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FDC2114 and FDC2214 EVM User’s Guide

1 Overview

The FDC2114/2214 EVM demonstrates the use of capacitive sensing technology to sense and measure
the presence or position of target objects. The EVM contains two example LC tank sensors that are
connected to the FDC2114/2214 input channels. The latter is controlled by an MSP430, which interfaces

to

a host computer.
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Figure 1. FDC2114/2214 Evaluation Module

The FDC2114/2214EVM includes two example PCB sensors. Each sensor consists of a single-layer
capacitor plate, a 33pF 1% COG/NPO capacitor, and a 18uH connected in parallel to form an LC tank.

PCB perforations allow separation of the sensor coils or the microcontroller, so that custom sensors or a
different microcontroller can be connected.
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2 Sensing Solutions EVM GUI

The Sensing Solutions EVM GUI provides direct device register access, user-friendly configuration, and

data streaming.

2.1 System Requirements

The host machine is required for device configuration and data streaming. The following steps are
necessary to prepare the EVM for the GUI:

e The GUI and EVM driver must be installed on a host computer
e - The EVM must be connected to a full speed USB port (USB 1.0 or above)

The Sensing Solutions EVM GUI supports the following operating systems (both 32-bit and 64-bit):
*  Windows XP

*  Windows 7

* Windows 8 and 8.1

*  Windows 10

2.2 Installation Instructions

The Sensing Solutions GUI and EVM driver installer is packaged in a zip file. Follow these steps to install

the software:

1. Download the software ZIP file from the EVM tool page

2. Extract the downloaded ZIP file

3. Run the included executable

4. If prompted by the User Account Control about making changes to the computer, click "Yes"

@" User Account Control . ﬁ

@] Do you want to allow the following program to make
=~/ changes to this computer?

Program name:  SensingSclutionsGUI-1.8.8-windows-instal...
Verified publisher: Texas Instruments, Inc.
File crigin: Hard drive on this computer

(v) Show details

Change when these notifications appear

& A

Figure 2. User Account Control Prompt
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5. After the setup wizard starts, click "Next"

I T

Setup - Sensing Solutions EVM GUI

Welcome to the Sensing Solutions EVIM GUI Setup Wizard.

< Back | Mext = |[ Cancel

Figure 3. Software Installer Wizard

6. Read the license agreement, select "l accept the agreement”, and click "Next"

S

License Agreement !

Please read the following License Agreement. You must accept the terms of this
agreement before continuing with the installation.

Source and Binary Code Internal Use License Rgreement | Wl

IMBPORTANT FPLEASE CAREFULLY READ THE FOLLOWING LICENSE AGREEMENT,
WHICH IS5 LEGRLLY BINDING. AFIER ¥OU READ IT, ¥OU WILL BE ASEED
WHETHEER YOU ARCCEPT AND AGREE TO ITS TEEMS. DO NOT CLICE I HAVE
EEAD RAND RGEREE UNLESS: (1) YOU WILL USE THE LICENSED MATERIALS FOR
YOUR OWN BENEFIT AND PERSONALLY ACCEPT, AGREE TO AND INTEND TO BE
BOUND BY THESE TERMS: OR (2) YOU ARE AUTHORIZED TO. AND INTEND To [ ™

i@ i1accept the agreement

Do you accept this license?
() Tdo not accept the agreement

= Back H Mewt = H Cancel

Figure 4. Software Installer License Agreement
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7. Use the preselected installation directory and click "Next"

Installation Directory

Please specify the directory where Sensing Sclutions EVM GUI will be installed,

It I T Tyl 't S ensing Solutions EVIN GUI-1.8.8 @

<Back || Net» || Cancel

Figure 5. Software Installation Directory

8. Start the installation by clicking "Next"

Ready to Install

Setup is now ready to begin installing Sensing Selutions EVM GUI on your computer,

<Back || MNets || Cancel

Figure 6. Software Installer Ready
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9. Wait for the installation to complete

B Setup - | ——
Installing i E_;'.

Please wait while Setup installs Sensing Sclutions EVM GUI on your computer,

Installing
Unpacking Chtiv5ensil.. ]DC16xxRevB_EVM_Firmware_sourcetlibranycrcl.c

< Back Cancel

Figure 7. Software Installer In Progress

10. When the "Device Driver Installation Wizard" appears, click "Next" to install the EVM driver

Device Driver Installation Wizard

Welcome to the Device Driver
Installation Wizard!

This wizard helps you install the software drivers that some
computers devices need in order to work.

To continue, click Mest.

MNext = ]| Cancel

Figure 8. Device Driver Installer Wizard
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11. Wait for the driver installation to complete.

The drivers are now installing....

L -

Please wait while the drivers install. This may take some time to complete.

Figure 9. Device Driver Installer In Progress

12. After the driver installation is completed, click "Finish".

Device Driver Installation Wizard

Completing the Device Driver
Installation Wizard

The drivers were successfully installed on this computer.

The changes will not take effect until you restart your computer.

Driver Name Status

" Texas Instruments (usbs... Device Updated

[ Finish ] | Cancel

Figure 10. Device Driver Installer Completed
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13. Click "Finish" to complete the installation.
I T

Completing the Sensing Solutions EVM GUI Setup
Wizard

Setup has finished installing 5ensing Solutions EVM GUI on

your computer.

< Back Cancel

Figure 11. Software Installer Completed
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2.3 Starting the GUI

Follow these steps to start the GUI:

Select the Windows start menu

Select "All programs"

Select "Texas Instruments"

Select "Sensing Solutions EVM GUI"

Click "Sensing Solutions EVM GUI"

Splash screen will appear for at least two seconds

Onell: Server - ['1:' | (=) |_i&]

S o

Sensing Solutions

TexASs
INSTRUMENTS

Copyright 2015. Texas Instruments Incorporated. All rights reserved.

Figure 12. Splash Screen
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7. After the splash screen is displayed the main window will open

OneUl Application

= MEN Sensing Solutions EVM GUI

Introduction to Inductive Sensing

Inductive sensing is a highly reliable solution for detecting the position of conductive materials using a simple wire wound coil, PCB coil, or spring. By configuring the coil and target shape. inductive
sensing can be applied to many different applications that require proximity measurement, rotational and linear position sensing, as well as simple event counting

Overall reliability is improved and system cost is reduced with the integration of multiple channels making this an atiractive solution for metal buttons, motor position, bill counting, lens position, and
many other applications

Introduction to Capacitive Sensing

Capatitive sensing is a high-resolution, low-cost contactless sensing technigue that can be applied to a variety of applications such as liquid level sensing. proximity sensing. gesture recognition
ice/rain detection and collision avoidance

The sensor in a capacitive sensing system is any conductor, such as copper on PCB, conductive ink or a piece of metal, allowing for low cost and highly flexible system design. This conductor acts as
a proximity sensor or liquid level sensor depending on the use case

Introduction to Humidity Sensing

Humidity affects many properties of air, and of materials in contact with air. Water vapor is a key agent in both weather and climate, and it is an important atmospheric greenhouse gas. Humidity
measurements are used wherever there is a need to prevent condensation, corrosion, mold, warping or other spoilage of products. This is highly relevant for foods, pharmaceuticals, chemicals
fuels, wood, paper, and many other products. Air-conditioning systems in buildings often control humidity, and significant energy goes into cooling the air to remove water vapor. Humidity
measurements are necessary to maintain comfortable environmental conditions. An accurate humidity sensor can work in synergy with heating and cooling systems to reduce a building energy
footprint

Benefits of Tl technology and the FDC2x14 and FDC2x12 Families

Not connected P EVM disconnected XAS INSTRUMENTS

Figure 13. Introduction Page
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2.4 Navigating the GUI

To navigate to different pages of the GUI follow these steps:
1. Click “Menu” in the upper left corner

MENU Sensing Solutions EVM GUI v1.8.8 I

Lillintroduction to Inductive Sensing

P allinductive sensing is a highly reliable solution for detecting the position of conductive materials using a simple wire wound coil, PCB coil, or spring. By configuring the coil and target shape, inductive
sensing can be applied to many different applications that require proximity measurement, rotational and linear position sensing, as well as simple event counting

Overall reliability is improved and system cost is reduced with the integration of multiple channels making this an attractive solution for metal buttons, motor position, bill counting, lens position, and
many other applications

