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PINT —= Cl v ﬁ Ce - is the external capacitance needed
PIN2 ADC) 61 é 3 GND Ci - is the pin capacitance
PIN3 ADC3 I Il —T- OVCC_MCU P3V3 SDRAM A7 CL - is the load capacitance specified by the
Header J2 HEADER LINY “ADCA ] S|~ SDRAM A6 crystal vendor |
PINS ADCS <C| <C| Al SDRAM A3 Cs - is the total stray capacitance
PING PN 5N el (S i l\‘\o|©@92(\]—‘
PIN7 iggg 8 8 el 8 % E E E g > % % gggim 2;‘ Cs is assumed to be <IpF and can be ignored
PINS <|<|<|<]<]< &) |&] ] [l Bl [a] 3] |5
SDRAM A2 o
SDRAM Al Ce=2 *7TpF -4.71 pF
NTC Enable (Active Low) o Co=020 18
¢ NTC EN | NTC EN SRR E RIS A 858085088 |6 |8 )68 R IR SR, U100
_ il v vl vl Ml ATxmegal28A1-AU
e auny-cuepslgnNgSesLEnToYg
| NTC TEMP r.ummmmmzwmmﬁgmmmmw>mmmmmmm A7
Phototransistor measure input PR i L g ! OO Mm@mmmmm ig
LIGHTSENSOR ey 2 SoSA 838 HHHEEHEA
| LIGHTSENSOR S~AQaA X X O BB MANHOO®®N~ A4
. mw\\ﬁé ~ -~ | = &= NANNNAHAA A3
Audio DAC outputs SE DAl S S A fegagaxg I
AUDIO OUT AUUIDIG) QI Reexo8 a i R g Al
‘ ADC6 1| eas(acas/ancae)  a oSS S S 2SS Sap/as/a16/EBT) PRO |12 SDRAM A0 A0
Audio Shutdown (Active Low) LUDIC 2| PA7 (ACA7/ADCAT) §S8=a PR vee e OVCC MCU P3V3
‘ AUDIO SD , 3 aaoo czcssees 73 Db
AODIO 5D | SD—3vce v 4 | 9P 2229 8D = SDRAM ALl 100
AVCC_P3V3 O NTC TEMP 5 AVCC - - (D7/A11/A7/A15/EBI)PJ7 <H}71 SDRAM A10 All
LIGHTSENSOR 6<H> PBO (ACBO/ADCBO/AREFB) (D6/A10/A6/A14/EBI)PJ6 <H}70 SDRAM A0 Al0
AUDIO OUT ,7<H> PB1 (ACB1/ADCB1) (D5/A9/A5/A13/EBI)PJ5 <H>69 SDRAM A3 A9
NTC EN 8<H> PB2 (DACBO/ACB2/ADCB2) (D4/A8/24/A12/EBI)PJ4 <H>68 SDRAM D3 A8 SDRAM
JTAG TMS TTAG TMS 9<H> PB3 (DACB1/ACB3/ADCB3) (D3/A3/A11/EBI)PJ3 <H>6,7 SDRAM D2 DQ3
TMS TTAG TDI TTAG TDI 16H> PB4 (TMS/ACB4/ADCB4) (D2/A2/A10/EBI) PJ2 <H>66 SDRAM DI DQ2
TDI TTAG TCK TTAG TCK 1fH> PB5 (TDI/ACB5/ADCBS) (D1/A1/A9/EBI)PJ1 <H>65 SDRAM DO DQ1
XMEGA JTAG JTAG TCK JTAG TDO TTAG TDhO 12<H> PB6 (TCK/ACB6/ADCB6) (DO/A0/A8/EBI)PJO <H>64 DQO
TDO —i-| PB7 (TDO/ACB7/ADCB7) VCC {)VCC MCU P3V3
XMEGA PDI CLK . 13 63 PRRCIRRCS
RESET GND | = oD GND o] GND
VCC_MCU_P3V3 O VCC (CLK/CS3/A19/EBI) PHT |<ier—oroo— s CLK
TWIC SCL 16<H> PCO (SDA/OCOA/OCOA) (CKE/CS2/A18/EBI) PH6 <H>60 SDRAM BAI CKE
=i PC1 (SCL/XCKO0/OCOB/OCO0A) (BA1/CS1/A17/EBI)PH5 |<= BA1
UARTCO RXD UARTCO RXD 17 —_— 59 SDRAM BAO
UART TXD UARTCO TXD < UARTCO TXD 18<H> PC2 (RXD0/0OC0OC/0OCOB) (BAO/CS0/A16/EBI) PH4 <H>58 SDRAM DOM BAO
