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4 | 5D GND |28 PG13 2A6 o6 |29 MEM A13 ) R82 WA 1k 29 276 oge |20 R83 WY1k [ —
10 34 22 MEM A4 ) R84 1k 27 22 R85 1k [
15| GND GND 5 PG14 2A7 287 152 —Res W56 2A7 2B7 e rer WAV——
57— GND GND = PG15 2A8 2B [—=>——MEMAL AN 2A8 2B8 AN
oND oND 4 1 GND GND 28 4 1 GND oD 28
PWR 3V3 SN74ALB16245DGGR 10 34 10 34
-T- — — GND GND — GND GND —
= SN74ALB16245DGGR = 15| cNp oND |22 = | S\ oND |22 =
GND GND 21 onD onND |18 GND | oND |8 GND
= SN74ALBI16245DGGR — | SN74ALB16245DGGR N
- 99 ——C100—==C101—=C102==C103 GND  SN74ALB16245DGGR  GND = SN74ALB16245DGGR -
1uF 0auF | 0.uF | 01uF | 0.uF
0603
GND
PWR 3V3
——C104==C105=—C106==C107==C108
1uF 04uF | 0.auF | 01uF | 0.1uF
0603
GND
PWR_3V3
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1 2 5 6 7 8
[ MEM_AD. 18] el e AL0LE PG2 298 PDO SDRAMA48
MEM_D[0..15 MEMDO.LD PG4 DQ2 PD2
PG5 DQ3 PD3
PG6 DQ4 PD4
PG7 DQ5 PD5
PG8 DQ6 PD6
PG9 DQ7 PD7
PG10 DQ8 PD8
PG11 DQ9 PD9
PF1 DQI0 PD10
PROMS PG13 DQ11 PD11
PG14 DQ12 PD12
PG15 a5 20 ROL3 AEE i
PG15 : BAO DQ14 PD14
PWR_3V3 PG16§ PG16 a6 21 BAL DO15 PD15
MT48LC16M16A2P-6A
PWR_3V3 MEM_AQ 20 pie 21 MEM_DO A Erz: zgz:i ;g POME VD) 14 PWR_3V3
T A0 DQO 55 PF5 DQMH VDD (== =C114=—Clte=CIlIE=C117=CIIE=C118=C120=C121
MEM AL T AL DOl 5% MEM D1 VDD 1uF 0.4uF| o1ur| " 0.4uF| o.1uF| 0.1uF| 0.1uF
MEM_A2 1 A2 DQZ o MEM D2 o . 0603
MEM_A3 A3 DQ3 MEM_D3 PF2>> PF2 SDCK CLK VDDQ
MEM_A4 16 Ad DQ4 26 MEM D4 PF3 spcke 37 CKE VDDQ 9 1
==C122 ==C123 Ew A5 2 A5 DQs 2 UEw 05 PF3 ) VDDQ (53 i
1uF 0.1uF e 31 A6 DQ6 (55 VEM D6 17 VDDQ
— sk o — D et [ :
MEM A9 2] A3 PWR_3V3 AR RS xggg 1
MEM AL0 8L A10 vDD 2 6 | — VSSQ (2
L MEM A1l All PF9>> PF9 SDWE WE VSSQ
= MEM A12 12 | 24 PFI5 o Nesa 19 | =
GND MEM A13 4 N2 =S > CS 28
AlL3 PF15 VSS
o = 2 e vss [
PWR 3V3 MEM_A16 10 ﬁig = ul7
MEM A17 g AL7 GND PG2 A2 5431 A0 DQO PD16
MEW_ALS Al8 Pgs a3 =oAL DQ1 PD17
: el o
WE# A3 DQ3 PD19
R90 R91 30 CE# PG6 A6 29 AL DQ4 PD20
100k 100k 32 PGT___A7 30
OE# A5 DQ5 PD21