Introduction to Capacitive Sensing

Capacitive sensing is a high-resolution, low-cost contactless sensing technigue that can be applied to a variety of applications such as liquid level sensing, proximity sensing, gesture recognition,
ice/rain detection and collision avoidance

The sensor in a capacitive sensing system is any conductor, such as copper on PCB, conductive ink or a piece of metal, allowing for low cost and highly flexible system design. This conductor acts as
a proximity sensor or liquid level sensor depending on the use case

Introduction to Humidity Sensing

Humidity affects many properties of air, and of materials in contact with air. Water vapor is a key agent in both weather and climate, and it is an important atmospheric greenhouse gas. Humidity
measurements are used wherever there is a need to prevent condensation, corrosion, mold, warping or other spoilage of products. This is highly relevant for foods, pharmaceuticals, chemicals
fuels, wood, paper, and many other products. Air-conditioning systems in buildings often control humidity, and significant energy goes into cooling the air to remove water vapor. Humidity
measurements are necessary to maintain comfortable environmental conditions. An accurate humidity sensor can work in synergy with heating and cooling systems to reduce a building energy
footprint

Benefits of Tl technology and the FDC2x14 and FDC2x12 Families

Not connected SSP EVM disconnected ‘ *P TeEXAS INSTRUMENTS

Figure 14. Mouse Hovered Over Menu Button
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2. Select the desired page from the menu shown on the left

MENU Sensing Solutions EVM GUI

© Introduction ing

M Device le solution for detecting the position of conductive materials using a simple wire wound coil, PCB coil, or spring. By configuring the coil and target shape. inductive
ifferent applications that require proximity measurement, rotational and linear position sensing, as well as simple event counting

n EvM system cost is reduced with the integration of multiple channels making this an attractive solution for metal buttons, motor position, bill counting, lens position, and

Registers

Configuration sing

lution. low-cost contactless sensing technique that can be applied to a variety of applications such as liquid level sensing, proximity sensing, gesture recognition

Data Streaming bidance

g system is any conductor, such as copper on PCB. conductive ink or a piece of metal, allowing for low cost and highly flexible system design. This conductor acts as

Firmware kensor depending on the use case

ing

of air, and of materials in contact with air. Water vapor is a key agent in both weather and climate, and it is an important atmospheric greenhouse gas. Humidity
r there is a need to prevent condensation, corrosion, mold, warping or other spoilage of products. This is highly relevant for foods, pharmaceuticals, chemicals
er products. Air-conditioning systems in buildings often control humidity, and significant energy goes into cooling the air to remove water vapor. Humidity

maintain comfortable environmental conditions. An accurate humidity sensor can work in synergy with heating and cooling systems fo reduce a building energy

the FDC2x14 and FDC2x12 Families

Not connected SSP EVM disconnected XAS INSTRUMENTS I

Figure 15. Menu Display After Clicking Button
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2.5 Connecting the EVM

Follow these steps to connect the EVM to the GUI:
1. Attach the EVM to the computer via USB
2. The GUI always shows the connection status on the bottom left corner of the GUI

OneUl Application

X
Sensing Solutions EVM GUI

Introduction to Inductive Sensing

Inductive sensing is a highly reliable solution for detecting the position of conductive materials using a simple wire wound coil, PCB coil, or spring. By configuring the coil and target shape, inductive
sensing can be applied to many different applications that require proximity measurement, rotational and linear position sensing. as well as simple event counting.

Overall reliability is improved and system cost is reduced with the integration of multiple channels making this an attractive solution for metal buttons. motor position, bill counting, lens position, and
many other applications.

Introduction to Capacitive Sensing

Capacitive sensing is a high-resolution. low-cost contactless sensing technigue that can be applied to a variety of applications such as liquid level sensing, proximity sensing. gesture recognition
ice/rain detection and collision avoidance

The sensor in a capacitive sensing system is any conductor, such as copper on PCB, conductive ink or a piece of metal. allowing for low cost and highly flexible system design. This conductor acts
as a proximity sensor or liquid level sensor depending on the use case.

Introduction to Humidity Sensing

Humidity affects many properties of air, and of materials in contact with air. Water vapor is a key agent in both weather and climate, and it is an important atmospheric greenhouse gas. Humidity
measurements are used wherever there is a need to prevent condensation, corrosion, mold, warping or other spoilage of products. This is highly relevant for foods, pharmaceuticals, chemicals
fuels, wood, paper, and many other products. Air-conditioning systems in buildings often contral humidity, and significant energy goes into cooling the air to remave water vapor. Humidity
measurements are necessary to maintain comfortable environmental conditions. An accurate humidity sensor can work in synergy with heating and cooling systems to reduce a building energy
footprint

Benefits of Tl technology and the FDC2x14 and FDC2x12 Families

« EMI resistant solution: Narrow band architecture eliminates unwanted noise and interferences enabling EMI-resistant proximity sensor and gesture recognition applications

Connected SSP EVM connected - FDC2214 | {l TEXAS INSTRUMENTS

Figure 16. EVM Connected to GUI
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2.6 Configuring the EVM Using the Register Page

The register page allows users to control the device directly with the register values. The user may also
use this page to read the currect register values on the device.

2.6.1 Automatically Update GUI Register Values Using Auto-Read

Autoread will periodically request the register values on the device. Click the dropdown box next to “Auto
Read” to select the update interval.

OneUl Application

Sensing Solutions EVM GUI

Connected

Registers
off |t
Every 1/4 sec —
Every 1/2 sec
Every 1 sec
# \Write Rg Every 5 sec Register | Update Mode| Immediate ¥
| Every 10 sec
| Every 20 sec
Register Address Ccurrent Value Bits
15 14 13 12 1" 10 ] 8 7 6 5 4 3 2 1 0
DATA_MSB_CHO 0x00 0xD21f 0 o] 0 0 0 0 1 0 0 0 0 1 1 1 1 1
DATA_LSB_CHO 0x01 0x5337 0 1 0 1 0 0 1 1 0 0 1 1 1 1 1 1
DATA_MSB_CH1 0x02 0x0215 0 1] 0 0 0 0 1 0 0 0 0 1 0 1 1] 1
DATA_LSB_CH1 0x03 Oxbdds 1 1] 1 1 1 1 0 1 1 1 0 1 1 1] 1] 1]
DATA_MSB_CH2 0x04 0x0 0 1] 0 0 0 0 0 0 0 0 0 0 0 1] 1] 1]
DATA_LSB_CH2 0x03 0x0 0 o] 0 0 0 0 0 0 0 0 0 0 0 0 0 o]
DATA_MSB_CH3 0x06 0x0 0 o 0 0 0 0 0 0 0 0 0 0 0 o] o] o]
DATA_LSB_CH3 0x07 0x0 0 o] 0 0 0 0 0 0 0 0 0 0 0 o] o] 0]
RCOUNT_CH1 0x09 QOxiff 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
RCOUNT_CHz2 0x0A Oxfiff 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
RCOUNT_CH3 0x0B Oxfrrt 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
OFFSET_CHO 0x0C 0x0000 0 o 0 0 0 0 0 0 0 0 0 0 0 o o o]

Wrote registers: RCOUNT_CHO

| ®i TEXAS INSTRUMENTS

Figure 17. Selecting Auto-Read Interval on Register Page
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2.6.2 Manually Update Device Register Values

There are two methods to change register values: update the entire register value or change a single bit
within the register. The recommended update mode is always “Immediate” and not “Deferred”. To update

register values, follow these steps.

1. Double-click the current value of the register that needs to be changed. The text will turn into an
editable text box

OneUl Application

Registers

Auto Read | Off

# Write Register

Sensing Solutions EVM GUI

& &

¥ Read Register | Update Mode]| Immediate ¥

Register

DATA_MSB_CHO
DATA_LSB_CHO
DATA_MSB_CH1
DATA_LSB_CH1

DATA_MSB_CH2
DATA_LSB_CH2
DATA_MSB_CH3

DATA_LSB_CH3

Address

0x00
0x01
0x02
0x03
0x04
0x05
0x06

0x07

RCOUNT_CH1 0x09
RCOUNT_CH2 Ox0A
RCOUNT_CH3 0x0B
OFFSET_CHO 0x0C
Connected | Read register undefined

Current Value

0x021f
0x5337
0x0215
Oxbdda
0x0
0x0
0x0

0.

