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Electrostatic capacitive sensor kit
(LC717A00BS01GEVK) has several evaluation boards to
evaluate various switch patterns. LC717A00AR works not
only as a stand-alone but also as passive object by
communicating through PC. This manual explains
configuration, usage and options.

Features

® Evaluation of 8ch Slider Switch

® Evaluation of 8ch Wheel Switch

® Evaluation of 1ch Proximity Sensor
® USB Cable for Power Supply
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Equipment Used

® FElectrostatic Capacitive Sensor Evaluation Kit

“LC717A00BS01GEVK”
® USB Power Supply
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LC717A00BS01GEVK

Package Contents Confirmation

1 Mother Board
“LC717A00BS01GEVB”

[

2 Daughter Board
“LC717A00BS01GEVB-01"

3 Daughter Board
“LC717A00BS01GEVB-02”

4 Daughter Board
“LC717A00BS01GEVB-03”

5 USB Cable (Power Cable)

Operational Environment
Following operational environment is necessary in order

to use “LC717A00AR Software” for the Touch Sensor

Evaluation Board Application.

® Correspondence OS : Windows” XP(32bit), Window"
7(32bit)

® Memory Capacity: More than 16MB

® HDD Capacity: More than S00KB (application size)
free space for program, and need additional space as
optional for obtaining Log file.

® Interface : USB 2.0

* Windows is a registered trademark of Microsoft
Corporation in the United States and other countries.

Setup
1. Download:
http:/www.onsemi.com/PowerSolutions/pro
duct.do?id=LC717A00AR
2. http://www.onsemi.com/PowerSolutions/sup
portDoc.do?type=software&rpn=LC717A00
AR
Note) Evaluation through PC is necessary USB conversion

module and driver. Index “Connecting USB Conversion
module” shows details.
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LC717A00BS01GEVK

LC717A00BS01GEVB
Button & LED State

LC717A00BS01GEVB-01 LG717A00BS01GEVE

LED29 LED3Z LED34 D35 LED36 .
=i - B 5 ; oy i Slider

»esnnmnen| O

LC717A00BS01GEVB ON Semiconductor®

LED State with S1/S2
<Operation Flow>

Step1:

S$2: Mode selection as turn
LED on sequentially;

— LED3 for Normal
- LED4 for Gloves
Conversion Module Connect: - LEDS for Air Gap / Proximity
All Switches OFF Step2:

Conversion Module Disconnect:

S1: Write registers value into
All Switches ON

touch sensor
— LED 3/4/5 blink one time and

EREERE

o e BERER stay at on at selected mode
: Note)

LED2 : Power supply on
LED1 : Red color on when
touch sensor has an error.
Can be “Reset” with S1 push
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LC717A00BS01GEVK

Connecting USB Conversion Module to PC
When it is necessary to change the parameter of LC717A00AR, it can evaluate to connect USB conversion module to PC as
the following figure.

PC
5 USB Conversion Module (MM-FT232H)
6
USB cable CT-200
(USBA-mini B)
USB Conversion Module
MM-FT232H
Pini: Pin7:
Connect this with VDD Unconnected

Note) The USB conversion module and the USB cable aren’t included in this LC717A00BS01GEVK. LC717A00GEVK or
LC717A30UJGEVK include both the USB cable and the USB conversion module. Otherwise, please prepare them from
Sunhayato Corp.

URL:MM-FT232H

3%80%80MM-FT232H&id=759&label=1

URL:CT-200

http://www. 0.co.jp/material2/inde: ?cell003 =%E6%95%99%E8%82%B2%E5%AE%IF % E7%BF %92%E3%83%BB%EI%9B%BB%E5%AD%90%E5%B7%A5%E4%BD%9IC%E8%A3%BD%E5%93%81&ce

11004 =%E5%85%B1%E£9%80%9A%E3%82%A2%F:3%82%A¥ % ¥3%82%BB%E3%82%B5/: E3%83%AA&name=%E3%83%9F %¥3%83%8BUSB% E3%82%B1%E3%83%BC%E3%83%96 % E3%83%AB%E3%80%80CT —200

&id=920&label=1
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LC717A00BS01GEVK

Usage Advisory

If error is displayed when starting “LC717A00AR
Software” through PC, please check the following;

Please make sure that Device Driver is operating
correctly: If ”1” is shown at “USB Serial Port” in Windows’
“Device Manager”, Device Driver is not operating correctly.
In such a case, disconnect the device from PC and reconnect.
If “!” still is displayed up on the screen after disconnecting
so many times, please reinstall the Device Driver.

