_CLKOUT1/GP4_22
VI4_FIELD/SCIF_CLK/AUDIO_CLKB
AUDIO_CLKA
PRESETn_18

EXIO Connector B

#[EXIO_B]

EXIO Connector C

#[EXIO_C]

GND Guard

(eMMC/NAND,VI4 I/F)

(DU,TCON I/F)

GND Guard

(SSI,MSIOF,SCIF,I2C,CAN,TPU I/F)

GND Guard

GND Guard

GND Guard

SCIF_SCK0/GP4_19<2,28>

SCIF_RX0/GP4_20<2,28>
SCIF_TX0/GP4_21<2,28>

MSIOF0_SYNC/GP4_13/SOFTSW1<2>
MSIOF0_SCK/GP4_12/SOFTSW0<2>

MSIOF0_TXD/GP4_14/SOFTSW2<2>
MSIOF0_RXD/GP4_15/SOFTSW3<2>

I2C0_SDA<2,8,14,16,18,20,22>

NFCEn/GP2_31<2,13>
PWM0/NFALE/GP2_29<2,13>

VI4_CLK <3,16,18>

VI4_CLKENB <3,16>
VI4_HSYNCn <3,16,18>
VI4_VSYNCn <3,16,18>

VI4_DATA15 <3,16>
VI4_DATA14 <3,16>
VI4_DATA13 <3,16>
VI4_DATA12 <3,16>
VI4_DATA11 <3,16>
VI4_DATA10 <3,16>
VI4_DATA9 <3,16>
VI4_DATA8 <3,16>

EX_MMC_D4_V<2>

NFRBn/GP4_00<2,15>

PWM1/NFCLE/GP2_30<2,15>

QPOLA/GP1_30/GP_LED/TSW1 <2,21>
QPOLB/MD19/GP1_31 <2,7>

SSI_SCK34<2,20>
SSI_WS34<2,20>

SSI_WS4/GP4_07/GP_LED/TSW0<2,21>
AUDIO_CLKOUT/SSI_SCK4<2,20>

SSI_SDATA3<2,20>

SSI_SDATA4<2,20>

SCIF_SCK1/AUDIO_CLKOUT1/GP4_22<2,20>

SCIF_RX1/GP4_23<2,28>
SCIF_TX1/GP4_24<2>

CAN0_RX <2,22>
CAN0_TX <2,22>

CAN1_RX <2,22>
CAN1_TX <2,22>

TPU0TO0/GP5_00 <2>
TPU0TO1/GP5_01 <2>

I2C0_SCL<2,8,14,16,18,20,22>

DU_HSYNC <3,11>
DU_VSYNC <3,11>

SCIF_SCK2/GP4_25/GP_LED/TSW2 <2,21>
SCIF_TX2/GP4_27 <2,21>
SCIF_RX2/GP4_26 <2,21>

EX_CAN_CLK/IRQ5/GP5_02 <2>

MSIOF1_SCK/AVB_AVTP_PPS<2,19>

MSIOF1_RXD/AVB_AVTP_MATCH<2,19>
MSIOF1_TXD/AVB_AVTP_CAPTURE<2,19>

EX_AUDIO_CLKA <20>

AUDIO_CLKA <2,20>

EX_AUDIO_CLKB<20>

VI4_FIELD/SCIF_CLK/AUDIO_CLKB<3,16,20>

DU_DR7/MD23<3,7,11>
DU_DR6/MD12<3,7,11>
DU_DR5<3,11>
DU_DR4/MD15<3,7,11>

DU_DR3/MD8<3,7,11>
DU_DR2/MD7<3,7,11>
DU_DR1/MD5<3,7,11>
DU_DR0<3,11>
DU_DG7<3,11>
DU_DG6<3,11>
DU_DG5/MD4<3,7,11>
DU_DG4/MD25<3,7,11>
DU_DG3<3,11>
DU_DG2/MD21<3,7,11>
DU_DG1/MD20<3,7,11>
DU_DG0<3,11>
DU_DB7/MD3<3,7,11>

