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5.1
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IRQ/GPIO 9 10  SPI SS B/GPIO
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12 [2C SCL 1PC B2k . SRR SEBl, MZRRA
13 UART RX Hbr1F UART fzlicsk
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5.2

B AR AR 12k
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16 SPI MOSI FBATAMEEE R M (Master Out Slave In, MOSI) k. IH4&SZHL, MM,
17 SPIMISO EATAMEE O I EANMNE (Master In Slave Out, MISO) £8. IRZ&SREL, MLRRAL,
18 SPI SCK BATHMELEE I b JRZASEIR,  RRAL.

19 GND Bt

20 Vee ¥R IR (3.3V)
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1

© o0 N O o b~ W N
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MCLR RIS RN EEM. RTFBNRAEH .
IRQ1 (LCD fhi#5i) R A B 1 8 1 o T i SR 2

5.0V Ve 5.0V

IRQ2 (QTouch®) QTouch ¥ # [ Wi K2k

LCDEN LCD % f e

IRQ3 (@Rt A8 A ) 8 1) Hh BT SR 2k
LCDHSYNC/NCS3 LCD /K[ 25

IRQ4 CH BH = A3 L BFL A 42 ] 35 £ BT 17 SR 42
LCDVSYNC/nWE LEC H DS A EaE (IREFARO
5.0V Vee +5.0V

LCDPCK/nRD LCD &I sl it Al g (IR FA~FA 20
I2C SDA 12C B IBHR LR . 1RASEIL, MR,
LCD DO LCD ### bit 0

12C SCL 12C R Bk, GRZSEIL, B
LCD D1 LCD %4 bit 1

SPI SCK AT AMREE I Bl e ARSI, MR,
LCD D2 LCD ## bit 2

SPI MOSI AT AMEEEE L1 3 MR

LCD D3 LCD ¥ bit 3

SPI MISO AT AN AN 2R
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B AR AR 12k

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
51
52
53
54
55
56

LCD D4
SPI SS
LCD D5
UART RX
LCD D6
UART TX
LCD D7
UART RTS
LCD D8
UART CTS
LCD D9
LCD PWM
LCD D10
PWM2
LCD D11
GPIO1
LCD D12
GPI02
LCD D13
GPIO3
LCD D14
STBY/RST/GPIO4
LCD D15
STBY/RST/GPIO5
LCD D16
ID 5|
LCD D17
ADC 0
LCD D18
ADC1

LCD D19
ADC2
LCD D20
ADC3

LCD #4f bit 4

SPI A28 i

LCD #i#f bit 5

HbrasfF UART ROz 2k
LCD %4 bit 6

Hresft UART k1%, (M MCU | GFX )

LCD %4 bit 7

UART #E# K% (DL MCU %] GFX +)
LCD %4z bit 8

UART fa¥F&i& (A MCU 3| GFX )
LCD %4 bit 9

LCD PWM ¥ 4 il

LCD #¥ bit 10

Jik S 1A )

LCD %4 bit 11

A 110

LCD #4is bit 12

HEH I/0

LCD ##z bit 13

EH 110

LCD #¥s bit 14

RV AL EGE /0. HIT 2 AEHE] GRX ERAS I &1 .

LCD %4 bit 15

FEHL 2/ 47 2 B 1/0.

LCD ##is bit 16 (ZEML BT B ARSI
PR/ 1D 5B 2R

LCD ¥ bit 17 (FEULITT FARSEHD
B 25 3 MCU

LCD %4 bit 18 (FELBETF RSB
A 45 35 3] MCU

LCD ##% bit 19 (FEALE T ARSI
TR #2258 3 MCU

LCD ## bit 20 (FESbBTE ARSI
B 25 3 MCU
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B AR AR 12k

