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~OVCC_MCU_P3V3
~O)VCC_MCU_CORE PB00 ADCS8 PIN3_ADC(+)
PB01 ADC9
PIN4_ADC(-)
1 PB0G_GPIO -
PINS5_GPIO
GND PB07 GPIO -
PIN6_GPIO
PB02 PWM TC6 0 -
PIN7 PWM(+)
PB03 PWM TC6 1 -
R PIN8 PWM(-)
@ — PB04 GPIO IRQ4 -
i P o = PIN9 IRQ/GPIO
ol 2\ [= & 3|2 PBOS GPIO S8 PIN10_SPI SS_B/GPIO e
o111 I I 71 =) D 2 === PAOS S2 12C SDA B EXT> < EXTL
=l | Y = &l 14 PIN11_TWI_SDA
e el [ —|= PA09 S2 12C SCL
NES ol olEl& PINI2 TWI SCL
Z1Z[3[]#1212]2 o 19]9]« PB09_S4 UART RX
=z=|181al.|Z=[= = 1 =] IS PIN13 UART RX
PA31 SWDIO ZI21Z122l51515 olzlelvla PB08_S4 UART TX
SWDIO = PIN14 UART TX
SWD SWDCLK —2A30 SWDCLK slalzliglzlsl=lg glalsizly PAOS SO0 SPLSS __ piNi5 SPI SS A
TARGET RESET  ——==s— RESETN 2|2|RI2|28]8|<|< <|a|<|2lR PA06 SO SPI MOSI 0
TARGET RESET [39R } ol ool o) ) P o P ! =] el sl S PIN16_SPI MOSI
PA04 SO SPI MISO
R315 A0 S0 TSy R e
< |m|a|H]|o]o]o|s|v|v]w|m]|a|-]|o]o 7 PIN18 SPI SCK
W\ O 'O \\O \un it \un A\ [0 [0 [0 /A [0 /D \se _ !
rldh ol ik VYUY Y U300
S PB16 S5 SPI MISO CScSmamaan 2RES NN ggflgimm ABT e — PIN3_ADC(+
LINTRXO LINTRXO0 PB10 S4 UART TX MMM A0V MM ) PA1l ADCI19 - ()
TXD MR QD oA MM PIN4_ADC(-)
PB11 S4 UART RX g a PA20 GPIO -
RXD g o ST CRIO PINS_GPIO
x PA00 XIN32 1| paoo VDDIO 3o . OVCC_MCU P3V3 PB12 PWM TC4 0 LIN6_GPIO
LINTRX0: PAOL XOUT32 2| pao1 eNp |37 . -~ PBI3 PWM TC4 1 LIN7_PWM(H)
TX - LIN TX data to LIN TRX from USART output PA02 ADCO 3<H> PAO2 PA25 <H;16 TARGET USB P J_ PB14 GPIO IROI4 PIN8S PWM(-)
RX - LIN RX data from LIN TRX to USART input PAO3 ADCI USB ID 4<H> PAO3 PA24 <H;15 TARGET USB N GND PB15 GPIO SS PIN9 IRQ/GPIO
EN - Output enable for LIN TRX SBC PB04 GPIO IRQ4 5 44 PA23 S3 UART RX PlNlO_SPI_SS_B/GPI(I)i
PB04 PA23 L PA08 S2 12C SDA XT < EXT2
PB05 GPIO SS 43 PA22 S3 UART TX PIN11_TWI SDA
—v>| PB05 PA22 < PA09 S2 12C SCL - -
7 G 42 PA21 GPIO PIN12 TWI SCL
J_ 8 NDANA PA21 4T PA0 GPIO PB11 S4 UART RX PINI3 UART RX
VCC MCU VDDANA VDDANA PA20 [ PB10 S4 UART TX - -
GND =T PB06 GPIO 9 40 PB17 S5 SPI SS PIN14 UART TX
1~ PB06 PB17 [z PA17 S1 SPI SS - =
PB07 GPIO 10 | rno7 PB16 |39 PB16 S5 SPI MISO SATE ST SPr oS PINVIS_SPLSS_A
PB08 S4 UART TX 1]ip4> PBOS PA19 <H>38 PA19 S1 SPI SCK PAL6 SI SPI MISO PIN16 SPI MOSI
PB09 S4 UART RX 12 37 PA18 S1 SPI MOSI PIN17_SPI_MISO
—v~| PB09 PAl18 | PA19 S1 SPI SCK
PA0O4 SO SPI MISO 13 36 PA17 S1 SPI SS A . PIN18 SPI SCK
PA21 GPIO —> PAO4 PA1l7 |3 ADC select jumper can be used to route the - =
DGI_GPIO3 PAO5 SO SPI SS 14 35 PA16 S1 SPI MISO
DGI GPIO2 PA20 GPIO PAOG SO SPI MOSI 15" PAOS5 PAl6 37 PAO3 GPIO to the EXT3 header or to the target
DGL GPIO 131 Gpio] PA28 GPIO IRQS 5A07 S0 SPLSCK 16" PAC6 VDDIO —= ® USB ID pin: PA02 ADCO PIN3 ADC(+)
DGI_ GPIOO PA27 GPIO SS <¥>| PAQ7 GND [———¢ - Place the jumper between pin 1 and 2 for PAO3 ADCI PIN4_ADC(-)
- routing PA03 to EXT 3, pin 4 (ADC-). PB30_GPIO LED RN S0
FEEFIEEEEREEREE routing PAOS 4 USB 1D, PAT PWAM T2 5 PING_GPIO
routing 0 . =
NSRS ISR R R R PAI3 PWM TC2 1_ LIN7_PWM(H)
PA03_ADCI Select J PA28 GPIO TROS _ piNoR0/GPIO
ss PB31 S5 SPI SS EDBG ~Feofoofs o eoee o R f-TeoTn o T e - clect Jumper B VIRGEIO8 PIN10 SPI SS B/GPI
