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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]

QT6001 &N, BN 1. WD 7=D DFER/LHEMBRE Xy N CF, T & AR B S FM 1 T Atme BE AR A COFEBRZFX G IZFF L, $2 il

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 MCUMAR ITAAE FH A ALV ~DE G 2T 1Y AD -9 1Z Atmel STKP600 589 HZ LM TEFET, TN L, STK6
00T IE LV MERED -5 12QTE00Fy MK L T ELSNUER A QT600iTAtmel Studio 6. AVR QTouch Studio, Atmel QTouch{7’
TNk TERBIIKESNET,

ORI L T O ED B F7,

1. 2 TOLDEEEHGEL THA—N72T NIELLEIKZEARFEL TEE,

2. R A TERERR B L IAEXy M AR E L . £ L CQTouchf kg (Composer) T 35K —MHIV Y THZLIZE>THV A D
BT 1Y =) MR E L TLTES W,

3. QTouchZy#Hras(Analyzer)Z-fii FH L Tk & 7207 A—4 O 7R B 28123 L T<72E 0,

4. T AT DT-DIZQTouch/3 AT g2 - L TL7ZEW,

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. ERHE ~4. %R L TLFEVY, “Sign in to Extension Manager Dashboard” 74V N 23B89, EA—A-IDEBERPICE A LN
AR AL TEA L TLES,

9. "QTouch7A7 7V YEaEDZ v n—F X4 C B BIICA VA VENDTL XD,

10. QTouchA i gs 2 AV AN V9 BT | B¥fE1 . ~4.%#33K L , “Available Downloads”{F & 124K C”QTouch Composer” %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
R2-1. 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~
DORTALFRER L TE A SIVET,

ZOFEEIE T FEFEHT o009 T,

® Atmel QT600 — USBAY4—7x— ALK

® Atmel QT600-ATTINY88-QT8 — MCUEHR
® Atmel QTouch8 — 8F¥#VQTouch/E s FLb

2.21. ¥R X
X2-2. #ERX

Vs

N\ e N\
QT600BARERv |\ - PC
i - VAV
e I ALUN ATQTTI‘;I%S_ ———— Q600
B4 oo ———/ ST
N7 FEAR QTSILHR —— N h—T7 22T

B )
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N
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AVR QTouch
Studio

USB
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3. BIYET

LT ORI L THEEL TSN,

o /=7 VW CRRLAL TL7ZEW(PCEQT600, QT600EMCUHEAR . MCUFEAR L 25 5o b)),

@ 21 T—EIZENTZTM2T DEAIEDA VAP NVEN TNDBZEETRFEIZL TIEE N,

o “ ISR L EE 5= 3N (AVR3008.2ip) 77 AN &S 7 a—N L TLIZEW,

® ZDzip7 7AMICompleted_TasksEExercisesD7 ANV IHRED E T, Completed Tasks7#VH 1 3E FIZSRA T, EHE SR O
SE T ENZT 0 bR ET,

® i HEIIZDHFN Y TEHE THRBRINDLLU FOEEFEIZL>TAE D7 0y =/ MARK T 228 TEET,

3.1. FRel  BEEGEHBRG AEST

3.1.1. i

ZOMBEIT A TOE ENER SN CRKENDIDCEK ZEARIET 2 LRGN E T, ZOMBEICH L Ca—NEE 8T 4<
WBEESNFERE v, L FOALEICIFAET HQT600_ATtiny88_qt8_gnu.hex77ANVEFRETHZ &#T‘%iﬁ”

..YExercises¥Task1¥

JL IIMCUD 779y 2 ARVNICEZEEZIAT ZENTEE T, QT600/F—72—AKEM _EDOENZHIL TLLEFL  IRBELED MENM DR
CEPAFETHISI)FNEIUEHT TIEE, ZHUTQTE00E /T N v BEN S E XA LIRENMEICEIV R 2 F9-,

QTGOOJ:@TfﬁET —ALEDIZLL FOIICENEREZ RLET,

® BfilT —HLED SRAKT  BEART N B Gl OO BEE B R
® Hifil7 —FLED VHLT  : FEXIALEE

Atmel Studio®7° 07" 73" 2 4TI HBQTE00~DHEft & 7k 2 H RN HEfl 7~/ LEDANOFF ThH L &g 2L TKEE WY, Atmel

