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LOWPOWER :

void main() o FREFEEM CHRER” FRRRES
L . RHFTE RGNS, HREETH

Init(); IR S

| [ FH e AR P T e HA e B AR A
while(1) o [WEMEEFRM “MEE” /£REE, XTI
{ | R{ERELE
switch(PowerState) o MEXIERTEE, VH-BJACTIVE.

{
case ACTIVE:
LOWPOWER: o PR H R
{..} - BTN
case ACTIVE: - RrREH GEBRY, BWH) FU#kE
{..} LOWPOWER
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void main( ) LOWPOWER
{ FH#IF R “MEE” &R
Init(); . ?éﬁgﬁiﬁ*ﬁﬁ HShRSE, WHEFE TR
while (1) o 3SR (HCVDFRIPTC) ¥ H 2t 284E A
{ NERERE 3K .
switch (PowerState) - MEBIERTRE, WETBBIACTIVE. (
{ ARS8 R
case LOWPOWER:
{...} ACTIVE:
case ACTIVE: o ARPE LR
{...} o BTN
} - RFEEH GER, RWH) FU#RE

} LOWPOWER
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Table-1 Software Driven (uA)
1Key/3.3V/CPU @ 8MHz/Prescaler=2 /CSD =4,
Drift wakeup =2 seconds and Driven shield = Disabled
Scan rate Oversampling
(ms) x4 x16 x64
256 2.71 4.81 12.7
128 4.16 8.74 23.6
64 7.79 16.5 46.2
32 14.7 33.7 89.9
16 28.1 60.4 173.1
4 93.1 219.7 586

ATtiny321 7K ThEE

Table-2 Event Driven (uA)

1 Key/3.3V/CPU @ 8MHz/ Prescaler =2 /CSD =4,
Drift wakeup = 2 Seconds and Driven shield =Disabled
Scan rate Oversampling

(ms) x4 x16 x64
256 1.9 3.64 11.9
128 2.46 5.56 20.6
64 3.65 7.48 44.5
32 6.02 16.2 74.5
16 10.6 30.5 167.2
4 37.8 114.9 573

700

600

L e L
[=] =] [=]
[=] [=] [=]

current uf

[
[=]
[=]

100

SW driven power consumption @3.3 Volts

e saMIPling

==X 16 sampling

x64 sampling

1.

e

50 100 150

Scan Rate (ms)

200 250 300

100
°0
B0
70
60
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current uf

40
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Event System power consumption @3.3V

e} samipling

==X 16 sampling

* 64 sampling

150
Scan Rate (ms)
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HRX R S| EHER X

(3 MPLAB XIDE v4.20 - mTouch_mec : default =R
File Edit View Novigate Source Refactor Production Debug Team Iools Window Help [Q- search (coi+ |
PEES B @ e SF BT T-RR-E dce v k| B | fomim
Projects |Files |Classes |Resource Mana... = | || StartPage u|py MPLAB X Store 3| PinModule | InterruptModue | SystemModule 3| [S[2][=) (5] [ pin Manager: Package view = | a
Project Resources | Generate | Import.. | Ewort | || System Module [CE)

¥ System

Easy Set Register
Interrupt Module 453 Easy Setup | 5 Registers |

v INTERNAL OSCILLATOR

Pin Module
System Module

Current System clock 500 kHz
Oscillator Select l INTOSC oscillator: /O function on CLKIN pin A MicRocHIR

= PICI6LF1559
Device Resources | @ | e System Clock Select | FOSC -

¥ Documents ~

PIC16LF1559 Product Page Intemal Clock 500KHz_MF - © —PLL Capable Frequency

¥ Peripherals External Clock 1 MHz
» ByApc
» [EIEUSART L
>

[] pLL Enabled

Ext_Interrupt
b —FR
b 5 MSSP
>
N

v WDT

(& Memory
TN 2ukd

Watchdog Timer Enable WOT disabled. SWDTEN bit is ignored.

mTouch_mec-... 3| Navigator | Versions [MCC] || Watchdog Timer Postscaler | 1:65536 L‘
2 [Tg mTouch_mec

78 Project Type: Application - C ion: defaut
B2 | g pevice v Programming

‘P]c)ﬂﬂssg

4 Checksum: Biark, no code loaded

=t ‘n“ Cump«IErTuu\Eha\n

- XC8 (v1.45) [C:Program Files

i’ Production Image: Optimization: +space +asm Output - MPLAB® Code C: | notifications MCC1 | Pin Manager: Grid View = | =

Low-voltage Programming Enable

- U’ License: Workstation - PR - HPAZ6100 day(s) -Pre, Package: ‘ ssop20 | ~ ‘ ‘ 19‘13|17‘ a ‘ 3 | 2 13 ‘ 12 ‘ 11‘10 15‘15 ‘ 14‘ 7 ‘ 6 | 5 ‘ 8 ‘ 9
- Memery
@) Usage Symbols disabled. Click to enable Load Symbol; PortA Y PortB Y Port C¥
(5 Data 512 (0x200) bytes Module Function | Direction | 0] 1|2]3]a|5|als|6|7|0]1]2[3[a[5]6]7
* - [ Program 8,152 (0x2000) words
o % Canug el osc cLrkouT output B
@3
Gro input
1§ S iy : % %|n = |n|s b b s E|E s b e
" Program 59 Used: 0 Free: 1 GPID output MR
i~E DataBP: No Support ReseT R nput a
-+ Data Capture BP: No Support
o

Unlmited BP (/W): Disabled

< il v
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3 MPLAB X IDE v4.20 - mTouch_mec : default
File Edit View Mavigate Source Refactor Production Debug Team Tools Window Help [Q search (Cvl+n |
) ES D@ e - F - - D"'@ '3® |xd:::w:uxu:banku| & Howdor
Projects | Files | Classes | Resource M.. #| E||stertpage | p MPLABXStore 5| PinModule | InteruptModule | System Module | mTouch & [12)[=] (5] [ pin Manager: Package View % =]
Project Resources | Generate | Import.. || Eport mTouch I E)
¥ System P
45} Easy Setup |
Interrupt Module -
Pin Module || information | Sensor/Button/Proximity/Siider | Advanced Filtering | Debug | i
System Module
¥ Libraries Description MicRacHIP
o mTouch The mTouch® Capacitive Sensing Library Medule for FIC16LF1559
MPLAB® X Code Configurator allows for quick and easy C il
. N Proximity
code of Microchip’s Capacitive touch button, 5 G
Device Resources ‘ | proximity sensor, slider and wheel solutions. slider
Wheels
» Npwnm
» () Timer U
¥ Libraries Library User's Guide
(1) Bootloader Generator
» £ Foundation Services http://microchipdeveloper.com/touch:mece-start-page
» OLUN
> O UCSZ1Lx
» Mikro-E Clicks
mTouch_mee - Dashboard & | Navigator | Versions [MCC]
] g mTouch_mcc
94 Praject Type: Application - Configuration: default
G o g Devee
= - G PICI6LF 1559 -~
a8 - @l Chedisum: Blank, no code loaded Output - MPLABS Code Configurator | Notifications [MCC] | Pin Manager: Grid View % | =
-9 Compiler Toolchain
' XC8 (v1.985) [C:'Program Files (x86)Microchipc8v 1,45 \bin] Package: | SSOP20 | - ‘ ‘ Pin No: 19 m‘ 17‘ 4 | 3 ‘ 213 | 12 ‘ 11‘10 16‘ 15 ‘ 14| 7 ‘ 6 | 5 | 8 ‘ 9
- Production Image: Optimization: +space +asm
*- 9 License: Warkstation - PRO - HPA:6100 day(s) - Press for Status PortA ¥ PortB ¥ PortCy
=1~ Memory Module Function | Direction |0 |1|2|3|4|5|4|5 6|7|0|1|2|3|4|5|6|7
@ Usage Symbols disabled. Click to enable Load Symbols.
ot 519 (02200) bytes osc CLKoUT output B
£ (&) Program 8,192 (0x2000) words GPIO input Ball BB BB BB BB E
4§ Debug Tool iniModhl v
@ 103 GPIO output RGN RGN R RGN R RG]
=-1f Debug Resources RESET MCLR input a
£ Program BP Used: 0 Free: 1 o ot [ B el EE e E e e EE e
I Data BP: No Support mTouch ¥ P
[ Data Capture BP: No Support Driven Shield |output alh
-0 unlimited BP (5/W): Disabled
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3 MPLAB X IDE v4.20 [T~
File Edit View Navigate Source Refactor Production Debug Team Tools Window Help [Q- search (cti+) T
PEES D T W )T QB W e

Profocts * [iaeans] P LT e

g\ MICROCHIP

LEARN & DISCOVER | MY MPLAB® X IDE | WHAT'S NEW

LEARN & DISCOVER
® Create New
® Import Legacy Getting Started Tutorials Community
* Import Prebuilt

» All Forums
MPLAB X IDE
a X Developer Help » MPLAB X IDE Forum

» MPLAB Harmony Forum
¢ Features of » MPLAB Code
Users Guide & Getting Started MPLAB X IDE

Configurator Forum
Release Notes with MPLAB X IDE

Online Videos

Getting Started
with MPLAB Harmony

Getting Started
with MPLAB Code
Configurator

MICRO @

Show On Startup
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mTouch®FE

MLFF s aIE— M ETE
e ¥ File -> New Project ... (3 -> ¥IiH..)

’
B4 MPLAB X IDE v4.20

File| Edit View Mavigate Source Refactor Production Debug Team Tools Wi

T Mew Project... Ctrl+Shifts N <QCm— T "B -
-
1 MewFile... Ctrl+N —
Bl || StartPage |4 MPLAB X Sto
Open Project... Ctrl+Shift+ 0 T
Open Recent Project r
Import r

Close Project
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mTouch®p

##&: Microchip Embedded -> Standalone Project -> Next > (Microchip &z 3 T B, ->
MSLINE -> N —3 >)

r ™
ﬁ Mew Project M

Steps Choose Project
;.. Choose Project Q, Filter:
Categories: Projects:
—> ) Microchip Embedded ﬁ 32-bit MPLAE Harmony Project
i )} Other Embedded = Wstandalone Project —
). samples (& Existing MPLAE IDE v8 Project

{5 Prebuilt (Hex, Loadable Image) Project
(ol User Makefile Project
ﬁ Library Praject

Description:

Creates a new standalone application project., It uses an IDE-generated makefile to build
your project.

4
| 2
< Back Finish Cancel H Help
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Choose Project
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*  Select Compiler GE#ZR1%2s) : XC8 (v1.45), #RJ5 HdiNext >
8 Project Properties - mtouch_mcc1 e
Categories: Configuration

- o General Family: Device:

- File Indusion/Exclusion All Families ~| [PIC16LF1559 ~

SN Conf: [default]

o PICkit 3

2 Loading

2 Libraries

2 Building

=} @ XC8 Global Options
2 XC8 Compiler
@ XC8 Linker

Manage Configurations...