SCK PB23 S5 SPI SCK M YAt ettt A el Rt At B i B PAO8 82 T2C SDA . 11 TWI SDA @xT
DGI_SPI AT PB22 S5 SPI MOSI J307 PA09 S2 I2C SCL__, prvls TWI SCL
PB16 S5 SPI MISO PAO3 ADCI 1 PB11 S4 UART RX - -
MISO =0 JS300 PIN13_UART RX
= é = == PAO3 ADCI1 USB ID o PB10 S4 UART TX PIN14 UART TX
PAO8 S2 12C SDA <[ = X n PAO3 USB ID 3 PB17 S5 SPI SS - 3
SDA (@) @) b 1o I (] Ko o P2 O] SNT-100-BK-G PINI5 SPI SS A
DGI TWI SCL PA09 S2 12C SCL n|n : : 1O P[22 O] |®) m|= PB22 S5 SPI MOSI PIN16_SPI_M681
- ololele ZZITE1E 2 >R HMTSW-103-23-F-S-237 PBI6 S5 SPL MISO . b1 Pl MISO
SIS (8] 9] =] (=] =1 = (o] (o] P 1 1Y [©) PB23 S5 SPI SCK =
N P [=] [ <= EEEIEEERE PINI8_SPI_SCK
PA22 S3 UART TX n|n|<|< 721 1%] [ 9] |9 [&] (G} [291 |81 )] |@
CDC_UART D PA23 S3 UART RX = 2 e = e ] S o
RXD <|<|<|< m|m|xfxfofo] <] <<l <
9] 2 9 -9 =1 =01 1o 1 )y 1 ™ N
32 kHz Crystal PA15 GPIO BTN
A Z.
Calculation of crystal load capacitors: = 12C PULL-UP
Cext = 2x ( Ccrystal - Cpara - Cpcb ) GNDI €2 I I6.8p Q RS OUBAINED E
[~
Cecrystal = 7.0pF (from crystal datasheet) ND| | C300
Cpara = 3.15pF (from MCU datasheet) ¢ :g(z 768kHz +/-20PPM 7oF SMD
b = 0.5pF (estimate) ' p USER_LED USER_BUTTDN
Cpcb = 0.5p VCC_TARGET P3V3
Clostt = B0 - 21155 - 0.5 = G.ToIF A B MESE i e i
L | | PAO1 XOUT32 |
CND—303  [68p [ © - Zle
=y ~
A . o S
These straps with SMD pads can be used to place a resistor in & TP300 @ |
the XOUT signal in order to measure the oscillator allowance.
By default these straps are closed and nothing is mounted on N mlel S
the pads. PAO8 S2 12C SDA D301 L1 g
PA09 S2 12C SCL W LED 12 = { <
\\:EL17—21UYC/A3 = <
n
1300 VCC_TARGET USB_P5V0 Close to VDDANA/GNDANA RESET - - . B 4
L @) VCC_MCU_P3V3 VCC_MC% VDDANA button with current limit and noise filter o N
VY [2___TARGET USBN] <= . A . VeeTRRGEEEA PB30 GPIO LED
D+ 3 TARGET USB P AL BLM18PG471SN1
7 © GND
ID A C310 o
GND 5 —|GND PA14 can be used —L—300 —— S =
6 to check ~|=
SHIELD1 ) . 10uF/16V | 100n
SHTELD2 7 < ™ if a cable is
8 D300 plugged into ﬁ TARGET RESET SENSE
SHIELD3 .
SHIELDA 9 PRTR5VOU2X the target USB. GND
2,000 pieces per reel 5 Vmax ~ 3.20V =
7ZX62D-AB-5P8 = H Vmin ~2.69V § e ATMEL Corp. *
|~
= & NS Close to 3x VDDIO/GND pairs Close to VDDIN  Close to VDDCORE P N A t 9
2 : me
a3 VCC MCU P3V3
Z PA14 USB VBUS - \i— VCC_M%J_P3V3 VCC_M%J_CORE of«| 2 Novi, MI *
|| 8 Enablina Unlimited Possibilities
A —
USB ID can be = { ﬁ — : USA
B’ | used to check if a C304 C305 C306 C307 C308 = é P p—
=¥ | OTG cable is p— p— 2 g - Date: 9/14/2015 11:37:19 AM| PAGE: 2 of 6
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VCC_EDBG_P3V3
sld sld gl
SH EH 2R
o .
ID SYS ID_SYS ID_2 —=3
ID 1 &
g@%%]i}; RESE TARGET RESET
Do SWDCLK SWD
SWDIO
EDBG Power and Status LEDs
VCC_EDBG_P3V3
. 4
N N
D400 D401
Green Yellow
NEL17-21SYGC NEL17-21UYC/A2
) )
XC400 o .
Connect the test points during startup of 2 4
the EDBG to force it into bootloader | 1 ||_|| 3 o o — |
mode. TP400 TP401 uiL 5P sz
The test points should be covered with 12.0MHz R Ra
solder so that it is easier to get a good T
