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Power Supply

PIO Muxing

Block Diagram

Title & Revision History

SAMA5D44- SYS & PIOD & PIOE

SAMA5D44- PIOA & PIOB

SAMA5D44- DDR2

Expansion & XPRO Connectors 

HSMCI

HDMI

SAMA5D44- Power

Ethernet_ETH0_10/100M

SAMA5D44- PIOC & FLASH

JTAG & USB & DEBUG & LCD

EDBG

DATE
Official ReleaseSAMA5D4-XULT RevA-14101111 Oct 2014

REVISION DESCRIPTION
Revision History
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USB
DEVICE

USB
Host
x2

 Single
  PMU
Solution 5V INPUT

USB A,B,C

HDMI
Connector

Reset
Force PwrOn

Push
Buttons

LCD
Connector

JTAG EDBG

User LEDs
Push Buttons

PIO

SERIAL
DATA
FLASH

PIO A,...EPIO A,...E

        ATMEL
      SAMA5D44
CORTEX(R)-A5 PROCESSOR
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x
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n
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X
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5V & 3V3

EBI
4Gb
DDR2
SDRAM

4Gb
NAND
FLASH

SD
CARD

Micro SD
  CARD

10/100
FAST ETHERNET
ETH0

Power rails

VBAT

ANALOG Reference 

MAC
Serial
EEPROM

USB
DEVICE

JTAG
Connector

Sheet 10

Sheet 15

Sheet 10
5V INPUT

Sheet 14

Sheet 11 Sheet 13 Sheet 13 Sheet 12 Sheet 8 Sheet 8

Sheet 8

Sheet 6

Sheet 9

Sheet 4

Sheet 4

Sheet 5: Power Part
Sheet 6: DDR2 CTL
Sheet 7: PIOA & PIOB
Sheet 8: PIOC & Flash
Sheet 9: SYS & PIOD & PIOE

Sheet 10

PIO C
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CTS1
TXD0/SPI2_MOSI
RXD0
RTS0/SPI2_MISO
CTS0
FIQ

TXD1/SPI2_NPCS0
RXD1

RTS1/SPI2_SPCK

USB_OVCUR/CTS4

TIOA3
DBGU_CTS3
MCI1_PWR
MCI1_CD
MCI0_CD
G0_IRQ

USBB_EN5V
LCD_IRQ2
LCD_IRQ1
PB_USER/TCLK3
TIOB3

DBGU_RXD3

LED_USER/LCD_ID/TIOA0

TIOB1/PWML2
TIOA1/PWMH2

TIOB4/MCI1_DA2
TIOA4/MCI1_DA1
TCLK5/MCI1_DA0
TIOB5/MCI1_CDA
TIOA5/MCI1_CK
DBGU_TXD3

RTS4
TXD4
RXD4

DBGU_RTS3
TCLK4/MCI1_DA3

SPI0_NPCS2/PCK1
LED_POWER

USBA_VBUS
UTXD0/TWCK1
URXD0/TWD1

PIOEPIOEPIODPIOD

USBC_EN5V

SENSE3
SENSE4

SENSE0

SCK1

SENSE1
SENSE2

PD31

SCK0

PD21

PD16
PD17
PD18
PD19
PD20

PE0

PE7

PE1
PE2
PE3
PE4

PE9
PE10
PE11

PE5
PE6

PE12
PE13
PE14
PE15

PE8

PD30

PD23
PD24
PD25
PD26

PD22

PD27
PD28
PD29

PE20
PE21

PE16
PE17

PE24
PE23

PE25

PE18
PE19

PE31

PE27
PE26

PE28

PE22

PE30
PE29

PMIC_IRQ/SCK4
PD8

PD10

PD12
PD13
PD14

PD11

PD15

PD9 SENSE7
SENSE6
SENSE5

PCK0

SENSE9
SENSE8

PIO Muxing & Jumper setting

1
2

9
10

3
4
5
6
7
8

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

ID_SYS

LCDDAT1
LCDDAT2
LCDDAT3

LCDDAT4
LCDDAT5
LCDDAT6
LCDDAT7

GND

GND
LCDDAT8
LCDDAT9
LCDDAT10
LCDDAT11
GND
LCDDAT12
LCDDAT13
LCDDAT14
LCDDAT15

GND

LCDDAT16
LCDDAT17
LCDDAT18
LCDDAT19

GND

LCDDAT20
LCDDAT21
LCDDAT22
LCDDAT23
GND

IRQ2

TWD0

LCD

VCC
VCC

GND

LCDDISP

LCDVSYNC

LCDDEN

SPI1_MISO/AD1_XM

SPI1_SPCK/AD3_YM

LCDDAT0

Reset

IRQ1
TWCK0

LCDPWM

LCDHSYNC

LCDPCK

SPI1_MOSI/AD2_YP

SPI1_NPCS2/AD0_XP

GND
LCDDAT1
LCDDAT0/JTAG_TMS

LCDDAT7
LCDDAT6
LCDDAT5
LCDDAT4
LCDDAT3
LCDDAT2

LCDDAT12
LCDDAT11
LCDDAT10
LCDDAT9
LCDDAT8/JTAG_TCK

LCDDAT17
LCDDAT16/NTRST

LCDDAT15
LCDDAT14
LCDDAT13

LCDDAT23
LCDDAT22
LCDDAT21
LCDDAT20
LCDDAT19
LCDDAT18

LCDPCK
LCDHSYNC
LCDVSYNC
LCDDISP/HDMI_INT
LCDPWM/HDMI_MCK

SCK2/ISI_PCK
G0_TXCK

TWCK0
TWD0
LCDDEN

G0_RXER
G0_RXDV
TXD2/PCK2
RXD2/ISI_HSYNC
CTS2/ISI_VSYNC
G0_TXEN

G0_TX1
G0_TX0
RTS2/PWMH1

G0_RX1
G0_RX0

G0_MDIO
G0_MDC

SPI2_NPCS2/PWML0/HDMI_RST
SPI2_NPCS1/PWMH0

SPI1_NPCS2
SPI1_NPCS1
SPI1_NPCS0
SPI1_SPCK
SPI1_MOSI
SPI1_MISO

SPI2_NPCS3/HDMI_TD0/PWMH1
SPI1_NPCS3/HDMI_TK0/PWML0
PCK0/RK0/PWMH0
JTAG_TDO
JTAG_TDI

SPI0_MISO/PWMH2/ISI_D8

PCK2/PWML1

HDMI_TF0
TWCK2/RF0
TWD2/RD0/PWML1

MCI0_CDA/NAND_D0
MCI0_CK/PCK1
SPI0_NPCS0/PWML3/ISI_D11
SPI0_SPCK/PWMH3/ISI_D10
SPI0_MOSI/PWML2/ISI_D9

NAND_NCS3
NWE/NAND_WE
NAND_RE

NAND_D6
NAND_D5
MCI0_DA3/NAND_D4
MCI0_DA2/NAND_D3
MCI0_DA1/NAND_D2
MCI0_DA0/NAND_D1

AD0_XP/PWML0

NAND_CLE
NAND_ALE
NAND_RDY

NAND_D7

AD3_YM/PWMH0
AD4/PWMH1

AD2_YP/PWMFI0
AD1_XM/PWML1

PIOAPIOA PIOCPIOCPIOBPIOB

PA17
PA18

PA21
PA20
PA19

PA16

PA24
PA23
PA22

PA27
PA26

PA31

PA25

PA30
PA29
PA28

PB3
PB4

PB0

PB5
PB6
PB7

PB1
PB2

PB13

PB8

PB12
PB11
PB10
PB9

PB15
PB14

PB16
PB17
PB18

PC5

PC0
PC1

PC7
PC8
PC9

PC2
PC3
PC4

PC10
PC11
PC12
PC13

PC6

PC14
PC15

PC16
PC17

PC19
PC20
PC21

PC29

PC22
PC23
PC24
PC25

PC18

PC31

PC26
PC27
PC28

PC30

PB19

PB21

PB29
PB28

PB22
PB23
PB24

PB26

PB30

PB20

PB31

PB25

PB27PA11
PA12

PA6
PA7
PA8
PA9
PA10

PA1
PA2
PA3
PA4
PA5

PA0

PA13
PA14
PA15

ISI_D2/TD1
ISI_D1/TF1
ISI_D0/TK1

ISI_D6/TWD3/URXD1
ISI_D5/RK1/PCK1
ISI_D4/RD1
ISI_D3/RF1

ISI_D7/TWCK3/UTXD1

JP6
JP7

JUMPER DESCRIPTION

JP2
JP3
JP4
JP5

JP1

JP8

Disable EDBGOPEN
SHORT I_VCC_3V3 Measurement
SHORT I_1V2_HDMI Measurement

SHORT I_VDDBU Measurement
OPEN Disable CS SPI&Nand Flash Memory
DNP CS SPI Flash Memory

SHORT I_VDDCORE Measurement
SHORT I_VDDIODDR_MPU Measurement

USAGE USAGE USAGE USAGE USAGE USAGE

USAGE USAGE USAGE USAGE

PART DEFAULT FUNCTION
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VDDREF

PWRHLD

PWRHLD

VDDREF

VDDBU_3V

VCC_5V

VDDCORE

VDDIODDR

VDDBU_2V

VCC_1V8

1V2_HDMI

VCC_3V3

VCC_3V3

FUSE_2V5

VDDANA

VCC_5V

VOUT6

VDDIOP

VDDIOM

VDDUTMII

VDDIODDR_MPU

VCC_2V

VCC_2V

VCC_3V3

VOUT7

VCC_EDBG

VCC_5V

VCC_5V_IN

SHDN[9]

WKUP[9]

PMIC_IRQ_PE25[9]

PMIC_TWCK3_PC26[8]
PMIC_TWD3_PC25[8]

NRST_2V [9]

NRST_3V3[10,12,14,15]

NRST_3V3[10,12,14,15]

USB_VBUS_5V[10]

EXP_5V[15]

EDBG_USB_VBUS_5V[14]

EXP_VBAT[15]
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(3V3)

(1V8)

(2V5)

RESET

Place TP13 and TP14 to Bottom.