Supported Debug Header:

None

Hardware Tool:

Supported Plugin Board:

~ None ~

Compiler Toolchain:

_ Hardware Tools
e Atmel-ICE
oo ICD 3

o Simulator
Alternate Tools
_ Microchip 'IStarter Kits

~-o Licensed Debugger

_ Compiler Toolchains

—=l'mpasm

o mpasm (v5.81) [C:\Proaram Files (x86)\Microchip\MPLA
ompasm (v5.77) [C:\Program Files (x86)\Microchip\MPLA
g mpasm (v5.75) [C:\Program Files (x86)\Microchip\MPLA

g v1.45) [C:\Progr. %86 i .
0 XC8 (v1.44) [C:\Program FI|ES (xBG)\Mu:ml:hlp\ch\vl 42
Lo XC8 (v1.43) [C:\Program Files (x86)\Microchip\xc8\v1.47

< >

o

*Tip: double click on serial number (SN) to use a friendly name (FN) instead_/

Cancel Apply

Unlock Help

chip Technology Incorporated. iRt Fi &



MICROCHIP

MASTERs 2018 IS ——FFMPLAB® X IDEH i
mTouch®E

o IEFHAMAIBENE, RJEHD SR

B3 New Project X
Steps Select Project Name and Folder P
1. Choose Project /
2. Select Device Project Name: mtouch_med
3. Select Header Project Location:  C:\Masters\C19H05\Lab1 Browse...
4. Select Tool
5. Select Plugin Board Project Folder: Masters\C19H05\Lab1\mtouch_mecc.X
6. Select Compiler
7. Select Project

Name and Folder Overwrite existing project.

Also delete sources. m Ve X TAURE, R

Set as main project Ijﬁ H %%ﬁ mTouch_mcc
[ ]Use project location as the project folder WEAME: c:\MASTERS\C19H05\Lab1

AL !
DE
- Encoding: [150-8859-1 v

< Back Next > Cancel Help

© 2018 Microchip Technology Incorporated. lRAXFi 7 ° C19H05 TNG23
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o IIFMPLAB® X IDE2 75 C 6 35 i H
e I&iFSource Files (JEX ) e B NE

File Edit Wiew Mavigate Source Refactor Run Debug Team

i G D @ [ T :

Beaiact s daglication - Configuration: default
Device

5 o FIC16LF1559

ECRaUM: Dlahk, no code loaded

!?E = ':,'f Compiler TOO|d"IEII"I

ﬁ Important Files Dﬁa ¥C8 (v1.42) [C:\Program Files (x86) Microchip'pocsiy 1. 42%bin]

: :E Production Image: Optimization: +space +asm

> Linker flles || i L0 License: Waorkstation - PRO - HPA:6490 day(s) - Press for Status
e}

: 0 Usage Symbals disabled. Click to enable Load Symbals.

E’ Libraries () Data 512 (0x200) bytes
E, lpadables | .- [5 Program 8192 (0x2000) words
I B- ﬁ Debug Tool

Projects # | Files |
=- ﬁ mTouch_mcc

Header Files

----- LD Ssimulator

----- 0 Click for Simulated Peripherals
=B ﬁ Debug Resources

Program BP Used:; 0 Free; 1000
Data BP Used: 0 Free: 1000
Data Capture BP: Mo Support
Unlimited BP {SA): Simulator

Microchip Technology Incorporated. iR iXFi 7 - C19H05 TNG23
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|

mTouch®F
TFFMPLABCR DAL E 28 T &
o FERLAFMCCHL E S CONFIGURATOR

=
4 MPLAB ¥ IDE v4.20 - mTouch_mec : default

TFFMCC

File Edit Wiew Mavigate Source Refactor Production Debug Team Teols Window Help
PSS D@ | SR MRS R RV NS

Projects ss|ri|es |Class:&3 | =] || Start Page ss|'gr MPLAE ¥ Store ss|
= mTouch_mcc

-- Header Files
ﬁ‘ Important Files
-- Linker Files

" File name: -
ﬁ Libraries Save as type: ’MCC Configuration Files (*.mc3) Y]

ﬁ‘ Loadables

# Hide Folders Save ] ’ Cancel ]

—

e
MCCHz & 314

© 2018 Microchip Technology Incorporated. lRAXFi 7 ° C19H05 TNG23
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4

AL B R Y5
o CAWTTE PR EPE8 MHZz_HF, FFHEEPLL. XK r=4232 MHzI RSk .

Project Resources | Generate | System Module

¥ System §§§ Easy Setup " E Registers " & Motifications : 0
Interrupt Module

¥ INTERMAL OSCILLATOR
Pin Module

System Module Current System clock 32 MHz (4x PLL)

scillator Select l INTOSC oscillator: I/O function on CLKIN pin I b \

System Clock Select FOSC -
Internal Clock 8MHz_HF . ©) —PLL Capable Frequency

External Clock

Software PLL Enabled

Low-voltage programming Enable e )

o CNFEMTouch®z Al /Fi kM I ERE, BOR KRGkl 2 /0 A8 MHz. ik KT8
MHz I RGN 2, NWImTouch®f Ul 78 A B 1 R ARl — 224 .

© 2018 Microchip Technology Incorporated. lRAXFi 7 ° C19H05 TNG23
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. & mTouchBikk

X iiDevice Resources (H8% )
% [ diLibraries (FE) %A i)

mTouch & #x.

SEIG1—F

IR )5, mTouchl”Sﬁ%ﬁfjﬁf

Project Resources (IiH %

EMPLAB® X IDEA

i ‘
Project Resources Generate Project Resources Generate
¥ System ¥ System
Interrupt Module Interrupt Module
Pin Module Fin Module
System Maodule System Module
P
@ mTouch |E|
| @ | =

D .

Device Resources |

.;_{\_;.

Device Resources

¥ Documents
PIC16LF155% Product Page
¥ Peripherals
» Bgapc
» [=lcusarT
> [i] Ext_Interrupt
b —FVR
= MSSE
» gMemoly
» NN P
4 G)Tirner
¥ Libraries

® Bootloader Generator

4

» Cun
» () Ethernet
(Ui TCP/P Lite

@ mTouch

¥ Documents
PIC16LF1559 Product Page
¥ Peripherals
» Bgapc
» [ EIEUsarT
» Ext_Interrupt
> —FVR
b 2 Msse
» (& Memory
L 11| RN
> G)Timer
¥ Libraries
@ Bootlcader Generator
» (LN
» -':? Ethernet
(T TCP/P Lite

© 2018 Microchip Technology Incorporated. lRAXFi 7 °

C19H05 TNG23
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\k1,

B EFEmTouchtémag

e Jn#EmTouch#H )5, A ] HK CSO0 RC6 R ERER HA
mTouchFé@E%i 7l HW%E'MEPE FEDH; cs1 RB4 Button0 HA
Manager (5|JIE S . & .

& CS2 RC1 Button1 =T
W NI s N SRS B
LB BEAL AR R
CS4 RA2 Button3 WA
CS5 RA5 Button4 WA
RiP RC4 RiF i
Output | Action items | Notifications | Search Results | Pin Manager: Grid [MCC] 5 |
Package=|sso:=zu|v| | Pin No: 19‘13|1?‘4|3‘2 13‘12‘11|1u 16|15‘14‘?|ﬁ‘5|8‘9
VE: POTtA ¥ PortB ¥ PortC¥
pUE S e Module Function Direction | 0 |1 (2|3 |4|5|4|5|6|7|0|1|2|3|[a|s5|6|7
SSOP20 0sC CLKOUT output "
o EE input RGN 'm'b|ab|b|aB|BBE|E B|E|B
GPIO autput -0k I O A T I - T A - I B B
RESET MCLR input a .
s input ] a al & 'm0 BVa ] al &
mTouch W -
Tx Guard output | ﬂ

© 2018 Microchip Technology Incorporated. lRAXFi 7 ° C19H05 TNG23
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FiImTouch Al SE BB L RS,

« ¥ F|Sensor/Button/Proximity/Slider (f& a8/ BT g sh2%) EIF,
SR )5 #iifiCreate New Button (BIESHIF4D , ININSA4 .

mTouch
{§} Easy Setup |
| Information ” Sensor/Button/Proximity/Slider ” Advanced Filtering ” Debug |
¥ Hardware Sensors |m|
reate New Button e
Sensor_AMN14:RCE / AN14 e

Create New Button
Sensor_ANZ : RAZ / AN2

Sensor_AM20 : RAS / ANZ20
Sensor_AM26 : RB4 / AN26

Sensor_AMN23: RC1 / ANZ3
# Callback function notifies application

' Buttons Application will poll button status
Press Timeout m Enable

Common Button Settings

Number of Button l 3 l

Interface Method | Add | |cance||

© 2018 Microchip Technology Incorporated. MR Fi 75 - C19HO05 TNG23 ol %1KT /102
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mTouch®kE

5

o R, BEIEANIEEHARR, #F|Button Settings (AR E) MK, ik E
— LA TR A B A A SRR B

mTouch

{@} Easy Setup|

| Information || Sensor/Button/Proximity/Slider || Advanced Filtering " Debug |

¥ Hardware Sensors
Sensor AN14 : RCE / AM14
Sensar ANZ : RAZ / AN2
Sensar_ANZ0 : RAS / ANZ0
Sensor_AM26 : RB4 / AN26
Sensor_AM23 : RC1 / AN23
Sensor AN13: RCO /ANIZ

¥ Buttons
Button0 : Sensor ANZ&
Buttonl: Sensor ANZ3
Button2 : Sensor_AN13
Button3 : Sensor_AN2
Buttond : Sensor ANZ0

Proximities

Sliders

A )
A
A
A

Button Settings | Delete Item |
Name Buttond
CSO RC6 SN g A

Sensor Sensor AN20: RAS / AN20 | - ‘ (
Threshold No sensor selected CSl R B4 BUttono

Sensor_AN14 : RCB / AN14 CSZ RCl Buttonl
Deviation Scaling Sensor AN2 : RAZ / AN2

_ CS3 RCO Button2
AKS Group

Sensor AN26 : RE4 / AMZ26 CS4 RA2 Butt0n3
Individual Hysteresis Sensor_AN23:RCL / AN23

\CS5 RAS Button4

Hysteresis Level

A

: — R RC4

&RiF

T

T

© 2018 Microchip Technology Incorporated. lRAXFi 7 °
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\kol,

I 1——7F

A mTouch BRI EER DL RS

H2|Proximities (FZirfail) BCEALE, HidiCreate New Proximity Sensor
BB I EE AR RS ) Fhik P Sensor AN14 L% 3 Proximity0 .

mTouch

EMPLAB® X IDEH i FE
mTouch®kE

@ Easy Setupl

| Information ” Sensor/Button/Proximity/Slider || Advanced Filtering ” Debug |

¥ Hardware Sensors
Sensor_AN14: RCE / AN14
Sensor_ANZ : RAZ / AN2
Sensor AMN20: RAS / AN20
Sensor AN26: RB4 / AN26
Sensor AN23:RC1 /ANZ3
Sensor AN13:RCO/AN13

Buitons

Proximities

| Create Mew Proximity Sensor | e

Common Proxin | Information ” Sensor/Button/Proximity/Slider ” Advanced Filtering ” Debug |

