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RGMII_MDC
C2

RGMII_MDIO
C1

RGMII_RX_CLK
A4

RGMII_RX_CTL
A3

RGMII_RXD[0]
B3

RGMII_RXD[1]
A2

RGMII_RXD[2]
D6

RGMII_RXD[3]
D5

RGMII_TX_CLK
D4

RGMII_TX_CTL
B2

RGMII_TXD[0]
B1

RGMII_TXD[1]
C3

RGMII_TXD[2]
E4

RGMII_TXD[3]
E5

R77
1K
SR0402

X_GPIO7

X_UART0_SOUT

X_UART0_SIN

X_CPU_NTRST
X_CPU_TCK
X_CPU_TDI
X_CPU_TDO
X_CPU_TMS

X_I2C0_SCL
X_I2C0_SDA

X_EXT0_CLK

X_UART0_SOUT
X_UART0_SIN
X_UART0_RTS
X_UART0_CTS
X_UART1_SOUT
X_UART1_SIN
X_UART2_SOUT
X_UART2_SIN

X_EXT1_CLK

X_I2C1_SCL
X_I2C1_SDA

X_I2S0_FS
X_I2S0_RXD
X_I2S0_SCLK
X_I2S0_TXD

X_RESET_OUT

X_I2S1_SCLK

X_I2S1_FS
X_I2S1_RXD

X_I2S1_TXD

X_GPIO3
X_GPIO4

X_GPIO0
X_GPIO1
X_GPIO2

X_GPIO9

X_GPIO5
X_GPIO6
X_GPIO7
X_GPIO8

X_SPI_SCK
X_SPI_CSN0
X_SPI_TX
X_SPI_RX
X_SPI_WPn
X_SPI_HOLDn
X_SPI_CSN1
X_SPI_RST
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High & Low bytes signal is
exchanged for balancing the
trace's length.
DDR DQ signal could be
exchanged each other in the
same byte (high byte or low
byte).

X_DDR0_MCSn0 24

X_DDR0_MACTN 24

X_DDR0_MCKE 24

X_DDR0_MRESETN 24

X_DDR0_MDQS[0..1] 24

X_DDR0_MWEN 24

X_DDR0_MCKN 24

X_DDR0_MODT 24

X_DDR0_MA[0..13] 24

X_DDR0_MRASn 24

X_DDR0_MCASn 24

X_DDR0_MCK 24

X_DDR0_MBG0 24

X_DDR0_MTEN

X_DDR0_MDQSn[0..1] 24

X_DDR0_MDM[0..1] 24

X_DDR0_MBA[0..1] 24

X_CAP0_CLK 25
X_CAP1_CLK 25

X_CAP0_DATA[0..7] 25
X_CAP1_DATA[0..7] 25

X_DDR0_MDQ[0..15] 24

Title

Size Document Number Rev

Date: Sheet of

NT98321_C_Cap_DDR
1.0

F4Q
Custom

18 26Thursday, December 22, 2022

Title

Size Document Number Rev

Date: Sheet of

NT98321_C_Cap_DDR
1.0

F4Q
Custom

18 26Thursday, December 22, 2022

Title

Size Document Number Rev

Date: Sheet of

NT98321_C_Cap_DDR
1.0

F4Q
Custom

18 26Thursday, December 22, 2022

DDR_DATA_16bit DDR_address & command
DDR3_2L / DDR4_2L / DDR3_4L / DDR4_4L
Swap for PCB routing