contact. EDBG FORCE BOOT ——C400 ——C401 ©
The test points should be close together 22p 22p = \
(preferrably on 2..54mm grid. ol5 Q400B Q400A
GND 1 1 £l N J N7002DW
GND GND alle == 2 N7002DW
%%2 2 z@ %‘a 2 a@z&a :%3 2@ U400
vl il kvl AT32UC3A4256]-C1UR —
G8 S00050 Sooo0ococaaad G4 GND GND
—— 1= PAOO / PAlS8 XO0O0ODDODOU MMMMMMMMM@MM@MM PX00 kim—
G10 (Y <Y - Y- VR Y1 (Y Y Y Yy Yy Yy C VY C VY SV AP W G2
.. PAO1l / PAl7 PX01 ke
Current limiters, 10mA @3.3V El ~ G3
PAO2 / PX47 PX02 ki
CDC UART TXD EDBG CDC USART RX F9 PAO3 o PX03 Jl
— o =
EDBG CDC UART . RAT 4 EDBG CDC USART TX E9_| .7 3 px04 &1
=t G9 Gl
ES PAOS PX05 <H%F3
=10 0H> PAO6 / PAl3 PX06 <H%F 2
PAO7 / PAl9 PX07 ki
DGI GPIOO R416,—|330R DGI_GPIOO F8 | PAOS 0 [ E3
DGI GPIO1 R417'—',—|330R DGI _GPIO1 D8 | PAOO Px09 LEL
EDBG DGI GPIO DGI_GPIO - R418=—— DGI GPIO2 C10 D2
- DGI_GPIO2 R419'&' DGL GPIO3 <" PA10 PX10 oz
DGI_GPIO3 {330R | = PAll PX12 [¥==——o
- EDBG DGI SDA G7 12 D3
K,7<H> PA / PA25 PX13 % POWER LED CTRL
?}D PAl4 / PX11 PX15 / PX32 Da
———=1¥> PAl PX4 PX1 PX
BT | tA1S [ PX4S e ; X [FL_ status LED CTRL
gggg i(]))E({:COE BOOT K;I%H> PA20 / PX18 PX21 ii TARGET RESET SENSE TARGET RESET SENSE
EDBG ADCO H§H> PA21 / PX22 PX23 32
?D PA22 / PX20 PX24 QT
370" PA23 / PX46 PX25 ~ 53 Current limiter, 10mA @3.3V
SDA ———1¥> PA24 / PX17 PX26 |<io—0 R420
EDBG DGI TWI DGI TWI SCL EDBG DGI SCL F7 PA26 / PBOS px27 K2 EDBG _SPI DGI MISO I30R . MISO
= A2 | sao7 PX28 K3 EDBG SPI DGI MOSI MOSI
ID1 A]iH> PA28 PX29 <H>J'4 EDBG SPI DGI SCK SCK DGI_SPI EDBG DGI SPI
TARGET RESET 2:1l<H> PA29 PX30 Q%g EDBG SPI DGI SS SS
—c>*| PA30 PX31 pi—
——y PA31
1400 VCC_EDBG_USB_P5V0
/ 1 A10
VBg? 2 T EDBG USB HS N - AR EDBG USB HS N L ngdggVBUs TCK | K9 EDBG JTAG TCK © TP402
D+ 3 EDBG USB HS P AR T EDBG USB HS P A8 DPHS —_ | K8 EDBG JTAG TDI ® Programming interface of the
TP403 .
- 4 RA21 TDO J8 EDBG JTAG TDO ® TP404 embedded debugger. The test points
5 EDBG USB FS N =_~ B9 H7 EDBG JTAG TMS will be connected by needles in the
GND R422 39R ———— 1 DMFS TMS | @ TP405 X
SHIELD1 6 1 39 EDBG USB FS P ~—~ B8 test fixture for programming. GND
R <t~ DPFS E E ..
SHIELD2 7 GND < < - o z H T 0OO0O0O0O0O RESET N J9 EDBG RESET N test point is TP400.
= @ TP406
8 C7 EE = 00 H N HHHHHH HHHHHAH -
SHIELD3 5 < ™ AI ¢ filt USB USB_VBIAS q g a a8 90 [alfala sl = o) gggoggg
\ SHIELDA D402 nput fifter ;’n g8 S 88 g8 EEEEEE BOO000 VCC_EDBG_P3V3 C—@ TP407
. = PRTR5VOU2X power input.
2’000 pleces per reel _GE) O |0 o oo oo [ToR [To N [To R T2 [oV] L] niMiMmiN oo |
/X62D-AB-5P8 »n ~ a, ol Hlm (a) | |- [0 0GR ] 1 2 mOEE|O|M
S— <o gz i | B Alm
5 = <=
x Q X~ |\o
i 1401 GND GND GND
1 VCC_EDBG_P3Vi 402 VCC_EDBG_P3VB
BLM18PG471SNI1 GND GND GND
* ? BLMI8PGA47ISNT | | ! —
C404 C405 C406 VCC EDBG P3V3 ATMEL Corp. *
C407 ——C408 100 5 SuF | nF COG — —
GND 1 nF COG 1 nF COG n < . “
. N T Ve _EDBG_PV3 GND GND GND VCC_EDBG_P3V3 R— N l I Ie
GND %T T T T ﬂ ! Enablina Unlimited Possibilities
a5 C411=—C412——C413=—C414 | C415 g‘;?fF 1Cgolr? USA
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A
MASTER Node Pull-up Enable:
Enable Master pull-up on LIN pin by