WAKE UP

RESET

5V/2A Input

BP3 Tact SwitchBP3 Tact Switch

R400
100K 1%
R400
100K 1%

R407
100K 1%
R407
100K 1%

C23
22uF
C23
22uF

R408 DNP(0R)R408 DNP(0R)

Q1
IRLML2502

Q1
IRLML2502

1

3

2

C171
1uF
C171
1uF

C175
4.7uF
C175
4.7uF

U16

NCP349MNAETBG

U16

NCP349MNAETBG

IN1

FLAG 3
EN6

OUT1 4

GND2

OUT2 5IN_pad7

R188

110K 1%

R188

110K 1%
C64
100nF
C64
100nF

C25
10uF
C25
10uF

R17 1KR17 1K

TP13
SMD
TP13
SMD

C176
4.7uF
C176
4.7uF

L4 2.2uHL4 2.2uH

R22 0RR22 0R

C14
4.7uF
C14
4.7uF

U13

NCP4682DSQ20T1G

U13

NCP4682DSQ20T1G

VIN4

GND2

CE1

VOUT 3

R54 0RR54 0R

U2 ACT8865QI305-TU2 ACT8865QI305-T

VP131
VP226
VP316

VDDREF23

VSEL20

NC118

PWREN17

nPBSTAT13

nIRQ12

nRSTO11

PWRHLD10

SCL21
SDA22

REFBP32

nPBIN9

INL45 5
INL67 6

SW1 30
OUT1 1

SW2 27
OUT2 24

SW3 15
OUT3 19

OUT4 3

OUT5 4

OUT6 7

OUT7 8

G
A

2

G
P

1
29

G
P

2
28

G
P

3
14

E
P

33

NC225

R403
100K 1%
R403
100K 1%

C3
100nF
C3
100nF

L7

180ohm at 100MHz

L7

180ohm at 100MHz

1 2

Q5
IRLML6402

Q5
IRLML6402

1

32

R78 0RR78 0R

R401 DNP(0R)R401 DNP(0R)

R161

4.7K

R161

4.7K

R
18

10
K

R
18

10
K

JP4
DNP(Header 1X2)

JP4
DNP(Header 1X2)

1 2

C24
10uF
C24
10uF

R333 DNP(0R)R333 DNP(0R)

PCB1

SAMA5D4-XULT PCB

PCB1

SAMA5D4-XULT PCB

R409 0RR409 0R

R2 49.9K 1%R2 49.9K 1%

C16
4.7uF
C16
4.7uF

C1
10uF
C1
10uF

C21
100nF
C21
100nF

L26

180ohm at 100MHz

L26

180ohm at 100MHz

1 2

D11

BAT54C

D11

BAT54C

3
1

2

Q8
IRLML6402

Q8
IRLML6402

1

3 2

JP2
DNP(Header 1X2)

JP2
DNP(Header 1X2)

1 2

C170
100nF
C170
100nF

R187

68K

R187

68K

R402 0RR402 0R

Q7
IRLML6402

Q7
IRLML6402

1

32

L1 2.2uHL1 2.2uH

C10
DNP(100nF)
C10
DNP(100nF)

C12
4.7uF
C12
4.7uF

L24

180ohm at 100MHz

L24

180ohm at 100MHz

1 2

C194
2.2uF
C194
2.2uF

C190
2.2uF
C190
2.2uF

J4

DNP(DC Jack)

J4

DNP(DC Jack)

1

2
3

L3 2.2uHL3 2.2uH

R1
100K 1%
R1
100K 1%

TP14
SMD
TP14
SMD

C2
10uF
C2
10uF

C18
4.7uF
C18
4.7uF

JP6
DNP(Header 1X2)

JP6
DNP(Header 1X2)

1 2

C85
100nF
C85
100nF

R55 1R 1%R55 1R 1%

C27
10uF
C27
10uF

R410 0RR410 0R

Q6
IRLML6402

Q6
IRLML6402

1

3 2

C4
10nF
C4

10nF

R
19

10
K

R
19

10
K

C109
1uF
C109
1uF

L19

180ohm at 100MHz

L19

180ohm at 100MHz

1 2

C82
1uF
C82
1uF

BP2 Tact SwitchBP2 Tact Switch

C26
10uF
C26
10uF

C6 100nFC6 100nF

C5 DNP(100nF)C5 DNP(100nF)

C187
4.7uF
C187
4.7uF

BAT1

Battery Holder_3V

BAT1

Battery Holder_3V

V
C

C
1

G
N

D
2

JP5
DNP(Header 1X2)

JP5
DNP(Header 1X2)

1 2

C177
47nF
C177
47nF

R16
49.9K 1%
R16
49.9K 1%

JP3
DNP(Header 1X2)

JP3
DNP(Header 1X2)

1 2

L6

180ohm at 100MHz

L6

180ohm at 100MHz

1 2

C19
1uF
C19
1uF

C28
10uF
C28
10uF
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VDDUTMIC

VDDPLLA

VDDUTMIC

VDDPLLA

VDDOSC

VDDOSC

GNDUTMI

GNDUTMI

VDDBU_2V

VCCCORE_1V2

VCCCORE_1V2

VDDCORE

VDDIODDR_MPU

VDDIOP

VDDUTMII

VDDIOM

FUSE_2V5

VDDANA

VCC_3V3

FUSE_2V5

VCC_5V

VDDBU_2V

VCC_3V3

VCCCORE_1V2

VCC_1V8

VCC_EDBG

VOUT6

VOUT7
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POWER TEST POINTS

A copper plan
for GNDUTMI cover
all USB compoments

C90 close to Pin P14 of U6.

(1V8)

(1V2)

(1V8)

(3V3)

(3V3)

(3V3)

(3V3)

(3V3)

(1V2)

(1V2)

(2V5)

(2V)

