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1. 3581

ZOBERO H T 0y 2 BRI T AT 0 12 Atmel QTouch# A% #R(Composer) 252 & T9, QTouchi i aiFAtmel
Studio 6MILEIE T, Atmel QTouchA—Y(Suite)|FAtmel Studio 6, Atmel QTouchff s, Atmel QTouch747° 7Y, Atmel QT600H
Ry ORI R & o E -, EHMIIT4>OFREIC S TN ET, KT G BHARBAO-D , BIEE B IS0 E
KR

1.1. Atmel Studio 6 - TNy EEZIAHZS

Atmel Studio 6{ZAVR®ESAMD v (70 2y b= ADIGEHZEE, V3ab— ., ZLTCT ANy 5720 O EME A6 B ¥ B (DE)
T, ZAUTAVRESAMD ETDIEB.DT ) I3 ) A h=T 2= A G A ET,

ks hE:

® £ TDAtmel 8t'yhE32E Y DAVR MCU% 312

® SAM MCU%(V3ab—vav7e L)X 4% (Atmel ARM®IZHE-S<v (/1 2v/ba—7)

® A X 7=QTouchZy Hr#s(Analyzer)

o HAINI=Cavn(7

® L7 ey b g =N EEREAZR T 8

® ASF 2

1.2. QTouch#& 2§ (Composer)

QTouchtEE gL BT AL DIy ) T 1287 0y = 7O VERCZ TR, Atmel Studio 6PNIZHE S SIV-HEHE T, QTouchf Ak
FX7 0 I NEARRR L T =N A2l L TSNS ANC IS TR E 277 A VEBIIL T,

1.3. QTouch747 7"(Library)

QTouch7A7 FVITEEAER 72 Atmel AVRESAMD<A/1 2/ ha—7 TR FH 2B 32720 DY 7 M2T 547 79)C3, QTouchif iz
A3 72 QTouch747 7V & BN £9,

1.4. QT600 - $EfN—FY17 Fyr&a—F 4]

QT600ILEN, {41, EwoD 7= DSER7eHEAMBARE XY T3, 20 & FE 72 B 7 o | T Atme Rl B i C D FEBR A ZXF 1 IZFF L, Hafih

Uz L CHERR T AL A S I T B2 L F 9, 23T Atmel ®QTouch: QMatrix DM EL BiEZ2 XL Ed, Zukl-oo
USBH#GEBAVA—T7 2= 2R & . Atmel tinyAVR®, megaAVR®, AVR XMEGA®, UC3LZ D A/n 2/ hn—7ZF0 24 454> DMCU K
B, L T8, 16, 64F v Z K EE 53> DR A #a Fob & oo~ TRk E,

Atmel QT600 MCUEEMR ITARAM A Sy ~DEGRTIvAD T2 12 Atmel STKP600~ i+ 52N TEET, TNEL,

STK600ILIELVVEREDT-DIZQT600%y Mk L THEL SN EH A, QT600iFAtmel Studio 6, AVR QTouch Studio, Atmel QTouc

h747 INZE - TR ESNET,

ORI L T O ED DR F7,

1. 2 TOLDOEEH L TN 727 DS IELSEIK Z EARFEL TE XY,

2. [RHIZR AP RERR T L ARy Mg AR B L. £ L CQTouchtfi%gs(Composer) Tt 955 — 2 EN Y CHZLIZL->THEVED
WINDER 7 0 2 M R E L TLIEE N,

3. QTouchZ3#T 88 (Analyzer)Z i F L CThE % 727 A=A DS ARG A Z B E2 L T<IEE0,

4, T A& T A 0IZQTouchoMranz AL TZEW,

2. WEEH

2.1. Y717
DU OEIEIRDA VA NS DT EZ ST L TR,
® Atmel Studio 6

® Atmel Studio 6 QTouch# ik 28(Composer)JL7E
® Atmel Studio 6 HHQTouch747 7Y (Library) L5

QToucht ik #s £ QTouch747 7MLk ES 7 n—N 572D D BB TR D@D T,

1. Tools=Extension Managerz &R §-5Z &L > THRIRE B Z BV TLIES W, JEIRE BBy Ny E £,

2. BEEIZXY  ZHUTIA A A NVEN T JEIEE TR LET,

3. “Available Downloads(Fll F "] fE7e 4 v n—N) AR RIRE /)y ) L TLTEE,

4. "QTouch Library” &8 A TH v u— 7420 % 7)) U TLIEE Y,

5. ”Sign in to Extension Manager Dashboard” 74/ NUINBIWTE L /B EkE W ET,

6. BEEL TWRIT LT, EHFEEEL T7Sign in to Extension Manager Dashboard 74V M 7& BT TL7ZE W, AtmellLdH 72 7= DE A=V
~IDIZHERRA-NE 15D TLED, H7RT=D A N-IDERER T HI2DITZE D) )% )y L TLIZEN,

7. Atmel StudioZ FHBEIL TZSWY,
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8. EXfE1. ~4. 240K L T2 &V, “Sign in to Extension Manager Dashboard” 74 NU23BE& F9, EA—N-IDEBEE T IZEH LA
AT=NEfE L TEA L TTZEN,

9. "QTouch7A7 7V JEEENF 7 - ST HBIIIAVAM-AEND TL XD,

10. QToucht gtz AV AN NVT B7- B . ~4. 201K L | “Available Downloads {238 T”"QTouch Composer”Z 12 A TDo
wnload#1% 7Yy L TS0,

11. Extension Manager DashboardiZ& 44 1% . “QTouchtilas " JLIEDS H BRI 70— N SV TV AMVENVET,
E: BERE6.LT I N B GRS DG A I B ESIE T, BEOBRERE DY 6 | EA-V-IDENAT =N 2R HEL T7ZEWY, “Sign
in to Extension Manager Dashboard 74Ny BAC C B @A ¥ vve—N 3@ E&£9,

