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Power Supply

PIO Muxing

Block Diagram

Title & Revision History

SAMA5D27- SYS & JTAG & DBUG

SAMA5D27- PIOA & PIOB

SAMA5D27- DDR3

Expansion & XPRO Connectors

SD & eMMC

Flash & Audio & LED

SAMA5D27- Power

Ethernet_10/100M

SAMA5D27- PIOC & PIOD

ISC & USB & LCD

EDBG

DATE
SAMA5D2-XULT RevA-15092222 Sep 2015
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USB A
OTG
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  PMU
Solution

5V INPUT

USB A,B,C

LCD
Connector

Reset
Force PwrOn

Push
Buttons

ISC
Connector

JTAG EDBGUser LEDs
Push Buttons PIO

SPI
Serial
Flash

PIO A,B,C,DPIO A,B,C,D

        Atmel
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5V & 3V3

EBI
4Gb
DDR3
SDRAM

32Gb
eMMC
Flash

Ethernet
10/100M bps

Power rails

VBAT

ANALOG Reference 

USB
DEVICE

JTAG
Connector

Sheet 9

Sheet 15

Sheet 10
5V INPUT

Sheet 14

Sheet 10 Sheet 12Sheet 11

Sheet 13

Sheet 6

Sheet 11

Sheet 4

Sheet 4

Sheet 5: Power Part
Sheet 6: DDR3 CTL
Sheet 7: PIOA & PIOB
Sheet 8: PIOC & PIOD
Sheet 9: SYS & JTAG & DBUG

Sheet 10

PIO A

Sheet 11

MAC
Serial
EEPROM

Sheet 11

QSPI
Serial
Flash

Sheet 13

SD
Card

Sheet 11

Audio
Class D

USB B
Host

USB C
HSIC

PMU or
Super Cap
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JTAG_TCK
EXP/XPRO
EXP/XPRO
XPRO
XPRO
XPRO