Studio 67 IFEALLAEAAE L TIZE W,

VL DOFEMZ SOV TIEQTE00f# FE D F5| &SR TLTZE, 2T Atmel StudioZ BALAL T, Help=View Help=QT600

User GuideZ IR T A LIZL-TTIEATEET,

3.1.2. Atmel Studio 6% ERT HHE AIFINDTBII3V)

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

® LI DR T T A I ENETIVEEL 2S00,

® QT600/4—7=—AHMRICUSBYr—7 Ma#ke L T2 &,

® QT600IZVTGAYH NEEEZITNDDZEESEIZL TIIEENY,

® QT600DISPAYH LQTE00-ATtiny88-QT8 MCUMEM 26557 T r—7 VA2
FL TS, B3-1. 22 R TIEEN,

X3-1. JTAGH T

o EXALZRENMEICHIVEEZ D722 Atmel QT600_EDENZATL TIEEWKISH),
® Atmel Studio 6% BHZ . B3-2. TRENALHIZTools=Device ProgrammingZ 4R 570>, F7-1%Device Programming7 43y 7Vy

JLTLIZENY,
. e o . .
v = ==
B3-2. TNAR 7095300 w B
Start Page - AtmelStudio
Fle Edit View WAssist{ Project Debug | Tools Window Help _
Figd e B il [ e | A s AR Tools Firmware Updrade ot =
B S e M E e o o|f ¢ B Command Prompt
i Device Programmin g
&l addsTksoo...
QT QTouch Analyzer
[ Code Snippets Manager... Ctrl+k, Ctrl+B
AddHn Mar £
Y Extension Manager. .
Extension Manager Profile...
External Tools. ., aTest News
@ Mew Praject...
Import and Export Settings...
Mew Example Project From ASF... Chistonize:
@q Cpen Project. ., Options... \Wwelcome to Atmel Studia
. Get to know Atmel Studio,
User Guide
Recent Projects —tin - Getting Started
Frogramming Dislog
[l sam3s . ! FAG
[ sarple_samas
[ tnyasgec
i gmatrix_fmea_check_gce = P atmel Software Framework
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® ToolZQT600&L , DeviceZATMEL ATtiny88& L, InterfaceZISPEL TEINL TSV, 18 H(Apply) &7y /L TLIEE, B3-3.
2L TTZEN,

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

X3-3. B REE

QT600 (FEFEEEFEEEEE) - Device Programming

Tool Device Interface Device signature Target Yoltage
[amean ] | attinyss - ¥ | | [oxtessi | | sow |

Interface settings

WTarget
A _'—

Tool information

Board settings

Device informmation
Memories
Fuses

Lock bits

Production file

Getting Veargek, . Ok

E] Getting Vtarget,. 0K

Close

® USB7' 7/ ZH#EG L TLIEEWY,
o EXALBENEIZEINERZ BT DIZATMEL QT600_EDE1% FEOMHL TL7E &N,

® [X3-3. TRENAIINTToolZQTE00E L, DeviceZATMEL ATtiny88& L. Interface&ISPEL TR L TLZEW, 38 H (Apply) &7
Yo7 L TLIZE N,

® 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

OT600 (FEFFEFFEFEEF] - Device Programming

Tool Device Interface Device signature Target Voltage

ATtinyEs - |oie9311 |[read | [ 50w [[read |

5P Clock
' '

Taal information ' ' ' A ' ' ' ' ' '
el

Board settings
The 15P Clock frequency must be lower than 1/4 of frequency the device is operating on.
Device information

Merrories

Fuses
Lack bits

Production file

Getting clock value. .. OK

E] Getting clock value, . 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,

® Hi7)774MQT600_ATtiny88_qt8 gnu.hex)IZXxJ A TIZRNAZFE E L Program(FEXIAZ)E7)y I L TLTEEWY, 707 7307 (FE&
AINIR I THHRETT,

X3-5. B RT NAADEEEITINESAH

QU600 (FEFFFFEFFFEF)

- Device Programming

Toal Device Interface Device signature Target Yoltage
T jouesens—[womt) | 509 [

Device

Flash (8KB)
D:\Projects\3008\3008\Debua\3008. hex

Erase device before programming
[&] verify Flash after programming

Interface settings
Tool information

Board settings

Read...