DU_DISP/MD16<3,7,11>
DU_DOTCLKOUT0<3,11>

DU_CDE/MD26<3,7,11>
DU_DISP/CDE/IRQ2<3,11,14> PRESETOUTn <3,11,19,20,22>

PRESETn_18 <3,8,10,15,28>

PRESETINn_3 <3,16,18>

VI4_DATA23 <3,16>
VI4_DATA22 <3,16>
VI4_DATA21 <3,16>
VI4_DATA20 <3,16>
VI4_DATA19 <3,16>
VI4_DATA18 <3,16>
VI4_DATA17 <3,16>
VI4_DATA16 <3,16>

VI4_DATA7 <3,16,18>
VI4_DATA6 <3,16,18>
VI4_DATA5 <3,16,18>
VI4_DATA4 <3,16,18>
VI4_DATA3 <3,16,18>
VI4_DATA2 <3,16,18>
VI4_DATA1 <3,16,18>
VI4_DATA0 <3,16,18>

DU_DB6/MD2<3,7,11>

DU_DB5/MD1<3,7,11>
DU_DB4<3,11>
DU_DB3/MD9<3,7,11>
DU_DB2<3,11>

DU_DB1<3,11>
DU_DB0/MD0<3,7,11>

EX_MMC_CLK_V<2>

EX_MMC_D1_V<2>
EX_MMC_D2_V<2>

EX_MMC_CMD_V<2>

EX_MMC_D0_V<2>

EX_MMC_D7_V<2>
EX_MMC_D5_V<2>

EX_MMC_D6_V<2>

EX_MMC_D3_V<2>
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6
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6
3
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D
4

6
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1

IO
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G
N
D
1

6
1

G
N
D
2

6
2

G
N
D
3

6
3

G
N
D
4

6
4

IO
1

IO
3

IO
5

IO
7

IO
9

IO
11

IO
13

IO
15

IO
17

IO
19

IO
21

IO
23

IO
25

IO
27

IO
29

IO
31

IO
33

IO
35

IO
37

IO
39

IO
40 IO
38 IO
36 IO
34 IO
32 IO
30 IO
28 IO
26 IO
24 IO
22 IO
20 IO
18 IO
16 IO
14 IO
12 IO
10 IO
8 IO
6 IO
4 IO
2

IO
41

IO
43

IO
45

IO
47

IO
49

IO
51

IO
53

IO
55

IO
57

IO
59

IO
42

IO
44

IO
46

IO
48

IO
50

IO
52

IO
54

IO
56

IO
58

IO
60

G
N
D
1

G
N
D
2

G
N
D
3

G
N
D
4

CN48
QSH-030-01-L-D-A

G
N
D
1

6
1

G
N
D
2

6
2

G
N
D
3

6
3

G
N
D
4

6
4

IO
1

IO
3

IO
5

IO
7

IO
9

IO
11

IO
13

IO
15

IO
17

IO
19

IO
21

IO
23

IO
25

IO
27

IO
29

IO
31

IO
33

IO
35

IO
37

IO
39

IO
40 IO
38 IO
36 IO
34 IO
32 IO
30 IO
28 IO
26 IO
24 IO
22 IO
20 IO
18 IO
16 IO
14 IO
12 IO
10 IO
8 IO
6 IO
4 IO
2

IO
41

IO
43

IO
45

IO
47

IO
49

IO
51

IO
53

IO
55

IO
57

IO
59

IO
42

IO
44

IO
46

IO
48

IO
50

IO
52

IO
54

IO
56

IO
58

IO
60



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

Preliminary

CONFIDENTIAL

24

Rated Current=5.5A/pin[AWG.#18]

Rated Current=10A

Rated Current=5Ax2

It is impossible to supply DC5.0V and DC3.3V through CN30 and CN36.

It is prohibited to supply more than DC12.0V .