JTAG_TMS
JTAG_TDO

JTAG_TDI EXP
EXP

PIODPIOD

LCD_YP/PMIC_TWD0/EXP
LCD_YM/PMIC_TWCK0/EXP

XPRO

EXP/XPRO

LCD_XP/EXP
LCD_XM/EXP

PD31

EXP/XPRO

PD21

PD16
PD17
PD18
PD19
PD20

PD30

PD23
PD24
PD25
PD26

PD22

PD27
PD28
PD29

PD8

PD10

PD12
PD13
PD14

PD11

PD15

PD9 EXP/XPRO
EXP
EXP

XPRO

EXP/XPRO
EXP/XPRO

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

NC
LCDDAT2
LCDDAT3

LCDDAT4
LCDDAT5
LCDDAT6
LCDDAT7

GND

GND
NC
NC
LCDDAT10
LCDDAT11
GND
LCDDAT12
LCDDAT13
LCDDAT14
LCDDAT15

GND

NC
NC
LCDDAT18
LCDDAT19

GND

LCDDAT20
LCDDAT21
LCDDAT22
LCDDAT23
GND

IRQ2

TWD1

LCD

VCC
VCC

GND

LCDDISP

LCDVSYNC

LCDDEN

SPI1_MISO/AD2_YP

SPI1_SPCK/AD0_XP

NC

NRST

IRQ1
TWCK1

LCDPWM

LCDHSYNC

LCDPCK

SPI1_MOSI/AD1_XM

SPI1_NPCS0/AD3_YM

GND
SDHC0_CMD
SDHC0_CK

SDHC0_DAT5
SDHC0_DAT4
SDHC0_DAT3
SDHC0_DAT2
SDHC0_DAT1
SDHC0_DAT0

PMIC_CHGLEV
SDHC0_VDDSEL
SDHC0_RSTN
SDHC0_DAT7
SDHC0_DAT6

SPI0_CS0/EXP
SPI0_MISO/EXP

SPI0_MOSI/EXP
SPI0_SPCK/EXP
SDHC0_CD

QSPI0_CS/EXP/XPRO
SDHC1_CK/QSPI0_SCK/EXP
SDHC1_DAT3/EXP/XPRO
SDHC1_DAT2/EXP
SDHC1_DAT1/EXP
SDHC1_DAT0/EXP

SDHC1_CMD
QSPI0_IO3
QSPI0_IO2/EXP
QSPI0_IO1/EXP
QSPI0_IO0/EXP/XPRO

CLASSD_R0
LED_BLUE/LCD_ID

USBA_VBUS Detection
SDHC1_CD
USBB_OVCUR

LCD_IRQ1
LED_RED/EXP/XPRO
LED_GREEN/EXP/XPRO
CLASSD_R3
CLASSD_R2
CLASSD_R1

PMIC_IRQ
ISC_PWD/EXP
ISC_RST/EXP

USER_PB/EXP/XPRO
LCD_IRQ2

ETH_GRXER
ETH_GRXDV

ETH_GTXEN
ETH_GTXCK

ETH_GMDIO/EXP

ETH_GMDC/EXP
ETH_GTX1/EXP
ETH_GTX0/EXP
ETH_GRX1
ETH_GRX0

ISC_D2/EXP/XPRO
ISC_D1/EXP
ISC_D0/EXP
ISC_D11/EXP
ISC_D10/EXP

ISC_D6/EXP/XPRO

USBB_EN5V/EXP/XPRO

ISC_D5/EXP/XPRO
ISC_D4/EXP
ISC_D3/EXP/XPRO

ISC_VSYNC/EXP
ISC_PCK/SPI1_NPCS0/EXP
ISC_D9/SPI1_MISO/EXP
ISC_D8/SPI1_MOSI/EXP
ISC_D7/SPI1_SPCK/EXP

LCD_DAT7
LCD_DAT6
LCD_DAT5

LCD_DAT3/EXP
LCD_DAT2/EXP
ETH_INT
PMIC_LBO/EXP
ISC_MCK/EXP
ISC_HSYNC/EXP

LCD_DAT23/EXP

LCD_DAT12
LCD_DAT11
LCD_DAT10

LCD_DAT4

LCD_VSYNC
LCD_HSYNC

LCD_DISP
LCD_PWM

PIOAPIOA

PIOC

PIOCPIOBPIOB

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

LCD_DAT15
LCD_DAT14
LCD_DAT13

LCD_DAT21
LCD_DAT20
LCD_DAT19
LCD_DAT18

LCD_DAT22/EXP

JP6
JP7

JUMPER DESCRIPTION

JP2
JP3
JP4
JP5

JP1

JP8

Disable EDBGOPEN

CLOSE

OPEN

USAGE USAGE USAGE USAGE USAGE

USAGE USAGE USAGE

PART DEFAULT FUNCTION

Disable DebugOPEN
I VDD_3V3_LP Measurement
I VDDCORE Measurement
I VDDISC+VDDIOP0/1/2 Measurement
I VDDBU Measurement

Disable CS of SPI&QSPI&eMMC Memory

I VDDIODDR_MPU Measurement
I VDD_5V_IN Measurement

JP9

DBGU_UTXD1
LCD/EEP/ISC/EXP_TWD1
LCD/EEP/ISC/EXP_TWCK1
EXP

LCD_DEN
DBGU_URXD1

XPRO

LCD_PCKPD0

PD2
PD3
PD4
PD5
PD6

PD1

PD7

CLOSE
CLOSE
CLOSE
CLOSE
CLOSE
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Place TP11 and TP14 to Bottom.

VDD_2V5

Populate R if
no Super Cap

(Super)-Capacitor
energy storage

VDD_3V3

VDD_3V3

VDD_1V8

WAKE UP RESET

For DDR3 For MPU

VIN_5V

nPBSTAT

VBAT

VBAT

nPBSTAT

VDD_5V_IN

VDD_1V2

VDD_1V35

VDD_3V3

VBAT

VDDFUSE

VSYS_5V

VDD_3V3_LP

VDD_LED
VSYS_5V

VDDSDHC1V8

VSYS_5V

VSYS_5V

VDDHSIC

VDD_3V3

VDD_1V2

VDDCORE

VDD_1V35

VDDIOP0

VDDIOP2

VDDIOP1

VDDPLLA

VDDUTMIC

VDDIODDR

VDD_3V3_LP

VDDAUDIOPLL

VDDANA

VDDOSC

VDDUTMII

VDD_5V_IN

VSYS_5V

VDDBU VSYS_5V

VDDBU

VDDISC

VDD_3V3

VDD_3V3

VSYS_5V VSYS_5V VDDB_5V

USBA_VBUS_5V[10]

EDBG_USB_VBUS_5V[14]

SHDN[9]

PMIC_CHGLEV_PA12[7]

PMIC_IRQ_PB13[7]

PMIC_TWD0_PD21[8]
PMIC_TWCK0_PD22[8]

NRST[9,10,12,14,15]

5V_EXT_INP[15]

WKUP[9]

PMIC_LBO/EXP_PC8[8,15]
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R24

DNP(3.9K 1%)

+ C42
0.2F/3.3V

R18

11K 1%

C169
4.7uF

JPR6
Jumper

C3
10uF

L16

180ohm at 100MHz

1 2

JP3
Header 1X2

1 2

R
7

10
K

R27

2.43K 1%

L3

180ohm at 100MHz

1 2

JPR8
Jumper

R
34

5
10

K

Q3
BSS138

1

3

2

R185 390R 1%

L1 2.2uH

C180
10uF

R129 2R2

U22

FAN48610

VIN
A3

SW1
B1

SW2
B2

EN
B3

PGND1
C1

VOUT2
A2VOUT1
A1

AGND
C3

PGND2
C2

R139
DNP(2.2K)