........... €9

57 LCD D21 LCD %4 bit 21 (FESLBETF ARSI
58 ADC4 B4 2% 5 MCU
59 LCD D22 LCD ¥ bit 22

60 ADC5 B4 2% 5 MCU
61 LCD D23 LCD %4 bit 23

62 ADC6 TR 25 31 MCU
63 3.3V Ve +3.3V V¢e

64 ADC7 A 25 31 MCU
65 GND Pt

66 3.3V Ve +3.3V Ve

67 GND B

68 GND TAB LRRRID

69 GND TAB ZAHRI

© 2020 Microchip Technology Inc. DS70005389B_CN-#£ 13 7T



5.3

B AR AR 1

SDRAM #1 LCD ##:

SAM E71 Xplaned Ultra _E[J4M#8 28821 (External Bus Interface, EBI) H ATSAME70Q21B H [ 45 17 il 25 4% il
%% (Static Memory Controller, SMC) 1 SDRAM %1l getsitfz il .

R E R, ATSAME70Q21B 1) I/O 51 %A A b A ko .

K 5-2. F s
i-—‘—‘““““‘_______________ﬂ: Z0 ~Zout +Ropt
I
E On-die Serial Resistor :
: 36 Ohms typ :
| :
| I
I
: NN— }------CFD------
|
: R seriaL :
| [ - - .
]
| O ith : PCB Trace Recsiver
| riverwi ' Z0~50 Ohms
I
| I

Zoyt ~ 10 Ohms

EBI i&#: 3 _I- SDRAM F1 Xplained Pro EJEiEH:48. TEIE/R T SDRAM F LCD Wifi 3t A Rl —HEdE 51 i, FEER
R I FRLH A

5-3. LCD fl SDRAM

SAM E70 XULT Kit

22R : 200R
SAM E70 Data [0:16] <N LCD
| I |
2R SDRAM
Address

i
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I 33R
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

BT /0 SUBSR A A b ks, DRl bR 5) 2% i BP0 250 5 4 B ER Bk L B PCB L1y EBIL EZR M FHATICIL . EBI E4k
£ SAM E70 Xplained Ultra Fi%E#y 50Q. I ATtk 2R (L i ATSAME70Q21B 3550, ifi %4 £k tH ATSAME70Q21B
AR _E SDRAM IRz

f§ [} ATSAME70Q21B #il SDRAM 1 IBIS AR R IE LR = A 45 Bt N R PR
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B AR AR 4

% 5-3. EBI Efl& R

ibis)

ATSAME70Q21B BiE /it 240 =~ 220
g 210 25Q ~ 22Q 50Q
SDRAM i 11Q 320 = 330 500

P ER 2R3 LCD & 24 <= 23 SDRAM [FEIREE F IR By CYZiim AN, REBEHEZEFEK) . 200Q BHFER
SDRAM, il [FREL MG ST E LS, MNmELS SDRAM B ER &5 5 ek,
B
R R AR 2 T B AR IR B 51 BB
« 200Q HFH N FE T SDRAM FiZkFl LCD #EHz g Am 2k 38 XAk
o FrA BT FiEH ATSAMV71Q21B 1 B RSN IBIS SCAEBHATHERL, DA E(E S 2 A 78 24k BRI 0 B 7 o

© 2020 Microchip Technology Inc. DS70005389B_CN-£ 15 71



5.4

B AR AR 12k

BREGLERR

SEFLT —AN 2x15 100 mil 5] LR L RS, DU D5 i) SAM E70 J:47 B L& 85810 (Image Sensor

Interface, ISD .

