Schematic:

SAMA5D2B-XULT

Revision History

DATE REVISION DESCRIPTION
22 Sep 2015 | SAMASD2-XULT RevA-150922| Official Release
17 Mar 2016 |SAMASD2B-XULT RevB-160316 | Official Release

SHEET SHEET NAME

01 Title & Revision History

02 Block Diagram

03 P10 Muxing

04 Power Supply

05 SAMA5D27- Power

06 SAMA5D27- DDR3

07 SAMA5D27- PIOA & PIOB

08 SAMA5D27- PIOC & PIOD

09 SAMA5D27- SYS & JTAG & DBUG
10 ISC & USB & LCD

11 Flash & Audio & LED

12 Ethernet_10/100M

13 SD & eMMC

14 EDBG

15 Expansion & XPRO Connectors

Atmel

SAMASD2B-XULT

Title & Revision History

RevB

PPn

17-Mar-16

| B
Al RevA

XinJQ

>

INIT EDIT

REV|  MODIF.

XinJQ

DES.

22-Sep-15)|
21-May-1
DATE

[SCALE
11

==-9-

1




Euig Reset \ Sinale < 5V _INPUT
uttons| Force Pern/ PM8 Sheet 10
Sheot 4 Solution % 5V TNPUT USB A
=\ N\ 0TG
—|5V & 3V3 / Sheet 4
USB B USB
TS o e
(UsB A,8.C ) Host DEVICE
Power rails / USB C
Atmel HSIC
Sheet 11 SAMA5D27
NS Cortex(R)-A5 Processor % N Sheet 14
User LEDs 5151 N JTAG | EDBG
Push Buttons [N\————
Sheet 6 JTAG
Sheet 5: Power Part Connector
W Sheet 4 Sheet 6: DDR3 CTL 4Gb - 5
° PIU Sheet 7: PIOA & PIOB \‘—‘// —esr ) DDR3 eet
o Supelc')rCap vBaT "N  Sheet 8: PIOC & PIOD SDRAM
()] V] Sheet 9: SYS & JTAG & DBUG
g 1 r 32Gb
oo ANALOG Reference > (—F10 A Ehl/'ggh
>
o \ Sheet 13
0
(@)
8 < P10 A,B,C,D P10 A,B,C,D
S
S
D
(9]
=t
(@]
» N V4
1SC LCD gé?ial 825; SZ{a Audio Ethernet SD
Connector Connector EEPROM Elash Flash Class D 10/100M bps Card
Sheet 15 Sheet 10 Sheet 10 Sheet 11 Sheet 11 Sheet 11 Sheet 11 Sheet 12 Sheet 13
B
SAMA5D2B-XULT [SCALE ‘ﬂl REV. SHEET
Block Diagram E.@. B 245

1




P10 Muxing & Jumper setting

PI0OA| USAGE P10A| USAGE P10B USAGE P10B| USAGE P10C| USAGE
PAO SDHCO0_CK PA16 | SPIO_MISO/EXP PBO LED_BLUE/LCD_ID PB16 | ETH_GRXDV PCO ISC_D6/EXP/XPRO
PA1 SDHCO0_CMD PA17 | SPIO_CSO/EXP PB1 CLASSD_RO PB17 | ETH_GRXER PC1 ISC_D7/SPI1_SPCK/EXP
PA2 SDHCO_DATO PA18 | SDHC1_DATO/EXP PB2 CLASSD_R1 PB18 | ETH_GRX0 PC2 ISC_D8/SPI1_MOSI/EXP
PA3 SDHCO_DAT1 PA19 | SDHC1_DAT1/EXP PB3 CLASSD_R2 PB19 | ETH_GRX1 PC3 ISC_D9/SPI1_MISO/EXP
PA4 SDHCO_DAT2 PA20 | SDHC1_DAT2/EXP PB4 CLASSD_R3 PB20 | ETH_GTXO0/EXP PC4 ISC_PCK/SPI1_NPCSO0/EXP
PAS5 SDHCO_DAT3 PA21 | SDHC1_DAT3/EXP/XPRO PB5 LED_GREEN/EXP/XPRO PB21 | ETH_GTXI1/EXP PC5 ISC_VSYNC/EXP
PA6 SDHCO_DAT4 PA22 | SDHC1_CK/QSPIO_SCK/EXP | PB6 LED_RED/EXP/XPRO PB22 | ETH_GMDC/EXP PC6 ISC_HSYNC/EXP
PA7 SDHCO_DAT5 PA23 | QSPIO_CS/EXP/XPRO PB7 LCD_IRQ1 PB23 | ETH_GMDIO/EXP PC7 ISC_MCK/EXP
PA8 SDHCO_DAT6 PA24 | QSPIO_IO0/EXP/XPRO PB8 LCD_IRQ2 PB24 | ISC_D10/EXP PC8 PMIC_LBO/EXP
PA9 SDHCO_DAT7 PA25 | QSPIO_IO1/EXP PB9 USER_PB/EXP/XPRO PB25 | ISC_DI11/EXP PC9 ETH_INT
PA10 | SDHCO_RSTN PA26 | QSPIO_IO2/EXP PB10 | USBB_EN5V/EXP/XPRO PB26 | ISC_DO/EXP PC10 | LCD_DAT2/EXP
PA11 | SDHCO_VDDSEL PA27 | QSPIO_IO3 PB11 | ISC_RST/EXP PB27 | ISC_D1/EXP PC11 | LCD_DAT3/EXP
PA12 | PMIC_CHGLEV PA28 | SDHC1_CMD PB12 | ISC_PWD/EXP PB28 | ISC_D2/EXP/XPRO PC12 | LCD_DAT4
PA13 | SDHCO_CD PA29 | USBB_OVCUR PB13 | PMIC_IRQ PB29 | ISC_D3/EXP/XPRO PC13 | LCD_DAT5
PA14 | SPIO_SPCK/EXP PA30 | SDHC1_CD PB14 | ETH_GTXCK PB30 | ISC_D4/EXP PC14 | LCD_DAT6
PA15 | SPIO_MOSI/EXP PA31 | USBA_VBUS Detection PB15 | ETH_GTXEN PB31 | ISC_D5/EXP/XPRO PC15 | LCD_DAT7
PC16 | LCD_DAT10 PDO LCD_PCK PD16 | JTAG_TDO PARTDEEAULT [EUNCTTON
PC17 | LCD_DAT11 PD1 LCD_DEN PD17 | JTAG_TMS _
JP1 OPEN Disable EDBG
PC18 | LCD_DAT12 PD2 DBGU_URXD1 PD18 | XPRO .
JpP2 OPEN Disable Debug
PC19 | LCD_DAT13 PD3 DBGU_UTXD1 PD19 | LCD_XP/EXP
JP3 CLOSE | VDD_3V3_LP Measurement
PC20 | LCD_DAT14 PD4 LCD/EEP/ISC/EXP_TWD1 PD20 | LCD_XM/EXP — —
JP4 CLOSE | VDDCORE Measurement
PC21 | LCD_DAT15 PD5 LCD/EEP/ISC/EXP_TWCK1 PD21 | LCD_YP/PMIC_TWDO/EXP
— JP5 CLOSE | VDDISC+VDDIOP0/1/2 Measurement
PC22 | LCD_DAT18 PD6 EXP PD22 | LCD_YM/PMIC_TWCKO/EXP
JP6 CLOSE | VDDBU Measurement
PC23 | LCD_DAT19 PD7 XPRO PD23 | EXP
— JP7 CLOSE | VDDIODDR_MPU Measurement
PC24 | LCD_DAT20 PD8 XPRO PD24 | EXP
JP8 CLOSE | VDD_5V_IN Measurement
PC25 | LCD_DAT21 PD9 XPRO PD25 | EXP/XPRO -
JP9 OPEN Disable CS of SPI&QSPI&eMMC Memory
PC26 | LCD_DAT22/EXP PD10 | XPRO PD26 | EXP/XPRO
PC27 | LCD_DAT23/EXP PD11 | XPRO PD27 | EXP/XPRO
PC28 | LCD_PWM PD12 | EXP/XPRO PD28 | EXP/XPRO
PC29 | LCD_DISP PD13 | EXP/XPRO PD29 | EXP/XPRO
PC30 | LCD_VSYNC PD14 | JTAG_TCK PD30 | EXP
PC31 | LCD_HSYNC PD15 | JTAG_TDI PD31 | EXP