¥ Hardware Sensors
Sensor_AM14 : RCE / AN14
Sensor ANZ2 : RAZ /f AN2
Sensor_AN20: RAS f AN20
Sensor_ AN26: RB4 / AN26
Sensor AN23:RC1 /ANZ3
Sensor AN13:RCO/ANL3

Interface Method
@ Callback function noti

Application will poll b
Activity Timeout
P Buttons

¥ Proximities

ProximityQ : Sensor_AN14

C19H05 TNG23

Proximity Settings | Delete Item |
MName Proximity0
Sensor ‘ Sensor_AN14: RCE f AN14 | - ‘

Threshald Mo sensor selected /

Deviation Scaling Sensor_ ANZ : RAZ / AN2

AKS Group Sensor AN20: RAS / AN20

Sensor_AN26 : RB4 / AN26

%1KT /104
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) 7EEUSARTL Lf#gEData Streamer.

o H3F|Debug (AR) &k, HiiEnable Data Streamer (fiifitData

Streamer) . ¥ INZEEUSARTAMN .

mTouch

§§}' Easy Setup|

| Information || Sensor/Button/Proximity/Slider ” Advanced Filtering || Debug |

The Data streamer allows touch sensor debug information to b
interface to Data Visualizer software tool. The debug setting sh EUSART

initial sensor tuning and can be disabled later to avoid using U

save code memory. J 403 Easy Setup || = Registers |

e[ | -]

USART Module EUSART -

% Enabl
D Enabl

[ Enable Data Streamer ] Hardware Settings

Enable EUSART

le Transmit

le Wake-up

l:‘ Auto-Baud Detection

[ Ensble Address Detect [ ] Enable Receive

Baud Rate: I | 115200 - }rmr: 0.644 %

Transmission Bits: | 8-bit

-]
Reception Bits: ‘ B-bit | - |

Data Polarity ‘ Non-Inverted

© 2018 Microchip Technology Incorporated. lRAXFi 7 °
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NZ§
!
>
 —

R EI/OF] HRIEHILED.

SR EA6NLED, A B e IRfga#&i
PRSI HPRAS o SRS T Fros

S FH 51 BV B 45 0 A AR BRI AR 0t | A e a8
LED3| .

RC2
RC3
RC7
RC5
RA1l
RAO

EMPLAB® X IDEF
mTouch®E

A R

LEDO
LED1
LED2
LED3
LED4
LEDS

Output - MPLAB® Code Configurator

| Notifications [MCC]

| Pin Manager: Grid View |

Package: | S50P20 | = ‘ | Pin No: 19 13| 17| 4 | 3 | 2 |13 | 12 | 11| 10 15| 15 | 14| 7 | 6 | 5 | 8 | 9
Port AW PortB ¥ Port C¥
Module Function Direction o(1|2]|3(4|5|4|5(6|7|0(1|2|3|(4|5|6]|7T
EUSARTY nput L
TX output a8
0scC CLKOUT output B
B Module v S input m A RGN R m |l ]
GPIO output (éfa)sa CICICICICIC GG IO O EI0OEC

© 2018 Microchip Technology Incorporated. lRAXFi 7 °
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mTouch®pE

\Fo,

«  #:3|Project Resources -> Pin Module (I H #%J§ -> 5L , #51E A4
NLEDX.

* WM TLEDAMKH AR, FRATH ZWK 51 s E A & PR A LEDAE K
«  mTouchf& B 2e B 1% F i LEDAnalog (B8l & IEAE DL X WPU.

Pin Module
J £8% Easy Setup || E registers || /M Notifications : 2 |
|selected Package : SSOP20 -

Pin Name & Module Functj Custom Name rt Hiyh Analog Output WPU
RAD Pin Module GPIO LEDS zgs 1 1
RAL Pin Module GPIO é LEDa E’ ] ]
RAZ mTouch AN2 1 1 1
RAS mTouch ANZ0 1 1 1
RB4 mTouch ANZE 1 ] 1
RCO mTouch AN13 |:| |:|
RC1 mTouch AMZ3 m ]

RCZ Pin Module GPIO LEDO M |:|
RC3 Pin Module GPIO LED1 E’ |:|
RC4 mTouch Tx Guard | eos m
RCS Pin Module GPIO LED2Z E’ |:|
RCE mTouch AN14 9 . m ]
RCT Pin Module GPIO | LeD3 | E’ e ——

© 2018 Microchip Technology Incorporated. MR Fi 75 - C19HO05 TNG23 ol %1KT /107
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mTouch®pE

\b1,

A AR
o HiiGenerate (ZER%) 241.

Projects |File= |Hesouroe Mana. . [=]
Project Resources | Generate | (—

¥ System

Interrupt Module
Pin Module
System Module

¥ Libraries

El mTouch

© 2018 Microchip Technology Incorporated. MR L7 - C19H05 TNG23 $IKT /108
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1

-EMPLAB® X IDEF

mTouch®,

FAUEMCC LA H ah A i) 341 3&

Output - MPLABE Code Configurator & | Notifications [MCC] | Pin Manager: Grid View

=08

=41
g:41.
6x4l.
g:41.
6x4l.
g:41.
6x4l.
g:41.
6x4l.
g:41.
6x4l.
g:41.
6x4l.
g:41.
6x4l.
g:41.
6x4l.
g:41.
6x4l.
g:41.
6x4l.
g:41.
6x4l.
g:41.
6x4l.
6:51.5
6:51.5
6:51.5
6:51.
g:51.¢8

801
202
813
214
817
217
818
g1e
818
219
815
219
B8z0
220
B8z0
220

INFG: Generation Results
IHED; *wdwddhddd bbb dddddddd
INFCG: main.c

INFO: meoc_generated fileshwde
INFO: mec generated filesheu.
INFO: meoc_generated filesheu
INFO: mec generated files'me
INFO: meoc_generated files'wmeo

INFO: ...erated files‘mtouch
INFO: ...erated files‘mtouch
INFO: ...erated files‘mtouch
INFO: meoc_generated files'w.mt
INFO: mec generated files'mt

INFO: meoc_generated files'w.mt
INFO: mec generated files'mt
INFO: meoc_generated files'.mt

INFO: meoc_generated wmtouch'\mtouch button.h Success.
INFO: meoc_generated files'mtouch'mtouch proximity.c Success.
INFO: mec generated files‘'mtouch\mtouch proximity.h Success.
INFC: mec_generated_files‘mtouch'\mtouch_sensor.c Success.
INFCG: meoc_generated files'wmtouch'wmtouch sensor.h Success.
INFO: meoc_generated files‘\pin manager.c Success.
INFO: mec generated files'wpin manager.h Success.
INFO: meoc_generated filesZWtmri.c Success.
INFO: mec generated fileshwtmrZ. h Success.

I'DIFC L
INFO: Generation complete |
I'DIFC L
INFO: Generation complete.

INFO: Saved configuration to

e e e e el e e e o e e o e e o e e e e e

Success.
vice_kenfig.c Success.
sSart.c Success.
sart.h Success.
c.C Success.
c.h Success.

“03EBOCOOO0O00Q0000
NO3EBDOODODO00000000ARS50] .ds Success.
“03EBOCOOO0000Q00000ARS50]1 5 Success.
ouchhdatastreamer.c Success.

-db Success.

ocuch'datastreamer_h Success.
ouch\mtouch.c Success.
ocuch'mtouch _h Success.
cuchivmtouch_button.c Success.

e e el e e e o o e e o e e o e e

total time: 11595 milliseconds)
e ke ok e e e e e o e e e o e e e e e e e e e

£ile C:A\MRSTERs\ZZ044 TNG3\mTouch mecc.X\MyConfig.mc3
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BHEMCCHE AT H A

LS 1 ——2EMPLAB® X IDEH§E

mTouch®kE

File Edit View Mavigate Source Refactor Production Debug Team Tools Window Help

PSS D@ e

SR ML B R T T e

Projects # | Files
=1t mTouch_mec
Header Files
ﬁ' Important Files

Linker Files

= Source Files

D 03EBOO0DDDO0000000AASS01.db
D 03EBO0000000000000AAS501.ds
D 03EE00000000000000AAS5501, s
M&in.c

5-[gF] MCC Generated Files
datastreamer.c
device_config.c

Classes Resource Mal ..

eusart.c

mec.C

mtouch.c
mtouch_button.c
miouch_proximity.c

" mtouch_sensor.c
- B pin_manager.c
tmr2.c

G-(@F Ubraries

i

=]

StartPage | MPLABXStore | mTouch | PinModule | SystemModule | InterruptModule =

zdcc :Wi0x0 : bank 0

mTouch

§§} Easy Setup

Microchip Technology Incorp

J Information || Sensor/Button/Proximity/Shider ” Advanced Filtering || Debug |

Description

The mTouch® Capacitive Sensing Library Module for
MPLAB® X Code Configurator allows for quick and easy C
code generation of Microchip’'s Capacitive touch button,
proximity sensor, slider and wheel solutions,

Proximity
Button

Slider
Wheels

Library User's Guide

http:/fmicrochipdeveloper.com/touch:mcc-start-page




MICROCHIP

MASTERSs 2018 §E’-%1—EEMPLAB® X |DE':'1§ :
mTouch®fE

#Emain.cH i FmTouch service

o T4 Imain.cXE, #HMTOUCH_Service Mainloop() & T-whilef§3F,
WMRAR (REER) -

bo
13 /f Enable the Peripheral Interrupts
&7 MNTERRUPT _PeripheralinterruptEnable();
&8
&9 /! Disable the Global Interrupts
70 MNTERRUPT _GloballnterruptDisable();
L . | (A 0 FERAEFRUERA
72 " Disable the F'enpheral Interrupts _ . A <CTRL>Z: W4 1] 2 5 DA% BT
73| HMNTERRUPT_PeripherallinterruptDisable(); STFSL R MR R
T4 78 i AN B 2 ?
75 HIZ
76 while (1)
77 {
78 LAl yonr spolication code
. . 1
;3 } MTOUCH_Service Mainloop(); -[H}EH mTouch El%ﬁ
g1| - }

© 2018 Microchip Technology Incorporated. MR L7 - C19H05 TNG23 - %I4T /111
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[5] 1 BRI 24
o TEARFIF, WATEIDW REFEE L 1% 4 setter bR B 7 2UAE Kk AR 3R R DRI A
FF A FH [ 3 R 5
* NHAPIHTmTouchizfHA3ZiE ke, ¥ mtouch_button.hF
mtouch_proximity. 8. & 7Emtouch.hH m . MCCE A HEEEE -

mtouch_ button.h

;=

void MTOUCH_Button_SetPressedCallback (void (=callback){enum mtouch_button_names button))};
void MTOUCH_Button_SetHotPressedCallback({void (=callback){enum mtouch_button_names button)}};

mitatich nroximitv h

Ju— | 7
7=

void MTOUCH_Proximity SetActivatedCallback {void (=callback){enum mtouch_proximity names prox)};
void MTOUCH_Proximity SetHotActivatedCallback({void {=callback){enum mtouch_proximity names prox));