C135
100nF
C135
100nF

C119
100nF
C119
100nF

C117
100nF
C117
100nF

C91
100nF
C91
100nF

C107
100nF
C107
100nF

C128
100nF
C128
100nF

C131
10uF
C131
10uF

C89
100nF
C89
100nF

TP9 SMDTP9 SMD

C163
10uF
C163
10uF

C140
100nF
C140
100nF

C95
100nF
C95
100nF

C84
100nF
C84
100nF

C118
100nF
C118
100nF

C55
4.7uF
C55
4.7uF

C130
100nF
C130
100nF

C98
100nF
C98
100nF

C103
100nF
C103
100nF

TP16 SMDTP16 SMD

C110
1nF
C110
1nF

TP4 SMDTP4 SMD

L25
60ohm at 100MHz

L25
60ohm at 100MHz

1 2

C78
100nF
C78
100nF

C162
10uF
C162
10uF

C76
10uF
C76
10uF

L23
60ohm at 100MHz

L23
60ohm at 100MHz

1 2

TP10 SMDTP10 SMD

C111
100nF
C111
100nF

C104
100nF
C104
100nF

TP17 SMDTP17 SMD

C102
1nF
C102
1nF

C122
100nF
C122
100nF

C137
100nF
C137
100nF

L20 10uH_150mAL20 10uH_150mA

TP5 SMDTP5 SMD

C90
100nF
C90
100nF

C139
100nF
C139
100nF

C100
100nF
C100
100nF

C88
100nF
C88
100nF

C87
100nF
C87
100nF

C77
100nF
C77
100nF

C92
100nF
C92
100nF

TP12 SMDTP12 SMD

C121
100nF
C121
100nF

TP15 SMDTP15 SMD

R355 0RR355 0R

C114
100nF
C114
100nF

C115
100nF
C115
100nF

R334
1R 1%
R334
1R 1%

C99
100nF
C99
100nF

C113
100nF
C113
100nF

C132
10uF
C132
10uF

C93
100nF
C93
100nF

TP8 SMDTP8 SMD

C96
100nF
C96
100nF

C73
100nF
C73
100nF

C112
10uF
C112
10uF

TP11 SMDTP11 SMD

C101
100nF
C101
100nF

TP3 SMDTP3 SMD

TP18 SMDTP18 SMD

C123
100nF
C123
100nF

C124
100nF
C124
100nF

U6D

SAMA5D44A-CU

U6D

SAMA5D44A-CU

VDDBUW4 GNDBU W1

VDDCORE_1G8

GNDCORE_1 H8

VCCCORE_1J7

VDDIODDR_1E10 GNDIODDR_1 F10

VDDIOM_1N7 GNDIOM_1 M7

VDDIOP_1L5 GNDIOP_1 G6

VDDUTMICV13

VDDUTMII_1W13 GNDUTMI P13

VDDPLLAW10 GNDPLL L7

GNDOSC N13VDDOSCP14

VDDANA_1C9 GNDANA_1 C10

VDDFUSER14 GNDFUSE R15

GNDIOP_2 J6
GNDIOP_3 L6
GNDIOP_4 N6

VDDIOP_2K6
VDDIOP_3M6
VDDIOP_4H7

VCCCORE_2K7

GNDIOM_2 N8VDDIOM_2M8

GNDCORE_2 J8

VCCCORE_3K8

GNDCORE_3 L8
GNDCORE_4 D9
GNDCORE_5 F9

VCCCORE_4L9

GNDCORE_6 M9VDDCORE_2N9

GNDIOM_3 P9VDDIOM_3R9

GNDCORE_7 B10
GNDCORE_8 D10
GNDCORE_9 L10

GNDCORE_10 M10
VCCCORE_5N10

GNDIODDR_2 E11
GNDIODDR_3 G11

VCCCORE_6J11 GNDCORE_11 K11
GNDCORE_12 M11
GNDCORE_13 J12
GNDCORE_14 L12VCCCORE_7L11

VDDANA_2N11

VDDIODDR_2E12
VDDIODDR_3H12

GNDIOM_4 M12

GNDANA_2 N12
VDDANA_3P12

GNDIODDR_4 C13
GNDIODDR_5 J13VDDIODDR_4K13

GNDIODDR_6 L13VDDIODDR_5M13
VDDIODDR_6C14
VDDIODDR_7F14 GNDIODDR_7 G14

GNDIODDR_8 C17
GNDIODDR_9 G17

GNDIODDR_10 K18

VDDIODDR_8D17
VDDIODDR_9H16
VDDIODDR_10K17

VDDIOM_4P15

VDDUTMII_2W17

GNDCORE_15 V18
GNDCORE_16 W18

GNDSC1 F7

GNDSCIO G7

GNDSCAB8

GNDSCIOAC8

GNDSCBE8

GNDSCIOBF8

GNDMS_1A11 GNDMS_2 H11

C70
100nF
C70
100nF

C108
1nF
C108
1nF



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

MPU_DDR2_A0
MPU_DDR2_A1
MPU_DDR2_A2
MPU_DDR2_A3
MPU_DDR2_A4
MPU_DDR2_A5
MPU_DDR2_A6
MPU_DDR2_A7
MPU_DDR2_A8
MPU_DDR2_A9
MPU_DDR2_A10
MPU_DDR2_A11
MPU_DDR2_A12
MPU_DDR2_A13

MPU_DDR2_BA0
MPU_DDR2_BA1
MPU_DDR2_BA2

MPU_DDR2_CSn
MPU_DDR2_RASn
MPU_DDR2_CASn
MPU_DDR2_WEn

MPU_DDR2_CK+

MPU_DDR2_CKEn

DDR2_VREF

MPU_DDR2_DM0
MPU_DDR2_DM1

MPU_DDR2_DQS0+
MPU_DDR2_DQS0-

MPU_DDR2_DQS1+
MPU_DDR2_DQS1-

MPU_DDR2_DQS2+
MPU_DDR2_DQS2-

MPU_DDR2_DQS3+
MPU_DDR2_DQS3-

MPU_DDR2_DM3
MPU_DDR2_DM2

MPU_DDR2_A0
MPU_DDR2_A1
MPU_DDR2_A2
MPU_DDR2_A3
MPU_DDR2_A4
MPU_DDR2_A5
MPU_DDR2_A6
MPU_DDR2_A7
MPU_DDR2_A8
MPU_DDR2_A9
MPU_DDR2_A10
MPU_DDR2_A11
MPU_DDR2_A12
MPU_DDR2_A13

MPU_DDR2_BA0
MPU_DDR2_BA1
MPU_DDR2_BA2

MPU_DDR2_CSn
MPU_DDR2_RASn
MPU_DDR2_CASn
MPU_DDR2_WEn

MPU_DDR2_CKEn

MPU_DDR2_CK+

MPU_DDR2_CK-

MPU_DDR2_CK-

DDR2_VREF

DDR2_VREF

MPU_DDR2_DQ0
MPU_DDR2_DQ1
MPU_DDR2_DQ2
MPU_DDR2_DQ3
MPU_DDR2_DQ4
MPU_DDR2_DQ5
MPU_DDR2_DQ6
MPU_DDR2_DQ7
MPU_DDR2_DQ8
MPU_DDR2_DQ9
MPU_DDR2_DQ10
MPU_DDR2_DQ11
MPU_DDR2_DQ12
MPU_DDR2_DQ13
MPU_DDR2_DQ14
MPU_DDR2_DQ15
MPU_DDR2_DQ16
MPU_DDR2_DQ17
MPU_DDR2_DQ18
MPU_DDR2_DQ19
MPU_DDR2_DQ20
MPU_DDR2_DQ21
MPU_DDR2_DQ22
MPU_DDR2_DQ23
MPU_DDR2_DQ24
MPU_DDR2_DQ25
MPU_DDR2_DQ26
MPU_DDR2_DQ27
MPU_DDR2_DQ28
MPU_DDR2_DQ29
MPU_DDR2_DQ30
MPU_DDR2_DQ31

MPU_DDR2_DQS0+
MPU_DDR2_DQS0-

MPU_DDR2_DQS1+
MPU_DDR2_DQS1-

MPU_DDR2_DQS2+
MPU_DDR2_DQS2-

MPU_DDR2_DQS3+
MPU_DDR2_DQS3-

MPU_DDR2_DM0
MPU_DDR2_DM1
MPU_DDR2_DM2
MPU_DDR2_DM3

MPU_DDR2_BA2
MPU_DDR2_BA1
MPU_DDR2_BA0

MPU_DDR2_WEn
MPU_DDR2_CASn
MPU_DDR2_RASn
MPU_DDR2_CSn
MPU_DDR2_CKEn

MPU_DDR2_CK+
MPU_DDR2_CK-

MPU_DDR2_A13
MPU_DDR2_A12
MPU_DDR2_A11
MPU_DDR2_A10
MPU_DDR2_A9
MPU_DDR2_A8
MPU_DDR2_A7
MPU_DDR2_A6
MPU_DDR2_A5
MPU_DDR2_A4
MPU_DDR2_A3
MPU_DDR2_A2
MPU_DDR2_A1
MPU_DDR2_A0

MPU_DDR2_CK+
MPU_DDR2_CK-

MPU_DDR2_DQ0
MPU_DDR2_DQ1
MPU_DDR2_DQ2
MPU_DDR2_DQ3
MPU_DDR2_DQ4
MPU_DDR2_DQ5
MPU_DDR2_DQ6
MPU_DDR2_DQ7
MPU_DDR2_DQ8
MPU_DDR2_DQ9
MPU_DDR2_DQ10
MPU_DDR2_DQ11
MPU_DDR2_DQ12
MPU_DDR2_DQ13
MPU_DDR2_DQ14
MPU_DDR2_DQ15

MPU_DDR2_DQ16
MPU_DDR2_DQ17
MPU_DDR2_DQ18
MPU_DDR2_DQ19
MPU_DDR2_DQ20
MPU_DDR2_DQ21
MPU_DDR2_DQ22
MPU_DDR2_DQ23
MPU_DDR2_DQ24
MPU_DDR2_DQ25
MPU_DDR2_DQ26
MPU_DDR2_DQ27
MPU_DDR2_DQ28
MPU_DDR2_DQ29
MPU_DDR2_DQ30
MPU_DDR2_DQ31

DDR2_VREF

VDDIODDR

VDDIODDR

VDDIODDR

VDDIODDR

VDDIODDR

VDDIODDR

VDDIODDR

VDDIODDR

REV DATEMODIF. DES. DATE VER.

SCALE 1/1 REV. SHEET

INIT EDITA
A RevA

6
15

A

XX-XX-XXXinJQ XXX

SAMA5D44- DDR2

29-Aug-14

SAMA5D4-XULT

XinJQ 11-Oct-14 XXX XX-XX-XX

REV DATEMODIF. DES. DATE VER.

SCALE 1/1 REV. SHEET

INIT EDITA
A RevA

6
15

A

XX-XX-XXXinJQ XXX

SAMA5D44- DDR2

29-Aug-14

SAMA5D4-XULT

XinJQ 11-Oct-14 XXX XX-XX-XX

REV DATEMODIF. DES. DATE VER.

SCALE 1/1 REV. SHEET

INIT EDITA
A RevA

6
15

A

XX-XX-XXXinJQ XXX

SAMA5D44- DDR2

29-Aug-14

SAMA5D4-XULT

XinJQ 11-Oct-14 XXX XX-XX-XX

DDR2

Address, control and data traces may not exceed 1.3 inches (33.0 mm).
Address, control and data traces must be length-matched to within 0.1 inch (2.54mm).
Address, control and data traces must match the data group trace lengths to within 0.25 inches (6.35mm).