LCD
ID_SYS 1
GND 2
NC 3
NC 4
LCDDAT2 5
LCDDAT3 6
GND 7
LCDDAT4 8
LCDDAT5 9
LCDDAT6 10
LCDDAT7 11
GND 12
NC 13
NC 14
LCDDAT10 15
LCDDAT11 16
GND 17
LCDDAT12 18
LCDDAT13 19
LCDDAT14 20
LCDDAT15 21
GND 22
NC 23
NC 24
LCDDAT18 25
LCDDAT19 26
GND 27
LCDDAT20 28
LCDDAT21 29
LCDDAT22 30
LCDDAT23 31
GND 32
LCDPCK 33
LCDVSYNC 34
LCDHSYNC 35
LCDDEN 36
SPI1_SPCK/ADO_XP 37
SPI1_MOSI/AD1_XM 38
SPI1_MISO/AD2_YP 39
SPI1_NPCSO/AD3_YM | 40
LCDDISP 41
TWD1 42
TWCK1 43
IRQ1 44
IRQ2 45
LCDPWM 46
NRST 47
vCcC 48
vCcC 49
GND 50
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10uF < 10uF T 100nF | 100nF | 100nF | 100nF | 100nF | 100nF | InF | InF | 1inF Nje| VDDCORE 4 GNDCORE_4 (e
No| VDDCORE 5 GNDCORE_5 [
VDDB_SV | ——@ TP30 SMD t VDDCORE_6 GNDCORE_6
vevs sy T4 SHb ) /DDIODDR, (VSSIDL | \/ R 3 GNDDDR_1
VDD_1v35 |———@ TP6 SMD ? VDDDDR 2 GNDDDR 2
VDDDDR_3 GNDDDR_3
VDD_1V2 | ——@ TP7 SMD VDDBU VDDANA 5 VPDDDR GNDDDR 4
VDD_3V3 |——@ TP3 SMD 3v3) VDDBY 3V3) o VDDANA 215 | VDDDDR 6 GNDDDR_6
VDDDDR_7 GNDDDR_7
VDDFUSE |——@ TP15 SMD ci3a cua L ci3s
100nF 100nF T 100nF
VDD_3V3_LP | ——@ TP5 SMD YDDBU ___(V3) N7 |\ ppgy GNDBU [
VPp-LED P25 SND = = VODANA o (3V3) K3 1\ nnana 1 GNDANA 1 =2
VDDSDHC1V8 ——@ TP10 SMD LS | UDDANA2 Gnpana2 [
VDDIOPO , (3v3) E6 F6
VDDIOPO VDDIOP1 VDDIOP2 o VDDIOPO_1 GNDIOPO_1 (55
T_ (3v3) . VDDIOPO T (3v3) . VDDIOPL 3v3) VDDIOP2 VDDIOPO_2 GNDIOPO_2
VDDCORE |——@ TP22 SMD l J_ l J_ VDDIOPL o (3V3) N3 | \boiop1 1 GNDIOP1_1 |2
ciss ci31 cio7 c103 c120 VDDIOP1 2 GNDIOP1 2
VDDIODDR |——@) TP12 SMD 100nF T 100nF 100nF T 100nF 100nF
VDDIOP2 __ (3V3) F10 |/ nr oy GNpiop2 FE2
VDDBU |——@ TP17 SMD
VDDHSIC | ——@ TP16 SMD = = = DOHSIC _(V2) R9 | \ppgic
VDDFUSE _ (2V5) M12 |
VDDFUSE |——@ TP23 SMD VDDFUSE _(2V5) M12 |\ s GNDDPLL (2
_VDDAUDIOPLL (3V3) T3 |
VDDUTMIC |——@ TP18 SMD VDDHSIC VDDFUSE VDDAUDIOPLL VDDAUDIOPLL (8V3) T3 | /55 aupiopLL GNDAUDIOPLL [+
° 1v2) VDDHSIC 2V5) VDDFUSE 3V3) VDDAUDIOPLL
Voo 120 SHb VDDUTMIC _(1V2) P7 | ppymic anoutmic R
VDDSDHC |——@ TP9 SMD c118 ci11 C148 c140 VDDUTMII _ (3V3) P8 P9
oo 100nF 100nF 470F 100nF VDDUTMII GNDUTMI
0SC |——@ TP21 SMD VDDSDHC (3V3 or 1V8)P11 R11
VoDPLLA VDDSDMMC GNDSDMMC SNDOTMI
|—@ TP8 SwD
VDDPLLA _(1V2) U4 |\ npp ip GNDPLLA M2
VDDOSC___ (3V3) T7 |
TP26 SMD YDDOSC @V3) T7 | \pposc GNDOSC (2
TP13 SMD VDDISC _(V3) P4 1\ ppisc GNpisc 24
P19 SMD VDDUTMIC VDDUTMII VDDSDHC L
(1V2) VDDUTMIC T__(3v3) vopUuTMI 3V3 or 1V8) VDDSDHC =
= l l SAMASD27-CU (MRLE)
Cc147 C133 c125 C110
470F 1000F IloonF I1oom=
= = = R264 A po OR A copper plan
for GNDUTMII cover
— all USB compoments
GNDUTMII
VDDPLLA VDDOSC VDDISC
T {v2) voDpLLA T__ (3v3) voposc :[ (3v3) VDDISC
R131 R269 €138
1R 1% 1R 1% 100nF
cas cizs
100nF 100nF
C43 C142 =
470F 470F

All 100nF 0402 capacitors close to the the Pin of VDD***.
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100 ohms differential trace
impedance