Dievice information

I Mermaties I

Fuses

I Program I Werify

EEPROM (64hytes)
| v ()

Read...

Lock hits

Froduction file

[ verify EEPROM after programming

Getting clock walue. .. OK

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

® 7'y Iy Ay B DT Ty =7 VRN THENT =4~y B 10 —7 Wa A L TLIEE N,

® PN N BB L TLTEE W, Atmel ATtiny8812%FL TlZQTouch8 VA L TL/Z &V,

® Atmel Studio CE3-6. T/REINDIHIT, F-iX 3 - 743/%‘:7J/7ﬁ‘5\_ ZX o TQTouchs #r#a(Analyzer) 2BV TL7ZE0 Y,

X3-6. QTouch% #1285 (Analyzer)Z Fi<

$tart Page - AtmelStudio

File Edit ‘iew VAssistd Project  Debug window  Help
. n 3 oz
e R RER R =A™ - NN P
IPMER®mE Y g ain B

AVR Taals Firmware Upgrade

| B | ved_count
P E

Caormmand Prompt _

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...

=

Extension Managesr...

Extension Manager Profile. .. test MNews

@ Mew Project..,

Mew Example Project from ASF...

—

@ Open Praject...

External Toals. ..

Import and Export Settings...

Customize. ..

Options. ..

elcorme to Atrmel Studio
et bo know Atmel Studio,

Recent Projects

@ 1511
[ tinyas_twi

'i grouch

Atmel
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® 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/#HTZRN D Start Reading(FEAH B4R EN1% 7Y 97 L TTZEW,
AR T G B LR g DIREER RAZENTEET, K37 2B ML TZEN,
X|3-7. QTouch%3 #T28(Analyzer)4UF™

QTouch Analyzer 3

Wirtual Kit

Kit/Sensor Properties

«
X
O
=]
(@]
=
(e

[t <xie>

v

Kit Properties

Physical | Firmware

FET) ~

Kit Technology

QTouch

Kit type

Height{mm})

o HTEMEIRAET,

DA ~DOEAUNICELET, | VB0 TN F
© LR B~ OB IS VBT 1L 06T R DS BT BT 1T i = B (]
TS RS ENTEET, mosm |
© BB~ O BT RS AR WO GO OB BICEY ||
ES
IERECER °
BEE k—fO
Fmin e e
32 2 : HLLVI NV TIMERERE

3.2.1. Fiq

BHIR 6 CE RSB EHIATENE T, ¥y NI NS DN 5~
DEEMITIGE L EE Ay AR R TE RSN TG TE/ DRSS T, v

Sensor Data

Stop Reading 0 Show kit Information | " Show Signal Strength ‘ "\ Tuning Wizard ‘ \:I Save Design File E Open Solution File | @ Help

Buttons
Button Id Marne State Delta Delta RMS Channel 1d Signal Reference
1 ButtonD N 1@ 0 [ 236 254
1 Buttonl QFF ! 1} 7 327 329
Wheels
+1- Wheel I1d Mame State Delta Delta RMS Position
[&] a Wheel) [ | 10 0 69
Channel Id Signal Reference
3 225 237
4 246 250
5 227 232
Sliders
+/-  Slider Id Mame State Delta Delta RMS Position
a [t} Sliderd OFF S o o
Channel Id Signal Reference
0 433 435
1 394 397
2 252 285

I Trace | Power Sensor Data I

iaraph

X3-8. BENZFIKRE

ZOETITH LN B 2 NAERR L E T, SO0 07 8y 2N R T D DIZQTouch# ka5 (Composer) & #3455 1k

ZHVET,

322 7OV THMEREEE

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

W, B3-9.25 R TLIEEN,

Atmel

B3-9. #HLL 7’0y IMERK

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

[ Mew v T o= ctrshit |
Cpen P File.. Chrl+M
Close & Example Project From ASF. ., Chrl+Shift-+E

.|

Fil

il
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Close Solution

Impork »
Save Selected Tkems Chrl+5

Sawve Selected Ikems As...