N . X
VCC_LINTRX 3V3 (SBC VREG Ouput): connecting pins on header J205
It can provide VCC (3.3V) to:
1. SAMDAI1
2. EDBG
3. EXT1, EXT2 and EXT3 1S200
SNT-100-BK-G
VCC_LINTRX_3V3 J205
Q [OO ] Master Node Pull-up Enable
|
HEADER 1x2
NRES from MCU | NRST HMTSW-102-23-F-S-237
|-
NRST to/from MCU Enable [0 O | «
N 1204 D200
NRST to/from MCU Enable: HEADER 1x2 W/ DIODE_SMD_12
Connect J204 to connect NRES to HMTSW-102-23-F-S-237 FDLL4148
MCU reset input 19201 TP200 o

R201 R200

SNT-100-BK-G | o5 T o 1k

llOOnF l 2.2uF

GND GND
U200 SCHOTTKY_SMD 12
LINTRXO0 MBRS340T3G
D 1 RXD s 8 D201 VS_LIN P12V0
EN 2 > EN Vs L +—o © 1 '-H 2
—<4>3 NRES LIN <H>g LIN
TXD > TXD GND
C200
LIN TRX SBC JE— i
—_—C202
ATA663231 220p 10uF/50V
ATA663231-FAQW
GND
C201
—— Place capacitor next to VS pin
100nF
GND

LIN TRX w/ VREG - system basis chip (SBC)
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EXT1