Specification

The system uses the MM-FT232H interface module to
communicate to PC USB port and needs the device drivers
of FTDI to be installed into PC.

Refer to InstallationGuides of FTDI
(http://www_ftdichip.com/).

Install the device driver before using GUI software.

Board Parameter Conditions Remarks
LC717A00BS01GEVB Board size 184*110 mm
LC717A00BS01GEVB Board Material Glass (FR-4) Thickness 1.6mm, 2Layer
LC717A00BS01GEVB Supply Voltage 5V DC, USB
LC717A00BS01GEVB-01 Board size 40*25 mm
LC717A00BS01GEVB-01 Board Material Glass (FR-4) Thickness 1.6mm, 2Layer
LC717A00BS01GEVB-01 Supply Voltage 5V DC, USB
LC717A00BS01GEVB-01 Capacitance Touch Sensor LC717A00AR
LC717A00BS01GEVB-01 MCU LC87FBHO8A
LC717A00BS01GEVB-02 Board size 40*25 mm
LC717A00BS01GEVB-02 Board Material Glass (FR-4) Thickness 1.6mm, 2Layer
LC717A00BS01GEVB-02 Supply Voltage 5V DC, USB
LC717A00BS01GEVB-02 Capacitance Touch Sensor LC717A00AR
LC717A00BS01GEVB-02 MCU LC87FBHO8A
LC717A00BS01GEVB-03 Board size 40*25 mm
LC717A00BS01GEVB-03 Board Material Glass (FR-4) Thickness 1.6mm, 2Layer
LC717A00BS01GEVB-03 Supply Voltage 5V DC, USB
LC717A00BS01GEVB-03 Capacitance Touch Sensor LC717A00AR
LC717A00BS01GEVB-03 MCU LC87FBHO8A

www.onsemi.com
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LC717A00BS01GEVK

Contents of Registers - (Normal Mode)
Normal mode is the mode to be adjusted as just turning on
when touching.

Contents of register at Normal Mode

Register Address Item Value Data
0x00 Use channel OxFF
0x01 Cin0 Gain 0x10
0x02 Cin1 Gain 0x10
0x03 Cin2 Gain 0x10
0x04 Cin3 Gain 0x10
0x05 Cin4 Gain 0x10
0x06 Cin5 Gain 0x10
0x07 Cin6 Gain 0x10
0x08 Cin7 Gain 0x10
0x09 CinO Threshold 0x0A
0x0A Cin1 Threshold 0x0A
0x0B Cin2 Threshold O0x0A
0x0C Cin3 Threshold O0x0A
0x0D Cin4 Threshold 0x0A
O0xO0E Cin5 Threshold 0x0A
O0xOF Cin6 Threshold 0x0A
0x10 Cin7 Threshold O0x0A
0x1D Average 0x40
Ox1E Filter Parameter 0x04
Ox1F Debounce 0x01
0x20 Short Interval Time 0x05
0x21 Long Interval Time 0x01
0x22 Dynamic Offset Interval 0x07
0x23 Dynamic Offset Plus 0x03
0x24 Dynamic Offset Minus 0x03
0x25 ON Cancel Time (TOCL) 0x00
0x26 ON Cancel Time (TOCL) 0x00
0x3D Cdac Base 0x80
O0x3E Measurement Mode 0x10

Except above mentioned registers are default.
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LC717A00BS01GEVK

Contents of Registers - (Gloves Mode)
Gloves mode is the mode to be adjusted as just turning on
when touching with gloves.

