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1 Introduction

The SX8663 Evaluation Kit enables the evaluation of the SX8662 and SX8663; Semtech's Capacitive Button Matrix
(up to 36) and Proximity Controllers with Individual LED Drivers and Buzzer Output

capo

SX8663 |-

cap3 analog sensor clock PWM LED
interface generation controller
cap9 RC

ap!
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ap3
caps
cap10

caps
cap?
power management
gpiod.
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caps apic0
capd ROM 12c
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! gl & t]
L 30 Capacitive Matrix Buttons +Proximity —
HOST
N

Figure 1: SX8663 Typical Application

SX8662/3 main features include:
4 Complete Capacitive Touch-Button Solution
0 Up to 36 Matrix Buttons
0 Up to 36 LEDs Control for individual Visual Feedback with Auto Lightening
o Configurable Single or Continuous Fading Mode
0 256 steps PWM Linear and Logarithmic control
Proximity Sensing up to several centimetres (SX8663)
4 High Resolution Capacitive Sensing
0 Up to 100pF of Offset Cap. Compensation at Full Sensitivity
0 Capable of Sensing up thru 5mm thick Overlay Materials
4 Support of buzzer for audible feedback
User-selectable Button Reporting Configuration
4 Extremely Low Power
0 8uA (typ) in Sleep Mode
0 100uA (typ) in Doze Mode (195ms)
0 460uA (typ) in Active Mode (30ms)
4 Programmable Scanning Period from 15ms to several seconds
4 Auto Offset Compensation
o Eliminates false triggers due to environmental factors (temperature, humidity)

<&

<&

o Initiated on power-up and configurable intervals

4 Multi-Time In-Field Programmable Firmware Parameters for Ultimate Flexibility
o On-chip user programmable memory for fast, self contained start-up

4 No External Components per Sensor Input

4 Internal Clock Requires No External Components

4 400 KHz I12C Interface with Programmable Address

Rev 1 — 5" August 2011 5 www.semtech.com
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2 Getting Started

2.1 Kit Contents

As illustrated in the figure below, the Evaluation kit is composed of:
» SX8663EVK board with 2mm acrylic glass overlay.
» CDROM including all necessary PC software and documentation (requires min. Windows XP)
» Mini USB cable to connect the SX8663EVK board to the PC
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Figure 2: EVK Contents
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2.2 Installation/Quick Start

1- Put the CDROM in your computer. If the installation does not start automatically, launch
“SX8663EvaluationKitSetup.exe” manually.

2- Follow installation guidelines until the process is completed. Please note that .NET Framework 3.5 and the
FTDI USB driver will be automatically downloaded and installed if not detected on your computer.

3- Set the ON/OFF switch (#4) to OFF (left position).

4- Connect the EVK board to the PC with the mini USB cable to connecter #1.

Figure 3: EVK Startup

5- The PC will recognize the EVK.
6- Set the ON/OFF switch (#4) to ON (right position).
7- The red LED (#6) will light up

The EVK is now ready to be used in stand-alone demo mode (without GUI).
By default the chip is configured for 6x6 button matrix operation; touching any matrix button (MKx) will turn ON its
corresponding green LED (DMKX) while when the button is released the LED with fade OFF.
For more detailed evaluation and changing the default configuration of the EVK the GUI needs to be started.
8- Launch “SX8663EVK” from PC Start menu.
9- The EVK will be connected automatically and the following window will appear.

(In case the auto connect did not succeed: Click on “Disconnect/Connect” button | <= in toolbar or select
‘Connect’ in File menu)

Rev 1 —5" August 2011 7 www.semtech.com
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7 SXB663 Evaluation Kit

File. Action  Help

= N | Doze Seep | M [12Caddressi 08 = |

General ' Cap Sensors | Buttors | Prosimity | Buzzer | GPIO | SPM /12C]
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-
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Figure 4: EVK GUI Window

The product ‘SX8663’ is shown in the left bottom corner of the GUI.

10- Touch with your finger any matrix button (e.g. MK1) on the EVK and the GUI shows MK1 is touched (white).
DMK11 on the EVK will be turned on to the maximum intensity.

The EVK and GUI are now operational.

Rev 1 — 5" August 2011
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Figure 5: Button MK1 Touched
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2.3 Other Demos

By default the EVK is preconfigured for a 6x6 matrix button demo (MK only).

The CD contains spm files which allow to quickly demonstrate/evaluate the three other possible sensors
configurations: MK+PK; MK+PS; MK+PK+PS.

Assuming both EVK and GUI are operational/connected steps below must be performed:

a) Set the application jumpers according to the desired configuration :

$/CAPLL - GND
- PS = GND (right) oKk
- PK = CAP11 (left) -
- GPIO6 = DPK (right) , : »
- CAP11->MK = Open o KRXATON, R0
- CAP10->MK =ON K GP106
- GPIO7 = BUZ (left) or Open XX : ' -

DMK - DPK
captthL L " ik
capifilr

; camoﬁ

GND

- PS = CAP11 (left)

- PK = Open ‘ : ", i
- GPIO6 = Open -

- CAP11->MK = Open cm::” :‘T:m

- CAP10->MK = ON X5 ™ ,

- GPIO7 = BUZ (left) or Open . l:* 4

(3 _ - DPK
coorify i1

CAPIOEL

- PS = CAP11 (left)