L23

180ohm at 100MHz

1 2

L5 2.2uH

U2 ACT8945AQJ405-T

CHGIN
33

ACIN
21

LBI
20

ISET
23

REFBP
1

CHGLEV
22

nRSTO
11

nIRQ
12

nPBSTAT
13

nLBO
19

SDA
27

SCL
26

VSEL
25

PWRHLD
10

G
N

D
A

3
P

W
R

E
N

18

G
N

D
P

12
37

G
N

D
P

3
14

E
X

P
A

D
41

VSYS1
31

VSYS2
32

VP1
39

VP2
35

VP3
16

INL
6

NC1
40

nSTAT
28

BAT1
29

BAT2
30

TH
24

SW1
38

OUT1
2

SW2
36

OUT2
34

SW3
15

OUT3
17

OUT4
4

OUT5
5

OUT6
8

OUT7
7

nPBIN
9

R44 100R 1%

R333
100K

Q1
BSS138

1

3

2

R186 10K

Q8
BSS138

1

3

2

R293 2R2

R26

DNP(8.2K 1%)

L6 2.2uH

D1 RED

R303 0R

C22
10uF

R22 1.5M 1%

R41 DNP(0R)

R14 49.9K 1%

R16 100R 1%

C46
100nF

PCB1

SAMA5D2-XULT PCB

R20 100R 1% L10

180ohm at 100MHz

1 2

C166
47nF

C163
10uF

C10 100nF

JPR3
Jumper

D6
BAT54C

3
1

2

R8
68K

C23
10uF

JP4
Header 1X2

1 2

U12

TPS2113

IN1
8

VSNS
3

EN
2

IN2
6

GND
5

ILIM
4

OUT
7

STAT
1

C13
4.7uF

R17 100R 1%

C24
100nF

JPR5
Jumper

C58
100nF

C165
4.7uF

C173
4.7uF

D5
RB160M-60TR

B
P

2
Ta

ct
 S

w
itc

h

C1
100nF

J3
1X3Pin

1
2
3

JPR7
Jumper

L7

180ohm at 100MHz

1 2

L12 10uH_150mA

R332
100K

L27
0.47uH

Q9
BSS138

1

3

2

C59
10uF

R187 10K

R280 100R 1%

TP14
SMD

R11

DNP(11K 1%)

C2
10uF

L18

180ohm at 100MHz

1 2

C8
100nF

L8

180ohm at 100MHz

1 2

C7
DNP(1nF)

R
6

10
K

L9

180ohm at 100MHz

1 2

R13
49.9K 1%

L20 10uH_150mA

JP5
Header 1X2

1 2

C176
10uF

R30 0R

R19
0R

JP7
Header 1X2

1 2

C37
10uF

R327 0R

Q7
DNP(IRLML6402)1

32

JP6
Header 1X2

1 2

J4

DNP(Header 1X2 2.00MM)

1
2

C19
4.7uF

R284 0R

C38
100nF

C60
10uF C44

DNP(1uF)

R346
100K

C164
10uF

R300 2R2

R12
100K

C181
22uF

L19

180ohm at 100MHz

1 2

R15
100K

Q2
BSS138

1

3

2

R9 1K

TP11
SMD

B
P

3
Ta

ct
 S

w
itc

h

JPR4
Jumper

C20
10uF

R330 0R

JP8
Header 1X2

1 2

L22 10uH_150mA

R21 2.2M 1%

C17
4.7uF

C167
100nF

D9
(replaced with 0R-1206 -see User Guide)
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POWER TEST POINTS

(3V3)

(1V2)

(1V35)

(3V3)

(3V3) (3V3) (3V3)

(1V2) (2V5)

(3V3)

(3V3)

(3V3)

(3V3)

(3V3)

(3V3)

(3V3)

(3V3)

(3V3)

(1V35)

(1V2)

(1V2)

(1V2)

(1V2)

(2V5)

(3V3)

(1V2)

(1V2) (3V3)

(3V3)

All 100nF 0402 capacitors close to the the Pin of VDD***.

(3V3)

(3V3 or 1V8)

(3V3 or 1V8)