AC Adapter

Legacy connector

LED8,LED9 are Yellowish Green LEDs indicate Power Good.
LED8 turns on after detecting DC12.0V.
LED9 turns on after detecting D5.0V.

Power GOOD(D5.0V)

Yellowish-Green Yellowish-Green

VR = 1.9V
Vce = 0.3V
Ir    =  (12V-1.9V-0.3V)/6.8k = 1.44mA
Wr  = (12V-1.9V-0.3V) * 1.44mA = 14.12mW
1005size: 63mW (max)

Power IN/5V

5V LED12V LED

Rated current=6.0A

Rated current=6.0A

Layout Note:
One Point Ground

max 10.0[A]

ACC SW

SILK:ON (4-5 open)
SILK:OFF (4-5 short)

D5.0V Generate

Kelvin connection

D5.0V
(D5.0V  MAX 7.5A)

OSC=GND
->FSW=440KHz

D5V_PGD

ACC_SW_EN

D5V_PGD

VDDA_D5V

VCC_D5V

D12.0V
D12.0V

AGND_D5V

AGND_D5V

D5.0V

D12.0V

D12.0V

D5.0V

D12.0V

AGND_D5V

D12.0V

D5.0V

AGND_D5V

D5V_PGD<25>
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C1117
1000pF
1005
50VR1154 10

1608 1%

CN36

PJ-063AH

1

2

R1146
6.8K
1005
1%

C1108
2.2uF
3216
100V

C1119
22uF
3225
16V

C1125
0.01uF
1608
100V

R1160 0
1608

R1158
10K
1%
1005

C1126
22pF
1608
50V

C1113
0.47uF
2012
100V

R1156
1
3216

TR11
RJU003N03FRA

1

3
2

LED8
SML-P11MT

C1121
22uF
3225
16V

C1127
0.01uF
1608
100V

R1157
10K
1005

TR1
BUK9606-40B,118

1

4
3

2

C493
0.1uF

1005
50V

TH2

1

SW23
SWITCH(G-12AP)

4
4

5
5

6
6

C1115
4.7uF
2012
25V

C1110
2.2uF
3216
100V

+ E12
470uF
25V

1
2

U98

LM5141QRGERQ1

DEMB
1

V
D
D
A

2

A
G
N
D

3

RT
4

DITH
5

OSC
6

LOL
7

LO
8

P
G
N
D

9

VCC
10

HB
11

SW
12

HO
13

HOL
14

V
IN

1
5

VCCX
16

VOUT
17

CS
18

FB
19

COMP
20

PG
21

SS
22

EN
23

RES
24

D
A
P

2
5

TR12
RJU003N03FRA

1

3
2

C1109
2.2uF
3216
100V

C1118
0.1uF
1005
50V

L117 4.7uH
XAL1010-472MEB

10.0x11.3
24A

1 2

+ E19
220uF
25V

1
2

SH1

L105
BLM18KG260TZ1

1608

1 2

R1159 49.9
1%1608

L103
BLM18KG260TZ1

1608

1 2

CN30

53259-0429

GND
1

GND
2

12V
3

12V
4

C1128
33pF
1608
50V

TH1

1

C1112
2.2uF
3216
100V

TR2
BUK9606-40B,118

1

4
3

2

L104 NFM31HK223R1H3
3216

1

2

3

R1147
10K
1005

C1111
2.2uF
3216
100V

R1155 0
1608

R1151 0
1608

D43
TCH10A15

4

1

3

D48
SA10QA06

A
C

R1149
10K
1005

LED9
SML-P11MT

C1123
0.1uF
1005
50V

C1124
0.068uF
1608
50V

C1120
22uF
3225
16V

C1122
22uF
3225
16V

C1116 0.1uF
1005 50V

C1114
0.1uF
1005
50V

R1153 0 1005

R1148
20K
1005

R1145
6.8K
1005
1%

R1152 0.006
1632

R1150 10
1608 1%
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Do not stuff

Do not stuff

VR4
(Top Layer)

