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1 Introduction

The CC2533 RF4CE Development Kit allows you to evaluate RF4CE remote controls and develop
applications based on the RF4CE standard. The main components of the development kit are two
complete RF remote controls, one advanced with motion sensors functionality (3-axis accelerometer and
3-axis gyroscope), and another basic, a target module (receiver board) that interfaces to PC remote
control emulation software via USB and two different USB dongles.

Texas Instruments also provide a complete RFACE SW package, this software package includes
software and tools required to develop your own remote controls. The CC Debugger is used for
programming and debugging all Low Power RF products from Texas Instruments.

2 About this manual

This manual covers the hardware of the CC2533 RF4CE Development Kit. To use the development kit
the RemoTI™ software must be downloaded from http://www.ti.com/remoTI|. Separate manuals cover
the RemoT]I target emulator PC software and the software development suite.

The complete schematics and layout files for the remote control and the target module is available from
http://www.ti.com/RemoTl. The CC2533EM module reference design files are available at
http://www.ti.com/tool/cc2533em-refdes.

A Caution! The kit contains ESD sensitive components. Handle with care to prevent permanent damage.
Arad
Caution! To minimize risk of injury, avoid touching components during operation if symbolized as hot.

4/32


http://www.ti.com/remoTI
http://www.ti.com/RemoTI
http://www.ti.com/tool/cc2533em-refdes

I

TEXAS

INSTRUMENTS

3 Acronyms and Abbreviations

LED
LPRF
MCU
RF
RFACE
SoC
SPI

Tl

X
UART
USB
ZID
ZRC

Development Kit

Evaluation Module

Gyroscope

Inter-Integrated Circuit (communication bus)
Integrated Circuit

Infra Red

Kilo Byte (1024 byte)

Light Emitting Diode

Low Power RF

Micro Controller

Radio Frequency

Radio Frequency for Consumer Electronic
System on Chip

Serial Peripheral Interface

Texas Instruments

Transmit

Universal Asynchronous Receive Transmit
Universal Serial Bus

ZigBee Interface Devices

ZigBee Remote Control
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4 Getting started

4.1 Development Kit Content

The development kit includes the following main components:

Advanced RF remote control

A complete RF4CE remote control reference design .. ¥ PLOIGIGR -

with gyro and accelerometer enabling air mouse A, 2 wioe 0" 8

functionality and with an integrated PCB antenna. The ; 20 . OS "
> " e

remote control can be programmed using the debug
interface.

Basic RF remote control

A simple RF remote control optimized for ZigBee
Remote Control (ZRC). Enables all the basic remote
control functions, the remote control can be
programmed using the debug interface.

POl apEeer e

160 ¢ eCeskert]
06O DEEED ¢a”

Target Module

Interface board for connecting 1/0 signals to typical
remote applications. The following interfaces are
accessible:

UART over USB virtual serial port
UART, CMOS signal level

SPI

I’c

IR receiver/transmitter

CC Debugger

USB Debug Interface for programming and debugging
applications running on the remote control and target
board.

For programming the CC Debugger is used with the
SmartRF Flash Programmer SW

For In-Circuit debugging the CC Debugger is used with
the IAR Embedded Workbench.

CC Debugger

[

B e

CC2531 USB dongle

The USB dongle can be programmed to replace the
functions of the Target Module. It supports virtual serial
port interface and HID (Human Interface Device) USB
profiles. It can also be programmed to be used as
packet sniffer of RF activity.

CC2531 Nano USB stick

The CC2531 Nano USB stick is a miniaturized version
of the USB dongle and has all the functionality of the
USB stick except from the peripherals, i.e. buttons and
LEDs. The Nano USB stick is pre-programmed with a
bootloader for easy FW upgrades.
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CC2533EM

default.

This is the CC2533 Evaluation Module (EM) with the
RF IC reference design. Use the EM as reference
design for antenna and RF layout. To be plugged into
the Receiver module. The CC2533EM module includes
both a no-cost PCB antenna and an SMA connector
with external antenna. The antenna can be selected
with a 0-ohm resistor. The PCB antenna is used by

Table 4-1 RF4ACE Development Kit content

In addition the kit includes the following accessories:

Batteries

2 Mini-USB cables, one for the target module and one for the CC Debugger
1 USB extension cable for the USB dongle

1 10-pin flat cable with 2x5 2.54mm connector
1 10-pin flat cable with 2x5 1.27mm connector
1 Converter board 2.54mm-1.27mm connector

To fully utilize the CC2533 RF4CE Development Kit the following SW may be downloaded from

www.ti.com:

Application

Description

Download link and reference

RemoT]I stack
library and sample
applications

The embedded software included
with the advanced remote control
and target board. Allows the
development kit to be used out-of-
the-box as an RF remote control.

