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Schematic: SAMA5D3 Xplained
SHEET SHEET NAME

01

02

03

04

05

06

07

08

09

Title & Revision History

Block Diagram

Power Supply

SAMA5D3x-I & USB

SAMA5D3x-II & NAND

HSMCI

Ethernet_ETH1_10/100

Connectors

SAMA5D3x-II & DDR2

10

11

Ethernet_ETH0_10/100/1000

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

    ATMEL
  SAMA5D36
CORTEX(R)-A5 PROCESSOR
  

E
x
t
e
n
t
i
o
n
 
b
o
a
r
d
s
 
c
o
n
n
e
c
t
o
r
s

EBI

2/4Gb
DDR2
SDRAM

2Gb
NAND
FLASH

SERIAL
DATA
FLASH

Micro SD
  CARD

10/100/1000 
FAST ETHERNET
ETH0

Power rails

VBAT

ANALOG Reference 

10/100
FAST ETHERNET
ETH1

USB
DEVICE

USB
Host
x2

 Single
  PMU
Solution 5V INPUT

USB A,B,C

SD
CARD

Reset
Force PwrOn

Push
Buttons

LCD
Connector

JTAG & DBGU JTAG
DBGU

USER
LEDS

PIO

5V & 3V3
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LCDDAT0
LCDDAT1
LCDDAT2
LCDDAT3
LCDDAT4
LCDDAT5
LCDDAT6
LCDDAT7
LCDDAT8
LCDDAT9
LCDDAT10
LCDDAT11
LCDDAT12
LCDDAT13
LCDDAT14
LCDDAT15