0402 0402 PGS A8 3] ‘e DOs o
1% 1% PG9 A9 32
SST39VF040 poie a0 33 A 2oy D23
37 A8 DQ8 PD24
WE# 3 PELE ROITEALL 555 A9 DQY PD25
PROMB_NCS 5% A S AL0 DQ10 PD26
OE# RELY A5 /NE = ALL DQ11 PD27
/o A12 DQ12 PD28 oo s
oot o DQ13 PD29 A
L ST BAO DQ14 PD30
EGIGERALE BAL DQ15 PD31
15 | MT48LC16M16A2P-6A |
PR6 e sees 35°] DQML VDD =77 PWR 3V3
PF7 — DQMH VDD ——=C124==C125=C126=C127=C128=C126=C13=C131
VDD 1uF 0.1uF| 0.1uF| 0.1uF| 0.1uF| 0.1uF| 0.1uF| 0.1uF
- 3 0603
PF2 SDCK 2 CLK VDDQ 2
PF3 SDCKE CKE VDDQ - .-
vDDQ 5 GND
VDDQ
PF10 cas 17 CAS
PFO rAas 18 RAS VSSQ ?2 PWR 3V3
VSSQ |45
_ VSSQ
PF9 sowe 16 WE VSSQ 52
PF15 NCs4 19 S
0 vss 28 ——C132—=C133=C133=C1358=C13f=C137=C138=C139
— NC VSS 1uF 0.1uF| 0.1uF| 0.1uF| 0.1uF| 0.1uF| 0.1uF| 0.1uF
0603
Uilg
PG2 A2 23 1
Era— S5 A0 DQO PEO =
5o Al DQ1 PE1 e
RIS S A2 DQ2 PE2
ROS S S A3 DQ3 PE3
ROE S 5o A4 DQ4 PE4
2% S A5 DQ5 PE5
293 A0 = A6 DQ6 PE6
) A0 = AT DQ7 PE7
igﬁ A0 A8 DQ8 PES
= =l 55 A9 DQ9 PE9
T 5= AL0 DQ10 PE10
';gﬁ AL__S2e1 AlL DQ11 PE11
- Al12 DQ12 PE12
DQI3 [
PG5 Al5 g(l) BAO DO14 q‘%
PG16  Al6 BAL DO15 (22
Sy b sonaso 15 MT4BLC16M16A2P-6A |
PFg yy—Lr8  SDNBSO 9.1 pomL VDD
wb DQMH VDD %é PWR _3V3
VDD
PF2 sbck 38 3
PE3 sbcke 37 gklé xggg 9 Drawn By: ®
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PWR_3V3
Ethernet KSZ8061 GND
R92 = GND
1k =
0603
0.1% 3 320 N
| u19 CON RJ-45 08B0-1D1T-06-F
10 KSZ8061-RND TXD_P 2 | 1o+ TX+
PC19§< b MDIO fa}
11 b4 C140 03 E-
PC20 MDC ® & II|| 1 1 | rer L'JUUkJ 0: PWR _3V3
PHY REFCLK9 | 11 DING
Sr——=—=—=— REF_CLK 0.1uF °
PC16> PHY_CRS D\3 CRS_DV TXP 451 $§B El TXD_N 3 | - - —— 2
XM s J: l
PHY_CONFIGY o —
PHY RXER 12 | CONFIGL 6 RXD_P RXD_P 4 | ros RX+ o+ | Gl IS SCa A= S Y
PC15> RXER RXP 7 RXD N Ci4a °ll@ 0.1uF 0.1uF 0.1uF
PHY_RXDO 18 R | Il 6 | rer 3 E L/UUJ. —0 5
PC1222 PHY RXDL 17 ] RXDO GND GND '||| 11 °||@ s [
PC11 RXD1 s 0.1uF 3 E O 0 -
PHY_ADL 16 | S/\hp. = RXD N 0.lu 5 | ro- e | e =
PHY ADO 14 | PHYADO . PV\?RN?VZ
R93 75R I:I T
= PC17> 21 TXEN 2 géOO4gk 6 Green// 75R 75R