2.2. QT600YAT L

X2-1. QT600YATA

MCUFEHR & H2 il i Jon 25 FEAR 13 FE (2 F 38 By A7 DA R L F97, Atmel QT6004 V4 —7x—AFEMIIMCUREAR I Z HE 35 &7 Atmel
AVR MCUDS AT — 4% 554 DIfE S E T, Atmel StudioNDQTouch/r Hrit(Analyzer)l X = O ¥EfihT —4%& B[R+ 57~
D OFTLBLERE LT IS E T,

ZOERKIFETIILL T EHEHT5 o0 TT,

® Atmel QT600 — USBAVA—7x—2XHK

® Atmel QT600-ATxmegal28A1-QT16 — MCULHK
® Atmel QTouchl6 — 16Fv+VQTouch/gsnas FEtk

2.21. ¥R X
X2-2. #ERX

' N\ 4 N\
] QTGOOBAREHIF |\ - PC
efil - 70T
QTouchis | 71, ATngiﬂggg o f———1 amn =  Qrouch
gt [ g K7 =ttt [ | Rl zer)
Befab 7 ANy
N\ J g J

2.2.2. EIEE
X2-3. E'VEEE
—SNSK1[7~0] R
PORTF7T~0 ———4— W)
Cs
PORTH7~0 ———
SNS1[7~0]
SNSK2[15~8] R
PORT)T~0 ————W—()
Cs
PORTK7~0 ———1
SNS2[15~8]
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3. BIYET

PLFOEEIH L TERELTIEEN,

o 2r—7 VW CHIAARL TLIZEUWNPCEQTE00, QT600EMCUHAR . MCU AR &8N &5 FE M),
0 21 ITHT—EIZENTY TN 2T DEAEDIAV AP VEN CNDZEEfEFITL TLEEWY,

o ZDSHFEIRERE T DY -2 a—N(AVR3006.zip) 77 A VEA T n— N L TLIZEY,

® ZDzip77ANMECompleted_Tasks&ExercisesD74VA B0 FE T, Completed_ Tasks7AV IMEAESRA T, EHES RO
FE TSN 0V ML E T,

o i HFILZDEIN Y TE TR INDLLU FOEBICL> TR Y D7 vy o) M BT 520 TEET,

31, FRE  EEEGLARICAET

31.1. Fix

ZOMEIT A TOE BN SN CRERENDINCEK L2 RAET DI S ET, ZOMBEICH L Ta-FNE2ELZ &E 2L

ML ER A, LT OMEITAFET HQT600 ATxmegal28al qt16_gnu.hex77A VAR ETHIENTEET,
..¥Exercises¥Task1¥

ZHUIMCUD 7Ty 2 AR)NICHEBEREZ AT Z LN TEE T, QT6004 V77— AEM EOENIAHL TIREFL  IRRELED 2MED D AR 4,
5 ETHISI) ENATLET TEEW, ZAUTQT600Z 454l T Ay 7 B E D XA L Aa B (EIC TV 2 £,

QT600 _FD#Hefil 7 —#LEDIZLL FOIIZEMEIZBEZ RLE T,

® PEfil T —4LED fkST - BET Ay EhE GRER O EEIERE

® 7 —H#LED V44T EXALIENME

Atmel Studio® 7 B 737" #4707 MHQTE00~D R A R A D AN R T —4LEDSOFF TH A L2 fE R IZL TZ SV, Atmel
Studio 6F7IFENLUBEALLHL T7ZEW,

IO ZLDFEAM N TIEQTE00fE FHE D F 5| A B ML TLEEW, ZHTAtmel StudioZ BiAAL T, Help=View Help=QT600

User GuideZ iR § 5 LK TT/EATEE T,

3.1.2. Atmel Studio 6% ERT HHE AIFINDTBII3V)

T OERMEICHEY 2L k> T HEXI7ANVEIZIL.ELE7 740V B B 8 IR BT HZEMTEET,

® LI DEERI M THON CO BB ICENETIVEEL TEEW,

® QT600( 47 2—AFEARITUSBYr—7 Vi L TLIZEW,

® QT600IZVTGAYH NEEEZITNDDZEESEIZL TIIEENY,

® QT600DJTAGAY4 LQT600-ATxmegal 28A1-QT16 MCURAENZ 1048779 h =71V
L CLIZEW, BI3-1. 2B L TLEEN,

®3-1. JTAGHESE

0 EXALMENEICEIN X 57290 1T Atmel QT600 EDENZFRL T2 EWHISH),
® Atmel Studio 6% BE ., B3-2. TRINALHIZTools=Device Programmingz &R 420>, F7=1XDevice Programming7 /2% 7Yy
JLUTLTEEN,
X3-2. TNAR 7°'0) 3309 FRBEC

File Edit View WAssistd Project Debug | Took | Window  Help

T §| TIES _.‘_ng' AWR, Tools Firmware Upgrade |@ qt_measurement_period_msec 'H‘:'?c‘f'iﬂ‘ Y
PSR % E @ 0o iy B CommandPrompt sl 3 E L eS| o <]} M nopesice § poto

] e ———————
4 Davics Programmin a

Add 5TKS00...
QTouch Analyzer

oy Code Smippets Manager... Clrl+k, Chrbte

External Taals. ., atest News
@ Pew Proect...
Impart and Export Settings. ..
Mesw Example Project from ASF... st biisen .
@ Open Project... Options... Wielcame to Atmel Studio
. = Get to know Atmel Studio.
User Guide
Recent Projects . & Getting Started
Programming Dislog
8 sam3s m ! FAQ
8 sample_sam3s
[ trvasgee
[ amatrie_Frmea_check_ace =, Atmel Software Framewark
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® ToolZQT600&L ., DeviceZAtmel ATxmegal 28A1& L . InterfaceZ JTAGEL TBIRL TEEW, 3 FH (Apply) &2y /7 LTI &,
X3-3. 2L TLTEEW,

® JLIGE% E (Board settings)47 ~4T&, T NAADT =4y —MNIL>THMM BB L ZZEL LIS, H/NEEIX1.8VTT,
3-3AZMLTIZEN,