VDDBU

VDDCORE

VDDPLLA

VDDIOP0

VDDIOP1

VDDIOP2

VDDHSIC

VDDUTMIC

VDDUTMII

VDDSDHC

VDDPLLA

VDDOSC

VDDISC

VDDFUSE

VDDAUDIOPLL

VDDBU

VDDIODDR

VDDANA

VDDANA

VDDIOP0 VDDIOP1 VDDIOP2

VDDHSIC VDDFUSE

VDDUTMII VDDSDHC

VDDOSC VDDISC

VDDUTMIC

VDDCORE

VDDIODDR

VDDAUDIOPLL

GNDUTMII

VDDBU

VDDCORE

VDDIODDR

VDDANA

VDDIOP0 VDDIOP1 VDDIOP2

VDDHSIC VDDFUSE

VDDUTMII VDDSDHC

VDDPLLA VDDOSC VDDISC

VDDUTMIC

GNDUTMII

VDD_3V3_LP

VSYS_5V

VDD_1V2

VDD_1V35

VDDFUSE

VDD_3V3

VDD_LED

VDDSDHC1V8

VDDCORE

VDDIODDR

VDDBU

VDDHSIC

VDDFUSE

VDDUTMIC

VDDUTMII

VDDPLLA

VDDOSC

VDDSDHC

VDDAUDIOPLL

VDDB_5V
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08-Jan-19RevD1 PPnD1 XXX XX-XXX-XX

R84 22R

R83 22R

R148 22R

R177 22R

R88 22R

R108 22R

SAMA5D27C-CU (MRLC)

U6B

PB01
A8

PB02
A7

PB03
A6

PB04
B6

PB05
B7

PB06
C7

PB07
C6

PB08
A5

PB09
A4

PB10
H8

PB11
B5

PB12
D6

PB13
B4

PB14
C5

PB15
H7

PB16
D5

PB17
C4

PB18
A3

PB19
D4

PB20
B3

PB21
A2

PB22
C3

PB23
A1

PB24
E5

PB25
B2

PB26
E4

PB27
B1

PB28
C2

PB29
D3

PB30
D2

PB31
C1

PB00
J8

R170 22R

R85 22R

R267 22R

R173 22R

SAMA5D27C-CU (MRLC)

U6A

PA00
U11

PA01
P10

PA02
T11

PA03
R10

PA04
U12

PA05
T12

PA06
R12

PA07
T13

PA08
N10

PA09
N11

PA10
U13

PA11
P15

PA12
N15

PA13
P16

PA14
M14

PA15
N16

PA16
M10

PA17
N17

PA18
U14

PA19
T14

PA20
P12

PA21
R13

PA22
U15

PA23
U16

PA24
T15

PA25
U17

PA26
P13

PA27
T16

PA28
R16

PA29
T17

PA30
R15

PA31
R17

R141 22R

R89 22R

R169 22R

R110 22R

R87 22R

R111 22R

R86 22R

R73 22R

R274 22R

R165 39R

R72 22R

R157 22R

R167 22R

R275 1K

R174 22R

R159 22R

R164 22R

R145 22R

R114 22R

R47 22R

R154 22R

R82 22R

R161 39R

R61 22R

R112 22R

R168 22R

R163 39R

R160 22R

R265 22R

R171 22R

R176 22R

R156 22R

R175 22R

R162 22R

R150 22R

R109 22R

R49 39R

R143 22R

R166 22R

R113 22R

R172 22R



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

TWI1

TWI0

PC9
PC10
PC11

PC26
PC27
PC28

PC30
PC31

PC9

PC10

PC11

PC26

PC27

PC30

PC31

PD0
PD1

PD4
PD5

PD14
PD15
PD16
PD17

PD19
PD20
PD21
PD22

PD0

PD1

PD19

PD20

PD5

PD4

PD21

PD22

PC28

PD16

PD14

PD15

PD17

VDD_3V3

VDD_3V3

EXP_PD23 [15]

LCD_DAT4_PC12 [10]
LCD_DAT5_PC13 [10]
LCD_DAT6_PC14 [10]
LCD_DAT7_PC15 [10]
LCD_DAT10_PC16 [10]
LCD_DAT11_PC17 [10]
LCD_DAT12_PC18 [10]
LCD_DAT13_PC19 [10]
LCD_DAT14_PC20 [10]
LCD_DAT15_PC21 [10]
LCD_DAT18_PC22 [10]
LCD_DAT19_PC23 [10]
LCD_DAT20_PC24 [10]
LCD_DAT21_PC25 [10]

LCD_DISP_PC29 [10]

PMIC_LBO/EXP_PC8 [4,15]

ETH_INT_PC9 [12]

LCD_DAT2_PC10 [10]
EXP_PC10 [15]

LCD_DAT3_PC11 [10]
EXP_PC11 [15]

EXP_PC26 [15]
LCD_DAT22_PC26 [10]

LCD_DAT23_PC27 [10]
EXP_PC27 [15]

LCD_VSYNC_PC30 [10]

LCD_HSYNC_PC31 [10]

DBGU_URXD1_PD2 [9,14]
LCD_PCK_PD0 [10]

LCD_DEN_PD1 [10]

DBGU_UTXD1_PD3 [9,14]

EXP_PD6 [15]

XPRO_PD8 [15]

XPRO_PD11 [15]
XPRO_PD10 [15]
XPRO_PD9 [15]

XPRO_PD7 [15]

EXP/XPRO_PD12 [15]
EXP/XPRO_PD13 [15]