MCI0_CDA
MCI0_DA0
MCI0_DA1
MCI0_DA2
MCI0_DA3
MCI0_DA4
MCI0_DA5
MCI0_DA6

LCDPWM
LCDDISP
LCDVSYNC
LCDHSYNC
LCDPCK
LCDDEN

MCI0_DA7

GTXCK

GTX0

GRX0

GMDC
GMDIO
G125CK
MCI1_CDA
MCI1_DA0
MCI1_DA1
MCI1_DA2
MCI1_DA3
MCI1_CK
SCK1
CTS1
RTS1
RXD1
TXD1
DRXD
DTXD

ETX0
ETX1
ERX0
ERX1
ETXEN
ECRSDV

LCDDAT17
LCDDAT16
LCDDAT21/PCK2

ECRSDV
EREFCK
EMDC
EMDIO
LCDDAT20
LCDDAT19
LCDDAT18

TK0
TF0
TD0

SPI1_NPCS2/TWCK1/ISI_D10
SPI1_NPCS3/ISI_D9
URXD0/ISI_D8
UTXD0/ISI_PCK
IRQ_PMIC

MCI0_CK
SPI0_MISO
SPI0_MOSI
SPI0_SPCK
SPI0_NPCS0
SCK0/CANRX0
CTS0/CANTX0

SPI0_NPCS3
RXD0
TXD0
ADTRG
AD0

MCI0_CD
MCI1_CD
PWR_MCI0
EN5V_USBB
EN5V_USBC
OVCUR_USB
RST_LCD
IRQ1
IRQ2
VBUS_SENSE/A9

A16/CTS3

A22/NANDCLE
1-Wire/User led1/A23/CTS2

Power led/A24/RTS2

NCS0/TXD2
LCDDAT22
LCDDAT23
NWR1/NBS1/TCLK2
STA_PMIC
ADTRG/PWML1

LCD

VCC
VCC

GND

LCDDISP

LCDVSYNC

LCDDEN

SPI0_MISO/AD2_YP

SPI0_SPCK/AD0_XP

LCDDAT0

Reset

IRQ1
TWCK1

LCDPWM

LCDHSYNC

LCDPCK

SPI0_MOSI/AD1_XM

SPI0_NPCS3/AD3_YM

GND

ISI_D5

ISI_D3

ISI_D1

ISI_D7

ISI_HSYNC/UTXD1
ISI_VSYNC/URXD1

ISI_D6

ISI_D4

ISI_D2

ISI_D0

JUMPER DESCRIPTION

JP2

PART FUNCTIONDEFAULT

JP3
JP4
JP5
JP6

JP1 SHORT

CLOSE

I_IOM Measurement

CS Serial flash memory
CS Nand flash memoryCLOSE

I_IOP Measurement

I_CORE Measurement
I_IODDR Measurement

PD31

PA18
PA17
PA16
PIOA

PA19
PA20
PA21

PA26
PA27

PA22
PA23
PA24

PA28
PA29
PA30

PA25

PA31

PB0
PIOB

PB4
PB3
PB2
PB1

PB7
PB6
PB5

PB10
PB11
PB12

PB8

PB13
PB14
PB15

PB9

PIOB

PB18
PB17
PB16

PC1
PC0
PIOC

PC5
PC4
PC3
PC2

PC9
PC8
PC7
PC6

PC13
PC12
PC11
PC10

PC15
PC14

PC17
PC16
PIOC

PC21
PC20
PC19
PC18

PC25
PC24
PC23
PC22

PC29
PC28
PC27
PC26

PC31
PC30

PD17
PD16
PIOD

PD21
PD20
PD19
PD18

PIO MUXING

USAGEUSAGEUSAGE USAGEUSAGEUSAGE

USAGE
PE0
PIOE

PE4
PE3
PE2
PE1

PE7
PE6
PE5

PE11
PE10
PE9
PE8

USAGE

PE15
PE14
PE13
PE12

PIOE USAGE

PD22

PD26
PD25
PD24
PD23

PD30
PD29
PD28
PD27

PB21

PB19

PB26

PB24
PB23
PB22

PB28
PB29

PB27

PB25

PB31

PB20

PB30

PE17
PE16

PE21
PE20
PE19
PE18

PE25

PE23
PE24

PE22

PE28

PE26
PE27

PE31

PE29
PE30

PA12
PA11
PA10
PA9
PA8
PA7
PA6
PA5
PA4
PA3
PA2
PA1
PA0
PIOA

PA15
PA14
PA13

RK0
RF0
RD0
SPI1_MISO
SPI1_MOSI
SPI1_SPCK
SPI1_NPCS0
SPI1_NPCS1/TWD1/ISI_D11

A25/RXD2

PD0
PD1
PD2

PD8

PD3

PD6
PD5
PD4

PIOD

PD13
PD12

PD7

PD10
PD9

PD15

PD11

PD14

USAGE

GTX1
GTX2
GTX3

GRX1
GRX2
GRX3

GTXEN
INT_GETH
GRXCK
INT_ETH
GRXER
CANRX1
CANTX1

AD1
AD2
AD3
AD4
AD5
AD6
AD7
AD8
AD9
AD10/PCK0
/PCK1

A10
A11
A12
A13
A14
A15/SCK3

A17/RTS3
A18/RXD3
A19/TXD3
A20/SCK2
A21/NANDALE

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

TWD1

SHORT
SHORT
SHORT
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BP1

BP2

5V_MAIN

VDDCORE

VDDIOP1

VDDIOP0

VDDANA

VDDPLLA

VDDOSC

VDDIODDR

VDDIOM

AVDDL_PLL

DVDDL

AVDDL

FUSE_2V5

5V_MAIN

3V3

3V3

VDDUTMIC

3V3

5V_MAIN

TWCK_PMIC[7]
TWD_PMIC[7]

NRST[5,9,10,11]

SHDN[5]

PC31[7]

WKUP[5]

Vbus[5]

5V_Ext[11]

PE30[7]
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(1V2)

(1V8)

(3V3)

(3V3)

(2V5)

RESETWAKUP or
Force Power ON

Auto
PWRON
(option)

Place TP6 TP7 to Bottom

PC27
PC26

R1 R2 R3 R175 R176 R177 0R 0805

C10
100nF
C10
100nF

L9 2.2uHL9 2.2uH

R14
49.9K
R14
49.9K

C21
2.2uF
C21
2.2uF

BP2BP2

C4
1uF
C4
1uF

C13
10uF
C13
10uF

R16 0RR16 0R

C23
2.2uF
C23
2.2uF

R17 2R2R17 2R2

C20
100nF
C20
100nF

MN1 ACT8865MN1 ACT8865

G
N

D
P

1
29

G
N

D
A

2

INL45 5VP131

INL67 6

G
N

D
P

2
28

VP226

G
N

D
P

3
14

E
X

P
A

D
33

VP316
NC225

VDDREF23

nRST011
nIRQ12
nPBSTAT13
VSEL20
NC118
PWRHLD10
PWREN17

SCL21
SDA22

REFBP32

nPBIN9

SW1 30
OUT1 1

OUT2 24SW2 27

SW3 15
OUT3 19

OUT4 3

OUT5 4

OUT6 7

OUT7 8

R175 0RR175 0R

C2
4.7uF
C2
4.7uF

JP1 DNP(JUMPER)JP1 DNP(JUMPER)

1 2

TP7SMD TP7SMD

Q1

IRLML2502

Q1

IRLML2502

1

3

2

C5
1uF
C5
1uF

R19

100K 1%

R19

100K 1%

C1
4.7uF
C1
4.7uF

R15
0R
R15
0R

J2

DNP(DC JACK)

J2

DNP(DC JACK)

3

1
2

L11
180ohm at 100MHz

L11
180ohm at 100MHz

1 2

L8
180ohm at 100MHz

L8
180ohm at 100MHz

1 2

C18
47nF
C18
47nF

C22
2.2uF
C22
2.2uF

JP3 DNP(JUMPER)JP3 DNP(JUMPER)

1 2

R11 0RR11 0R

TP2
SMD

TP2
SMD

C26
4.7uF
C26
4.7uF

C6
1uF
C6
1uF

R6
1.5K 1%

R6
1.5K 1% L5 2.2uHL5 2.2uH

JP4 DNP(JUMPER)JP4 DNP(JUMPER)

1 2

C25
100nF

C25
100nF

L6

60mA10uH

L6

60mA10uH

C3
4.7uF
C3
4.7uF

JP2 DNP(JUMPER)JP2 DNP(JUMPER)

1 2

R7
1.5K 1%
R7

1.5K 1%

C11
4.7uF
C11
4.7uF

R5 2R2R5 2R2

R8
10K
R8
10K

R4
1R
R4
1R

C17
100nF
C17
100nF

C9
10uF
C9
10uF

L7 2.2uHL7 2.2uH

C19
100nF

C19
100nF

R176 DNP(0R)R176 DNP(0R)

TP6SMD TP6SMD

L12

60mA10uH

L12

60mA10uH

C7
4.7uF
C7
4.7uF

D4

P4SMAJ5.0A

D4

P4SMAJ5.0A1
2

R186 0RR186 0R

L3
180ohm at 100MHz

L3
180ohm at 100MHz

1 2

L1
180ohm at 100MHz

L1
180ohm at 100MHz

1 2

R12 49.9KR12 49.9K

L10
180ohm at 100MHz

L10
180ohm at 100MHz

1 2

C15
10uF
C15
10uF

TP1
SMD

TP1
SMD

C14
100nF
C14
100nFR18 1KR18 1K

R3 DNP(0R)R3 DNP(0R)

C130
10nF
C130
10nF

C16
10uF
C16
10uF

C8
10uF
C8
10uF

R9 DNP(0R)R9 DNP(0R)

C24
2.2uF
C24
2.2uF

R13 0RR13 0R

R10 2R2R10 2R2

L4

60mA10uH

L4

60mA10uH

R1 0RR1 0R

L2
180ohm at 100MHz

L2
180ohm at 100MHz

1 2

BP1BP1

C12
10uF
C12
10uF

R2 DNP(0R)R2 DNP(0R)

R177 DNP(0R)R177 DNP(0R)
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HHSDPC