Routing top or bottom

100 ohms differential trace
impedance

Routing top or bottom

UGE ug U4
DDR_RESETN T2 DDR_RESETN T2
Ty Ty
DDR_AO0  F12 B: DDR_DO RESET# RESET#
DDR_AL __ci7 | DDR A0 DDR_DO 3 DDR_DL DDR_CLK+ J 3 DDR_AQ DDR_CLK+ 7 3 DDR_AQ
DDR A2 ___Bi7 | DDR AL DDR_D1 ¢ DDR_D2 —CIK- K71 CK A0 (57 DDR_AL —CIK- K71 CK A0 (57 DDR_AL
DDR_A3___Bi6 | DDR A2 DDR_D2 =& DDR_D3 1 DDR_CKRE K97 CK# Al |5, DDR_AZ 1 DDR_CKRE K97 CK# Al |5, DDR_AZ
DDR A4 ci16 | DDR.A3 DDR_D3 73 DDR_DZ DDR_CS 2] CKE A2 DDR_A3 DDR_CS 2] CKE A2 DDR_A3
DDR_A5___Gi4 | DDR A4 DDR D4 =& DDR_D5 DDR_RA' 337 CS# A3 [, DDR_A4 DDR_RA' 33| CS# A3 [, DDR_A4
DDR A6 Fi4a | DDR_AS DDR_DS5 ["A75—DDR_D6 DDR_CA' K3 )| RASH A4 16, DDR_AS DDR_CA' K3 1| RASH A4 16, DDR_AS
DDR A7 Fii | DDR_A6 DDR_D6 [~g75—DDR_D7 DDR_WE 37 CASH A5 [FRg DDR_WE 37| CASH A5 [¢Rg
DDR_AS___ci4 | DDR A7 DDR_D7 "G DDR_D8 WE# A6 [ DDR_A7 WE# R
DDR A9 Di3 | DDR_A8 DDR_D8 "575—DDR_D9 DDR_DO E3 AT [ DDR_A8 DDR D16 E3 T
DDR_AI0 _ci5 | DDR_A9 DDR_D9 ~HT: DDR_D10 DDR DI E7 | DQO A8 [ DDR_A9 DDR D17 E7 | PQO R
DDR_ATT _A16 | DPR_AL0 DDR_D10 "3 DBDR_DII DDR_DZ F2 | DQL A9 17 DDR_ATO DDR DI8 __Fz | DQL
DOR ATZ —AT7 | DDR_ALL DDR_D11 76— DDR BIZ BOR D3 Fs{ DQ2 ALO/AP g7 DDR-ATT DDR DI9Fs | DQ2
DDR_AI3__Gi1 | DDR A12 DDR_D12 "373™BDR_DI3 DDR_D4 H3 | DQ3 ALl N7 DDR_ALZ DDR_D20___H3 | DQ3
DDR_A13 DDR_D13 34— DDR D17 BOR D5 g | DQ4 A12/BC# 73— DDRATS BOR D2T g | D4
DDR D14 Fg75—DDR DI5 DDR D6 G2 | DR AL3 (47 DDR D22 G2 | PR3
DDR_BAO _ H12 DDR D15 ["gg™DDR D16 DDR D7 H7 | DQ6 AL4 (7 DDR D23 H7 | DQ6
u H13 | DDR_BAO DDR_D16 ~gg— DDR DI7 DDR_D8 D7 | PQ7 A15 X DDR_BAO DDR_D24 D7 | PQ7
T DDR_BAZ _Fi7 | DDR _BAL DDR D17 "eg—DDR DI _ DDR_D9 c3 | bQ8 BAO DDR_BAL VDD_1V35 DDR D25 ¢3 | DQ8
— | PbbR.BA2 DDR_D18 = DDR_D19 DDR D10 ___cs | PQ9 BAL DDR_BA. a cs | Q9
DDR_D19 [FA75—DDR_D20 DDR_DIT___c2 | PQIO DDR_D27__c2 | PQ10
DDR RAS  F13 DDR_D20 ["575— DDR_DZ1 DDR DIz A7 | DQ11 ] A7_| DQ1L
Giz | DDR_RAS DDR_D21 "B11—DBDR D22 T DDRDI3 Az | DQ12 T DDR DAz | DQ12
DDR_CAS DDR_D22 [FA77—DDR_D23 —DDR DIZ __ps | DQI3 T DDRD30___ps | D13
DDR CLK+  E17 DDR_D23 757 DDR_D24 T DDRDI5 A3 | DQ14 T DDRD3T___A3 | DQ14
BORCIK—— 17| DDR_CLK DDR_D24 {135 BOR D75 —————">{ Q15 VDD2 Mg  VDD_1v35 ————"={ Q15 VDD2 Mg  VDD_1v35
DDR_CRE __F16 | PDR_CLKN DDR_D25 57 DDR D26 _ DDR_DQS1+ C7 DDR_DQS3+ C7 VDD3
DDR_CKE DDR_D26 g3 —DDR D27 —g7 UDQs —g7 UDQS VDD4
DDR_D27 (13— DBDR D2~ uDQsH# uDQsH# VDD5
R243 DDR_D28 7177 —DDR D29 DDR_DQS0+ F3 DDR_DQS2+ F3 VDD6
100K DDR_D29 - LDQS - LDQS VDD7 &
3 [12 __DDR D30 G3 G3 R
DDR_D30 [~4i7—DDR B3T LDQSH# LDQS# VDD8 |5
= DDR_D31 DDR_DQM1 D3 DDR_DQM3 D3 VDD9
DDR_CS G13 C11__ DDR_DQMO ] E7)| UM ] E7)| UM A9
DDR_CS DDR_DQMO [~&75 DR DOMI ————9 DM ——————9 DM VSS1 g3
DDR_WE DDR_DQM1 [ =~V vSSs2 Fer—1
DDR_DQM2 [ EELNES vSS3 -t ——
E13 — Hil __ DDR_DQOM3 A: A: G8
VDD_1V35 DDR_CAL DDR_DQM3 DO A5 ] VDDQ1 VDD_1V35 A8 ] VDDQ1 VSS4 [
X DDR_DQS0+ VDD_1V35 VDDQ2 VDDQ2 VSS5
22K 1% 220F DDR_DQSO (513 D3 S vopd3 o1 vopd3 VSS6 e
R250 T C106 DDR_DQSNO 52| VDDQ4 52| VDDQ4 VSST g
R242 J17  DDR DQSIL+ —go | VDDQ5 —Eo | VDDQ5 VSS8 51—
DDR_DQS1 |51 ~50SL. ——F1 | VDDQ6 ——F1 ] VDDQ6 VSS9 [
DDR_DQSN1 2| vDDQ7 2| vDDQ7 VSS10 [
C10  DDR DQS2+ Ho| vDDQ8 Ho| vDDQ8 VSS11 |
DDR_DQS2 [~g7g X VDDQ9 VDDQ9 VSs12
DDR_RESETN DDR_DQSN2 n n 81
»—35- NC1 »—35- NC1 VSSQL g
DDR_VREF H16 L17 _ DDR_DQS3+ 39 39 B9
= Bi6| DDR_VREFBO DDR_DQS3 [~Fig D33 *—1 NC2 *—1 NC2 VSSQ2 o4
DDR_VREFCM DDR_DQSN3 = *—rg NC3 *—rFg NC3 VSSQ3 [pg
€100 €99 *—= NC4 *—=— NC4 VSSQ4 g5
100nF T 100nF VSSQS5 g
SAMASD27-CU (MRLB) vssge Eg—<_—|—
DDR_VREF M8 DDR_VREF M8 VSSQ7 mG1 -
— VREFCA VREFCA VSSQ8 Fgg—1
B VSsQ9
co1 Lcm " 145 | c121 ™ 8
100nF T~ 100nF VREFDQ 00nF T~ 100nF VREFDQ zQ
DDR_CLK+ R238 R124
= MT4IK128MI6JT-125:K 240R 1% = MT4IK128M16JT-12 240R 1%
R153
DNP(100R 1%) = =
DDR_CLK-
VDDIODDR
L14 10uH_150mA VDD_1v35
A T
l c83 R181 l msal co8 J_cgz J_cns J_cga J_c150 J_cgs J_cgs J_cae J_cm J_cue J_cue J_c123 J_c149 J_ces J_cns J_ c74 J_ c82
4.7uF 6.8K 1% 2.20F 22 2.2uF==100nF == 100nF ==100nF ==100nF ==100nF ==100nF == 100nF ==100nF ==100nF ==100nF ==100nF ==100nF Z=100nF Z=100nF == 1nF == InF
T T rrr T
= .
R180 =
6.8K 1%
VDD_1v35
= T
l c152 | C124 | Cco4 c139 | c153 | C146 c68 ce67 | c1a1
Tz.zm: 2. 100nF ==100nF == 100nF == 100nF == 100nF ==100nF ==100nF ==100nF == 100nF == 100nF ==100nF 100nF== 1nF == InF

Keep nets as short as possible, therefore, DDR devices have to be placed close as possible of SAMA5D27

g

The layout DDR should use controlled impedance traces of ZO= 50ohm characteristic impedance.

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).
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SAMA5D27-CU (MRLB)

SDHCO_CK_PAO  [13]
SDHCO_CMD_PAL ~ [13]
SDHCO_DATO_PA2  [13]
SDHCO_DAT1_PA3  [13]
SDHCO_DAT2_PA4  [13]
SDHCO_DAT3_PA5  [13]
SDHCO_DAT4_PA6  [13]
SDHCO_DAT5_PA7  [13]
SDHCO_DAT6_PA8  [13]
SDHCO_DAT7_PA9

)_| | [13]
SDHCO_RSTN_PA10 ~ [13]
SDHCO_VDDSEL_PA11  [13]

PMIC_CHGLEV_PA12  [4]
SDHCO_CD_PA13  [11]

QSPI0O_IO3_PA27  [11]
SDHCI_CMD_PA28  [13]

USBB_OVCUR_PA29  [10]

SDHC1_CD_PA30 [13]

USBA_VBUS_5V_PA31  [10]

CLASSD_RO_PB1  [11]
CLASSD_R1_PB2 [11]
CLASSD_R2_PB3  [11]
CLASSD_R3_PB4 [11]

LCD_IRQ1_PB7  [10]
LCD_IRQ2_PB8  [10]

ISC_RST/EXP_PB11
ISC_PWD/EXP_PB12
PMIC_IRQ_PBI3 [4]

ISC_D10/EXP_PB24
ISC_D11/EXP_PB25
ISC_DO/EXP_PB26
ISC_D1/EXP_PB27  [10,15]
ISC_D2/EXPIXPRO_PB28
ISC_D3/EXP/XPRO_PB29
ISC_D4/EXP_PB30  [10,1
ISC_DS/EXPIXPRO_PB31

[10,15]
[10,15]

[10,15]

]
[10,15]

R175 22R

PA14 R1772 : : 22R %
R172 22R

PA15 R1702 : : 22R g
R173 22R

PA16 R1712 : : 22R g

oAL7 R174 22R <>

[ RITENMAN 2R o=
R154 22R

PA18 R1502 : : 22R 8
R159 22R

PA19 R1562 : : 22R 8
R143 22R

PA20 R1412 : : 22R 8
R145 22R

PA21 R1482 : : 22R 8

R163 39R
PA22 R165 39R
R161 39R
R164 22R
PA23 R162 22R
R157 22R
PA24 R160 22R
R168 22R
PA25 R166 22R

R169 22R
PA26 R1672 : : 22R 8

R88 22R

PBO R89 2 : : 22R g
R82 22R
R109 22R

R275 1K
PB6 R2742 : : 22R g
R83 22R
PB9 R1102 : : 22R 8
R267 22R
PB10 R2652 : : 22R g
PB14 R49 M 39R -
PB15 RlOBc AN 22R -
PB16 R61 M 22R -
PB17 R47 M 22R -