R 5-4. FBLEZEOSIHULEA

5% = B

1

© oo N oo o B~ wDN

W NN N DN D N N N DN DN =22 A aa a
o © o N o o B~ WN O ©o o N o b~ w N o

Vee
GND
Vee
GND
$=E A
PWD
[2C SCK
I2C SDA
GND
MCK
GND
VSYNC
GND
HSYNC
GND
BRI
GND

ISI DO
ISI D1
I1SI D2
ISI D3
I1SI D4
ISI D5
I1SI D6
ISI D7
I1SI D8
1SI D9
ISI D10
I1SI D11
GND

+3.3v

e

+3.3v

et

=R A

ISI PWD

12C BT oh k. dRASEEL, MZRHAL,
12C #: A MBIRLL. ML sl, BLKA,
Bedth

B

Bedth

PG A 25 1 L) 2D
e

B e 23 KT T 25
el

B e RS R R o
el

P 5 e 3 B4 bit O
BB AL R 258 bit 1
PG e 23 B0 bit 2
BIG AL B 2 bit 3
PG e 23 MU0 bit 4
P4 A% IR R 080 bit 5
PG A 25 HU0TE bit 6
P4 A% IR SR 00 bit 7
PG A A5 HHE bit 8
P4 A% IR S0 bit 9
P 5 A 25 H s bit 10
PG e 25 B bit 11
i
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5.5

5.6

5.7

B AR AR 12k

USB ##
F P a] A BA M AT — AR 0% R 3] PIC32 USB #HL:
o EHBER: K A IER R Type-A/B Micro 8%, M ZHEM S, WX R TE, &2 A MR USB
St 11 i) =ML LN 400 mA HLiR. 0 SR 75 258 4 500 mA e, U0 5 1) I FFARGZE B35 A 38 LA
o EEER: 1 USB mZiK SAM E70 %33 H A7 USB Micro-A/B i Il 3X & LUEARVE NI &t AT b . i
TR, 1EESAIR USB Micro-A/B ¥ M. HLEH) B —im b A A Type-A E#4s, LUK HERSE USB &
Hlo
* On-The-Go (OTG) M= il i Micro-A/B i [11f] OTG Micro-A/B #1458, AT THAEERET] OTG &4
T EA EA—ARidN VBUS (1) 1x3 100 mil 51 k. 385 7E b 5] Bk BRI 5I 1 A5] i 2 2 fe)al 5] i 2 A5 3
ZACE — 1Rk, SAM E70 i) PBO8 5T %4 £ LED2 5 H 47 USB VBUS DETECT {55 . USB VBUS
DETECT H.JE 8 H¥r USB HLJERR L 1.64. 8% PBO8 51, {55 v F- T4 HAr USB 8% EHIE.

% 5-5. USB Bz i

33

1 LED2 LED2 ik P 2L
2 PBO08 R B MU B AN
3 VBUS_ Detect | VBUS Detect, FIF7E¥ %% % (micro-B) i A\ SAM E70 i #4746
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12 MISO AT AMEHE DB =N 2R
13 SCK B AT AR i
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K PHY B E .
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3 RXD1 FUSCEE 1
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9 IRQ FR IR SR 2k
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11 GPIO WA /0
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13 (1) TXEN BIEAffE
14 (2) TXDO IR
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N
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18 (6) GND Heth
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20 (8) REFCLK (in) ZER A (50 MH2)
21 (9 GND GND

22 (10) +3.3v Vpp +3.3V Vpp

23 (1) (o1} AT AN O ik

24 (12) SCK ERAT AP I A

25-30 EGND JF i

AR USB % #

AITLEA NS EDBG USB H AL, %5 friligiid USB #2411 #5i%EH:. EDBG MCU idid i i 2k 1 7y sk 2 3
SAM E70 #sfF, DAIRME IR .

MPLAB ICD4 Z&4M 4w 2% vl il 1 SWD 42 O 8¢ Coresite 20 £ 1 57 & T B A3&E A .

IS S
AT RERMEPMZHIT G AP ITRME AT K. I RBA A LB s rlg, BrCATG A8 P b sk
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K 5-6. SAM E70 Xplained Ultra & 1

SAM ETD Xplained Ultra -
U board

SAM ETO Xplained Ultra

EXTE NSO

=

SAM E70 Xplained Ultra

The Micrechip 5AM ETD Xplained Witra (DM320113) evaluation kit is a
hardware platform to evaluate the Microchip ATSAMETOO218
micracontroller. Supported by Microchip Technology Ine. tools
including Atmel Studio & MPLAB X integrated development
platforms. This evaluation kit is the first of its kind hardware platform
compatible with XPRO extensions, X32 Daughter Board (Bluetooth &
Audio), Modular Graphics (GFX) interface, Modular Ethernet PHY
interface, mikroBUS, and includes an on-board Embedded Debugger
{EDBG).