NT98331

U13C

BGA-364P-0_65-15X15

DDR_MDM0
J5

DDR_MDM1
R1

DDR_MDQ0
J4

DDR_MDQ1
M5

DDR_MDQ10
N2

DDR_MDQ11
V1

DDR_MDQ12
M2

DDR_MDQ13
V2

DDR_MDQ14
L1

DDR_MDQ15
U2

DDR_MDQ2
G5

DDR_MDQ3
N6

DDR_MDQ4
G4

DDR_MDQ5
P6

DDR_MDQ6
H6

DDR_MDQ7
M4

DDR_MDQ8
L2

DDR_MDQ9
T2

DDR_MDQS0
K6

DDR_MDQS0B
L6

DDR_MDQS1
P2

DDR_MDQS1B
P1

DDR_MA0 / MA12 / MA0 /MA4
AA5

DDR_MA1 / MA9 / MBA0 / MODT
AB3

DDR_MA10 / MRASN / MA15 / MRASN
V5

DDR_MA11 / MWEN / MA1 / MA12
V4

DDR_MA12 / MA4 / MA4 / MA1
W4

DDR_MA13 / MBA0 / MA8 / MA13
W9

DDR_MA14 / MA13 / MWEN / MWEN
AB2

DDR_MA15 / MTEN / MA12 / MACTN
U6

DDR_MA2 / MODT / MA3 / MBA0
AA6

DDR_MA3 / MA2 / MA9 /MA2
AA9

DDR_MA4 / MBA1 / MA14 / MBA1
Y1

DDR_MA5 / MA10 / MA5 / MA6
AA7

DDR_MA6 / MA7 / MCASN / MA5
AA2

DDR_MA7 / MACTN / MA2 / MA0
AB7

DDR_MA8 / MA0 / MBA1 / MA3
W5

DDR_MA9 / MA8 / MA13 / MA8
AB10

DDR_MBA0 / MA11 / MA7 / MA11
AA10

DDR_MBA1 / MA5 / MRASN / MTEN
AA1

DDR_MBA2 / MBG0 / MA6 / MA9
W6

DDR_MCASN / MA3 / MBA2 / MBG0
AA4

DDR_MCKE
T6

DDR_MCLK
R4

DDR_MCLKB
R5

DDR_MCSN0
W2

DDR_MODT / MCASN / MODT / MCASN
Y2

DDR_MRASN / MA1 / MA10 / MA10
AA3

DDR_MRESETN
AB6

DDR_MWEN / MA6 / MA11 / MA7
V8

TP27
SIP_1P_SMD

1

VCAP        3.3V/1.8V IO

NT98331

U13D

BGA-364P-0_65-15X15

CAP0_CLK
K22

CAP0_DATA[0]
F20

CAP0_DATA[1]
G21

CAP0_DATA[2]
G20

CAP0_DATA[3]
H21

CAP0_DATA[4]
H20

CAP0_DATA[5]
J21

CAP0_DATA[6]
J22

CAP0_DATA[7]
J20

CAP1_CLK
P22

CAP1_DATA[0]
K20

CAP1_DATA[1]
L21

CAP1_DATA[2]
L20

CAP1_DATA[3]
M21

CAP1_DATA[4]
M20

CAP1_DATA[5]
N21

CAP1_DATA[6]
N22

CAP1_DATA[7]
N20

X_DDR0_MDQ12

X_DDR0_MDQ14

X_DDR0_MDQ15

X_DDR0_MDQ2

X_DDR0_MDQ5

X_DDR0_MDQ11

X_DDR0_MDQ6

X_DDR0_MDQ0
X_DDR0_MDQ1

X_DDR0_MDQ3

X_DDR0_MDQ9

X_DDR0_MDQ7

X_DDR0_MDQ8

X_DDR0_MDQ10

X_DDR0_MDQ4

X_DDR0_MDQ13

X_DDR0_MRASn

X_DDR0_MDM0

X_DDR0_MDQS0

X_DDR0_MDQSn1

X_DDR0_MDQSn0

X_DDR0_MDM1

X_DDR0_MDQS1

X_DDR0_MA4

X_DDR0_MCKn
X_DDR0_MCK

X_DDR0_MRESETn

X_DDR0_MCKE

X_DDR0_MCSn0

X_DDR0_MA12

X_DDR0_MA0

X_DDR0_MBA0

X_DDR0_MA1

X_DDR0_MA6

X_DDR0_MTEN

X_DDR0_MA9

X_DDR0_MA11

X_DDR0_MACTn

X_DDR0_MBA1

X_DDR0_MA8

X_DDR0_MA2

X_DDR0_MA7

X_DDR0_MA3

X_DDR0_MA5

X_DDR0_MODT

X_DDR0_MBG0

X_DDR0_MCASn

X_DDR0_MA10

X_DDR0_MA13

X_DDR0_MWEN

X_CAP0_CLK
X_CAP0_DATA0
X_CAP0_DATA1
X_CAP0_DATA2
X_CAP0_DATA3
X_CAP0_DATA4
X_CAP0_DATA5
X_CAP0_DATA6
X_CAP0_DATA7

X_CAP1_CLK
X_CAP1_DATA0
X_CAP1_DATA1
X_CAP1_DATA2
X_CAP1_DATA3
X_CAP1_DATA4
X_CAP1_DATA5
X_CAP1_DATA6
X_CAP1_DATA7
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1% 1%