Oxfiff

Oxfiff

Quffit

0x0000

15

0
0

%0 0 0 0 o o 0 0 0 0 o 1] 0 o 0 0 1]
EEETT U - RN N I I
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

12

"

Bits

0 1 0 0 o 1] 1 1 1 1 1
0 1 1 0 o 1 1 1 1 1 1
0 1 0 0 o 1] 1 1] 1 0 1
1 0 1 1 1 1] 1 1 0 0 1]

1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1
0 0 0 0 o 1] 0 o 0 0 1]

| W3 TEXAS INSTRUMENTS

Figure 18. Selecting a Register's Current Value for Editting on Register Page
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2. Type the new hexadecimal value into the box and click enter. The text box changes to normal text and
the GUI will send a command to the EVM to update the device register

To change individual bit values rather that entire register values follow these steps.
1. Hover the mouse over the desired bit to change

OneUl Application

Sensing Solutions EVM GUI

Registers

Auto Read | Off

# Write Register

A

¥ Read Register | Update Mode| Immediate v

Register Address Current Value Bits

15 14 13 12 11 10 8 I 6 5 4 3 2 1 0
DATA_MSB_CHO 0x00 0x021f 0 1] 0 0 0 0 0 0 0 0 1 1 1 1 1
DATA_LSB_CHO 0x01 0x5337 0 1 0 1 0 0 1 0 0 1 1 1 1 1 1
DATA_MSB_CH1 0x02 0x0215 0 o 0 0 0 0 0 0 0 0 1 0 1 o] 1
DATA_LSB_CH1 0x03 Oxbdds 1 1] 1 1 1 1 1 1 1 0 1 1 1] 1] 1]
DATA_MSB_CH2 0x04 0x0 0 1] 0 0 0 0 0 0 0 0 0 0 1] 1] 1]
DATA_LSB_CH2 0x05 0x0 0 1] 0 0 0 0 0 0 0 0 0 0 1] 1] 1]
DATA_MSB_CH3 0x06 0x0 0 o] 0 0 0 0 0 0 0 0 0 0 0 0 o]
DATA_LSB_CH3 0x07 0Ox

0 0 1] 0 0 0 0 0 0 0 0 0 0 0 1] 1] 1]
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

RCOUNT_CH1 0x09 Oxffet

RCOUNT_CHz 0x0A Oxffet 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
RCOUNT_CH3 0x0B Oxffef 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
OFFSET_CHOD 0x0C 0x0000 0 1] 0 0 0 0 0 0 0 0 0 0 1] 1] 1]

Connected

| Wrote registers: RCOUNT_CHO

| J@ TEXAS INSTRUMENTS

Figure 19. Hovering Mouse Over Register Bit Value on Register Page

2. Double-click the bit to toggle its value and the register’s current value will update automatically
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2.6.3 Reading Register Values without Auto-Read

To read register values follow these steps.
1. Select the register to update by clicking any column of the register row in the table

Sensing Solutions EVM GUI

Registers

Auto Read | Off v

# \Write Register || ¥ Read Register | Update Mode| Immediate ¥

Register Address Ccurrent Value Bits

DATA_LSB_CHO 0x01 0x533f 0 1 0 1 0 0 1 1 0 o 1 1 1 1 1 1
DATA_MSB_CH1 0x02 0x0215 0 o] 0 0 0 0 1 0 0 0 0 1 0 1 0 1
DATA_LSB_CH1 0x03 Oxbdda 1 0 1 1 1 1 0 1 1 1 0 1 1 0 0 0
DATA_MSB_CH2 0x04 0x0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
DATA_LSB_CH2 0x03 0x0 0 0 0 0 0 0 0 0 0 0 0 o o 0 0 0
DATA_MSB_CH3 0x06 0x0 0 o0 0 0 0 0 0 0 0 o o o o 0 0 0
DATA_LSB_CH3 0x07 0x0 0 o0 0 0 0 0 0 0 0 o o o o 0 0 0
RCOUNT_CHO 0x03 Oxffff 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
RCOUNT_CH!1 0x09 Oxffff 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
RCOUNT_CHz2 0x0A Oxffff 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
RCOUNT_CH3 0x0B Oxfift 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
OFFSET_CHO oxoC 0x0000 0 o0 0 0 0 0 0 0 0 o o o o 0 0 0 .
Connected | Register loading complete | *P TEXAS INSTRUMENTS

Figure 20. Selecting a Register on Register Page
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2. Click the “Read Register” button to update the selected register’s current value and bit values in the
table

OneUI Application

Sensing Solutions EVM GUI

Registers
Auto Read | Off v
L &
| # Write Register || ¥ Read Regij%s]r Update Mode: Immediate v
Register Address Current Value Bits

15 14 13 12 11 10 8 7 6 T 4 3 2 1 1]
DATA_LSB_CHO 0x01 0x533f 0 1 0 1 0 0 1 0 0 1 1 1 1 1 1
DATA_MSB_CH1 0x02 0x0215 0 0 0 0 0 0 0 0 0 0 1 o 1 0 1
DATA_LSB_CH1 0x03 Oxbdda 1 o0 1 1 1 1 1 1 1 o 1 1 0 0 0
DATA_MSB_CH2 0x04 0x0 0 o0 0 0 0 0 0 0 o o o o 0 0 0
DATA_LSB_CH2 0x05 0x0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
DATA_MSB_CH3 0x06& 0x0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
DATA_LSB_CH3 0x07 0x0 0 1] 0 0 0 0 0 0 0 0 0 0 0 0 0
RCOUNT_CHO 0x08 Oxfift 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
RCOUNT_CH1 0x09 Oxfift 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
RCOUNT_CH2 0x0A Oxffff 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
RCOUNT_CH3 0x0B Oxffff 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
OFFSET_CHO 0x0C 0x0000 0 o 0 0 0 0 0 0 0 0 0 0 o] o] o] .
Connected | Read register undefined | {a TexAas INSTRUMENTS

Figure 21. Reading the Current Device Register Value on Register Page
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264 Saving Device Configurations

To save the current register settings of the device follow these steps.
1. Click the button immediately right to the “Auto-Read” selection dropdown

OneUl Application

Sensing Solutions EVM GUI

Registers

Auto Read | Off M
| L

# \Write Register || ¥ Read Register | Update Mode| Immediate ¥

Register Address Ccurrent Value Bits

DATA_MSB_CHO 0x00 0x021f 0 1] 0 0 0 0 1 0 0 0 0 1 1 1 1 1
DATA_LSB_CHOD 0x01 0x5337 0 1 0 1 0 0 1 1 0 0 1 1 1 1 1 1
DATA_MSB_CH1 0x02 0x0215 0 0 0 0 0 0 1 0 0 0 0 1 0 1 0 1
DATA_LSB_CH1 0x03 Oxbdds 1 o 1 1 1 1 0 1 1 1 0 1 1 1] 1] o
DATA_MSB_CH2 0x04 0x0 0 o 0 0 0 0 0 0 0 0 0 0 0 1] 1] o
DATA_LSB_CH2 0x05 0x0 0 1] 0 0 0 0 0 0 0 0 0 0 0 1] 1] 1]
DATA_MSB_CH3 0x06 0x0 0 1] 0 0 0 0 0 0 0 0 0 0 0 1] 1] 1]
DATA_LSB_CH3 0x07 0x0 0 1] 0 0 0 0 0 0 0 0 0 0 0 1] 1] 1]
N R
RCOUNT_CH1 0x09 Oxffet 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
RCOUNT_CHz 0x0A Oxffef 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
RCOUNT_CH3 0x0B Oxffft 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

OFFSET_CHO 0x0C 0x0000 0 o 0 0 0 0 0 0 0 0 0 0 0 1] 1] 1]

Connected | Wrote registers: RCOUNT_CHO | *P TEXAS INSTRUMENTS

Figure 22. Save Register Values to File on Register Page

2. Choose a name for the JSON file and the directory to save it within. Then click “Save”
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2.6.5 Loading Previously Saved Configurations

To load previously saved register settings from a JSON file follow these steps.
1. Click the button furthest right from the “Auto-Read” selection dropdown