Do not stuff

VTH 1.5V max

KRL3216T4-M-R005-F-T1

1

3 4

2

POWER(1.8V/1.35V)

D1.8V
(1.8V  MAX 1.5A)

LM5141 PG Output(OpenDrain)
PullUp Other page

D1.8V PowerUp after D5.0V

From MCU Board
(5V/3.3V I/F)

22mOHM

Variable Voltage 2V - 1.5V
R1166 6.81K
R1167 8.66K
R1168 10K
VR4 Stuff

Do not stuff

[DesignNote]

RFB1 RFB2
10k

VOUT

* VFB=0.8V

1.5V
2.0V

12.5k 1.8V(typ)
10k
10k

8.66k + ( 6.81k // 0k ) =  8.66k
8.66k + ( 6.81k // 100k ) =  15.0k

[RFB1]
[RFB2]

PMR10EZPJ000  0.5mOHMmax  31.6Amax

[RFB1]
[RFB2]

KRL3216T4-M-R005-F-T1

1

3 4

2

VDDQ_DDR(1.35/1.5V) PowerUp after D1.8V

From MCU Board
(5V/3.3V I/F)

VTH 1.5V max

PMR10EZPJ000  0.5mOHMmax  31.6Amax

47mOHM

Variable Voltage 1.7V - 1.15V
R1192 7.5K
R1193 4.32K
R1196 10K
VR7 Stuff

[DesignNote]

RFB1 RFB2
10k

VOUT

* VFB=0.8V

1.15V
1.7V

6.98k 1.35V(typ)
10k
10k

8.66k 10k 1.5V(typ)

4.32k + ( 7.5k // 0k ) =  4.32k
4.32k + ( 7.5k // 100k ) =  11.3k

(Default 1.35V)

Do not stuff

Do not stuff

Do not stuff

VR7
(Top Layer)

Do not stuff

VDDQ_DDR
(1.35V/1.5V  MAX 1A)

<-DEFAULT

Default D5V_PGD Side
JP4 2-3 short

Default D1.8V_PGD Side
JP7 2-3 short

RT=102KOHM
->FSW=497KHz

RT=102KOHM
->FSW=497KHz

D1.8V_RSP

D1.8V_EN

D1.8V_PGD

VDDQ_DDR_PGD

VDDQ_DDR_EN

D1.8V_PGD

VDDQ_DDR_RSP

D5.0V

D5.0V

D5.0V

D5.0V D5.0V

D1.8V

D5.0V

D5.0V D5.0V

D5.0V

D5.0V
VDDQ_DDR

D5V_PGD<24>

MCU_D1.8V_EN<28>

MCU_VDDQ_DDR_EN<28>

VDDQ_DDR_PGD <26>
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R1164
10K
1005