版本识 别

RSV

DGND DGND

GND

3V3

GPIO_3[8]

CVBS10

SATA_RX0P 12

SATA_TX0P 12
SATA_TX0M 12

SATA_RX0M 12

VPU_GSM_DP5
VPU_GSM_DM5

VPU_WIFI_DP8
VPU_WIFI_DM8

MDI_AP26
MDI_AN26
MDI_BP26
MDI_BN26
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TP67
TP60MIL

1

R406
10K/NC
SR0402

R408
1K
SR0402

R407
10K/NC
SR0402

R212 0R SR0402

R214 0R SR0402

R409
1K
SR0402

EPHY HDMI

CVBS

USB

VGA

SATA0

SATA1

NT98331

U13E

BGA-364P-0_65-15X15

EPHY_RXN
A10

EPHY_RXP
B10

EPHY_TXN
C8

EPHY_TXP
B8

TVE_OUT
B22

USB20_2_DM
C6 USB20_2_DP
B6

USB20_DM
A7 USB20_DP
B7

VGA_HS
A21

VGA_OPB
A20

VGA_OPG
C19

VGA_OPR
B19

VGA_VS
B21

HDMI_HPD
A18

HDMI_I2C_SCL
B18

HDMI_I2C_SDA
C17

HDMI_TX0
B15

HDMI_TX0_N
A15

HDMI_TX1
B13

HDMI_TX1_N
B14

HDMI_TX2
A12

HDMI_TX2_N
B12

HDMI_TXC
B16

HDMI_TXC_N
C16

SATA_RREF
W15

SATA_RXM
Y18

SATA_RXP
AA18

SATA_TXM
Y20

SATA_TXP
AA20

SATA2_RREF
W17

SATA2_RXM
AA21

SATA2_RXP
AB21

SATA2_TXM
AA22

SATA2_TXP
Y22

R213 0R SR0402

R223 0R SR0402

R411
9.1K/1%
R0402-K

R410
9.1K/1%
R0402-K

L9
WCM-2012-900T/NC

WCM-2012_0402

1
1

2
2

3
3

4
4

L6
WCM-2012-900T/NC

WCM-2012_0402

1
1

2
2

3
3

4
4

X_SATA0_REXT X_SATA1_REXT

GPIO_3[7] GPIO_3[6]

X_TVE_DAC_IOUTA

X_EPHY_RN
X_EPHY_RP
X_EPHY_TN
X_EPHY_TP

X_TVE_DAC_IOUTA

X_USB1_DP
X_USB1_DM

X_USB0_DP
X_USB0_DM

X_VGA_DAC_HS
X_VGA_DAC_OPB
X_VGA_DAC_OPG
X_VGA_DAC_OPR
X_VGA_DAC_VS

GPIO_3[8]
GPIO_3[6]
GPIO_3[7]

X_SATA0_REXT
X_SATA0_RXM
X_SATA0_RXP
X_SATA0_TXM
X_SATA0_TXP

X_SATA1_TXP

X_SATA1_REXT
X_SATA1_RXN
X_SATA1_RXP
X_SATA1_TXN

X_USB0_DP
X_USB0_DM

X_USB1_DP
X_USB1_DM
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DDR4:1.2V