SWRC131
http://www.ti.com/RemoT]

RemoTI| emulator
PC tool

A PC tool that can be connected to
the USB interface of the target
modaule to test the remote controls.

Included in the RemoT| SW
package

SmartRF Packet
Sniffer

A PC tools that can be used to
display all RFACE packets on the
network. Requires a packet sniffer
hardware adapter to be used with
RFACE.

http://focus.ti.com/docs/toolsw/fold
ers/print/packet-sniffer.html

www.ti.com/lit/zip/swrc045

SmartRF Flash

Programming tool for programming

http://focus.ti.com/docs/toolsw/fold

Programmer hex files. ers/print/flash-programmer.html
www.ti.com/lit/zip/swrc044

IAR EW8051 C- www.iar.com/ew8051

compiler

Additional CC Debugger and packet sniffer hardware adapters can be purchased from the Tl eStore on

estore.ti.com

Table 4-2 SW description
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4.2 The CC2533 Remote Control

The remote control is powered by 3xAAA batteries included with the development kit.

Figure 4-1 Figure 4-1: Remote Control Key layoutshows the key layout of the remote control with some
of the important keys highlighted:

- Pairing key (“Red”) - pair the remote control with the target

- “Air Mouse” — enabling “Air Mouse” functionallity

- FAV/TV - Decrease and Increase the air mouse resolution

- Calibration (“Blue”) — used to calibrate the motion sensing HW

5 A O » Increase “Air

M" ” H
ecrease ‘Air Mouse” resolution
Mouse” resolution

&) ”Air Mouse”

0©00,

’©\>Calibration

” Texas
INSTRUMENTS

Pairing

Figure 4-1: Remote Control Key layout

4.2.1 Using the remote control

The advanced remote will transmit ZID (ZigBee Interface Device) keyboard and mouse reports to the
USB dongle when certain keys are pressed. Keys that produce keyboard reports can be displayed on the
PC connected to the USB dongle by opening up an application such as Notepad. The following keys will
produce keyboard reports:

- Numeric keys

- “OK” key for “return”

- Navigation keys for left/right/up/down cursor movement

The advanced remote can also act as an air mouse by utilizing one of the following modes:

- Manual mode: hold down the “Air Mouse” key and move the remote. The cursor on the screen
will move according to the movement of the remote. Release the “Air Mouse” key, and the cursor
will freeze.

- Free running mode: double click the “Air Mouse” key, and move the mouse as in manual mode.
The difference is that the mouse movements will not stop until the “Air Mouse” key is pressed
again.

- In either mode, the buttons to the left and right of the “Air Mouse” key act as left and right mouse
buttons
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Before using the air mouse capabilities for the first time, you need to calibrate the motion sensor
hardware inside the remote. The sensors are calibrated as follows:

- Press the blue button on the remote

- Place the remote face down (buttons down) on a flat surface

- When the remote emits a short beep after about 5 seconds, the calibration is complete

The advanced remote will also transmit ZRC (ZigBee Remote Control) commands like volume up/down,
play/stop etc. which can be used in combination with a Media Player running on the host.

4.3 The Basic Remote Control

The basic remote control is powered by 2xAA batteries included with the development kit. Figure 4-2
shows the key layout of the basic remote control with some of the important keys:
- Pairing key, pair the remote control with the target
- Packet Error Rate (PER) keys, the ‘FRZ’ key is used to start the packet error rate mode, and the
‘1’ button is then used to start the PER test. Use this mode to test range and RF quality.
- On/Off, switches power on the target. Note that most applications can still receive remote control
commands when powered off, but the latency is longer

)

On/Off

)
)
D 9H©

)

0
i \QD

)
0

Yoo

91959 @ o4

1999900 0 @0
1999 @m O

Packet Error Rate

@)@

(=)