Keep nets as short as possible, therefore, DDR2 devices have to be placed  close  as possible of SAMA5D44
The layout EBI DDR2  should use controlled impedance traces of ZO= 50ohm characteristic impedance.
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PIOA 

PIOB

TWI0

TWI2R394
2.2K 1%

R394
2.2K 1%

R114 22RR114 22R

R41 22RR41 22R

R70 22RR70 22R

R369 39RR369 39R

R123 22RR123 22R

R98 22RR98 22R

R62 22RR62 22R

R174 22RR174 22R

R335 0RR335 0R

R89 22RR89 22R R129 22RR129 22R

R44 22RR44 22R

R100 22RR100 22R

R72 22RR72 22R

R81 22RR81 22R

R97 22RR97 22R

R158 22RR158 22R

R116 22RR116 22R

R59 22RR59 22R

R117 22RR117 22R

R46 22RR46 22R

R73 22RR73 22R

R36 22RR36 22R

R148 22RR148 22R

R38 22RR38 22R

R67 22RR67 22R

R154 22RR154 22R

R127 22RR127 22R

R85 22RR85 22R

U6E

SAMA5D44A-CU

U6E

SAMA5D44A-CU

PB0/G0_TXCK C3
PB1/G0_RXCK/SCK2/ISI_PCK A2

PB2/G0_TXEN B2
PB3/G0_TXER/CTS2/ISI_VSYNC C2
PB4/G0_CRS/RXD2/ISI_HSYNC J3

PB5/G0_COL/TXD2/PCK2 H2
PB6/G0_RXDV G2
PB7/G0_RXER H3

PB8/G0_RX0 F2
PB9/G0_RX1 J2

PB10/G0_RX2/PCK2/PWML1 F1
PB11/G0_RX3/RTS2/PWMH1 K4

PB12/G0_TX0 D2
PB13/G0_TX1 K3

PB14/G0_TX2/SPI2_NPCS1/PWMH0 A1
PB15/G0_TX3/SPI2_NPCS2/PWML0 E2

PB16/G0_MDC B1
PB17/G0_MDIO K5

PB18/SPI1_MISO/D8 K2
PB19/SPI1_MOSI/D9 C1

PB20/SPI1_SPCK/D10 D1
PB21/SPI1_NPCS0/D11 L3
PB22/SPI1_NPCS1/D12 G1
PB23/SPI1_NPCS2/D13 H1

PB24/DRXD/D14/TDI E1
PB25/DTXD/D15/TDO J1

PB26/PCK0/RK0/PWMH0 M5
PB27/SPI1_NPCS3/TK0/PWML0 L2
PB28/SPI2_NPCS3/TD0/PWMH1 K1

PB29/TWD2/RD0/PWML1 M3
PB30/TWCK2/RF0 M4

PB31/TF0 L1

ADCVREF R12

R151 22RR151 22R

R40 22RR40 22R

R374 39RR374 39R

R121 22RR121 22R

R173 22RR173 22R

R177 22RR177 22R

R60 22RR60 22R

R183 22RR183 22R

R88 22RR88 22R

R149 22RR149 22R

R122 22RR122 22RR82 22RR82 22R

R115 22RR115 22R

R43 22RR43 22R

R395
2.2K 1%
R395
2.2K 1%

R184 22RR184 22R

R64 22RR64 22R

R45 22RR45 22R

R124 22RR124 22R

R112 22RR112 22R

R37 22RR37 22R

R66 22RR66 22R

R178 22RR178 22R
R157 22RR157 22R

R99 22RR99 22R

R92 22RR92 22R

R120 22RR120 22R R52 22RR52 22R

R47 22RR47 22R

R83 22RR83 22R

R160 22RR160 22R

R61 22RR61 22R

R86 22RR86 22R

R87 22RR87 22R

R176 22RR176 22R

R69 22RR69 22R

R146 22RR146 22R

R48 22RR48 22R

R373 39RR373 39R

U6A

SAMA5D44A-CU

U6A

SAMA5D44A-CU

PA0/LCDDAT0/TMS A7
PA1/LCDDAT1 F6

PA2/LCDDAT2/G1_TXCK E6
PA3/LCDDAT3/G1_RXCK C6
PA4/LCDDAT4/G1_TXEN D6
PA5/LCDDAT5/G1_TXER B6

PA6/LCDDAT6/G1_CRS A6
PA7/LCDDAT7 E5

PA8/LCDDAT8/TCK A5
PA9/LCDDAT9/G1_COL F4

PA10/LCDDAT10/G1_RXDV F5
PA11/LCDDAT11/G1_RXER D5

PA12/LCDDAT12/G1_RX0 G5
PA13/LCDDAT13/G1_RX1 C5
PA14/LCDDAT14/G1_TX0 E4
PA15/LCDDAT15/G1_TX1 B5
PA16/LCDDAT16/NTRST H6

PA17/LCDDAT17 D4
PA18/LCDDAT18/G1_RX2 G4
PA19/LCDDAT19/G1_RX3 C4
PA20/LCDDAT20/G1_TX2 A3
PA21/LCDDAT21/G1_TX3 B4

PA22/LCDDAT22/G1_MDC B3
PA23/LCDDAT23/G1_MDIO A4

PA24/LCDPWM/PCK0 H5
PA25/LCDDISP/TD0 F3

PA26/LCDVSYNC/PWMH0/SPI1_NPCS1 E3
PA27/LCDHSYNC/PWML0/SPI1_NPCS2 H4

PA28/LCDPCK/PWMH1/SPI1_NPCS3 G3
PA29/LCDDEN/PWML1 J5

PA30/TWD0 D3
PA31/TWCK0 J4

R76

1K

R76

1K

R42 22RR42 22R

R71 22RR71 22R

R51 22RR51 22R

R175 22RR175 22R

R181 22RR181 22R

R150 22RR150 22R

R63 22RR63 22R

R367 DNP(39R)R367 DNP(39R)

R147 22RR147 22R

R90 22RR90 22R

R180 22RR180 22R

R155 22RR155 22R

R96 22RR96 22R

C94

100nF

C94

100nF

R182 22RR182 22R

R34 22RR34 22R

R77

1K

R77

1K

R113 22RR113 22R

R65 22RR65 22R

R156 22RR156 22R

R119 22RR119 22R

R91 22RR91 22R

R145 22RR145 22R

R84 22RR84 22R

R118 22RR118 22R

R179 22RR179 22R

R35 22RR35 22R

R128 22RR128 22R

R336 DNP(0R)R336 DNP(0R)

R159 22RR159 22R

R186 22RR186 22R

R58 22RR58 22R

R39 22RR39 22R

R68 22RR68 22R

R185 22RR185 22R

R93 22RR93 22R
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5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

NAND_CLE_PC18
NAND_ALE_PC17
NAND_REn_PC13
NAND_WEn_PC14

NAND_IO0_PC5
NAND_IO1_PC6
NAND_IO2_PC7
NAND_IO3_PC8
NAND_IO4_PC9
NAND_IO5_PC10
NAND_IO6_PC11
NAND_IO7_PC12PC0

PC1
PC2
PC3

NAND_NCS3_PC15

PC26
PC25

NAND_CEn_PC15NAND_NCS3_PC15

PC27

PC29
PC30

AT25_SPI0_CS0_PC3

PC3

PC28

PC2PC4

NAND_WEn_PC14

NAND_ALE_PC17
NAND_CLE_PC18

NAND_RDY_PC16

PC1

PC0

PC5
PC6
PC7
PC8
PC9
PC10
PC11
PC12
PC13 NAND_IO0_PC5

PC5

NAND_IO1_PC6
PC6

NAND_IO2_PC7
PC7

NAND_IO3_PC8
PC8

NAND_IO4_PC9
PC9

NAND_IO5_PC10PC10

NAND_IO6_PC11PC11

NAND_IO7_PC12PC12

NAND_REn_PC13PC13

AT25_SPI0_NCPS0_PC3

NAND_CEn_PC15

NAND_RDY_PC16

AT25_SPI0_MOSI_PC1
AT25_SPI0_MISO_PC0
AT25_SPI0_SPCK_PC2

AT25_SPI0_CS0_PC3

EEPROM_WP

EEPROM_WP

PC4

PC27

PC28

PC29

PC30

AT25_SPI0_MISO_PC0

AT25_SPI0_MOSI_PC1

AT25_SPI0_SPCK_PC2

AT25_SPI0_NCPS0_PC3

PC26

PC25

VCC_3V3

VCC_3V3

3V3_NAND3V3_NANDVCC_3V3

3V3_NAND

VCC_3V3VCC_3V3_EEPROM

VCC_3V3_EEPROMVCC_3V3_EEPROM

VCC_3V3

EEPROM_TWD0_PA30 [7]

EEPROM_TWCK0_PA31 [7]

PMIC_TWCK3_PC26 [4]

PMIC_TWD3_PC25 [4]

EXP/XPRO_PC3 [15]

EXP/XPRO_PC2 [15]

EXP/XPRO_PC1 [15]

EXP/XPRO_PC0 [15]

MCI0_CK_PC4 [13]

MCI0_CDA_PC5 [13]

MCI0_DA0_PC6 [13]

MCI0_DA1_PC7 [13]

MCI0_DA2_PC8 [13]

MCI0_DA3_PC9 [13]

EXP_PC4 [15]

EXP_PC20 [15]
EXP_PC19 [15]

EXP_PC21 [15]
EXP_PC22 [15]
EXP_PC23 [15]
EXP_PC24 [15]

EXP/XPRO_PC25 [15]

EXP/XPRO_PC26 [15]

AD1_XM_PC28 [10]

AD0_XP_PC27 [10]

AD2_YP_PC29 [10]

AD3_YM_PC30 [10]

EXP/XPRO_PC27 [15]

