C27 L luF

GNDJ |GND
GND! €28 HO‘I“F !3.3V7MCU
oo
Z aa
(=} v
— 17211721
z 5 = 3.3V 3.3V
<210 &)= C31_510.1uF
g8182 g5l e GND
(A o 6 o = U7
BS6 P16F-TX R29 PIC16F1455-1/ST GND
BS5 S:B P16F-RX 10K 1 14 C32
U6 e o Y Y P A 2| ¥OD VSS 3 Pi6r-D p 220F/16V
< |<|=[= === [F]| | 45— RAS RAO/D+/ICSPDAT 5
ATSAMD21G18A-AUT | 1] GND 3 v RAL/D/ICSPCLK | —12BL6E-D N
PI6F-MCIR 4 RAYMCTT e [EN 33V
3.3V_MCU ggoxziogmagd C26 PI6FRX 5 LUOLYWAD VUSB3V3 45 16F-SCL ICSPDAT _ R30 K>
Sgfchgas? SerTx———= RCS RCO/ICSPDAT/AN4 AAAY 33V
ma s 2Aagl A e A~ A 0.1uF PIGF-TX 6 9 PI6F-SDA ICSPCLK _R31 47K,
XIN 1 ZEo8 36 1 | PloF-ANT 7] R¢! RCVICSPCLR/ANS =451 6FRCOINT MV LN
PA0O =25 VDDIO 3.3V_MCU e RC3/ANY RC2/AN6 ———0s
ROU 2| paol 28 > GND 2 lonp
PA02/AINO 3 v == PAys | 34PA2SD P | = C30
PA03/VREFA 4 pA2a | 33 PA24D N 0.1uF CON7
— Sl crmanoa PpA2s |_32ZPA23/SCL(S3.I) R28 47Ky oy ICD4-ICSP(NL)
Al oA PAzy | _3LPA22/SDA(S3.0) R27 :::::: 47K]5 5y GND GND3.3V VPPAVCIR L P16F-MCLR
29 PB0S/AIN2 | e pAy| |30 PA2I/PWM(TCCO.7) : v B oy
0.1uF == PB09/AIN3 W s PA20 |29 PA2O/PWM(TCCO.6) ey 3 | b
PAOYAIN4/EINT4/Y2 9 | 1, 70s PAly 28 PAIO/MISOSL3) pGD 4 PI6F-SCL ICSPDAT !
PAOS/AINS/EINTS/Y310_| 1, s PAlS 2L PAIS/SS(SL.2)DS(TC3.0, TCCO.2) PGC |3 PL6F-SDA ICSPCLK
PAO6/MOSI(S0.2) 11 26 BS8 R26 47K C33 R32 6
PAO7/SCK(S0.3) 12| [A06 PAL7S 135 57 HKR2s 47k 0.0F = < 10K NC =<
- PAO7 o PA16 L33V : NC X
GND zge=8pSc-Nozn = us N
O -1- -
v §§§§§%§§§§§§ o 1 PAC1720-1-AIA-TR " |
: = 3.3V_MCU+ SENSEI1+ VDD {33V
1 Y Y = 537 Moo |2 e s BS10A P16F-SCL_ICSPDAT
===~~~ 13} = 3 3 BS9A PI6F-SDA_ICSPCLK
3 VBAT+ SENSE2+ SMDATA
R22 g roar |4 [N e P16GF-RC2/INT A
IM(NL) Sl al s 3 DI el 6 R33 2K 1D BS10B PA23/SCL(S3.1) *C
> =12 ¥
X1 WE 830009678 S-Sl o B e T = *12C Address:0x52 BS9B aB PA22/SDA(S3.0)
32.768K |TXC 9HT10-32.768KBZF-T | <|=|ci|ci == == HB . *B
XOUT _,_XIN 214 | 182222z =l
{00 S22 | IE2E12EE 7% Coprocessor (PIC16F1455)
AN Z1212= Sl=1912 =2 d 2 Coprocessor firmware was readyed.
§ § § § E E § § § § € 7 provide two functions by default.
= (23 R23 - C24 GND 5 o) 1.USB €DC Emulator
15pF  2M(NL) 15pF C25 0.1uF B|= 2.Current monitor through PAC1720 for below.