X3-3. B REE

QT&00 (00000000057 5) - Device Programming

Tool Device Interface Device signature Target Yoltage

[rson > | amimegaizear v [ f [ape | = Read | | 2.3¥ | Read

Interface settings

Target

Tool information

Device information

Memoaries -+
Fuses
Lock bits

Production Signatures

Production file

33V

Read | [Te ]

Getting Wearget, . Ok

E Gefttng Vtarget.. Ok

Close

® USB7' 7/ ZH#EG L TLIEEWY,
0 EXALBENEIZYINERZ A= 1ZAtmel QT600_EDENEF UL TLIEEUY,

® X3-3. T/RENDHLEIIZToolZQTE00& L, DevicezAtmel ATxmegal28A1& 1L . InterfaceZ JTAGEL TEIRL TZEW, w6 A
(Apply) %797 L TLIZEW,

® i iAA(Read) /)y L TLIZEW, B3-4. CTRENDIHIZIDEIZ L > TTF AN A AFREE (Device signature)& B BIxI R & E (Target V
oltage) Nt FNDHTEAFERIZL TIZEWN, T2, BB REBIENT NAADT =4y —~MTES>THBIELERIZL TEEW, i
INEFEIZL.8V T,

X3-4. T N{RAIDEBEDFAEY

QT&00 {(000000000575) - Device Programming

Tool Device Interface Device signature Target Yolkage

|oTen v aTameqatzant = A v| apply | [GxiES7AC [Read] | 33V | Read |

Inkerface settings JTAG Daisy chain setings

Tool information {* Target device is not part of a JTAG daisy chain

Board settings " Daisy chain: Devices before |0 Instruction bits before ’D—

Device information Devicesafter [0 Instuction bits after [0

Memories

Fuses Set
Lok hits

Production Signatures

Production file

Reading device ID. .. CK

|Z| Reading device ID...OK

Close
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® Memories{EE BN A8 N, Erase now(5 T {HE)EI /L TLIEE N, F3-5.45 L TL7EE0,

® H/1774MQT600_ATxmegal28al_qt16_gnu.hex)IZ%4 27N 223X EL . Program(FEXIAL)Z Iy L TLIZEVY, 70930
P(EZAPNIEN THDHRETT,

X3-5. B RT NAADEEEITINESAH

QT&00 (000000000575} - Device Programming

Toal Device Interface Device signature Target Yoltage
QTE00 | ATxmegalZdAl * |JTac = | Apply |Dx1E974C Read | 33N Read

Interface settings Device
Tool information Erase Chip jv Erase now

Board settings Flash {(128KB+2KE BODT)

Device information [CTF e 00e s008 Debughants hex -1 1
N I Erase Flash befere programming I_I -

flemories I Verify Flash after programming FELET \E | ezl |

Fuses

Lock bits EEPROM (2KB)

Production Signatures | ﬂ J
|+ Erase EEPROM before programming P Veri | Read |

Praduction file | Verify EEPROM after programming rogram erify 2tk

User Signatures (512bytes)

[ = ]

Iv Erase User Signatures before programming =
Iw Werify User Signatures after programming Program Verify | Read... |

Reading device ID,,. Ok

[-]oK
® Atmel QT6002>5HUSB7 77 & WIEEL TIZEWY,

® 7°ny Iy Ay DT Ty =7 VRS TR T =5 A~y 8 1008 =7 VAR SRS L TLTES W,

® BN N AL TLEEWN, Atmel ATxmegal 28A11Z5F L TiZQTouch 16/ 1AV ZAf L TZEUY,

® Atmel Studio CEI3-6. T/RENDIHT, T2 &.- or | TA A )Yy § DT L5 TQTouch /3 & (Analyzer) & By TL7ES W,

[X3-6. QTouch73 #T25(Analyzer)ZFi<

$tart Page - AtmelStudio

File Edit ‘iew VAssistd Project  Debug window  Help
éﬂ ] A E | # 53 _—.‘i,'| 2;;/ AYR Tools Firmware Upgrade | ) @
DI @ ME B 0 i) B Commandrromet oo awE.]

Device Programming

Start Page

Add STKEO0,,,

QTaouch Analyzer I

Create Project From Makefile...

&l @) 9 [l

Code Snippets Manager. .. Chrl+E, Chrl+E

add-in Manager...

E‘E Extension Managesr...
Extension Manager Profile. .. test MNews

@ Mew Project..,

[Eel Mew Example Project from ASF...

External Toals. ..

Import and Export Settings...

—

@ Open Praject... Customize. ., elcome to Atmel Studio
Cptions. .. et ko know Atmel Studio,
. User Guide
Recent Projects === [l citing Started

Programming Dialog

@ 1511 = ' ! FAQ
[ tinyas_twi

'i grouch

Atmel AVR3006 : QT600-ATxmega128A1 COQTouchii B i EE F51% (GAK®R] 7



® USB/—7 V&#QT6E00IE T T2 &V, QTouchZy#r#a(Analyzer) 34 <0 H BRIy b3 EFE SN AH XX T, USBAVA—T— A%k
W EOREfT —ALEDIT A MR A B L 9, ZAUTEEfhT — 4Nk N> oHHI LA RLE T,

® QTouch/ T DStart Reading(FeA BV BIAR)ENE 70y L CTLTEEWY,
A ROEMT G B LIEAZSDIRRER RAZENTEET, BIS-7T.2B L TLEEN,
7. QTouch% #785(Analyzer)(UF"

QTauch Analyzer

=

Sensor Data

g J&¥ show kit Information | %" show signal Strength | % Tuning wizard | | = Save Desion Fle [ Open Solution File | (@ Help