HHSDMA
HHSDPA

HHSDMB
HHSDPB

HHSDMC

TDI
TMS
TCK
TDO
NTRST

NRST

SHDN
WKUP

PE23

PE24

VDDBU

HHSDMC
HHSDPC

HHSDMB
HHSDPB

ADVREF

5V_USBB 5V_USBC

5V_USBB

5V_USBC

VDDIOP1

VDDIOP0

VDDIOM

VDDIOP0

VDDOSC

FUSE_2V5

3V3

GNDUTMI
GNDUTMI

GNDUTMI

3V3

3V3

VDDPLLA

VDDIODDR

VDDCORE

VDDUTMIC

VDDANA

EARTH_USB

5V_MAIN

EARTH_USB

EARTH_USB_A

3V3

EARTH_USB_A

WKUP[4]
SHDN[4]

PE[0..31][4,7,8,11]

PE5 [7]

TMS[11]
TCK[11]
TDO[11]

TDI[11]

NRST[4,9,10,11]

AREF [11]

NTRST[11]

VBat[11]

Vbus[4]

PE9[7,11]

PE29[7,11]

PE4 [7]

PE3 [7]
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LED

OVCUR_USB

USB HOST B&C INTERFACE

USB DEVICE A INTERFACE

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

(Super)-Capacitor
energy storage

Routing top or bottom

Routing USB

A copper plan
for GNDUTMI cover
all USB compoments

top/bot

top/bot

top/bot

top/bot

(VBUS_SENSE)

USER BUTTON

J7_USB_A_Up J7_USB_B_Down
EN5V_USBC

EN5V_USBB

Place TP5 to Bottom

Place TP4 to Bottom

Populate R185 if
no Super Cap (C41)

R185

1.5K 1%

R185

1.5K 1%

R25 10KR25 10K

BP3BP3

C50
100nF
C50
100nF

C60
10pF
C60
10pF

C32

100nF

C32

100nF

R29 DNP(0R)R29 DNP(0R)

Y2
32.768KHz CL=12.5pF
Y2
32.768KHz CL=12.5pF

12
3 4

D1

BAT54C

D1

BAT54C

1
2

3

TP5
SMD
TP5
SMD

C40
1uF
C40
1uF

C49 20pFC49 20pF

C52
100nF
C52
100nF

C54
100nF
C54
100nF

C48
100nF
C48
100nF

C53 20pFC53 20pF

R27
200K
R27
200K

VBUS
DM
DP
ID

GND

J6
UBAF-1015P

VBUS
DM
DP
ID

GND

J6
UBAF-1015P

1
2
3
4
5

7
6

8

R28
0R
R28
0R

MN3

SP2526A-2E

MN3

SP2526A-2E

ENA 1

FLGA 2

ENB 4

OUTA8

GNG6 FLGB 3

IN7

OUTB5

TP4
SMD
TP4
SMD

C38
100nF
C38
100nF

C43
100nF
C43
100nF

D3

RED

D3

RED

C59
100nF
C59
100nF

C35
100nF
C35
100nFC41

DNP(0.2F/3V3)

C41

DNP(0.2F/3V3)

C28
100nF
C28
100nF

R34 470RR34 470R

R24 100K 1%R24 100K 1%

MN2H
SAMA5D3x_BGA324

MN2H
SAMA5D3x_BGA324
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N

D
C

O
R

E
_1

A
16
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E
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C
5
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D
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E
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C
7
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E
_2
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9

VDDIODDR_1 D13
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E
_3

D
14
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N
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IO

D
D

R
_1

E
14

G
N

D
IO

D
D

R
_2

F1
0

G
N

D
IO

D
D

R
_3

F1
3

VDDIODDR_2 F14

G
N

D
IO

D
D

R
_4

F1
5

V
D

D
IO

P
0_

1
G

7

VDDIODDR_3 G10
VDDIODDR_4 G13
VDDIODDR_5 H11

G
N

D
IO

D
D

R
_5

H
14

G
N

D
IO

P
_1

J7

G
N

D
IO

M
_1

J1
1

G
N

D
A

N
A

L4

ADVREF L5

VDDANA L6

V
D

D
IO

P
1_

1
L1

1
V

D
D

IO
P

1_
2

M
4

TDOM11

TMSN10

G
N

D
IO

P
_2

N
11

G
N

D
C
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R

E
_3

N
13

G
N

D
FU

S
E

P
4

TCKP9

G
N

D
P

LL
P

10

NTRSTP11

G
N

D
U

TM
I_

1
R

12

VDDFUSE R3

TDIR8

VDDPLLA R10

VBGR11

VDDIOM_1 P12

V
D

D
C

O
R

E
_4

T7

G
N

D
C

O
R

E
_4

T8

JTAGSELT9

WKUPT10

G
N

D
O

S
C

T1
1

SHDNT12

G
N

D
B

U
T1

3

G
N

D
C

O
R

E
_5

T1
4

V
D

D
C

O
R

E
_5

T1
5

VDDIOM_2 T16

G
N

D
IO

M
_2

T1
7

G
N

D
IO

P
_3

U
7

XINU8

BMSU9

VDDOSC U11

VDDUTMII U13

TSTU15

XIN32U16

V
D

D
C

O
R

E
_6

U
17

V
D

D
C

O
R

E
_7

V
7

XOUTV8

NRSTV9

V
D

D
IO

P
0_

2
V

11

VDDUTMIC V13

V
D

D
B

U
V

15

XOUT32V16

G
N

D
C

O
R

E
_6

V
17

G
N

D
IO

P
_4

E
5

HHSDMAV10
HHSDPAU10

HHSDMCV14
HHSDPCU14

HHSDPBU12 HHSDMBV12

DIBNU6
DIBPV6

R23
1.5K 1%
R23
1.5K 1%

L21 180ohm at 100MHzL21 180ohm at 100MHz
1 2

C61
100nF
C61
100nF

C29
100nF
C29
100nF

C27
10nF
C27
10nF

C56 20pFC56 20pF

R33 100K 1%R33 100K 1%

C44
100nF
C44
100nF

Y1
12MHz CL=15pF
Y1
12MHz CL=15pF

12
3 4

R21
100K 1%

R21
100K 1%

C30
100nF
C30

100nF
C37
100nF
C37
100nF

C47
100nF
C47
100nF

C42
100nF
C42
100nF

C34
100nF
C34
100nF

R22
DNP(100K)
R22
DNP(100K)