- PK = CAP10 (right)

- GPIO6 = DPK (right)
- CAP11->MK = Open 't:.nvé;:,ls_t:w
- CAP10->MK = Open ;

- GPIO7 = BUZ (left) or Open | s : 1
) X oMK DPK

‘ca‘PuE ‘!, L

CAPXOEL'

Rev 1 — 5" August 2011 9 www.semtech.com
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b) Inthe GUI go to File->Open SPM... and open the file corresponding to the desired configuration :
- SX8663_MK.spm
- SX8663_MK_PK.spm
- SX8663_MK_PS_PK.spm
c) Inthe GUI go to Action->Compensate Offset
The EVK is now ready to be used in the new configuration.
Please note that in MK+PK+PS configuration MK26-30 are not active (Cf GUI) but their LEDs are still connected and

hence indirectly controlled by the TSM matrix. Please ignore their states since in a real MK+PS+PK application
these LEDs wouldn't exist.

2.4 GUI Tooltips

All GUI buttons, LEDs, scroll bars, icons have tooltips which explain briefly the functionality. The tooltips can be
activated by the user by moving the mouse over the desired area (see example 12C address selection).

12 address: |0xZB |v]

0 | SPM S IZC

|S>¢:8E~E~3 I2C address selectiuni-

Figure 6: Tooltip Example

Rev 1 — 5" August 2011 10 www.semtech.com
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3 Hardware Description

The EVK board is described in this chapter. Please refer to the schematics and layout provided at the end of the
document for more details about the exact hardware implementation.

3.1 Overview
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Figure 7: SX8663EVK Board Picture

3.1.1 USB Connector (#1)

The USB connector allows the EVK to be connected to a PC from which it will get its power and
configuration/control commands via the dedicated software.

3.1.2 VREG (#2)

VREG is fixed to the typical operating voltage of 3.3V using the Semtech SC153 voltage regulator, ensuring correct
I2C communication between the SX8663 and the FT2232D.

3.1.3 EEPROM (#3)

FT2232D is associated to an EEPROM which keeps the FTDI chip’s parameters when power is turned off. The
EEPROM is used to customize USB device description.

3.1.4 ON/OFF switch (#4)

The ON/OFF switch turns ON (right position) or OFF (left position) the supply for the SX8663 and at the same time
the red power indication LED (#6).

Rev 1 —5" August 2011 11 www.semtech.com
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3.1.5 Application Jumpers (#5)

The application jumpers are meant to adapt the physical connection of the sensors and GPIOs to the actual
configuration programmed inside the chip

Default positions of application jumpers (6x6 button matrix with tri-state multiplexing):
- The PS jumper is in GND position (right)

- The PK jumper is open

- The GPIO6 jumper is in DMK position (left)

- The two lower jumpers (CAP11->MK; CAP10->MK) are ON.

- The GPIO7 jumper is open

3.1.6 Power Indication LED (#6)
The read LED indicates if the SX8663 is turned ON or OFF, according the position of switch (#4).

3.1.7 FT2232D (#7)

The FT2232D from FTDI will be used as a USB to 12C bridge between the PC and the SX8663; moreover it will also
monitor and control RESETB and INTB signals (similar to what a host would do in a final application).
The USB bridge is supplied directly over the USB cable.

3.1.8 Stand-alone Jumpers (#8)

These six jumpers are connecting the FT2232D bridge to the SX8663.
Their purpose is, as their name suggests, being able to disconnect the SX8663 from the rest of the circuitry to
access it externally (with an external host, sharing another 12C bus, etc.).

RESETB
V3V3
VDD_LED
INTB
ScL
SDA

Figure 8: Stand-alone Jumpers

3.1.9 Header (#9)

The header, 2x10 pins, allows the user connect to the different signals on the board e.g. for monitoring purposes.

Rev 1 — 5" August 2011 12 www.semtech.com
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V3V3reg

SCL
SDA

GPI101
GPI1O0

INTB
GND

(ON©)

(ON©)

(ON©)

(ON©)

(ON©)

O O

O O

O O

o O

O O

VDD_LED
V3V3
RESETB

GP102
GPIO3

GP104

GPIO5
GPI106

GPI107

Figure 9: Header

3.1.10 SX8663 (#10)

The Semtech Capacitive Touch and Proximity Controller.

3.1.11 Sensors and LEDs (#11)

This section implements all the possible sensors (36 matrix buttons, 1 priority button and 1 proximity sensor) as well

as one individual LED per button

Rev 1 — 5" August 2011 13
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4 Guided Tour of the GUI/EVK

4.1 Introduction
This section allows the user to get to know the basics of the SX8663 and its evaluation Kit.
More technical details are given in following chapters and in the product datasheet (reference [1]).

The steps in this chapter are straight forward and do not require a very detailed knowledge of the SX8663 neither of
the EVK.

4.2 Operation Modes

Directly after a power up of the EVK the SX8663 will enter Active mode and sensor pins will be sensed every 30ms.
The user can change the operation mode by clicking on the icons.
The actual operation mode is then highlighted as shown below.