© 2018 Microchip Technology Incorporated. lRAXFi 7 ° C19H05 TNG23
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(B #EAHCHEREK
o BRI A A

62 =
63
ad

65
&6 [
&7
(1]
(3]
70| [
84

mTouch®E

G N R R, I L

/
Main application
*/

volid main(woid)

{
// initialize the device
SYSTEM Initialize():

MTCOUCH Button_ SetPressedCallback (processButtonTouch);
MTOUCH_Button_ SetNotPressedCallback(processButtonRelease);

85
86
_‘&Eﬁm ﬁg{q: E@ 87 ? MTOUCH Proximity SetActivatedCallback(processProximityActivate);
% MTCUCH Proximity SetNothActivatedCallback(processProximityNothctivate);

N &g
) R
2l

42

93

94

85| -

© RJERIXERBERIHE RS A

© 2018 Microchip Technology Incorporated. lRAXFi 7 °

while (1)

{
// BRdd your application code
MTQUCH Service Mainloop();

}

Hsetterti B, N ATR (RHEER) -

C19H05 TNG23
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4

46 #include "mcc_generated_files/mee.h”

47
48 void processButtonTouch(enum mtouch_button_names button)
49 {

50 % }

51

52 void processButtohRelease(enum mtouch_button_names button)
53 {

54 % }

ctivate(enum mtouch_proximity_names prox)

gi: Bﬂﬁ%*ﬂ j%i& j void processProximi
7 {
HHNES L |
Al Z] 59
&0 void processProximityNotAdjvate(enum mtouch_proximity_names prox)

S = bt B
@ B e VS S i
ﬁo 2: T .:. Main application

AT S8l AE SR A ST AF ¢

67 void main(voic)

“MCC_text2type.txt” =2 e8| O {

&9 /! initialize the device

70 SYSTEM_Initialize():

71

72 B

86

87 MTOUCH_Button_SetPressedCallback({processButtonTouch):

88 MTOUCH_Button_SetNotPressedCallback(processButtonRelease);
89 MTOUCH_Proximity_SetActivatedCallback(processProximityActivate);
30 MTOUCH_Proximity_SetMotActivatedCallback(processProximityNotActivate);
91

92 while (1)

o3

94 /f Add your application code

95 MTOUCH_Service_Mainloop():

EL

a7 }

gg| -}

Microchip Technology Incorporated. iR iXFi 7 - C19H05 TNG23
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el

£ FAmTouch A A BRI SR GILED.

o WEPRIHEREGE, BFEEREARZA TR IN ) FHELILEDIZE §| 2., e
FImain.cAAS an Tk Frs:

switch(button)
{

case Button0: LED1_SetLow();break; // LED1 active low = ON
case Buttonl: LED2_SetLow():break;

case Button2: LED3_SetLow();break;

case Button3: LED4_SetLow();break;

case Button4: LED5_SetLow();break;

default: break;

{1 ACHL

7N
—

if(prox == Proximity0)
LEDO_SetLow(); / LEDO active low = ON

© 2018 Microchip Technology Incorporated. lRAXFi 7 ° C19H05 TNG23
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46

o fF FmTouch¥z4H fizim ks ;
MAFEFHILED (42 s

o

i)
58
59
&0
61
62
63
64
65
66

A R
A /44
HIZEF SEER
i LEDH)IZ 4

68
69
T0
T1
T2
75
T4
75
T8

-]
T8
&0
a1
82
83
84

8 Microchip Technology Incorporated. iR X T &

L4 1——FEMPLAB® X IDEH i
mTouch®Z#

#include "mcc_generated_files/mec. h"

{1

void processButtonTouch(enum mtouch_button_names button)
switch(button)

case Button0: LED1_Setlow()break;
case Button1: LED2_SetlLow():break;
case Button2: LED3_SetLow();break;
case Button3: LED4_Setlow().break;
case Buttond: LEDS_SetlLow():break;
default: break;
1
}

\_'_I

void processButtonRelease(enum mtouch_button_names button)

{
switch(button)

case Button0: LED1_SetHigh():break;
case Button1: LED2_SetHigh();break;
case Button2: LED3_SetHigh();break;
case Button3: LED4_SetHigh():break;
case Buttond: LEDS_SetHigh():break;
default: break;
b
}

\_'_I

void processProximityActivate(enum miouch_proximity_names prox)

if(prox == Proximity0)
LEDO_SetLow();

L'J

}
void processProximityNotActivate(enum mtouch_proximity_names prox)

if(prox == Proximity0)
LEDO_SetHigh();

L'J
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mTouch®,

4n T H
. :Fﬁ uclTeam Tools Window | jZFll Ifn BESE] Ok Tocm. Tool \Mindeu Help

7 ? '% |> T Build Main Project F11 .
Lol
¥ Clean and Build Main Project Shift+F11
SmrtPage |9 MP

Batch Build Main Project...

tore
= |

o EIThYmE
Output # | Notifications [MCC] | Pin Manager: Grid View |
Il | MPLAB® Code Configurator 3 | mTouch_mcc (Clean, Build, ..) 3

Memory Summary:

Erogram space used FECh | 4078) of Z000h words [ 43 _2%)
Data space used FCh | 252) of 1F0h bytes { 50_.8%)
EEFRCH space None awvailzable

Data stack space used Oh a) of 100h bytes [} 0.0%)
Configuration bits used Zh | 2) of Zh words (100_0%)
ID Location space used Oh o 0) ef 4h bytes { 0.0%)

mzke[2]: Leaving directory 'C:/MASTERs/22044 TNGS/mTouch meec X'
make[l]: Leaving directory 'C:/MASTERs/22044 TNE3/mTouch mcc.X'

BUILD SUCCESSFUL (total time: 1ls)
Loading code from C:/MRSTERs/22044 TNGE/mTouch meco.X/dist/default/production/mTouch meoe. X production.hex. . .

Loading completed
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o CHHBRSmAESS (B, PICKit™ 3) &
*  {TJFProject Properties (I H J& 1)

=
a Project Properties - mTouch_mcc
Categories: Configuration
= e @ General Family:
‘ g _mee i @ File Inclusion/Exclusion [ S
iP5 Project T All Families
Hil ) [=EN= 1 Conf: [default] -
=~ Device -
@ PIC1 g ’O PICKit 3\ Supported Debug Header:
R = - # @ Loading \
- ‘e @ Libraries iirs
- i @ Building
- : ) \ Hardware Tool:
- = ? XC8 global options | Hardware Tools
- _] - @ XC8 compiler . J @oICD 3
EA Project Properties - mTouch_mcc & @ PICkit2 e
=-e PICKt3

Categories: : . < BUR 103534434
o @ General Option categories: | Power v_ O PM3

- @ File Indusion/Exdusion . -
5 o Conf: [default Power target drouit from PICkit3 . | .
L. O PICKE3 Voltage Level 3.25 ~ m ;I :
;" @ Loadng NPR3.25VER &
Rip !

o O Libraries

o Py R I hR g R L AR
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Data Visualizer \ | ]—3E%3
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Atmel | START & X

MY SOFTWARE COMPONENTS @
O Driver Show hardware &

P&

Sys river _
O System driver Click "Add software components” to add drivers and middleware to your project.

a
o
<
o
m
T
2
a

MY PROJECT

o
51 £ FRECIE 2

iNEl =

QTouchEZE 25

QTOUCH_LIBRARY -;:}

TIMER USART

BOD CLKCTRL CPUINT SLPCTRL

QTOUCH_LIBRARY ®

QTouch General Library

GENERAL COMPONENT SETTINGS DEPENDENCIES

- . - . B e
1 User guide T | QTouch:General:Core | If you can't find your component in the list make

sure you have selected the correct variant for this

, Rename component component, and also correct driver and/or mode
Open QTouch Configurator for the component you wish to select.
Tl Remove component -

B GENERATE PROJECT
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Host Application
Qtouch
: Sensor Touch Status,
Library API | T Rotor/Slider Position

Sensor Channel/ Sensor Parameter S::;:;St:;usi/ Sensor Self-

Pin Configuration Setting Processing Calibration
Adjacent Ke Noise Counter Detect Integration S
Suppresion'x Measure Mechanism Al Re-Callbraion
Program PTC A

registers v Raw sensor data
PTC Module |
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il ATTINY3217-XPRO

CURRENT MEASUREMENT SWO USER BUTTON

HEADER SW1 USER BUTTON

r DEBUG USB

USER LEDO —
HEADER
UPDI DEBUG
MCU CURRENT FOR EXTERNAL
MEASUREMENT DEBUGGER
SELECT JUMPER ¢
el R MicrocHIP e e 0.
i 3 rorroe ATTINY3217
MEASUREMENT — Farring 3217 X peaineor SR
SELECT JUMPER Y s rae @ » EXTENSION 1
v " HEADER
QTOUCH BUTTONS = f
SEEE
8§80 33 32 768kHz
wO OO0 f‘\ CRYSTAL
»PPPPY

.

EXTENSION 3
HEADER

Microchip Technology Incorporated. iR iXFi 7 - C19H05 TNG23



e\

MICROCHIP

MASTERs 2018

ATQT7-XPRO

Qtouch SC
Button 1

Q17 X PLAINED »

EXTENSION 1 " ® o o

e — L

Qtouch SC Qtouch SC
Button 2 Shider
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SW1 USER BUTTON

r DEBUG USB
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HEADER

Qtouch SC
Button 1L

=} Q! STATUS (=

y

USER LEDO

3
H

3

MCU CURRENT
MEASUREMENT
SELECT JUMPER

1/0 CURRENT
MEASUREMENT
SELECT JUMPER

MICROCras

QS MicrocHIP
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aieme:

QTOUCH BUTTONS

EXTENSION 3
HEADER
Qtouch SC

Button 2
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VCC_TARGET
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Button LED:
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QTouch Button
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Y3 (PA7)
YO (PA4)
Y1 (PA5)
Y4 (PB1)
Y5 (PBO)
Y2 (PA6)

IS

QTouch® ATZQ_%HWEIE\—@,

LED 0 BUT
LED 1 BUT
LED 0 _SLIDER
LED 1 SLIDER
LED 2 SLIDER
LED 3_SLIDER

LED 4_SLIDER
LED 5 SLIDER
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QTouch®STARTHi H Al &

s TS FTJFAtmel Studio, H.ifiFile > New >
e e a0 Atmel Start Project (U —#H & —Atmel

Close 45 Atmel Start Project

P StartTi H )

Import * 8] Example Project Ctri+Shift+E

e Save All Ctri+ Shift+S

Discover Atmel Studio

flecont Pijects o Sokons g Getting started with Atmel Studio
(ELEER ot | Getting started with AVR development
Recent Open Atmel Start Configurator

Download Atmel Studio Extensions
Download documentation

RESULTS

‘TI‘Q :’%E\’ATtlny32173\fFjij:%ATtlny3217 | attiny3217 | @ Show all OSnow only boards OShow only devices
Xplal ned pro 9 Qj‘i}a‘ E‘ﬁj“crea\te N eW Nafe ) Architecture Package Pins Flash SRAM
P roject ( ﬁlJ @%ﬁ IDEi E ) ATtiny3217-MNR AVR VQFN24 24 32 KB 2KB

ATtiny3217-MFR AVR VQFN24 24 32KB 2 KB

B ATtiny3217 Xplained Pro
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ADD SOFTWARE COMPONENTS x

| gtouch |

Mame Description Add
— 2= Middleware

= QTouch... QTouch Library is a royalty-free (&)
software library for developing
touch applications using
microcontrollers with
Peripheral touch controller.