C64
100nF
C64
100nF

Q2
IRLML2502
Q2
IRLML2502

1

32

R30
5.62K 1%
R30
5.62K 1%

R32 470RR32 470R

C57
100nF
C57
100nF

C36
100nF
C36
100nF

L13
180ohm at 100MHz

L13
180ohm at 100MHz

1 2

C46
100nF
C46
100nF

C39
100nF
C39
100nF

C62
10uF
C62
10uF C63

100nF
C63
100nF

C33
100nF
C33
100nF

C55
100nF
C55
100nF

L15
180ohm at 100MHz

L15
180ohm at 100MHz

1 2

R20 100RR20 100R

C31
100nF
C31
100nF

D2

BLUE

D2

BLUE

C58
100nF
C58
100nF

A

B

J7
USB8S-AR2HF-NBW-S2

A

B

J7
USB8S-AR2HF-NBW-S2

5

8

6
7

9 10

1
2
3
4
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C45
100nF
C45
100nF

R31 0RR31 0R

C51 20pFC51 20pF

L14
180ohm at 100MHz

L14
180ohm at 100MHz

1 2

R26 100K 1%R26 100K 1%

C65
10uF
C65
10uF
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DDR_D5
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DDR_D8
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DDR_A8

DDR_D27
DDR_D26
DDR_D25

DDR_D31

DDR_D29
DDR_D28

DDR_D30
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DDR_A9

DDR_A2

DDR_A10

DDR_D18
DDR_A3

DDR_A11

DDR_A4

DDR_A12

DDR_A5

DDR_VREF
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DDR_D16

DDR_A6
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DDR_D20
DDR_D21
DDR_D22
DDR_D23
DDR_D24
DDR_D25

DDR_DQS3

DDR_DQS2

DDR_D30
DDR_D31

DDR_D28
DDR_D29

DDR_BA0
DDR_BA1
DDR_BA2

DDR_A1

DDR_CKE
DDR_CLK
DDR_CLKN

DDR_A0

DDR_A2
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DDR2 SDRAM

Opt MT47H128M16RT
Opt MT47H128M16RT

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 SAMA5D36
The layout EBI DDR2  should use controlled impedance traces of ZO= 50ohm characteristic impedance.