RXD L 4 SPIC SS 19<H> PC3 (R(DO/OCOD/OCOB) (DQM/ALE2 /EBI) PH3 <H>5,7 SDRAM RAS DQM
SPIC_MOSI SPIC MOSI_20' | EC4(S8/0C1A/0C0C) (RAS/ALEL/EBI) BH2 |~ Se—SDRAM CAS RAS
MOSI * -] PC5 (XCK1/MOSI/OC1B/0S0C) (CAS/RE/EBI)PH1 | CAS
SPIC MISO SPIC MISO 21 — = 55 SDRAM WE
DATAFLASH SPI spr MO —gpicsck ) SPIC_SCK 22| PC6 (RXD1/MISO/0COD) (WE/EBI) PHO -y WE
SCK e —1>{ PC7 (TXD1/SCK/OCOD) VCC {VCC MCU P3V3
DATAFLASH CS | 23 53 Pt
S5 GID| 24 | &P g ~ B . G ™52 _SpIF sck___19°P TWI Pull-up
VCC_MCU_P3V3 O—5516 0 25 | Ve 3 M 2 B @ @ (SCK/TXD1)PF7 |\ ¥ei—ShE MiSO VCC_P3v3
~x>{ PDO (SDA/OCO0A) Y o o] Y o U (MISO/RXD1)PF6 >
H 0 o H 0 o
~—~ ~~0 O ~~ N ~D O ~~ =~
~0 N - ~N0D AN - N ~N0D AN i A
58835,%5‘ 528825,@8 528825 Mount with suitable value TWI
PINI TWIC SDA weodd oo SRR o SRR NMNM pull-up 0402 resistor if needed.
PIN2 gegmgzg Fg8cafnE  fdogag
PIN3 —JARTCIRED agflagEa GagilaESa GagElEE —
Header J4 HEADER PIN —SpiC ss AR R R RS R R AR N TWIF SDA . 5ok Tw
PINS SPIC MOSI (oY Y VY VI Y sV - VIR T S <P -V Y Y <P SV SV YR S Y Y -V -V Y SDA
PING6
PIN7 20 WD \o%\%oo%m%o%—a N < m@&o%\%co%m%o%—a %m < m@ko%\%co%m%o% SJHLE LI SCK
SPIC SCK I GV 50 (V0 (o Gl o W (B (2N e B G SR KA A A S AR CA NS I SPIF MISO
PINS =]l MISO
°E SPIFMOS_— M0G s
N S D D /=11 =[R2 [E]E]) rl=l = SPIF_SS
ololelelol=|~ o] (=9] 10 0] (29 1) o9] 1w gdalal % SS
SE1EEG R Al=| SPIF SCK PINS
E E g % =] = SPIF MISO PIN7
== (5] (S] 7 7 SPIF_MOSI
PING6
s SPIF SS PIN5
USARTFO TXD PIN4 HEADER Header J1
USARTFO RXD PIN3
PINI GPIO 0 )\ TWIF SCL PIN?
PIN2 GPIO 1 o TWIF SDA PIN1
GPIO 2
II;E:E GPIO 3 GND ~OVCC_MCU_P3V3
Header J3 HEADER PIN5 GPIO 4 PE[7.0
GPIO 5 i PE[7..0]
PING6
GPIO 6
PIN7
PINS GPIO 7
GND ~OVCC_MCU_P3V3 ATMEL Norway o
Close to VCC/GND Pair Close to VCC/GND Pair  Close to VCC/GND Pair Close to VCC/GND Pair Close to VCC/GND Pair Close to VCC/GND Pair Close to VCC/GND Pair Close to VCC/GND Pair Close to AVCC/GND Pair  Close to AVCC/GND Pair Vestre Rosten 79| *
VCC MCU P3V3 VCC MCU P3V3 VCC MCU P3V3 VCC MCU P3V3 VCC MCU P3V3 VCC MCU P3V3 VCC MCU P3V3 VCC MCU P3V3 AVCC P3V3 VCC MCU P3V3 AVCC P3V3 *
e —
BLMI15BB221SN1 NORWAY
——C102 ——C103 ——C104 ——C105 ——C106 ——C107 ——c108 ——C109 ——C110 _ _ Date: 02.12.2010 | 15:02:28 | PAGE: 2 of 7
100n 100n 100n 100n 100n 100n 100n 100n 100n M — ..
O E Document number:| 2 Revision{ 7
GND GND GND GND GND GND GND GND GND GND TITLE: XMEGA-AL XPLAINED
XMEGA-Al XPLAINED MCU.SchDoc