-ID SYS < EXT2
EXT o EXT o
& &
‘£<'§|D9A mld‘ﬂ%% ID_SYS @<|§|QQA S ngg
=805 8 F S ~ o PAEIGE T e
EER<E Y =X R = nE<ER afala) mER<2 O =X RE mE SRR
m|m|D|F|&‘EO< <O§m|F|D|m|m| m|m|D|H|&‘EO< <OEW|H|D|V)|U}|
~wvien — | ] 1T 1o st o o0 ~wvien — | 1 171 1o <t ©
—e— e — O\ WV oN <t \O O0 i r—i i = — — e —— O\~ N <t \O 00 r r—i vt == r—
ZLELELELELEE LLELLEELEEL ZLELELELELEEE LZLLELELELEEE
A A A A A A A oA A A A A A A oA A A A A A A A A A A A A A
P101-2*10RGF-139-ND P101-2*10RGF-139-ND
J200 J201
ID EXTI 1 2 | ID EXT2 1 2 |
ADC(Y) 3 8 8 1 ADC() 1oP ADC(+) 3 8 8 1 _ADC(H 1oP
GPIO 5 00 6 GPIO GPIO 5 00 6 GPIO
PWM(+) 715 o8 PWMO) PWM(+) 715 ol & _PWMQ)
IRQ/GPIO 9 00 10 SPI SS B/GPIO IRQ/GPIO 9 00 10 SPI SS B/GPIO
TWI SDA 11 00 12 TWI SCL TWI SDA 11 00 12 TWI SCL
UART RX 13 00 14 UART TX UART RX 13 00 14 UART TX
SPI SS A 15 00 16 SPI MOSI SPI SS A 15 00 16 SPI MOSI
SPI MISO 17 00 18 SPI SCK SPI MISO 17 00 18 SPI SCK
GND| 19 l5ot2° OVCC_P3V3_EXT GND| 19 5020 OVCC_P3V3_EXT
HEADER 2x10 HEADER 2x10
EXT1 extension header EXT?2 extension header
EXT o
5
O« B an37
@<|z|ggﬁ m'd[ﬂ%%
E%E(ﬂ%i T 0 $%w|zzm
!t '-‘\Eo‘c’ G’QE__‘I'd !
EESBEOSER RESEBSER
m|m|D|H|5EO< <©EW|H|D|W|V)| bt
S~ en — I | 1 o< o o
—r——— O\~ N <t \O 00 — v r— +— +—i
2EEEREEE ZgZezEzs
P101-2*10RGF-139-ND HMTSW-110-23-F-D-237
J202 J203
ID EXT3 1 2 | ID EXT4 2 |
ADC(T) 3 g 8 1 ADC() 100 CAN-P 88 1 CANNICP
GPIO 5 00 6 GPIO LIN ‘GND 00 6 HV Inl
PWM(+) 715 ol & PWMQ) VS_LIN_P12V0 LIN oo 8  HV Im
IRQ/GPIO 9 00 10 SPI SS B/GPIO 00 10
TWI SDA 11 00 12 TWI SCL GND| 00 12
UART RX 13 00 14 UART TX 00 14 HV Out
SPI SS A 15 00 16 SPI MOSI LS-1 00 16 HS-1
SPI MISO 17 00 18 SPI SCK LS-2 00 18 HS-2
GND| 19 15 o220 OVCC_P3V3_EXT GND| o of-22 OVCC_P3V3_EXT
HEADER 2x10 HEADER 2x10
EXT3 extension header HV Extension Header
A
HYV Connector (plain vertical header):
- LIN: LIN signal I/O
- VS_LIN: External Voltage Supply VS _LIN = 5V-28V
- VCC TARGET P3V3: External voltage
- VCC P3V3: External 3.3V OR on-board Vreg output @3.3V
- VCC _SBC VREG3V3: On-board LIN TRX SBC Vreg output (3.3V)
ATMEL Corp. &
*
Novi, MI * l I I e
Enablina Unlimited Possibilities
USA
Date: 9/14/2015 11:37:20 AM| PAGE: of 6
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VCC P5V0/VCC _EDBG _USB/VCC TAREGET USB Power multiplexer 3.3V Linear Regulator
Polarity protection Input voltage detection ANo te:
Q100 Q101 Enable Power Mux (U101) only when external 5V
IRLML6402PBF IRLML6402PBF (VCC_EXT P5V0) is NOT present U100
VCC_EXT P5V0 VCC P5VO0 VCC P5V(Q SPX3819R2-L/TR
Q 3 2 3 2 o o 1 8 R0
< o o < =~ EN ADJ/BYP GND
;/ ;/ — 21 xc GND 74| GND [
2 g = 3 6 Sle
- - =B = U101 ¢ VIN NC — =
m 1 8
STAT IN1 L 4 <)VCC EDBG USB P5VO0 4 5
2| &= oUT Z — NC  \p VOUT & +—OVCC_P3V3
1 ) H VCC_EDBG_USB_P5V0 O 70 VSNs  IN2 — ¢—O VCC_TARGET_USB |P5V0 o S0
GND E A ILIM GND A
TPS2112 " T
TPS2113PWR 4.7uF GND O
™
Q102 o GND GND
=
N7002,215 2R R108
’ Exar 500mA low noise LDO voltage regulator
= Low noise: 40uV
= GND GND Accuracy 1% 2
a 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 valuel and Quiescent current 90 uA VCC_P3V3_(ON
according to the datasheet we can expect a minimum of 510 mA and a maximum of 800 mA. Current limit 800 mA
The switch (TPS2113A) has a on-resistance of typically 84 mOhm (and maximal 110mOhm). Thermal shutdown
GND
VOUT =1.235V * (1 + R1/R2) = 1.235V * (1 + 30k/18k) = 3.293V
In Host Mode output (OUT) drives 5V on VBUS
VCC EXT P5V0 DET U102
5 1
N out VS_LIN Power Multiplexer
Each FET in the power path has a RDSon of <50mOhm@VGS= -5V with a current of up to 20A GND 2 | GND
That means we can expect a maximum voltage drop across the FETs of 50mV@500mA, 100mV@1A and
200mV@2A. 4 | =% pavrr L3 Rll 5 ék Q103