Doze Sleep Ackive Sleep Ackive Doze

active mode doze mode sleep mode

Figure 10: Operating Modes

The sensor pins are sensed every 195 ms in Doze Mode.
The sensor pins are not sensed at all in Sleep Mode.
There are 2 ways to change manually operating mode:
1) Using the Toolbar buttons

2) Using the Action menu

4.3 LEDs Behavior

Touching MK1 will change the LED DMK1 intensity on the EVK from OFF to maximum intensity
When MK1 is released the LED will slowly fade out until it's OFF.

DMK1 is driven using Triple State Multiplexing (TSM) technique so in order to change its behavior we first need to
identify which GPIO drives it.

Cf. EVK schematics DMK1 is connected between GPIO1 (anode) and GPIOO (cathode) so to change its behavior
we need to modify GPIO1 parameters.

Please note that in the TSM matrix each GPIO drives up to 6 LEDs so all of them will have the same behavior.

In the GPIO tab Dec time of column 101 can be changed from 2ms (default) to OFF for example.

Rev 1 — 5" August 2011 14 www.semtech.com
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Autalight: 0N v||ON v | oM v | oN v | on | on v [ on v|
Polarity cveted o (Momal s |Womal v [Nomal v |Momal o ||Nomal | Homal s [Nomal v
ON intenity: | 25 2 || 25541l 2558 2558 | 25581 25581 255
OFF intemnszity: | d || 0 || 02 || 0 :“ e ” 03 ” 03 || 0is :
Function: |Log w ” Log L i|_l_|:|g L !iEg w !i Log W iiho_g w |i£g ' |
Inc factar: 1 v|l1 v||1 v||1 vil'l v”_'l VH'I v!
SPM
Dec factar ' |1 v|i1 v||1 v||1 v_||1 v||1 v||1 v
Inc time: IFf ofF wforr wlorr wforr wlofr o vofF ¢
Dec time: 20 |2.D ms v|!2.EI s v||2.D ms v||2.EI i VHZD ms (||‘9||2.D ms V|
OFF delay: OFF  w|oFF  ~|0FF  w|ofFF  w[ofF O v 0FF v
Pullup/Pulldowr: Uil | Disabled v | Disabled | Disabled || Disabled | Disabled v ||Disabled || Disabled |
I I e N | T Eb el
Fading Mode Single |Sing|e » “ Single w || Single - il Single b ii_SingIe L || Single » || Single Vl
e GFO control: [FEF OFF [OFF OFF FF BFF I
GFPintensity: | o2 H 02 0z 02 D] gz 03]

Figure 11: GPIO Tab Modified

Each modification on this tab is immediately written to the EVK.
After this is done, all the LEDs driven by GPIO1 (i.e. DMK1, DMK3, DMK11, DMK13 and DMK22) turn off directly
after a release instead of fading out slowly.

4.4 Capacitive Sensors

The SX8663 starts up with 36 MK buttons (6x6 matrix) and no PK or PS.
The right side of the GUI shows the current sensors configuration.
Grey icons are disabled sensors/functions.

Important: For correct behavior the application jumpers on board must match the programmed MK/PK/PS
configuration.
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7 SXB663 Evaluation Kit
Fle Acion  Help
5 i | |2 | [[adie]

Genetal | Cap Sensors | Buttons | Proimity | Buzzer | GPIO | 5PM /12C]

Doze Sleep |&J12Caddress: 0x2E __YJ

s OO0O0O0O0O

CAPTT Mk3s  MK35  MK34  MK33  MK3Z  MK31

0000000

CAP3  Mkzs  MK24  MK23  MK22  MK21  MK30

T o Q00000
20 Address CAPT  MKIE  MKTS  MKI4  MKI3  MKZD  MK29
Active scan period 05| me O O O O O O O
Doze sean periad: 19525] me CAPE  MKS  MKE  MK7  MKIZ  MK1S  MKzS

T ocOOOO0OO

CAPS  Mk4  MK3  MKE  MKIT  MKIE  MK27

0cOOO0OO00

CAP4 MEZ  MKS  MKID MKIZ  MK2E

o O 0 O O O

CAFO CAP] CAF2  CAP3 CAPE  CAPID

-

Figure 12: MK/Default Configuration

PK and PS can be enabled respectively in the “Buttons” and “Proximity” tabs.

The screenshot below show a MK + PS configuration resulting from enabling proximity sensing in the relevant tab
. 7 SXB663 Evalualil.m Kit

Fle  Acion  Help

= | I%Jj |, | Doze Sleep | My JI?Caddress: OxZE __YJ

| General I E:au“éi‘énsurs I I‘B‘L‘J‘liuﬂs{ Prowimity |Euzze; | GPio SF'M:‘IZE

o OOOOOC)

CARTT kss  MKas  MK34 MK33 MK3Z MK3)

0000000

CAP3
Proimity enable: &0 O oK e MEZ25  MK24  MEZ3 MK2Z2  ME21 ME30

Prox reparting: “30[}; ".i O
3 CAPT  Mk1e  MKIG  MET4  MKIZ  MKZD  MEK29

Far debounce |DFF vl Samples Huysteresis
Close debounce OFF s | Samples PrasuegThresh O O O O O O O
T | CAPE Mk  MKE  MK?  MKI2Z  MKI13  MK28
MK LEDs Pros Off Delay |20 ~| ProxCompNegT hresh

1E%Ma) v | ProxCompMegCrt ax 15'