Differencial 100 Ohms
Top/Bottom

Differencial 100 Ohms
Top/Bottom

Differencial 100 Ohms
Top/Bottom

C98
100nF
C98
100nF

C99 100nFC99 100nF

C73 100nFC73 100nF

C100
100nF
C100
100nF

R46
1.5K 1%
R46
1.5K 1%

C68 100nFC68 100nF

R45
1R
R45
1R

R39 4.7KR39 4.7K

R43 200R 1%R43 200R 1%

C93 100nFC93 100nF

C90 100nFC90 100nF

C69 100nFC69 100nF

R41 4.7KR41 4.7K

C91 100nFC91 100nF

C70 100nFC70 100nF

C97 100nFC97 100nF

MT47H64M16HR

DDR2 SDRAM

MN5

MT47H64M16HR

DDR2 SDRAM

MN5

A0M8
A1M3
A2M7
A3N2
A4N8
A5N3
A6N7
A7P2
A8P8
A9P3
A10M2

BA0L2

ODTK9

DQ0 G8
DQ1 G2
DQ2 H7
DQ3 H3
DQ4 H1
DQ5 H9
DQ6 F1
DQ7 F9

UDQSB7
UDQSA8

LDMF3

VDD J9
VDD M9

VDDL J1

VREF J2

VDDQ E9

VSS A3
VSS E3

VDDQ A9

VDD E1

RFU1A2
RFU2E2

CKEK2

CKJ8
CKK8

CASL7
RASK7

WEK3

CSL8 VDDQ C3
VDDQ C7
VDDQ C9

VSSQ D8
VSSQ E7
VSSQ F2
VSSQ F8

VDD A1

VSS J3

A11P7

BA1L3

A12R2

BA2L1

VSS N1

VSSDL J7

VSSQ B2

RFU3R3

DQ8 C8
DQ9 C2

DQ10 D7
DQ11 D3
DQ12 D1
DQ13 D9
DQ14 B1
DQ15 B9

VDD R1

VDDQ G1

VDDQ G7
VDDQ G9

VSS P9

VSSQ D2

VSSQ A7

VSSQ B8

VSSQ H2
VSSQ H8

VDDQ G3

VDDQ C1

UDMB3

LDQSE8 LDQSF7

RFU4R7

A13R8

R40 4.7KR40 4.7K

C79 100nFC79 100nF

R36 DNP(1K)R36 DNP(1K)
C71 100nFC71 100nF

R47
1.5K 1%
R47
1.5K 1%

R42 4.7KR42 4.7K

MT47H64M16HR

DDR2 SDRAM

MN4

MT47H64M16HR

DDR2 SDRAM

MN4

A0M8
A1M3
A2M7
A3N2
A4N8
A5N3
A6N7
A7P2
A8P8
A9P3
A10M2

BA0L2

ODTK9

DQ0 G8
DQ1 G2
DQ2 H7
DQ3 H3
DQ4 H1
DQ5 H9
DQ6 F1
DQ7 F9

UDQSB7
UDQSA8

LDMF3

VDD J9
VDD M9

VDDL J1

VREF J2

VDDQ E9

VSS A3
VSS E3

VDDQ A9

VDD E1

RFU1A2
RFU2E2

CKEK2

CKJ8
CKK8

CASL7
RASK7

WEK3

CSL8 VDDQ C3
VDDQ C7
VDDQ C9

VSSQ D8
VSSQ E7
VSSQ F2
VSSQ F8

VDD A1

VSS J3

A11P7

BA1L3

A12R2

BA2L1

VSS N1

VSSDL J7

VSSQ B2

RFU3R3

DQ8 C8
DQ9 C2

DQ10 D7
DQ11 D3
DQ12 D1
DQ13 D9
DQ14 B1
DQ15 B9

VDD R1

VDDQ G1

VDDQ G7
VDDQ G9

VSS P9

VSSQ D2

VSSQ A7

VSSQ B8

VSSQ H2
VSSQ H8

VDDQ G3

VDDQ C1

UDMB3

LDQSE8 LDQSF7

RFU4R7

A13R8

C94 100nFC94 100nF

C78 100nFC78 100nF

C74 100nFC74 100nF

C101
4.7uF
C101
4.7uF

R38 0RR38 0R

R44
200R 1%
R44
200R 1%

C95 100nFC95 100nF

C75 100nFC75 100nF

TP3
SMD
TP3
SMD

L16

10uH 60mA

L16

10uH 60mA

C96 100nFC96 100nF

R37 0RR37 0R

C102
100nF
C102
100nF

MN2F
SAMA5D3x_BGA324
MN2F
SAMA5D3x_BGA324

DDR_CAS A5

DDR_A13 A6

DDR_A11 A7

DDR_A7 A8

DDR_A2 A9

DDR_D30 A10

DDR_D27 A11

DDR_CLKN A12

DDR_DQSN3 A13

DDR_D25 A14DDR_D24 A15

DDR_DQSN2 A17

DDR_D19 A18

DDR_WE B5

DDR_BA1 B6

DDR_CKE B7

DDR_A9 B8

DDR_A4 B9

DDR_A0 B10

DDR_D28 B11

DDR_CLK B12

DDR_DQS3 B13

DDR_D23 B14

DDR_DQM2 B15

DDR_D16 B16

DDR_DQS2 B17

DDR_D17 B18

DDR_CS C8

DDR_A8 C10

DDR_A1 C11

DDR_CALN C12

DDR_VREF C13

DDR_BA0 E9

DDR_DQSN0 D18

DDR_D12 D17

DDR_D14 D16

DDR_D22 D15

DDR_DQM3 D12

DDR_A3 D11

DDR_A6 D10

DDR_A12 D9

DDR_D13 C18

DDR_D15 C17

DDR_D20 C16

DDR_D18 C15

DDR_D21 C14

DDR_A5 E10

DDR_D31 E11

DDR_D26 E12

DDR_CALP E13

DDR_BA2 F9

DDR_A10 F11

DDR_D29 F12

DDR_D8 F16

DDR_D6 F17

DDR_DQSN1 F18

DDR_RAS G11

DDR_DQM0 G12

DDR_D10 G14

DDR_D7 G15

DDR_D4 G16DDR_D3 G17

DDR_DQS1 G18

DDR_D0 H12

DDR_D2 H13

DDR_D5 H15

DDR_D1 H17

DDR_DQM1 E15

DDR_D11 E16

DDR_D9 E17

DDR_DQS0 E18

C88 100nFC88 100nF

C80 100nFC80 100nF

C89 100nFC89 100nF

C82 100nFC82 100nF

R35 DNP(1K)R35 DNP(1K) C66 100nFC66 100nF

C83 100nFC83 100nF
C81 100nFC81 100nF

C84 100nFC84 100nF

C76 100nFC76 100nF

C104
100nF
C104
100nF

C86 100nFC86 100nFC85 100nFC85 100nF

C77 100nFC77 100nF

C67 100nFC67 100nF

C87 100nFC87 100nF

C92 100nFC92 100nF

C72 100nFC72 100nF

C103
4.7uF
C103
4.7uF
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PE30

M_EBI_D2

PE21

M_EBI_D3

PE31

M_EBI_D4

NRD
NWE

M_EBI_D2

M_EBI_D4
M_EBI_D3

M_EBI_D6
M_EBI_D7

M_EBI_D5

M_EBI_D0
M_EBI_D1

M_EBI_D5

PE24

M_EBI_D6
M_EBI_D7

PE25

NRD

PE22

M_EBI_D0

PE27

NWE

PE28
PE29

NANDRDY

M_EBI_D1

PE23

PE26

PD13
PD12

PD8
PD9

PD4
PD5
PD6
PD7

PD28

PD16
PD17
PD18

PD10
PD11

PD15
PD14

PD26

PD19

PD23
PD22
PD21
PD20

PD25
PD24

PD29
PD30
PD31

PD27

PD3
PD2
PD1
PD0

PB3
PB2
PB1
PB0

PB13
PB12

PB8
PB9

PB4
PB5
PB6
PB7

PB28

PB16
PB17
PB18

PB10
PB11

PB15
PB14

PB26

PB19

PB23
PB22
PB21
PB20

PB25
PB24

PB29
PB30
PB31

PB27

PA0
PA1
PA2
PA3
PA4
PA5
PA6
PA7
PA8
PA9
PA10
PA11

PA15
PA14
PA13
PA12

PA16
PA17
PA18
PA19

PA23
PA22
PA21
PA20

PA25
PA24

PA28
PA29
PA30
PA31

PA27
PA26

PC3
PC2
PC1
PC0

PC13
PC12

PC8
PC9

PC4
PC5
PC6
PC7

PC28

PC16
PC17
PC18

PC10
PC11

PC15
PC14

PC26

PC19

PC23
PC22
PC21
PC20

PC25
PC24

PC29
PC30
PC31

PC27

PE15
PE14

PE16
PE17
PE18
PE19

PE21
PE22

PE1
PE2
PE3
PE4
PE5
PE6
PE7
PE8
PE9

PE0

PE10
PE11
PE12
PE13

PE20

PC0

PC1

PC2

PC3

PC5

PC6

PC8

PC9

PE23

PD11

PD12
PD10

NCS3

NCS3

PD13

PC7

PC4

PC23

PC22

PC24

PA30
PA31

PC26
PC27

NANDRDY

VDDIOM

VDDIOM

VDDIOP1

VDDIOP1

VDDIOM

3V3

3V3

PE[0..31] [4,5,8,11]

PD[0..31] [8,11]

PB[0..31] [8,9,10,11]

PA[0..31] [11]

PC[0..31] [4,11]

J15_Pin5 [11]
ETH1_PC1 [10]

ETH1_PC2 [10]
J15_Pin4 [11]

J15_PC3 [11]
ETH1_PC3 [10]

ETH1_PC4 [10]
J15_PC4 [11]

J18_PC5 [11]
ETH1_PC5 [10]

ETH1_PC6 [10]
J18_PC6 [11]

J18_PC7 [11]
ETH1_PC7 [10]

