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e R332 LIN3_ADC(H)
VCC_MCU_P3V3 PA13 GPIO g%?él?%_)
RESET button with current limit and noise filter PA28 GPIO =
PA18 PWM TO W2 HINECIIO
VCC TARGET P3V3 TARGET RESET SENSE PIN7 PWM(+)
— - PA19 PWM TO W3 -
C312 PIN8 PWM(-)
1 PA22 GPIO
— E (66 PIN9_IRQ/GPIO
'e)
Sl 100n DNRSREGRSII PIN10_SPI_SS_B/GPIO ., »
R324——-— TARGET RESET o PIN11 TWI SDA
TARGET RESET 1 OR 1} T PA17 S1 12C SCL - -
— R322———— PA31 SWDIO GND PIN12 TWI SCL
D L e — L OR 5230 SWDCLK — 108 VROV RN PIN13 UART RX
SWCLK 1 OR | RESET PA0O4 SO UART TX - -
* PIN14 UART TX
C314 PB03 S5 SPI SS - -
R318———  PA08 GPIO RESET T PB22 55 SPL MOSI e
DGI_GPIOO { OR | 100n PB02 S5 SPI MISO ——
DGI_GPIOI —312 R LE7 (0 JESRIC TR PB23 S5 SPI SCK EXTI | LIN17_SPL MISO
DGI_GPIO — ——— R320—~— _ PAI2 RFCTRL2 — PIN18_SPI SCK
- DGI_GPIO2 1 OR 1} GND ==
- R321——=— PA14 GPIO
DGI_GPIO3 [OR } R307
- R310—sm—  PA27 GPIO o —{ QR P23 55 SPI SCK BXTJ [ gﬁ:ﬁ—iggg)
| M V5 A N | = . » -
SCK —3L—r— aE2 B Ok L SKEEREG 2 R308 PB23 S5 SPI SCK EXT3 S GEY PINS_GPIO
DGI_SPI R312——— PB22 S5 SPI MOSI , — OR } -
- oS Ty —— TSN UIVITO 3 3 g R30 NIy
MISO [ OR 1 = f— = 301% PB23 S5 SPI SCK _EDBG « PIN7 PWM(+)
o - « PIN8 PWM(-)
R314——~=— PAI16 S1 12C SDA e * PIN9 IRQ/GPIO
SDA { OR | PA08 GPIO =
—or 1
DGI TWI DGI TWI SCL R315 IR PA17 S1 12C SCL - _ PAL6 ST 12C SDA ggi?%\);/isssﬁ]i(}m%m
% N (& PA17 S1 12C SCL e
& oD 25| |w SN 02 PIN12_TWI_SCL
TXD R316,0—R| PA0O4 SO UART TX —l=lo|= 1 * PIN13_UART RX
CDC _UART R317—s5— ——— PAO05 SO UART RX VCC_TARGET P3V3 A S ol lolEl& « PIN14 UART TX
- RXD 1 OR 1} - - v Hl (=] =R PA14 GPIO - =
R EERE R E PB22 S5 SPL MOSI PINIS_SPL_SS_A
2 . . . PA31 SWDIO VREF 2l ez el foa 'S =~ PIN16_SPI MOSI
For evaluation of low voltage operation (down to 1.8V) the board has to be powered by an external source through pin 4 of PA30 SWDCLK oozl 1A [¥Es]o]x PB02 S5 SPI MISO PIN17 SPI MISO
the PWR header (J100) and an external debugger has to be connected to J303. 2lR<]|<] 2] |<LEI1<S8 PB23 S5 SPI SCK EXT3 | b1 SPT SCK
N.M. o] o] 1Y 1 T 1 1 P[] [ _SPI_SC
When .evaluating low vqltage operation the Embeddpd Debugger. (EDBQG) has. to be disconnected in order to prevent TARGET RESET ol=lolnlslnlalalolo o~ U300
powering through IO, this can be done by de-soldering 0-ohm reistors on all signals from the EDBG to the SAMR21. "‘%"‘%"‘%"‘%"‘ =< “‘%“v‘“{_}m%m% SAMR21G18A