Contents of register at Gloves Mode

Register Address Item Value Data
0x00 Use channel OxFF
0x01 Cin0 Gain 0x40
0x02 Cin1 Gain 0x40
0x03 Cin2 Gain 0x40
0x04 Cin3 Gain 0x40
0x05 Cin4 Gain 0x40
0x06 Cin5 Gain 0x40
0x07 Cin6 Gain 0x40
0x08 Cin7 Gain 0x40
0x09 CinO Threshold 0x0A
0x0A Cin1 Threshold 0x0A
0x0B Cin2 Threshold O0x0A
0x0C Cin3 Threshold O0x0A
0x0D Cin4 Threshold 0x0A
O0xO0E Cin5 Threshold 0x0A
O0xOF Cin6 Threshold 0x0A
0x10 Cin7 Threshold O0x0A
0x1D Average 0x80
Ox1E Filter Parameter 0x04
Ox1F Debounce 0x01
0x20 Short Interval Time 0x05
0x21 Long Interval Time 0x01
0x22 Dynamic Offset Interval 0x07
0x23 Dynamic Offset Plus 0x03
0x24 Dynamic Offset Minus 0x03
0x25 ON Cancel Time (TOCL) 0x00
0x26 ON Cancel Time (TOCL) 0x00
0x3D Cdac Base 0x80
O0x3E Measurement Mode 0x10

Except above mentioned registers are default.
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LC717A00BS01GEVK

Contents of Registers - (Air-Gap / Proximity Mode)

Air-Gap / Proximity mode is the mode to be adjusted as
turning on when approaching over certain air-gap or
proximity.

Contents of register at Air-Gap / Proximity Mode

Register Address Item Value Data
0x00 Use channel OxFF
0x01 Cin0 Gain 0XFO
0x02 Cin1 Gain 0xFO
0x03 Cin2 Gain 0xFO
0x04 Cin3 Gain 0xFO
0x05 Cin4 Gain 0xFO
0x06 Cin5 Gain 0xFO
0x07 Cin6 Gain 0xFO
0x08 Cin7 Gain 0xFO
0x09 CinO Threshold O0x0A
0x0A Cin1 Threshold 0x0A
0x0B Cin2 Threshold 0x0A
0x0C Cin3 Threshold O0x0A
0x0D Cin4 Threshold 0x0A
0x0E Cin5 Threshold 0x0A
O0xOF Cin6 Threshold 0x0A
0x10 Cin7 Threshold 0x0A
0x1D Average 0x80
Ox1E Filter Parameter 0x04
Ox1F Debounce 0x01
0x20 Short Interval Time 0x05
0x21 Long Interval Time 0x01
0x22 Dynamic Offset Interval 0x07
0x23 Dynamic Offset Plus 0x03
0x24 Dynamic Offset Minus 0x03
0x25 ON Cancel Time (TOCL) 0x00
0x26 ON Cancel Time (TOCL) 0x00
0x3D Cdac Base 0x80
O0x3E Measurement Mode 0x10

Except above mentioned registers are default.
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LC717A00BS01GEVK
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LC717A00BS01GEVK

Table 1. BILL OF MATERIALS OF LC717A00BS01GEVK

No. Designator Component Name Type & Description Vendor Qty. | Check
1 |[PCB 170*110 FR-4 1.6T 2LAYER MAIN LC717A00BS01GEVB HANSAEM DIGITEC 1
2 |PCB 25*40 FR-4 1.6T 2LAYER SUB LC717A00BS01GEVB-01 [ HANSAEM DIGITEC 1
3 |PCB 25*40 FR-4 1.6T 2LAYER SUB LC717A00BS01GEVB-02 [ HANSAEM DIGITEC 1
4 |PCB 25*40 FR-4 1.6T 2LAYER SUB LC717A00BS01GEVB-03 | HANSAEM DIGITEC 1
5 |R1,R2,R3,R4,R17 | RES. CHIP 3.3k ohm 5% 1608 YAGEO 5

R5,R10,R11,R12,-

R21,R22,R23,R24

,R25,R26,R27,R2
6 |8,R29,R30,R31,R | RES. CHIP 300 ohm 5% 1608 YAGEO 24

32,R33,R34,R35,-

R36,R37,R38,R39

,R40
7 R6 RES. CHIP 510k ohm 5% 1608 YAGEO 1
8 |R7,R8,R9,R15 RES. CHIP 100 ohm 5% 1608 YAGEO 4
9 R13,R14 RES. CHIP 1k ohm 5% 1608 YAGEO 2