C1146 0.018uF
100550V

VR7
100k*
20%
0.1W

3

2

1

R1193 0
1005

C1208 0.01uF
100550V

R1264 1
1%1005

C1206 0.1uF
100550V

R1168
10K
1%
1005

R1163
3.3K*
1005

C1147 100pF*
100550V

R1162 0 2012

GAIN=200

U105

INA210AIDCKT*

V+
3

GND
2

IN
+

4

IN
-

5

REF
1

OUT
6

R1266
47K
1005

*NOTE*
  NC pin, ExposedPad:
  connect to GND

U106

LM20145QMH/NOPB

SS/TRK
1

FB
2

PGOOD
3

COMP
4

PVIN
6

PVIN
7

SW
8SW
9

EN
12

VCC
13

AVIN
14

RT
16

NC
5

PGND
10

PGND
11

AGND
15

ExposedPad
EP

C1204
47uF
3225
6.3V

C1209 100pF*
100550V

R1198
47K
1005

C1143
47uF
3225
6.3V

R1191
3.3K*
1005

R1165
10K
1005

C1141
47uF
5.0x3.5
16V

C1129
0.1uF
1005
50V

C1139
0.1uF
1005
50V

C1131
47uF
3225
6.3V

R1199 10K
1%1005R1200

10K
1005

R1267 2.87K
1%1005

C1205
0.1uF
1005
50V

L118
DFEG10040D-1R5M

10.9x10

1.5uH 14A

1 2

TP12 HW-1-G

R1265 102K
1%1005

R1166
12.4K
1%
1005

R1197 102K
1%1005

TR19
RJU003N03FRA

1

3
2

R1167 100
1%1005

C1144 0.1uF
100550V

C1207 1uF
100510V

RT1

KRL3216T4A-M-R022-F-T1*

1 2

3 4

JP7

HWP-3P-G

1
2

3

C1142
47uF
3225
6.3V

JP4

HWP-3P-G

1
2

3

TR14
RJU003N03FRA

1

3
2

TR20
RJU003N03FRA

1

3
2

C1130
47uF
5.0x3.5
16V

R1196
10K
1%
1005

C1145 1uF
100510V

GAIN=200

U99

INA210AIDCKT*

V+
3

GND
2

IN
+

4

IN
-

5

REF
1

OUT
6

R1195
10K
1005

L126
DFEG10040D-2R2M

10.9x10

2.2uH 12A

1 2

R1190 1
1%1005

C1140
0.1uF
1005
50V

TR13
RJU003N03FRA

1

3
2

TP9 HW-1-G

VR4
100k*
20%
0.1W

3

2

1

R1189 0 2012

*NOTE*
  NC pin, ExposedPad:
  connect to GND

U100

LM20145QMH/NOPB

SS/TRK
1

FB
2

PGOOD
3

COMP
4

PVIN
6

PVIN
7

SW
8SW
9

EN
12

VCC
13

AVIN
14

RT
16

NC
5

PGND
10

PGND
11

AGND
15

ExposedPad
EP

R1169
10K
1005

R1192
6.98K
1%
1005

RT4

KRL3216T4A-M-R047-F-T1*

1 2

3 4

R1194
10K
1005
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Do not stuff

VR8
(Top Layer)

Do not stuff

Do not stuff

VDD
(1.03V  MAX 5A)

VDD(1.03V) PowerUp 
after VDDQ_DDR(1.35V/1.5V)

From MCU Board
(5V/3.3V I/F)

VTH 1.5V max

LM20145 PG Output(OpenDrain)
PullUp Other place

POWER(1.03V/2.5V)

10mOHM

Do not stuff

Variable Voltage 1.2V - 0.8V
R1205 5.36K
R1206 0
R1208 10K
VR8 Stuff

[DesignNote]

RFB1

0k + ( 5.36k // 0k ) =  0k

RFB2
10k

VOUT

* VFB=0.8V

0.8V
1.2V

2.87k 1.03V(typ)
10k
10k

0k + ( 5.36k // 100k ) =  5.09k

[RFB1]
[RFB2]

PMR10EZPJ000  0.5mOHMmax  31.6Amax

D2.5V PowerUp after VDD(1.03V)

From MCU Board
(5V/3.3V I/F)

LM20145 PG Output(OpenDrain)
PullUp Other page

VTH 1.5V max

[RFB2]
[RFB1]

PMR10EZPJ000  0.5mOHMmax  31.6Amax

500mOHM

For Minimum Load (500uA)

D2.5V
(2.5V  MAX 300mA)

Do not stuff

VR6
(Top Layer)

Variable Voltage 3.0V - 2.0V
R1183 590K
R1185 66.5K
R1186 102K
VR6 Stuff

[DesignNote]

Do not stuff

102k
102k

102k

[RFB1] [RFB2] VOUT

* VFB=1.208V

2.0V
3.0V

109.1k 2.5V(typ)
66.5k + ( 590k // 0k ) =  66.5k
66.5k + ( 590k // 100k ) =  152k