Warning, for rev 1.1, and gate have GND 2 REXT 2 1% 7 ‘i
to be populated s PC14 3> 551 TXDO SIGDET L = L C145==C146=—=C147
= PC13 TXD1 vettow 75R 0.1uF | 0.1uF | 0.1uF
3 o~
NRST({ 2 BND u20 tggg gg 13 N_| Lift 1nF |
v 4 SN74LVC1G08DBVR 28 NRESET ==
1 PHY_ITR 29 GND
PF28)>——=+ Avce | INTRP 2 o 2 R94 <R95 MODULAR R145
A 6 J4 =2 DNU -
5 XIN_ETHS 1 [ A Ao DD 0O DNU |28 56.2R <56.2R =
- 2 | X0 g 2 g g g 0603 0603
PWR_3V3 1% 1% =
7B = = T
GND PWR_3V3
PWR_1V2 PWR 3V3
ry
Phy Address:
00001 -> default address
00010
AConfig[Z..O] is used to select operation mode: AAUTONEG is used to select if auto negociation of link ANAND_TREE is used to chekck for faults on the KSZ AQWF is used to En/Disable Quit-Wire Filtering
00111 speed should be enable: digital I/O pin connections to the SAMRH71
001 -> RMII Normal mode, Auto MDI/MDI-X disable 1 -> Disable
PHYADI4..3] is 00 by default 101 -> RMII Back-to-Back, Auto MDI/MDI-X enable 1 -> Disable (Default) 1 -> Disable (Default) 0 -> Enable (Default)
111 -> RMII Normal mode, Auto MDI/MDI-X enable 0 -> Enable 0 -> Enable
PHY CONFIG PHY_ADDRESS CONFIG AUTONEG NAND_TREE QWF
PWR 3V3 PWR 3V3 PWR_3V3 PWR 3V3 PWR 3V3
R97 R98 R99 R100 <R101 <R102 R103 R104 R105
4.7k 4.7k 4.7k 4.7k 4.7k 4.7k 4.7k 4.7k 4.7k
0603 0603 0603 0603 0603 0603 0603 0603 0603
DOI\?OPA? DOI\?OPA) 0.5% 0.5% 0.5% 0.5% 0.5% 0.5% DOI\?OPA)
PHY_ADO PHY REFCLK
PHY_AD1 PHY CONFIG1 PHY_RXDO | PHY_ITR | PHY RXER |
PHY RXD1 PHY CRS DV
§R107 §R108 R109 R110
R111 R112 R113 4.7k 4.7k 4.7k 4.7k
4.7k 4.7k 4.7k 0603 0603 0603 0603
0603 0603 0603 0.5% 0.5% 0.5% 0.5%
05% | 05% |05% IDNP DNP
DNP
GND GND GND GND GND
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3 4 ‘ 5 6
121
GND 1, 2 DUT CORE1V8 122
- 3]; i3 = GND 10, S L2 DUT CORE1VE8
1553 ATXOUT_N 3 5 6 @ 1553 ATXOUT_P PB4 g 3 4 g << PBS
oD . 1553 ARXIN_N 17 8 Fir—<QI553 ARKIN P PBOQ—2— 5 6 —=——PBY
N 123 N PAOQO— 9 10 —0—CPAL PBSQ—L— 7 8 —3—<QPBO
324 = = PA2QO—i— 11 12 {2—0PA PBI0S—— 8 10 —0—KPBII