Add component(s)

- Hi;Add Software components N4
-  {ZEQTouchAf:, ¥k
- #i;Add Components CFIngifF)
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QTouch® STARTH H 6l &

MY PROJECT L}

I QTOUCH_LIBRARY {1- |

CPUINT CLKCTRL BOD SLPCTRL

QTOUCH_LIBRARY

QTouch General Library

GENERAL COMPONENT SETTINGS DEPENDENCIES

1 User guide Variant: | QTouch:General:Core |

| Open QTouch Configurator I

If you can't find your component |
make sure you have selected the
variant for this component, and ¢
driver and/or mode for the comg

& Rename component

i QTouch /%
#.Open QTouch Configurator (] 7QTouchfit & #%)
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QTouch® STARTIN Eﬁlj@

. PEQT 7L EH £ & M

Butt & slld@ Wheel¥  ©2D Surface, R RAR DA /ﬁ ZjJ 2N

Technology: Selfcap ')\‘T‘E%ﬂﬁ
Mumber of buttons:
2 Add

WARNING o e [AEREEVEH R IR R

. ) ) - ) =]
( ) The CPU and peripheral clocks (PTC, USART and Timer) should be set appropriately for QTouch application to function carrectly. I:_E‘Yes TE )

=0 ]

Select “Yes" to change and set CPU and Peripheral clocks appropriately for QTouch application.
Select "Mo" to retain default CPU and Peripheral clocks. With this option, the QTouch application may not function as desired.

Yes No
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D T T

Sensor Type Channel ID ’ Pin Selection ‘

button 0 [0 | -line: | v/3 (Pac3) |
m button 1 [ | vline: | vi17 (Paz3) |
_ B slider 0 [ | -line: | v16 (Paz2) |
E | vline: | v15 (Pa19) |
40 0 Y3 (PA7) B | v-line: @14(PA'IB]| |)
1 1 YO (PA4)
Amso 2 viea ~ mEPTCIIEM
3 Y4 (PB1) PLECQT7
4 Y5 (PBO)
WX h iz Y2 (PAG)
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BEee | 2 e
-~ | [ orvensiea || oebug o fdRE AT 9K B BE ik

To improve noise performance and water tolerance, driven shield can be enabled on self capacitance
adjacent sensors only or additionally using a dedicated shield sensor. More information can be found

[y/] nable priven shieia #EHEnable Driven Shield

EnabIeDedicatedShieldPin (ﬁﬁggﬁ‘ﬁjﬁﬁ) A Enable

Dedicated Shield Pin (f#

ReEHRERGIHD FECER
w55 B

T
- fHEEMECE X5 (Data

—— Enable Data streamer]
Streamer) 2

The Data streamer allows touch sensor debug information to be relayed on the USART interface to Atmel Data Visualizer software tool. The debug
setting should be enabled for initial sensor tuning and can be disabled later to avoid using USART and additionally save code memory.
Meare information can be feund in Microchip Developer Help page.

- 3—— BB UART TXDAIRXD
34 E1 51

Parameters

shield pin: |72 (Pan2] |

Summary

View/Configure UART (Optional) [ e _$‘ T—-'-:l‘ JH: &tﬂ‘ 1'%1—_’& ﬁ %
UARTRE
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CHANNEL PARAMETERS
Channel 1d Digital Filtering
(T @ Analog Gain | @ Series Resistor | @ Addition... | @ PTC Pre-Scaler | @ Threshold | @ Hys
@ OverSamples | @ Gain

Parameters

H Sensor Id: button 0

0 16 1 1 No Resistor 0 Divide by 2 20 25 per
B Sensor Id: button 1

Summary 1 16 1 1 No Resistor 0 Divide by 2 20 25 per
B Sensor Id: slider 0

2 16 1 1 No Resistor 0 Divide by 2 20 25 per

3 16 1 1 Mo Resistor 0 Divide by 2 20 25 per

4 16 1 1 No Resistor 0 Divide by 2 20 25 per

( 16 1 1 No Resistor 0 Divide by 2 20 25 per

|:| Sensor charge time auto tune

Note: This feature aids the tuning of additional charge cycles. Users must enable this feature ONLY during development and set additional
charge cycle manually by disabling this option for final application.

- EBEEESH. IR, WM. PTCHI i LLAIAKS GROUPZ:

Microchip Technology Incorp
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QTouch® STARTINH &

SENSOR PARAMETERS
Away from Touch Recal Integration | 5 | decw
Count:

Away from Touch Recalibration | 100 percent of Touch threshold
Thrashold:
Summary
Touch Drift Rate: | 20 | de
Awsy from Touch Drift Rate: | 5 | dec v
Drift hold time: | 20 | de
Re-burst mode: | Reburst sensors only in process of calibration / filter in / filter cut and AKS groups
Max on duration: | o | de
~ ETE&E
] l N
o
Scan Rate(ms): | 20 | decv 2;2
=
uisition frequency: | FREQ_SEL_O / | %iE

[NOISE HANDLING USING FREQUENCY HOF‘I

Frequency Hop is @ mechanism used in touch measurement to avoid noisy signal value. In Frequency Hop, more than one bursting frequency (use!

o ECELRESESE R TR I RS AL S

Microchip Technology Incorp
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QTouch® STARTIR Eﬁﬂ@

-  HidiSliders GE3Eh%%) ik
oo [ ] s Iﬁ%ﬂ@ﬁﬁmzﬂ/«f’%iﬁ

@ Scroller Resolution @ Scroller deadband @ Scroller position hysterisis @ Scroller detect threshold

[ Sensor Id: slider 0

Parameters

=N
BEN
=3
=
=0
==
-
==
]

Summary

«  HidiNotification GHEZID)
o T IR 7] &G 18 AN

1 Information CPU and Peripheral clocks (PTC, USART and Timer) are set optimally for QTouch application.
2 warning Slider firmware generated using QTouch Configurator is not compatible to be used with QT1 Xplained Pro
self capacitance extension kit. Use QT7 Xplained Pro instead.
Parameters Refer to the slider sensor design guidelinefor more information.

Notification

Summary

icrochip Technology Incorporated. kiR X Fi A - C19H05 TNG23 —— ) 2-.1'“-}#144



AW
R 5pIg? Atmel StudioF |
QTouch® STARTII H 61 &

| | | mex

S LED_0_BUT PB4
#1 Paclin Use.. Header '.G‘Lalje Mode e o D o LED_1 _BUT PA1

12 PB4 LED... EXT1 GPIQ2/LE... Digital ... P2 ) L E D_O_SL | D E R PB7
5 PA4 EX.T'l 5P|..55:|3 Ana“js Y."‘U e # S L E D_1 _SL | D E R PA2
: ' LED 2 SLIDER  PC3

User label: Initial level: | L E D_3_SL | D E R Pcz
LED_4 SLIDER PC1

LED_5_ SLIDER PCO

DGISPI DGI_5S

Pin 12 (PB4)is used as P/12with PORT.

Tip: Use ctrf or shift to select more than one
pin.

o HEEFEAEMPPINMUX (5IIEHR) &Ik, % A76LEDIRSIGPIOND & N 74
B, FRIE TR EHATARC

© 2018 Microchip Technology Incorporated. iR iXFi7A - C19H05 TNG23



Mcrocne IO Atmel Stu
QTouch® STARTIN

SENSUR INFURMAIIUN

<
=
B

B Frequency Hop ... 1.0

Number of Buttons: 2
Frequency Hop A...

Number of Sliders:

Surface 1 Finger... | 1.0

Number of Wheels: o Surface 2 Finger... | 1.0
CHANMNEL INFORMATION Gesture 1.0
Gilehiisi Total Channels Consumed: 5 Acquisition Man... 1.0

OTHER INFORMATION Acquisition Auto... 1.0
Notification

Acquisition: Enabled - Manual Tuning Configuration
Summary Frequency Hop: Disabled

Driven Shield: Disabled

Data Streamer: Enabled

Summary of selected module and version information.
See Microchip Developer Help Page and Glossary of touch related terms for additional information
Data Visualizer - Download

D GENERATE PROJECT

- HiiSummary (45 EI-RIFIRUFAL E
- HdiGenerate Project (ZERIHH) ARIAH .

Microchip Technology Incorporated. iR Fia



Mlcg:mp i%z Jlél\ /‘I-g

PYASTERS 2018

i FHSTARTRIQTouch®f 3k EE At — A5 B
W RRAR R AR AL B 5

S InARAS UﬁﬁL ED¥E A~
wiE Ry N e

© 2018 Microchip Technology Incorporated SRINPRE -



Mlcgzmp )‘%i—_—bﬁ‘ﬁl;

MASTERs 2018

2B A A R—E

FE, 2% A% 8% F, B A A B Al

Pk = A2 5%

B 7K 2 Al 5 it

AR ThFE R 5 %

MCCHImTouch®gE Syl
STARTHIQTouch®fE el FE——5RI62

Data Visualizer N\ | ]——3E%:3

ff HData Visualizer fif# ES R R T E R A
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* Data Visualizerse M T 4B ATAT AL E 5 FIFE A .

o ERRAMNEMSRIE (B, Xplained Prodi b it A 2K o 28 2
K O FCOMm D) 2R s

o EEAGEIEIIEE. R il O 7L g S M s A
R WE @
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Configuration

Data Visualizer?

$  Modules B Channel ID Sensor Type State Delta Threshold
g 4 External Connection 0 Button 0 0 0 20
:; Data Gateway Interface (DGI) =
5 Serial Port 1 Button 1 1 145 ig_i 20
Visualization
Utilities 2 Slider 0[0] 0 5 20
Protocols
3 Slider 0[1] 0 0 20
Slider 0[2] 20
Messages
Timestamp Global scrolling 3220 322.5 323.0 323.5 324.0 324.5 325.5 326.0 326.5 327.0
00:05:32.121028¢ T } c Auto-scroll ¥ Automatically fit Y

Theme | Dark v Aboutr

Legend

Threshold3 Threshold4

328.0

328.5

329.0

329.5

Deita3

ThresholdZ
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Modules

4 External Connection
Data Gateway Interface (DGI)
s Serial Port
Visualization
Utilities
Protocols

Timestamp Global scrolling

00:04:56.445942¢4

Theme | Dark v

niE#¥EData Visualizer ?