S RGO |_ GND =L a.main processor
OSCAGND OSCAGND b P b.batteries
A *A PCB short by default *A & *B is alternate
OSCAGND <t R24 A A A 0 GND Maln Processor ‘ATSAM D21G 18A) *B PCB open by default *A : the PAC1720 control by Coprocessor
*A PCB short by default, PAC control by Coprocessor *C SECOMS3, 12C *B : the PAC1720 control by main coprocessor
3.3V_MCU+
11 RSI P1 P3
PWR MCU(NL) 50m, WE560050332001 TEST POINT TEST POINT
1
7 = 3’\\/N\/T|3A3V7MCU O—|5vsw O—|GND Traini M ol Available !
13. raming aterial Available !
o BS3 P1 P2 P4 . .
c > JUMPER Short JI)(NL) TESTPOINT  TEST POINT www.microchip.com.tw/RTC/RTC _DVD

MCU Power with Monitor

O—|3.3v O—|GND

Title

APP045 SAMD21 EVM Board 1/4

*A PCB short by default . . Size Number Revision
*B Current monitor by PAC1720 (CH.1) Testing Point N 4 2%9'“’
*C External current monitor by J1 va.
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CONI1 DI Ul | *A i SWAGND Wi
DC 9~12V PMEG3050EP, 115 MIC29300-5.0WU VIR N_‘ S m {vin+ svsw|—EWLEDL | Green RIS ann 1K 1on
DCIN VIN+ D5 RI11 SI2323CDS-T1-GE3 9 22uF/16V I | g L
] |3 PMEG3050EP, 115 10K(NL) ) c13 U4 BS2
¢ VIR ;XOUT Ny RI2_A ALK |GND CID (NL) MIC2877-5.0YFT-TR V1N ab S
A 1 . C10  0.l1uF N 1 [— PG 8¢
GN | *A I | 2 7 |
CDC_VBUS} <t %3 i} {GND SWAGND <1—3 | AGND  VOUTS 7= TR {5vsw
DC Adaptor 22uF/16V(NL OluF 22uF/16V(NL) OluF D4 R9 AJ_ SI2323CDS-T1-GE3 BSI SWPGND < ‘ [S'SVND vour |5 VIN| 2
DC Adaptor B230LA-E3/61T | 10K(NL) L1
*A 9V ~ 12V DC Input GNDGND GND GNDGND D2 RI0 10K | 2.2uH, WE74438356022 VIN
B230LA-E3/61T VVv 84%% (GID ~ Cl6 || 4TuF/16V
F1 NP R »—L /T *A W Cl4 _y| 22uF/16V C17 22uF/16V
CON2 1.0A NAT VBUS - I Ly Q1 GND C15__ || _(NL) Cl18 0.1uF
— — ] RS SI2323CDS-T1-GE3 g1 < f
[2 PA24D N — 10K(NL) T~ SPDT-WE450404015514 4
D- e SWPGND SWPGND
D+ L3 PA2S-D P ZD1 R6 A AN ALK |GND
4_UID RI R2 BZX84C5V1 A 1 RI9 0 |
UlD ——— SWAGND <t AN N GND
i B 100K 100K PWEN_UDEV - 7 :
Shield —8-6—GND . SWPGND <t NN {GND
0 “‘F /.5:\ B {5vsw
USB-MICRO-AB  PA02/AINO Q2
Native USB A 22uF/16V(NL) D3 RS J__A___I_ SI2323CDS-T1-GE3 l l Synchronous Boost Regulator
Native USB GND  GND GNDGND PMEG3050EP,115 10K 1= cll cI2 *A Max. Output is 5V/2.5A
* *|
‘A VSEN of NAT_VBUS GND AAA R7 AN 10K(NL) :I: 22uF/ 16VI 0.1uF ‘B PCB open by default, boost ypass when short
F2 PWEN_UHOST GND GND VIN
CON3 1.0A CDC VBUS u2 T
vBUS L1 — SN74LVC1G126DBVT l l
[2 PIGFDN —— | RI6 100K ] 1 5 R44 0 |
D S pierD P zD2 N 84%% pp— 2| B VeC T 84%% PR C56 == 57 == 058 == C59