LCD_AD0_XP_PD19 [10]
EXP_PD19 [15]

LCD_AD1_XM_PD20 [10]
EXP_PD20 [15]

LCD_AD2_YP_PD21 [10]

EXP_PD21 [15]
PMIC_TWD0_PD21 [4]

LCD_AD3_YM_PD22 [10]

EXP_PD22 [15]
PMIC_TWCK0_PD22 [4]

EXP_PD24 [15]
EXP/XPRO_PD25 [15]

EXP/XPRO_PD27 [15]
EXP/XPRO_PD28 [15]

EXP/XPRO_PD26 [15]

EXP/XPRO_PD29 [15]
EXP_PD30 [15]

LCD_TWD1_PD4 [10]
EEPROM_TWD1_PD4 [11]
EXP_TWD1_PD4 [15]

LCD_TWCK1_PD5 [10]
EEPROM_TWCK1_PD5 [11]
EXP_TWCK1_PD5 [15]EXP_PD31 [15]

LCD_PWM_PC28 [10]

JTAG_TCK_PD14 [9]

JTAG_TDI_PD15 [9]

JTAG_TDO_PD16 [9]

JTAG_TMS_PD17 [9]

EDBG_JTAG_TCK_PD14 [14]

EDBG_JTAG_TDI_PD15 [14]

EDBG_JTAG_TDO_PD16 [14]

EDBG_JTAG_TMS_PD17 [14]

ISC_D6/EXP/XPRO_PC0 [10,15]

ISC_VSYNC/EXP_PC5 [10,15]
ISC_HSYNC/EXP_PC6 [10,15]
ISC_MCK/EXP_PC7 [10,15]

ISC_D7/SPI1_SPCK_PC1 [10,15]
ISC_D8/SPI1_MOSI_PC2 [10,15]
ISC_D9/SPI1_MISO_PC3 [10,15]
ISC_PCK/SPI1_NPCS0_PC4 [10,15]

XPRO_PD18 [15]

ISC_TWD1_PD4 [10]

ISC_TWCK1_PD5 [10]

REV DATEMODIF. DES. DATE VER.

SCALE 1/1 REV. SHEET

8
15D1

XX-XXX-XXXinJQ XXX

SAMA5D27- PIOC & PIOD

21-May-15

SAMA5D2C-XULT

A INIT EDIT
22-Sep-15
17-Mar-16

XinJQ
PPn

RevA
RevB

A
B

XXX
XXX

XX-XXX-XX
XX-XXX-XX

10-Jul-17PPnRevCC XXX XX-XXX-XX
09-Oct-18PPnRevDD XX-XXX-XXXXX
08-Jan-19RevD1 PPnD1 XXX XX-XXX-XX

REV DATEMODIF. DES. DATE VER.

SCALE 1/1 REV. SHEET

8
15D1

XX-XXX-XXXinJQ XXX

SAMA5D27- PIOC & PIOD

21-May-15

SAMA5D2C-XULT

A INIT EDIT
22-Sep-15
17-Mar-16

XinJQ
PPn

RevA
RevB

A
B

XXX
XXX

XX-XXX-XX
XX-XXX-XX

10-Jul-17PPnRevCC XXX XX-XXX-XX
09-Oct-18PPnRevDD XX-XXX-XXXXX
08-Jan-19RevD1 PPnD1 XXX XX-XXX-XX

REV DATEMODIF. DES. DATE VER.

SCALE 1/1 REV. SHEET

8
15D1

XX-XXX-XXXinJQ XXX

SAMA5D27- PIOC & PIOD

21-May-15

SAMA5D2C-XULT

A INIT EDIT
22-Sep-15
17-Mar-16

XinJQ
PPn

RevA
RevB

A
B

XXX
XXX

XX-XXX-XX
XX-XXX-XX

10-Jul-17PPnRevCC XXX XX-XXX-XX
09-Oct-18PPnRevDD XX-XXX-XXXXX
08-Jan-19RevD1 PPnD1 XXX XX-XXX-XX

R115 22R

R289 22R

R307 22R

R278 39R

R272
10K

R106 22R

R304 22R

R291 22R

SAMA5D27C-CU (MRLC)

U6D

PD00
G10

PD01
E10

PD02
G9

PD03
K1

PD04
J6

PD05
J4

PD06
J2

PD07
J7

PD08
J1

PD09
K9

PD10
J3

PD11
M1

PD12
K8

PD13
L2

PD14
K4

PD15
K7

PD16
L1

PD17
K2

PD18
J5

PD19
K6

PD20
M2

PD21
N1

PD22
L4

PD23
M3

PD24
L7

PD25
L6

PD26
N2

PD27
L8

PD28
M4

PD29
N3

PD30
L9

PD31
M7

R305 22R

R118 330R

R92 330R

R282 39R

R91 100R 1%

R96 DNP(0R)

R117 100R 1%

R279 39R

R125
2.2K

R121 DNP(0R)