Buttons
Button 1d Name Stat Delta Delta RMS
[ Buttond OFF 1 [
1 Buttonl OFF 1 0
z Buttonz OFF 1 0
3 Button3 OFF 1 0
4 Buttand B 18 a
5 Buttons OFF 1 0
5 Buttons e 22 0
H Button? OFF i 0
8 Buttons OFF 0 0
L] Buttong OFF i 0
Wheels
4 WheslId Ham Stat: Delt Delta RMS
i Whesld OFF 0 o
Chaninel 1d Signal Refersncs
[ 13 268 269
[ 14 294 285
| 15 277 278
[t <Kit> =] || Sliders
Gt . +[- Slider 14 Ham Stat: Delt Delta RMS
it Properties I 0 Slidern OFF 3 o
Physical | Firmware | Channel 1d Signal Refersnca
10 286 287
- 11 346 46
[kt type | 120 = 12 276 277
‘ Kit Technology QTouch J
| Height(mm) D
[ width(mem) D
[ Neme ¥
[ kit image [DiProjects\appnotelisiaty ... | x

® SSATENMEIZAE T, KA TRRSIDEM G TG TE T, Ry MIZIH DR~

X3-8. BENZFIKRE

DOEMIIISE LEE A, IR A TERIRENDBIEGTE RN T, FyNITNG
DA ~DOEAUNICELET, | VB0 TN F
© AL AR~ OB H S M BRI T I E D 2T R & - B (]
Tl S E REZEBTEET, mosm |
© JEPEARIRAN B~ D BEYH 1L RM S IR IR 8500 (28 T O €412 529 sy
ESR
IERZ TR °
| s H——
| R k/'D'—l
32 2 : HLLVI NV TIMERERE

3.2.1. Fiq

CORRETIIET L Y 2/ M B L 3, SIS D720 070y ) M AERE A DIZQToucht# Bk 23 (Composer) 2 5 15 1%

ZHVET,

3.22. 70V IIMERERTE

® Atmel Studio 6ZFBHWTH LW vy 2/ %
YERLL TLTZ &Y, Atmel Studio2SEEIZ ET
d1725 . File=New Project &R L T2 X

B3-9. #HLL 7’0y IMERK

Start Page - AtmelStudio
Edit ‘Wiew VAssist¥ Project Debug  Tools  Window Help

Mew

W, B3-9. 42 ML TLEEY, |

’I EJ Praject...

Ctrl+Shift-+M

Open 3

Close

Close Solution

Impork »

o Save Selected Items Chrl+5

Al
Sawve Selected Ikems As...

@l save al Crel4+-Shifr4+5

Atmel

Chrl+N

3 File...

r,%] Example Project From ASF. .. Chrl+Shift+E
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® 7'y tJMER FInstalled Templates({ Y AM=VENT-BETE)H5"GCC C QTouch Executable Project” L TEA TLIEEW, 70y
Ih TUVIN) N AET BV 1) MG ERREL TOKZE/) v/ L TLIES N, BI3-10. 2B R L TZEW,

X3-10. QTouch7 Ay T/ MER

Sort by: | Default % | Search Installed Templates »p
Installed Templates
Type: CiC++
e | GCC T Executable Project CicH+
Creates an A4R 8-bit QTouch C project
AtmelBoards
Hennoay | |©4 GCE € QTouch Executable Project CicH+ |
Assembler —
ftmel Studio Selution | GCC C Static Library Project ClcH+
GCC C++ Executable Project CiC+H+
GCC T+ Static Library Project cict
Name: [ 3006 |
| |
Location: | o:projectsizone ~ { Browse. ., ]
Stlution name: [ 3006 | Jerete diactory for solution

® X3-11.TAREN5LIIZQTouch Project Builder(7°my =/ MEGLENY 4 —F D" Getting Started BRAAIZEEL T) 74 M2 BIEE T,
Next(R~)%&7y7 L TLTZENY,

X3-11. QTouch7’ 0y TIMEFEER - BRIRICFRL T

QTouch Project Builder

Getting Started - Page 1 of 7

Welcome to the QTouch® Project Builder
The QTouch Project Builder guides through device and capacitive-touch sensor selection to
automatically generate an Atmel QTouch Library based project.

Press Next to start setting up your touch project

[~ Do not show this page zgain Technical Support : touch@atmel.com
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® “Select Sensor, Technology & Device(BENgR . 7. 7N A AEIR) 74/ N MBI X F9, Button(8M)E A 10&1L . Wheel(#ii) A 1L
L. Slider(fH#) 1) %% 1 LU TERIRL TZEWY, Technology(#H i) &L CQTouchZ 8 A TS, B3-12. TRENDIDICT NS
A ATxmegal28A1% 8 A TNext(R~&E7)y/7 L TLTEENN,

X3-12. QTouch7 By tHMEEER - RIS, BT, TV 1AFER

QTouch Project Builder

Select Sensors, Technology & Device - Page 2 of 7

Sensors lautmn ’Til Wheel ri‘ Stider TEI o r— ATamoga128A1

Family AVR XMEGA

5 c
Technology QMatrix EEPROM [bytes) 2048
Device Familyl XMEGA j Search for device 0 Speed 32000000

—Vee 16/36
Name Variant App./Boot Memary(KB} Da_ta Memory(Bytes) EE‘_ROM(Byhes) QTouch QMatrix Porte ABCDEFHIKQ
2192 2048 = < z
ATxmegalfAd4 44 20 2048 1024 v v "E.] Datasheets
ATxmegal6D4 44 20 2043 1024 o L QTouch Library Information
ATxmega32Ad 44 36 4096 1024 e ¥ \QTouch
ATxmega32D4 44 36 4096 1024 v v Max Wheels/Sliders 4
Ma:x Channels 16
Code Memory used [ 3%
Data Memory used 3%
(QMatrix
Max Wheels/Sliders 8
Max Channels 56
Code Memory used 3%
Data Memory used 6%

\QTouch Library Help
Atmel Studio Supported Tools

% AVR Dragon
® AVRISP mkll
T AVR ONE!