4 R3 R4 BZX84C5V1 f 3 4 PWEN UDEV Cs54 0.1uF | 0.01uF| 1nF 100pF
UID ——x< i GND Y ——
cin B 100K 100K 95 1uF
el 6 | o : UID R14 GND U3 v
0 luF PA28R15 SN74LVC1G125DBVT GND SWAGND
USB-MICRO-B  PI6F-AN7 / 1L ([ p— 5 R4S AN |svsw
CDC USB 7 22uF 16V(NL) Power Path FDN337N Pl T
LUL USB GND  GND GNDGND FOWEr ratn GND ol 3 | Gnp v 4 PWEN UHOST == Cs5
*A VSEN of CDC_VBUS *A Input priority, by Voltage 1uF
*B Voltage Output allow, if under USB Host role
GND
XA\~ Red VIN+ VBAT+ VBAT 5VSW
BATLED1 ] pBS22 ul3 RS2
MCP73831T-2ACI/OT | 50m, WE560050332001
R40 4 3 BATI
1K m| YD VA — W\ BH-BATTERY(NL)
A VAVAY STAT C
GND—2+ vss  PROG ———AAAZEKJ6ND BAT2 EBe2s
" BH-BATTERY(NL) 7 ¢
CON6 R42
SC-02 Q6A Q6B 1 6 330(NL)
2 R43  Sil922EDH-T1-GE3(NL) = EISUT m IT‘ s 1 1
1 2.2K(NL) 3 [N 4 = = C36
22uF/16V(NL)
1> Ul4 C35 *B - o o 3 5
*A U BQ29700DSET(NL) T 0.1uF(NL) T Tralnlng Materlal Avallable '
- po www.microchip.com.tw/RTC/RTC_DVD
Charger & Li-ion Batteries with Monitor _
*A External Li-ion Battery with protection Title
*B 14500 Li-ion Battery without protection APP045 SAMD21 EVM Board 2/4
-|— U *C Current monitor by PAC1720 (CH.2) Si Numb Revisi
} e ¥:<}/ ) *D 1A Max. Charger & Discharger current. 1z¢ umber evision ES.d
GND GND  SI2312CDS- T? -GE3(NL) S12312CDSQ TI.GE3(NL) LE200mA charge current 0 v4.20
. .
F Short for unlock battery protection D 570873001 [ Sheet of
File: D:\[Design]\..\APP045 v4.20 ES.d - 2.SchiDrawn By: Adam Syu
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1 2 3 ‘ 4
3.3V 3.3V 3.3V U9 BS20A
33V MCP9700AT-E/TT  BSI7 BS19A aB
1 2 PB09/AIN3
R60 R61 VRI VIR QU BS20B
10K 10K 10K (2 BS19B EIB
BS14 BSI5 BS16
- 4D PA14/EINT14 el PA15/EINT15 O PB08/AIN2 C39 C40
l l A A A 0.1uF 0.1uF 3.3V
BTI BT2 ] c4s5 0.1uF
q q GND GND GND WE452403012014 G
I Ic37 I Icss *C | PA23/SCL(S3.1) °
0.001uF(NL) 0.001uF(NL) 1 PA22/SDA(S3.0)
GNDGND GNDGND GND Analog Temperature Sensor T o o v GND
z ) KXTI3-1057 I
*D . C43
~—o— Qo
3 3| LED! N Green  RS3 A\, 470 /_:4\ |GND o 3 8 T 0.1uF
Q7 S GND} L ADDR 2 vpp 2 33V
FDN337N e I 2 1 <pa = GND =2 GND
= O
PA20/PWM(TCCO0.6 S QLR | (oo GND L8 N
wl R51 100K R52 100K P2 BZ1 = * RES g VD T—g33v
j;'D*A AN AN |GND ﬁMPER(shon 12,2-3) BZ-AC-1205D g IC46 GND £ Z l
1] = 0.1uF -
|_LED2 Green ___R56 470 TN\ | BS18 SVSW——— 3| GND C44
3.3V} AYAYAY, <t {GND vl e
Q8 q 2 = 0.1uF
FDN337N |5 3.3v—R64_AANALOK
PA21/PWM(TCCO.7 N % R62 ] 7 R 1 GND GND
BS12 1K Uﬁﬁ? PAOS/AINS/EINTS/Y3 BS21 1y
R54 100K R55 100K Q10 g .