ETH1_PC8 [10]
J18_PC8 [11]

J18_PC9 [11]
ETH1_PC9 [10]

ETH1_PC0 [10]
J15_Pin6 [11]

J15_TWD [11]
J15_TWCK [11]

TWCK_LCD [11]
TWD_LCD [11]

TWCK_ISI [11]
TWD_ISI [11]

TWCK_PMIC [4]
TWD_PMIC [4]
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(NANDCE)

(NANDCLE)
(NANDALE)

(NANDCLE)
(NANDALE)

(SPI0_MIS0)
(SPI0_MOSI)

OPTIONAL

(SPI0_SPCK)

(SPI0_CS)

R150 22RR150 22R

R138 22RR138 22R

MN2C
SAMA5D3x_BGA324
MN2C
SAMA5D3x_BGA324

PC0_ETX0 D8
PC1_ETX1 A4
PC2_ERX0 E8
PC3_ERX1 A3

PC4_ETXEN A2
PC5_ECRSDV F8

PC6_ERXER B3
PC7_EREFCK G8

PC8_EMDC B4
PC9_EMDIO F7

PC10 A1
PC11 D7
PC12 C6
PC13 E7
PC14 B2
PC15 F6
PC16 B1
PC17 E6
PC18 C3
PC19 D6
PC20 C4
PC21 D5
PC22 C2
PC23 G9
PC24 C1
PC25 H10
PC26 H9
PC27 D4
PC28 H8
PC29 G5
PC30 D3
PC31 E4

C105
100nF
C105
100nF

C107
100nF
C107
100nF

R155 22RR155 22R

R51

1.5K 1%

R51

1.5K 1%

R143 22RR143 22R

R180 3.3KR180 3.3K

MN2E
SAMA5D3x_BGA324
MN2E
SAMA5D3x_BGA324

PE0_A0/NBS0 P13
PE1_A1 R14
PE2_A2 R13
PE3_A3 V18
PE4_A4 P14
PE5_A5 U18
PE6_A6 T18
PE7_A7 R15
PE8_A8 P17
PE9_A9 P15

PE10_A10 P18
PE11_A11 R16
PE12_A12 N16
PE13_A13 R17
PE14_A14 N17

PE15_A15_SCK3 R18
PE16_A16_CTS3 N18
PE17_A17_RTS3 P16
PE18_A18_RXD3 M18
PE19_A19_TXD3 N15
PE20_A20_SCK2 M15

PE21_A21/NANDALE N14
PE22_A22/NANDCLE M17

PE23_A23_CTS2 M13
PE24_A24_RTS2 M16
PE25_A25_RXD2 N12

PE26_NCS0_TXD2 M14
PE27_NCS1_TIOA2 M12
PE28_NCS2_TIOB2 L13

PE29_NWR1/NBS1_TCLK2 L15
PE30_NWAIT L14

PE31_IRQ_PWML1 L16

MN7

DNP(DS2431)

MN7

DNP(DS2431)

IO2

G
N

D
1

NC1 3
NC2 4
NC3 5
NC4 6

R154 22RR154 22R

R160 22RR160 22R

R144 22RR144 22R

R181 3.3KR181 3.3K

MN8

DNP(N25Q032A13ESE40F)

MN8

DNP(N25Q032A13ESE40F)

HOLD/DQ3 7
GND 4

VCC 8

S1

C6

DQO5
DQ12

W/Vpp/DQ2 3

MN11

DNP(DS28E05)

MN11

DNP(DS28E05)

NC2

IO1

GND 3

R153 22RR153 22R

JP6
JUMPER

JP6
JUMPER

1 2

R141 22RR141 22R

R161 22RR161 22R

MN2A
SAMA5D3x_BGA324
MN2A
SAMA5D3x_BGA324

PA0_LCDDAT0 E3
PA1_LCDDAT1 F5
PA2_LCDDAT2 D2
PA3_LCDDAT3 F4
PA4_LCDDAT4 D1
PA5_LCDDAT5 J10
PA6_LCDDAT6 G4
PA7_LCDDAT7 J9
PA8_LCDDAT8 F3
PA9_LCDDAT9 J8

PA10_LCDDAT10 E2
PA11_LCDDAT11 K8
PA12_LCDDAT12 F2
PA13_LCDDAT13 G6
PA14_LCDDAT14 E1
PA15_LCDDAT15 H5
PA16_LCDDAT16 H3
PA17_LCDDAT17 H6
PA18_LCDDAT18 H4
PA19_LCDDAT19 H7
PA20_LCDDAT20 H2
PA21_LCDDAT21 J6
PA22_LCDDAT22 G2
PA23_LCDDAT23 J5

PA24_LCDPWM F1
PA25_LCDDISP J4

PA26_LCDVSYNC G3
PA27_LCDHSYNC J3

PA28_LCDPCK G1
PA29_LCDDEN K4

PA30_TWD0 H1
PA31_TWCK0 K3

R167 22RR167 22R

R48
100K 1%

R48
100K 1%

R142 22RR142 22R

R166 22RR166 22R

R156 22RR156 22R

R147 22RR147 22R

R50
100K 1%

R50
100K 1%

R157 22RR157 22R

R165 22RR165 22R

R148 22RR148 22R

JP5

JUMPER

JP5

JUMPER

1
2R164 22RR164 22R

R49
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PB0_GTX0 T2
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PB3_GTX3 N6
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PB6_GRX2 R4
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PB8_GTXCK R5
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PB11_GRXCK V3
PB12_GRXDV P6
PB13_GRXER V1

PB14_GCRS R7
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PB17_GMDIO V2
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VSS 13
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CLE16
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G125CK

GTX0
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GRX0
GRX1

GRX2
GRX3

GTXCK

GTX_CTL

GRXCK

GRX_CTL

GMDC

GMDIO
INT_GETHR

ETH0
10Base-T/100Base-TX/1000BASE-T

top/bot

RGMII Routing Constraints (Reduced Gigabit Media Independent Interface):
The RGMII signals must be length-matched by TX and RX groups.
That is, the TX group should be matched within 0.25 inch (6.35 mm),
and the RX group should be matched within 0.25 inch (6.35 mm).
Total length should not exceed 1.75 inch (44.5 mm).
There is no requirement to match the TX and RX groups
because their clocks are not related.
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top/bot
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top/bot
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RXC/B-CAST_OFF 19