VDDR_BG_Cap:4.7uF~10uF

1V05

Sensitive

DDR3:1.5V

Noted

Noted

DDR3:1.5V
DDR4:1.8V

0.9V

1V05

VCC09A_SATAVCC09A_SATA2

VCC18A_HDMI

0V9

VCC3IO18

VCC09A_DDR VCC09A_SATA2

VCC33A_HDMI

VCC09K

VCC09A_SATA

DGND

DGND

VCC33A

VCC33A_VGA

VDDR_MMU

VCC3IO

VCC18N_SATA

VCC18N_SATA2

VDDR_CLK

1V8_LDO

VDDR_IOLDO

VDDR_MMU

DGND

DGND

VCC33A_DDRLDO

VDDR_IOLDO

DGND

VDDR_CLK

VDDR_IOLDO

VDDR_CLK

VCC33A_EPHY

VCC3IO18

DGND

VDDR_MMU

VCC33A_USB

VCC09A_DDR

VCC09A_SATA2

1V2D

VCC33A_CVBS

VCC15O12_DDR0

VCC09K

VCC09K

GNDA_SATA

DGND

VCC09A_DDR

GNDA_SATA

VCC09A_SATA
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C180

10uF/6.3V
C0603

CB9

0.1uF/25V
C0402-K

Core Power

0.9V SATA

0.9V DDR

DDR3:1.5V
DDR4:1.8V

DDR3:1.5V
DDR4:1.2V

Built-in LDO
3V3 input

Built-in LDO
output cap

1.8V HDMI

1.8V SATA

3.3V HDMI

3.3V_A

3.3V EPHY

3.3V USB

3.3V CVBS

3.3V VGA

VCC3IO

VCC3IO18

VCC3IO18_I2S

NT98331

U13F

BGA-364P-0_65-15X15

DDR_BG_CAP
U7

VCC09A_DDR
R10

VCC09A_DDR
T10

VCC09A_SATA
R13

VCC09A_SATA2
R15

VCC09K
H10

VCC09K
H11

VCC09K
H12

VCC09K
H13

VCC09K
H14

VCC09K
J10

VCC09K
J14

VCC09K
J15

VCC09K
J16

VCC09K
K10

VCC09K
K11

VCC09K
K16

VCC09K
L16

VCC09K
M16

VCC09K
N16

VCC09K
P10

VCC09K
P11

VCC09K
P12

VCC09K
P13

VCC09K
P14

VCC09K
P15

VCC09K
P16

VCC09K
R11

VCC09K
R12

VCC09K
T11

VCC09K
T12

VCC15O12_DDR
H8

VCC15O12_DDR
J8

VCC15O12_DDR
K8

VCC15O12_DDR
L8

VCC15O12_DDR
M8

VCC15O12_DDR
M9

VCC15O12_DDR
N8

VCC15O12_DDR
N9

VCC15O12_DDR
P8

VCC15O12_DDR
P9

VCC15O12_DDR
R8

VCC15O12_DDR
R9

VCC15O12_DDR_CLK
T8

VCC15O12_DDR_CLK
U8

VCC15O18_DDR_LDO
N7

VCC15O18_DDR_LDO
P7

VCC33A_DDR_LDO
V10

VCC18A_HDMI
H15

VCC18A_HDMI
H16

VCC18N_SATA
R14

VCC18N_SATA
T13

VCC18N_SATA2
R16

VCC18N_SATA2
T15

VCC33A_CVBS
E19

VCC33A_CVBS
F19

VCC33A_EPHY
E11

VCC33A_EPHY
E12

VCC33A_HDMI
D14

VCC33A_HDMI
D15

VCC33A_U2
D10

VCC33A_U2
D11

VCC33A_VGA
D16

VCC33A_VGA
D17

VCC33A_VGA
D18

VCC33A_VGA
D19

VCC33A
V14

VCC33A
V15

VCC33A
V16

VCC33A
V17

VCC3IO_0
D8

VCC3IO_0
D9

VCC3IO_1
E13

VCC3IO_1
E14

VCC3IO_2
R19

VCC3IO_2
T19

VCC3IO_3
V11

VCC3IO_3
V12

VCC3IO_3
V13

VCC3IO18
G19

VCC3IO18
H19

VCC3IO18
J19

VCC3IO18
K19

VCC3IO18
L19

VCC3IO18
M19

VCC3IO18
N19

VCC3IO18_I2S
P19

CB14

0.1uF/25V
C0402-K

CB19

0.1uF/25V
C0402-K

CB12

0.1uF/25V
C0402-K

CB22

0.1uF/25V
C0402-K

CB8

0.1uF/25V
C0402-K

CB7

0.1uF/25V
C0402-K

CB16

0.1uF/25V
C0402-K

CB17

0.1uF/25V
C0402-K

CM3

4.7uF/6.3V
C0402-K

CM1

4.7uF/6.3V
C0402-K

CB18

0.1uF/25V
C0402-K

CB23

0.1uF/25V
C0402-K

CB21

0.1uF/25V
C0402-K

FB3
100M/120/200mA
L0402

C181

10uF/6.3V
C0603

CM5
4.7uF/6.3V
C0402-K

CM4

1uF/6.3V
C0402-K

CM2

4.7uF/6.3V
C0402-K

CB20

0.1uF/25V
C0402-K

CW1

10nF/50V
C0402-K

CB13

0.1uF/25V
C0402-K

CB10

0.1uF/25V
C0402-K

CB15

0.1uF/25V
C0402-K

CB11

0.1uF/25V
C0402-K

VCC09A_SATA
VCC09A_SATA2

VCC18A_HDMI
VCC18A_HDMI
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1.8V 1V05