OneUl Application

Sensing Solutions EVM GUI

Registers

Auto Read | Off

# \Write Register

¥ Read Register | Update Mode| Immediate ¥

Register Address Ccurrent Value Bits

15 14 13 12 1" 10 8 7 6 5 4 3 2 1 0
DATA_MSB_CHO 0x00 0xD21f 0 o] 0 0 0 0 0 0 0 0 1 1 1 1 1
DATA_LSB_CHO 0x01 0x5337 0 1 0 1 0 0 1 0 0 1 1 1 1 1 1
DATA_MSB_CH1 0x02 0x0215 0 1] 0 0 0 0 0 0 0 0 1 0 1 1] 1
DATA_LSB_CH1 0x03 Oxbdds 1 1] 1 1 1 1 1 1 1 0 1 1 1] 1] 1]
DATA_MSB_CH2 0x04 0x0 0 1] 0 0 0 0 0 0 0 0 0 0 1] 1] 1]
DATA_LSB_CH2 0x03 0x0 0 o] 0 0 0 0 0 0 0 0 0 0 0 0 o]
DATA_MSB_CH3 0x06 0x0 0 o 0 0 0 0 0 0 0 0 0 0 o] o] o]
DATA_LSB_CH3 0x07 0Ox

RCOUNT_CH1 0x09 Oxffet
RCOUNT_CHz 0x0A Oxffef 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
RCOUNT_CH3 0x0B Oxffft 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

OFFSET_CHO

Connected |

0x0C

Registers exported successfully.

0x0000 0 o

0 0 1] 0 0 0 0 0 0 0 0 0 0 0 1] 1] 1]
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

| ®i TEXAS INSTRUMENTS

Figure 23. Loading Previously Saved Register Values from File on Register Page

2. Select the JSON file with the desired settings and click “Open”
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2.7

27.1

2.7.2

2.7.3

Configuring the EVM Using the Configuration Page

The Sensing Solutions GUI is capable on configuring the device more intuitively than the direct register
values. The "Configuration” page provides an easy-to-use tool for updating the device configuration and
provides additional information about how the device will perform.

Enabling and Disabling Channel Measurements

The FDC211x and FDC221x devices take measurements in two different modes: repeated single channel
measurement and measuring single channels sequentially. When the device repeatedly measures a single
channel any channel can be selected for measurement. To measure a single channel follow these steps.

1. Select “Repeat single channel measurement” in the “Measurement Settings”

2. Choose which channel to measure by clicking the enable check-box of the desired channel (any
channel may be selected)

If measuring more than one channel, they are always measured sequentially from channel 0 to the highest
selected channel. To measure multiple channels follow these steps.

1. Select “Sequence channel measurements” in the “Measurement Settings”
2. Choose which channels to measure by clicking the highest channel desired
Channel 0 and 1 will always be enabled in this mode

Selecting the Clocking Source

While the device contains an internal oscillator which requires fewer components in a system, it is
recommended to use an external oscillator for precision applications. The EVM includes a 40MHz
oscillator on-board, but an external off board signal can be used.

To choose the oscillator source select one of the options in the “Reference Clock Source” section of the
“Measurement Settings”. If using an external oscillator, enter the oscillation frequency so that the GUI
correctly displays data measurements of frequency and capacitance. Please note changing the value of
the clock in the GUI is purely for calculations in the GUI, the actualy clock frequency on the EVM will not
change.

Setting the Measurement Timings

Determining the best timing settings for the device is largely dependent on the application and sensor
design, but in general the following items should be considered

» Each channel should have the maximum reference frequency possible. Most applications should have
the channel Fref dividers set to one.

» Settle count needs to be long enough, but increasing it arbitrary holds no value and only decreases the
sampling rate. Reference the datasheet for calculating the optimal settle count.

» Reference count has the largest effect on the accuracy of a measurement. Increasing the reference
count leads to a more accurate measurement, but at the cost of decreased sampling rate. The
effective number of bits for each channel is calculated in the table for each channel based on the
reference count.
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Sensor Properties and Input Adjustments >
Measurement Settings l\s
Channel Sequencing Mode Reference Clock Source Total Device Sampling Time

I Repeat single channel measurement Internal Oscillator (43.4 MHz Typical) Sampling Time: 53.249 ms
® Sequence channel measurements ® External Oscillator 40 | mHz Samples/Second/Channel: 18.780

Measurement Timings

Fr Settle Count Reference Count Timing
Channel | Enable ENOBpay
Divider Code | Calculated (MHz) Code Time (us) Code Time (us) | Switching (us) [ Sampling (us)

0 L 1 40.000 1024 409.60 26214.10 0.81600 26624.52 21.0

1 ol 1 40.000 1024 409.60 2621410 0.81600 26624 .52 210

2 1 40.000 1024 409.60 26214.10 0.81600 26624.52 21.0

&3] 1 40.000 1024 409.60 65535 2621410 0.81600 26624 .52 210
Current Drive and Power >
Device Status >

Connected SSP EVM connected - FDC2214 TEXAS INSTRUMENTS

Figure 24. Measurement Settings on Configuration Page
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2.7.4 Using a Different Sensor

When using a different sensor, several parameters could be changed. The sensor’s resonant frequency
could be vastly different or a different sensor inductor could be used. If the resonant frequency of the
sensor is less than 8.75MHz the F,, select should be set to one. If the sensor frequency is greater than
8.75 MHz, F;, select should be two. The sensor filter inductor for each channel should be updated to
reflect to actual component value on the sensor.

OneUl Applicati

Sensing Solutions EVM GUI

Sensor Properties and Input Adjustments v
Sensor Properties and Input Adjustments
Input .
: Sensor Filter Bank Measured Sensor Data Calculated Sensor Data
Adjustments
I Channel Parallel Parallel Watchdog : Total Sensor
g X Amplitude | Frequency § ,
Fi, Select | Inductance | Capacitance | Raw Code | Saturated | Timeout Waming (MHz) Capacitance |Capacitance
(uH) (PF) Error (PF) (PF)
0 1 18 33 35642364 Q Q Q 5311126 49.887820 16.887820
1 1 18 33 34981275 &» L &» 5.212616 51.791235 18.791235
2 1 18 33 0 & & & 0.000000 Infinity Infinity
3 1 18 33 1] &» L &» 0.000000 Infinity Infinity
Input Deglitch Filter
Select the lowest setting that exceeds
the oscillation tank oscillation frequency
1 MHz
® 3.3 MHz
10 MHz
33 MHz
Registers update rate (100ms minimum, use Data Streaming page for faster rates). | 500 ms
Measurement Settings v

Connected | Wiote registers: MANUFACTURER_ID

TEXAS INSTRUMENTS I

Figure 25. Sensor Properties and Input Adjustments on Configuration Page

While the FDC2214 doesn't support any gain or offset adjustments, the FDC2114 device has a limited
measurement resolution and so a gain or offset may need to be set. The code offset may be set in the
“Sensor Properties and Input Adjustments” table and the input gain is globally set for all channels. Please
reference the device datasheet for more information to correctly set these values.

275 Setting the Input Deglitch Filter

The input deglitch filter suppresses EMI and ringing above the sensor frequency. It does not impact the
conversion result as long as its bandwidth is configured to be above the maximum sensor frequency. After
the sensor frequency is determined, select the lowest setting which exceeds the sensor frequency.
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2.7.6

Setting the Power Mode and Sensor Initialization Currents

Most applications do not need maximum channel initialization currents and the low power sensor
activation mode should be enabled. When low power sensor activation mode is enabled, the IDRIVE code
determines how much current the device supplies to the sensor. To determine the optimal current drive
setting, move the system target to its furthest distance from the sensor and click the “Detect iDrivelnit with
Auto-Amplitude Correction” button. This will take a measurement to determine an appropriate current
setting. After the setting has been measured, the code value of |, must be adjusted.

If the low power sensor activation mode is disabled, the |4, settings are ignored. If only measuring
channel 0 and the sensor requires maximum drive current, enable the high current sensor drive.

| Power Mode

¥l Enable Low Power Sensor Activation Mode (Recommended)
Enable High Current Sensor Drive (ch0 only)

Measurement Settings

Current Drive and Power

Sensor Initialization Current

Channel

larive

Code

Current (UA)

Code

196

Connected

Device Status

Sensing Solutions EVM GUI
Sensor Properties and Input Adjustments >
>
Detect lgye Init
Current (uA)
17 196
17 196
0 16
0 16
>

SSP EVM connected - FDC2214 3 TEXAS INSTRUMENTS I

Figure 26. Current Drive on Configuration Page
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2.8 Streaming Measurement Data

The Sensing Solutions GUI and EVM provide a tool to capture, display, and log measurement data. The
section describes how to use the data measurement tools from the "Data Streaming" page accessible
from the GUI menu.