j;D 7 MV VWV (S ' FDN337N 72 B %12¢ Address:0x0F
|[®
3 3y jLED3 Green RSO g A, 40 £ - i R63 75| Accelerometer
= | U Q9 1 100K =g *A Two option for KXTI3  Option1 : All of 12C devices connected to SERCOMS3 include KXTJ3
FDN337N £ Option2 : KXTJ3 connected to SERCOM1, others to SERCOM3
PA17/SCK_SCL(S1.1)/PWM(TCC2.1, TCC0.7) T 2 *B PCB open by default
BSI3 SC-03 GND GND *C SECOM3, I12C
R57 100K R58 100K *D SECOM1, 12C
G A VWV VWV IGND PA20/PWM(TCC0.6)
Basic User Interface
*A PCB short by default —Buzzer
TP1
PCB-SLIDE-3-1050-GUARD
PB02/AIN10/Y8 R65 10K
U10 PAO4/AIN/EINTA/YZ_R66 m 10K vl
24AA025E64T-1/OT 3.3V PAOS/AINS/EINTS/Y3 R6T AAAT 10K N
W *A| PA23/SCL(S3.1) 1 6 X :
SCL VDD Driven Shield
|_PWLED2 Blue R2I 470 2 5
SV CID *A| PA22/SDA(S3.0) 3 Ol |GND cal 13
*Power Indicator - SDA Al ¢ GND
0.1uF SC-03
*12C Address:0x50 |_R69 0 1
Us GND GND GND} VWV 2 JP3
5VSW «g  MCPI18268-3302E/DB 3.3V un R68 A AALOOK 3 JUMPER(short J3,2-3)
- VIN your | 3 3.3V 1 MCP9800A5T—M/(3)T )
Z I ‘ VDD“;‘;{ 5 PA22/SDA(S3.0) | *A PA18/SS(S1.2)/DS(TC3.0, TCCO.2) touch Slider
- ocﬁF 2 | GND SCLK |4 PA23/SCL(S3.1
C20 c19 N c21 c22 *12C Address:0x4D
0.1uF _| 22uF/16V 22uF/16V 0.1uF GND  GND Title
GND  GND GND GND GND
. APP045 SAMD21 EVM Board 3/4
—Izc Devices Size Number Revision ESd
Temperature Sensor, EEPROM with Unique ID Ad 4 20
*A SECOM3, 12C va.
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1 2 3 4
33V 33V 33V 33V 33V33VGND
of o x ¥ o x CON8
=] I S S S MikroBUS
PB02/AIN10/Y8 1 [pyee PWM 16 PA20/PWM(TCCO.6)
§ § § § PA03/VREFA | S INT |_15__PAOY/AIN4/EINT4/Y2
*A| PAI8/SS(SI.2)DS(TC3.0.TCC02) 3 | &o RX |14 PAIRX(S23) *C
o o W SD1 . = - OLEDI 4 Tx 131 PALDIX(S2.2)
ol B2l = MicroSD & & & WEA012864DWPP3N00002 *B | PA19/MISO(S1.3) 5l e scoL |12 PA23/SCL(S3.1) *D
. 1 6 11 __PA22/SDA(S3.0)
*A | PA0Y/SS(SO.1) X5 DAT2 *A| PBIO/MOSI(S42) 1 T G| Dea SR o
PAOSMOSIS02) S CD/DAT3(CS) PBLISCK(S43) 5~ MOSISDA 3.3v| T 33V SV —5 {5VSW
- < CMD(SDI) 8| ' PAIMISOSLO 1 SCK/sCL GND—— GND GND ——|GND
vee () GND/AO
*A | PAO7/SCK(S0.3) 51 CIR(SCK) PA27 4| vsT c52 csl1
6| aND *A| PAI3/SS(S4.1) il 0.1uF 0.1uF
*A | PAOS/MISO(S0.0) 7| DATOSDO) Al o5
8 | DT 7 GND PA17/SCK_SCL(S1.1)/PWM(TCC2.1, TCCO0.7) GND
PB03 9| N B[N PA16/MOSI_SDA(SL.0)
10 | GND
== C50 C48 == C49
== C47 I OAluF:I: OAIUF:I: 0.1uF
0.1uF . .