R90 22R

SAMA5D27C-CU (MRLC)

U6C

PC00
P17

PC01
N12

PC02
N14

PC03
M15

PC04
M11

PC05
L10

PC06
K10

PC07
M16

PC08
J10

PC09
D1

PC10
E3

PC11
E2

PC12
E1

PC13
F3

PC14
F5

PC15
F2

PC16
G6

PC17
F1

PC18
H6

PC19
G2

PC20
G3

PC21
G1

PC22
H2

PC23
G5

PC24
H1

PC25
H5

PC26
J9

PC27
H9

PC28
E8

PC29
G8

PC30
F8

PC31
D8

R297 22R

R285 39R

R107 22R

R309
2.2K

R277 22R

R97 22R

R308 22R
R122 22R

R116 22R

R286 22R

R95 22R

R98 22R

R288 22R

R126
2.2K

R276 22R

R101 22R

R120 330R

R102 22R

R295 22R

R306
2.2K

R296 22R

R93 330R

R287 22R

R94 100R 1%

R298 22R

R119 100R 1%



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

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

SYS

R&C
as close as possible

Top/Bot
Top/Bot

Top/Bot
Top/Bot

Top/Bot
Top/Bot

DEBUG

DBGU_DIS

JTAG

Routing HSIC

Routing HSIC Refers to Specif

(1.24V)

PIOBU5

PIOBU0

PIOBU7

PIOBU2
PIOBU4
PIOBU6

XOUT32

XIN32

XIN

XOUT

PIOBU1
PIOBU3

XIN
XOUT

XIN32
XOUT32

ACP
ACN

PIOBU3

PIOBU0
PIOBU1
PIOBU2

PIOBU4
PIOBU5
PIOBU6
PIOBU7

RXD

ACNACP

DBGU_RXD

DBGU_OE

DBGU_CTS
DBGU_TXD
DBGU_RXD

DBGU_RTS

DBGU_TXD

DBGU_OE

DBGU_CTS DBGU_OE

DBGU_RTS

RXD

JTAG_TCK_PD14

ACN

ACP

VDDBU

GNDUTMII

VDDANA

VSYS_5V

VDD_5V_INVDD_5V_IN

VDD_3V3

VDD_3V3

VDD_3V3

VDD_3V3

VDD_3V3

VDD_3V3

NRST[4,9,10,12,14,15]

WKUP[4]
SHDN[4]

HSIC_DATA [10]

USBB_DP [10]
USBB_DM [10]

USBA_DP [10]
USBA_DM [10]

HSIC_STRB [10]

AREF[15]

JTAG_TMS_PD17 [8]
JTAG_TCK_PD14 [8]
JTAG_TDO_PD16 [8]
JTAG_TDI_PD15 [8]
NRST [4,9,10,12,14,15]

DBGU_UTXD1_PD3[8,14]

DBGU_URXD1_PD2[8,14]

CLK_AUDIO[15]

REV DATEMODIF. DES. DATE VER.

SCALE 1/1 REV. SHEET

9
15D1

XX-XXX-XXXinJQ XXX

SAMA5D27- SYS & JTAG & DBUG

21-May-15

SAMA5D2C-XULT

A INIT EDIT
22-Sep-15
17-Mar-16

XinJQ
PPn

RevA
RevB

A
B

XXX
XXX

XX-XXX-XX
XX-XXX-XX

10-Jul-17PPnRevCC XXX XX-XXX-XX
09-Oct-18PPnRevDD XX-XXX-XXXXX
08-Jan-19RevD1 PPnD1 XXX XX-XXX-XX

REV DATEMODIF. DES. DATE VER.

SCALE 1/1 REV. SHEET

9
15D1

XX-XXX-XXXinJQ XXX

SAMA5D27- SYS & JTAG & DBUG

21-May-15

SAMA5D2C-XULT

A INIT EDIT
22-Sep-15
17-Mar-16

XinJQ
PPn

RevA
RevB

A
B

XXX
XXX

XX-XXX-XX
XX-XXX-XX

10-Jul-17PPnRevCC XXX XX-XXX-XX
09-Oct-18PPnRevDD XX-XXX-XXXXX
08-Jan-19RevD1 PPnD1 XXX XX-XXX-XX

REV DATEMODIF. DES. DATE VER.