External Links:

=AM ET0 Datasheet
@ a0 E Sedes Product page

@ MPLAB Harmony

T R R

Serial number |

Board name SAM ETO Xplained Ultra
Manufacturer Microchip

Target name ATSAMETOO21B

Interfaces SWD SPI TW1 GPIO CDC ERASE PIN
MAC4E FCC230—

vE:  _EERME MACAS il Xplained & 7341

PP AT LAASE AR A oK S ks A b

BT AT B BRI 1, FCHEZER, ES MR A3 s fF i

LG R, 550 “AT24MAC402 and AT24MACG602 Data Sheet” , %5 T M A ML Rt F4%: http:/
ww1.microchip.com/downloads/en/DeviceDoc/Atmel-8807-SEEPROM-AT24MAC402-602-Datasheet.pdf.

\
B
N

SAM E70 Xlplained Ultra i T A& LM HIE RS . AT HEANBHRET RS . FRER T HIERS S

.
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+ i Micro-USB i&8:4%, v H4Ar USB.
{F MG, iZM A T2 5.5V ] 19V [)) 32 AT .
ffF Arduino 888 . Z7EEA ZANEDT, AR SIZ /NG . HAEFTE MIRHESZ BH MR . Vi
TR F P IR N, BT REAEAL (2.1 mm) .
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i N 4 USB

+ H#¥r USB
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) Arduino
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Mikro bus
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T
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Y
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@ Switch
v block
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B AR SE B2 R IR TR R i
REFTE, R HTN 2A.

500 mA (& USB #it) DEBUG USB
500 mA (HR¥E USB #ivi) TARGET USB
BN 1A, i 2.5A. K BA. VIN
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YIRHE #

1
1
3

C200
C201
C202, C203, C804

C204, C206, C207, C212,
C213, C220

C205

C208

C209

C214, C219, C300, C803
C301, C302, C307

C303, C404

C304, C309

C306, C308, C314, C315,

C210, C211, C215, C217,
C218, C305, C310, C311,
C312, C313, C400, C401,
C402, C403, C405, C406,
C407, C408, C410, C411,
C412, C413, C414, C415,
C416, C418, C419, C420,
C701, C702, C703, C704,
C705, C706, C707, C708,
C709, C711, C801, C802,
C805, C806

C409
C417
C710
C800
D200, D300

D201, D202, D203, D204
D205, D301

D302, D400

J200

J201

J202

J300

J204

C700

Ceramic capacitor, 22 uF, SMD 1206, X5R, 25V, 10%

Ceramic capacitor, 2.2 uF, SMD 0805, X5R, 25V, 10%, (de20024)
Ceramic capacitor, 4.7 uF, SMD 0805, X5R, 25V, 10 %

Ceramic capacitor 1 UF 16V 10% X5R 0603

Ceramic capacitor, 100 uF, SMD 1210, X5R, 16V, 20%
Ceramic capacitor, 10 nF, SMD 0402, X7R, 25V, +/-10%
Ceramic capacitor, 22 uF, SMD 0805, X5R, 10V, A+20%
Ceramic capacitor, 4.7 uF, SMD 0402, X7R, 25V
Ceramic capacitor, 1 nF, SMD 0402, C0G, 50V, +/-5%
Ceramic capacitor, 10 pF, SMD 0402, NPO, 50V, +/-5%
Ceramic capacitor, 22 pF, SMD 0402, NPO, 50V, +/-5%
Ceramic capacitor, 2.2 uF, SMD 0402, X5R, 6.3V, +/-20%
Ceramic capacitor, 100 nF, SMD 0402, X7R, 16V, +/-10%

Ceramic capacitor, 10 uF, SMD 0603, X5R, 10V, 20%

Capacitor Tantalum 10V 2.2 uF 10% ESR = 6 ohm, 1206
Ceramic capacitor, 10 uF, SMD 0805, X5R, 10V, 10 %, (de19441)
Ceramic capacitor, 15 pF, SMD 0402, NPO, 50V, +/-5%