?ll the res(is‘f[o.rls ablove thisf n(f{tetlglu}sl R(1108, R109, R32§ and R325 should be removed. . ‘ § § o g E g % § E 5 § §
or more details please refer to the hardware users guide. o Db Cammesior e nop Y BQU AR AR
nu>A i
~N N~ Q
Crystals 49 - o VCC_MCU_P3V3 USER_LED
SAMR21_Xplained Pro_Crystals.SchDoc GND | GND P
i C303 VCC_TARGET P3V3
XIN32 [ L) SOINCD L Pa00 VDDIO —28 ¢ I |eND
XOouT32 < | LU 2O 2, pao01 GND —22 |GND |l
RF233 XTAL2 3 34 TARGET USB P ! PA25 USB P 100n S
ML, 4 RF233 XTALI 7| XTAL2 USB_DP / PA25 33— RGET USB N PA24 USB N S
XTAL1 [ XTAL1 USB DM / PA24 % —PP_ R e
L300 GND| > AGND - PA23 o2 PA23 GPIO
VCC MCU P3V3 (e Y Y Y ' AVDD 6 31 PA22 GPIO C304
S0l 7 1 RF233 AVDDOUT 7] AVDD PA22 S RF233 DVVDOUT [ YN«
BLM18PG471SN1 g AVDDOUT_1V8 VDDOUT_1V8 —5o | |eND <
| - — | — O
NPT PAGZ SO UART TX 9| ao02 oate |28 PAIO PWM TO W3lo® 100n VW =
PA0S SO UART RX 10| _ o oals 21 PAIS PWM T0 W2 TN 52
—_—C311 ——C306 —_—C307 PA06 ADC6 115H> PAOG PA17 <H>26 PA17 S1 12C SCL X e~ >q-<)
100n 10uF/16V 100n PAO7 ADC7 12<H> PAO7 od N M PA16 <H>25 PA16 S1 12C SDA R301 - 3
1 1 1 3 d gdd PA19 PWM TO W3 ,38—R. LED 2
GND GND GND 3 13 3313 —
[ [ -
[+ A E (s 1
[
= ~~ ml (1 I\ ~~
H ooQ QN msn R306 USER_BUTTON
VCC_TARGET USB_P5V0 BERAEQIR & a ™A A A —
O
Ot |cofioflo [ Tenfi? e x
R Y i b ] b ) 5 P P R D VCC_MCU_P3V3 PA19 and PA28 are used to control the on
N board LED and button.
2 . . =5 R326 and R327 are
A | — N
PAO7 can be used to check if a USB cable is connected to the Target ¥ 3 3 T il DA 2 AN s s commesiad o s
USB connector. o2 [ . o
o= =lololo on extension header 1 and can therefore be —
. . : R329 == ==l disconnected from the LED and button by 5|
PAOQ7 is also routed to pin 4 of extension header 1 and can therefore be TARGET VUSB DETECT R PAO7 ADC7 Ol Zlololo de-solderine R301 and R306 if needed M
disconnected from the USB voltage by de-soldering R329 if needed. —_— ([ =7 |2[e|=|2 g ' g
o 5 5 I = = s 1 s &
[sa) BY N
2 5 1 1 1 PA0O9 RFCTRLI
GND GND GND PA12 RFCTRL2
PA27 GPIO N-M: SPARE
GND
J300 VCC_TARGET USB_P5VO0 GND
10104111-0001LF Q
VBUS | -~ A
D- 2 A " TARGET USB N PA24 USB N VCC_MCU_P3V3 (C—e Signals not available on other
D+ 3 A TARGET USB P PA25 USB P - SWITCH P pin-headers, excluding crystals, RF and
D 4 C308—— N USB, are connected here.
GND [>—GND 100n = ANTENNA_N
6 /V
SHIELD1l = ANTENNA P
SHIELD2 8 1
SHIELD3 ——x <« ™ GND : SWITCH N
SHIELD4 D300
——— = PRTR5VOU2X
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32 kHz Crystal 16 MHz Crystal