KRL3216T4-M-R005-F-T1

1

3 4

2

KRL3216T4-M-R005-F-T1

1

3 4

2

Default VDDQ_DDR_PGD Side
JP8 2-3 short

Default VDD_PGD Side
JP6 2-3 short

RT=102KOHM
->FSW=497KHz

VDD_RSP

VDD_PGD

VDD_EN

D2.5V_EN

VDD_PGD

D2.5V_RSP

D5.0V

D5.0V

VDD

D5.0V

D5.0V D5.0V

D5.0V
D5.0V

D5.0V

D5.0V
D2.5V

MCU_VDD_EN<28>

MCU_D2.5V_EN<28>

VDDQ_DDR_PGD<25>
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C1138
20pF
1005
50V

U104

TPS73501QDRBRQ1

OUT
1

NC
2

FB
3

GND
4

EN
5

NC
6NC
7

IN
8

ExposedPad
EP

VR8
100k*
20%
0.1W

3

2

1

RT3

KRL3216T4A-M-R500-F-T1*

1 2

3 4

R1203 1
1%1005

C1156 100pF*
100550V

JP6

HWP-3P-G

1
2

3

C1152
0.1uF
1005
50V

R1202 0 2012

GAIN=200

U103

INA210AIDCKT*

V+
3

GND
2

IN
+

4

IN
-

5

REF
1

OUT
6

C1137
4.7uF
2012
25V

R1207
10K
1005

C1150
47uF
3225
6.3V

C1135
0.1uF
1005
50V

C1155 6800pF
100550V

R1204
3.3K*
1005

R1182
10K
1005

C1153 0.1uF
100550V

R1180 0 2012

C1151
47uF
3225
6.3V

R1273
10K
1005

L119
DFEG10040D-1R5M

10.9x10

1.5uH 14A

1 2

R1212
10K
1005

R1183
107K
1%
1005

C1148
0.1uF
1005
50V

R1208
10K
1%
1005

R1205
2.87K
1%
1005

C1136
10uF
2012
16V

R1210 102K
1%1005

TP11 HW-1-G

R1209
47K
1005

C1154 1uF
100510V

R1185 2.1K
1%1005

TP13 HW-1-G

TR21
RJU003N03FRA

1

3
2

R1187
10K
1005

R1206 0
1005

R1186
102K
1%
1005

RT5

KRL3216T4A-M-R010-F-T1*

1 2

3 4

R1211 1.58K
1%1005

JP8

HWP-3P-G

1
2

3

GAIN=200

U107

INA210AIDCKT*

V+
3

GND
2

IN
+

4

IN
-

5

REF
1

OUT
6

C1149
47uF
5.0x3.5
16V

TR17
RJU003N03FRA

1

3
2

VR6
100k*
20%
0.1W

3

2

1

R1181
3.3K
1005

TR22
RJU003N03FRA

1
3

2

*NOTE*
  NC pin, ExposedPad:
  connect to GND

U108

LM20145QMH/NOPB

SS/TRK
1

FB
2

PGOOD
3

COMP
4

PVIN
6

PVIN
7

SW
8SW
9

EN
12

VCC
13

AVIN
14

RT
16

NC
5

PGND
10

PGND
11

AGND
15

ExposedPad
EP

TR18
RJU003N03FRA

1

3
2

R1184
10K
1005
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POWER(2.5V) 27

KRL3216T4-M-R005-F-T1

1

3 4

2

From MCU Board
(5V/3.3V I/F)

D3.3V PowerUp after D2.5V

[RFB1]

PMR10EZPJ000  0.5mOHMmax  31.6Amax

22mOHM

Do not stuff

VR5
(Top Layer)

Do not stuff

Do not stuff

VTH 1.5V max

Do not stuff

Variable Voltage 4V - 2.5V
R1175 23.7K
R1176 21.0K
R1177 10K
VR5 Stuff

[DesignNote]

[RFB2]

RFB1

21.0k + ( 23.7k // 0k ) =  21.0k

RFB2
10k

VOUT

* VFB=0.8V

2.5V
4.0V

31.25k 3.3V(typ)
10k
10k

21.0k + ( 23.7k // 100k ) =  40.1k

D3.3V
(3.3V  MAX 2.0A)