- PALOS—II 13 14 {2—LPAS PBI2O>—— 11 12 —a—IPBI13
= 9 PG17 o a PG18 PAG 15 16 PAT PB14 13 14 PBI5
PAD EN PAL0 PG19S © o R PG20 pasSS—L 1 17 18 18 Xpag Che PB16 SS—12 ] 15 16 8 —Rxour DUT-PLLA 1v8
PALL g © o g PAS PG21 g ~ o g PG22 Pa10SS B 19 20 2 PA11 = xINSS I 17 18 58 T
PAO S ~ e A PG23 05 o5 pr12 PAL2 21 PA13 D19 20 2
PAL OS> o5 <QPA P13 00 % < PF14 TST JTAGSEL T 2 2t 2 22 —peur 4
PAZ5 05 ax <QpA2s P21 0% 2% QP22 NMIC_NMI PAL6 DUT FLTB. 1vs PBLB—5e—] 23 24 ——PBIO i
PC10 %5 2% peo PF23 N PB2m 3v3 PAL7 NRST FLEBAVE pan 5251 25 26 | SE—Cpeal
PA7 . PA2 —5 e PAL9 PAZG: PB22 27 28 PB23
Pa6$S IS Rrng PWR V3 e PA21 2E PE2a SS9 | 59 30 (30 Rpp;
S & T [ B8 GND A2 oo 3l 2 % [ DUT 3v3
©° = HDR-2.54 Male 2x10 RA Rotated 180 GND 33 34
= HDR-2.54 Male 2x10 RA Rotated 180 GND PAZ3 PAZ4 B 32 M 5 —<SPEZ
I : PA25 PA26 PB28>—5— 35 36 30—<CPB29
PA27 PA28 PCOS—3i— 37 38 —5o—KpCl
oWR 1vg5  SPWI DIN_P SPW1_DIN_N PC235—11 39 40 p—PC3
V2 spwi_pour_p SPW1_DOUT N PCAS—a4— 41 42 2—Xpes
SPW1_SOUT P PC6 30— 43 44 ——QPCT
oD SPW1_SOUT N ] SPWL SIN_P PC8 9o—o— 45 46 —2—CPCY
125 N SPWL SIN N 50 —2 SPWODIN P oo 1o PC1095—30— 47 48 [go—<CPCIl
= SPWO DIN N 52 225> sPwo_pout_p PR PC12 50—g— 49 50 —2—PCI3
- SPWO_DOUT N 54 2 PC149>—23 51 52 —22—PCIs
PAZ3 3 BN <SPA2A SPWO_SOUT P 56 223> SPW0_SOUT N PC16 9o—pi— 53 54 —2¢—PC17
PAZL 05 0o S pAz2 SPWO_SIN P 58 —5 SPWO_SIN_N PC18 99—o2— 55 56 —2p—<QPCI9
PAL2 05 ~ o <SP PBO 59 60 o2 PB1 PC20>—2T— 57 58 —po—dpCal
PA20 o5 PAL9 RE3 | 61 62 PB3 PC22 59 60 PC23
< - D, DUT 64 GND {61 62__ >
PC5 02 aK e DUT CORELVE6S | g3 g4 | PC24 &6l 62 2 PC25 o
g
Pgég X He $ ﬁgée Header 2x32 DUT CORE1VS | & @
po1 < oo > P2 PWR 3V3 Header 2x32
S5 T 326
= HDR-254 Male 2x10 RA Rotated 180 N (OIS B ALY 327
GND GND 5 L2 DUT CORE1V8 128
HDR 254 Male 12 _|_ o R - GND LIy ]2 DUT CORELVS
= PC28 5 6 | PC29 PD28 3 4 PD29
129 Che N PC30 7 ] PC3l PD30 g 25 62 g PD3L
= PE12 9 PE11 PGOQ—— 7 8 —i—QPGL
- PE10 L1 PE9 PG2 9 10 PG3
GND 1 VD)
PB28 o~ PB17 N PES 13 PE7 PG4 1 12 PG5