32.768kHz +/-20PPM 7pF SMD lg((()g[(%z
XC301
XOUT32 Wl XIN32 XTAL2 1 1] 3 XTALI
XOUT32 o G, ||:|I = XIN32 > | XTAL2 o D 1l | XTALL >
1301 T 1302
A A N <
——C309 —_—C310 ——C300 ——C305
8.2p 8.2p 10p 10p
GND
GND GND GND GND GND
A A
N N These straps with SMD pads can be used Crystal datasheet:
These straps with SMD pads can be used Crystal datasheet: to place a resistor in the XOUT signal in Ccrystal = 9pF
to place a resistor in the XOUT signal in Ccrystal = 7pF order to measure the oscillator max ESR = 80 Ohm
order to measure the oscillator max ESR = 60kOhm allowance. Accuracy +-15ppm
allowance. Accuracy +-20ppm By default these straps are closed and
By default these straps are closed and nothing is mounted on the pads. SAM R21 datasheet:
nothing is mounted on the pads. SAM R21 datasheet: Cpara = 3 pF (typical) (RF233 datasheet)
Cpara = 3 (Typical) Ctrim = 0 - 4.5 pF (programmable in 0.3 pF
max ESR = 313k Ohm steps)
PCB capacitance: Cpcb = 1pF (estimated) Maximum load 14 pF
Maximum ESR = 100 Ohm
Estimated load Estimated Cpcb = OpF
C =2 (Cecrystal- Cpara - Cpcb)
C=2 (7pF -3 pF - 1pF) =6 pF C =2 ( Cecrystal - Cpara - Ctrim - Cpcb )
Selected in design If Ctrim = 0 pF:
C=8.2pF C=2 (9F - 3pF) = 12pF
Verification showed: As Ctrim can only add capacitance a lower
Accuracy: 14.3 ppm value is selected for external load capacitors,
Startup time: 0.3 seconds to reach full S this example assumes that Ctrim = 1pF:
swing (first clock after 230xms) Verification showed: TBD
Safety factor: Above 17.6 Accuracy Xxx ppm C =2 (9pF- 3pF - 1pF ) = 10pF
Startup: full swing after x.xx ms (first
clock after xxx us) Selected in design
Safety factor: Above x C=10.0pF
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SMA Antenna connector
GND
<« o
PCB Rule i
Impedance Constraint [Min =48.00 Max =52.00 ] @ 1
e ) J600
. -l «
Balun w/built-in filters Analog RF Switch < ol o«
Z
4 1
GND E GND
—‘7 B600 st V1=1V2 B
o[ 2450BM15A0015E o
' PC}ESule ~ V1 y— J2 C603 | | 22pF
a
RE N 3 Bal®& 500hm —- ANT OUT C602I IZZpF 2> J1 GND ‘4|2 GND
| ANTENNA N [ |
RF P %E ~ V2 H i_J3 <H§' C604] | 22pF
ANTENNA P
| [ 4 Bal a A AS222-92LF Ceramic Antenna
& & -
I <
A z
m
E A600
< L600 2450AT18D0100
1.8nH 1
GND < | [alalya]
Impedance Constraint [Min =48.00 Max =52.00 ] @ —T—C6OO N.M (ZD (ZD (ZD
PCB Rule | 1.2pF N‘m‘w‘
GND GND
oHp
| SWITCH N -
C605 C606
22p 22p
GND GND
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EXT1