For USB host mode we need a voltage between 4.4V to 5.25V so the drop that we have is ok and leaves L 100K | 3 IRLML6402PBF
some room for an OTG switch on-resistance. N STMPS2161STR VCC_TARGET P3V3 3 2
Note: Host Mode is enabled when VCC TARGET P3V3 *
VBUS_HOST_EN =0V -0 - \ )
It is enabled by having USB _ID pin =0V. The USB
micro-A plug has the USB OTG functionality. D100
VCC TARGET USB P5V0O 2 FL 1 . -
—
~ = D101
VCC EDBG USB P5V0 2 1 |
e Ty BAT54XV2T1G
O O 100 D102
Power Connector PWR) | 5 5 VCC EXT P5V0 DET 2 FL 1
ol P101-2*02RGF-139-ND
BATS54XV2T1
VCC_P3V3 CON VS_LIN P12V0 U103
3 112 v our 3
GND MCU VCC Select Ot Cle C@i , B jCI%
a p—
Connecting SAMDA1 PCB voltage supply: lu 100n 40 22u
1. Provide VCC(5V) on PWR header pin 1 (overrides any USB VBUS). 19102 J102 ol o« 1
NOTE: Keep VCC within 2% for USB host functionality. 3 GND GND GND GND
2. Or, connect EDBG USB plug to use VC_USB_EDBG to use it as the main source of power ( VCC_EXT_P5V0 ﬂ:l O > SAMDAI PCB Supol 2
must be diconnected) SNT-100-BK{O+—F T VREG to step down VS_LIN (0-28V) to 5V:
3. Or, connect Target USB plug to use VC_USB_TARGET=5V as the main source of power. O - VIN max: 40V VOLTR]?(EIPO
4. Or; apply VC=3.3V on pin 4 HMTSW-103-23-F-S-237 - VOUT=5V NCV4266ST50T3G
- Imax=150mA
D
S
[
o . . J101
Host Mode-VBUS (Provide USB/VBUS in Host Mode): | vee LINTRX 3v3 JS101 2
State of ID pin (USB connector port) controls if VBUS is enabled for HOST mode. - - O T —* {OVCC_TARGET P3V3
- Host mode enabled - ID=0 set VBUS enabled (Host Mode Enabled). SNT-100-BK-G O <OVCC_MCU_P3V3
- Host Mode disabled - ID= RID A/B/C or FLOATING) (Host Mode Disabled i.e. the VBUS TARGET VOLTAGE
can be provided by the connected peripheral/host and the switch will be open. HEADER 1x2 EXTENSION HEADER VCC Select
Pin header 1x2 right angle
This can be overrridden by driving the pin low. For current measurements of the target VCC_P:?)B_CON
The logic state of the ID pin can be read dircetly for use with either GROUNDED or FLOATING ID pin, x;g ;ZEZI‘;&?:SI: rgllrlnn;gfr and connect a 15103 7103
but for the other 3 states (RID_A/B/C) reading with an ADC is recommended. u ’ 3
O
GND SNT-100-BK-G|Of— ) VCC_P3V3_EXT
Power Mode O
VB(grsl_—T}fl(C’_%%EN— Power Input (Source) Descr. Spurce of VCC_P3V3 Outptft VBUS pin on USB TARGET plug HMTSW-103-23-F-8-237 ATMEL Corp. *
3.3V - Host Mode . ‘
) VCC_EXT P5V0=5V 5V Ext. VCC is regulated VCC _EXT P5V0 _ . *
Disabled i s e VBUS=5V (Supplied by USB) LOvee_LINTRX 33 A t m e L
B - - ] a Novi, MI *
3.3V H.OSt Mode VCC_EDBG_USB_PSVO SV [JIE 1 DI VBUS 1S reglﬂated VCC_EDBG_USB_PSVO VBUS=5V (Supphed by USB) MCU VCC (33V) Select: oVt Enablina Unlimited Possibilities
Disabled U101 Pwr. Mux is enabed (IN1) 1. J102/Pin1-2 supply from VCC_LINTRX 3V3
3.3V - Host Mode [VCC TARGET USB P5V0=5V |[USB TARGET VBUS is regulated | VCC_TARGET USB P50 _ . : o = = USA
Disabled U101 Pwr. Mux is enabed (IN2) VBUS=5V (Supplied by USB) 2. J102/Pin2-3 supply from VCC P3V3 CON (VREG from USB)
0V - Host Mode [VCC _EXT P5VO0 (5V on J100-1)V Ext. VCCis regul_ated VCC _EXT P5V0 VBUS=VCC TARGET USB_P5V0 Extension Header VCC(3.3V) Select: Date: 9/14/2015 11:37:20 AM| PAGE: 6 of 6
Enabled [D pin on USB cable=0V .
U101 Pwr. Mux is disabled . L J103/P¥n1—2 sibyplly fftem WILL ILINTOE S Document number:| A09-2379 Revision| 1
ov VCC_EXT P5V0=0 C . No input VBUS=0V 2. J103/Pin2-3 supply from VCC_P3V3 CON (VREG from USB)
_ No voltage is detected on input
VCC_EDBG_USB_P5V0=5V . . .
— — — [ncorrect input setting TITLE: Power supply
SAMDAl1l Xplained Pro Quad input power supply.SchDoc
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Component list