5 mmzEik

Channel ID Sensor Type State Delta Threshold
0 Button 0 0 0 20
1 B 1 0 9 i@ = 20
utton
=128
2 Slider 0[0] 0 3 20
3 Slider 0[1] 0 0 20
Slider 0[2] 0 0 20

286.5 287.0 287.5
Auto-scroll ¥ Automatically fit Y

Legend

Threshold3 Threshold4

288.0

288.5

QTouch Graph

291.0 291.5

292.0

292.5

293.0

293.5 294.0 294.5 295.0 295.5 296.0

Deita3 Threshold2
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216 3 SPData Visualizer

\l,
7

o WASEHLUART I 5 Data VisualizeriZ 42?2

*  MCC mTouch®fISTART QTouch®f & 2% 7 B 4% Debug - Enable
Data Streamer (iR - fiigeData Streamer) IjfE.

o WREA LAY, T UALH ik HDebug - Enable Data Streamer
Tie
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masters208 SIS 3———mTouch®i H Data Visualizer

ﬁé‘aData Streamer (FESZI1HHSERRL) -
1% HMCC mTouch Debug — Enable Data Streamer F%amfgv&ﬂg%@“ilfm -

-

° %}&Datastreamer/f—hﬁg :Prujects i|Files | Classes |Hesuuroellanagu.. E;

=[5 mTouch_mcc
o R T R UEOE R R DL AT T SR fData Visualizer | - merce
i & 01 o ke rls

& \gE] Source Files

mTouch

{:C:!} Easy Setup-l

| Information || Sensor/Button/Proximity/Slider || Advanced Filteringl Debugl

The Data streamer allows touch sensor debug information to be relayed on the USART
interface to Data Visualizer software tool. The debug setting should be enabled for i - B mtouch_button.c
initial sensor tuning and can be disabled later to avoid using USART and additionally - 8 mtouch_proximity.c

save code memory. +-- [ mtouch_sensor.c

B pin_manager.c
v/ | Enable Data Streamer g

_J ﬁ Libraries
USART Module EUSART - o[B8 Loadables

© 2018 Microchip Technology Incorporated. MR L7 - C19H05 TNG23 - %1KT /156
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SEHlData Visualizer:

L 3——mTouch®Wi H Data Visualizer

KeMCP2221 54 AR BUE 2 FIUSBI

T FData Visualizer (JILFRA)

ik Serial Port Control Panel 475 ¥ HIHIBD -
NG R REA 1 FECOMIER [

i Autodetect protocols (EH s Fik FEDatastreamer files
(Datastreamer3 ) /3,

ER AT IR L ISR LD Bl U R AP .

USB Serial Port (COM12) < - XOJSESEBHIN FEEFEPBERAE )

Baud rat Pari Stop bits = Open Terminal 1
audrats arity op B Autodetect protocols
9600 €~ 0 53 show S serch pa
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4

SEIS 3——mTouch®Wi H Data Visualizer

ERSER MTouchHFARE:

Data Visualizer

LN DGI Control Panel v x [
S Seial Port Control Panel v x
E=Bl Data Stream Control Panel v
-5 mTouch Data Visualizer A X
Button Data HCVD Data A
Sensor Type [ Reading Baseline Deviation Scaling Threshold State Sensor ID Additional Sampl
Button0 14991 14963 4 1 100 0 Sensor( 0
Buttonl 16207 16197 5 1 100 [} Sensorl 1
Button2 16300 16290 5 1 100 0 Sensor2 0
Button3 16271 16262 4 1 100 0 Sensor3 0 B
Buttond 19957 15928 127 1 100 1 Sensord 0

Microchip Technology Incorporated. iz Fi A ° C19H05 TNG23
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7,

f#igtData Streamer (FESLH2FF5ERR) -
EHSTART QTouch Debug — Enable Data Streamer
4t i Datastreamerfti%

A A T e CEHE RS S DL R AT 3R T o~ i Data Visualizer
fic & S

# hutoassign

o~
ks Reset

216$3——QTouch® I H Data Visualizer

Solution Explorer > X

@D o-aB|F =830
Search Solution Explorer (Ctrl+;) P~
Selution 'Lab2' (1 project)

|=d| Dependencies
|=d| Cutput Files
|=g] Libraries

[ Config

[ doxygen

[ examples

4 include

[ gtouch

4 | datastrearme
03EBD0000000000000AA5501.db)

A ¥ vy vTvTVT

Pin Selection [l Driven Shield | | Debug
Enable Data streamer]|

Parameters

The Data streamer allows touch sensor debug information to be relayed on the USART interface to_Atmel Data Visuslizer software tool. The debug

setting should be enabled for initial sensor tuning and can be disabled later to avoid using USART and additionally save code memory.
More informatien can be found in Microchip Developer Help page.

Summary

View/Configure UART (Optional)

[ 03ER0000O0000000000AASS01.ds
[ _03EB00000000000000AA5501. 5
h| datastreamer.h
¢ datastreamer_UUART _avr.c
P [ include

b £ lib
hl license.h
¢! touch.c
h! touch.h
P [ src
P [ utils
c atmel_start.c

| atmel_start.h

h
c| driver_isr.c
c

| main.c

Available Tools Notifications

icrochip Technology Incorporated. kiR X Fi A -

C19H05 TNG23
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SEHlData Visualizer:

21§ 3——QTouch® I H Data Visualizer

\k1,

¥4 ATtiny3217-XPROIEH: E|USBI; [,

FTHFData Visualizer (JSTRRA) .

ik Serial Port Control Panel (475 LI #I IR .
NIRRT FECOMIR o

s Autodetect protocols (EH &) FiEHDatastreamer files
(Datastreamer3 ) /3,

ER AT L. IR LB LE R R AP

r. Data Visuaha |£|E|i|1
»

DGI Control Panel

Serial Port Control Panel
5 || EDBG Virtual COM Port (COM153) < - XOJgE SN HZRF T BFIAR ) ~

Baud rate Parity Stop bits

0 [ 7] [107) @ @

m C:\Masters\C19H05\Lab2\Lab2\qtouch\datastreamer
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BN QTouchfE:

QTouch Data Visualizer

QTouch Modular Library User Guide: www.microchip.com
Glossary: www.microchip.com
Button Data Slider & Wheel Data
Channel ID Sensor Type State Delta Threshold Sensor State SW Delta SW Threshold Position
0 Button 0 o o 20 Slider 0 0 o 20 114
1 Button 1 1 154 20
2 Slider 0[0] o 4 20
3 Slider 0[1] 0 1 20
4 Slider 0[2] 0 [ 20

4340 4345 4350 4355 4360 4365 4370 4375 4380 4385 4390 4395 4400 4405 4410 4415 4420 4425 4430
Auto-seroll [ Automatically fit ¥

Legend Delta3 Threshold2

Microchip Technology Incorporated. fx #
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BEBRANMBEE R REE . BahFAENREESE.

QTouch Data Visualizer

QTouch Modular Library User Guide: www.mi@%‘ i @ };EF
7}
Glossary: www.micrachip.com e

ﬁumm Data Slider & Wheel Data
Channel ID Sensor Type State Delta Threshold Sensor SW Delta SW Threshold Position
0 Button 0 [ 0 20 Slider 0 o 20 114
1 Button 1 1 154 20
2 Slider 0[0] 0 4 20
3 Slider 0[1] 0 1 20
4 Slider 0[2] [ 0 20

QTouch Graph

4340 4345 4350 4355 4360 4365 4370 4375 4380 4385 4390 4395 4400 4405 4410 4415 4420 4425 4430
roll B Automatically fit ¥

Delta3 Threshold2
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fERe/AE I EEHE, BE RInEEHESE:

71.0 71.5 72.0 72.5 .| X .. 78.0 . 9. 80.0

Auto-scroll B Automatically fit Y
Legend Delta3
Threshold3 Thresholdd

Sensor Data
Channel ID Sensor Type Signal Reference ‘Compensation pF
0 Button 0 520 520 0 31.56975
1 Button 1 513 513 o 17.93475
2 Slider 0[0] 519 519 0 39.19725
3 Slider 0[1] 523 523 0 24.34725
4 Slider 0[2] 527 527 o 2569725
i p PTC ion circuit value which is equivalent to sensor capacitanc
"Compenstation " value can be used to check whether sensor is saturated. Refer to User Guide J? ﬁA ﬁ ﬁ ﬁ %
7N AH
Frequency Hop Data
CurrentFrequency ‘ 7 | HopFrequency0 ‘ 7 | HopFrequency1 ‘ 13 | HopFrequency2 ‘ 4 | [

IDisplayed frequencies are auto-tuned by QTouch Library based on noise levels

Debug Data
FrameCounter 7 Counter for datastreamer packets. Missing count indicate packet drop
QTouchLibError 0 Indicates library error state. Zero: no error. Refer “Error Code™ section in User Guide
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KR REE R R B s 0 2

PN

*  HiilLog Debugdata Start (FF4f  smew A Name Dremodied  Type
iailﬁ iﬁﬁ*}% ) # 30 Objects No items match your search.

© A4 -
o PATIRA :
«  Hilog Debugdata Stop (fik &M )
—La%iﬁ:ﬂ iﬂi&*& ) File name: | dashboard.csv o
© UPHRAFAE BT e i

Autodetect protocols i Flders e

CEZMEMPH D ST, -

B
] Edit [] Show EndpointsfiLog Debugdata “ISN #
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Data Visualizer