EXT

EXT3 extension header

Q
[a)
o 9 < = ID SYS
2<EAo DgEZ -
zﬁ”|§ “ﬂ&;%g a n §§Uﬂvﬂ§ Eﬁn‘ -
EESEoSEn RESEESER ==
m|m|D|H|&‘E©< <DEW|F\D\VJ\U)\
Cr o alane) <o) S S STEES
LZLEELEELELE CELELELELEE
Al A A A A A Ay A A A A A A A A
P101-2*10RGF-139-ND
J200
ID EXTI1 1 2 |
ADC(1) 3 88 2 ADC(H 1P
GPIO 5 00 6 GPIO
PWM(+) 7 00 8 PWM(-)
IRQ/GPIO 9 00 10 SPI SS B/GPIO
TWI SDA 11 06 12 TWI SCL
UART RX 13 00 14 UART TX
SPI SS A 15 00 16 SPI MOSI
SPI MISO 17 50 18 SPI SCK
GND| 19 15 o122 OVCC_TARGET P3V3
HEADER 2x10
EXT1 extension header
EXT o
3
< = —
%<'“|EQA NS 5‘8%
Eﬁglz Vﬂ&;%g @ o égg%aﬂz Eﬁn‘
T lB oS = ~CRE SRR
a A [
m|w|D|H|5EU< <©Em|kwbwm\m\
Cro- allae) N = R =
LZLEELELEE CELELELELEE
Al A A A A A Ay A A A A A A A A
P101-2*10RGF-139-ND
J202
ID EXT3 1 2 |
ADC(+) 3 88 4  ADC(-) | GND
GPIO 5 00 6 GPIO
PWM(+) 7 00 8 PWM(-)
IRQ/GPIO 9 00 10 SPI SS B/GPIO
TWI SDA 11 06 12 TWI SCL
UART RX 13 00 14 UART TX
SPI SS A 15 00 16 SPI MOSI
SPI MISO 17 00 18 SPI SCK
GND| L3 oJe 20 OVCC_TARGET P3V3
HEADER 2x10

ID SYS
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Power multiplexer 3.3V linear regulator
Polarity protection Input voltage detection
Q100 Q101
IRLML6402PBF IRLML6402PBF U100
VCC EXT P5V0 VCC_P5VO0 SPX3819R2-L/TR
— Q- 3 2 3 2 e, 1 8 R0
4 g . 4 = EN ADJ/BYP GND

g/ ;/ _ 2 1 xc GND 74| GND
=) o
a == =)
= = E F U101 ——3 1 vin Ne 2 =2

= 1 8
STAT IN1 L 4 <) VCC EDBG USB P5VO0 4 5
2 EN oUT '; —— NC GND VOUT (OVCC_P3V3
1 VCC_EDBG_USB_P5V0 O 7] VSNs  IN2 — OVCC_TARGET _USB_P5V0 T
GND ILIM  GND e -
C101 P
TPS2112 —_1 GND 10

TPS2113PWR 4.7uF "

0 S =S S5 e £ 4

O T SSSo™T =<2 GND GND

Q102 o[ @) == E @) = E
=
bl =X
N7002,215 R4 | .
: _T_ )\ )\ Exar 500mA low noise LDO voltage regulator
= GND GND Low noise: 40uV
< Accuracy 1%
Dropout 340mV at full load
= :
The current through this switch is limited with the 390 Ohms resistor to IL = 250/Rlimit = 641 mA. This is a typical value and Qulesceqt current A ws
. . . Current limit 800 mA
according to the datasheet we can expect a minimum of 510 mA and a maximum of 800 mA. Thermal shutdown
GND The switch (TPS2113A) has a on-resistance of typically 84 mOhm (and maximal 110mOhm).
VOUT = 1.235V * (1 + R1/R2) = 1.235V * (1 + 30k/18k) = 3.293V
INPUT VOLTAGE DETECTED

A

Each FET in the power path has a RDSon of <S0mOhm@VGS= -5V with a current of up to 20A
That means we can expect a maximum voltage drop across the FETs of 50mV@500mA, 100mV@1A and 200mV @2A.
For USB host mode we need a voltage between 4.4V to 5.25V so the drop that we have is ok.