0cOO0O00O00

ME LED s intensity during Prax |
I | CAPS  Mk4  MK3  MKE  MKIT  MKIE  MK27
PS LEDIGPIO?] status when bullon loushed | On | ProsStuckatTimeaut 0z

0cOOO0OO00

CAP4 MEZ  MKS  MKID MKIZ  MK2E

o O 0 O O O

CAFO CAP] CAF2  CAP3 CAPE  CAPID

-

Figure 13: MK+PS Configuration
MK matrix is reduced to 5x6 since CAP11 is now allocated to proximity sensing.
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5 GUI Description
5.1 GUI Overview

2 SXB663 Evaluation Kit
Fle  Action  Help
=i |-$=J:_dj | [ || Active | Doze Skeep |!&»_J12c address; (x2E = |

General |Cau Sensors | Butions Prosimity | Buzzer | GPIO | SPM /120

o OO0

COPTT pkas MKZ5 MK34 ME33 MK3Z MKSD

Q2000000

CAPI K25 MK24  MK23  MKZ22 MK21 MK30

T e 000000

12C Address: 028 v/ CAPT mMK1B  MKIS  MKI14  MKIZ  MK20  MK23
Active soan period 0L ms o O O O O O O
Doze scan period: | 1952 ms CAPE  MKS  MKB  MK?  MKIZ  MKIS  MK28

P ot [ & O O O O O O O

CAFS K4 MK3  MKE  MKI1 MKIB  MK2F

0 OOOO0O0)

CAPA K1 MK2  MKS  MKIO MKIT  MKZE

@ @6 © @ ® O

CAPD CAPT CaP2  CAP3 CaPg  CARID

-

Product 5X3863 | SPM:| MyMn | 023 | &

| SPMFile: -

Figure 14: SX8663 GUI Overview

5.2 File Menu

File menu contains general purpose functions. Most of them can also be accessed on the toolbar by clicking directly
on the icon.
File: | Action  Help

=l Disconnect

[ OpensPM...
(=l SavesPm
@l save sPMAs. ..

Exit

Figure 15: File Menu

5.2.1 Connect/Disconnect

This item is used to connect/disconnect the GUI to/from the EVK.
The icon and name of the menu item dynamically changes depending on the current connection state.

=

This feature is also available directly on the toolbar.
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5.2.2 Open SPM

The GUI offers the possibility to save/load the SPM parameters into/from a file.

The “Open SPM” feature reads a SPM file, stored on the PC, and copies the content to the SPM of the SX8663.

This feature is also available directly on the toolbar. =)
: | g &= sl & | & O
[=] sxBEE1EVE_w3 0xF2 zpm EJ l
1  #Hiddress[Hex] Value [Hex]
2 O=00 0x34
3 0Ox01 0x00
4 0Ox02 Oxd1
5 0Ox03 O=0E
6 Ox04 Ox2E
7 0Ox05 Ox0Z
5 0Ox08 Ox0D
o 0Ox07 0x00
10 0x05 Q=00

Figure 16: SPM File Example (begin)

The SPM files contain 128 data bytes for the address 0x00 to Ox7F.
The end of the SPM file is shown below.

[=] sxBEE1EVE_v3 0xF2 spm E3
125  0Ox7B Ox23
l2e 0Ox7C Oxz2
127 0x7D Oxd1
128 0x7E OxFF
129 0Ox7F OxF2
150
131

Figure 17: SPM File Example (end)

5.2.3 Save SPM

This feature saves the current SPM from the SX8663 in the currently opened SPM file and overriding it (after
confirmation by the user).
=l

This feature is also available directly on the toolbar.

5.2.4 Save SPM As

This is the standard derivate of the “Save SPM” feature used to save the current SPM to a different name.
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5.2.5 Exit

This item closes the GUI.

5.3 Action Menu

Akion | Help

#  Refresh

25 Compensate Offset

Qperating mode »

M. MYMburn

|

Figure 18: Action Menu

5.3.1 Refresh

This item is used to read values from the EVK to update the GUI in case these both are out of sync.

4

This feature is also available directly on the toolbar. |

5.3.2 Compensate Offset

This item is used to force a compensation of parasitic capacitances.
By clicking on the item the GUI issues the 12C command to start the compensating procedures in the SX8663. This

feature is also available directly on the toolbar.

5.3.3 Operating Mode

This item is used to change the operating mode of the EVK.
This feature is also available directly on the toolbar.

Ackion | Help
“  Refresh Sleep | M I2Ca
s Compensate Offset hEEII Mappingl G
| Operating mode 3 | Active
M M burn Doze

Sleep

Figure 19: Operating Mode

5.3.4 NVM Burn
This item is used to write permanently the SPM content in the NVM.

b

This feature is also available directly on the toolbar.
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Important: The NVM can be burned three times only so the burn feature needs to be used with caution.

By selecting the item the user needs to confirm the NVM burn.
The burn is confirmed by entering the key “A55A” and by selecting the Yes button.

7 Do you confirm the N¥M bu x|

unlock key [ zee user guide ] : I |
Tes | [ |

Figure 20: Confirm NVM Burn
After the NVM burn the GUI will inform the user the NVM burning is terminated.

x|

M burned

Figure 21: Confirmation NVM is burned

After a power down-power up sequence the EVK will start up with the new settings.