(Gt Pairing Key

Figure 4-2 Basic Remote Control Key layout

4.4 The Target Module

The target module includes the following features and interfaces:
- Virtual serial port USB interface to allow using a COM port on a PC
- I2C/SPI/UART interface for connection to A/V equipment
- Flash memory for storage of Over the air (OAD) images and IR codes
- 1 channel IR drivers and LED for IR repeater function
- IR sensor input
o Learning IR code functionality
o Direct translation of IR codes to RF commands
- Buttons for reset and pairing
- Status LEDs

The target module is powered from the USB interface connected to a PC or a power adapter with USB
interface.
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EM module,
RF reference design

IR receiver L

Interface connector
/SPI/UART/IZC/IR

IR transmitter

Current
measurement
jumper

USB
Power/interface

Debug/programming
interface

User  yser
LEDS  putton

Figure 4-3 Target module layout

Figure 4-3 shows the key layout of the target module with some of the peripheral interfaces highlighted.
For details of the target module features, please see chapter 6.

4.5 Installing RemoTI software and Windows drivers

Before connecting the RemoT]I target Module to a PC the required drivers for the tool must be installed.
The latest version of the driver is included with the RemoT]I software package. It can be downloaded from
http://www.ti.com/remaoTI.

After the software is installed, the driver files are located at this default location:
C:\Texas Instruments\RemoTN\Tools\Driver

For instructions how to install the CC Debugger , please follow the quick start guide included with the CC
Debugger .

The RemoT]I software includes drivers for the target module. It is
highly recommended to install this software before you connect the
target module to the PC.

4.6 RemoTIl Software

Included with the RemoTI software package is the Target Emulator application. This application is
located at the C:\Texas Instruments\RemoTI\bin folder. The target module is programmed to be a
RFACE network processor that receives commands from the Target emulator software and handles the
RFACE protocol.

The Target Emulator lets you emulate a remote control on the PC. It displays all messages sent between

the target module and the PC and works in many ways as a system that would interface to a real life
remote control receiver.
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The target emulator can be used to initiate the bootloader mode on the CC2531 nano USB stick. Click on
the ‘options’ tab and select ‘bootloader’, this will erase the application on the USB stick and the next
time the CC2531 USB Nano stick is powered it will be in bootloader mode.

The RemoTI software includes RFACE example software for remote controls and for target interface. The
software is designed to easily allow customized versions of remote controls and to support a variety of
interfaces on the target side.

The latest version of RemoTI software can be downloaded from the Texas Instruments website,
http://www.ti.com/remoti, where you will also find a complete user manual

4.7 Installing the target module Windows drivers

Before your PC can communicate with the target modules over USB, you will need to install the driver
files for the target module. Drivers for Windows are included with the installer and a brief set of
installation instructions for Microsoft Windows XP will be given here, but Microsoft 7 (32 and 64 bit) are
also supported.

After you have downloaded RemoTI software from the web, run the installer file and follow the
instructions.

Before connecting the target module to the USB port of the PC, plug the CC2533EM module onto the
target module. The PCB antenna is used by default, hence it is not required to connect the external
antenna. Figure 4-3 shows a complete assembled target module.

Figure 4-4: Assembled target module

You can now connect your target module to the computer with a mini-USB cable. A “Found New
Hardware” dialog box will prompt you to locate the missing driver.

! For RemoT! 1.3 the driver for the TUSB3410 needs to be downloaded separately from TI's web page:
http://www.ti.com/tool/tusbwinvcp
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Found New Hardware Wizard

Welcome to the Found HNew
Hardware Wizard

Windows will zearch far curment and updated software by
[oaking on your computer, on the hardware installation CO, ar an
the Windows Update "Web zite [with your permizzion).

Bead our privacy policy

Can Windows connect to Windows Update to search for
zoftware?

(3 ez, thiz time only

() Y'es. now and gvery time | connect a device

Click. Mest o continue.

Hest > l[ Cancel ]

Figure 4-5: Connecting the target module for the first time (Windows XP)
Select “No, not this time” and continue with “Next”.

Hardware Update Wizard

5

Thiz wizard helps you ingtall softveare for:

TUSE3410 Device [COM74)

\\J If your hardware came with an installation CD
=2 or floppy disk, insert it now.

YWhat do you want the wizard to do?

) Install the software automatically [Fecommended)
() Inztall from a list or zpecific location [bdvanced)

Click. Mest to continue.