Saver Al Cel-Shifr+5
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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/ MEIR

Sort by: ‘Defau\t v ‘ Search Installed Template: Lo
Installed Templates
Type: CiC++
- B | GCC C Executable Project cicH+
Craates an AVR B-bit QTouch € projsct
AtmelBoards
UserBoards |00 GCC CQTouch Executable Project CicH+
#ssembler —
Atmel Studia Solution GCC C Static Library Projsct Cic+
GCC C++ Executable Project CiT++
GCC Co++ Static Library Project Cic+
Hame: | 3008 |
I 1
Locatian: | D:tProjects|anng ~| [ Erowise. .. I
Solution narme: | 200z ] [Jcreate drectary for solution

® F3-11. TRENDHEIIZQTouch Project Builder(7 my =/ MEZLER)Y 44 —F D" Getting Started (BAARIZERL O 74/ NyAsBREET,
Next(R~)Z7)y7 L TTZEN,

Atmel

X3-11. QTouch7' 0y 1/MEEER - BIRIZIELT

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 again Technical Support : touch@atmel.com

| mz oo [ |
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® “Select Sensor, Technology & Device(JENZE . . T AL RRIR) "4V N2 BE X F97, Button(BN)%%0. Wheel(#i)3A0&1L
Slider($H#) 1) %4 1 &L CRINL TSV, Technology(H 1) &L TQTouchZ A TLEI N, BI3-12.T/REINLDEINTT N AA
ATtiny88% 18 A TNext(R-~)Z7)y /L TLTEEW, RO DBHZHIHR CEIMTHZENTEET,

OTouch Project Builder

X3-12. QTouch7 0y tHMEEER - BEENZS. BT, TV 1AFER

Coo e W e

Select Sensors, Technology & Device - Page 2 of 7
Device Information
= = =
Sensors Button El[:] Wheel El[:] Slider El% Device Mame: ATtiny83
- Family tinyAVR
Technology |@QTouch| O QMatrix EERROM [bytes) 51
. R ~ Speed 0
Device - HinyAVR Search for device jo)
Famiy [enw ] Ve 18/55
Name Variant  App./Boot Memory(KB) Data Memory(Bytes) EEPROM(Bytes) QTouch QMatrix Ports ABCD
ATtiny167 20/32 16 512 512 v v o
ATtiny84 1¥/20 8 512 512 v v T Datasheets
ATtiny861A 20/32 8 512 512 QTouch Library Information
ATtiny88 28 8 512 64 v v QTouch
ATtinvBB 32 8 512 64 ¥ - Max Wheels/Sliders 3
Max Channels i1
Code Memory used E] 50 %
Data Memory used | CIN— P11
QMatrix
Max Wheels/Sliders 2
Max Channels 8
Code Memory used E] 57 %,
Data Memory used [CRN—"T
QTouch Library Help
Atmel Studio Supported Tools
% AVR Dragon
® AVRISP mkl
+ AVR ONEI 4
= JTAGICEZ
B JTAGICE mkil
Reset < QTE00 v

® Kit Design(Gry MR EHVA/NIABAZ £97, Kit imageGry MEE)EEIRIR TS Jﬁu%ﬁuyn«fiémo ..¥YExercise¥Task27 4V
2GR A EEZR"F001-QT600-PANEL-QT8-image " 77/ V& #i 38 L COK&E /)y L T2 &, KI3-13. 2B L TLZEWY,

X|3-13. ¥y E{EER

(To Pro d |
Kit Design - Page 3 of 7
|
[kt <kit> - 4 43 ‘“Ii @ q
Project 1d: Ox&
Kit Properties Project Name: default
Physical | Firmware
Kit type 129 o
Kit Technology QTouch
Height{mm) 250
Width({mm} 400 (OEm|
Name Kit
Kit image |DE]
Kit Panel Thickness(mm} || 0.1 7‘
Project Id A
Praject name default i
Help < Back Mext > Cancel

Atmel
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® [X3-14. TRENDLINTHY MDY FRAI N T A—H L RRKHII2NT A=A A TERER EL TLIEEW,
X3-14. ¥y ML ERME AN /-4