dashboard.csv - Excel A\ Vincent Liu - A14020

Insert  Pagelayout Formulas Data Review View @ Tell me what you want to do

L1
o ¥ cut = - - EPWapText General - BE D Normal Bad (E'EIEE' = < Autosum - Aqp p
e - gy . Good Neutral “|| Insert Delete Format - Sort & Find &
7 Formatpaimer B L U - O-A EfMeges: Center - | F2- % » | 33 53 Formatting ~ Table © eui b | - - Clear= ifter + Select~
Clipboard n Font m Alignment n Number [ Styles Cells Editing ~
K1 - J Deltal v
A B C D E F G H | J K L M N (o] P Q R $ T u Vv W -
1 [Time FrameCol Signal0  Reference Deltal Compens: State0 Threshold Signall  Reference|Deltal Compens: Statel Threshold Signal2  Reference Delta2 Compens: State2 Threshold Signal3  Reference Delta3 C
2| 33206 195 521 520 1 3156975 0 20 514 513 1| 17.93475 0 20 519 519 0 3919725 0 20 525 523 2 2
3| 33207 196 521 520 1 3156975 0 20 515 513 2| 17.93475 0 20 519 519 0 3919725 0 20 525 523 2 2
4| 33207 197 521 520 1 3156975 0 20 515 513 2| 17.93475 0 20 520 519 1 3919725 0 20 525 523 2 2
5| 33207 198 521 520 1 3156975 0 20 515 513 2| 17.93475 0 20 520 519 1 3919725 0 20 526 523 3 2
6| 33207 199 521 520 1 3156975 0 20 519 513 6| 17.93475 0 20 522 519 3 3919725 0 20 526 523 3 2
7| 33207 200 521 520 1 3156975 0 20 631 513 118| 17.93475 0 20 523 519 4 39.19725 0 20 526 523 32
8| 33208 201 521 520 1 3156975 0 20 648 513 135| 17.93475 0 20 523 519 4 39.19725 0 20 526 523 32
9| 33208 202 521 520 1 3156975 0 20 653 513 140| 17.93475 0 20 523 519 4 39.19725 0 20 526 523 32
10| 33208 203 521 521 0 3156975 0 20 657 513 144| 17.93475 0 20 523 520 3 39.19725 0 20 526 524 2 2
11| 33208 204 521 521 0 3156975 0 20 659 513 146| 17.93475 1 20 523 520 3 39.19725 0 20 526 524 2 2
12| 33208 205 521 521 0 3156975 0 20 659 513 146| 17.93475 20 523 520 3 3919725 0 20 526 524 2 2
13| 33208 206 521 521 0 3156975 0 20 655 4. & o 20 523 520 3 3919725 0 20 525 524 12
14| 33209 207 521 521 0 3156975 0 20 654 HS 'Ult ) %Xm 20 523 520 3 39.19725 0 20 524 524 0 2
15| 33:209 208 521 521 0 3156975 0 20 647 513 134) 1793475 1 20 523 520 3 39.19725 0 20 524 524 0 2
16| 33:209 209 521 521 0 3156975 0 20 636 513 123| 17.93475 1 20 523 520 3 39.19725 0 20 524 524 0 2
17| 33209 210 521 521 0 3156975 0 20 609 513 96 17.83475 1 20 522 520 2 3818725 0 20 525 524 12
18| 33210 211 522 521 1 3156975 0 20 521 513 8| 17.83475 1 20 521 520 1 3818725 0 20 525 524 12
19| 33210 212 522 521 1 3156975 0 20 515 513 2| 17.93475 1 20 521 520 1 3919725 0 20 525 524 12
20( 33210 213 522 521 1 3156975 0 20 515 513 2| 17.93475 1 20 521 520 1 3919725 0 20 525 524 12
21| 33210 214 522 521 1 3156975 0 20 514 513 1| 17.93475 1 20 521 520 1 3919725 0 20 525 524 12
22| 33210 215 522 521 1 3156975 0 20 514 513 1| 17.93475 0 20 521 520 1 3919725 0 20 525 524 12
23| 33210 216 522 521 1 3156975 0 20 515 513 2| 17.93475 0 20 521 520 1 3919725 0 20 525 524 12
24( 33211 217 526 521 5 3156975 0 20 515 513 2| 17.93475 0 20 521 520 1 3919725 0 20 527 524 3 2
25( 33211 218 648 521 127 3156975 0 20 515 513 2| 17.93475 0 20 524 520 4 39.19725 0 20 528 524 4 2
26| 33211 219 651 521 130 3156975 0 20 515 513 2| 17.93475 0 20 524 520 4 39.19725 0 20 528 524 4 2
27| 33211 220 652 521 131 3156975 0 20 515 513 2| 17.93475 0 20 524 520 4 39.19725 0 20 528 524 4 2
28| 33211 221 655 521 134 3156975 0 20 515 513 2| 17.93475 0 20 524 520 4 39.19725 0 20 528 524 4 2
29| 33211 222 656 521 135 3156975 1 20 515 513 2| 17.93475 0 20 524 520 4 39.19725 0 20 528 524 4 2
30( 33212 223 656 521 135 3156975 1 20 515 513 2| 17.93475 0 20 524 520 4 3919725 0 20 528 524 4 2
1 21 224 654 521 1 156375 1 0 515 51 211793475 Q 0 524 520 4 3919725 0 0 ) 524 A
dashboard [©) < r
Ready Average: 16.25454545 Count: 386  Sum: 6258 - m - ] + 100%

12:34
2018/6/11

chip Technology Incorporated. kX Ffi
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2B A A R—E

FE, 2% A% 8% F, B A A B Al

Pk = A2 5%

B 7K 2 Al 5 it

AR ThFE R 5 %

MCCHImTouch®# SEIe1
STARTHIQTouch®fE el FE——5RI62

Data Visualizer N\ | ]——32%:3

ff FData Visualizer M FE S HR AT R 4A
SEIR A e ) i 7K A e 7P T e ——Pf in S5 5
mTouch®a{QTouch®g A5 FHE—A™ 2
¥

SEIGA

© 2018 Microchip Technology Incorporated. iR iXFi7A - C19H05 TNG23



MICROCHIP
MASTERs 2018

SEIGA .
18 Data Visualizerfl

QTouch®EHAL ESH
KT E RS




Mlcg:mp ﬁ%%ﬁ%ﬁ

MASTERs 2018

‘ JE{QE
1 25 A R {5

¢ n??%ﬁgﬁﬂﬁ%u
REMAL Sy (DD JEHSES . BRI i
78 FEL FS 8] /3059 A1 B

R
AL M

: ﬂX@%?&ﬁﬁ ‘
FAREIE R . AKSHIH KT 5 F7 220 [A]
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. BTN

.

£ = B

CHAMMNEL PARAMETERS

Channel Id Digital Filtering

T © Analog Gain | @ Series Resistor | @ Addition... = @ PTC Pre-Scaler | @ Threshold | @ Hys
© Oversamples | @ Gain

[l Sensor Id: bftton 0

o 16 1 1 Mo Resistor 0 Divide by 4 20 25 per
= Sensor Id: bftton 1

1 16 1 1 Mo Resistor 0 Divide by 4 20 25 per
= Sensor Id: sljder 0

2 16 1 1 Mo Resistor 0 Divide by 4 20 25 per
3 16 1 1 Mo Resistor 0 Divide by 4 20 25 per
4 16 1 1 Mo Resistor 0 Divide by 4 20 25 per

Microchip Technology Incorporated. iR iXFi 7 - C19H05 TNG23
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CHAMMNEL PARAMETERS

TSR Ut

BERESH

Digital Filtering

Channel Id
T © Oversamples | @ Gain

H Sensor Id: button 0

o 16 1
H Sensor Id: button 1

1 16 1
= Sensor Id: slider 0

2 16 1

3 16 1

4 16 1

Microchip Technology Incorporated. lRIXFi7A °

© Analog Gain

© Series Resistor | @ Addition...
No Resistor n]
No Resistor 0]
No Resistor 0
Mo Resistor o]
No Resistor 0

C19H05 TNG23

@ FTC Pre-Scaler

Divide by 4

Divide by 4

Divide by 4

Divide by 4
Divide by 4

@ Threshold

20

20

20
20
20

@ Hys

25 per

25 per

25 per
25 per
25 per
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o fRERARHE
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CHANNEL PARAMETERS

BERESH

TSR Ut

Digital Filtering
0 Analog Gain | @ Series Resistor
amples | @ Gain

1 1 Mo Resistor
1 1 Mo Resistor
1 1 No Resistor
1 1 No Resistor
1 1 Mo Resistor

Microchip Technology Incorporated. lRIXFi7A °

© Addition...

@ PTC Pre-Scaler

Divide by 4

Divide by 4

Divide by 4

Divide by 4
Divide by 4

C19H05 TNG23

@ Threshold

20

20

20
20
20

@ Hysterisis

25 percent ...

25 percent ...

25 percent ...
25 percent ...
25 percent...

@ Sensor AKS

No AKS setting

No AKS setting

No AKS setting
Mo AKS setting
NoO AKS setting

3
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SENSOR PARAMETERS

Detect Integration: 4

Away from Touch Recal Integration | 5 | '
Count:

Away from Touch Recalibration | 100 percant of Touch threshold

Thrashold:

Touch Drift Rate: | 20 | ‘
Away from Touch Drift Rate: | 5 | .
Drift hold time: | 20 | '
Re-burst mode: | Reburst senseors only in process of calibration / filter in / filter cut and AKS groups

Max on duration: | 0 | ‘
Scan Rate[ms): | 20 | |
Acquisition frequency: | FREQ_SEL_O

Microchip Technology Incorporated. iR iXFi 7 - C19H05 TNG23
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1 Driver Sheild 2

©  ARIEERAKS CRHARHZ M) 2

B #define DEF_NUM_SENSORS (5)

CHANNEL PARAMETERS

R /* Defines Key Sensor setting
Digital Filtering

o4 * {Sensor Threshold, Sensor Hysterisis, @ Hysterisis | @ Sensor AKS
ampl Gai
mples | @ Gain Sensor AKS}
*/
1 1 . 25 percent... | Mo AKS settin
#define KEY_©_PARAMS ? £
1 1 { 25 percent ... | No AKS setting
20, HYST_25, NO_AKS_GROUP
1 1 } 25 percent ... | No AKS setting
1 1 - 25 percent ... | No AKS setting
1 1 Mo Resistor 0 Divide by 4 20 25 percent... | Mo AKS setting
4 I

© 2018 Microchip Technology Incorporated. MR Fi 75 - C19HO05 TNG23 ol %IKT /175
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B{E = 60, ¥mMA =1, ¥D
BaEEE =1mm

Button Data Slider & Wheel Data
Channel ID Sensor Type State Delta Threshold Sensor State SW Delta SW Threshold Position

0 Button 0 ] & &0 Slider 0 0 0 20 ]
1 Button 1 0 38 il

—
2 Slider 0[0] 0 1 60 E 7

ME /)N

3 Slider 0[1] 0 1 &0

»
4 Slider 0[2] 0 2 60 4y

4

QTouch Graph

Microchip Technology Incorporated. iz Fi A ° C19H05 TNG23
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=1

BEEREE =1mm

B{E =20, A =1, ¥RD
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Button Data Slider & Wheel Data
Channel ID Sensor Type State Delta Threshold Sensor State SW Delta SW Threshold Position
0 Button 0 o 1 20 Slider 0 0 0 20 0
1 Button 1 1 38
\] »y
2 Slider 0[0] 0 : 2 \ %1& Iﬁ @ n u -LD %IJ ﬁm ﬁ
] /)
3 Slider O[1] 0 1 20
4 Slider 0[2] 0 o] 20
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B{E = 30, WA =1, WD
=1

BHEEER = demim-
Channel ID Sensor Type State Threshold Sensor tate W Delta SW Threshold Position
0 Button 0 0 22 1\ Slider 0 0 0 20 0
1 B 1 0 3
utton 3 30 \
= = A

2 Slider 0[0] 0 2 30 1oTt. X 'E‘ 4 X
3 Slider 0[1] 0 7 30
4 Slider 0[2] 0 6 30

QTouch Graph

~ N | T | .
| A aTa WV Wate | L 1
v L Yy UL n_._ i
Y S o' VY et U 'y

Microchip Technology Incorporated. iz Fi A ° C19H05 TNG23
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B{E =20, A =1, WD

sunot BHEEREE = 2«yme-
elta Thre: ate clta

Channel ID Sensor Type State Sensor tat W Delt SW Threshold Positjo
0 Button 0 1 20 Slider 0 0 0 0
1 Button 1 o &0
— O R e
2 Slider 0[0] 0 20 \ [=] —’3‘]& =] I’
3 Slider 0[1] 0 20
‘ Hder 0 - - i @fg E%

QTouch Graph

© 2018 Microchip Technology Incorporated. iR iXFi7A - C19H05 TNG23
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IEJ'?ME 40, HFWA =1, WD
Buton Dt E gg BEE )g gf.-,

Channel ID Sensor Type State Delta Threshold [  b—1—Semor S¥Frestrotd st
0 Button 0 1 51 40 Slider 0 20 [
1 Button 1 0 13 ﬂ\n
e R ———
3 Slider 0[1] ] ] 20
4 Slider 0[2] 0 9 40

QTouch Graph

=g eV, ¥, B
——
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BE = 40, ¥IMA =1, 32D
=2

BRREEKE =2mm

R HDI =1

QTouch Graph

54,0 54,5 55,0 555 56,0 56,5 57,0 57.5
Auto-scroll [ Automatically fit Y
Legend

Threshold3 Thresholdd

* Vertial Zoom: Ctrl Key + Mouse Scroll (uncheck "Automatically fit Y" aption). * Horizontal Zoom: Left-Shift Key + Mouse Scroll. * Click on "Legend" to enable or disable plot.