< Back ” Meut > ][ Cancel ]

Figure 4-6: Select automatic installation of software (Windows XP)

Select “Install from a list or specific location (Advanced)” to install the driver.
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Select the following directory <Installation Path>\Tools\Driver for the needed *.inf and *.sys driver files.

The driver is now installed and the PC is can communicate with target module using a virtual COM port.

Found Hew Hardware Wizard

Pleaze choose your zearch and installation options.

(%) Search for the best driver in these locations,

IJze the check bowes below to limit or expand the default zearch, which includes local
paths and removable media. The best driver faund will be installed.

[ ] 5earch remaovable media [floppy, CO-ROM. .|
Include thiz location in the search:

C:ATexas InstrumentshBemaT ST ool \Driver w

() Don't gearch. | will chooze the driver ta install

Chooze this option to select the device driver from a list, Windows does not guarantes that
the driver you chooze will be the best match for your hardware.

< Back ” Mewt » l[ Cancel ]

Figure 4-7: The driver installation is completed (Windows XP)

Unfortunately Windows does not confirm what COM port the device is assigned to.

To see the COM port number, open the Windows Control panel — System — Hardware — Device Manager

and check the COM port number under Ports (COM and LPT).

The driver is properly installed if the target module is listed under the “Ports(COM & LPT)” contains

“TUSB3410 Device(COM xx)” and that it is not labelled with an exclamation mark. If there is an
exclamation mark, right click with the mouse on the line and choose “update driver” and follow the
instructions above.

L Device Manager, E][E|El

File  Action  Yiew Help

M & £ A

+|- &z IEEE 1394 Bus hosk contrallers A
+-< Keyboards
+- ) Mice and ather pointing devices
% Monitors
B8 Metwork adapters
= Ports (COM & LPT)
7 TUSE3410 Device (COM4)
+- 4% Processors
+ V!-A Secure Digital host controllers
- Smart card readers w

+
+

Figure 4-8: Correct target module setup (Windows XP)
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4.8 Testing the Remote Control application

You are now ready to use the development kit to test remote control. The RemoTI software package
includes a remote control target emulator. This is an application that is running on a PC and emulates as
for instance a TV or Blu-ray player. It controls the RemoTI receiver using a serial port interface. For real
applications the target emulator SW will be running on the host processor of the equipment.

The target emulator can be found in the <Installation Path>\RemoT\bin folder. For instructions on how to

set up and use the target emulator please see the RemoTI| Target Emulator Users Guide (SWRU202) in
the <Installation Path>\Documents\User Guide folder.
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5 Programming and Debugging

5.1 Using the SmartRF Flash Programmer PC software

The SmartRF Flash programmer PC software is used for programming the software on the remote
controlz and the target module. The RemoTl installation package includes several hex files in the
<Installation Path>\RemoT\bin folder:

Remote control: AdvancedRemote-CC2533F96.hex Advanced Remote (ZID)
Sample Application
BasicRemote-CC2533F96.hex Basic Remote (ZRC)

Sample Application
CC2531 Nano USB:  ZID_Nano_Dongle-CC2531F256.hex  ZID image for Nano USB
CC2531 USB dongle: ZID_Dongle-CC2531F256.hex ZID image for USB dongle
Target module: RNP-CC2533F96.hex Remote Network Processor

. Texas Instrumenis SmartRF® Flash Programmer, E||E|Pg|

Susterr-onChip | EB application (USB] | EE application (serial] | EE bootnader | MSP430 |

{’

TEXAS

INSTRUMENTS EB firrwware 1D | EB firmsearne rey
Interface:
Fast -
Flash image: |C:'\TexasInstluments'\HemoTI\bin\lsa_chESS.her: ﬂ J

Location
{+ Primary ¢ Secondary | |EEE 0x (00124B 00011300 B9

[+ Retain IEEE address when reprograrmning the chip

Wiew Info Page |

Actions: Flash lock [effective after program/append):

(" Eraze and program Wwirite pratect: |
+ Eraze, program and verify
" Append and werify

" Werify against hes-file

" Read flash inta hex-file

I Block debug commands [incl. read access)

MHEB: Cannat "“Append and werify" when zet]

Perfarm actions |

| CC2533 - 03493 IEEE MAL address read successfully
AENEENNENNEENNEENEEENEEEEEENEENEENNEENEEEEEEEEEN

Figure 5-1: SmartRF flash programmer interface

5.2 Programming and debugging the remote control

The CC2533 can be programmed and used as an in-circuit emulator using the debugging interface on
the rear under the battery compartment cover. The CC Debugger is used to program and debug remote
control applications.
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Note Pin 1 marking

Note Pin 1 marking

Figure 5-2: Connecting the remote control to the CC Debugger

Care should be taken when connecting the CC Debugger cable to the remote control. There is no
protection from connecting the cable with wrong orientation. The pin 1 marking on the CC Debugger
adapter board must match the pin 1 marking on the remote control.