CRS/CONFIG1 29
COL/CONFIG0 28

TXD1 25
TXD0 24
TXEN 23

RXD3/PHYAD0 13
RXD2/PHYAD1 14
RXD1/PHYAD2 15
RXD0/DUPLEX 16

RXDV/CONFIG2 18
RXER/ISO 20

MDC 12
MDIO 11

INTRP/NAND 21

VDDA_3V3 3

VDDIO 17

RESET 32

TXP7

TXM6

RXP5

RXM4

VDD_1V22

GND1
PADDLE33
TXC22
TXD226
TXD327
REXT10

XO8

XI9

LED0/NWAYEN30
LED1/SPEED31

R
11

6
10

K
R

11
6

10
K

+ C146
10uF

+ C146
10uF

R
12

0
10

K
R

12
0

10
K+ C144

10uF
+ C144

10uF

C139
100nF
C139
100nF

R
11

4
10

K
R

11
4

10
K

R
11

5
10

K
R

11
5

10
K

C147 20pFC147 20pF

C140
100nF
C140
100nF C141 2.2uFC141 2.2uF

R79 470RR79 470R

Y4
25MHz

Y4
25MHz

12
3 4

C142 100nFC142 100nF

R80 470RR80 470R

C149

20pF

C149

20pF

R766.49K 1% R766.49K 1% C143
100nF
C143
100nF

R75

1K

R75

1K

C145
100nF
C145
100nF

R74

1K

R74

1K

R
11

3
10

K
R

11
3

10
K

R81 0RR81 0R

R78
10K
R78
10K

L20
180ohm at 100MHz

L20
180ohm at 100MHz
1 2

R
11

7
10

K
R

11
7

10
K

R77
10K
R77
10K

R
11

8
10

K
R

11
8

10
K

R
11

9
10

K
R

11
9

10
K

1

2

3

6

4

5

7

8

75

75

75 75

1nF

TD+

TD-

CT

NC

RD-

CT

TX+

TX-

RX+

RX-

RD+

Left Green LED Right yellow LED

J13 13F-64GYD2PL2NL

1

2

3

6

4

5

7

8

75

75

75 75

1nF

TD+

TD-

CT

NC

RD-

CT

TX+

TX-

RX+

RX-

RD+

Left Green LED Right yellow LED

J13 13F-64GYD2PL2NL

1

2

7

8

3

6

5

4

9101112

13
14

15
16



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

AREF

PC25

PC28

PC30
PC29

PE19
PE18
PB29
PB28
PD18
PD17

PC18
PD20
PD21
PD22
PD23
PD24
PD25
PD26
PD27

PC20
PD28
PC21
PD29

PD30
PC19

PB3
PB2
PB1
PB0

PB13
PB12

PB8
PB9

PB4
PB5
PB6
PB7

PB28

PB16
PB17
PB18

PB10
PB11

PB15
PB14

PB26

PB19

PB23
PB22
PB21
PB20

PB25
PB24

PB29
PB30
PB31

PB27

PA0
PA1
PA2
PA3
PA4
PA5
PA6
PA7
PA8
PA9
PA10
PA11

PA15
PA14
PA13
PA12

PA16
PA17
PA18
PA19

PA23
PA22
PA21
PA20

PA25
PA24

PA28
PA29
PA30
PA31

PA27
PA26

PC3
PC2
PC1
PC0

PC13
PC12

PC8
PC9

PC4
PC5
PC6
PC7

PC28

PC16
PC17
PC18

PC10
PC11

PC15
PC14

PC26

PC19

PC23
PC22
PC21
PC20

PC25
PC24

PC29
PC30
PC31

PC27

PD13
PD12

PD8
PD9

PD4
PD5
PD6
PD7

PD28

PD16
PD17
PD18

PD10
PD11

PD15
PD14

PD26

PD19

PD23
PD22
PD21
PD20

PD25
PD24

PD29
PD30
PD31

PD27

PD3
PD2
PD1
PD0

PD31
PB14

PD14
PD15

P
D

30
P

C
17

P
B

26

P
C

16

P
B

27
P

B
25

P
E

9
P

A
17

P
A

19
P

A
21

P
A

23

P
E

11
P

E
17

P
E

15

P
E

23

P
E

13
P

E
29

P
E

25

P
E

10

P
A

20
P

A
18

P
A

16

P
E

16
P

E
20

P
E

12

P
A

22

P
B

15
P

E
31

P
E

14

P
E

24
P

E
26

PE30

PE21

PE31

PE24
PE25

PE22

PE27
PE28
PE29

PE15

PE23

PE26

PE1
PE2
PE3
PE4
PE5
PE6

PE14

PE7
PE8
PE9

PE0

PE10
PE11
PE12
PE13

PE20

PE16
PE17
PE18
PE19

5V_Ext

5V_Ext

PA0
PA1
PA2
PA3

PA4
PA5
PA6
PA7

PA8
PA9
PA10
PA11

PA15
PA14
PA13
PA12

PA25

PA24

PC13
PC12
PC11

PC14

PC10
PC15
PE27
PE28

PA29
PA27
PA26

PE8
PE7

TWD_LCD
TWCK_LCD

PE23

PD10

PD11

PD12

PD16

PD20

PD21

PD22

PD23

PE6
NRST

TCK
TMS

RTCK

TDI

TDO

P
C

15

P
C

26

TWCK_LCD
TWD_LCD

P
C

22
P

C
24

P
C

23

5V_Ext

PE13

PE14

PA28

NRST

PD19
PB15

3V3

3V3

5V_MAIN

3V3

VDDIOP0

5V_MAIN

3V3

3V33V3

PB[0..31] [7,8,9,10]

PA[0..31] [7]

PC[0..31] [4,7]

PD[0..31] [7,8]

PE[0..31] [4,5,7,8]

NRST[4,5,9,10]
J15_Pin6 [7]
J15_Pin5 [7]
J15_Pin4 [7]

J15_PC3 [7]
J15_PC4 [7]

J18_PC5 [7]
J18_PC6 [7]
J18_PC7 [7]

J18_PC8 [7]
J18_PC9 [7]

AREF [5]

PB31[7]
PB30[7]

VBat[5]

5V_Ext[4]

NRST [4,5,9,10]
TDO [5]

TDI [5]

TCK [5]
TMS [5]

NTRST [5]

J15_TWCK [7]
J15_TWD [7]

TWD_ISI [7]
TWCK_ISI [7]

TWCK_LCD[7]
TWD_LCD[7]

REV DATEMODIF. DES. DATE VER.