° RS s e SO BE I OB R L
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R{E = 40, WmA =1, ¥mED
=2
Button Data E%}%EE =2mm

e : AKS_GROUP_1
2 Slider 0[0] 0 8 ® j‘j T ISB.JJ: H ﬁﬁ@ﬁﬁ@] ’[%‘ ﬁf%ﬁ’ﬁﬂ
BT % —TAKSH

QTouch Graph

© 2018 Microchip Technology Incorporated. iR iXFi7A - C19H05 TNG23



Mlcg:mp i%ll. Jlél\ /‘I-g

MASTERs 2018

© WHERRTSH
© NWAFEREHITERIAT
- fEData Visualizer AT ¥I4L45 5
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FH 25 A% IR FE B AR R B

L 3B Y= e

B K EAl S ¥t

AR TR R 5 W T

MCCHImTouch®gE SEIg1
STARTHIQTouch®fE el FE——5RI62

Data Visualizer \ | ]—3E%3

ff F Data Visualizer M FES R A AR R4
SEIR A5 e ) i 7K A0 R 7 Th e ——Pf in S 585
mTouch®a{QTouch®g A5 FHE—A™ 2
JS¥7

SEI6A
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o ARG B RIHUEAT R R E E
o ARIEGER A B B o PR B
o WEMREYE e, DOSEEUME PR AE . B H R

]|

Touch sensor

Series resistor

RS pr—
e
Parasitic | - .
capacitance me—p— | LX | __ Free space capacitance
Cp | s (self capacitance)
Ground return | |C8
capacitance ITr?
Earth
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CpINAEMH X IEFE. (q=C*V)
MIZEMGND 2 EAKES, Cplain, BA/KEBIT#EHE 21,
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WX B i LA -5 1% Rk s FEARORE [R] 1) AL AR B
CpA0, RINEAT AL
PR AR AN B = TR KA 2 3B Cp R AR AL, IYCp AFELE.
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O
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© QT7 Xplained#i 3l HIFe &

QT7 Xplained Pro Extension Board

sl
Qtouch SC PAS _ [T} 1
Button 1 PB1 T 2
PBO 1 1k | 3
Medium QTouch Slider
PAT T

]

EXTENSION 1
Header

=
QTench Bunon

PAL T

*PAB NI B 5 | Bl -

Qtouch SC Qtouch SC

Button 2 Slider [ | [t DRIVEN_SHIELD
Pin Selection | Driven Shield
Sensor Type Channel ID Pin Selection
Pin Selection @ Driven Shield
button 0 Y-line: ¥/3 (PA7) _ U2

button 1 ¥-line: ¥/0 (PA4)

Enable Driven Shield

Enable Dedicated Shield Pin

shield pin: ¥/2 (PAB)

B slider 0 Y-line: 1(PAS)

¥-line: Y/4 (PB1)

Y-line: Y/5 (PBO)
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i Solution 'LABS' (1 project)

LAB5
I [=d Dependencies
P [=d| Output Files
I+ |2l Libraries
P [ Cenfig
P [ doxygen
P [ examples
B [ include
P [ gtouch
4 | src
¢ bod.c
¢ clketrl.c
¢ cpuint.c

< drver_init.c

‘@l Solution 'LABS' (1 project)

Fi

LABS
I =4 Dependencies
P =4 Output Files
b [:5] Libraries
P [ Config
P [ doxygen
P [ examples
I [ include
4 | gtouch
b [ datastreamer
P [ include
b 1 lib
h license.h
c touch.c

. E“driver_initlcc(“)qﬂEFH*EFEE’MJCE%E%‘?L‘[F&% - RIFPAGIE N ZEEE T

vold system_ini

{
/* PAB is set as a log low output to emulate & grounded shield */
/* Task 1a:|Disah1e PAG as a logic low output */ |
PAG_set dir(PORT _DIR OUT);
PAG_set_level(false);
¥

- #£“touch.h” s FA#E NI AV & £ E #NODE_SELFCAP

/* Task 1h:|Enable Driven Shieldl*i
#define DEF_SENSOR_TYPE NODE_SELFCAP

- ftouch.n" P BN EX B NAR - EEERF

#define JUSE DRIVEN SHIELD @ |
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« JEil “Re-Configure Atmel Start Project” (¥t & Atmel Startlii H ) Sz 5 58 F14A 1 oK
I

atmel start_pins.h IR IRl Solution Explorer

Errra— T S D

#include <atmel start.h> |+

Search Solution Explorer (Cirl+)

N

#include “touch_example.h”
Solution ‘Driven_GPIO' (1 project)
Zint main(void)
{ b o= [l Build
/* Initializes MCU, drive 5
; b ¢
atmel_start_init(); ) AL R
. ﬁ'( Clean
/* Replace with your app b9
while (1) { » T3¢ 33 CopyFullPath
‘touch_example(); 4 [ ¢ [F Collapse
) } — » 0 Scope to This
4 U
B New Solution Explorer View *A42 N e Y N
pog SR E AN %

Add v
*AAR N 250 T Ak = =

B ‘-7" = Add Library 1@&m‘u’f§ﬁb*uﬁ<iggzﬂﬁﬁo
| T Setas StantUp Project
[ Add Arduino Library

| g

4 Re-Configure Atmel Start Project

e 1 78 70 ST = e e e e o

Take Snapshot

View Example Project Help »

g

7 worssgn D weset ]

S =TT T
pnsecion | rem s
“ PinSelection [l Driven Shield
To improve noise performance and water olerance, driven shield To improve noise performance and water tolerance, driven shield
Driven shield can be enabled elther on adjacent sensors anly or 3 Paramet Driven shield can be enabled either on adjacent sensors only or a
More information can be found Microchip Developer Help page More information can be found Microchip Developer Help page
— _ A
Notifi n

Notification (Dlnab\e Driven Shield lnab\e Driven Shield
'~ I

\'!Wab\e Dedicated Shield Pin
~/

o fE “http://start.atmel.com/” bG8 FME Sk K K S B kg i I H
ANFERA CRE T AL

SR Driven Shield activated on
adjacent keys
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SO0V.IN GND 133 ¢

. X }uusuﬁs sov vec 3Te o
. | E E ! ﬁ EEE | - armelT

weSSOREuENT 1 20m

o ono T

@Mlcnocmp Pas pa7 €1

a7 PBa T

arsmt
@ ATTINY3217 XK PLAINEDrrolEeS R TR

PAS PAs ©
PA1 PAZ €
pe3 PB2 =1

arsmz

© IRBhEERK

ICROCHIP
va7
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@] Solution 'LABS' (1 project) - B“touch.h"® B9 El{E
B b .;:ﬁipHMendes /* Task 2a: Increase Threshold */
b =i OutputFiles /* Defines Key Sensor setting
b [ Libraries * [sensor Threshold, Sensor Hysterisis, Sensor AKS}
b [ Config *f
b [ doxygen #define KEY_@ PARAMS
b [ examples
b [ include HYST 25, MO_AKS GROUP
4 [ gqtouch }
b [ datastreamer .
b [ include
b D3 lib - E“touch.h"FIFILTER_LEVEL
b ficenseh /* Defines node parameter setting
Sl touch.c * [shield line, Y-line, Charge Share Delay, NODE_RSEL_PRSC(series resistor, prescaler), NODE_G(Analog Gain , Digital
* Gain), filter level}

*/
#define NODE_@_PARAMS

Y{2) | v(e)y | v(4) | (1) | ¥(3),_Y(3), @, NODE RSEL_PRSC({RSEL_VAL 8, PRSC_DIV SEL_4),
NODE_GAIN(GAIN 1, GAIN_1),| FILTER LEVEL 16

- FE“touch.n”F AR AYE X B4 DEF_FREQ AUTOTUNE_ENABLE, e BE&iET

/* Task 4b: Enable FREQUENCY HOP AUTO TUNE */
/* Enable / Disable the frequency hop auto tune
* Range: 8 / 1
* Default value: 1
*/|
Hidefine DEF FREQ AUTOTUNE ENABLE @]
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AAAAAAAAAAAAAAAAAA
- e. In Frequency Hop, more than one bursting frequency (us
@se quency Hop.
L] m oc
o '
100K ohm
- CHANNEL CONFIGURATION PARAMETERS
a Frequency Step: seev Maximum Variance .
8 Hop Frequency 0 FREQSE0 -] TuneinCount R
16
. Hop Frequency 1 FREQ_SEL 1
[ sersor o) Hop Frequency 2 FREQSEL2

©  {E “http://start.atmel.com/” _EEIEAE I H
ANFEA CRERTASLE)
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*  ERBEMTouch®PPE T EA[DM160227]

*  PICKkit™ 3Z5fE#3[PG164130]

* ATtiny3217 Xplained Pro [ATTINY3217-XPRO]
* ATQT7 Xplained Pro [ATQT7-XPRO]
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ATSAML10/L11 Xplained Pro
[ATSAML10-XPROJFI[ATSAML11-XPRO]
e 32 MHz Arm Cortex® M23 4 #%

* 564 KBIN17/16 KB SRAM

*  picoPower®Hi R

o WIAIPTC (20 SC, 10x10 MC)
*  Arm® TrustZone®fi R

TRPRFRRRPE:
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*  PICkit™ 4728 1R A5 [PG164140]
o RS RVFIIVE R PR AT BE L g e
*  HirHJEANL.20VE5.5V
o IR EE W O S FRALE
JTAGHT § AT 28 ik

o M EARBEAH240ITAG
FICSPHI R %t

- i SDEFIProgrammer-to-Go (PTG)
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MTouch®f
M %Eid

. CVD?I‘H%'%E’JELH% ic:

%N1478= {mTouchfim 4% BAR 7 ZRETTVEH B 7 E
3

* AN1334: Techniques for Robust Touch Sensing Design
* AN1492: Microchip Capacitive Proximity Design Guide

* ANI1626: Implementing Metal Over Capacitive Touch
Sensors

* ANZ2098: Water Resistance
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M %

° PTC*H?%E‘JT“ ZENE
AT09363: PTC Robustness Design Guide
* AT12405: Low Power Sensor Design with PTC

* QTANOO79: Buttons, Sliders and Wheels Sensor Design
Guideline
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