EXP/XPRO_PC28 [15]

EXP/XPRO_PC29 [15]

EXP/XPRO_PC30 [15]

EXP_PC31 [15]
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(PCK1)

(NAND_WPn)

PIOC

Nand Flash

SPI Flash

EEPROM

Nand & SPI Flash CS

TWI3

BOOT_DIS

SPI Flash CS

NAND Flash CSThe jumper JP7 must be populated near the reset button

R204 22RR204 22R

C42
100nF
C42
100nF

R257 DNP(0R)R257 DNP(0R)

R288

DNP(100K 1%)

R288

DNP(100K 1%)

JPR7
JUMPER
JPR7

JUMPER

R191 22RR191 22R

R262 22RR262 22R

R250 22RR250 22R

R283

10K

R283

10K

R286
100K 1%

R286
100K 1%

R213 22RR213 22R

R197 22RR197 22R

R228 DNP(0R)R228 DNP(0R)

R255 22RR255 22R

R287 0RR287 0R

C161 100nFC161 100nF

R256
2.2K 1%

R256
2.2K 1%

C44
100nF
C44
100nF

R203 39RR203 39R

R276 22RR276 22R

R201 22RR201 22R

R207 39RR207 39R

R260 22RR260 22R

C34
100nF
C34
100nF

R210 22RR210 22R

R170 22RR170 22R

C40
100nF
C40
100nF

R234 22RR234 22R

R205 22RR205 22R

R
27

9
10

K
R

27
9

10
K

R195 22RR195 22R
R

39
9

D
N

P
(1

0K
)

R
39

9
D

N
P

(1
0K

)

R208 22RR208 22R

R278 22RR278 22R

U15

AT24MAC402-MAHM-T

U15

AT24MAC402-MAHM-T

A01

A12

A23

GND4

VCC 8

WP 7

SCL 6

SDA 5

R249 22RR249 22R

R284 0RR284 0R

R209 22RR209 22R

VCC

GND

U10

NL17SZ126DFT2G

VCC

GND

U10

NL17SZ126DFT2G

1

2

3

4

5

R277 22RR277 22R

R285
100K 1%

R285
100K 1%

R
37

2
10

K
R

37
2

10
K

R332
2.2K 1%
R332
2.2K 1%

U9

MT29F4G08ABAEAWP:E

U9

MT29F4G08ABAEAWP:E

WE18

N.C66

VCC_2 37

CE9

RE8

N.C1120

WP19

N.C55

N.C11
N.C22
N.C33
N.C44

N.C1221
N.C1322
N.C1423
N.C1524

R/B7

N.C18 26
N.C19 27
N.C20 28

I/O0 29

VCC_3 34

N.C1635 VSS_2 36

DNU1 38

VCC_4 39

VCC_1 12

VSS_1 13

ALE17

N.C811 N.C710

N.C914
N.C1015

CLE16

VSS_3 25

N.C21 33

I/O1 30

I/O3 32I/O2 31

DNU2 47

N.C24 46N.C23 45

I/O7 44I/O6 43I/O5 42I/O4 41

N.C22 40

VSS_4 48

R202 22RR202 22R

R211 100K 1%R211 100K 1%

U5

DNP(AT25DF321A)

U5

DNP(AT25DF321A)

HOLD 7

GND 4

VCC 8

CS1

SCK6

SI5
SO2

WP 3

R241 22RR241 22R

C43
100nF
C43
100nF

R237 DNP(0R)R237 DNP(0R)

R169 22RR169 22R

R397

0R

R397

0R

U6F

SAMA5D44A-CU

U6F

SAMA5D44A-CU

PC0/SPI0_MISO/PWMH2/ISI_D8 V4
PC1/SPI0_MOSI/PWML2/ISI_D9 P8

PC2/SPI0_SPCK/PWMH3/ISI_D10 V5
PC3/SPI0_NPCS0/PWML3/ISI_D11 R8
PC4/SPI0_NPCS1/MCI0_CK/PCK1 W5

PC5/D0/MCI0_CDA T8
PC6/D1/MCI0_DA0 W6
PC7/D2/MCI0_DA1 R19
PC8/D3/MCI0_DA2 N15
PC9/D4/MCI0_DA3 U8

PC10/D5/MCI0_DA4 V6
PC11/D6/MCI0_DA5 V7
PC12/D7/MCI0_DA6 W7

PC13/NRD/NANDOE/MCI0_DA7 V8
PC14/NWE/NANDWE U9

PC15/NCS3 W8
PC16/NANDRDY V9

PC17/A21/NANDALE W9
PC18/A22/NANDCLE V10

PC19/ISI_D0/TK1 U14
PC20/ISI_D1/TF1 V11
PC21/ISI_D2/TD1 U15
PC22/ISI_D3/RF1 T15
PC23/ISI_D4/RD1 U16

PC24/ISI_D5/RK1/PCK1 T16
PC25/ISI_D6/TWD3/URXD1 V17

PC26/ISI_D7/TWCK3/UTXD1 R16
PC27/AD0/SPI0_NPCS1/PWML0 U12
PC28/AD1/SPI0_NPCS2/PWML1 T11

PC29/AD2/SPI0_NPCS3/PWMFI0 R13
PC30/AD3/PWMH0 T12
PC31/AD4/PWMH1 T13

JP8
DNP(Header 1X2)

JP8
DNP(Header 1X2)

1 2

C45
100nF
C45
100nF

R200 22RR200 22R

C41
100nF
C41
100nF

R221 22RR221 22R

R196 22RR196 22R

R239 DNP(0R)R239 DNP(0R)

JPR8
DNP(JUMPER)

JPR8
DNP(JUMPER)

R190 22RR190 22R

R254 22RR254 22R

R231 22RR231 22R

R212 22RR212 22R

JP7
Header 1X2

JP7
Header 1X2

1 2

R282 0RR282 0R

VCC

GND

U8

NL17SZ126DFT2G

VCC

GND

U8

NL17SZ126DFT2G

1

2

3

4

5

R398 0RR398 0R
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1

D D

C C

B B

A A

PD30

PE31

PE24

PE8

PE25

PE19

PE15

PE5

PE0

PE21

PE23
PE22

PE20

PE18

PE15

PE18

PE21

PE22

PE5

PE20

PE0

PE19

PE23

PE24

PE25

PE31

LED_USER_PE15

PIOBU5

PIOBU0

PIOBU7

PIOBU2

XIN
XOUT

XOUT32
XIN32

PIOBU3

PIOBU0
PIOBU1

PIOBU4
PIOBU6

PIOBU2

PIOBU4

XOUT32

XIN32

XIN

XOUT

PIOBU1

PIOBU5 PD30

LED_USER_PE15

PE8

PIOBU6
PIOBU7

PIOBU3

PD30

PE8

PE8

PD30

EXP/XPRO_PE30
EXP/XPRO_PE29

VDDBU_2V

GNDUTMI

VCC_3V3

VCC_3V3

EXP_PD8 [15]
EXP_PD9 [15]
EXP_PD10 [15]

EXP_PD12 [15]

EXP_PD14 [15]

EXP_PD16 [15]

EXP_PD18 [15]
EXP_PD19 [15]
EXP_PD20 [15]
EXP_PD21 [15]
EXP_PD22 [15]
EXP_PD23 [15]
EXP_PD24 [15]
EXP_PD25 [15]
EXP_PD26 [15]
EXP_PD27 [15]
EXP_PD28 [15]
EXP_PD29 [15]

EXP_PD31 [15]

EXP_PD30 [15]

EXP_PE13 [15]

DBGU_TXD3_PE17 [10,14]
DBGU_RXD3_PE16 [10,14]

G0_IRQ_PE1 [12]

USBB_EN5V_PE11 [10]

EXP_PE6 [15]

MCI1_CD_PE3 [13]

USBC_EN5V_PE14 [10]

EXP_PE12 [15]

MCI0_CD_PE2 [13]

MCI1_PWR_PE4 [13]

EXP_PE7 [15]

EXP_PE15 [15]
LCD_ID_PE15 [10]

EXP/XPRO_PE18 [15]

EXP/XPRO_PE21 [15]
MCI1_DA1_PE21 [13]

DBGU_CTS3_PE5 [10]

MCI1_CK_PE18 [13]

EXP/XPRO_PE22 [15]
MCI1_DA2_PE22 [13]

EXP_PE5 [15]

EXP_PE20 [15]
MCI1_DA0_PE20 [13]

EXP_PE8 [15]

USB_OVCUR_PE0 [10]

EXP/XPRO_PE19 [15]

EXP_PE0 [15]

MCI1_CDA_PE19 [13]

EXP_PE23 [15]
MCI1_DA3_PE23 [13]

EXP_PE24 [15]
DBGU_RTS3_PE24 [10]

EXP_PE28 [15]

PMIC_IRQ_PE25 [4]
EXP_PE25 [15]

USBA_VBUS_PE31 [10]
EXP_PE31 [15]

LCD_PE9 [10]
LCD_PE10 [10]

SHDN[4]

NRST_2V[4]

WKUP[4]

USBC_DP [10]
USBC_DM [10]
USBB_DP [10]
USBB_DM [10]
USBA_DP [10]
USBA_DM [10]

EXP/XPRO_PE26 [15]
EXP/XPRO_PE27 [15]

EXP/XPRO_PE29 [15]
EXP/XPRO_PE30 [15]

EXP/XPRO_PD11 [15]

EXP/XPRO_PD13 [15]

EXP/XPRO_PD15 [15]

EXP/XPRO_PD17 [15]

REV DATEMODIF. DES. DATE VER.