SCALE 1/1 REV. SHEET

INIT EDITA
A RevA

11
11A

XX-XXX-XXPPn XXX

Connectors

27-Sep-13

SAMA5D3 Xplained

19-Feb-14Embest XXX XX-XXX-XX

REV DATEMODIF. DES. DATE VER.

SCALE 1/1 REV. SHEET

INIT EDITA
A RevA

11
11A

XX-XXX-XXPPn XXX

Connectors

27-Sep-13

SAMA5D3 Xplained

19-Feb-14Embest XXX XX-XXX-XX

REV DATEMODIF. DES. DATE VER.

SCALE 1/1 REV. SHEET

INIT EDITA
A RevA

11
11A

XX-XXX-XXPPn XXX

Connectors

27-Sep-13

SAMA5D3 Xplained

19-Feb-14Embest XXX XX-XXX-XX

LCD Connector

DEBUG

JTAG

(ID_SYS)

(SPI0_SPCK)

(SPI0_MOSI)

(SPI0_MISO)

(SPI0_NPCS3)

(AD0)

(AD1)

(AD2)

(AD3)

(TXD)

(RST_LCD)

(LCDDAT0)
(LCDDAT1)
(LCDDAT2)
(LCDDAT3)

(LCDDAT4)
(LCDDAT5)
(LCDDAT6)
(LCDDAT7)

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

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

(LCDDAT16)
(LCDDAT17)
(LCDDAT18)
(LCDDAT19)

(LCDDAT20)
(LCDDAT21)
(LCDDAT22)
(LCDDAT23)(LCDPCK)

(LCDVSYNC)
(LCDHSYNC)
(LCDDEN)

(LCDDISP)

(LCDPWM)
(IRQ2)
IRQ1)

Extention
boards 
connectors

(RXD)

TXD3
RXD3

RXD1

TWCK1

TXD1

RXD0
TXD0

TWD1

AD8

CANRX0

AD9

AD10

CANRX1

CANTX0

URXD0
UTXD0

AD0
AD1

AD4

AD2
AD3

AD6
AD5

AD7

SPI1_MOSI

SPI1_MISOSPI1_SPCK PA31
PA30

PC26
PC27

TWCK0
TWD0

ETX0
ETX1
ERX0
SPI1_NPCS0
ERX1
ETXEN

SPI1_NPCS3

R101 22RR101 22R

J14

FH2543-08GT10

J14

FH2543-08GT10

1
2
3
4
5
6
7
8

R
19

0
68

K
R

19
0

68
K

R103 22RR103 22R

R168

DNP(0R)

R168

DNP(0R)

R93 0RR93 0R

R106
100K 1%
R106
100K 1%

R
16

9
D

N
P

(0
R

)
R

16
9

D
N

P
(0

R
)

J23

P101-1*06SGF-116A-NX

J23

P101-1*06SGF-116A-NX

1
2
3
4
5
6

R
17

0
D

N
P

(0
R

)
R

17
0

D
N

P
(0

R
)

R89 DNP(0R)R89 DNP(0R)

J24

P101-2*10SGF-116A-NX

J24

P101-2*10SGF-116A-NX

12
34
56
78
910
1112
13
15
17
19

14
16
18
20

J18

FH2543-08GT10

J18

FH2543-08GT10

1
2
3
4
5
6
7
8

J19

JT254-DS180-850-218-001

J19

JT254-DS180-850-218-001

1
2

3
4

5
6

7
8

9
10

11
12

13151719

14161820
21

22
23

24
25

26
27

28
29

30
31

32
33

34
35

36

R173 0RR173 0R

R105
100K 1%
R105
100K 1%

R102 DNP(0R)R102 DNP(0R)

R85 DNP(0R)R85 DNP(0R)

R
17

1
D

N
P

(0
R

)R
17

1
D

N
P

(0
R

)

R100 DNP(0R)R100 DNP(0R)

R184 22RR184 22R

R99 DNP(0R)R99 DNP(0R)

J21

FH2543-08GT10

J21

FH2543-08GT10

1
2
3
4
5
6
7
8

R91 0RR91 0R

R187 0RR187 0R

R174 0RR174 0R

J15

FH2543-10GT10

J15

FH2543-10GT10

1
2
3
4
5
6
7
8
9
10

J16

P101-2*03SGF-116A-NX

J16

P101-2*03SGF-116A-NX

1
2

3
4

5
6

R108 0RR108 0R

R
18

9
68

K
R

18
9

68
K

R84

DNP(0R)

R84

DNP(0R)

J22

FP520T1-50SR04

J22

FP520T1-50SR04

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

R104
100K 1%
R104
100K 1%

R88 0RR88 0R J20

FH2543-08GT10

J20

FH2543-08GT10

1
2
3
4
5
6
7
8

R92 DNP(0R)R92 DNP(0R)

R90 DNP(0R)R90 DNP(0R)

R109 0RR109 0R

R94 0RR94 0R

R86 0RR86 0R
R87 DNP(0R)R87 DNP(0R)

J17

FH2543-08GT10

J17

FH2543-08GT10

1
2
3
4
5
6
7
8

R96 22RR96 22R

R
17

2
D

N
P

(0
R

)R
17

2
D

N
P

(0
R

)

R83

0R

R83

0R

R107

100K 1%

R107

100K 1%

R98 DNP(0R)R98 DNP(0R)

R97 22RR97 22R

R110 0RR110 0R

R82 0RR82 0R

R95 DNP(0R)R95 DNP(0R)

R188 DNP(0R)R188 DNP(0R)