TVS Diode Low-Capacitor 3-CH ESD-Protection for HS Data Interfaces
SOT553

2A, 30V,Vf = 0.43V, Schottky diode, SOD-123 FL

LED, Green, Wave length = 575nm, SMD 0805, +70°

LED, Yellow, Wave length = 5 91nm, SMD 0805, +70°
Through-hole DC jack 2.1 mm, 12V, 3A

Pin header, 2 x 2, Right Angle, 2.54 mm, THT, Pin-in-Paste
CONN RCPT USB MICRO AB SMD

mikroBUS™ USB 2.0 Receptacle Connector 5 Position Surface Mount,
Right Angle; through- hole

1 x 3 pin header, 2.54 mm pitch, THM
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2
2
7

11

11

J400, J401
J402, J805

J500, J501, J502, J506, J507,
J900, J901

J503
J504
J505

J600, J902
J601
J602, J604
J603
J700

J800, J802
J801, J803
J804

J903
J1000

JS204, JS400, JS401, JS402,
JS805

L201, L202, L203, L204, L300,
L301, L400, L401, L402, L403,
L404

L200

MH1, MH2
Q200, Q204, Q206

Q201
Q202, Q203
Q205
Q300, Q301

R200, R201, R700, R701,
R702, R703, R705, R710,
R711, R805, R1000

R202

1 x 2 pin header, 2.54 mm pitch, Pin-in-Paste THM
1 x 2 pin header, right angle, 2.54 mm pitch, through-hole

1 x 8 receptacle pin header, low- insertion force, 2.54 mm pitch THM, Pin-
in-Paste

2 x 3 pin header, 2.54 mm pitch, Pin-in-Paste THM
2 x18 female pin header, 2.54 mm pitch, THM

1 x 10 receptacle pin header, low insertion force, 2.54 mm pitch THM, Pin-
in-Paste

2 x 10 pin header, 2.54 mm pitch, Pin-in-Paste THM, 1 mm hole
Samtec TSM series, 2 x 15 pin header, straight, 2.54 mm pitch SMD
Pin header, 2 x 10, Right Angle, 2.54 mm, THM, Pin-in-Paste

50-mil header, shrouded, pin 7 removed, SMD

Micro SD Card Connector, (8 + 2) Position Push - Push, SMT, Right Angle
Gold

1 x 12 - THM - Female Receptacle - 0.05 pitch

1 x 3 - THM - Female Receptacle - 0.05 pitch

1 x 3 pin header, 2.54 mm pitch, Right angle THM, Pin-in-Paste
2 x 6 pin header, 2.54 mm pitch, Pin-in-Paste, 1 mm hole
PIC32 GFX Connector W_MOUNTING LOC_2199230-3

Jumper cap for 2.54 mm pin header

SMD RF inductor 0603.Z = 470 Ohm (@100 MHz), Max R(dc)=0.65 Ohm,
Max current = 1A

2.2 uH Shielded Power Inductor, 4 x 4 x 2 mm, Isat = 5.6A , Irms = 4 .0A
DCR =35.2 mQ

Round Standoff Threaded M2.5 x 0.45 Steel 0.098 (H2.50 mm)

P-ch. MOSFET.-30V, -3.0A continuous, -24A Peak.RDS(ON) = 0.098
Ohm@VGS = -10V, RDS(ON) = 0.165 Ohm@VGS = -4.5V,
-2.5V<VGS(th)<-1.0V

P-CH MOSFET, SOT-23, 20V, 3A, Rds(on) = 0.097 mOhm@3A, 4.5V
P-Channel Power MOSFET 20V 2.4A continuous 10A peak
N-channel MOSFET, SOT23, 20V, 4.2A

N-Channel MOSFET.60V, 0.300A continuous, 1.2A Peak.RDS(ON) = 3.8
Ohm@VGS = 4.5V, VGS(th) < 2.5V