5.4 Help Menu

5.4.1 Overview

Help

User's Guide. ..

p, #bouk S¥SE63 Evaluation Kit. ..

Figure 22: GUI Help Menu

5.4.2 Help

This item shows or hides the help window. The help window shows useful information when the user moves the
mouse over GUI items, registers etc...

5.4.3 User’'s Guide

This item opens the User’s guide (pdf).
The User’s guide is found as well in the EVK installation directory.
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5.4.4 About SX8663 Evaluation Kit
This item shows the versions of the GUI and SX8663.

About 5X 8663 Evaluation Kit

rd

SHBEEIEVE.

Yersion 1.0.9 - 200072011 14:11:48
Firrnware w2 0,12 - bMay 30 2011
Copyright & 2011

SEMTECH

%]

The 5X8EE3 Evaluation Kit enables the evaluation
of the S+BE62 and 5+BER3: Semtech's Capacitive
Buttar Matnix [up ko 36] and Prosimity Controllers
with |ndividual LED Drivers and Buzzer Dutput

Rev 1 — 5" August 2011

Figure 23: About Window
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5.5 Toolbar

The toolbar allows the user to choose rapidly an action without browsing through the file, action and help menu.
The description of the items can be found in the previous menu sections.

=™ NE J 2 | i || Active | Doze Sleep | M JIEC address; 0x2B =
Figure 24: Toolbar

The 12C address is showing the address the GUI uses to communicate with the EVK (default address 0x2B).
If a SX8663 with a different address is connected then the user can select the GUI address by typing directly the
address value or by using the scroll bar.

I2C address;

| GRID | sfBEE

Figure 25: 12C Address
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5.6 Status Bar
The status bar shows useful information on the status of the GUI and the EVK.

Product 5x8663 | SPM:| MNVMD | 0x73

| SPM File: -

Figure 26: Status Bar

The product field shows the detected product on the EVK (SX8663).

The SPM field shows the origin of the SPM. This will be either QSM, NVMO0O, NVM1 or NVM2.

The last two fields show the CRC of the SPM calculated by the GUI and if that CRC corresponds to the CRC of the
EVK.

A green LED shows both CRCs are identical.

An orange LED shows that the CRCs are different. Clicking the ‘refresh’ |}  item will synchronize the GUI and
the EVK and the LED will turn green.

The fields at the bottom of the Status bar show error messages or the actual name of the used SPM file.
E.g. an error message will appear if the GUI tries to connect to an EVK which is not powered.

Product| MONE || SPM:| EMPTY | 0«00
ERROR: Unable to open S8663EVK device | SPMFile: -

Figure 27: Status Bar with Error Message

In case the user opens or saves a SPM file then the current SPM file name appears at the right bottom side of the
status bar.

Produck| 5x8663 | SPM: | NVMD | Ox1E | &0 l

| SPM File: Sk8663_MK_PS.spm

Figure 28: Status Bar with SPM File
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5.7 Sensor Status

The sensor status area shows MK, PK(if enabled) and PS(if enabled).

o OOOOOO)

AR Mkae ME3IS  ME34 MEIZ ME3Z  MEZ

O oOO000OC)

ME2E  ME24 MEZ23 MEZZ MEX MK30

T e 000000

CaP?  MK1E  MEIS  MEI4 MEIZ  MEZD MEZS

0o OOOOOC)

MKE3 MES MEF ME12  MEIZ MEZE

e 000000

CAPT  pky [Fe! MEE METT  MEIE ME2T

0o OOOOOC)

MK ME2 MES ME1DD  METIF MEEZE

®@ @ ® @ © O

CAF0 CAF Capz  CaP3 CaPgd  CaFi0

PS5

Figure 29: Sensor Status for SX8663 (both PS and PK Enabled)

The sensor status is taken from the 12C registers of the SX8663.

If a hand approaches the EVK the orange icon (PS) turns in to white.

If the user touches a button (MK or PK) then the GUI turns the corresponding button into white. Additionally when an
MK button is touched its corresponding CAPx sensors also turn white.
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O

PE.

1000000

CAPTT pka3s  ME35 ME34 MKZ3 MEZZ  MEZT

1111 1@

CAPY  Mkzs  MK24  ME23  MK2Z  MKZT MEZ0

> O O0000)

EAPY  ME1E  MEIS  ME14  MEIZ  MEZ20 ME29

Nolelelelole

MKE3 K3 METF MK12  MEI3 MEZE

0o OOOOO0)

ME4 K3 MEG MK ME1E  MEZ?

e@00000

MK b2 MKE MEID  MEI7 MEZE

®@ O @6 & @ O

CaPD CAPT CaP2  CAP3 CAPZ  CAF1O

PS

Figure 30: Example Proximity Detected and MK15 Touched.