1 2 3 4 5 6 7 8




Header J1 < JTAG Header J3
HEADER JTAG USB Mini AB connector T AT
L 8253 2 _now 1200 USB AB e T
SRR SEEE HASAD EEEE EEEE
~ A A A A A A A
JTAG/PDI Interface < oo o
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VCC_USB_VBUS_P5V0

3.3V linear regulator with input range from - 4.5V - 15V

A

nominal 5.0V

VCC P3V3

A
NOTE!! ESR on output capacitor should be between
25mOhm and 220hm to maintain stable regulation. Higher
values on the output capacitor will also improve loop
stability and give better transient response which reduces

U300
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Q VCC USB VBUS P5V0 ‘ 3 VIN VOUT 2 ‘ VCC P3V3
1 4
> f GND VOUT_PAD >
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| 100n F 33333 L =00l BOOT SELECT ]
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VvCC_uc3B_P1v8 GND +— 37 24 =5 vDDIO
Q DP — 38 23— PA12
| | DM — 39 22 — PA11 END
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PA24 —— 43 12— VDDCORE | |
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I
HUIDSSIIELLE (CILOREID 12.0MHz IBIS file (typical values): Q640
—L_Ceol1 —L_C612 N ]
j— — C_comp = 3.1 pF N1002
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== = 29 [CY] [ — 0|
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Mechanical Dimentions: Connector Placement:

Testpoint Placement:
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SOLDER LEVEL ( SEE NOTE 2A )
el COPPER PLATE 35 um
t LAYER 1 m—— <— COPPER FOIL
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o . WmmmmOsﬂ
ol O O K0 - =
SwW ) 1
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Component list

Source Data From: XMEGA-A1_XPLAINED.PrjPch
XMEGA-A1_XPLAINED.PrjPcb

No Dataflash

Project:

Variant:

Report Date: 02.12.2010
Print Date: 02.12.2010
Designator Quantity

15:03:01
15:02:51

Manufacturer Description

C100, C101 8.2p Ceramic capacitor, SMD 0402, NP0, 50V, +/-5%

2 C102, C103, C104, C105, C106| 23 100n Kemet C0402C104K4RACTU Ceramic capacitor, SMD 0402, X7R, 16V, +/-10%

C107, C108, C109, C110, C111

C201, C500, C501, C502, C503

C504, C505, C506, C507, C600)

C601, C607, C609
3 C300, C301 2 10uF/10V Kemet T491B106M010AT SMD tantalum capacitor, precision molded chip. ESR = 3,5
4 C400, C401, C402, C403 4 1u Kemet C0402C105K9PAC Ceramic capacitor, SMD 0402, X5R, 6.3V, +/-10%
5 C602, C606 2 2.2uF Kemet C0402C225M9PAC Ceramic capacitor, SMD 0402, X5R, 6.3V, +/-20%
6 C603, C610 2 22n Ceramic capacitor, SMD 0402, X7R, 25V, +/-10%
7 C604 1 2.7n Ceramic capacitor, SMD 0402, X7R, 25V, +/-10%
8 C605 1 470p Ceramic capacitor, SMD 0402, X7R, 50V, +/-10%
9 C608 1 4.7uF Murata GRM155R60J475ME87D Ceramic capacitor, SMD 0402, X5R, 6.3V, +/-20%
10 C611, C612 2 18p Ceramic capacitor, SMD 0402, NP0, 50V, +/-5%
11 D200 1 PRTR5V0U2X Philips PRTR5V0U2X Double rail-to-rail USB ESD protection diode
12 D400, D401, D402, D403, D404 8 EL17-21UYC/A2 Everlight 17-21UYC/S530-A3/TR8 LED, Yellow, Wave length=591nm, SMD 0805, +70°
D405, D406, D407