PB18 g © o g PB24 DUT_GORELYS  rE1ve oD PES 15 PES PG6 g B3 14 5 g PG7
PB19 55 ~ e pB23 [ DUT COR PE4 17 PE3 PGBI—2— 15 16 2—CPGY
PB20 05 o5 Lpe22 PE2 |19 PE1 PGL0—I+ 17 18 -2 —X0PG1L
PA27 a8 PA28 PEO 21 PFO PG12 19 20 PG13
< > (@ 22 >
PA26 05 2% <QpAzs PF1 23 PF2 PGLI—211 21 22 22 —Xpais
PB26 N PB21 PF3 25 PF4 PG16 23 2 PG17
PE25 S s R pB27 VRESVS RUTASVE PF5 27 PF6 pc18S— 25 1 %5 2% [ 28 Xpcig
N T DUT 3V3 27 28 >
g PF7 L 29 PF8 PG20 27 28 PG21
L 7 PF9 L 31 32 | DUTE3VS P22 S—221 %9 30 30 _Rpcos
—  HDR-2.54 Male 2x10 RA Rotated 180 GND BN f— Pored a2 30 3 DUT 3V3
GND 35 £ GND 3 34
PDO $ 3 3 2 PDL o 3 M PG5
PD2 S 37 38 ——PD3 PG263>—32— 35 36 —-—<CPG27
PD4Q—39— 39 40 —5—CPDS XOUT32 00— 37 38 e —OXING?2
PD6 Qo—a 41 42 —a—PD7 PG309o—32— 39 40 —p—CPGaL
PDBQo—7a— 43 44 ——CPDO PFLLOo—3— 41 42 | Z2—CCPF12
oD PD10 95—+ 45 46 —2—CPDIL PFL3Q0—Ja— 43 44 |——PF14
0 N PD12 9o—31— 47 48 5 PD13 PFLS Q0—7o— 45 46 [5E—CPFI6
= PD14 249 50 2 PD15 PFL7 00—J0— 47 48 |-—CPFi8
o PD16 2L 51 52 ; PD17 PFLOQ0—39— 49 50 [—20—CPF20
o | ]
PC26 3> <Spear PD18 53 54 PD19 PF21O0—2i— 51 52 [22—PF22
o o | ]
PB3 O < PBo PD20 55 56 PD21 PF2300—2— 53 54 22 PF24
PB10 OS> ~ e paiL PADL PAD? PD22 | 57 58 | PD23 PF25 2 55 56 2 >1553_BTXOUT_N
PC28 95 o5 S pc2s PD24 | 59 60 | PD25 1553_BT><OUT_P< 31 57 58— 1553 BRXIN_N
PA27 S PA28 PD26 |61 62 | PD27 1553 BRXIN_P 59 60 PF26
PB12S 2% R PB13 63 | 63 64 4 GhB P27 BL 1 61 62 52 Rprog
Porade S o hens DUT CORE{VB 63| o % e GND
Pezal 85 e PWR 3V3 Header 2x32 DUT CORELVS |
e T Header 2x32
&8 SI 5514 SI5514
= HDR-2.54 Male 2x10 RA Rotated 180
GND PAD3 PAD4 PAD5S
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1 2 ‘ 3 4 5 6
PWR_3V¥8VR 3V3PWR 3V3 PWR_3V3 PWR_3V3 PWR 3V3
R114<R115 c148 C149 R116 J;
10k '<>10k 0.1UF 0.1uF 10K 0.1uF)
0603 | 0603 : : 0603 :
5% | 5% 5%
= 5 = 5 No
NRESET_EXT_PIN > GNEL | AvcC EN
1] Avcc
NRESET_TOOL ), 2 2
PWR_3V3
PWR 3V3
——C154=C152
R117
0.1uF| 0.1uF §10I<
NWDTO 0603
R PA13 D>———— o
GND GND ——C153
0.1uF
PWR 3V3
GND S
R120 NMIC GND
10k
0603