28.1 Choosing the Graph and Visible Channels

Select the drop down menu on top of the y-axis to choose the graph to display.

Sensing Solutions EVM GUI
Data Streaming: | Start || Stop Show Graph Configuration (C) || Show Statistics (1)
- ( W ¥ 4
%ﬂ Show: DATAQ_pF ¥ DATAT_pF Select Log File: | & | c:\data\fdc1884_data.csw

Raw Code
Detected Sensor Frequency (MHz)

Connected Wrote registers: MANUFACTURER_ID | 1‘9 TEXAS INSTRUMENTS I

Figure 27. Select the Data Graph on Data Streaming Page

To select which channel measurements are displayed in the graph, check or uncheck the available
channels shown next to the graph units. Selecting or not selecting the channels only affects the graph and
not the data logged to a file. If a channel is not enabled in the Configuration page it will not appear on the
Data Streaming page.
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2.8.2 Logging Data to a File

Follow these steps to log measurement data to a file.
1. Click the button in the upper right under next to "Click to Select Log File"

Onel Application
Sensing Solutions EVM GUI

Data Streaming: | Start || Stop Show Graph Configuration (C) || Show Statistics (1)

C ( W d rd

Capacitance (pF) 7| Show: DATAD_pF ! DATAT pF Select Log File: | & | c:\data\fdc1884_data.csv

.o -
@ DATAQ_pF _pf
@30 1024
o Range: 64
Connected | Wrote registers: MANUFACTURER_ID | 1‘9 TEXAS INSTRUMENTS I

Figure 28. Select Log File Button on Data Streaming Page

2. Select a file name and directory to save the data to and then click the “Save” button

3. Whenever data streaming is running the data for all channels will be logged to this file. The selected
file is shown next to the button.
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2.8.3 Starting and Stopping Data Streaming

To start data streaming click the “Start” button.

Sensing Solutions EVM GUI
Data Streaming: | Start || Stop Show Graph Configuration (C) || Show Statistics (1)
Capacitance (pF) 7| Show: DATAQ pF ¥ DATAT pF ¥ Select Log File: | & | c:\data\fde2x14_data.csy
@ DATAD pT Tal pr
@30 1024
[1} Range: 64
Connected Wrote registers: MANUFAGTURER_ID | 1‘9 TEXAS INSTRUMENTS I

Figure 29. Start Button on Data Streaming Page

To stop data streaming click the “Stop” button.
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Onell Application o o=l

Sensing Solutions EVM GUI

Data Streaming: | Start St%% Show Graph Configuration (C) || Show Statistics (1)

Capacitance (pF v | Show: DATAD_pF ¥ DATA1_pF
P (pF) P -P Select Log File: | & | c:\data\fdc2x14 data.csv

R,

Connected Data streaming started | ‘*P TEXAS INSTRUMENTS

Figure 30. Stop Button on Data Streaming Page
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2.8.4 Data Statistics
Click the “Show Statistics” button to view the measurement statistics.

Sensing Solutions EVM GUI
Data Streaming: | Start || Stop Show Graph Configuration (C) || Show Statistics (1)
Capacitance (pF) 7| Show: DATAQ pF ¥ DATAT pF ¥ Select Log File: | & | c:\data\fde2x14_data.csy
@ DATRO_gT DRTAL T
050 1024
[1} Range: 64
Connected | Data streaming started | ‘*P TEXAS INSTRUMENTS I

Figure 31. Show Statistics Button on Data Streaming Page

Click the “Hide Statistics” button to hide the measurement statistics.
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OneUl Application =
Sensing Solutions EVM GUI
Data Streaming: | Start || Stop Show Graph Configuration (C) || Hide Statistics (@}
Capacitance (pF) v | Show: DATAD_pF ¥ DATA1_pF ¥ Sntart | an Eila: | &
|
@ DAETRO_pT Tl pT
950 1024
o Rangs: 84
Connected Data streaming started | ‘*y TEXAS INSTRUMENTS I

Figure 32. Hide Statistics Button on Data Streaming Page
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2.85 Configuring the Graph
To configure the graph, click the "Show Graph Configuration" button.

Sensing Solutions EVM GUI
Data Streaming: | Start || Stop Show Graph Configuration (C){b Show Statistics (1)
Capacitance (pF) 7| Show: DATAQ pF ¥ DATAT pF ¥ Select Log File: | & | c:\data\fde2x14_data.csy
@ DATRO_gT Tl pT
050 1024
[1} Range: 64
Connected | Data streaming started | ‘*P TEXAS INSTRUMENTS

Figure 33. Show Graph Configuration Button on Data Streaming Page
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Graph Configuration

Display Frame Rate
16.0 ms =62.5 Hz

New Data Sample Rate
EVIM Output Rate (Infinity ms = 0.0 Hz)
* Add sample to graph every 100 ms

Vertical Scaling

Vertical Left Axis (Y1)
Minimum: 0
Maximum: 100

¥ Autoscale | Autoscale & Lock

Sample Counts
Display: 64 |=0.000s

Buffer: 512 |=0000s

Figure 34. Graph Configuration Button on Data Streaming Page

The configuration window displays the actual frame rate of the graph, the rate at which data is added to
the graph, the vertical scaling, and the sample buffer size. The display rate is the rate at which the graph
updates on the computer display and is not configurable. It is automatically optimized by the GUI.

The "New Data Sample Rate" allows the user to choose when new data is added to the graph. Selecting
"EVM Output Rate" will display data on the graph as fast as is available from the EVM. This should not be
confused with the actual sampling rate of the device on the EVM which could be different. The "Add
sample to graph every ... ms" will add a new sample to the graph at the specified rate.

The "Verical Scaling" allows the user to either manually set the minimum and maximum values of the y-
axis on the graph or use auto-scaling. The "Autoscale & Lock" button scales the graph based on the data
of the current display and then locks those vertical scaling settings.

The "Sample Counts" allows the user to specify the number of samples displayed on the graph and the
total number of samples stored in the buffer. Please note the buffer size does not affect data logging to a
file.

To hide the configuration window, click the "Hide Graph Configuration" button.
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Data Streaming: | Start || Stop Hide Graph Configuration [@) Show Statistics (1)

Capacitance (pF) v | Show: DATAD_pF ¥ DATA1_pF ¥ gurawon i
|

@ DAETRO_pT Tl pT
950 1024
o Rangs: 84
Connected | Data streaming started | ‘*y TEXAS INSTRUMENTS I

Figure 35. Hide Graph Configuration Button on Data Streaming Page
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2.8.6 Navigating the Data Streaming Buffer

The Sensing Solutions EVM GUI stores a buffer of data samples and then displays a subset of those
samples. The data buffer can be navigated using the horizontal slider below the graph. To show more
samples on the graph, click either the slider on the left or right side of the green bar and drag it closer or
further from the other slider. The number of samples displayed is shown between the left and right sliders
in the green bar.

OneUl Application

Sensing Solutions EVM GUI

Data Streaming: | Start || Stop Show Graph Configuration (C) || Show Statistics (I}

C it (pF v | Show. DATAO_pF ¥ DATA1_pF
apaciiance (pF) © -P =P Select Log File: | & | C:\data\fdc2x14 data.csv

Connected | Data streaming stopped | #p TEXAS INSTRUMENTS

Figure 36. Changing Number of Samples Displayed in Data Graph
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By clicking on the green bar and dragging the mouse left or right, previous samples in the buffer can be
displayed.

OneUI Application

Sensing Solutions EVM GUI

Data Streaming: | Start || Stop Show Graph Configuration (C) || Show Statistics (I}

Capacitance (pF v | Show: DATAO_pF ¥ DATA1_pF
P (PF) -P =P Select Log File: | & | C:\data\fdc2x14 data.csv

Connected | Data sireaming stopped | ¢ TEXAS INSTRUMENTS

Figure 37. Displaying Previous Data Samples on the Data Streaming Page
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2.9 Updating the EVM Firmware

To upload new firmware to the EVM, navigate to the "Firmware" page from the GUI menu and follow these
steps. The images below show uploading the FDC2214 EVM firmware, but the steps are identical for any
LDC, FDC, or HDC EVM when using their respective firmware files.