10 | R20,R21,R23 RES. CHIP 100k ohm 5% 1608 YAGEO 3
11 [R18,R19 RES. CHIP 0 ohm 5% 1608 YAGEO 2
12 |C1,C4 CERAMIC. CHIP 16V/475K (1608)(Y5R) SAMWHA 2
13 | C2,C5,C6 CERAMIC. CHIP 16V/104K (1608)(Y5R) SAMWHA 3
14 |C3 CERAMIC. CHIP 16V/223K (1608)(Y5R) SAMWHA 1
15 | C1,C3,C6 CERAMIC. CHIP 16V/030K (1608)(Y5R) SAMWHA 3
16 | U1 IC LC717A00AR ON SEMICONDUCTOR 1
17 |U2 IC LC87FBHO8A ON SEMICONDUCTOR 1

LED2,LED3,LED4
18 |,LED5,LED38,LE- | LED Chip GREEN (2012) CHIP EVERLIGHT 7
D39,LED40
LED1,LED21,LED
22,LED23,LED24,-
LED25,LED26,LE-
D27,LED28.LED2 .
19 9,LED30,LED31 L- LED Chip RED (2012) CHIP EVERLIGHT 18
ED32,LED33,LED
34.LED35,LED36,-
LED37

20 |S3 DIP SWITCH KSD42 (SLIDE TYPE) OTAX 2
21 | SW1,SW2 SWITCH YST1502 2
22 | CN24,CN26,CN28 ':J,NSSEADER SOCKET 2.54mm Pitch | gy aight 3
23 | CN21,CN22,CN23 PIN HEADER SOCKET 2.54mm Pitch Straight 3

27 22pin

24 | CN1 PIN HEADER 2.54mm Pitch 17 5pin Straight 1
25 |CN2 PIN HEADER 2.54mm Pitch 27 22pin | Straight 1
26 | CN4 PIN HEADER 2.54mm Pitch 17 6pin Straight 1
27 | CN25,CN27,CN29 | PIN HEADER 2.54mm Pitch 1? 7pin | Angle 3
28 | CN30 Micro USB CONNECTOR 1
29 |PCB Support 5mm Rubber
30 |Acrylic Circle 1T 440 1
31 | Acrylic Rectangle 1T 22mm 113MM 1
32 | Acrylic Rectangle 1T 65mm 63MM 1
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LC717A00BS01GEVK

USB CONVERSION MODULE OPERATION GUIDE

USB Conversion Module (MM-FT232H: Sunhayato) in
this kit is made of FTDI’s IC (FT232H) and can change USB
interface into various interfaces. It can output the
power-supply voltage from USB port to the connecter
terminal and it is possible to change a voltage level to 3.3 V
or 5.0 V by jumper setup.

Connector Power Supply USB Connector
LED (Type Mini-B)
Table 2.

No. 12C I/F Terminal SPI I/F Terminal
1 VDD VDD

2 GND GND

3 SCL SCK

4 SDA Sl

5 SDA (Note 1) SO

6 N.C. (open) N.C. (open)

7 N.C. (open) nCS

1. Make sure to connect both 4 pin and 5 pin as the common
terminal on customer’s board side at 12C interface.

Table

Voltage Selectable Jumper

3.

Jumper Location

Voltage Level

¢NO

@
<
m
mI
<

50V

¢NO

ENE

NS

33V

NOTE

Refer to the application note on ON Semiconductor touch
sensor page for sensor patterns of the design rule and usage
of LSL

Refer to the user’s manual of the application-software for
usage of the software and installing the device driver.

All brand names and product names appearing in this document are registered trademarks or trademarks of their respective holders.
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ON Semiconductor and the ON Semiconductor logo are trademarks of Semiconductor Components Industries, LLC dba ON Semiconductor or its subsidiaries in the United States and/or
other countries. ON Semiconductor owns the rights to a number of patents, trademarks, copyrights, trade secrets, and other intellectual property. A listing of ON Semiconductor’s
product/patent coverage may be accessed at www.onsemi.com/site/pdf/Patent-Marking.pdf. ON Semiconductor is an Equal Opportunity/Affirmative Action Employer. This literature is
subject to all applicable copyright laws and is not for resale in any manner.