Thick film resistor, SMD 0402, 1/16W, 1%

RES 19.6 kOhm 1% 1/16W 0402
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1 R203 RES SMD 2.49 kOhm 1% 1/16W 0402
76 | R204, R207, R208, R220, RES 0.0 Ohm 1/16W 0402 SMD

R221, R301, R302, R303,
R304, R305, R311, R312,
R319, R325, R327, R403,
R404, R408, R410, R414,
R415, R416, R417, R421,
R422, R423, R424, R425,
R427, R428, R429, R430,
R431, R432, R433, R434,
R435, R436, R437, R438,
R439, R440, R441, R442,
R443, R444, R445, R446,
R447, R485, R486, R487,
R489, R492, R495, R498,
R499, R500, R501, R502,
R503, R504, R505, R506,
R508, R509, R511, R514,
R600, R601, R602, R603,
R800, R801, R901, R903

5 R205, R300, R328, R330, R802 ' Thick film resistor, 1M, SMD 0402, 1/16W, 1%

6 R206, R313, R314, R315, Thick film resistor, 1K, SMD 0402, 1/16W, 1%
R411, R412

3 R209, R210, R215 Thick film resistor, 47K, SMD 0402, 1/16W, 1%

10 R211, R212, R216, R218, Thick film resistor, 100K, SMD 0402, 1/16W, 1%
R704, R706, R707, R708,
R709, R1001

15 R213, R217, R306, R307, Thick film resistor, 330R, SMD 0402, 1/16W, 1%

R308, R309, R310, R320,
R321, R322, R323, R324,
R329, R331, R400

1 R214 Thick film resistor, 30K, SMD 0402, 1/16W, 1%

16 R219, R316, R317, R326, Thick film resistor, 39R, SMD 0402, 1/16W, 1%
R401, R405, R413, R426,
R484, R488, R490, R491,
R493, R494, R496, R497

1 R222 RES SMD 475 Ohm 1% 1/16W 0402

1 R318 Thick film resistor, 6.81K, SMD 0402, 1/16W, 1%
1 R406 Thick film resistor, 5.62K, SMD 0402, 1/16W, 1%
36 R448, R449, R450, R451, RES 22 Ohm 1/20W 5% 0201 SMD

R452, R453, R454, R455,
R456, R457, R458, R459,
R460, R461, R462, R463,
R464, R465, R466, R467,
R468, R469, R470, R471,
R472, R473, R474, R4T75,
R476, R477, R478, R479,
R480, R481, R482, R483
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R803, R804
U200
U201
U202
U300
U400
U700
u701
u702
usoo
XC300

Y400

Y401

Y800

SW201, SW400
E1, E2, E3, E4
S1, S2

Thick film resistor, 62R, SMD 1210, 0.5W, 1%

Microchip Buck Regulator 12V 6A MIC24052 QFN-28

LDO 3.3V 0.3A SOT-23-5

LDO 3.3V 0.5A 6TDFN

EDBG controller

ARM® Cortex®-M7 microcontroller,LQFP144

2 Kbit I2C EEPROM, single EUI-48 MAC, 1.7-5.5V, 2 x 3 mm UDFN (8MA2)
16 Mbit SDRAM (512K Words x 16 Bits x 2 Banks), 143 MHz 3,3V

FLASH 32MBIT_8SOIC (W5.3 mm) SST26VF032BAT-1041/SM

High-speed CAN Transceiver with Standby mode CAN FD Ready

Fox FQ5032B 12.0000 MHz 20pF SMD crystal 738B-12, Fox FQ5032B
12.0 MHz SMD crystal 738B-12

Oscillator 32.768 KHz 1.71-3.3V DSC60xxL3.2xW2.5H0.9
Oscillator 12.000 MHz 1.71-3.3V DSC60xxL3.2xW2.5H0.9
Oscillator 50 MHz 1.71-3.3V DSC60xxL3.2xW2.5H0.9
SWITCH, SMD, 260 gf, 6.4 mm X 6.2 mm

2.8 mm adhesive feet, diam 8.0 mm

M2.5 x 5 mm Pan Phillip Screw
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