Default D2.5V Side
JP5 2-3 short

RT=102KOHM
->FSW=497KHz

D3.3V_EN

D3.3V_RSP

D3.3V_PGD

D2.5V

D5.0V

D5.0V

D5.0V

D5.0V

D3.3V

D1.8V

MCU_D3.3V_EN<28>

D3.3V_PGD <17,18>
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*NOTE*
  NC pin, ExposedPad:
  connect to GND

U102

LM20145QMH/NOPB

SS/TRK
1

FB
2

PGOOD
3

COMP
4

PVIN
6

PVIN
7

SW
8SW
9

EN
12

VCC
13

AVIN
14

RT
16

NC
5

PGND
10

PGND
11

AGND
15

ExposedPad
EP

C1132
0.1uF
1005
50V

C1213 1uF
100510V

C1211
47uF
5.0x3.5
16V

R1268 1
1%1005

R1173
10K
1005

JP5

HWP-3P-G

1
2

3 C1212 0.1uF
100550V

TR15
RJU003N03FRA

1

3
2

RT2

KRL3216T4A-M-R022-F-T1*

1 2

3 4

C1214 5600pF
100550V

C1134
47uF
5.0x3.5
16V

R1178
10K
1005

GAIN=200

U101

INA210AIDCKT*

V+
3

GND
2

IN
+

4

IN
-

5

REF
1

OUT
6

R1271
47K
1005

R1272 5.36K
1%1005

R1270 102K
1%1005

R1269
10K
1005

R1175
30.1K
1%
1005

R1176 1.15K
1%1005

L127
DFEG10040D-2R2M

10.9x10

2.2uH 12A

1 2

C1133
47uF
5.0x3.5
16V

C1215 100pF*
100550V

TR16
RJU003N03FRA

1

3
2

R1177
10K
1%
1005

R1172
3.3K*
1005

TP10 HW-1-G

C1210
0.1uF
1005
50V

R1171 0 2012

VR5
100k*
20%
0.1W

3

2

1
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MCU_BOARD_CN/RST 28

D1.8V(1.8V) Volatage Monitor

D3.3V(3.3V) Volatage Monitor

VDDQ_DDR(1.35V/1.5V) Volatage Monitor

VDD(1.03V) Volatage Monitor

D1.8V(1.8V) Enable

D3.3V(3.3V) Enable

D2.5V(2.5V) Enable

VDDQ_DDR(1.35V/1.5V) Enable

VDD(1.03V) Enable

D3 SCIF0 I/F

DDR Backup SIGNAL(1.35V/1.5V I/F)

MCU -> D3 RESET

D3.3V Power
DETECT RESET
(D3.3V OFF: RESET)

5V Torelant

GND Guard

GND Guard

GND Guard

GND Guard

Do not stuff

VTH 1.5V max

GND Guard

Threshold 2.64V

OpenDrain
Output

Do not stuff

CT=H : Td 200mS
(CT=L : Td 10mS)

RESET SIGNAL GENERATE

MCU BOARD CONNECTOR

1

Be carefull !!
See Pin Assignment.

20 19

Top View

2

Manual Reset
  OFF -> H : NORMAL
  ON ->  L : RESET 

MCU -> D3 RESET
(L:RESET)

Do not stuff

SYSTEM Reset LED

Yellowish-Green

MCU GPIO -> D3 (GP5_02/IRQ5)

MCU INT <- D3 (GP4_23)

Default POWERDET_D3.3V Side
JP9 2-3 short

VR = 1.9V
Vce = 0.3V
Ir    =  (5V-1.9V-0.3V)/2.2k = 1.27mA
Wr  = (5V-1.9V-0.3V) * 1.27mA = 3.56mW
1005size: 63mW (max)