[xit <kit= M Lkt <kie> ¥ |
Kit Properties Kit Properties
Physical I Firmware | Physical I Firmware I
Kit type 129 ] Detect Integration 2 o]
Kit Technology QTouch Negative Drift Rate 20
Heigﬁﬁmmi a0 Fositive Drift Rate 5
Width{mm) 50 Maximurm ON Duration 0
Name Kit Drift Hold Time 20
Kit image D:\Projects|1 | B[E Recalibration Threshold || RECAL_S0 v
Kit Panel Thickness{mm) || 0.1 Timing setting 0
Project Id A | Measurement periode(ms) || 50 D
Project name default L] Positive Recal. Delay 0 L]

® RDIBEVIZIRINZEZFyMTIBINL TLEEVY,
a. @ T4 E)) )T HZEII S TLODERZEBINL TZEW, B3-13. 45 L TEE,
b. 2[8]. @ TA2 &I v T AL LS T2 DA BINLTLE S,

® Sy MR IZL - TEN, W, HEh 2B E L TSN,
® oy’ Ay Aza—7sBbButton 0(E10)Z2 3 Y, B3-15. TREND LD IZPhysical ) L R AN T A=A Z3% B L TLIZEY,
X|3-15. S1DMPEEIT—LITT DINFA—4

|Butten O <Buttonl> ~ ] |Butten 0 <Butten0:> ~]
Button0 Properties Button0 Properties
Physical I Firmnware - Physical I Firmnware I
SensorId || O AKS Group NO_AKS_GROUP ~
Name Button0 Detect Threshold 10
_—_—
Height{mm|| 8 Detect Hysteresis || HYST_6_25 ~
Width(mm) || 8 Positive Recal. Flag || 0
From Channel 6
To Channel &
Number of Channels|| 1

® [HIERIC, Loz ERER EL TIESW,
® [uy7’ Ay fza—)BSlider 0GFEE)1-0)&2 78 Y, BI3-16. T/REINDIDTHME L BINGFFA N T A Z R EL TTZE,
B3-16. BEVFDYMELIT—LIITT DN T -4

| sliger 0 <slider:> v|  [Slidero <slidero> ~]
Slider0 Properties Slider0 Properties
Physical I Firmware | Physical I Firmware I
SensorId || O AKS Group MO_AKS_GROUP 0
Name Sliderd Detect Threshald 10
Height{mm|| & Detect Hysterssis || HYST_6_25 v
Width(mm) || 35 Positive Recal. Flag || 0
Orientation || Horizontal " From Channel 0
Direction || RightToLsft " Tao Channel 2
Mumber of Channels|| 3
Position Resolution | RES_8_BIT e
Position Hysteresis || 0 o |

Atmel AVR3008 : QT600-ATtiny88 TODQTouchif M E F3|= [GAKER] 11



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

X3-17. S@HDYEEI7T—LIIT DNTF-4
livihesl 0 <Wheell> ~|

| whesl 0 <\Wheel0> ~|

° }_'CO)M;’ED

PRSI
® SNSK1{

WheelQ Properties

s O LR

WheelQ Properties

Physical | Firmware | Physical
| Sensor Id [0 AKS Group |ND_AKS GROUP  ~| 4]
| Name | Wheeld Detect Threshold |10
Heightmm)  [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 -

IR N7 A= DI RERR E

Configures which AKS group & sensor is within_

. Next(R~)Z7)y7 L TLIZE W, “Assign 10 Ports and Sensors(l/OF'—

FEID S O) 4/ NyDBEET,

IXRLTH

—PB, SNS1{

TR TDZEA TTEEN,

X3-18. -

MEIY ST

QTouch Project Builder,

Assign 10 Ports and Sensors - Page 4 of 7
Ports Sensors
Sensor Name Channels
Rs Sliderd 3 Available: B
ErTns gw:el% i Usedi &
s utton .
SN51
Device: ATtingBE
Available Ports: ABCD [E 1t
Sensor Name Channels
l:l R Available: --
NSK2 ki Used:
[ = : -
SNS2
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(PC6) pin is not recommended for Touch

|m Coo e W

Atmel
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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 SNS SNSK
Port Pin Port Pin
Sliderd 1] D 1] v B 0 v
Sliderd 1 D 1 A B 1 A
Sliderd 2 D 2 v B 2 v
Whe=lo 3 D 3 v B 3 g
Wheelo 4 D 4 v B 4 v
Whesld 5 D 5 v B 5 i
Buttond 6 D & v B & A
Buttonl 7 D 7 v B 7 e
Y|