The GUI automatically displays MK/PK/PS according to the current configuration:

When both PS and PK are OFF: PS and PK are greyed out

When only PS is ON: PK, CAP11, and MK31-36 are greyed out

When only PK is ON: PK, CAP11, and MK31-36 are greyed out

When both PS and PK are ON: CAP11, CAP10 and MK26-36 are greyed out

Important: For correct behavior the application jumpers on board must match the programmed MK/PK/PS

configuration.
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0o OO0

CAPTT hkag ME3S ME34  MEZZ ME3Z  MK3T

02000000

CAFS  pKzs ME24  ME23 MEZ2Z MEZT ME30

000000

CAPY  ME1E  MKIS  MKI4  MEIZ  MKZD  ME29

0o OOOOOO

CAFE  pkg MkE M7 ME1Z  MEI9  ME28

cOO0OO0O0OO

CAPS k4 MK MEE MEI1T  ME1Z  MEZT

0o OOOOOO)

CaPd iy bk bKE MEID  MEI7  ME2E

O O O O O O

CAPD CaM CAPZ  CAP3 CaPg  CAP10

| | -

Figure 31: Sensor status for SX8663 (both PS and PK disabled)
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5.8 GUI Tabs

The GUI uses seven tabs:
- General

- Cap Sensors

- Buttons

- Proximity

- Buzzer

- GPIO

- SPM/12C

The content of the tabs allow the user to change the configuration of the SX8663.
The tabs are organized according to the sections of the SPM which are described in detail in the datasheet of the
SX8663[1].

Each tab shows specific configuration data which can be changed by the user. The GUI assists the user by entering
high level parameters so that it is not required to know the detailed hexadecimal information.
Parameters will be greyed out if the user does not have to program them or if they do not apply.

In case the user prefers to enter direct hexadecimal data then this can be done in the SPM/I2C tab.

5.8.1 General Tab

General | Cap Sensors || Buttons | Proximity | Buzzer | GPIO | SPM /12C

|2C &ddress: 028 v
Active zoan penod; 07| me
Doze scan period: 1995 ms
Pazsive timer: 0% s

Figure 32: General Tab

The general tab allows the user to change general settings like 12C address or scan period.
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5.8.2 Cap Sensors Tab

General EGDSBHSUlleuttDnS Froximity | Buzzer | GPIO | SPM /120

Individual senzitivity: ® 0N O 0OFF
Capl Capl Cap2 Cap3d Capd Caph Capb Cap? Capd Capd Capl0 Capll
Sensitivity:l 4:” 43” 43” 4:” 4:” 4:” 4:” 4:” 4:” 4¢|| 4:H s
Thresh: | B40%|| 6405 60| B403 405 | B4DZ|| 6403 B4DS|| E405 | BADS|| BADS|  BAOS

Periodic offset compenszation: | Disabled hd | CapSenseProtect CAPTT »

Data monitaring

' Capd  Capl ['Eap2)| Cap3 Cap4 Cap5 = Capb Cap7 Cap8 [€apd| Capl0 Capll

Raw: 158 171 136 109 1E5 12 25 183 111 90 106 -185
A ] E7 43 L 73 40 12 43 4 2 b3 N7
Diiff: 113 104 13 24 3z 72 37 14 70 a8 a3 132
Peak-Peak: 122 74 74 E1 1 a7 119 155 77 4 27 17

Moize RMS: 119 104 93 24 92 72 a7 4 70 58 a3 132

Figure 33: Cap Sensors Tab

The top of the cap sensor tab is dedicated to the parameters associated to the sensors pins CAPO to CAP11 of the
SX8663 (Sensitivity, Threshold, etc).

The bottom part of this tab allows the user to monitor the signals on each pin (Summary and/or Advanced).
The monitor is enabled by clicking the ‘Start’ button.

The monitor icons will be enabled and the ‘Start’ button turns in to the ‘Stop’ button.

Surnmary Advanced

Figure 34: Monitor Enabled

In monitor mode the capacitive sensors are scanned every 195ms as the data rate over the USB is increased.

By clicking on the monitor Summary icon the GUI opens the monitor summary window
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2 Cap Sensors Data Monitoring ( Diff )

All

Figure 35: Monitor Summary Window

The monitor window shows the cap sensors (differential) data (see datasheet for details).
The left side of the window (graph header ‘All’) shows the current value of all enabled cap sensors.
The right side of the window (graph header ‘CapX’) shows the values of all enabled cap sensors over time.

User can also hide or show signals by checking the boxes next to the Cap text.

Cap3
Capd
Caph

Cap?
Capd
Capll
Capll

Figure 36: Show/Hide Monitor Signals
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Thresholds of a specific sensor can also be superposed on the graphs.

Capl0

Capll

Capl2

Figure 37: Superposing Threshold and Hysteresis of CAP11
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Copy

Save Image As...
Page Setup...
Print...

Show Paint Values

Lin-Zoam

Unda all Zoom Fan
Set Scale to Default

Figure 38: Graph Window

By a right button mouse click on the graph a pop up window appears which allows the user to copy, save and print
the graph. Furthermore the user can zoom or un-zoom into specific graph regions of interest.