Do not stuff

3.3V*2.1K/(1.8K+2.1K)=1.777V

D1.8V_MON

D3.3V_MON

VDDQ_DDR_MON

VDD_MON

D3_RESET

POWERDET_D3.3V

D3_RESET D3_MCURESET

D5.0V

D1.8V

D1.8V

D3.3V

VDDQ_DDR

VDD

D1.8V

D3.3V

D3.3V

D3.3V

D5.0V
D5.0V

D3.3V

D3.3V

MCU_D1.8V_EN <25>

MCU_D3.3V_EN <27>

MCU_D2.5V_EN <26>

MCU_VDDQ_DDR_EN <25>

MCU_VDD_EN <26>

SCIF_TX0/GP4_21 <2,23>

SCIF_RX0/GP4_20 <2,23>

SCIF_SCK0/GP4_19 <2,23>

MBKPRST_N <4>

PRESETn_18 <3,8,10,15,23>

SCIF_RX1/GP4_23 <2,23>

CAN_CLK/IRQ5/GP5_02 <2>
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R1408
10K
1005

C1201
0.1uF*
1005
10V

CP731

C1199
0.1uF*
1005
10V

LED15

SML-P11MT

R1251 0 1005

JP9

HWP-3P-G

1
2

3

U115

TPS3838L30QDBVRQ1

VDD
5

GND
2

/MR
3

/RESET
4

CT
1

R365 100 1%
1005

R1259
4.7K*
1005

R1250 0 1005

VCC

GND

NC

U112
SN74LVC1G14DCKRQ1

1
2

3

4

5

R1241 0 1005

R1243 0 1005

R1254
10K
1005

R1409
1.8K

1%
1005

R1258 0 1005

C1261
0.1uF*
1005
10V

R1247 0 1005

R1278 10K
1005

R1354 10K
1005

TR35
RJU003N03FRA

1

3
2

R1352
10K
1005

C1200
0.1uF*
1005
10V

R1242 0 1005

R1353 2.2K
1005

R1374 0 1005

C1216
0.1uF
1005
10V

R1249 0 1005

R1248 0 1005

R1275
1K
1005

R1257 0 1005

R1410
2.1K

1%
1005

R1274 10K
1005

R1255 0 1005

CP701

C1198
0.1uF*
1005
10V

C1195
10uF
2012
16V

R1260 100 1% 1005

R1244 0 1005

SW55
B3S-1000

14

23

C1196 0.1uF
1005
10V

R1245 0 1005

CP711

CN50

302-S261

5V
1

5V
2

GND
3

GND
4

SCIF_CLK
5

SCIF_TXD
6

SCIF_RXD
7

GPIO
8

GPIO
9

GPIO
10

GPIO
11

GPIO
12

3.3V
13

1.8V
14

1.35/1.5V
15

1.03V
16

MCU INT
17

GPIO
18

D3 Reset
19

DDR Backup
20

Reserved1
21

Reserved2
22

Reserved3
23

Reserved4
24

GND
25

GND
26

R1261 0 1005

R1246 0 1005

TR23
RJU003N03FRA

1

3
2

CP721

TR34
RJU003N03FRA

1

3
2

R1256 0 1005

R1276
0*
1005

R1277
0
1005
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EMI_CAP 29

For EMI.

BOARD HOLE
BOARD hole is connected to GND.

D12.0V

D5.0V

D3.3V

D2.5V

D1.8V

D1.8V_PERI
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C1272
0.1uF
1005
10V

HOLE11

HOLE

1

C1281
0.1uF
1005
10V

C1283
0.1uF
1005
10V

HOLE5

HOLE

1

C1285
0.1uF
1005
10V

HOLE12

HOLE

1

C1279
0.1uF
1005
10V

C1265
0.1uF

1005
50V

C1298
0.1uF
1005
10V

C1291
0.1uF
1005
10V

HOLE13

HOLE

1

C1287
0.1uF
1005
10V

C1271
0.1uF
1005
10V

C1273
0.1uF
1005
10V

HOLE1

HOLE

1

HOLE6

HOLE

1

C1269
0.1uF
1005
10V

HOLE14

HOLE

1

C1293
0.1uF
1005
10V

C1282
0.1uF
1005
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