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Battery-Less Near Field Communication (NFC) Keyboard

Abstract: To be provided.
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1 Hardware Block Diagram

Figure 1. Hardware Block Diagram

2 How to Mount the PCBA in the Keyboard
1. Open the box.

Figure 2. New Keyboard—Open Box
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2. Turn the keyboard face down (see Figure 3).

Figure 3. Turn Over Keyboard
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3. Remove all of the screws (see Figure 4).

Figure 4. Remove Screws

4. Turn the keyboard face up (see Figure 5).

Figure 5. Turn Keyboard Face Up
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5. Release the hidden lock in both sides by using a thin object (see Figure 6).

Figure 6. Release the Hidden Lock

6. Open the cover to see the PCBA with battery (see Figure 7)

Figure 7. Open the Cover
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7. Remove all of the screws and remove the battery from the keyboard (see Figure 8).

Figure 8. Remove Battery From the Keyboard

6 Battery-Less Near Field Communication (NFC) Keyboard TIDU398–July 2014
Submit Documentation Feedback

Copyright © 2014, Texas Instruments Incorporated

http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=TIDU398


www.ti.com How to Mount the PCBA in the Keyboard

8. Detach the 26-pin FPC from the PCBA (see Figure 9).

Figure 9. Detach the 26-Pin FPC
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9. Attach the new NFC keyboard PCBA without the battery (see Figure 10).

Figure 10. Attach New NFC Keyboard PCBA

10. Re-mount all of the screws (see Figure 11).

Figure 11. Re-Mount Screws
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3 How to Program the New NFC Keyboard PCBA

Figure 12. NFC Keyboard PCBA

3.1 Spy-Bi-Wire Programming Interface
As illustrated in Figure 12, P3 in the PCBA is the 2-wire JTAG communication interface. To debug or
program the onboard MSP430RF5739, you need connect all the signals on P3 to a MSP430 USB-FET. A
330-Ω resister is mounted on the PCB between the TCK and TEST pin. Note that FET will power the
PCBA during the programming progress.

3.2 MSP430 USB-FET JTAG interface

Figure 13. MSP430 USB-FET JTAG Interface
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4 Schematic

Figure 14. Schematic

5 Power Consumption Test
• Test based on Schematic 2.0 / PCB Rev B.
• Different mobile placement resulted different I_REGOUT but the same V_REGOUT, which may be

clamped by the LDO input circuit.
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I_MCU / V_MCU I_CL330

I_MCU (mA) V_MCU (v) I_CL330 (uA)

no operation 0.85

3.3

66~70
single key stroke 0.9

multiple keys stroke(2 
~ 5 keys) 1.0~1.4

I_REGOUT / V_REGOUT

Mobile I_REGOUT (mA) V_REGOUT (v)

Samsung 
Note2

1.42 11.43
1.58 11.52
2.11 11.68

2.8 11.76

Nexus S

1.75 11.59
2.4 11.72

2.92 11.76

3.32 11.78

www.ti.com Power Consumption Test

5.1 Current Measured on LDO Input

Figure 15. Power Received from NFC Antenna

5.2 Current Measured on MSP430 and CL330

Figure 16. Power Consumed by MCU+CL330 and CL330 Itself

Note that MSP430RF5739 powers RF430CL330, so the current I_MCU is included in the power that
CL330 consumes.
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6 Android Applications
Figure 17 illustrates the system block diagram. This system has mobile phone and keyboard components.
To operate the NFC keyboard, you need an NFC-enabled mobile phone running on Android 2.3 or later
version and also the NFC batteryless keyboard. On the mobile phone, two (Android) applications need to
be installed. One is NfcServer (an application that collects the key strokes via NFC communication), which
is the Android side and defined as an NDEF message. After NfcServer gets the NDEF message, it will
parse what is in the message (the message contains the original scan code of the key activity). Then, the
scan code is handled and explained, and the character is sent to the other application, NfcKeyboard,
which is an input method service in the Android system. NfcKeyboard is a simple service; the program just
sends the characters and text or any control information to the other application if it uses the system edit
controls.

Figure 17. System Block Diagram

6.1 NfcServer Application

Figure 18. NfcServer

This application is designed to be a helper application and can run in the background; you can hide this
application by pressing the Home/Back button on the mobile phone or the Hide button in the graphical
user interface (GUI). Even when the program is hidden, it still communicates with the keyboard via the
NFC connection.
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Limited by the Android NFC mechanism, this application may have to be called each time the NFC reader
(mobile phone) and NFC device (keyboard) approaching.

In this GUI, you can see the NDEF message sent by the keyboard. The upper side of the GUI contains
the characters decoded by the application, and in the lower side of the GUI, you can see the raw data
contained in the NDEF message. It also maintains history information that indicates the communication
errors. This function is designed for debug usage and should be eliminate in a real application.

6.2 NfcKeyboard Application
The NfcKeyboard application is an input method service application that the Android system uses for user
input. You can see many of such applications implementing different language input.

You can only input Latin characters and symbols in this simple application by default. Efforts must be
taken for support with other language input.

NfcKeyborad implements an input method named “NFC Keyboard” that you can find on Language & Input
once you installed the application. In the Language & Input menu option, check the NFC Keyboard and
also make it the default input method to enable the NfcKeyboard access. Note that when you test the
keyboard with the NfcServer application, you do not need to install or change the input method as the
NfcServer application handles the message by itself.

Figure 19. NfcKeyboard
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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 JESD48, 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 TI deems necessary
to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not necessarily
performed.
TI 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 TI under the patents or other intellectual property of TI.
Reproduction of significant portions of TI information in TI data books or data sheets is permissible only if reproduction is without alteration
and is accompanied by all associated warranties, conditions, limitations, and notices. TI 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.
TI 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 TI and its representatives against any damages arising out of the use
of any TI 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 TI components are authorized for use in FDA Class III (or similar life-critical medical equipment) unless authorized officers of the parties
have executed a special agreement specifically governing such use.
Only those TI components which TI 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, TI will not be responsible for any failure to meet ISO/TS16949.
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