PB18 R72 M 22R -
PB19 R73 M 22R -

R84 22R

PB20 R1112 : : 22R 8
R85 22R

PB21 R1122 : : 22R g
R87 22R

PB22 R1142 : : 22R g
R86 22R

PB23 R1132 : : 22R g

PBS

SPIO_SPCK_PAl4 [11]
EXP_PA14 [15]

SPIO_MOSI_PA15  [11]
EXP_PA15 [15]

SPIO_MISO_PA16  [11]
EXP_PA16 [15]

SPIO_NPCS0_PA17  [11]
EXP_PAL7 [15]

SDHC1_DATO_PA18  [13]
EXP_PA18 [15]

SDHC1_DAT1_PA19  [13]
EXP_PA19 [15]

SDHC1_DAT2_PA20  [13]
EXP_PA20 [15]

SDHC1_DAT3_PA21  [13]
EXP/XPRO_PA21 [15]

SDHC1_CK_PA22 [13]
QSPI0_SCK_PA22  [11]
EXP_PA22 [15]

QSPI0_CS_PA23 [11]
EXPIXPRO_PA23 [15]

QSPI0_IO0_PA24  [11]
EXP/XPRO_PA24 [15]

QSPI0_IO1_PA25  [11]
EXP_PA25  [15]

QSPI0_I02_PA26  [11]
EXP_PA26  [15]

LED_BLUE_PBO [11]
LCD_ID_PBO  [10]

LED_GREEN_PB5  [11]
EXP/XPRO_PB5 [15]

LED_RED_PB6  [11]
EXP/XPRO_PB6  [15]

USER_PB_PB9 [11]
EXP/XPRO_PB9 [15]

USBB_ENSV_PB10  [10]
EXP/XPRO_PB10 [15]

ETH_GTXCK_PB14 [12]
ETH_GTXEN_PB15 [12]
ETH_GRXDV_PB16 [12]
ETH_GRXER_PB17 [12]
ETH_GRX0_PB18 [12]
ETH_GRX1_PB19 [12]

ETH_GTX0_PB20 [12]
EXP_PB20  [15]

ETH_GTX1_PB21 [12]
EXP_PB21  [15]

ETH_GMDC_PB22 [12]
EXP_PB22 [15]

ETH_GMDIO_PB23  [12]
EXP_PB23 [15]

39R on PA22 close to MPU.
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N

SAMA5D27-CU (MRLB)

——
1 <>
15 <>
1 <>
L0 <>
1 <>
1o <>
J10 S
D1 PC9
E3 PC10
E2 PC11
£ >
2 —>
2 —>
e
g
8 —>
] —>
¢ —>
S —>
c —>
] —>
z —>
_ —>
5 Pesl—>
H9 PC27
E8 PC28
G8 —>
F8 PC30
D8 PC31
G10 PDO
E10 PD1
G9 -
K1
>
4 PD5
>
<>
L <>
<>
: <>
! <>
K8 <>
4 PD14 O
7 PD15
L. PD16
PD17
<>
2 PD20
1 PD21
L4 PD22
= <>
L <>
2 <>
NZ <>
’ <>
E <>
N <>
= <>
<>

SAMA5D27-CU (MRLB)

ISC_D6/EXPIXPRO_PCO  [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]
ISC_VSYNC/EXP_PC5  [10,15]
ISC_HSYNC/EXP_PC6  [10,15]
ISC_MCK/EXP_PC7  [10,15]
PMIC_LBO/EXP_PC8 [4,15]
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]
DBGU_URXD1_PD2  [9,14]
DBGU_UTXD1_PD3  [9,14]
EXP_PD6 [15]
XPRO_PD7  [15]
XPRO_PD8  [15]
XPRO_PD9  [15]
XPRO_PD10  [15]
XPRO_PD11 [15]
EXP/XPRO_PD12  [15]
EXP/XPRO_PD13  [15]
XPRO_PD18  [15]
EXP_PD23 [15]
EXP_PD24 [15]
EXP/XPRO_PD25 [15]
EXP/XPRO_PD26  [15]
EXP/XPRO_PD27 [15]
EXP/XPRO_PD28  [15]
EXP/XPRO_PD29  [15]
EXP_PD30  [15]
EXP_PD31 [15]

PC9 RllSc AN 22R -
R304 22R

PC10 R3052 : : 22R g
R90 22R

PC11 R1162 : : 22R g
R289 22R

PC26 R2772 : : 22R g
R288 22R

pC27 R2762 : : 22R g

PC30 RZESG AN 39R <>

PC31 RZEZG AN 39R <>

pPC28 R279

R272
10K

PDO RITA AN R —
PD1 R291 22R
=WV >

R94 100R 1%

PD14 R93 2 : : 330R g
R91 100R 1%

PD15 R92 2 : : 330R g
Rllg: A A 100R 1°D

PD16 RIZO‘\/\/\, 330R >
R117 100R 1%

PD17 R118 330R

R96 DNP(OR
PD19 R95 22R

R121 DNP(OR
PD20 R122 22R

ETH_INT_PCO  [12]

LCD_DAT2_PC10
EXP_PC10 [15]

[10]

LCD_DAT3_PC11
EXP_PC11 [15]

[10]

LCD_DAT22_PC26
EXP_PC26 [15]

[10]

LCD_DAT23_PC27
EXP_PC27 [15]

[10]

LCD_VSYNC_PC30  [10]

LCD_HSYNC_PC31  [10]

39R

LCD_PWM_PC28  [10]

LCD_PCK_PDO  [10]

LCD_DEN_PD1  [10]

JTAG_TCK_PD14 [9]
EDBG_JTAG_TCK_PD14  [14]
JTAG_TDI_PD15  [9]
EDBG_JTAG_TDI_PD15  [14]
JTAG_TDO_PD16 [9]
EDBG_JTAG_TDO_PD16 [14]
JTAG_TMS_PD17 [9]

EDBG_JTAG_TMS_PD17 [14]

LCD_ADO_XP_PD19
EXP_PD19 [15]

[10]

LCD_AD1_XM_PD20

./ [10]
EXP_PD20 [15]

VDD_3V3

R126

22K p3

PD22

VDD_3V3

R306
22K

PD4

PD5

R125
22K

TWIO

R102 22R
R107 22R
R98 22R
R101 22R
R97 22R
R106 22R

LCD_AD2_YP_PD21
PMIC_TWDO0_PD21
EXP_PD21 [15]

EXP_PD22 [15]

LCD_TWD1_PD4

ISC_TWD1_PD4

LCD_TWCK1_PD5
EEPROM_TWCK1_P
EXP_TWCK1_PD5
ISC_TWCK1_PD5

LCD_AD3_YM_PD22
PMIC_TWCKO_PD22

[10]
(4

[10]
(4

[10]
EEPROM_TWD1_PD4

EXP_TWD1_PD4 [15]
[10]

1]

[10]
D5
[15]
[10]