& . JTAGICE3

Reset B JTAGICE mkil =

® Kit Design(¥yba&aHy N oASBIE £, Kit imageGry N EEBIR R . [80122)5/ L TZSW, | ¥Exercise¥Task274V
A CHI A FTEEZ2"F002-QT600-PANEL-QT16-image” 77/ V&R ZE L COK&E/) v/ L TLIZEWY, F3-13. 2B R TLEEY,

X|3-13. ¥y ME{EEIR

QTo |
Kit Design - Page 3 of 7 % £
: P
[Kit <Kit> =l -QQ:H:OGE B
Project Id: 0x15
Kit Properties Project Mame: default
Physical Firmware |
| Kit type [123 -
[Kitecoooy  [Grase ] || | ROROSOKIRORORORONONG)

| Height{mm) | 250

| Wwidth(mm) [400 @
[ Name [Kit

| Kit image | i I x [
| Kit Panel Thickness(mm} | 0.1

| Praject Id |15
| Project name | default j

Reset

Help < Back Next = Finish Cancel

k] 10
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® H3-14. TRSNDENTRI DY RNILNT A=5 L BMREIINT A= F 2 TERERR TE L TLTEE W,
R3-14. £y M LM EARN T4

fKit <Kit= ~| | kit <Kit= ~|
Kit Properties Kit Properties
Physical | Firmware | Physical

| Kit type [129 = Detect Integration |2 -

| Kit Technology | GTouch J Megative Drift Rate |2EI

[Heighb[mm) T150 Positive Drift Rate [5

"Nidth(rnm] [150 Maximum ON Duration |0

Name kit Drift Hold Time [20

lKit image | DiProjectsta ... | X | Recalibration Threshold | RECAL_&0 j

| Kit Panel Thickness{mm) |0.1 Timing setting [0

| Project Id | 15 1— Mezsurement perinde(ms) |50

| Project name |defau|t j Positive Recal. Delay [0 -

® Sy MR IZL - TEN, W, HEh 2B E L TEEW,
® uy7° 4y Aza—7DButton 0($10)& BN, K3-15.T/REND LD IZPhysical () SN g 58 N T A4 &5 EL TIZEY,

X3-15. SNDYEEIFT—LIITT DINFr—4

[Button 0 <Button0> | | Button 0 <Button0> -]
Button0 Properties Button0 Properties
Physical | Firmware Physical
Senserld |0 AKS Group | NO_AKS_GROUP =
Name |ButtonD Detect Threshald |10
Height(mm] [ 11 Detect Hysteresis  |HYST_6_25 B
idth{mm) |11 Positive Recal Flag |0

Fram Channel (6
To Channel | 6
Humber of Channels |1

Configures which AKS group a sensor is within.
® [FIERIZ, oD ENATERERR E L TTZEN,
® uy7’ Ay Ama—)aBSlider 0GEE) 1-0)Z 18 Y, B3-16. C/RESNDIINTMELEFNZRFF AN T AR EL TTEEN,
B3-16. BEVFDYMELIT—LIITTDN T4

|Slider 0 <Sliderl> ~| | Slider 0 <SliderD> |
Slider0 Properties Slider0 Properties
Physical | Firmware Physical
Sensorld |0 FKS Group | NO_AKS_GROUP j =
Hame | Sliderd {Detect Threshold |10
Height{mm] [ 12 |Detect Hysteresis  [HYST_6_25 =l
vidth{mm) |72 {Posiive Recal. Flag [0
Orientation | Horizontal | {From Channel [3
Direction | RightToLeft >||| JToChannel 5
JMumber of Channels |3
[Fosition Resoluion [RES 8 BIT |

{Fosition Hysteresis |0

4
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® [y 7" By Fza—nbWheel 0(#H0) 23 N, K3-17. CTRINAD I LBUNE AN T A0 R EL TLIEE,
X3-17. SwDYIEEIFT—LIITT DNFr—4

[iviheel 0 <Wheell> | L ivheel 0 <\hesll> ~|
WheelQ Properties WheelQ Properties
Physical | Firmware | Physical
| Sensor Id [0 AKS Group |ND_AKS GROUP  ~| 4]
| Name | Wheeld Detect Threshold |10
|Heightimm)  [50 Detect Hysteresis  |HYST_6_25 =l
| Width(mm) |50 Positive Recal. Flag |0
| Direction | Clockuise =] From Channel [0
| Inner radius{mm) | 7 To Channel |2
| Zerao position [0 Humber of Channels |3
Position Resoluion |RES_8_BIT =
Fosition Hysteresis |0 -

Configures which AKS group & sensor is within_

® & TCDRNZRDWIE LI ZREF A N T A=A DICRER T . Next(IR~)& 797 1L TLTZEVY, “Assign 10 Ports and Sensors(I/O&—
MERINZREID SO Ny EE T,

® SNSKLZXLTHR =M, SNSHZHRL TH, SNSK21ZxfLCJ, SNS2IZxf L TKZEA TSV,

® [X3-18. CRINSLHIZButton(BM[0~7]A3SNS1ESNSK1 D%}, Button[8,9]&Slider(FEH)+-)0E Wheel (#i)03SNS2 £ SNSK2 D %6 ¢
5B, J é:J@ﬂz/%{%Hﬂ L CRGHIERZALE L CT<IEEW, Next(R~)ZE7)y 7L TLIESNY,

B3-18. % —MEIY KT

QTouch Project Builder

Assign 1O Ports and Sensors - Page 4 of 7
Ports Sensors
Rs Sensor Name Channels | l;
Button0 1 Available : 8
SHEK1 | Buttonl 1 Used : 8
e Cs Button3 1 Free: 0
Button2 1
Button5 1 o
Buttond 1
-
Device : ATxmegal28Al Suttgnd 1
Available Ports: ABCDEFHILKQ m
Sensor Name | Channels | |
Rs Button8 1 Available: 8
oo T suttone 1 Used: 8
Cs Slider0 3
Free: 0
Whesid 3 e
Channels will be assigned to sensors based on the
order they are displayed in the sensors list box. Drag
and drop to reorder sensors
Reset
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® “Assign SNS and SMSK pins(SNSESNSKDE ™V END 4 T) o NyMNBHEET, RI3-19. TRENAIINCEL Y NEEIZE Y THI TV
Z2WEA . Auto Assign( B EIE Y O%7)y7 L TLTEE W, Next(R~)E7) 7L TLIEEW,