5%

BOARD RESET PB N

— o~
Swi
TACT SPST

TSZA-O43C»GQI{

@
Z
o

RESET

SAMRAH71 CLOCK 32kHz

Y1
32.768kHz
MS1V-T1K-32.768kHz-7pF-20PPM-TA-QC-Au

N0X"ZH20710 1M uIxzx00710
> XIN32

X0UT32)

C155
TpF
50V
0603

SAMRAH71 CLOCK 10MHz

PWR_3V3
v2
3+ vbD ouT ) xiN
EN
C156
0.1uF )
GND
10MHz
GND

ETHERNET CLOCK 50MHz

PWR 3V3
Y3
4 3
77| VbD ouT > XIN_ETH
EN
C157 »>PC18
0.1uF 5
GND
50MHz
GND
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1 2 3 4 5] 6 7 8
PWR 3V3
User Pushbuttons
PWR_3V3
T User LEDs
PWR 3V3
R121 R122 R123
R124 4.7k 4.7k 4.7k
4.7k 0402 0402 0402 D6
0603 5% 5% 5% R125
0.5% No R
Pe0 — B e FCS SR oReEN
ushButton 0
R126 PushButton 2 PC31 Egg(j % LG RO71-KN-I
1k
0603
0,
0.1% D7
R127 X
4 <| ™ < ™ < ™ m
5 56R GREEN
GND SW2 SW3 Sw4 HMI_LED1
4 TACT SPST 4 TACT SPST 4 TACT SPST % LG R971-KN-L
0 0 0
D8
bo N
56R GREEN
1% LG R971-KN-[L
PWR 3V3 GND GND GND
331 T o)
= 1 R129 §|/|
- > —— AWV 4
- 3 MEM DO 56R GREEN
e 4 MEM D1 1% LG R971-KN-1
re— b) MEM D2
re— 6 MEM D3
| i
rm— 8 MEM D4
rm— 9 MEM D5
e 10 MEM D6 I
11 MEM D7 =
| S
rm— 12 GND
e 13 MEM D8
r— 14 MEM D9
r— 15 MEM D10
r— 16 MEM_D11
| 7
r— 8 MEM D12
r— 9 MEM D13
r— 20 MEM D14 PWR_3Vv3
r— 21 MEM D15 —|_
r— 22 u24 C158 ||_0.1uF
m— 23 11
2 PF24 (¢BOOT MODE 8 1Y1 VCC 20 ——
r— 25 PG 24 & CEGO-Prom width 6 1Y2 = GND
26 CFG1-Prom width 4 — | 1 GND BYPASS_MODE =
| 27 PG25 > 1Y3 10E 19 -
r— PG 26 {QCEG2-Prom ECC ON 1Y4 JOFE BUFF OE
m— 28 SW5
29 CFG3-ECC code selecti 9 2 ol A
] 5o PG27<4 b = 2v1 1AL (<2 - %A
| 31 —5< 2Y2 1A2 5 3 T IA
- 5 —< 23 1A3 |og ol %A
_— —4 2v4 1A4 21
rm— 33 CMD DATA SEL PE27 o5 - | PA
- gg s g LCD_NCS 2A1 %—l 6] ~ | 6A
— 3% NRD SO g e SWDIP 6POS
| L 37 2A4 £l
e 38 PWR_3V3 R130 Rﬁ%&k R132 <R133 <R134
e 39 PWR 3V3 GND 10 100k 100k 100k 100k
e 40 R135 0402 0402 0402 0402 0402
r— 41 DISPLAY ENABLE SN74LVC244A-Q1 | 1% 1% 1% 1% 1%
42 0805 R OR _i2c sbA =
| PA20 100k S
— fi 0805 R%@%\COR 12C_scL >§PA19 0402 GND
| 25 1%
r— | 46 BACKLIGHT CONTROL 0805 R%OR <PE12
r— 47 RESET PWR _3V3
m— 48 C159 || _0.1uF
r— 49 0805 R% OR 11
] 50 =
p— GND
FFC MNT
1 R140 0R0805
FFC/FPC S0P Female YW D NRST
XF2M-5015-1A L 2 HMI LCD DUT RESET N <PF26
GND
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JTAG TRACE

PWR 3V3 PWR 3V3

PWR _3V3

[
w
N

SWDIO/TMS

SWCLK/TCK

SWO/TDO RA

DI 0R0805
NRST R145 WOROSOS
TRACECLK

TraceDO

TraceD1

TraceD2

TraceD3

PAL7

PA16

PB3

PB1
NRESET_TOOL
PB2

PA25

PA26

PA27

PA28

R 14§R 142ZR143
100k <100k <100k
YES | YES YES

™I | PB1 § 70l ]
™S PAL7 >

o
w
w

PA17 —
TCK/SWCLK PA16 PALE

ANAAAAAAAANAS

6T /11513119 7 5 3 1
0c8T 9T ¥T2TOT 8 9 ¥ T

DO /SWO PB3 PB3

HRST R Yes >§ NRESET_TOOL
O0R

— 0805

HDR-2.54 Male 2x10 =
—  TST-110-01-G-D GND

HDR-1.27 Male 2x10

0Z8T 9T ¥T2TO0T8 9 ¥ ¢
61 /11513119 7 5 3 1
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