[11]
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XIN .
—— Routing USB
R138 A A DNP(IM) o XOUT SYS
Max trace-length mismatch
between USB signals pairs
UBFE should be no greater than 3.8mm
XIN u7 T8 Top/Bot —
—oUT U5 | XIN HHSDPA <> USBADP [10 X .
) —XOUT U6 | St HHSDMA |-R8Top/Bot <> USBA_DM [[m]] 90 ohms differential trace
car Routing top or bottom imped
XIN32 _ P1 Us _ Top/Bot impedance
xoutsz Pz | XINs2 HHSDPB [jg oot [ [ o3 USBB-OP  [10]
XOUT32 HHSDMB ——<_>> USBB_DM [10]
- - T9 _ Top/Bot
[4] SHON [>— Ri| Hele Srnp [U10 Top/Bot Hee ST 9 i
57| SHON HSIC_STRB = 120] Routing HSIC
XOUT32 [4] WKUP [ >>————— WKUP R6
VBG
R128 DNP(10K) T2 ) .
¢—RIBAANDNPAM) o XIN32 VDDBURRIZBAAADNPA0) T2 {57 Routing HSIC Refers to Specif
R281 oR u2
- ,9,10,12,14,
32.768KHz CL=12.5pF [49,1012,14,15]  NRST [ >—=H\\W\—————— NRST |11 ace czr Rags
R127 10K P3 ACP I"U1 ACN P i
4 1 — M\ TST ACN [—————
ca1 3 oe R | cao
22pF 22pF i R256 20K 1%, T10 R3 PIOBUO
'||_‘ 100 - SDCAL PIOBUO "Ng—pioBU1_ GNDUTMII
LC109 PIOBUL "Ry —p0BUZ R&C
= 3 _RXD N4 | PIOBU2 I"Re PIOBU3 as close as possible]
- - W=
PS5 P
VBDANA 1) cik aubio <> clk AUDIO  PIOBUS b R
PIOBU6 —
PIOBUO R76 AAASSOR 1| 330R PIOBUL RZIOANOR M6 | ADVREFP piou7 (M8 PIOBUT
PIOBUZ R77 330R__3 | 130
PIOBU4_R78_R/AA"330R R268 DNP(OR
FIOBUG R79_RAN330R__7 | [15] AREF 100nF
) W‘W\’OR__ SAMASD27-CU (MRLB)
80 7 T =
ACP___ R81 OR [13 | B
A% T
" DNP(Header 2X7)”
VDD_5V_IN VDD_5V_IN
R152 1K (124V) o R146, \p 100R1%  ACN
4\
VDD_3V3
VDD_3V3 VSYS_5V
~ R155
- OR
c51 == y 1 u21 3 I
100nF ‘ - DBGU CE 1)) veols 4 2
u7 2 4 DBGU_TXD 3 3
TLva31a ©) DNP(OR) 8.14] DBGU7UTXD17PD3D—O$—— g 3
3 z z
_I_—GND Q o 5
L DBGU_CTS -
= NL17SZ126DFT2G DBGU_TXD T 2| B
DBGU_RXD
VDD_3V3 ra i
T DBGU_RTS 5| B
L 5 ¥
&
c170
VDD_3V3 100nI V20 —— Header 1X6
— 5 [cc 1 DBGU_OE :
J TA G ] J/] DBGU_RXD
[8,14] DBGU_URXD1_PD2 <___} 4 < 2 = VDD_3V3
3
GND
£ R340, P2 JPR2
VDD 3V3 NL17SZ126DFT2G - Header 1X2 Jumper
a1 10K "
L mm |2 ¢ [——>> JTAG_TMS_PD17 [g] DBGU OF ala
g RR [—>> JTAG_TCK_PD14 [g] P27 SVD@ R336 A e DNP(OR)  DBGU_CTS =
JTAG_TCK_PD14 R99 7 55 :>:> ﬂﬁg’%?ﬁ%ﬁ? [z%ﬂ R344 DNP(OR) DBGU_RTS peeupIS
9 | mr 19 S NRST  [4,9,10,12,14,15] P28 SMD@ 4%%; =
—  Header 2X5
s
[B] RevB PPn
A|l RevA XinJQ | 22-
A | INITEDIT XinJQ
REV| _MODIF. DES.
SAMA5D2B-XULT scaLe
1/1
AMASD27- SYS & JTAG & DI UG_E,.@.




VDDB_5V  VDD_3v3

]’ R335 5 A ae DNP(OR!

R347 oR
ISC !
VDD_3V3
T [4,912,1415] NRST [>>R40 appe0R
R130A A pe OR J18 et
1
=R |1
3 4 T | (LCDPWM)
RR [8] LCD_PWM_PC28 [ >
[7.15] ISC_RST/EXP_PB11 <<_>> ? XX <{_>>ISC_PWD/EXP_PB12  [7,15] [7] LCD_IRQ2_PB8 > E:; ﬂ
[8] ISC_TWCK1 PD5 <> XX RS9 39RS—> ISC_TWD1_PD4 8] [7] LCD_IRQL PB7 > Wi Sl
RR [—5—p5erAV W3 —<C > ISC_MCK/EXP_PC7  [8,15] [8] LCD_AD3_YM_PD22 [8] LCD_TWCK1_PD5 [ > TV SBAL
BB Rt/ M\ 3gn—< 3> ISC_VSYNC/EXP_PC5  [8,15] [8.10,15]  ISC_PCK/SPI1_NPCS0_PC4 18] LCD_TWD1PD4 [ >——1rpisp)
I|| RR =52V —<C > ISC_HSYNC/EXP_PC6  [8,15] R38 DNP(OR [8] LCD_DISP_PC29 >>
XK RoogV V55— >> ISC_PCK/SPIL_NPCSO_PC4  [8,10,15] [8] LCD_AD2_YP_PD21 Ro13 g7t
R224 29R 5| BR ?2_23‘&//\\518 ISC_D4/EXP_PB30  [7,15] [8,10,15] ISC_D9/SPI1_MISO_PC3 <__ >——==2MAA,
[7,15]  ISC_DS/EXPIXPRO_PB31 <_>—F5=0A 55 =1 SoTe ISC_D6/EXPIXPRO_PCO  [8,15]
[8,10,15] ISC_D7/SPI1_SPCK_PC1 O—f%ing%: _é RKE (57 g%tv\/\/%Olsc_Ds/spu_MOSLPcz [8,10,15] [8] LCD_AD1_XM_PD20 Sﬂg '5;“;’ = CDDEN]
[8,10,15]  ISC_D9/SPI1_MISO_PC3 <__>> AN 55| BB 55— R5e78V V55— >>ISC_DIOEXP_PB24 [7,15] [8,10,15] ISC_D8/SPI1_MOSI_PC2 [8] LCD_DEN_PD1 > [CDHSYNGY
[7,15] ISC_D11/EXP_PB25 RioTVVVSoR 57 BR 55 —RiggaV V55 K> ISC_DOEXP_PB26  [7,15] R36 « DNP(OR [8] LCD_HSYNC_PC31 >> [CDVSYNC)
[7,15] ISC_D1/EXP_PB27 <> RIse2 VSR 5o BR |55 MV\-SS—<C>> ISC_D2/EXPIXPRO_PB28  [7,15] [8] LCD_ADO_XP_PD19 < > 555 \/\/\,—(—)—3QR » [8] LCD_VSYNC_PC30 >> CHPCK)
[7,15] ISC_D3/EXPIXPRO_PB29 <_>> =4 (1] [8,10,15] ISC_D7/SPI1_SPCK_PC1 <_ >SS/ ANE—] [8] LCD_PCK_PDO C> LC!
= 3
- [8] LCD_DAT23_PC27 [>>
Header 2X15 [8] LCD_DAT22_PC26 [ > =
[8] LCD_DAT21_PC25 [__>> S

The signal ISC[D11-0], ISC_VSYNC, ISC_HSYNC, ISC_PCK, ISC_MCK [8] LCD_DAT20_PC24 >

on connector J18 are connected trough serial resistor 22R from J17. (LCDDAT19)
Like: MPU (ISC) -> J17 -> 22R -> J18 [8] LCD_DAT19 PC23 [ > (LCDDATL18)

[8] LCD_DAT18 PC22 >
(LCDDAT17)
(LCDDAT16)
[8] LCD_DAT15_PC21 [>> LCDDAT15)
[8] LCD_DAT14_PC20 > LC! ‘;)
[8] LCD_DAT13_PC19 [ > LCDDATLS)
U S B C [8] LCD_DAT12_PC18 > LCDDAT12)

[8] LCD_DAT11_PC17 [>> (tgggﬂﬁ))
[8] LCD_DAT10_PC16 [—>> ( )

J15
DNP(Header 1X2 2.54MM)

U SB A USBA_VBUS 5V [4] (LCDDAT9)
<> HSIC_DATA [9] (LCDDATS)
USBA_VBUS_5V_PA3L [7] <> HSIC_STRB  [9] [ LoD DAY PCI5 | LCDDAT?)
[8] LCD_DAT6_PC14 [ LC : g)
[8] LCD_DAT5 PC13 [ >> schoa 4)
o © [8] LCD_DAT4_PC12 [ > LC )
LCDDAT3)
[8] LCD_DAT3_PC11 (
9 [8] LCD_DAT2_PC10 (LCDDAT2)
USBA_DM  [9] (LCDDAT1)
2 USBA_DP  [9] L15 (LCDDATO)
% - 1800hm at 100MHz ri2 "
(ID_sYS)
2 L 2 7] LCD_ID_PBO <> pos A\ DNpEaoR
[14] EDBG D01 << S—RZ8 NANLNPEIOR)T
| ~| 923 ) = L .
- MicroUSB AB Connector 17 EARTHUSB A
1800hm at 100MHz
A 0 B
EARTH_USB_A
= EARTH_USB_B
MH1 MH2 MH3 MH4
5 PTH PTH PTH PTH
SH1
L21
4| veus H—————USBBVBUS SV 1600hm at 100MHz u16 EN: Active High - - - -
DM g —<_ > USBB_DM  [9] LSBB VBUS SV 1 \é\ 2 8 ouUT 2 EN 1 <] USBB_EN5V_PB10 [7]
DP [————<C_> USBB DP [9] J_ l s 5 Through Holes
4] oND E— C156 C157 OUT_ 1 FLG <{_>> USBB_OVCUR_PA29 [7]
A = 100nF T 10uF VDDB_5V
= &
SH2 == 4 N2 GND [ R301
= = 10K
113 5 4
6 Single USB Type A c155 IN_1 NC
100nF = =X
SP2525A-1EN-L g g