1. Click the button to select a TI-TXT firmware file

OneUl Application o s ]

Sensing Solutions EVM GUI

Firmware Upgrade

Select TI-TXT firmware File: | X

Connected | SSP EVM connected - FDC2214 ‘ J@ TExAS INSTRUMENTS

Figure 38. Select TI-TXT File Button on Firmware Upload Page

2. Select the firmware file and click “Open”
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.+ Computer » OSDisk (C:) » ti » Sensing Solutions EVM GUI-1LES » EVM Firmware » = |43 W Search EVM Firmware pel
Organize = Mew folder = - E;l '@'
-
" B Mame Date modified Type Size
A Conner, Blair . FDC2x4_LDC13aRevB_LDC16wRevB_EVM_Firmware so...  11/5/201510:01 &M File folder
Bl Desktop . HDC10:0_EVM_Firmware_source 11/5/201510:01 AM  File folder
= Recent Places | FDC2:4_| DC13xxRevB_L DC16:oxRevB_EVIM_Firmware.bet 6,/11/2015 3:34 PM Text Document 101 KB
. UserData | HDCL10x0_EVM_Firmware. txt 6/15/2015 2:08 PM Text Document 93 KB
. GIT_Repositories
St
4 Downloads
B Box Sync
. Blair Cenner (P}
= Libraries
M Computer
£, 0sDisk (C)
$ P
‘i Metwork
File name: FDC2x14_LDC130RevB L DC16aRevB_EVM_Firmware.t A [NotEpad++ Documnent 'l

E

ooy [ omes

Figure 39. Selecting TI-TXT Firmware File for Upload to EVM

3. Click the “Upload Firmware” button
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OneUI Application E
= MENU Sensing Solutions EVM GUI vi.8.8

Firmware Upgrade

Select TI-TXT firmware File: | & | c:\ti\Sensing Solutions EVM GUI-1.8.8\EW

Upload Firmware

Firmware\FDC2x14_LDC13xxRevE LDC16xxRevB_EVM_Firmuare.txt

Connected | SSP EVM connected - FDC2214

' %3 TEXAS INSTRUMENTS

Figure 40. Upload Firmware Button on Firmware Upload Page

4. Wait for the firmware to upload. Do NOT disconnect the EVM from the PC at this time! Also note that
the GUI will disconnect from the EVM. The upload process should not take more than one minute. If
the upload fails or lasts longer than one minute, unplug the EVM and restart the GUI.

Sensing Solutions EVM GUI

Firmware Upgrade

Select TI-TXT firmware File: | & | c:\ti\Sensing Solutions EVM GUI-1.8.8\EWM Firmware\FDC2x14_LDC13xxRevB_LDC16xxRevB_EVM_Firmuare.txt

Wait for upload to complete

Not connected | SSP EVM disconnected ‘ *“ TexAas INSTRUMENTS

Figure 41. Firmware Upload in Progress
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Firmware Upgrade

Select TI-TXT firmware File: | & | c:\ti\Sensing Solutions EVWM GUI-1.8.8\EWM Firmware\FDC2x14 LDC13xxRevB LDC16xxRevB EVM Firmware.txt

Upload Firmware
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Not connected | Firmware successsfully updated!

Figure 42. Firmware Upload Success

SNOU138A—-June 2015—Revised October 2016 FDC2114 and FDC2214 EVM User’'s Guide

Submit Documentation Feedback
Copyright © 2015-2016, Texas Instruments Incorporated

43


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SNOU138A

FDC2114/2214 EVM Schematics and Layout

13 TEXAS

INSTRUMENTS

www.ti.com

3 FDC2114/2214 EVM Schematics and Layout
o — H
|||~
J1
ZX62R-B-5P
5 MSP_PUR
S s N
ID | 4. . = RE6
> GRD - 1.5K
s |3 o 8 MSP_DP
10.0
D- |—2 R9 MSP_DM R15
VBUS 100 1M
VBUS |—
u3 GND
SEEE 3 2.
101 NG |—2=
2 102
RY 1 4
23 VCC  GND
TPD2E001DRLR |
= c8 Cc9 GND
GND | 22uF | 0.1uF
GND
LP2985AIM5-3.3/NOPB
L5V U2 33V
_T_ I i IN ouT ) i
Cc1 C2 3 —_— 4
TOuF o_1uFL‘7 ON/OFF  CBYP c3
GND le.l 2.2uF
= = 0.014F
GND  {OGND ™
GND GND GND

Figure 43. USB Connection and Power Circuit
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For appropriate channels:

- Populate C12, C18, C21, C36, C42, C44, C38, C41 in case of EMI emissions issues with long wires.
- Populate C11, C16, C19, C35, C20, C23, C37, C38 in case of EMI susceptibility issues with long wires.

J3 - Replace R24, R26, R27, R28, R19, R20, R23, R33 with Common-mode choke (e.g. SRF3216-222Y) in case of
SCL 1 'y e 2 SCL EMI issues with long wires.
SDA 3 | o o 4SDA
ADDR_5 6_ADDR
R D s e
SD 7 | g @l 85D » R24 o Py
INTB 9 s & 10INTB _T_ 0 L J4
GND 11 | g gl 12GND C11 C12 L1 o]z
+3.3V 13 14+3.3V 18pF 18pF CMH322522=9BPKL 1 SENSOR3
—_— &— 33pF O
TSW-107-07-G-D Cl6 — c18 = 1727010
"] 18pFGN R26 T 18F  GND
. Ror . .
5
U1 i019 0 iC21 L2 O—j
7 pAD IN3B |18 IN3B 18pF 18pF CMH322 o8L | S SENSOR2
8 | GND IN3A b 18 IN3A 33pF
—— = —— ——
= C35 —= C36 = 1727010
GND IN2B |14 IN2B ] 18FGup R8T 18pF  GNp
IN2A ks 13 IN2A | - N h e -
ADDR 4 | ,oor = R19 . )
12 IN1B 0 J6 o
Nis A1 INIA L s Ly L3 ol 2|  SENsOR
18pF 18pF CMH322522=4B08L o
SCL 1 10 INOB 33pF
SCL INOB |=
SDA 2 9 INOA ca23 — C44 = 1727010
Sba INOA = "1 18pFGaD R0 ] 18pF  GNp
CLKIN |2 CLKIN B
INTB 5 F AMA Y &5 s J? > i
SD 5o vop L7 Lo o Loy L4 ol 2
18pF 18pF CMH322522=4B0KL ol
33pF SENSORO
FDC2114RGHR C38 — C41 _ 1727010
T189Fm’ R33 T18pF GND
113V — on
1 £R14 R11 Y2
4 70 499 vob |8 Jour GND |—2
cs —— vee E/D et ]_:
1pF 0.1uF | 0.01pF GND C5 625L3C040M00000 R16  GND
- 5 0.01uF 40 MHz 0
4 CLKIN options:
J8 GND H 3 = (1) 40MHz from Crystal oscillator (default)
TSW-102-07-G-S 2 GND = (2) External clock: populate J2, R14, R11
J2 GND

901-144-§RFX

GND

Figure 44. FDC2114/2214
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Figure 45. MSP430 Connections
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|
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Figure 47. Layout Mid-Layer 1 — Ground Plane
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Figure 49. Layout Bottom Layer — Signals Plane
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4 Bill of Materials