SCALE 1/1 REV. SHEET

INIT EDITA
A RevA

9
15

A

XX-XX-XXXinJQ XXX

SAMA5D44- SYS & PIOD & PIOE

29-Aug-14

SAMA5D4-XULT

XinJQ 11-Oct-14 XXX XX-XX-XX

REV DATEMODIF. DES. DATE VER.

SCALE 1/1 REV. SHEET

INIT EDITA
A RevA

9
15

A

XX-XX-XXXinJQ XXX

SAMA5D44- SYS & PIOD & PIOE

29-Aug-14

SAMA5D4-XULT

XinJQ 11-Oct-14 XXX XX-XX-XX

REV DATEMODIF. DES. DATE VER.

SCALE 1/1 REV. SHEET

INIT EDITA
A RevA

9
15

A

XX-XX-XXXinJQ XXX

SAMA5D44- SYS & PIOD & PIOE

29-Aug-14

SAMA5D4-XULT

XinJQ 11-Oct-14 XXX XX-XX-XX

PIOD PIOE

LED

USER BUTTON

top/bot
top/bot
top/bot
top/bot
top/bot
top/bot

Place TP19 to Bottom

Routing USB

Routing top or bottom

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

90 ohms differential trace
impedance

R&C
as close as possible

LED_POWER_PD30

PB_USER_PE8

PB_USER_PE8

LED_POWER_PD30

SYS

TWI1

R199 330RR199 330R

U6G

SAMA5D44A-CU

U6G

SAMA5D44A-CU

PD8/PCK0 M1
PD9/FIQ M2

PD10/CTS0/CDETA N2
PD11/RTS0/SPI2_MISO N3

PD12/RXD0/DCENA N1
PD13/TXD0/SPI2_MOSI P3

PD14/CTS1/CDETB P2
PD15/RTS1/SPI2_SPCK N4

PD16/RXD1/DCENB R2
PD17/TXD1/SPI2_NPCS0 R3

PD18/SENSE0 T9
PD19/SENSE1 P11
PD20/SENSE2 T10
PD21/SENSE3 P10
PD22/SENSE4 U11
PD23/SENSE5 R10
PD24/SENSE6 U10
PD25/SENSE7 R11
PD26/SENSE8 U13
PD27/SENSE9 T14

PD28/SCK0 R1
PD29/SCK1 P1

PD30 N5
PD31/SPI0_NPCS2/PCK1 P5

R193 330RR193 330R

C32
20pF
C32
20pF

C33
20pF
C33
20pF

R206 DNP(1M)R206 DNP(1M)

R356
5.62K 1%

R356
5.62K 1%

R268 22RR268 22R

R152 22RR152 22R

C39
20pF
C39
20pF

R165 330RR165 330R

Y2

32.768KHz CL=12.5pF

Y2

32.768KHz CL=12.5pF

1

23

4

R144 100K 1%R144 100K 1%

R311
2.2K 1%

R311
2.2K 1%

R248 22RR248 22R

TP19
SMD
TP19
SMD

R251 22RR251 22R

R168 330RR168 330R

R246 22RR246 22R

R274 22RR274 22R

R266 22RR266 22R

R269 22RR269 22R

R271 39RR271 39R

R140 470RR140 470R

R252 22RR252 22R

C105
10pF
C105
10pF

R280 22RR280 22R

R275 22RR275 22R

R245 DNP(22R)R245 DNP(22R)

R192 330RR192 330R

R223 DNP(1M)R223 DNP(1M)

R261 22RR261 22R

R136 470RR136 470R

R153 22RR153 22R

Q3

IRLML2502

Q3

IRLML2502

1

32

D10

BLUE

D10

BLUE

R281 DNP(22R)R281 DNP(22R)

R253 22RR253 22R

Y3

12MHz CL=15pF

Y3

12MHz CL=15pF

1 4

32

R270 39RR270 39R

J10

DNP(Header 2X5)

J10

DNP(Header 2X5)

1 2
3 4
5 6
7 8
9 10

U6C

SAMA5D44A-CU

U6C

SAMA5D44A-CU

TSTP4

XINW12
XOUTV12

XIN32W2
XOUT32W3

SHDNT2

WKUPV3

NRSTT1

JTAGSELV2

VBGW11

HHSDPC W16
HHSDMC V16
HHSDPB W15
HHSDMB V15
HHSDPA W14
HHSDMA V14

TSTANA_BUU1

PIOBU0 U3
PIOBU1 T3
PIOBU2 T4
PIOBU3 U4
PIOBU4 P6
PIOBU5 T5
PIOBU6 R4
PIOBU7 U5
PIOBU8 R5
PIOBU9 U6

PIOBU10 R6
PIOBU11 T6
PIOBU12 R7
PIOBU13 U7
PIOBU14 P7
PIOBU15 T7

NC_H10 H10
NC_G10 G10
NC_K10 K10
NC_J10 J10
NC_K9 K9
NC_J9 J9
NC_H9 H9
NC_G9 G9

NC_A8A8
NC_A10A10

NC_E7E7
NC_E9E9

NC_B7B7
NC_D8D8

NC_C7C7
NC_A9A9

NC_D7D7
NC_B9B9

BP1 Tact SwitchBP1 Tact Switch

D8

RED

D8

RED

R162 22RR162 22R

R272 22RR272 22R

R167 330RR167 330R
R164 330RR164 330R

U6H

SAMA5D44A-CU

U6H

SAMA5D44A-CU

PE0/A0/NBS0/MCI0_CDB/CTS4 W19
PE1/A1/MCI0_DB0 U17
PE2/A2/MCI0_DB1 T17
PE3/A3/MCI0_DB2 P16
PE4/A4/MCI0_DB3 U18

PE5/A5/CTS3 R17
PE6/A6/TIOA3 V19

PE7/A7/TIOB3/PWMFI1 U19
PE8/A8/TCLK3/PWML3 T19

PE9/A9/TIOA2 T18
PE10/A10/TIOB2 N14
PE11/A11/TCLK2 R18

PE12/A12/TIOA1/PWMH2 P17
PE13/A13/TIOB1/PWML2 P18

PE14/A14/TCLK1/PWMH3 N17
PE15/A15/SCK3/TIOA0 N18
PE16/A16/RXD3/TIOB0 M15
PE17/A17/TXD3/TCLK0 N19

PE18/A18/TIOA5/MCI1_CK P19
PE19/A19/TIOB5/MCI1_CDA N16
PE20/A20/TCLK5/MCI1_DA0 M14
PE21/A23/TIOA4/MCI1_DA1 M18
PE22/A24/TIOB4/MCI1_DA2 M19
PE23/A25/TCLK4/MCI1_DA3 L18

PE24/NCS0/RTS3 L19
PE25/NCS1/SCK4/IRQ M17
PE26/NCS2/RXD4/A18 L15

PE27/NWR1/NBS1/TXD4 M16
PE28/NWAIT/RTS4/A19 L17

PE29/DIBP/URXD0/TWD1 V1
PE30/DIBN/UTXD0/TWCK1 U2

PE31/ADTRG L4

R265 22RR265 22R

R267 22RR267 22R

R264 22RR264 22R
R263 22RR263 22R

R310
2.2K 1%
R310
2.2K 1%

R258 22RR258 22R

R189 DNP(10K)R189 DNP(10K)

R247 22RR247 22R

R198 330RR198 330R

C38
20pF
C38
20pF

R273 22RR273 22R
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A A

NRST_3V3

5V_USBC

5V_USBC5V_USBB

5V_USBB

VCC_5V VCC_3V3

VCC_3V3 VCC_5V

VCC_3V3

VCC_3V3

EARTH_USB_A

VCC_5V

EARTH_USB_A

EARTH_USB_B/C

EARTH_USB_B/C

DBGU_RTS3_PE24[9]

DBGU_CTS3_PE5[9]

DBGU_RXD3_PE16[9,14]
DBGU_TXD3_PE17[9,14]

NRST_3V3 [4,12,14,15]

TDI [7,14]

TDO [7,14]

TMS [7,14]
TCK [7,14]

NTRST [7]

LCD_ID_PE15[9]

LCD_DAT6_PA6[7]
LCD_DAT7_PA7[7]

LCD_DAT14_PA14[7]
LCD_DAT15_PA15[7]

LCD_DAT23_PA23[7]
LCD_DAT22_PA22[7]

LCD_DEN_PA29[7]
LCD_HSYNC_PA27[7]
LCD_VSYNC_PA26[7]
LCD_PCK_PA28[7]

LCD_TWCK0_PA31[7]
LCD_TWD0_PA30[7]
LCD_DISP_PA25[7]

LCD_PWM_PA24[7]

LCD_PE9[9]
LCD_PE10[9]

AD0_XP_PC27[8]
LCD_SPI1_NPCS2_PB23[7]

AD1_XM_PC28[8]
LCD_SPI1_MISO_PB18[7]

AD2_YP_PC29[8]
LCD_SPI1_MOSI_PB19[7]

AD3_YM_PC30[8]
LCD_SPI1_SPCK_PB20[7]

EDBG_ID_01[14]