1 &b cNbl GND mikroBUS Shield
GND GND *A SECOM1, SPI (DOPO:0x00, DIPO:0x03)
A . *B SECOM1, 12C (For G sensor(KXTJ3) alternately)
MlcrOSD(T'ﬂaSh) Card Socket Monochrome OLED Display *C SECOM2, UART (TXPO:0x01, RXPO:0x03)
MicroSD Card support SPI mode only 1.3" OLED, SPI Interface, SSD1306 controller built-in *D SECOM3, 12C
*A SECOMO, SPI (DOPO:0x01, DIPO:0x00) *A SECOMA4, SPI (DOPO:0x01, DIPO:Don't care)
*B Digital Output Mode for A0 signal
SOCKETIA SOCKETID CON4 3.3\
ARDUINO-M0-PRO ARDUINO-M0-PRO ICD4-SWD _*A
—_— -
PA02/AINO 1 [e—— 25 [ o = [ SYSBTI 5% e
PBOS/AIN2 2 36 2 C34 1L__0.001uF
PB09/AIN3 | DA SVSWiRst 27 1 3V VIS | R35 T 47K G0
D26/A2 220 =~ RESET GND - 33V
PA04/AIN4/EINTA/Y2 4 28 4 R34 1K___RST
D27/A3 3.3V 3.3V SWO — AN\
PA05/AINS/EINT5/Y3 5 29 5
AN O] = D28/A4 5VSW o SV SWCLK —2
D29/AS GND 1 GND NC =
SOCKETIB SCI\R 32 SE\JD SWDI‘IICC) g X
ARDUINO-M0-PRO
PAT1/RX(S2.3) 7. E—— MI . R37  AAAA00  SWDCLK
PAT0/TX(S2.2) 8 SNAP(BS) B R36 47K |
PAOS/MISO(S0.0) 9 | RI/PWM/TX — 1 24% 133V
: D2/PWM VPP/MCLR/RST
PA09/SS(S0.1) 10 2
D3/PWM VDD/VTG
PAT4/EINT14 11 3 |
PAIS/EINTIS T e CND | (GID
D5/PWM PGD/SWO ——<
PA20/PWM(TCC0.6) 13 5
D6/PWM PGC/SWCLK
PA21/PWM(TCCO0.7) 14 6
D7/PWM NC —=
SOCKETIC e [ R39  AAAAL00_SWDIO
ARDUINO-M0-PRO g X R38N A ATK(ND) |
PA06/MOSI(S0.2) 15 SIC BN
D8/PWM
PA07/SCK(S0.3) Tl i
PA18/SS(S1.2)/DS(TC3.0, TCC0.2) | e CON5  *C
PA16/MOSI_SDA(SI.0) 18 MINI-SQUID-SAM-SWD(NL)
D11/PWM/MOSI
PALOMISO(SL3) L9 | b12pwM/MISO 3.3V L viG par 2—SWDIO
PA17I/SCK SCL(SL.1)/PWM(TCC2.1, TCCO0.7) 22? IR e g o @i | MDCLK
ONDI 50 IuF_PAO3/VREFA 22| OND GNDF—3—] GND SWO ==X
GND} i} DI15/AREF <5 NC NC — o< RsT
PAZ2/SDA(S3.0) 2 | Di6/SDA GND—2+ GND  RST L RST
PA23/SCL(S3.1) 241 [y Title
Programmer/Debugger Interface APP045 SAMD21 EVM Board 4/4
A A *A 8-Pin(SIP), 100mils, SWD interface for ICD4/PICkit4 Size Number Revision
Arduino MO0 Pro Shield *B 8-Pin(SIP, 90°), 100mils, Built-In, SWD interface for SNAP (optional) Y 4 2%9 -d
Arduino MO Pro Shield is not fully compliant with Arduino UNO pinout. *C 10-Pin(DIP), 50mils, SWD interface for Amtel ICE va.
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