>

T\ :
EARTH_USB_B | Bl RevB PPn_[17-Mar-16 ] XXX [XX-XXX-X:
Al RevA XinJQ | 22- E
1- 1!
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VSYS 5V
VDD_3v3 E E P R O M VDD_3v3 R62
0R
u1g
o R71 A A poOR
_4 . .
3 10 voc | 2L oo, . nmEE AN
2 7 EEPROM_WP B AL
x A W 4 slslsls
EEPROM_WP = S a scL F&——<C> EEPROM_TWCK1_PD5 [g] o7 LTHRTaTS
R A | « 1N4148W AR REARY
3
416ND  SDA |F——<C>> EEPROM_TWDL PD4 [8] = - .
AT24MAC402-MAHM-T (71 CLASSD_RO_PB1 [ >>R3INAA 2R C158e) {10NF c2 L
L [7] CLASSD_R1PB2 > -
= 02| 3
1
6 |
QSPI FIaSh R315 22R 2 [e1 p“
@ si| 1
VDD_3V3 § o . J5
U17 DMC2400UV = B
% 1800hm at 100MHz — =
S
Class D it 154 2 mane | sl
171 QSPI0_I00_PA24 < >3 55100 vce ’ g« Right N | 4| o
o
[7] QSPIO_I01_PA2S < >————2150/S101  GND D8 1800hm at 100MHz ==
[71 QSPI0_I02_PA26 < >3] g2 cs# QSPI0_cS - 1N4148W -
S PO 4
[71 QSPI0_I03_PA27 <> T gi03 SCLK F&————<—1 QsPio_sck_pa22 [7] 7] CLASSD.R2PBE3 [ R322j£A 2R CI50e|10nF Y sl g
NMIX25L25673GM21-08G [7] CLASSD R3.PBA [—> |
02| 3
6 }
R324 22R 2 o1 p_“
@ si| 1
I
SPI Flash veo 3v3 A
o U19 DMC2400UV =
4
[7] SPIO_MOSI_PALS < >34 s vee |2 s
[71 SPIO_MISO_PA16 2150 R
[71 SPIO_SPCK_PAL ScK WP 3 cs3 =
SPI0_CSO0_PA17 ;| __  HOLD 100nF
cs 4
GND
AT25DF321A = L E D
D2
[7] LED_RED_PB6 — R326 A A pe 470R 1 Red RKR VDD LED
QSPI & eMMC & SPI Flash CS  wosw
T (7] LED_GREEN PBS [>—FR3ZINANATR 4 1, S Anode
_I_fgoanp [7] LED_BLUE_PBO [>>—R3BAApdTOR 31, o S
R226 VDD_3v3
10K = R218
. u1s . 10K RGB LED
ved|
[7] QSPIO_CS_PA23 [—> 2 4 QSPI0_CS
IPRY P9 3 |ono QSPI Flash CS SDHCO_CD_PA13  [7]
Jumper Header 1X2 MM Flash CS
[a = NL17SZ126DFT2G e as} ;:AZDQ
N R227 MlOOR 1% 1 o ? BP1 _gm  Tact Switch
4
4 BSS138 [7] USER_PB_PBY [>>
BOOT DIS —[fggm: Place TP to Bottom
lj R217 =
uis__ o USER BUTTON
1 vecl2
[7] SPIO_NPCSO_PAIT[ S>> 2 4 4 SPI0_CS0_PAL7
3 SPI Flash CS
B
= NL17SZ126DFT2G )
B| RevB | PPn_[17-Mar16] XXX [XXXXXX
A|l RevA XinJQ | 22-
A | INITEDIT XiﬂJg 1. 1!
DES.
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VDD_3V3
100 ohms differential trace
impedance Ethernet t
Routing top or bottom o 2 |g
10Base-T/100Base-TX SR45 R69 g ok
; X X 4
u3 1K 1K i 2|2
J6 RJ45 Connector RXC/B-CAST OFF 19 {—> ETH_GTXCK_PB14 [7]
T ~TXF TD+] 1 TX+ TX+___top/bot 7 xp a - - —
O_L!A.A.)\J X ?CT 4 TXD1 2:5 <<__] ETH_GTX1_PB21 [7]
Slita TXDO g ETH_GTX0_PB20 [7]
Q TXEN ETH_GTXEN_PB15 [7]
2 TX- %TD— - - ¢ _
2 1% X topfbot & { rxm RXD3/PHYADO 15
RXD2/PHYADL
RXDL/PHYAD2 % ETH_GRX1_PB19 [7]
3~ RX+ RD+ + " RXDO/DUPLEX ETH_GRX0_PB18 [7]
O—w WG 3 RX RX+ _top/bot 51 rxp RXDV/CONFIG2 [~ > ETH_GRXDV_PB16 [7]
e % % cT1l 5 RXER/ISO [—5g > ETH_GRXER_PB17 [7]
Sl CRS/CONFIG1 [5g
6 Rx-[* % %RD- 6 RX- RX-__top/bot 4 COL/CONFIGO
RXM
_le ci0  _le c162 —
s s 100nF 100nF Cl6 4y 2.20F 2| \op vz MDC ﬁ 1 ETH GMDC_PB22 [7]
4 75 Nl 7 cis 100nF MDIO [—57 <<__>> ETH_GMDIO_PB23 [7]
= —| g 1 INTRP/NAND {__> ETH_INT_PC9 [8]
5 GND_ETH 33 | GND VDDA 3V3 L VDD_3v3
) 22 | PADDLE = 1800hm at 100MHz sl2l3lels
13 N 8 X6 | TXC 3 1 A 2 Zr¥aaeloela
i o »—57 TXD2 VDDA_3v3 1%
6.49K 1% R70" 10 | IXD3 l J_ 78787878
15 EARTH ETH 2R B AN REXT c12 L c21 Sla|a]a]=
EARTH_ETH 516 | Right yellow LED Left Green LED - = 10uF T~ 100nF
- lom VDD_3V3 =
ETH_XO 8
——— %0 :
ETH_XI
R33 R34 L 91y vooio 7
o o = o 10K 10K L L cos
ETH_LEDO 30 10uF ™ 100nF
VDD_3V3 ACT  ETH_LED1 ETH_LEDL T 31 | LEDO/NWAYEN
LED1/SPEED
LINK _ETH_LEDO =
RESET 22— AR NRST [49.10,14,15]
KSZ8081RNB
At the De-Assertion of Reset:
34 || 220R ETH X PHY ADD[2:0]-pin15/14/13: 001 = 1
4 CONFIG[2:0]-pin18/29/28:001,RMII mode
L24 N - Duplex Mode-pin16: 1,Half Duplex
1800h%l 100MHz Isolate Mode-pin20: 0,Disable
1 2 R321 e OR Speed Mode-pin31: 1,100Mbps
\/ VW ‘"]I' Y2 R64 Nway Auto-Negotiation-p30: 1,Enable
DNP(1M)
— o <
EARTH_ETH ) GND_ETH ps 25MHz CL=20pF
22p
®
B| RevB PPn_[17-Mar-16 | XXX [ XX-XXXX
A|l RevA XinJQ | 22-
A | INITEDIT XinJQ 1- 1!
DES.
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Ethernet_10/100M




VDD_3V3

VDDSDHC
(3V3 or 1v8)