Source Data From:
Project:
Variant:

Top Level Schematics

SAMDA1_Xplained_Pro.PrjPCB

SAMDA1_Xplained_Pro.PrjPCB

Default_:

Report Date:
Print Date:
Fitted Designator

9/14/2015
9/14/2015
Quantity

11:37:39 AM
11:37:35 AM

Manufacturer

Description

Fitted €100 1 10u vishay TRIA 106K016C1700 'SVD tantalum capacitor, ESR = 1.7, 3216-18 (EA) 1206,
Fitied ot 7 aToF ok CT608XGRIAGTEK eramic capacior, SVD 0603, X5R, 10V, 10% (de31036)
Filed | C102, C103, G105, G304, C305, g 000 Kemet C0402C104KARACTU Ceramic capacior, SMD 0402, X7R, 16V, +/-10%
C306,C307, C310
Fiied C104, €308 B T Kermet COA02CTOGKOPAC Cerami capacitor, SMD 0402, X5R, 6.3V, +/-10% (d626042)
Fitted €106 1 22 Murata ‘GRVG2ERB1C226KE20L Ceramic capacior, SND 1210, X5R, 16V, £10%
Fitled C200 T 220p Cerarmic capacitor, SMD 0603, X7R. 50V, £10 %
Fifted C201, G203 2 T00nF AVX 06035C104KATZA Cerarmic capacitor, SMD 0603, X7R, 50V, £10 %
Fitted C202 1 10uF/50V tdk ‘CGABP3X7S1H106K Ceramic capacitor, SMD 1210, X7S , 50V, A+10%
Fitted 204 7 220F Murata GRVIB85CTH221JA0TD Ceramic capacitor, SND 0603, X7R_ 50V, £10 %
Fifled | C301, C404, CA10, G411, CA12, 3 700n Kemet C0402C104KARACTU Cerarmic capacitor, SMD 0402, X7R. 16V, +/-10%
Fitted €302, C303 2 6.8p Ceramic capacitor, SMD 0402, NP0, 50V, +/-5%
Fitted 309 7 TOUF/16V Taiyo Yuden EVKI07BBJ106VAT Cerarmic capacitor, SMD 0603, X6R, 16V, 10UF £ 20% (High Density)
Fitted C400, Ca0t 2 7 Ceramio capacior, SD 0402, NFO, 50V, +/-5%
Fified Ca0z 7 T0p Coramic capacior, SND 0402, NFO, 50V, +/-5%
Fitted C405, C409, CA14, CATs 7 220F Kermot COA02C2Z5VOPAC Ceramic capacior, SD 0402, X5R, 6.3V, +/-20%
Fitled C406, C407, CA0B 3 TnF C0G Murata GRVI55CTH1020A0TD Ceramic capacior, SND 0402, G0G, 50V, +/-5%
Fitled D100, D107, D102 3 BATSAXV2TIG ON Semiconductor BATSAXVZTIG Schotlky diode, -200mA, VI:0.35V, Vrrmi30V, SOD-523
Fifted 5200 7 FDLL4148 Fairchid FDLL4148 SWDDiode, LL-34
Fitted D201 1 MBRS340T3G 'ON Semiconductor MBRS340T3G (0.5V max) 3A Schottky diode
Fitled D300, D402 2 PRIRBVOUZX Philps PRIRBVOUZX Double raiFto-rall USB ESD protection diode
Fitted 5301 7 ELT7-210YC/AS Everlight T7-210YC/S530-A3TRE LED, Yellow , Wave length=591nm, SMD 0805, £70°
Fitted 5400 7 EL17-2157GC Everight EL17-215YGC LED, Groen, Wave length=575nm, SMD 0805, £70°
Fitted D401 7 ELT7-210VC/AZ Everlight T7-210YC/S530-A3TRE TED, Yellow , Wave longth=597nm, SMD 0805, £70°
Fitted ET,E2,63.E4 B SI5076 3 515076 28mm adhesive feet diam 8.0mm
Fitted FIXTURET T Xplained PROMCU board ESCATEC Xplained PRO MCU board Jupier Test Fixture Xplained PRO MCU board Jupier Test Fixture
Jupiter Test Fixture
Fiied FWT 7 EDBG secured firmw are EDBG secured frmware
Fitled 7100 1 P101-2°02RGF-139-ND P101-2°02RGF-139-ND Fin header, 2x2, Right Angle, 2.54mm, THT, Pin In Paste
Fitled 10T 7 Fin header 1x2 fight angle Pro-data International Corp 2213R26 %2 pin header, fight angle, 2.54 mm pitch, through-hole
Fifted 102, 3103 2 FIVITSW-103-23-F-5-237 SAMTEC FVITSW-103-23-F-5-237 73 pin header, 2.64mm pitch, Pin-in-Paste THM, Tmm hole
Fitted J200, J201, J202 3 P101-2*10RGF-139-ND P101-2*10RGF-139-ND Pin header, 2x10, Right Angle, 2.54mm, THM, Pin In Paste
Fitted 1203 7 FVTSW-110-23-F-D-237 SAMTEC FVTSW-110-23-F-D-237 210 pin header, 2.54mm pich, Pin-in-Paste THV
Fitted 1204, 7205 2 FVTSW-102-23-F-5-237 SAMTEC FVTSW-102-23-F-5-237 X2 pin header, 2.54mm pitch, Pin-in-Paste THVI
Fitted 300, 7400 2 ZX62D-AB-578 WMicro USB AB Connector, Standard SNIT + DP.