On the CC Debugger adapter board pin 1 is marked with a triangle and 1 close to the connector. On the
remote control pin 1 is marked with a 1 on the PCB close to the connector.

The batteries must be inserted in the remote control to provide power to the
target module before programming.

Press the Reset button on the CC Debugger after the USB is connected, the LED on the CC Debugger
should now turn green

5.3 Programming and debugging the target module

The CC Debugger can be used to program and debug applications on the target module. See Figure 5-3
for instruction how to connect the CC Debugger. The connectors on both the CC CC Debugger and the
target module are fitted with a sleeve to make sure the cable can only be fitted with correct orientation.

The USB cable must be connected to provide power to the target module before
programming.

Press the Reset button on the CC Debugger after the cables are connected, the LED on the CC
Debugger should now turn green
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Figure 5-3: Connecting the target module to the CC Debugger
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6 The Target Module

The target module is designed to allow flexible interfaces for many common types of interfaces used in
typical remote control applications. The target module uses a CC2533EM RF reference design

6.1 Target module hardware description

6.1.1 CC2533EM interface

The signal names for the CC2533EM interface is detailed in Table 6-1:

st [ e [oness [P
P1_01 GND P2 01

P1_03 UART_CTS P2 03

P1_05 12C_SCL P2 05

P1_07 UART_RX P2_07 VCC_EM
P1_09 UART_TX P2_09 VCC_EM
P1_11 I2C_SDA P2 11

P1_13 IR_OUT1 P2 13

P1_15 P2_15 EM_RESET
P1_17 LEDO P2_17 BUTTON
P1_19 GND P2_19 LED1
P1_02 P2_02 GND
P1_04 FLASH_CS P2 04

P1_06 IR_IN P2 06

P1_08 P2_08

P1_10 DD P2 10

P1_12 DC P2_12 USBM
P1_14 CSN P2_14 USBP
P1_16 SCLK P2 16

P1_18 MOSI P2_18 UART_RTS
P1_20 MISO P2 20

Table 6-1: EM module interface

Connector P1 and P2 are SMD, 2x10 pin row headers with 0.05in spacing. The part number is TFM-110-
02-SM-D-A-K-TR and it is produced by Samtec, www.samtec.com. The distance between P1 and P2 is
1200 mils (centre to centre).
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6.1.2 USB

The USB port is used for powering the board and for serial interface to the CC2533. A TUSB3410 is
used to translate the serial port interface to USB interface.

Future versions of the target module may use devices with integrated USB interfaces. In order to support
devices with integrated USB interface 0-ohm resistors are used to select between interfacing USB
directly to TUSB3410 and to the EM connector.

L EM interface
—P1.3
P1.7
| P19
P1 P2
P2.12
P2.14
P2.18
RTS —
USBP £l & USBP
USB TusSB3410  CTS
Interface = SOUT
USBM Bl & USBM SIN

0-Ohm resistors selects
USB connection

Figure 6-1: USB interface selection with 0-ohm resistor

6.1.3 Power supply

The board is powered from the USB connector, the voltage is 3.3V. The USB voltage is regulated using a
TPS79333 voltage regulator. The power supply of the board supports current consumption up to 200mA.
A jumper (J1) is mounted on the power supply line to allow easy measurement of current consumption.
Note that when measuring current consumption, the TUSB3410 USB interface device may draw up to
15mA in active mode.

6.1.4 Interface connectors
A 2x7 pin header, 2.54 mm pitch on the edge of the board (J4) is used for connecting external equipment
to the target module. The board has marking of the pin names as shown in Table 6-2.

The pinout of the connector is shown in Table 6-2. EM connector number in parentheses.