VDDSDHC
a sl lslslagloalalg|n |2
Sl (3|S5 |32 |88 |8 |8 |F
S8 (3 (3 (8818|818 |8 |3
4 4 o (4 X & o 4 o X e
< < c g
b3 b3 3
X X X X X X X X X N X
MR R
< < < < < < < < < z <
(=]
[7] SDHCO_DATO_PA2 <<__>>
[7] SDHCO_DAT1_PA3 <<__>>
[7] SDHCO_DAT2_PA4 <<__>>
[7] SDHCO_DAT3_PA5 <<__>>
VDD_3V3  VDDSDHC1V8 VDDSDHC [7] SDHCO_DAT4_PA6 <<__>>
[7] SDHCO_DAT5_PA7 <_>>
R210 DNP(OR) [7] SDHCO_DAT6_PA8 <<__>>
V2 [7] SDHCO_DAT7_PA9 <<_>>
R212 5 A e DNP(OR) [7] SDHCO_CMD_PAl <_>>
%% [7] SDHCO_CK_PAO [ RI0 AN SR
VDD_3v3 [7] SDHCO_RSTN_PA10_>>
WL R235
T dlces 47K pull down on SDHCO_CMD_PAL close to MPU.
o Iwom: DNP(47K) - 39R on SDHCO_CK_PAO close to MPU.
a = =
o
>
6
s2
—\.;D |5 R2IAApgOR | VDDSDHC VDD_3V3
i
S1— i (3v3 or 1v8) (3v3)
1 H
[7] SDHCO_VDDSEL_PA11 |N—D—a
IN=0: S1 Closed cé1 cs1 c73 C69
o -1
R225 IN=1: S2 Closed 2.2uF T~ 100nF 2.2uF T 100nF

10K

z
[©]
™ U13
ADG849 =

Placement and Routing: Refers to technical guide TN-FC-35:
Guide

VDD_3V3

R214
OR

VDD_3V3

[7] SDHC1_CD_PA30 < >>—MCIL CD)

ejisMMC PCB Design

[7] SDHC1_DAT1_PA19<__>>
]

SDHC1_DATO_PA18<<_>—(MCIL DAQ)

[7] SDHCI_CK_paza < >>—MCIL CK)

[7] SDHC1 _CMD_PA28 O—(Mgl'i SEQ))

7 SDHCLDA“LPAMO_%CH DA2)
[7] SDHC1_DAT2_PA20<_>>

. 4
2
) cea ol c75
10uF 100nF
b4
& rT‘l
© —
J19 16
(MCI1_DA1) 8 . l
i | S—
5 ] (SDHC1_WPJ=—
Y — -
—
— ]
—

SD Card Connector

SD/MMCPIlus CARD INTERFACE - SDHC1

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

U11 MTFC4GLDEA-OM WT

eMMC - SDHCO

C85 l J_C79

Atmel

SAMASD2B-XULT

SD & eMMC
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VDD_3V3
'|' EDBG_XIN
R29 DNP(1M) __EDBG_XOUT
naae xg L x| /A RN -
SEEEEEE ILY
> S
N~ ORI YA Y W<. <®
S35 BIB]E S| 2
X | |@X | || (o o [y
EDBG_ID_01 o« [15] EDBG_ID_03 < _>— —————————[ > EDBG_JTAG_TCK_PD14 [g]
EDBG_ID_0 T c14 [15] EDBG_ID_02 ————————<___| EDBG_JTAG_TDO_PD16 [8]
EDBG_ID_03 20pF ————————< > EDBG_JTAG_TMS_PD17 [8]
EDBG_ID_04 P - ——__>> EDBG_JTAG_TDI_PD15 [8] VDD_3V3
EDBG_ID_05 =
EDBG_ID_06 =
EDBG_ID_07 ool
@
EDBG_DGI_TWD ERASE
“EDBG_DGI_TWCK D4 D3
| | EDBG
EDBG_TWI ~ lotfeolst|eals E ~
- xlz((m( m|m|m|O|<|alalo|olalo] -
| 1 2 o ©
Y TP G—— & LB g
<G8 | X38588 RS nSSaSmm G4 é
Glo | PAOD/PALS £ERREE fEEReeeEERe PX00 [-g3——<<_>> EDBG_ID_06 [15] <
X—ZE7 PAOL/PALT 3 PX01 G5 3y « «
>X—=5-] PA02/ PX47 8 PX02 |51 3 S S
[89] DBGU_UTXD1_PD3 sg ggg; EDBG_CDC_UART_RX Eg PAO3 o PX03 % S 5 5
[8.9]  DBGU_URXD1_PD2 < F——AMWN=m——— = PAV4 PX04 [F5T—< 3 3
»—Eg| PAOS PX05 [ <<_>> EDBG_ID_07 [15]
10| PA6/PAL3 PX06 1 1
X—Fg| PAO7/ PA19 PX07 x) ¥ x) S
[15] EDBG_DGI_GPIO0 <C_>> 58| PA08 PX08 J S |"_'1_ BSS138 1 |"_'1_ BSS138
[15] EDBG_DGI_GPIO1 <__>> c10] PA09 PX09
[15] EDBG_DGI_GPIO2 <> =9 PAL0 PX10 <> EDBG_ID_05 [15]
VSYS_5v [15] EDBG_DGI_GPIO3 <_>> EDBG DG SDA &7 PALL PX12 5 2 R53 2
7| PA12/PA25 PX13 [ <_>> EDBG_ID_04 [15] —AAN—
»—37 PAL4/PX11 PX15/ PX32 [ 100K
R3 TPL TP2 %—£5-{ PA15/ PX45 PX16 / PX53 g
FL STATUS_LED_CTRL
100K SMD SMD EDBG_FORCE _BOOT g | PAL6 u1 PX19 / PX59 TARGET RESE
| EpBc_apco |||—. [ = = Kﬂ PA20 / PX18 PX21 "f = = RSO AANOR ] NRST [49,1012,14,15)
= Force Sn 06| PA2L/PX22 AT32UC3A4256HHB-CIUR ( AT32UC3A4256J-C1UR, Factory Programmed ) PX23 [—55—<
R329 0rR % Ge | PA22/PX20 PX24 [
R2 | 10 PA23/ PX46 PX25 e
3 200K [15] EDBG_DGI_TWD 8— EDBG DGI SCL " F7] PA24/PX17 PX26 g5
[15] EDBG_DGI_TWCK: A2 | PA26 / PBOS PX27 KB—O EDBG_SPI_MISO  [15]
L 821 pazy PX28 |55 —————————<<_>> EDBG_SPI_MOSI [15]
- [10] EDBG_ID_01 <> RAE T30R 84| PA28 PX29 [Fgg——————<<_> EDBG_SPI_SCK [15]
14910121415 NRST <t A% | PA29 PX30 e _>> EDBG_SPINCS [15]
X5 PA30 PX31 X
*—=— PA31
EDBG_USB_VBUS_5V A10 K9 EDBG_JTAG_TCK
_USB_DM EDBG_USB_HS DM___A9 g“SﬁrS"BUS TTCE*fI K8 EDBG_JTAG_TDI
“EDBG_USB_DP 38— EDBG JTAG TDO
_USB_] T EDBG_USB_HS DP A8 | JHIS B :'57 —JTAG.
l R23 @39R EDBG USBFS DM B9 | .o " ™s EDBG_JTAG_TMS
R25 39R _USB_FS B8 u 39 EDBG_RESET_N
=AW DPFS ESS b x5 N N0, 0 TN OO O RESET N [P
c7 EE z L) e [YeYeyeyere! 000000
useveis 32 B g2 32 538883 gggece
>0 > >0 >0 555555 006000
Fae e g2l 3 sie I 3 B
VDD_3V3
113 6.8K 1% 10\‘;;[) s wit ajm A =
1800hm at 100MHz 2
1 Ao L4 = = = JTAG VDD_3V3 JPRL 1
J_ V4 J_ = 80ohm at 100MHz VDD_3v3 J10 Jumer Header 1X2 R1
cao o0 vopeve = EORCITACTE0 5| B E I o
@ © nF nF - R SRR |
c6 cs cie8 [ EDBG_JTAG_TMS & EDBG_RESET_N EDBG_RESET_N
1 c15 e - c175 RR
9 oS = = L{— > EDBG_USB_VBUS_5V [4] 100nF 220F 220F 100nF £pBG_JTAG_ TDI 5| BE —%n | EDBG_DIS
o EDBG_USB_DM =1 = ca
o EDBG_USB DP == == 100nF
2 DP - - DNP(Header 2X5)
10 o, ID—
GND < Us © =
VDD_3V3
81 8 T
o o~ > = (3v3)
b=
J14
MicroUSB AB Connector | —gg= ci79 |c171 |c178 |ci72 | ci7a
EARTH_USB_EDBG -
L11] . 2.2uF | 2.2uF | 100nF | 100nF | 100nF
1800hm at 100MHz 2| 3
1 2 o =
| PRTR5VOU2X o