Table 1. BOM for FDC2114 EVM

II\DI,E?C()BR; QTY. | VALUE DESCRIPTION PART NUMBER MANUFACTURER
IPCB1 Printed Circuit Board SV601187 Any
C1,C31 10uF CAP, CERM, 10uF, 10V, +/-20%, X5R, 0603 C1608X5R1A106M TDK
C2, C9, 0.1uF CAP CER 0.1UF 16V 5% X7R 0402 GRM155R71C104JA88D Murata Electronics
C30, North America
C32,
C33,
C34
C3 2.2uF CAP, CERM, 2.2uF, 10V, +/-10%, X5R, 0603 | C0603C225K8PACTU Kemet
C4,C5 2 | 0.01uF |CAP, CERM, 0.01uF, 25V, +/-5%, COG/NP0O, |C1608C0G1E103J TDK
0603
C6 1 0.01uF | CAP, CERM, 0.01 pF, 16 V, +/- 10%, X7R, C1005X7R1C103K TDK
0402
C7, 4 | 33pF CAP, CERM, 33 pF, 50 V, +/- 1%, COG/NPO, | CL10C330FBSNNNC Samsung
C10, 0603_950
C15,
C17
C8 1 22uF CAP, CERM, 22uF, 16V, +/-10%, X5R, 0805 C2012X5R1C226K125AC TDK
C13, 2 18pF CAP, CERM, 18pF, 100V, +/-5%, COG/NPO, GRM1885C2A180JA01D MuRata
Cl4 0603
C25 1uF CAP, CERM, 1uF, 10V, +/-10%, X5R, 0402 GRM155R61A105KE15D MuRata
C26, 2 |0.22uF |CAP, CERM, 0.22 pF, 25V, +/- 5%, X7R, 08053C224JAT2A AVX
C28 0805
c27 1 2200pF | CAP, CERM, 2200pF, 50V, +/-10%, X7R, C0603X222K5RACTU Kemet
0603
C29 1 |220PF | CAP CER 220PF 50V 1% NP0 0402 C1005C0G1H221F050BA TDK Corporation
D1 1 5.6V Diode, Zener, 5.6V, 500mW, SOD-123 MMSZ5232B-7-F Diodes Inc.
D2 1 Green LED, Green, SMD LG L29K-G2J1-24-Z OSRAM
D3 1 Red LED, Super Red, SMD SML-LX0603SRW-TR Lumex
GND1, 3 SMT Test Point, Miniature, SMT 5015 Keystone
GND2,
GND3
J1 1 Connector, Receptacle, Micro-USB Type B, ZX62R-B-5P Hirose Electric Co.
SMT Ltd.
L1, L2, 4 18uH Inductor, Shielded, Ferrite, 18 pH, 0.12 A, 3.3 | CMH322522-180KL Bourns
L3, L4 ohm, SMD
L10 1 10uH Inductor, Shielded, Ferrite, 10 pH, 0.4 A, 1.38 | VLS201610ET-100M TDK
ohm, SMD
LBL1 1 Thermal Transfer Printable Labels, 0.650" W x | THT-14-423-10 Brady
0.200" H - 10,000 per roll
R1, R2, 6 |0 RES, 0 ohm, 5%, 0.1W, 0603 CRCWO06030000Z0EA Vishay-Dale
R4,
R10,
R18,
R22
R6 1 1.5K RES 1.5K OHM 1/16W 5% 0402 SMD CRCWO04021K50JNED Vishay Dale
R7, R17 2 |33 RES, 33 ohm, 5%, 0.1W, 0603 CRCWO060333R0JNEA Vishay-Dale
R8, R9 2 10.0 RES, 10.0, 1%, 0.063 W, 0402 CRCWO040210ROFKED Vishay-Dale
R12, 2 4.70k RES, 4.70k ohm, 1%, 0.1W, 0603 RC0603FR-074K7L Yageo America
R13
R15 1 1M RES,1M ohm, 5%, 0.063W, 0402 RC0402JR-071ML Yageo
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Table 1. BOM for FDC2114 EVM (continued)

BE%?R QTY. | VALUE DESCRIPTION PART NUMBER MANUFACTURER

R19, 8 |0 RES, 0 ohm, 5%, 0.125W, 0805 CRCWO08050000Z0EA Vishay-Dale

R20,

R23,

R24,

R26,

R27,

R28,

R33

R21, 2 1.0k RES, 1.0k ohm, 5%, 0.063W, 0402 CRCWO04021K00JNED Vishay-Dale

R25

R29 1 33k RES, 33k ohm, 5%, 0.063W, 0402 CRCWO040233K0JNED Vishay-Dale

Ul 1 Multi-Channel 12/28-Bit Capacitance to Digital | FDC2114RGHR Texas Instruments
Converter (FDC) for Capacitive Sensing,
RGHO0016A

u2 1 Micropower 150 mA Low-Noise Ultra Low- LP2985AIM5-3.3/NOPB Texas Instruments
Dropout Regulator, 5-pin SOT-23, Pb-Free

u3 1 Low-Capacitance + / - 15 kV ESD-Protection | TPD2E001DRLR Texas Instruments
Array for High-Speed Data Interfaces, 2
Channels, -40 to +85 degC, 5-pin SOT (DRL),
Green (ROHS & no Sb/Br)

us 1 Mixed Signal MicroController, RGC0064B MSP430F5528IRGC Texas Instruments

Y1l 1 Crystal, 24.000MHz, 18pF, SMD ABM8-24.000MHZ-B2-T Abracon

Corportation
Y2 1 OSC, 40 MHz, 3.3 V, SMD 625L3C040M00000 CTS
Electrocomponents

C11, 0 18pF CAP, CERM, 18pF, 100V, +/-5%, COG/NPO, GRM1885C2A180JA01D MuRata

C12, 0603

C16,

C18,

C19,

C20,

C21,

C23,

C35,

C36,

C37,

C38,

C39,

C41,

C42,

C44

FID1, 0 Fiducial mark. There is nothing to buy or N/A N/A

FID2, mount.

FID3

J2 SMA Straight Jack, Gold, 50 Ohm, TH 901-144-8RFX Amphenol RF

J3 Header, 100mil, 7x2, Gold, TH TSW-107-07-G-D Samtec

J4, J5, 2x1 Conn Term Block, 2POS, 3.81mm, TH 1727010 Phoenix Contact

J6, J7

J8, J9 0 Header, TH, 100mil, 2x1, Gold plated, 230 mil | TSW-102-07-G-S Samtec, Inc.
above insulator

R3, R5, 0 |0 RES, 0 ohm, 5%, 0.1W, 0603 CRCWO06030000Z0EA Vishay-Dale

R14,

R16

R11 0 |49.9 RES, 49.9, 1%, 0.1 W, 0603 CRCWO060349R9FKEA Vishay-Dale
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Bill of Materials

Table 2. BOM for FDC2214 EVM

DESIG-

NATOR QTY. VALUE DESCRIPTION PART NUMBER MANUFACTURER
IPCB1 1 Printed Circuit Board SV601187 Any
C1,C31 |2 10uF CAP, CERM, 10uF, 10V, +/-20%, X5R, 0603 C1608X5R1A106M TDK
C2,C9, |6 0.1uF CAP CER 0.1UF 16V 5% X7R 0402 GRM155R71C104JA88 | Murata Electronics
C30, D North America
C32,
C33,
C34
C3 1 2.2uF CAP, CERM, 2.2uF, 10V, +/-10%, X5R, 0603 C0603C225K8PACTU Kemet
C4,C5 |2 0.01uF CAP, CERM, 0.01uF, 25V, +/-5%, COG/NPO, 0603 C1608C0G1E103J TDK
C6 1 0.01uF CAP, CERM, 0.01 pF, 16 V, +/- 10%, X7R, 0402 C1005X7R1C103K TDK
C7, C10, |4 33pF CAP, CERM, 33 pF, 50 V, +/- 1%, COG/NPO, CL10C330FBSNNNC Samsung
C15, 0603_950
C17
Cc8 1 22uF CAP, CERM, 22uF, 16V, +/-10%, X5R, 0805 C2012X5R1C226K125A | TDK
C
C13, 2 18pF CAP, CERM, 18pF, 100V, +/-5%, COG/NP0, 0603 GRM1885C2A180JA01 | MuRata
Cl4 D
C25 1 1uF CAP, CERM, 1uF, 10V, +/-10%, X5R, 0402 GRM155R61A105KE15 | MuRata
D
C26, 2 0.22uF CAP, CERM, 0.22 yF, 25V, +/- 5%, X7R, 0805 08053C224JAT2A AVX
Cc28
c27 2200pF CAP, CERM, 2200pF, 50V, +/-10%, X7R, 0603 C0603X222K5RACTU Kemet
C29 1 220PF CAP CER 220PF 50V 1% NPO 0402 C1005C0G1H221F050B | TDK Corporation
A
D1 1 5.6V Diode, Zener, 5.6V, 500mW, SOD-123 MMSZ5232B-7-F Diodes Inc.
D2 1 Green LED, Green, SMD LG L29K-G2J1-24-Z OSRAM
D3 1 Red LED, Super Red, SMD SML-LX0603SRW-TR Lumex
GND1, 3 SMT Test Point, Miniature, SMT 5015 Keystone
GND2,
GND3
Jl 1 Connector, Receptacle, Micro-USB Type B, SMT ZX62R-B-5P Hirose Electric Co.
Ltd.
L1, L2, 4 18uH Inductor, Shielded, Ferrite, 18 pH, 0.12 A, 3.3 ohm, CMH322522-180KL Bourns
L3, L4 SMD
L10 1 10uH Inductor, Shielded, Ferrite, 10 pH, 0.4 A, 1.38 ohm, VLS201610ET-100M TDK
SMD
LBL1 1 Thermal Transfer Printable Labels, 0.650" W x 0.200" | THT-14-423-10 Brady
H - 10,000 per roll
R1,R2, |6 0 RES, 0 ohm, 5%, 0.1W, 0603 CRCWO06030000Z0EA | Vishay-Dale
R5, R10,
R18,
R22
R6 1 15K RES 1.5K OHM 1/16W 5% 0402 SMD CRCWO04021K50INED | Vishay Dale
R7,R17 |2 33 RES, 33 ohm, 5%, 0.1W, 0603 CRCWO060333R0JNEA | Vishay-Dale
R8,R9 |2 10.0 RES, 10.0, 1%, 0.063 W, 0402 CRCWO040210ROFKED | Vishay-Dale
R12, 2 4.70k RES, 4.70k ohm, 1%, 0.1W, 0603 RCO0603FR-074K7L Yageo America
R13
R15 M RES,1M ohm, 5%, 0.063W, 0402 RCO0402JR-071ML Yageo
R19, 8 0 RES, 0 ohm, 5%, 0.125W, 0805 CRCWO08050000Z0EA | Vishay-Dale
R20,
R23,
R24,
R26,
R27,
R28,
R33
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Table 2. BOM for FDC2214 EVM (continued)