LCD_DAT0_PA0[7]
LCD_DAT1_PA1[7]
LCD_DAT2_PA2[7]
LCD_DAT3_PA3[7]

LCD_DAT5_PA5[7]
LCD_DAT4_PA4[7]

LCD_DAT11_PA11[7]
LCD_DAT10_PA10[7]
LCD_DAT9_PA9[7]
LCD_DAT8_PA8[7]

LCD_DAT12_PA12[7]
LCD_DAT13_PA13[7]

LCD_DAT17_PA17[7]
LCD_DAT16_PA16[7]

LCD_DAT19_PA19[7]
LCD_DAT18_PA18[7]

LCD_DAT21_PA21[7]
LCD_DAT20_PA20[7]

USB_VBUS_5V [4]

USBB_EN5V_PE11 [9]

USBC_EN5V_PE14 [9]

USB_OVCUR_PE0 [9]

USBA_VBUS_PE31 [9]

USBA_DM [9]
USBA_DP [9]

USBC_DM [9]
USBC_DP [9]

USBB_DM[9]
USBB_DP[9]
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(CTS3)

(RTS3)

(LCDDAT0)

(LCDDAT6)
(LCDDAT5)
(LCDDAT4)

(LCDDAT3)
(LCDDAT2)
(LCDDAT1)

(LCDDAT11)
(LCDDAT10)
(LCDDAT9)
(LCDDAT8)

(LCDDAT7)

(LCDDAT16)

(LCDDAT15)
(LCDDAT14)
(LCDDAT13)
(LCDDAT12)

(LCDDAT22)
(LCDDAT21)
(LCDDAT20)

(LCDDAT19)
(LCDDAT18)
(LCDDAT17)

(LCDDEN)
(LCDHSYNC)
(LCDVSYNC)
(LCDPCK)

(LCDDAT23)

(IRQ1)
(IRQ2)
(LCDPWM)

(LCDDISP)

(ID_SYS)

LCD

(TXD3)

DEBUG

(RXD3)

JTAG

USB A

USB B & C
J7_USB_A_Upper J7_USB_B_Lower

ENA and ENB Active High

Through Holes

R217

100K 1%

R217

100K 1%

MH3
PTH
MH3
PTH

1

MH1
PTH
MH1
PTH

1

R
15

D
N

P
(6

8K
)

R
15

D
N

P
(6

8K
)

R94 22RR94 22R

R218 100K 1%R218 100K 1%

R125 DNP(0R)R125 DNP(0R)

R126 DNP(0R)R126 DNP(0R)

R
10

D
N

P
(6

8K
)

R
10

D
N

P
(6

8K
)

R53 0RR53 0R

R416 DNP(0R)R416 DNP(0R)

C65
10uF
C65
10uF

VBUS

SH
D

DM
DP
ID

GND

J11
MicroUSB AB Connector

VBUS

SH
D

DM
DP
ID

GND

J11
MicroUSB AB Connector

1
2
3
4
5

8 6

11 7

9

10

C49
10uF
C49
10uF

J1

Header 1X6

J1

Header 1X6

1
2
3
4
5
6

A

B

J16
USB Connector

A

B

J16
USB Connector

5

8

6
7

9 10

1
2
3
4

1112

R214
200K
R214
200K

L12
180ohm at 100MHz

L12
180ohm at 100MHz

1 2

R
12

68
K

R
12

68
K

R
11

68
K

R
11

68
K

C63
100nF
C63
100nF

R224
100K 1%
R224
100K 1%

R
13

D
N

P
(0

R
)

R
13

D
N

P
(0

R
)

L16
180ohm at 100MHz

L16
180ohm at 100MHz

1 2

R227
100K 1%
R227
100K 1%

MH2
PTH
MH2
PTH

1

C68
100nF
C68
100nF

R33 DNP(0R)R33 DNP(0R)

MH4
PTH
MH4
PTH

1

R95 22RR95 22RR259 0RR259 0R

R49 DNP(0R)R49 DNP(0R)

R75 DNP(0R)R75 DNP(0R)

R74 22RR74 22R

J13

Header 2X10

J13

Header 2X10

12
34
56
78
910
1112
13
15
17
19

14
16
18
20

R235 0RR235 0R

R417 0RR417 0R

R50 22RR50 22R

L15
180ohm at 100MHz

L15
180ohm at 100MHz

1 2

C36
20pF
C36
20pF

R220 0RR220 0R

L18
180ohm at 100MHz

L18
180ohm at 100MHz

1 2 U12

SP2526A-1EN-L

U12

SP2526A-1EN-L

ENA 1

FLGA 2

ENB 4

OUTA8

GNG6 FLGB 3

IN7

OUTB5

J2

50 Pin FPC Connector

J2

50 Pin FPC Connector

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

52
51

C48
100nF
C48
100nF

R
14

D
N

P
(0

R
)

R
14

D
N

P
(0

R
)

R32 330RR32 330R

R222
100K 1%
R222
100K 1%
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D D

C C

B B

A A

VCC_5V_HDMI

HDMI_SCL

HDMI_TCK+

HDMI_TD1+

HDMI_TCK-

HDMI_TD0-

SIL_TD1-

SIL_TCK+
SIL_TCK-

SIL_TD0-

SIL_TD2+
SIL_TD2-

SIL_TD1+

SIL_TD0+

HDMI_TD2-

SIL_TD0+

SIL_TD2+ HDMI_TD2+

HDMI_TD0+

SIL_TD1- HDMI_TD1-

SIL_TCK+

SIL_TD1+

SIL_TD0-

SIL_TD2-

SIL_TCK-

HDMI_HPD

HDMI_SDA

HDMI_TD2+
HDMI_TD2-

HDMI_TD1+
HDMI_TD1-

HDMI_TD0+
HDMI_TD0-

HDMI_TCK+
HDMI_TCK-

HDMI_SCL
HDMI_SDA

HDMI_HPD

VCC_5V_HDMI

HDMI_TCK+

HDMI_TD0+

HDMI_TCK-

HDMI_TD0-

HDMI_TCK-
HDMI_TCK+

HDMI_TD0-
HDMI_TD0+

HDMI_TD1-
HDMI_TD1+

HDMI_TD2-

HDMI_TD1+

HDMI_TD2+ HDMI_TD2+
HDMI_TD2-

HDMI_TD1-

1V2_HDMI

1V2_HDMI

VCC_5V

VCC_3V33V3_HDMI

3V3_HDMI

3V3_HDMI

3V3_HDMI

3V3_HDMI

EARTH_HDMI

EARTH_HDMI

HDMI_INT_PA25[7]

HDMI_DAT11_PA11[7]

HDMI_DAT9_PA9[7]

HDMI_DAT12_PA12[7]

HDMI_DAT5_PA5[7]

HDMI_DAT7_PA7[7]
HDMI_DAT8_PA8[7]

HDMI_DAT10_PA10[7]

HDMI_DAT3_PA3[7]
HDMI_DAT4_PA4[7]

HDMI_DAT6_PA6[7]

HDMI_DAT0_PA0[7]
HDMI_DAT1_PA1[7]
HDMI_DAT2_PA2[7]

HDMI_DAT13_PA13[7]

HDMI_DAT22_PA22[7]
HDMI_DAT23_PA23[7]

HDMI_DAT19_PA19[7]
HDMI_DAT20_PA20[7]
HDMI_DAT21_PA21[7]

HDMI_DAT16_PA16[7]
HDMI_DAT17_PA17[7]
HDMI_DAT18_PA18[7]

HDMI_DAT14_PA14[7]
HDMI_DAT15_PA15[7]

HDMI_VSYNC_PA26[7]
HDMI_HSYNC_PA27[7]

HDMI_PCK_PA28[7]

HDMI_DEN_PA29[7]

HDMI_TWD0_PA30[7]
HDMI_TWCK0_PA31[7]

HDMI_TD0_PB28[7]

HDMI_TK0_PB27[7]
HDMI_TF0_PB31[7]

HDMI_RST_PB15[7]

HDMI_MCK_PA24[7]
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Close to SiI9022

HDMI Type A Connector

HDMI

Routing top or bottom

100 ohms differential trace
impedance

(PCK0)

Close to Pin56

IO_SEL: LOW=3.3V 
        HIGH=1.8V

C184
100nF
C184
100nF

C191
10uF
C191
10uF

F1
1812L160/12

F1
1812L160/12
1 2

L8

DNP(WCM-2012HDMI-900T)

L8

DNP(WCM-2012HDMI-900T)

1

2 3

4

C20
100nF
C20
100nF

C174
1nF
C174
1nF

TP7

SMD

TP7

SMD

R406 1KR406 1K

R23 10KR23 10K

L11
180ohm at 100MHz

L11
180ohm at 100MHz

1 2

C169
1nF
C169
1nF

R405 4.7KR405 4.7K

L9

DNP(WCM-2012HDMI-900T)

L9

DNP(WCM-2012HDMI-900T)

1

2 3

4

D5
RB160M-60TR

D5
RB160M-60TR

R29 0RR29 0R

L29

60ohm at 100MHz

L29

60ohm at 100MHz

1 2

L27

60ohm at 100MHz

L27

60ohm at 100MHz

1 2

L28
60ohm at 100MHz

L28
60ohm at 100MHz

1 2

D7

BTR6V8UD

D7

BTR6V8UD

1
2
3

4
56

7

8
9

10

C178
100nF
C178
100nF

C186
100nF
C186
100nF

R411 4.3K 1%R411 4.3K 1%

L10

DNP(WCM-2012HDMI-900T)