VCC_EXT_P5V0 vee @PSVO
|m ¢-OVCC P3V3
50 J100 -
Power Connector | 55 | pj91.2+02RGF-139-ND
o0
ol = E
VCC_TARGET P3V3
4 . 4
GND ]_
()
A 2 |4

Power inputs to the Xplained PRO: ~ S
VCC_EXT P5V0 JS100 J101
This power input can be psed to power the yvhole board apd it has a higher priority as the USB power inputs. I } TARGET VOLTAGE o 2 ~VCC TARGET P3V3
Connect a power supply if a target MCU with USB host is present and SNT-100-BK-G |o 1 VCC MCU P3V3
4.3V to 5.5V is possible but for USB host operation it should be 5V +-2% 2 - -
VCC_EDBG _USB_P5V0 ~ |5
EDBG USB power input. This supply is used when VCC_EXT P5VO is not present. Eilrgl?lgal?il:r 11);22 rioht anele
VCC_TARGET USB_P5V0 ghtang
Target MCU USB power input. It is used to power the whole board when no other 5V power supply is present.

For current measurements of the target
MCU remove this jumper and connect a
measurement instrument.

@
2
o

Other voltages:

VCC _P5V0

This supply is connected to either VCC_EXT P5V0, VCC EDBG USB P5V0 or VCC TARGET USB P5VO0,
based on the availability and priority ot these supplies.

VCC _P3V3

Regulated 3.3V from VCC_P5V0

VCC_TARGET

Target supply voltage (target MCU and peripherals)
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VCC_EDBG_P3V3