X3-19. £ VEIY X T

QTouch Project Builder

Assign SNS & SNSK pins - Page 5 of 7

Sensor Channel SHS SNSK
Port Fin Port Fin
Button0 0 H 0 -l F e -]
Button1 1 H 1 j F Al j
Button2 2 H 2 -l F 2 -
Button3 3 H 3 i F k] i
Buttond 4 H 4 - F 4 -
Button5 5 H 5 -l F 5 -
Buttonb [} H [ | F [ ]
Button7 7 H 7 -l F 7 -
Buttond 8 K ) j J ] t
Button9 9 K 1 -l J Al -
i— | =—— m——ld

® “Advanced Options(i& B 7208 4R) "7/ N3 BAZF 9, Enable QDebug Interface(Q7 Ny AV A—7 2= AFF A EEIEIR 52T xv)
L CAvA—=7x=A%"SW inplemented SPI(/7 M= F22ESPD)” &L CGRIRL TEEW, B3-20. T/RENAHEHIZSPLBB_SSIZ® L TR'—
FC4, SPLBB_MOSIZ LT —hC5, SPIBBMISOIZ %L TH—hC6, SPIBB_SCKIZ#IL TR —PCTEEE N, Next(k~)%7Yy/ LT
LTEEW, ZOy4/ My TDelay CyclesGRIEE N ZZE T CEHZLITHERL TTEEN,

X3-20. ZELGEEER

QTouch Project Builder

Advanced Options - Page 6 of 7

Configure QDebug Interface
Enable QDebug Interface {Allows Live streaming of Touch data to QTouch Analyzer)

Select Debug Interface  fSW Implemented SP1 + |

Name Port Pin
PLBESS | c L] | & j
PL_BE_SCK mm
p1_BB_MOSI mm
kPI_BB_MISO m m

Power Analyzer (This option is available only for selected devices.}

Extension Parameters

Delay cycles that determine the capacitance charge pulse width.

Passible values: 1 to 255 CPU Clock cycles (nops)
Delay Cycles o p
i E - For Rs = 1KOhm, Typical pulse time is 1ps

- For Rs = 100KOhm, Typical pulse time is 4 ps

Power Optimization Nicahl Used to reduce the power consumed by the library.

K
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® [X3-21.T/rENDHEHIZ” Summary(FERY)” BT BB RERR E DB Z RLE T, BRIIZOWH -V TE2LN-ANIZEAZE
REEIZL TS, 2 TOLONIELITHUTFinish(& T)%7)y 7L TLIEEW,

X3-21. E#Y

QTouch Project Builder

Summary - Page 7 of 7
~
Device Information
Device Name ATxmegallBAl
Device Variant 100
Technology QTouch
Sensor Information
Number Of Burtons 10
Number Of Wheels 1
Number Of Stiders 1 =
Channel Information 1
Total Channels Consumed 16
Pin Configurarion
Available Ports ABCDEFHIKQ
Total Pins Used 36
Name of the sensor ‘Channel Number SNS SNSK
Buttonl 0 PHO PFO
Buttonl 1 PH1 PF1
Button2 2 PH2 PF2
Button3 3 PH3 PF3
Buttond 4 PH4 PF4
Button 3 PHJ PF3
Button§ 5 PH6 PFé
Button’ 7 PHT PE7
Button$ H PKO PI0
Button? 9 PK1 PNl
Slider) 10 PK2 P12
Slider() 1 PE3 PI3
Slider) 12 PE4 P4

® LW uY 2/ MAMER SV CWO BRI D Lo N oE A TLE),
Atmied Studio

Preparing QTouch Project...

o JERT MR LU ORI TRSNDIDITEHR SN D TLL,

[l Solution '3006' (1 project)
&
[=d| Dependencies
4] Output Files
= [ e
= [ QTouch
[n} avr_campiler.f
¢}, BitBangSPI_Master.c
|}, BitBangSPT_Master.h
£} eeprom_access.c
|}, eeprom_access.h
cl init_mcu_atxmegal2gal o
é libavrxmega7gl-at-ke2rs.a
=] license.txt
£} Qoebug.c
|} Gbebug.h
|n] GDebugSettings.h
€], @DebugTranspart.c
|}, QDshugTransport.h
hl gt_asm_awr.h
i;% gt_asm_zmega.s
], SPI_Master.c
|h], SPI_Master.h
[} touch_api.h
[} TWI_Master.c
|, TWI_Master.h
- |of 3006.gtdgn
%] touch.c
4 touch.h
1] main.c

B, A5F Explarer l'-’i Solution Explorer

® 7'y ) MRESE L TLIZ &, FT24372>, Build=Build SolutionZi#A TLEEW, ZHUFE AR R EHRHERINLRETT,

® LI TRy MEHEGEL Gt T K LTI AR SNICHEX 77/ VA EIA A TLIZE N,

® Atmel Studio CTAtmel QTouchZy#HT2s(Analyzer)Z BtAL T /ZEVY,

® Gy MIHERSAIZUSB—7 VA BIVEEL | 2L CHEREL TTZSV,

® Xy MRQTouch Mgl CHEE S AV TZ D AT~ TTZE N,

® Start Reading GEAEWBRAE) &7y L Safil 1 H TEXAMEINE T T, FN4E2QTouch Analyzer(G3Hr )4/ Ny TR CLZE
VY, Sensor Data(Ui&HN#s7 —2)4/ Ny T, SR (55, T 4DEEZ M OREL ROZENTEET,

Atmel AVR3006 : QT600-ATxmega128A1 TOQTouchi§ M M@E F3|= EMAEER] 14



3.2.3. B35

“touch.c” 77141l

ZHEQTouch7A7 7)) CEFRSNT-AKE & 7B BRI S 0 7= D A A 7B FF OV LA & de (@l Solution ‘3008 (1 project)
HEVERSNIZ77AVTT, = iﬂgependendes
”'tOUCh.h”77’“li = g (si):tput Files
ZHUTEET A7 7Y QT A7 (QDebug) K K- LlZ ko TSN AR % 2V VR VIE B E & = [ Qrouh