II\DIE%S;R QTY. VALUE DESCRIPTION PART NUMBER MANUFACTURER

R21, 2 1.0k RES, 1.0k ohm, 5%, 0.063W, 0402 CRCWO04021K00JNED | Vishay-Dale

R25

R29 33k RES, 33k ohm, 5%, 0.063W, 0402 CRCWO040233K0JNED | Vishay-Dale

ul Multi-Channel 12/28-Bit Capacitance to Digital FDC2214RGHR Texas Instruments
Converter (FDC) for Capacitive Sensing, RGHO016A

u2 1 Micropower 150 mA Low-Noise Ultra Low-Dropout LP2985AIM5-3.3/NOPB | Texas Instruments
Regulator, 5-pin SOT-23, Pb-Free

U3 1 Low-Capacitance + / - 15 kV ESD-Protection Array for | TPD2E001DRLR Texas Instruments
High-Speed Data Interfaces, 2 Channels, -40 to +85
degC, 5-pin SOT (DRL), Green (RoHS & no Sb/Br)

us Mixed Signal MicroController, RGC0064B MSP430F5528IRGC Texas Instruments

Y1l Crystal, 24.000MHz, 18pF, SMD ABM8-24.000MHZ-B2-T | Abracon Corportation

Y2 OSC, 40 MHz, 3.3 V, SMD 625L3C040M00000 CTS

Electrocomponents

C11, 0 18pF CAP, CERM, 18pF, 100V, +/-5%, COG/NPO0, 0603 GRM1885C2A180JA01 | MuRata

C12, D

C18,

C18,

C19,

C20,

C21,

C23,

C35,

C36,

C37,

C38,

C39,

C41,

C42,

C44

FID1, 0 Fiducial mark. There is nothing to buy or mount. N/A N/A

FID2,

FID3

J2 0 SMA Straight Jack, Gold, 50 Ohm, TH 901-144-8RFX Amphenol RF

J3 Header, 100mil, 7x2, Gold, TH TSW-107-07-G-D Samtec

J4, J5, 0 2x1 Conn Term Block, 2POS, 3.81mm, TH 1727010 Phoenix Contact

J6, J7

J8, J9 0 Header, TH, 100mil, 2x1, Gold plated, 230 mil above | TSW-102-07-G-S Samtec, Inc.
insulator

R3,R4, |0 0 RES, 0 ohm, 5%, 0.1W, 0603 CRCWO06030000Z0EA | Vishay-Dale

R14,

R16

R11 0 49.9 RES, 49.9, 1%, 0.1 W, 0603 CRCWO060349R9FKEA | Vishay-Dale
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, enhancements, improvements and other
changes to its semiconductor products and services per JESD46, latest issue, and to discontinue any product or service per JESDA48, latest
issue. Buyers should obtain the latest relevant information before placing orders and should verify that such information is current and
complete. All semiconductor products (also referred to herein as “components”) are sold subject to TI's terms and conditions of sale
supplied at the time of order acknowledgment.

TI warrants performance of its components to the specifications applicable at the time of sale, in accordance with the warranty in TI's terms
and conditions of sale of semiconductor products. Testing and other quality control techniques are used to the extent Tl deems necessary
to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not necessarily
performed.

Tl assumes no liability for applications assistance or the design of Buyers’ products. Buyers are responsible for their products and
applications using TI components. To minimize the risks associated with Buyers’ products and applications, Buyers should provide
adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI components or services are used. Information
published by TI regarding third-party products or services does not constitute a license to use such products or services or a warranty or
endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual property of the
third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of significant portions of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration
and is accompanied by all associated warranties, conditions, limitations, and notices. Tl is not responsible or liable for such altered
documentation. Information of third parties may be subject to additional restrictions.

Resale of TI components or services with statements different from or beyond the parameters stated by TI for that component or service
voids all express and any implied warranties for the associated TI component or service and is an unfair and deceptive business practice.
Tl is not responsible or liable for any such statements.

Buyer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety-related requirements
concerning its products, and any use of TI components in its applications, notwithstanding any applications-related information or support
that may be provided by TI. Buyer represents and agrees that it has all the necessary expertise to create and implement safeguards which
anticipate dangerous consequences of failures, monitor failures and their consequences, lessen the likelihood of failures that might cause
harm and take appropriate remedial actions. Buyer will fully indemnify Tl and its representatives against any damages arising out of the use
of any Tl components in safety-critical applications.

In some cases, TI components may be promoted specifically to facilitate safety-related applications. With such components, TI's goal is to
help enable customers to design and create their own end-product solutions that meet applicable functional safety standards and
requirements. Nonetheless, such components are subject to these terms.

No Tl components are authorized for use in FDA Class Ill (or similar life-critical medical equipment) unless authorized officers of the parties
have executed a special agreement specifically governing such use.

Only those Tl components which Tl has specifically designated as military grade or “enhanced plastic” are designed and intended for use in
military/aerospace applications or environments. Buyer acknowledges and agrees that any military or aerospace use of TI components
which have not been so designated is solely at the Buyer's risk, and that Buyer is solely responsible for compliance with all legal and
regulatory requirements in connection with such use.

TI has specifically designated certain components as meeting ISO/TS16949 requirements, mainly for automotive use. In any case of use of
non-designated products, Tl will not be responsible for any failure to meet ISO/TS16949.

Products Applications
Audio www.ti.com/audio Automotive and Transportation www.ti.com/automotive
Amplifiers amplifier.ti.com Communications and Telecom  www.ti.com/communications

Data Converters
DLP® Products

DSP

Clocks and Timers
Interface

Logic

Power Mgmt
Microcontrollers
RFID

OMAP Applications Processors
Wireless Connectivity

dataconverter.ti.com
www.dlp.com
dsp.ti.com
www.ti.com/clocks
interface.ti.com
logic.ti.com
power.ti.com
microcontroller.ti.com
www.ti-rfid.com
www.ti.com/omap

Computers and Peripherals
Consumer Electronics
Energy and Lighting
Industrial

Medical

Security

Space, Avionics and Defense
Video and Imaging

Tl E2E Community

www.ti.com/wirelessconnectivity

www.ti.com/computers
www.ti.com/consumer-apps
www.ti.com/energy
www.ti.com/industrial
www.ti.com/medical
www.ti.com/security
www.ti.com/space-avionics-defense
www.ti.com/video

e2e.ti.com
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