== EE e N

® “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 TAVA=T72=2%"TWI Master(TWITEZE &) LU TRIRL TZEWY, B3-20. TRENDEINITTWISDAIZHK L TH' = hC4, TWLS
CLIZHTL TR —FCH5ZETE D, Next(R~)%E7)y7 L TLTEE, ZOV Ny TDelay CyclesGEEIEEH)A AT CEXHZLIZEFERL T
S{AN

X3-20. ZELGEEER

QTouch Project Builder
Advanced Options - Page 6 of 7

Configure QDebug Interface

Name Port Pin
'wi_spa c o2 v
wi_scL c s v,

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

Extension Parameters

Delay cycles that determine the capacitance charge pulse width,
Possible values: 1 to 255 CPU Clock cycles (nops)

- For Rs = 1IKChm, Typical pulse time is 1us

- For Rs = 100KChm, Typical pulse time is 4 us

Delay Cycles

Paower Optimization Used to reduce the power consumed by the library.

|m EE Tt

Atmel AVR3008 : QT600-ATtiny88 TODQTouchf M EE F3|= [GAEER] 13



® [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
Py
Device Information |
Device Name ATriny88
Device Varant 32
Technolozy QTouch
Sensor Information
Number Of Buttons 2
Number Of Wheels 1
Number Of Sliders 1
‘Channel Information
Total Channels Consumed 8
Pin Configuration
Available Ports ABCD
Total Pins Used 18
Name of the sensor Channel Number SNS SNSK
Slider) 0 PDO FBO
Slider) 1 PD1 PB1
SliderD 2 PD2 PB2
Wheel) 3 PD3 PEB3
Wheell 4 PD4 PB4
Wheel) 3 PD3 PE3 =
Button() [ PD6 PBS§
Buttonl 7 PD7 PET
Debug Interface- TWIMaster Port Pin
TWI_SDA PC4
TWI_SCL BCS
Power Analyzer Dizable
-

|m ECNEDN T

® 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 '3008' (1 project)
=
|=d| Dependencies
[=d| ©utput Files
2 & src
= [ GTouch
] BitBangsPI_Master.c
|n] EitBangsPI_Master.h
|c] eepram_access.c
ﬂ eeprom_access.h
cl init_mou_atkinySs.c
é libavrzsgl-dgt-k-Ors.a
5] license xt
,E] QDebug.c
|_h1 QDebug.h
|_h1 QDebugSettings.h
E] QDebugTransport,c
|_h1 QDebugTransport. b
hl gt_asm_avr.h
:E'% gt_asm_tiny_mega.s
E] SPI_Master.c
|b], SPI_Master.h
|_hl touch_api.h
El TWI_Master.c
|n], TWI_Master.h
= |af] 3008.gtdgn
¥ touch.c
) touch.h
Q main.c

B, ASF Explarer '-‘f‘;‘ Solution Explorer

® 7'y ) MRS L CLTEE W, RT3, Build=Build SolutionZ i3 A TLEEWY, ZAUTE AR BE LR EINDLRETT,

® T TxyMeEEpi L G CF M LTI E MRS NIZHEX 7 7 A VA EEIAA TSN,

® Atmel Studio CATMEL QTouch43#r##(Analyzer) & BRAEL TLTZEWY,

® Xy MIBHSNIZUSBr—7 VA HI0EEL | &L THEREL TIEEWY,

® Xy A3QTouch S Hr ERIC B S NLTo AT~ TTES WY,

® Start Reading(Fi/AHVBALR)Z 7y /L., #fika i HH CTEDNEINEFH T, & QTouch Analyzer(Z3Hr a4/ Ny CHRTLES
VY, Sensor Data(U&ENgeT =5 /Ny T, ZREHE (5. T—4DEES RN OIREE RAZENTEET,

Atmel AVR3008 : QT600-ATtiny88 TODQTouchif M EEE F3|= [IGAKER] 14



3.2.3. B35

“touch.c” 774

ZIUEQTouch747 7)) CEBRIII-HE & 7Bt BLERI S O 7= O O BRI R BN L2 &5 T B E) (@l soldtion 3008 (1 project)
ERESNTZT7AVTT, = pendencies
”tOUCh.h”77’“b =d| Cukput Files