13 D600 1 SML-020MLT ROHM SML-020MLT LED, 2 colour (RED/GREEN), transparent clear lens, SMD
14 J200 1 MUSB-05-F-AB-SM-A SAMTEC MUSB-05-F-AB-SM-A USB Mini-AB Connector, SMD
15 J201 1 2213R-10G Multicomp 2213R-10G Header, 2 Row, R/Angle, 10 Way
16 J202, J203, J204, J205 4 CD075014 2X5 Freber CD075014 2X5 2x5 pin header, 2.54 mm pitch, Pin-in-Paste THM
17 J300 1 Pin header 1x2 right angle] Pro-data International Corp 2213R-2G 1x2 pin header, right angle, 2.54 mm pitch, through-hole
18 JS200, JS300 2 SNT-100-BK-G SAMTEC SNT-100-BK-G Jumper cap for 2.54mm pinheader
19 L100, L200 2 BLM15BB221SN1 Murata BLM15BB221SN1 SMD RF inductor 0402. Z=2200hm (@100MHz), Max R(dc)=0.800hm, Max current=200mA
20 LBL1 1 Label PCBA ACT Logimark AS 505462 PCBA identification label PP Top White Gloss
21 PCB1 1 A08-0551 A08-0551 Xplain PCB, 4-layer, size 54mm x 85mm
22 Q400 1 TEMT6000 vishay TEMT6000 light sensor
23 Q600 1 2N7002 Fairchild 2N7002 N-Channel MOSFET. 60V, 0.115A continuous, 0.8A Peak. RDS(ON) = 7.50hm@VGS=5.0V, VGS(th)<
24 R100, R401, R404, R405, R500} 11 100k Thick film resistor, SMD 0402, 1/16W, 1%

R501, R502, R503, R504, R505

R600

25 R203, R400, R604 3 ™ KOA RK73H1ETTP1004F Thick film resistor, SMD 0402, 1/16W, 1%
26 R402 1 30k Thick film resistor, SMD 0402, 1/16W, 1%
27 R403 1 NCP18WF104J03RB Murata NCP18WF104J03RB NTC Thermistor 100kOhm @ 25deg,1/10W, 5%, SMD 0603
28 R406, R407, R408, R409, R410} 10 220R Thick film resistor, SMD 0402, 1/16W, 1%

R411, R412, R413, R603, R604
29 R414, R415, R416, R417, R41g 10 330R Thick film resistor, SMD 0402, 1/16W, 1%

R419, R420, R421, R606, R607
30 R608, R609 2 39R KOA RK73H1JTTD39ROF Thick film resistor, SMD 0603, 1/10W, 1%
31 SP400 1 NDT-03C Star Micronics NDT-03C SMD Speaker, 0.5W, 15x15mm
32 SW400, SW401, SW402, SW40, 8 SKRAALEO10 ALPS SKRAALEO10 6.2x6.2 mm SMD tact switch

SW404, SW405, SW406, SW40Q
33 U100 1 ATxmega128A1-AU ATMEL ATxmega128A1-AU AVR 8-bit RISC MCU
34 U300 1 LMS8117AMP-3.3 National Semiconductor LMS8117AMP-3.3 3.3V 1A Low Dropout Linear Regulator SOT223_4
35 U400 1 TPA0253DGQR Texas Instruments TPA0253DGQR 1W mono audio power amplifier with headphone drive
36 U500 1 MT48LC16M4A2P-75:G Micron MT48LC16M4A2P-75:G 64Mbit SDRAM 16Mx4, 3,3V.
37 U600 1 AT32UC3B1256-AUT ATMEL AT32UC3B1256-AUT AVR 32-bit RISC MCU
38 XC100 1 32.768kHz +/-20PPM 7pF| Micro Crystal MS1V-T1K 32.768kHz 7pF +/-20PPM TA 32k768 crystal, +-20ppm, CL=7pF, max ESR 60kOhm, SMD

SMD
39 XC600 1 12.0MHz Fox Electronics FQ5032B-12-C-C-C-200-1 / 738B-12 Fox FQ5032B 12.0MHz SMD crystal 738B-12
119

Notes
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