Fiied T307 7 FIVTSW-103-23-F-5-237 SAMTEC FVTSW-103-23-F-5-237 X3 pin header, 2.54mrm pitch, Pin-in-Paste THV Tmm hiole
Filed | JS101, JS102, J5103, J5200, 3 SNT-100-BK-G SAMTEC SNT-100-BK-G “Jumper cap for 2.54mm pinheader
JS201, JS300
Fifted 1300, L40T, L402 BLNTBPGA7TSNT WMarata BLNTBPGA7TSNT 'SVD RF inductor 0603. Z=4700hm (@100MFE), Max R(dc)=0.650nm Max current=1A
Fited TABELT FCBA Label ACT Logimark AS 505462 POBA identiication 1abel PP Top White Gioss
Fitted FCB1 SAMDAT Xplained Pro PCB SAMDA Xplained Pro PCB, 4 1ayer, 60mmx 100mm
Fited PCBADOCT 7 'A0-2379 PCBA Files SANDAT Xplained Pro PCBA documentation
Fifted G100, G107, Q103 3 RLVLGA02PBF Tiernational Rectfier RINL6402PBF Pch. MOSFET. -30V, -3.7A confinuous RDS(ON)=0.050nm@V GS=-4,5V, RDS(ON)=0.080hm@V GS=2.5V
Fifted Q102 1 2N7002.215 P 2N7002,215 N-Channel MOSFET. 60V 0.300A continuous, 1.2A Peak. RDS(ON) = 3.80hm@V GS=4.5V, VGS(Ih)<2.5V
Fifted Q400 7 2N70020W Fairchid 2N70020W Dual N-Channel MOSFET, 60V, 175mA GontRDS(ON) < 7.5 Ohm @50mA@5V, SOT-363
Fifted R100 7 8K Thick fim resistor, SVD 0402, 1116W, 1%
Fitted R101, R104, R105, R410, R413 5 ™ Thick film resistor, SMD 0402, 1/16W, 1%
Fitted R102, R307 2 30 THIGK fim resistor, SMD 0402, 1716W, 1%
Fitted R103, R172 2 700K THIGK fim resistor, SMD 0402, 1716W, 1%
Fitted R106 7 390R THIGK fim resistor, SMD 0402, 1716W, 1%
Filed | R107, R109, RT10, R113, R308 5 B0 THIGK fim resistor, SMD 0402, 1716W, 1%
Fitted R108, Ra25 2 R “Thick fim resistor, SVD 0402, 1116W, 1%
Fitled RTT1, R300 2 700K “Thick fim resistor, SVD 0402, T116W, 1%
Fifted R114 7 30K Thick fim resistor, SVD 0402, T116W, 1%
Fitted R200 1 1k Panasonic Thick film resistor, SMD 0805, 0.125W, 1%
Fitted R201 7 0K Vishay ThiGK fim resistor, SMD 0402, 1716W, 1%
Fifted | R302, Ra04, R15, R421, Ra22 5 ER THIGK fim resistor, SMD 0402, 1/16W, 1%
Fited | RG03, R309, RaT1, R412, Ra14, 0 TR Thick fim resistor, SMD 0402, 1716W, 1%
R416, R417, R418, R419, R420
Fitted RA05, R306 2 77K THIGK fim resistor, SMD 0402, 1716W, 1%
Fitted R40T, R402, R0 3 3 THIcK fim resistor, SMD 0402, 1716W, 1%
Fifted RiZ3 7 581K THIcK fim resistor, SMD 0402, 1716W, 1%
Fitted SW300, SW30T B SKRAAKEDTO ALPS SKRAAKEDTO 6.2x6.2 mm SWD tact swiich, same as A0B-0097 but l6ss force |s needed
Fitled TESTI 7 SAMDAT Xplained Pro test Fixture eggTest for SAMDAT Xplained Pro
software
Fitted TESTDOCT 7 SAMDA Xplained Pro Test SAMDAT Xplained Pro Test Instructons
nstructions
Fitted U100 7 SPX3B19R2-UTR Bar SPX3B19RE-UTR 500mA LDO, ADU, low noise, 8-DFN package
Fitted U101 7 TPS2113PNR Toxas Instruments TRS21T3PVR “Autoswitching 2:1 Pow er Mux
Fiied Ui02 7 STWPS216TSTR Single channel pow er swilch, 1A, reverse block, actve low enabled.
Fitled U103 1 NCV4266ST5073G ON Semiconductor NCV42665T5073G T50mA Low -Dropout Voltage Regulater with Enable, Voul=5V,Vdr<0.5V V<40V, SOT223-4
Fifted U200 7 ATAG63231-FAQW. ATVEL TINSBC TRX with VREG (3.3V/5mA) VDFN_3x3 8L
Fifted U300 7 SANDATJ16A-ABT ‘Atmel 32-bit RISC ARMMCU
Fitted U400 1 AT32UC3A4256J-C1UR ATMEL AT32UC3A4256.-C1UR AVR 32-bit RISC MCU
Fitted XC300 7 32.768KF +-20PPM TpF Micro Crystal NSTV-TIK 32.768KFz TpF +/-20PPVITA 32768 crystal, +-20ppm, CL=7pF, max ESR 60K, SND
SvD
Fifted XCA00 7 2.0z Fox Electronics FQB0325-12-C-C-C-200-1 Fox FQ50325 12.0MFz SND Crystal 7385-12
Not €300, C403 0 4.7n Ceramic capacitor, SMD 0402, X7R, 26V, +/-10%
Fitted
Not R30T, Ra24 0 ™ KOA RK73HIETTP1004F Thick fim resistor, SVD 0402, 1116W, 1%
Fitted
120
Approved [Notes
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