R401
| 1k |
R409
| 1k |

TARGET RESET EDBG

SWCLK

TARGET RESET

SWCLK SWD <_EDBG_SWD _
1D3 SWDIO SWDIO
D sys P32
1p_svs - |
C1_svs 1 D!
EDBG Power and Status LEDs
VCC_EDBG_P3V3
o 3
N (o]
D400 D401
Green Yellow
\ELI 7-21SYGC \EL 17-21UYC/A2
X X
XC400 o o
2 4
® S N [ ¢ == ]
JuL <= <=
. TP400 TP401 o = e
Connect the test points during startup of the :
EDBG to fgrce it into bootloader que. T EDBG FORCE BOOT ——C400 ——c401 - v
The test points should be covered with solder 22p 22p = Sl © © \
o, . . o D U Q
so that it is easier to get a good contact. Z|3 2 s = Q400B Q400A
GND 1 1 alla = % @ N7002DW
GND GND 2 2N7002DW
%%2 < E&’% %%S 3@2@8 8$8 ‘8&% U400
iy o ilkvilk AT32UC3A4256J-CIUR —
G8 Josos9 oS 0cooaaan G4 GND GND
——¥w+ PAOO / PAlS8 X OO0O0O0O mMOMMMMMMMMAMMA PX00 ki——
G10 (S <R Y YRR s Y o1 (S Y Y YR Y SV Y Y SV SH Y G2
C limi L0mA @3.3V —1] PAO1 / PAl7 PX01 <G3
urrent limiters, 10mA @3. PAO2 / PXA47 ~ PX02
s o s | CDC UART XD Cona e o e ) EAGS - s [
RXD { 330R | Go| PRO4 5 PX04 [T
TSID PAOS PX05 %
W PAO6 / PAl3 PX06 %
—— 1 PAO7 / PA1l9 PX07 kKo—
DGI GPIOO R4 1 6 ] DSIRGLIGH F8, ] paos PX08 |oo
DGI_GPIOI R4\ ] DGI GPIOL D8 | paoo PX09 |om
EDBG DGI GPIO DGI GPIO — R418: DGI GPIO2 C10 D2
— DGI_GPIO2 RA10! 330R 1| DGI GPIO3 C9<H> PA10 PX10 QT
DGI GPIO3 {330R} 1~ PAll PX12 kio—
- EDBG DGI SDA G7 D3
g7 | PAl2 / PA25 PX13 g2 POWER LED CTRL
?D PAl4 / PX11 PX15 / PX32 <H]>34
—— 1> PAl PX4 PX1 PX < —
—E7 | PAlg e Px196 ; ngg F1__ STATUS LED CTRL
EDBG FORCE BOOT H9 PA20 / PX18 PX21 H2 TARGET RESET SENSE TARGET RESET SENSE
EDBG ADCO EDBG ADCO K10 | K1
EDBG ADCO HE PA21 / PX22 PX23 32
G6 PA22 / PX20 PX24 Ha
370 PA23 / PX46 PX25 3 Current limiter, 10mA @3.3V
SDA PA24 / PX17 PX26 |[i0———0 R420
EDBG DGI TWI DGI TWI SCL EDISG DIGL SCIL F7.| pa26 / pBOS px27 |2 EDBG SPI DGI MISO 330R —— MISO
= A2 PA27 PX28 <H§3 EDBG SPI DGI MOSI MOSI
ID1 A]iH> PA28 PX29 <Hg4 EDBG SPI DGI SCK SCK DGI_SPI EDBG DGI SPI
TARGET RESET EDBG i%D PA29 PX30 <H>g: EDBG SPI DGI SS SS
——> PA30 PX31 kp—
&H> PA31l
J400
10104111-0001LF VCC_EDBG_USB_P5V0
/ 1 A10
VB — B VB
ol 1EDBG USB 1S N o= EDBG USB HS N ag_| SSR_VEUS rcx |K9 EDBG JTAG TCK © Thi02
=_= A K A .
D+ 3 EEE GRS ERIISER — T SDIEG OIS G e 8<H> DPHS TDI JLIIESG JIAXG T1D) @ TP403 | Programming interface of the embedded
ID g R421 EDBG USB FS N == B9 TDO gg Eggg jiig %1\342 @ TP404 | debugger. The test points will be connected
GND — 1 R422 |—|:39R EC TNE —<=—F5"| DMFS TMS @ TP405 | by needles in the test fixture for
SHIELD1 = GND 30R - =~ DPFS < o § § - 39 EDBG RESET N programming. GND test point is TP400.
SHIELD2 EE Z O O Z o 0O0000O0 OO0OOO0OO0OO RESET N Kk @ TP406
8 (o¥} H 00 H A HHHHHH HHHHAHH -
SHIELD3 5 < ™ AI ¢ filt USB USB_VBIAS a % fa) a % a g AaAAQaAQA % % % % g g
\_ SHIELD4 $ D402 et £8 8§ B8 £8 EEEEEE B&688656 VCC_EDBG_P3V3 (——@ TP407
= PRTRS5VOU2X power input.
:_QE) O |0 [ (o) (=] o|o N njo N | njmnjmjaN ||
175} N o o | Ik fa) = = —|= | [P e | R | O |m|o]|m
S =3 Al | [a) [11]
F——= <|[®
I—o— x @) ~ g
GND GND GND
NM: N.ME /K o 1 VCC_EDBG_P3V3 , VCC_EDBG_P3VPB 1
BLM18PG471SN1 GND GND GND
? BLM18PG47 SN | I 2
-1 C404 C405 C406 VCC EDBG P3V3 ATMEL Norway *
C407 ——C408 100n | 22uF | 1nFcCoG -
o ®
GND 1 nF COG 1 nF COG 1 1 Vestre Rosten 79 *
- ~ _T_ ve C_EDBG_P3V3 GND GND GND VCC_EDBG_P3V3 7075 TILLER N l I Ie
GND <P_T T T T ﬂ Enabling Unlimited Possibilities
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