SCALE 1/1 REV. SHEET

9
15D1

XX-XXX-XXXinJQ XXX

SAMA5D27- SYS & JTAG & DBUG

21-May-15

SAMA5D2C-XULT

A INIT EDIT
22-Sep-15
17-Mar-16

XinJQ
PPn

RevA
RevB

A
B

XXX
XXX

XX-XXX-XX
XX-XXX-XX

10-Jul-17PPnRevCC XXX XX-XXX-XX
09-Oct-18PPnRevDD XX-XXX-XXXXX
08-Jan-19RevD1 PPnD1 XXX XX-XXX-XX

C177
100nF

R76 330R

R
34

1
D

N
P

(0
R

)

R
34

3
D

N
P

(6
8K

)

R77 330R

C40
22pF

C130
100nF

C41
22pF

J11

Header 2X5

1 2
3 4
5 6
7 8
9 10

R103 DNP(1M)

U7
TLV431A

2
3

1

C48
27pF

R135 330R

R105
47K

JPR2
Jumper

J12

DNP(Header 2X7)

1 2
3 4
5 6
7 8
9 10

11 12
13 14

Y3

32.768KHz CL=12.5pF
1

23

4

R
33

9
68

K

R128 DNP(10K)

R100
10K

JP2
Header 1X2

1 2

R127 10K

R74
100K

C170
100nF

R146 100R 1%

R344 DNP(0R)

R80 0R

R104
100K

R134 330R

R
33

7
D

N
P

(6
8K

)

R270 0R

TP28 SMD

J1

Header 1X6

1
2
3
4
5
6

R99 DNP(0R)

R
33

8
68

K

R281 0R

C109 22pF

R340

10K

R81 0R R1370R

R158
DNP(0R)

R
34

2
D

N
P

(0
R

)

R123 100R 1%

R256 20K 1%

C51
100nF

R268 DNP(0R)
R133 330R

R138 DNP(1M)

VCC

GND

U21

NL17SZ126DFT2G

1

2

3

4

5

R155
0R

R263
5.62K 1%

SAMA5D27C-CU (MRLC)

U6F

ADVREFP
M6

CLK_AUDIO
U3

ACN
U1ACP
T1

HHSDMA
R8

HHSDMB
U9

HSIC_STRB
U10

HHSDPA
T8

HHSDPB
U8

HSIC_DATA
T9

JTAGSEL
T2

NRST
U2

PIOBU0
R3

PIOBU1
N8

PIOBU2
R2

PIOBU3
R5

PIOBU4
R4

PIOBU5
P5

PIOBU6
P6

PIOBU7
M8

RXD
N4

SDCAL
T10

SHDN
R1

TST
P3

VBG
R6WKUP

P4

XIN
U7

XIN32
P1

XOUT
U6

XOUT32
P2

R136 0R

Y4

12MHz CL=15pF

1 4

32

R152 1K

C127
10pF

R75
100K

R78 330R
R79 330R

VCC

GND

U20

NL17SZ126DFT2G

1

2

3

4

5

R336 DNP(0R)TP27 SMD

R132 330R

C47
27pF



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

(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

USB A

USB B

EN: Active High

Through Holes

(TWI_SCL)
(TWI_SDA)

USB C

ISC

The signal ISC[D11-0], ISC_VSYNC, ISC_HSYNC, ISC_PCK, ISC_MCK 
on connector J18 are connected trough serial resistor 22R from J17.
Like: MPU (ISC) -> J17 -> 22R -> J18

USBB_VBUS_5V
USBB_VBUS_5V

VDDB_5V

EARTH_USB_A

VDDB_5V

EARTH_USB_A

EARTH_USB_B

EARTH_USB_B

VDD_3V3

VDD_3V3

LCD_ID_PB0[7]

LCD_DAT6_PC14[8]
LCD_DAT7_PC15[8]

LCD_DAT14_PC20[8]
LCD_DAT15_PC21[8]

LCD_DAT23_PC27[8]
LCD_DAT22_PC26[8]

LCD_DEN_PD1[8]
LCD_HSYNC_PC31[8]
LCD_VSYNC_PC30[8]
LCD_PCK_PD0[8]

LCD_TWCK1_PD5[8]
LCD_TWD1_PD4[8]
LCD_DISP_PC29[8]

LCD_PWM_PC28[8]

LCD_IRQ1_PB7[7]
LCD_IRQ2_PB8[7]

LCD_AD3_YM_PD22[8]
ISC_PCK/SPI1_NPCS0_PC4[8,10,15]

LCD_AD2_YP_PD21[8]
ISC_D9/SPI1_MISO_PC3[8,10,15]

LCD_AD1_XM_PD20[8]
ISC_D8/SPI1_MOSI_PC2[8,10,15]

LCD_AD0_XP_PD19[8]
ISC_D7/SPI1_SPCK_PC1[8,10,15]

EDBG_ID_01[14]

LCD_DAT2_PC10[8]
LCD_DAT3_PC11[8]

LCD_DAT5_PC13[8]
LCD_DAT4_PC12[8]

LCD_DAT11_PC17[8]
LCD_DAT10_PC16[8]

LCD_DAT12_PC18[8]
LCD_DAT13_PC19[8]

LCD_DAT19_PC23[8]
LCD_DAT18_PC22[8]

LCD_DAT21_PC25[8]
LCD_DAT20_PC24[8]