To BENERRSNTZ 774NV TT, B ET TR ZRR A N T A A DZE B AT 5IZ1EQTouch
Project Builder(QTouch7 0y =/ MEZEER) T4 =N 2BV TR T AN TA—AH 2 B L72F 1uid7ev
FH A, HORTRENDIDNCTHRT=D7 0y 2 JMND” .qtdgn” 7 7ANVTE TN 1)9)%4THZ 81T
Fo T —NEBWTTESNY,

® QTouch Project Buildery4# —F 3B &FE 3,

® WA AT TLTESNY,

® L2 le D7 nY ) M REEE L TLTEENY,

® (B IESNT AR ERAEL TITZEN,

7E: QTouch Project Buildery(# =N 2L TITHONAE DL EARERLINODT7A I EET

Il!l avr_compiler.h

|}, BitBangSPI_Master.c

|n], BitBangSPI_Master.h

|, esprom_access.c

|n], esprom_access h

cl init_rmou_atxmegal28al.c
libawrxmega?gl-Ggt-k-2rs.a
=] license.txt

,51 QDebug.c

|n}, QDebug.h

|n}, QDebugSettings.h

LEL CDebugTransport.c

Il!l GDebugTransport.h

nl qt_asm_avr.h

EE% gt_asm_xmega.s

], SPI_Master

bﬂ?‘:%?%ﬂ?@fé@f\ E%E/‘j §:774/VT/\O?X_§7%%E%@‘5:&Gi*ﬁﬁéhiﬁ/uo ], SPI_Master.h

Il!l touch_api.h
,El TWI_Master.c
bl T'wT Masker.b
l_ ol .
'%,g] touch.h

€] main.c

B, ASF Explarer L?f‘g Salution Explarer

ZOMETHEHINDBEEERHLOFRE T2V HCH it IR T3, &b EMERTTIXqt _enable_keyOBI¥ T3, #iz, 22T
FJOBBEIZRADIICLET,
Void gt_enable_key(channel_t channel,
aks_group_t aks_group,
threshold_t detect_threshold,
hysteresis_t detect_hysteresis);

NTA=BIFTRDIBYTT,

channel DR SRAZSDME S AT U D BRI T v 1V
aks_group L (AT OB g 3B T > D AKS®RE

detect_threshold : BRI M B LSN D /N =
detect_hysteresis : — HJRINZRD M HIZ72 5L (2 BED detect_thresholddiZUT VW AN ER N E X TR A RA D& BT AT~
(2, FIDBEV A VATV AMEIC L > TR S E T,
HE 7LD E ST FOI IR UNT 45 R HET,
Void qt_enable_slider (
channel_t from_channel,
channel_t to_channel,
aks_group_t aks_group,
threshold_t detect_threshold,
hysteresis_t detect_hysteresis,
resolution_t position_resolution,
uint8_t position_hysteresis) ;

81 LB O E SIIRDINTDLEL DN T =45 FFH £,

void gt_enable_rotor (
channel_t from_channel,
channel_t to_channel,
aks_group_t aks_group
threshold_t detect_threshold,
hysteresis_t detect_hysteresis,
resolution_t angle_resolution,
uint8_t angle_hysteresis) ;

from_channel : AR INES TORMPIDF vV

to_channel : AR AN ER TOREL DF Y1V

aks_group (TN DG DRI ZRHY B T A DO AKSHE

detect_threshold  : Bl & (T LSNDH/NE

detect_hysteresis : — HEZENER M8 H 127258, 18 BfED detect_thresholdiZUTVW VR B ITRAES N E X TR B AR D% 8T 57

DIZ, ENDORBEV~ VAT Y MBI L > TR S ET,
position_resolution : W& SIDNLEAED 53 fiFHE
angle_resolution  : W& ZIND A FEAE DS fiFHE
position_hysteresis : I INALEEDOLAT)Y A
angle hysteresis  : WEENDAEIEDOLATIV A

] 15
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3.3. EREE3 : N HTEIME
33.1. ik

® SATEEI B S VTR O RLHE AT REZRBHE AR H E T, ZAUTET T fmiE | B EH o IO R L RE T,

® Atmel QTouchZy#T#5(Analyzer) D73 HTENEIZE NVASPCICEER SIVIZ R IZ Y D 72D DN EREID Y4 TIlTxt 32 Fvpv & e &
LET, ZOFREHEHAL T, IyrOBBEREIHINET,

® I CHBASNZIONC, KA CRARSNDBHA G I AR T, % O CERSND B IR M2 B as CT9, AE N
TEMEZ RN ZR (i3~ DR Bl 2 RSl - S AV E T, 2SN - H O RESIZZEDEICEFIL . BEICEL-Z
BRI a2 E 2 ET,

® MR ES A~ DBERAE 108 H SR WO BRI, BN Z O AT O A RD £, # HFE X0, M EE, AKS
72 E DX BIN R R EAT IR e RONFRREIRFH R A 0B E DO I H7edy MERERR EAL BRI A RE T HZ LN TX
ij—o

3.3.2. ¥yb/BEENZRM REER E

3321 BAFBBANIIIEER

AKSE$

® Atmel Studio TQTouchZ3#r#s(Analyzer)Z BAV N T2 X0,

@ Kit/Sensor Properties(Fyh/EENZR7 0N TN/ N C, Button(1)0% 12 A TAKS groupZAKS_ GROUP_ 1L CIERERR EL TL7ZE
VY, Write to kitGFy b ~EZIAL)ZE)vI L TITEENY,

® [FI4EIC, Button5&Button9ZAKS GROUP 1L TIERER TEL TLIFEW,
® I T3ORTOERIFF AT DA 12720 B EIC/2 5 TLL),

KitjSensor Properties

| Button 0 <Button0>- ~|

Kit Properties

| AKS Group

| Detect Threshold
Positive Recal. Flag
Fram Channel

Tao Channel
Number of Channels

Writing configuration to kit

—’ Wiiting specified configuration to kit. Flease wait...