By clicking on the monitor Advanced icon the GUI opens the monitor Advanced window
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2 Advanced

S.ensors data | Log Register Addr | Value
| irqre [mon | a0

CapStatKeys o1 | k00 |

Heservedd w02 . DHDD .

i . Reserved] o0z | oo |

| Capl | Capl | CapZ2 Cap3 | Capfl | Caph | Capb Cap? | CapB | Capd | Capll | Caplil | Capl2 | Format Reserved? T 004 f 0700 1

| Raw [ 26 [ 94 [ a4 [ a6 [ & [ 1w [ % | 2 [ 3 | 14 [ 5% | 7 [ o [[lHe|ferry —

fwverage: 46 | a8 | a2 &1 43 | 58 [ a0 - 54 | o [ m | 47 o |Dle ||~ ETRET
Differential | 20 4 46 % 14 77 56 13 2 =5 4 185 0 |[CJHex - L

| pov: | 0wAEB0 | (WABAd | (NB252 | WB5ST | OwARGT | OwAAZF | 4534 | 0WASDD | OWBCAF | OWAG53 | O4CRZD | OWFESE | OWFFFF [ How || Loscrve® | 07 ] 00

= | | | | | : | | | | | SpmStat 008 | 0403 |
CompOpMode 0=09 0«10

Graphs display: [ Stp ][ Checkal ] [Check none | GpoCtl W04 | 0W00 |

Graphs dats: | Clear Data Rezervedb | 0=08 : 000 |
Reserved? 0x0C =00

SpmCig DOD | OuD4 |

SpmBaseAddr | moE | o9 |

Reservedd | Update | ouF 100

Figure 39: Monitor Advanced Window

The advanced window gives an overview of internal states of the SX8663.
The datasheet describes the signals in the graphs (related to the analog sensing interface) in more details.
DCV values are expected to be in the range of 0x5000 to 0xF00O for enabled sensors. )

[ X

The monitor windows can be quit by clicking on the red cross on the right, top side of the windows.
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5.8.3 Buttons Tab

General | Cap Senmr&l Buttoms |F'rn:-:imity Buzzer | GPIO | SPM 2 12C

Prioty ey () On (&) 0ff

Touch report;

| nkerrupt:

Release debounce:
Touch debounce:

Average threzhold:

Megative offset compensation threzhold:

Megative offset compensation trigger:
Hysteresis:

Stuck at timeout;

(:Both L

Onboth

OFF ¥ | Samples

OFF ¥ | Samples
3202

Fs

v | Samples

e

= | =
iy

“

Figure 40: Buttons Tab

The buttons tab allows the user to change the configuration of the buttons.
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5.8.4 Proximity Tab

General | Cap Sensors Buttnnsl Prowirnity |Buzzer GFIO | SPM /12C

Froximity enable: (&) On [l
Prox reporting:

Far debounce OFF | Samples Huysteresis

e

Cloge debounce OFF w | Samples ProwtseaT hresh 32002

K. LED 2 Prax OFf Delay 20z w PraxCompMegThresh E40 2

=
<>

bE. LED's intersity during Prox 16%(Max] ProxCompMegCrittd ax 1%

PS LED[GPIO?] status when button toucked | On w FroxS tuckAtTimeout

Figure 41: Proximity Tab

The proximity tab allows the user to change the configuration of the proximity sensing.
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5.8.5 Buzzer Tab

General | Cap Sensors || Buttons F'lDHimit_l,l| Buzzer |I3F'ID SPM /120

Buzzer

Duration: Frequency:
Phaze 1: 15 ¥ | ms B4 2
Phasze 2: 15 w | ms 2z

Figure 42: Buzzer Tab

285 =1kHz

128 = 2kHz
B4 =4FKHz

32=8FKHz

The Buzzer tab allows the user to change the configuration of the Buzzer.

Buzzer |dle Level

00w w

The Buzzer settings are only taken into account if GPIO7 is set to SPO/BUZ mode in the GPIO tab.
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5.8.6 GPIO Tab

| General | Cap Sensors | Buttons | Prosimity | Buzaer| GPID | 5PM /120

107 06 105 104 102 102 101 100
Mode: lBuz  v|lePo0 w|lePo vlero. &|oro w|GP0 w|[GP0 v|GPD v
State after powsiup: |OFF  ~|OFF  ~|OFF  ~ OFF  ~|OFF  ~|0OFF  w|OFF |
Autolight ON |ON v|[on v [oN AED v ON v [oN v oM v/
Pualarity: |rerted | Mol w ” MHormal w || I armal w || M armnal w» || Marrnal w || Marmal w || Marmal - |
O intensity: | 2552 || 255 3| || 255 2555 2553 255 |
OFF intengity; | Y ” a : || 1 “ 0l || 0& || 02 H g 3“ us
Function: |£u_g w || Log o || Log v i| Log W H Log w || Log v_”Eg v |
Inc factar 1 v 1 v 1 w1 v 1 v/ 1 v 1 v|
F2 | Seooch T & ® S @ & &) &
Inc time: loFF  v|oFF  w|oFF  w|jofF  wlloFF s|oFF v|oFF v
Dec time: 2w |2.D s v||2.D ms VHZD ms v||2.D s Y|!2.Dms v||2.Dms v||2.Dms v|
OFF delay: (IFF loFf  v|oFF wloFF wljofF wlloFF wfoFF w|oFF v
lisabled dizabled dizabled dizatilad fizablzd dizabled dizabied dizabled
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Figure 43: GPIO Tab
The GPIO tab allows the user to change the configuration of the GPIOs.
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5.8.7 SPM/12C Tab

General | Cap Senszors | Buttons | Prosimity || Buzzer | GRIO

General
CapSensors
Buttons
Prox-Buzzer
GPID

General

SPM

SPM £ 12C

12C Registers
Register Addr
IrqSc (=00
CapStatKeys i
Reservedd O=02
Reserved] L]
Reserved? 004
Reserved3 0=05
Reservedd 0=0E
Reservedh 0=07
Spm5Stat 008
CompOpMode (03
GpoCtrl (el
Reservedt 0=0B
Reserveds 0«0C
SpmCig 0=0D
SpmBaseAddr (w0E
Heservedd 0=0F
SpmKeyMzh IR
SpmKeylLsbh OxdsD
SoftReset 0=E1

Figure 44: SPM/12C Tab

The SPM/I2C tab allows the user to change the configuration at low level.