The evaluation board/kit (research and development board/kit) (hereinafter the “board”) is not a finished product and is as such not available for sale to consumers. The board is only intended
for research, development, demonstration and evaluation purposes and should as such only be used in laboratory/development areas by persons with an engineering/technical training
and familiar with the risks associated with handling electrical/mechanical components, systems and subsystems. This person assumes full responsibility/liability for proper and safe handling.
Any other use, resale or redistribution for any other purpose is strictly prohibited.

The board is delivered “AS IS” and without warranty of any kind including, but not limited to, that the board is production-worthy, that the functions contained in the board will meet your
requirements, or that the operation of the board will be uninterrupted or error free. ON Semiconductor expressly disclaims all warranties, express, implied or otherwise, including without
limitation, warranties of fitness for a particular purpose and non-infringement of intellectual property rights.

ON Semiconductor reserves the right to make changes without further notice to any board.

You are responsible for determining whether the board will be suitable for your intended use or application or will achieve your intended results. Prior to using or distributing any systems
that have been evaluated, designed or tested using the board, you agree to test and validate your design to confirm the functionality for your application. Any technical, applications or design
information or advice, quality characterization, reliability data or other services provided by ON Semiconductor shall not constitute any representation or warranty by ON Semiconductor,
and no additional obligations or liabilities shall arise from ON Semiconductor having provided such information or services.

The boards are not designed, intended, or authorized for use in life support systems, or any FDA Class 3 medical devices or medical devices with a similar or equivalent classification in
a foreign jurisdiction, or any devices intended for implantation in the human body. Should you purchase or use the board for any such unintended or unauthorized application, you shall
indemnify and hold ON Semiconductor and its officers, employees, subsidiaries, affiliates, and distributors harmless against all claims, costs, damages, and expenses, and reasonable
attorney fees arising out of, directly or indirectly, any claim of personal injury or death associated with such unintended or unauthorized use, even if such claim alleges that ON Semiconductor
was negligent regarding the design or manufacture of the board.

This evaluation board/kit does not fall within the scope of the European Union directives regarding electromagnetic compatibility, restricted substances (RoHS), recycling (WEEE), FCC,
CE or UL, and may not meet the technical requirements of these or other related directives.

FCC WARNING — This evaluation board/kit is intended for use for engineering development, demonstration, or evaluation purposes only and is not considered by ON Semiconductor to
be a finished end product fit for general consumer use. It may generate, use, or radiate radio frequency energy and has not been tested for compliance with the limits of computing devices
pursuant to part 15 of FCC rules, which are designed to provide reasonable protection against radio frequency interference. Operation of this equipment may cause interference with radio
communications, in which case the user shall be responsible, at its expense, to take whatever measures may be required to correct this interference.

ON Semiconductor does not convey any license under its patent rights nor the rights of others.

LIMITATIONS OF LIABILITY: ON Semiconductor shall not be liable for any special, consequential, incidental, indirect or punitive damages, including, but not limited to the costs of
requalification, delay, loss of profits or goodwill, arising out of or in connection with the board, even if ON Semiconductor is advised of the possibility of such damages. In no event shall
ON Semiconductor’s aggregate liability from any obligation arising out of or in connection with the board, under any theory of liability, exceed the purchase price paid for the board, if any.
For more information and documentation, please visit www.onsemi.com.

PUBLICATION ORDERING INFORMATION

LITERATURE FULFILLMENT: TECHNICAL SUPPORT
Email Requests to: orderlit@onsemi.com North American Technical Support: Europe, Middle East and Africa Technical Support:
Voice Mail: 1 800-282-9855 Toll Free USA/Canada  Phone: 00421 33 790 2910
ON Semiconductor Website: www.onsemi.com  Phone: 011 421 33 790 2910 For additional information, please contact your local Sales Representative