[ w==]

Configures which AKS group a sensor is within,

I Write to kit I Copy from kit | Write To Projec1|

® [EINZEH NI WG TR0 @ W ICRE SN DRR R E CIR AR E N DI OS5 G IR O G 3 RN I A M2 iR 5 72
MHLNER A, BT DH—EEAROIREZIS I 7200 #0747 7N IAKSEENIC B DB D B 2 TR RER E D RE 1%
it A AR L £ 9,

© EHNEZREED R CAKSHEEDRFIZ | e WIS SR O EINERTE T D 2 S L E T, M2 WS 3 2 MERI IR DA ZR O 2213 K0
BT ThH, A Z2HT ET, BAHITNOZERZENOKREFEEL FICE LA ETHRIICE EY, D% ICAKSEERN O
EINZRNE O BRI B2 0IE, BRIBOLOPR AR ELET,

® I~ 52 NT-EDIERTEH ., KAKSEENS1S7T T ORMEEN MH ChAZ AR ESNET,
R ERE

® Kit/Sensor Properties(ey b/ JEEI#R7 0N T T4 N 0ZBHE | AT DRENE A2 A TR HBIMEDEZZE T L TIEEV, Write to
Kit(Fy b~EEIAI)ZI) I L TLIZE N,

® EHHTEDIRINER AT DJEE N EIINEBRIL TS,
® INIRVMEITH » & RE/REE DRI ET,

® BN O HEEIL. ENDE BN REME OS2k K & R TEnOSRIEEV A VL FIZE DM E BT b7 a0n
MEEFRLET, ZHUI3~265M DA H £,

ETOFRERTENTA—EDIVEL DEEMTHOWTIZQTouch7A 7 7 FE O F5 | B TIZEN,
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3322 2MRBIBNI,I-IEE
R AONIFHE %R
® QTouchsy#r##(Analyzer) D Graph(RF)74/ Ny LD & 7420 %))y L TLTEEW,
® XK TETNLE AAHTZDIZTvNVADAE 5 LB IR A 3 A CIZ8 0,
® GraphV N IIFYANADAE 5 L2 FILTEEA & £ 97, Bt IEEA O H . 2 B2 EBIHIL TTEE0,
® Kit/Sensor PropertiesGty b EENER7 BN TOUA/N T, Nay7® #00 YAMP Sy M ER O, MAX ON duration(F KONt REf AT
F=HE B30I H L TLIZE, Write to kit(Fy b~EZIAFL)E )9/ L TLTESWY,
® LI THAFEML , 6 IR AR IE T 22 8% RLTLIES0Y,
® Kit/Sensor Propertiesy(» N7 C, Nuy7® 40 VAMSFy BN, MAX ON duration(f KONERGREREDNT A—4 201 AT L L
7280, Write to kit(Fyb~FEZIAL)ZI)y I L TTESV,
® 5 KONFHGtFEI 0127 E SN 5 A Il TIE RS - e & 9,
T RNONHF#=30
Graph

00,0 = == 5l 4 - Button Button
= REF 4 - Button Button4

180.0 L‘_ |
1600 - \L/ T B
T3 e FHEIE

sEuTES pUs SUDI9ES A

1200 -
100.0 5
= —
X KONEFfE=0
Graph
200.0 = = 5IG 4 - Butkon Buttond

160.0 = REF 4 - Button Button4

160.0 =

140.0 - {[’iﬁﬁf&ﬂ“‘é‘ éLH’ﬁﬁWi’/T’T

1200 -

LIRS A

shupag pue st

Bt OAEAE Il CHE R STV RO R ORI IR A 256 @H | ThOREZIIE § 572012, BEH<HK
B ORI IE R (g R E T DN EEN T, WﬁONﬁﬁﬂ#Fﬁﬁﬂ%ﬁ FZDII7 R ERL £,

3.4. T-hE0E%
® Iy a R L CQTouch/yAras(Analyzer) &2 BV N TS0,
® Sensor Data(&HNEST =24/ N CTraceGBIRZ 7 %8 A TLTEEWY,

Trace Power Sensar Daka

® T TRENDIHTSave(BRIF)ENZ /0y ) L TI7ANME BT e AT ICRIEL T &Y,

Trace

ES J
® Start Reading(FEAHBRAR) 1% 7Yy /L TLIZEW,
© /U7 i e - Al R ER 1 ZStop Reading(FeA-HX01E 1R)EN2 7y 7L TLTZ 0,
@ FZTIRIFEEINTZ .csv” 774 NVEMS Office Excel CBHUVNTL XY,
® (DD E Y-V TRERREEER L T 4% 0T 5ZENTEET,

4. By

ZOFEBEIIBED E72 AT Atmel QT600 TAtmel Studio 6&Atmel QTouch# il gn(Composer) Dffi i 7154 528 Td,

® N—PyrTRERER E

° ﬁDAbﬁ‘f} 5770y I MERK

® “QTouch Project Builder(QTouch7 vy =/ MEZLER) 744 =N 2 L Ty beBEANT A—4 2 T HERR TE
® AT E IR AR AN T A SRR E

® QTouch Z3#r#s(Analyzer) & U CRE NGRS T —4 % 04T

® Design Validation(GR EHHEE)74 =N DfE H

® T DFLERE AT

INZ T, T ANAANIZA—N 2 EZ AT 72D Atmel Studio 6%# 45 S ikaSFONELTZ,
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5. Atmel# il Z Bt 4
AtmellFZLL N ORI AR 25D SRR AR H £,
7 AV H : http://support.atmel.no/ 4 CDAtmelv (/0 a/bp—7

EA=N : touch@atmel.com ATOEfRE
EA=)V : avr@atmel.com 2 TCTOAVREL S,
EA=V : avr32@atmel.com A TD328 yPAVREL S,

LU F O =t 2A~DT 1Y A% 4551213727 A 0 TREL TEEW,
® B ERFAQT —HN=A~DT I A

© AN AR T DO S IR A

o LR DIBEDETIBEFHOIEE

® Atmelv (/1 2/ br—7 W H01E

® FI|F T REZeiE I E A EHZ SOV T O

6. NETERE
BERIRET Bt SER
42043A 20124610 H | HIRCE BHABH
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