USBA_VBUS_5V [4]

USBB_OVCUR_PA29 [7]

USBA_DM [9]
USBA_DP [9]

NRST[4,9,12,14,15]

ISC_TWCK1_PD5[8]
ISC_RST/EXP_PB11[7,15] ISC_PWD/EXP_PB12 [7,15]

ISC_TWD1_PD4 [8]

ISC_VSYNC/EXP_PC5 [8,15]
ISC_HSYNC/EXP_PC6 [8,15]
ISC_PCK/SPI1_NPCS0_PC4 [8,10,15]

ISC_MCK/EXP_PC7 [8,15]

USBB_DP [9]
USBB_DM [9]

HSIC_DATA [9]
HSIC_STRB [9]

USBB_EN5V_PB10 [7]

USBA_VBUS_5V_PA31 [7]

ISC_D1/EXP_PB27[7,15]
ISC_D3/EXP/XPRO_PB29[7,15]

ISC_D5/EXP/XPRO_PB31[7,15]

ISC_D11/EXP_PB25[7,15]
ISC_D9/SPI1_MISO_PC3[8,10,15]
ISC_D7/SPI1_SPCK_PC1[8,10,15]

ISC_D2/EXP/XPRO_PB28 [7,15]
ISC_D0/EXP_PB26 [7,15]

ISC_D6/EXP/XPRO_PC0 [8,15]
ISC_D4/EXP_PB30 [7,15]

ISC_D8/SPI1_MOSI_PC2 [8,10,15]
ISC_D10/EXP_PB24 [7,15]

REV DATEMODIF. DES. DATE VER.

SCALE 1/1 REV. SHEET

10
15D1

XX-XXX-XXXinJQ XXX

ISC & USB & LCD

21-May-15

SAMA5D2C-XULT

A INIT EDIT
22-Sep-15
17-Mar-16

XinJQ
PPn

RevA
RevB

A
B

XXX
XXX

XX-XXX-XX
XX-XXX-XX

10-Jul-17PPnRevCC XXX XX-XXX-XX
09-Oct-18PPnRevDD XX-XXX-XXXXX
08-Jan-19RevD1 PPnD1 XXX XX-XXX-XX

REV DATEMODIF. DES. DATE VER.

SCALE 1/1 REV. SHEET

10
15D1

XX-XXX-XXXinJQ XXX

ISC & USB & LCD

21-May-15

SAMA5D2C-XULT

A INIT EDIT
22-Sep-15
17-Mar-16

XinJQ
PPn

RevA
RevB

A
B

XXX
XXX

XX-XXX-XX
XX-XXX-XX

10-Jul-17PPnRevCC XXX XX-XXX-XX
09-Oct-18PPnRevDD XX-XXX-XXXXX
08-Jan-19RevD1 PPnD1 XXX XX-XXX-XX

REV DATEMODIF. DES. DATE VER.

SCALE 1/1 REV. SHEET

10
15D1

XX-XXX-XXXinJQ XXX

ISC & USB & LCD

21-May-15

SAMA5D2C-XULT

A INIT EDIT
22-Sep-15
17-Mar-16

XinJQ
PPn

RevA
RevB

A
B

XXX
XXX

XX-XXX-XX
XX-XXX-XX

10-Jul-17PPnRevCC XXX XX-XXX-XX
09-Oct-18PPnRevDD XX-XXX-XXXXX
08-Jan-19RevD1 PPnD1 XXX XX-XXX-XX

MH4
PTH

1

R221 22R

R222 39R

R228 22R

R183 100K

MH3
PTH

1

R36 DNP(0R)

R335 DNP(0R)

R215 22R

R191 22R

R40 0R

R301

10K

R38 DNP(0R)

C157
10uF

VBUS

S
H
D

DM
DP
ID

GND

J23
MicroUSB AB Connector

1
2
3
4
5

8 6

11 7

9

10

R251 39R

L15
180ohm at 100MHz

1 2

J18

Header 2X15

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

MH2
PTH

1

R130 0R

L21
180ohm at 100MHz

1 2
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    Duplex Mode-pin16: 1,Half Duplex
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    Speed Mode-pin31: 1,100Mbps
    Nway Auto-Negotiation-pin30: 1,Enable
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(MCI1_CD)
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SD/MMCPlus CARD INTERFACE - SDHC1
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(MCI1_CK)

(MCI1_CDA)
(MCI1_DA3)
(MCI1_DA2)

(3V3 or 1V8)

eMMC - SDHC0

47K pull down on SDHC0_CMD_PA1 close to MPU.

IN=0: S1 Closed
IN=1: S2 Closed

(3V3)

Placement and Routing: Refers to technical guide TN-FC-35: e¡¤MMC PCB Design
Guide 

Impedance match of
CLK/CMD/DAT[7:0] 50R 

39R on SDHC0_CK_PA0 close to MPU.
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