L10

DNP(WCM-2012HDMI-900T)

1

2 3

4

J5

HDMI A Connector

J5

HDMI A Connector

DAT2-3
DAT2+1
DAT2_S2

SCL15
SDA16

DAT-6
DAT+4
DAT1_S5

+5V 18
DDC/CEC 17

HPLG19

DAT0-9
DAT0+7
DAT0_S8

CLK+10
CLK-12
CLK_S11

MTG1 20

MTG2 21

MTG3 22

MTG4 23

CEC 13
NC 14

R25
2.2K 1%

R25
2.2K 1%

C182
100nF
C182
100nF

C183
100nF
C183
100nF

R404 DNP(4.7K)R404 DNP(4.7K)

R
30

68
K

R
30

68
K

U3 SiI9022ACUNU3 SiI9022ACUN

D032
D131
D230
D329
D428
D527

D234

D625
D724
D823
D920
D1019
D1118
D1217
D1316
D1415
D1514
D1613
D1711
D1810
D199
D208
D217
D226

CLK22

VSYNC35
HSYNC34
DE33

IN
T

52
H

P
D

54

S
C

L
1

S
D

A
2

EXT_SWING 56

IOVCC18_2 21IOVCC18_1 3

TXC+ 59
TXC- 58

TX0+ 62
TX0- 61

TX1+ 65
TX1- 64

TX2+ 68
TX2- 67

SCLK45

SPDIF36

CVCC12_1 5
CVCC12_2 12

CVCC12_4 42

TM
O

D
E

55

MCLK38

LRCLK44

D
D

C
S

C
L

49
D

D
C

S
D

A
48

I2S041
I2S140
I2S239
I2S337

AGND_1 57

AVCC_2 66AVCC_1 60

IOVCC18_3 46

C
E

C
_D

50
C

E
C

_A
71

C
I2

C
A

72

V
D

D
Q

70

AGND_2 63

IO_SEL 69

CVCC12_5 47
CVCC12_6 53

CGND 43

RESETN51

CVCC12_3 26

eP
A

D
73

C185
100nF
C185
100nF

C173
100nF
C173
100nF

C180
100nF
C180
100nF

C168
100nF
C168
100nF

D2

TVS

D2

TVS

C164
10uF
C164
10uF

C172
1nF
C172
1nF

C165
100nF
C165
100nF

D9

BTR6V8UD

D9

BTR6V8UD

1
2
3

4
56

7

8
9

10

C197
10uF
C197
10uF

R27 10KR27 10K

L5

DNP(WCM-2012HDMI-900T)

L5

DNP(WCM-2012HDMI-900T)

1

2 3

4

D1

TVS

D1

TVS

D3

TVS

D3

TVS

R28 2.2K 1%R28 2.2K 1%

C167
100nF
C167
100nF

R24
2.2K 1%
R24
2.2K 1%

R130 0RR130 0R

R137 0RR137 0R

C179
1nF
C179
1nF

R132 0RR132 0R

C181
10uF
C181
10uF

C166
100nF
C166
100nF

R133 1KR133 1K

R139 0RR139 0R

R134 0RR134 0R

R111 0RR111 0R

R26
4.7K
R26
4.7K

R143 0RR143 0R

R135 0RR135 0R



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

ETH0_LED0

ETH0_LED0

ETH0_XI

ETH0_XO

TX+TX+

ETH0_XI

ETH0_XO

ETH0_LED1ETH0_LED1

TX-

RX+

RX-RX-

RX+

TX-

ETH0_VDD

ETH0_VDD
EARTH_ETH0

EARTH_ETH0

GND_ETH0

ETH0_VDD

VCC_3V3 ETH0_VDD

GND_ETH0EARTH_ETH0
ETH0_VDDA

ETH0_VDDA

ETH0_VDD

NRST_3V3 [4,10,14,15]

G0_RX0_PB8 [7]

G0_TX0_PB12 [7]

G0_RX1_PB9 [7]

G0_TXEN_PB2 [7]

G0_RXER_PB7 [7]
G0_RXDV_PB6 [7]

G0_TX1_PB13 [7]

G0_IRQ_PE1 [9]
G0_MDIO_PB17 [7]
G0_MDC_PB16 [7]

G0_TXCK_PB0 [7]
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Expansion
Boards 
Connectors

SPI2_NPCS2

SPI2_MISO
SPI2_NPCS0

SPI1_NPCS3

SPI1_MISO
SPI1_NPCS0

XPRO Connectors

XPRO Power

XPRO EXT1

XPRO EXT2

ID02
AD0
TIOA4
PWMH3
PCK0
TWD2
URXD1

ID03
AD2
TIOA5
PWMH2
SPI2_NPCS1
TWD1
RXD4

TWCK1
TXD4
SPI2_MOSI
SPI2_SPCK

TWCK2
UTXD1
SPI1_MOSI
SPI1_SPCK

PWML3
TIOB4

TIOB5
PWML2

AD1

AD3

SPI1_MISO

SPI1_SPCK SPI1_MOSI

R328 0RR328 0R

R316 0RR316 0R

R387DNP(0R) R387DNP(0R)

J7

Socket 1X8

J7

Socket 1X8

1
2
3
4
5
6
7
8

R3380R R3380R

R363 DNP(0R)R363 DNP(0R)

J17

Socket 1X10

J17

Socket 1X10

1
2
3
4
5
6
7
8
9
10

R298 DNP(330R)R298 DNP(330R)

R304 0RR304 0R

R238DNP(330R) R238DNP(330R)

R370 0RR370 0R

J21

DNP(Header 2X2)

J21

DNP(Header 2X2)

1
3

2
4

R3660R R3660R

J18

Socket 1X8

J18

Socket 1X8

1
2
3
4
5
6
7
8

R3540R R3540R

R296 DNP(330R)R296 DNP(330R)

R232 0RR232 0R

R293 DNP(0R)R293 DNP(0R)

J6

Socket 1X8

J6

Socket 1X8

1
2
3
4
5
6
7
8

R301 0RR301 0R

R343 0RR343 0R

R291 DNP(330R)R291 DNP(330R)

R307 DNP(0R)R307 DNP(0R)

R297 0RR297 0R

R3230R R3230R

R391 DNP(0R)R391 DNP(0R)

R219100R 1% R219100R 1%

J19

Socket 1X8

J19

Socket 1X8

1
2
3
4
5
6
7
8

R3770R R3770R

R290 DNP(330R)R290 DNP(330R)

R2290R R2290R

J23

DNP(Header 2X10)

J23

DNP(Header 2X10)

1 2
3 4
5 6
7 8
9 10

11 12
13
15
17
19

14
16
18
20

R327DNP(0R) R327DNP(0R)

R233 DNP(330R)R233 DNP(330R)

R353 0RR353 0R

R
24

2
D

N
P

(0
R

)
R

24
2

D
N

P
(0

R
)

R3620R R3620R

R305 0RR305 0R

R225DNP(330R) R225DNP(330R)

R2360R R2360R

R309 0RR309 0R

R321 0RR321 0R

R317 0RR317 0R

R376 DNP(0R)R376 DNP(0R)

R299 DNP(0R)R299 DNP(0R)

R342DNP(0R) R342DNP(0R)

R313 DNP(0R)R313 DNP(0R)

R360 0RR360 0R

R326 DNP(0R)R326 DNP(0R)

R295 0RR295 0R

R322 DNP(330R)R322 DNP(330R)

R3890R R3890R

R306 DNP(0R)R306 DNP(0R)

R371DNP(0R) R371DNP(0R)

R319 0RR319 0R

R303 DNP(0R)R303 DNP(0R)

R294 0RR294 0R

J22

DNP(Header 2X10)

J22

DNP(Header 2X10)

1 2
3 4
5 6
7 8
9 10

11 12
13
15
17
19

14
16
18
20

R320 DNP(0R)R320 DNP(0R)

R365 DNP(0R)R365 DNP(0R)

R345DNP(0R) R345DNP(0R)

R324DNP(0R) R324DNP(0R)

R388 0RR388 0R

R302 DNP(0R)R302 DNP(0R)

R339 DNP(0R)R339 DNP(0R)

R292 0RR292 0R

R385DNP(0R) R385DNP(0R)

R216 100R 1%R216 100R 1%

R308 DNP(330R)R308 DNP(330R)

R318 DNP(0R)R318 DNP(0R)

R315 DNP(0R)R315 DNP(0R)

J14

Header 2X3

J14

Header 2X3

1 2
3 4
5 6

R359DNP(0R) R359DNP(0R)

R3250R R3250R

R289 0RR289 0R

R312 0RR312 0R

R346 DNP(0R)R346 DNP(0R)

J8

Socket 1X8

J8

Socket 1X8

1
2
3
4
5
6
7
8

R
24

0
D

N
P

(0
R

)
R

24
0

D
N

P
(0

R
)

R300 0RR300 0R

J15

Socket 2X18

J15

Socket 2X18

1 2
3 4
5 6
7 8
9 10

11 12
13
15
17
19

14
16
18
20

21 22
23 24
25 26
27 28
29 30
31 32
33 34
35 36

R384 0RR384 0R

R314 DNP(330R)R314 DNP(330R)