3.3V

1V05

DGND

DGND

DGND

3V3

VCC18N_SATA2

DGND

1V8_LDO VCC18N_SATA

VCC18N_SATA2

VCC33A_HDMI

VCC18A_HDMI

VCC33A_EPHY

GNDA_SATA GNDA_SATA

VCC18N_SATA

DGND

VCC3IO18 VCC33A

GNDA_SATAGNDA_SATA

DGND

VCC33A_HDMI

VCC33A_DDRLDO

3V3VCC18A_HDMI

DGND

DGND

VCC33A_CVBSVCC33A_USB

DGND DGND

VCC33A_VGAVCC33A_EPHY

DGND

GNDA_SATA DGND

VCC33A

VCC3IO

DGND

VCC33A_CVBS

VCC3IO

VCC3IO18

VCC33A_USB

VCC33A_VGA
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CB54

1nF/50V
C0402-K

CM9

4.7uF/6.3V
C0402-K

FB7
100M/120/200mA
L0402

CM10

4.7uF/6.3V
C0402-K

CB35

0.1uF/25V
C0402-K

CM6

4.7uF/6.3V
C0402-K

CM7

4.7uF/6.3V
C0402-K

GND

GNDA_SATA

GND

NT98331

U13G

BGA-364P-0_65-15X15

DGND
AA8

DGND
B20

DGND
B4

DGND
B5

DGND
B9

DGND
C12

DGND
C13

DGND
C14

DGND
C15

DGND
C18

DGND
C5

DGND
C7

DGND
C9

DGND
D7

DGND
E10

DGND
E20

DGND
F11

DGND
F12

DGND
F13

DGND
F14

DGND
F4

DGND
F5

DGND
G15

DGND
G6

DGND
H9

DGND
J11

DGND
J12

DGND
J13

DGND
J6

DGND
J9

DGND
K12

DGND
K13

DGND
K14

DGND
K15

DGND
K21

DGND
K9

DGND
L10

DGND
L11

DGND
L12

DGND
L13

DGND
L14

DGND
L15

DGND
L3

DGND
L9

DGND
M12

DGND
M13

DGND
M14

DGND
M15

DGND
M3

DGND
M6

DGND
N12

DGND
N13

DGND
N14

DGND
N15

DGND
N3

DGND
P21

DGND
P3

DGND
R2

DGND
R3

DGND
R6

DGND
R7

DGND
T3

DGND
T7

DGND
T9

DGND
U10

DGND
U20

DGND
U3

DGND
U9

DGND
V3

DGND
V6

DGND
V7

DGND
V9

DGND
W10

DGND
W11

DGND
W3

DGND
W7

DGND
Y10

DGND
Y11

DGND
Y3

DGND
Y4

DGND
Y5

DGND
Y6

DGND
Y7

DGND
Y8

DGND
Y9

GNDA_SATA
T14

GNDA_SATA
T16

GNDA_SATA
W14

GNDA_SATA
W16

GNDA_SATA
W18

GNDA_SATA
Y19

GNDA_SATA
Y21

CB25

0.1uF/25V
C0402-K

FB6
100M/120/200mA
L0402

CB53

10nF/50V
C0402-K

CB27

0.1uF/25V
C0402-K

CB29

0.1uF/25V
C0402-K

CM8
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FunctionBST[5]
EJTAG select
0: GPIO 
1: EJTAG
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FunctionBST[7--6]
CPU_DEBUG_MODE_SEL
2'b00: Normal mode
2'b01: CPU debug mode 0
2'b10: CPU debug mode 1 
2'b11: CG debug mode

H

BST[2--0]
Boot sequence switch
0x0: SPI NOR
0x1: SPI_NAND
0x2: USB high speed
0x3: ETHERNET
0x4: UART
0x5: SDIO
0x6: BMC (SPI)
Others: Reserved
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BST[4--3]
0: RMII (refclk output mode) - MAC0
1: RMII (refclk input mode) - MAC0
2: RGMII - MAC0
3: Embeded PHY - MAC1
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