= e
= [ QTouch

ZHUTEERT A7) QT N7 (QDebug) MK, A —Mal Ilk o THE SO X 22y R ViEEE G v H

ARSI 7ANV T, R EIITREENER A N T A= AT DL %23 5121ZQTouch Project

Builder(QTouch7 0y "« MEZER) A4 =N &2 BRN Tt T DN T A Z B E LT TR0 ER A, 5D

M CRENDIDCHRTI=DT 0y ) MND” qtdgn”T7ANVTHE T N 1)) %ATHZ LI L > T =N 2B

TLIEEWY,

® QTouch Project Buildery4%' =N 3B FE9,

® Y EREHEITH TLIESN,

@ BT vy 2 MR L TLIEEY,

® [BEIESNIZAEFERAL TSN,

7E: QTouch Project Buildery4#' =N &8 L TITIOND H /25 EAREFLINLO 77/ MIZEBEITH
TERZRDELD T, EEERICT ANV TN T AR ETHZ LIRS N EE A,

] BitBangSPI_Master.c
|n] BitBang3PI_Master.h
El Eeprom_3access.c
|_"'1 eeprom_access.h

L init_rmcu_akkinySS.c
libavr25g1-4qk-k-0rs. 2
=] license. bt

,51 QDebug.c

|n], QDebug.h

|_"'1 (QDebugsettings.h
,51 QDebugTransport.c
|h], QDebugTransport.h
hl gt_asm_avr.h
HEI% qk_asm_kiny_mega.s
], SPI_Master.c

|h], SPI_Master.h

|_"'1 touch_api.h
], TWI_Master.c

nl TWI Master.h
= |97 300&.atdgn
7= fouch,C

% touch.h
,5] main,c

B, A5F Explorer L?f“g Solution Explorer

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) ;

T 1 LD E S IIRDINTD UL DN T A4 %R T,
s BRI CORPIDF vV

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

to_channel s [ElE T RS TO B DOF vV
aks_group s (DDA N ZR A8 T A D AKSEE

detect_threshold  : #EfilfR S IZ MBSO/ INE
detect_hysteresis : — HEZENER M8 H 127258, 18 BfED detect_thresholdiZUTVW VR B ITRAES N E X TR B AR D% 8T 57
WIZ, TNOBELV A VEAT) Y MBI L > T S E T,

D IS SNANLEE O /) fiRhE
R EID A RO Sy iR EE
D HIESNAALEEDLAT )Y A
DEE SN A EEDLAT)Y A

position_resolution
angle_resolution
position_hysteresis

angle_hysteresis

Atmel
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3.3. RRE3 : N HTENME
33.1. ik
® N HTENEITHEE S =%y MO BEME AT RE/ 2 B A R D 3, ZAULENH T el . FEE T E O o7l E S R4,

® 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,

® JEMEZR A ZR A~ OB S 1T N S AV WREIZ | BN ER O I IR IR E3, A 1300 i, Bt BfE, AKS
§§®£57L&!§§7’Eﬂ%§ﬁ2 ER EAT BN, S RONFFERER] MR RS 01570 8 D X072y MERERR EAL ERINA MR T D &N T

3.3.2. ¥yb/RRANFGRMERTE

33.2.1. BRANBHFENTI-IEE

AKSE

® Atmel Studio TQTouchZy#T&s(Analyzer)Z BV T X0,

® Kit/Sensor Properties(ry b/ JE&EN#R7 0N T U4/ N7 T, Button($1)0% 38 A TAKS groupZAKS_ GROUP_1EL T RERR EL TL/ES
VY, Write to kit(y M ~FZIAL)ZIY 97 L TTZEN,

® [FlERIZ, Button2ZAKS_GROUP_1EL T RER EL TN,

® LT OENZ FRHTHA T 2356 12T RIS TLE),

Kit{Sensor Properties

| Button 0 <Button0> ~|

Kit Properties

| AKs Group |aks_Group_1 -
| Detect Threshold
[ Detect Hysteresis
[ Pasitive Recal. Fiag
From Channel

To Channel

Number of Channels

Writing configuration to kit

—’ ‘Wiriting specified configuration to kit. Please wait..

[ ===-]

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

° 75@/\29@%) 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 73 #r#R(Analyzer)Zf# H L T4

® 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
42045A 20124610 H | HIRCE BHABH
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