EARTH_USB_EDBG =

L
| B| RevB PPn_|17-Mar-16
Al RevA XinJQ | 22-Sep-15)|
A INTEDIT | XinJQ|21 1
DES.
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EDBG




194 OR
e VAN =< >> ISC_D6/EXP/XPRO_PCO  [8,10,15]
4 R193 DNP(330R; EDBG_DGI_TWCK _ [14]
320 R196 A A A0 OR
ISC_DS/EXP/XPRO_PB31  [7,10,15]
37 o |0 R195 DNP(330R EDBG DGI TWD [14]
VDD_3V3 L[ o
T ' a g 1 <> AREF  [9]
R310 100R 1% | .
[4.910,12,14]  NRST <AV 1| g o <> EXPIXPRO_PD25 [8,15]
a <<__>> EXPIXPRO_PD27 [8,15]
4] SV_EXT_INP <} 5| g a <<__>> EXPIXPRO_PD26 [8,15]
o R198, A pe OR
o 2 EXP/XPRO_PD28  [8,15]
&1n g 1 R197 DNP(330R; EDBG_SPI_NCS  [14]
= I—O EXP/XPRO_PB5  [7,15]
Socket 1X8 Socket 1X10 <> EXPIXPRO_PB6 [7,15]
<<__>> EXPIXPRO_PB9 [7,15]
EXP_PAL9 [7,15]
%8 21 EDBG_DGI_GPIO0  [14]
[71 EXP_PAl6 <<_>> a a
18] EXP_PD19 < > ] a5 EEEEPADZC?\ gv]lm [14]
[8] EXP_PD20 <<__>> 210 Q3 I
[8] EXP_PD23 <<_> o o <> EXPIXPRO_PD29 [8,15]
[8] EXP_PD21 <<_> o o
18] EXP_PD22 < > ] a EXP/XPRO_PB10 [7,15]
[8] Exp_pp24 < 2 52 a EDBG_DGI_GPIO2  [14]
[8] EXP_PD30 < >——+ 0O o -
EXP/XPRO_PA21 [7,15]
Socket 1X8 Socket 1X8 EDBG_DGI_GPIO3  [14]
<> EXPIXPRO_PD12 [8,15]
<> EXPIXPRO_PD13 [8,15]
J9 322
[7.15] EXP_PA19 <> a o <> EXPIXPRO_PA24 [7,15]
[7) EXP_PA17 <> o o |4 <> EXPIXPRO_PA23 [7,15]
7] EXP_PA18 >1a ol ISC_D2/EXP/XPRO_PB28  [7,10,15]
[4,8,15] PMIC_LBO/EXP_PC8 o] a ISC_D3/EXP/XPRO_PB29 [7,10,15]
[8] EXP_PC27 <_> [¢] o <> EXP_PB23 [7]
[8.15] EXP_PC26 <_> [¢] o <_> EXP_PB22 [7]
[8] EXP_PC11 O—e a a <__>> EXP_TWD1_PD4 [8]
[8] EXP_PCl0 K >————0 a <__>> EXP_TWCK1_PD5 [8]
Socket 1X8 Socket 1X8
5V_EXT_INP
17
1
31 80 7
[8] EXP_PD6 <> £ 0o <> EXP_PAl4 [7]
PA1S <<_>> >+ 00 <> ISC_D4/EXP_PB30 [7,10,15]
[7,10,15]  ISC_D5/EXP/XPRO_PB31 <_>> 00 (5 <> ISC_D6/EXP/XPRO_PCO  [8,10,15]
_PB20 <> oo <> EXP_PB21 [7]

7,10] ISC_DI1/EXP_PB27 <_>> 00 |5 <> ISC_DO/EXP_PB26  [7,10]
[7,10,15] ISC_D3/EXP/XPRO_PB29 <__>> 00 |5 <<__>> ISC_D2/EXP/XPRO_PB28  [7,10,15]
[7,10,15]  ISC_D5/EXP/XPRO_PB31 <_>> oo <> ISC_D4/EXP_PB30  [7,10,15]

[8,10] ISC_D7/SPI1_SPCK_PCl <_>> 5180 (o <> ISC_DB/EXPIXPRO_PCO  [8,10,15]
[l ExrPase 1 88 [z <> o6 Do MiSo_Pca 810
i < >%566 | _MISO_| ,
8,10) " R266 22R 23| B [z o hovNTTXP Pes - (8]
[8,10] ISC_D8/SPI1_MOSI_PC2 < >—pSB0MN S 552 551 80 55 <> ISC_| | [8,10]
[8] CLKAUDIO < —S—REEZNANDNPE2RI] 2 gg (-2 <5 ISC_PCK/SPIL_NPCSO_PC4_ [8,10]
[8.10] ISC_VSYNC/EXP_PC5 O—'l 29 gg 30 <> ISC_PWDIEXP_PBL2 ~ [7,10]
[7,10] ISC_RST/EXP_PB11<<_>> g; [e]e] Lsé:ggl‘lfé(: -P[?‘Z,]S [7.10
[8.10] ISC_MCK/EXP_PC7 <<_>—R2IIAAAOR ____ ¢ 351808 .
h ! = R273 DNP(OR oo PMIC_LBO/EXP_PC8  [4,8,15]
[14] TEDBG_ID_04 <>~ RZIBNAADNPOR) | EDBG b o7 Tid]
R290 OR -
. <C>—¢\/\/\/—[ ) 1
[7,10] [ﬁcﬁgég/gx‘%%gzz: Ro53 DONEOR Socket 2X18 > EXP_PC26 [8,15]

[8] EXP_PD31 <>

Expansion
Boards
Connectors

[815] EXP/XPRO_PD27 <_>>
[14] EDBG_SPI_MISO <>

SPI1_MISO_OR

VDD_3V3

5V_EXT_INP

DNP(OR) R240

[8.15] EXPIXPRO_PD25 < >SPILSPCK OR K> EXPIXPRO PD26  [8,15]
[14] EDBG_SPI_SCK <> EDBG_SPI_MOS! [14]
NRST +
svexrme  XPRO Power
324
1 2
— 3] - ||I' |
VSYS_5v | RE | vDD_3v3
Header 2X2
XPRO EXT1
925
D 2
14] EDBG_ID.02 <> .
[[s% XPRO_PD11 O—ég%ﬂ gg -4 g'gfo' I EXP/XPRO_PD12 [8,15]
€
D18 EXbRo bes. <P e o T B R,
[815] EXPIXPRO_PD13 <_S>—RQICPIO RE [ SPLSS BIGPIO =, oy pixPRO_PD29 (815
[710,15]  ISC_DS/EXPIXPRO_PB31<C s> WL SDA RE [ WLSCL > o0 DEeXPRO B 8,10,15]
T 78] EXPIXPRO_PA23 << s—DART RX RR (2 UARTIX_ =S FXPIXPRO_PA24 [7.15]
[8.15] EXP/IXPRO_PD28 SPLSS A RE [ SPLMOSI 2= EXPIXPRO_PD26 [8.15]
G ! SPI_MISO 8 SPI_SCK | g
[8.15] EXPIXPRO_PD27 <_>>—SPLMIS  BR 55 <S> EXPIXPRO_PD25 [8.15]
[ RR { vDD_3v3
) Header 2X10
XPRO EXT2
326
D 2
[14] EDBG_ID_03 <> RK |I-
ADC(H) 4 ADC(
4
oo e HEE BT e
i STt e St H BE L B S S
[7.10,15]  ISC_D2/EXPIXPRO_PB28<C 9> TWL SDA RE (42 TWLSCL <> 1SC_D3/EXPIXPRO_PB29  [7,10,15]
[7.1015] ISC_D3/EXP/XPRO_PB29C_ o> JART RX RR (4 UARTIX_ =5 |SC D2/EXPIXPRO_PB28  [7.10.15]
" [815]  EXPIXPRO_PD29 SPLSS A RR (S8 SPLMOSI =5 FAFixPRO_PD26 (8,15
G ! SPI_MISO 8 SPI_SCK | g
[8.15] EXPIXPRO_PD27 <<_>>—SPLMIS i BR S5 << >> EXPIXPRO_PD25 [8.15]
XK | vDD_3v3
= Header 2X10
®
[B| Reve | PPn [17-Mar16[ XXX [XXXXXX
Al RevA | XinJO| 22-Sep-15] XXX | XXXXXX
A INIT EDIT | XinJO[21 XX | XHXHXX
DES. VER. DATE
SAMASD2B-XULT REV. | SHEET
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