Yalue

0=02
000
=00
w00
000
000
=00
=00
=09
0=18
=00
000
000
000
0=7F
=00
000
000
=00

The 12C registers can be directly written (white boxes). As soon as data is entered the data becomes red (indicating
that the GUI is being updated but not yet the EVK) and is written to the EVK after the ‘Enter’ key (data becomes
black again showing GUI and EVK are in sync).
The GUI reads the 12C registers at each interrupt from the EVK. A manual read/write of the 12C registers can be
done by clicking the ‘Update’ button on the right side of this tab.
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The SPM is shown in this tab as hexadecimal values. Experienced users can enter data here directly without
passing through the previous described tabs.

The GUI ensures that entering data in this tab or in the other tabs remains coherent.

The details of the SPM can be shown by expanding each separate line (click on the ‘+' box).

SPM
Bl General
|2CAddress 0x2B8
ActiveScanPeriod 0x02
DozeScanPeniod 0x0D
PazziveTimer 0x00
CapSensors
Buttons
Prox-Buzzer
GPIO
General

Figure 45: SPM Expanding General

Hexadecimal values can be entered and will be written to the EVK immediately after the pushing the Enter key.
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Figure 46: SX8663EVK Schematics (1/2)
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Figure 47: SX8663EVK Schematics (2/2)
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Figure 49: SX8663EVK Mid Layer 1
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Figure 51: SX8663EVK Bottom Layer
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KomnaHus ((3J'IeKTpO|_|J'|aCT» npeanaraeT 3akKn4vyeHmne onrocpoYHbIX OTHOLLIEHUN npu
NOoCTaBKaxX MMMNOPTHbIX 3NTEKTPOHHbIX KOMMOHEHTOB Ha B3aMMOBbLIFO4HbIX yCJ'IOBI/lFlX!

Hawwn npeumyuiectsa:

e OnepaTuBHbIE NOCTABKM LUMPOKOrO CMeKTpa 3NeKTPOHHbIX KOMMNOHEHTOB OTEYECTBEHHOIO U
MMMOPTHOrO NPON3BOACTBA HANPAMYO OT MPOM3BOAMTENEN U C KPYNMHENLLNX MUPOBbLIX
CKNaaos.;

MocTaBka 6onee 17-TM MUNIIMOHOB HAMMEHOBAHWUIN 3NEKTPOHHbLIX KOMMNOHEHTOB;

MocTaBka CNoXHbIX, AeULNTHBIX, MMOO CHATLIX C MPOM3BOACTBA NO3ULIUIA;

OnepaTtunBHbIE CPOKM NOCTABKM Nof 3aka3 (0T 5 pabounx gHewn);

OKcnpecc goctaska B Nnobyto Touky Poccuu;

TexHnyeckas nogaepkka npoekTa, NomMoLLlb B nogdope aHanoros, NocTaBka NPOTOTUMOB;

Cuctema MeHeXMeHTa KavyecTBa cepTuduumnposaHa no MexayHapogHomy ctaHgapTty 1ISO

9001;

o JlnueHausa ®CH Ha ocyulecTBneHne paboT ¢ NCNONb30BaHWEM CBEOEHUIN, COCTABAOLLINX
rocygapCTBEHHYIO TalHy;

o [locTaBka cneumnanmampoBaHHbIX KOMNoHeHToB (Xilinx, Altera, Analog Devices, Intersil,
Interpoint, Microsemi, Aeroflex, Peregrine, Syfer, Eurofarad, Texas Instrument, Miteq,
Cobham, E2V, MA-COM, Hittite, Mini-Circuits,General Dynamics v gp.);

MoMMMO 3TOro, O4HMM M3 HanpaBnNeHU koMnaHum «AnekTpollnacT» ABNseTca HanpaBneHne

«UcTouHmkn nutaHua». Mel npeanaraem Bam nomoub KoHCTpyKTOpCKOro otaena:

e [logGop onTuManeHOro peleHus, TexHn4eckoe 060CHOBaHME Npu BbIOOpPE KOMMOHEHTA;
Monbop aHanoros.;
KoHcynbTaumm no NpUMEHEHMIO KOMMOHEHTA;
MocTaBka 06pa3yoB M NPOTOTUMNOB;
TexHn4veckasn noaaepka npoekTa;
3awmTa OT CHATMSA KOMMOHEHTA C NPON3BOACTBA.

Kak c Hamu cBfizaTbCcA

TenedoH: 8 (812) 309 58 32 (MHOrokaHanbHbIN)
Pakc: 8 (812) 320-02-42

OnekTpoHHas nouTta: org@eplastl.ru

Aapec: 198099, r. Cankt-INeTepbypr, yn. KannHuHa,
Oom 2, kopnyc 4, nutepa A.
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