Signal name Pin # | Pin # Signhal name
GND 1 2 VDD
UART RX(P1.7) 3 4 UART TX(P1.9)
UART CTS(P1.3) 5 6 UART RTS(P2.18)
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SPICSN(P1.14) | 7 8 | SCLK(P1.16)
MOSI(P1.18) | 9 10 | MISO(P1.20)
I2C SDA(P1.11) | 11 12 | 12C SCL(P1.5)
EM_RESET((P2.15) | 13 14 | IR_OUT1(P1.13)

Table 6-2: Interface header pinout
6.1.5 Debug interface

A 2x5 pin 1.27 mm pitch header (J5) is used for programming and debugging the CC2533 on the EM
socket. The pinout of this connector is shown in Table 6-3 below. EM connector pin numbers in

parentheses.
Signal name Pin# | Pin# | Signal name
GND 1 2 VDD
DC(P1.12) 3 4 DD(P1.10)
CSN(P1.14) 5 6 SCLK(P1.16)
EM_RESET(P2.15) 7 8 MOSI(P1.18)
NC 9 10 MISO(P1.20)

Table 6-3: Debug Header pinout
6.1.6 Dataflash

A 2 megabit serial dataflash on the board interfaces to the SPI. The dataflash used is a Micron
M25PEZ20. The flash SPI interface is connected to the SPI interface on the EM connector. The flash chip
select signal is controlled by the FLASH_CS signal (P1.4) . The dataflash can be used for storing IR
code libraries or Over the Air Download (OAD) images if the devices support downloading new program
memory from the RF interface.

EM interface
P1.4
P1 P2
P1.16
P1.18
P1.20
3.3V
3.3V
10K 10K
IS
Ve 10K
—Q Flash /RESET
w M25PE20 ©
Vss D

“ﬁ

Figure 6-2: Serial flash interface details
6.1.7 IR Interface

The IR interface includes an IR receiver and 1 channel IR output. The IR receiver is connected to a timer
input capture channel to measure IR signals. The IR output is connected to a timer output pin to generate
IR waveforms.

20/32



I3 TEXAS SWIU266A
INSTRUMENTS

The IR receiver is a Vishay TSOP85238. The receiver is optimized for 38 KHz input signal. The IR input
is connected to the IR_IN signal

The IR transmitter is a Vishay TSKS5400S. The diode is only used for short distance IR signals as the
target module is intended to be mounted on the receiver side of the equipment. The IR diode is

controlled by the IR_OUT1 signals. The IR_OUT1 signal is accessible on pin 12 of the interface header
connector to allow driving external signals with the IR output.

6.1.7.1 IR transmitter polarity

The target module shipped with this kit has changed the polarity for the 1/0O pin driving the IR signal from

active low to active high signal. This change can easily be implemented on older target modules shipped
with the CC2530EM.

In order to change the polarity of this signal, make the following changes:

e Remove Q1
e Change R18 (1kohm) with a zero ohm resistor
e Short circuit two pads(marked in red) on Q1 footprint

i Cc10 E?BT ‘ U4 \
/Short R18
. / Remove .
L Q1
P W Ty,
. _Lr INSTRUM
TR erRC E221 REMOTI TARGET
U3
c8

3IVOUT IN 7 \ ﬂ cico

Short Q1
pads

Figure 6-3: Changing polarity of IR control signal to active high

6.1.8 Buttons and LEDs

The target module includes a push button which can be used to associate the target board and the
remote control. In addition there is a reset button to reset the board.

The LEDs are controlled by the signals LEDO and LED1. The red LED is marked “STATUS” and the
green LED is marked “LINK”.
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7 Appendix A: Opening the remote control

Yes, we know you will do it... Here are the instructions how to open the remote controls without breaking
it.

7.1 Advanced remote control

Figure 7-1: Tools for opening the remote

Some versions of the remote have screws inserted in the battery area, if they are assembled remove
these first. Then use a screwdriver to gently part the top and bottom plastic casing as seen in Figure 7-2.

When the first connection joints are separated, follow the edge around the sides of the remotes with a flat
screwdriver and press carefully to take it apart

Figure 7-2: Opening the remote control
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7.2 Basic remote control

First insert two thin flat screwdrivers on the bottom of the remote between the two slots. Press carefully
to open the casing on the bottom.

Figure 7-3: Opening the remote control, step one

When the bottom of the remote is opened, follow the edge around the sides of the remotes with a flat
screwdriver and press carefully to take it apart

.

Figure 7-4: Opening the remote control, step two
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8 Appendix B: How to upgrade the target module USB driver

The target module USB driver information is stored an EEPROM for the TUSB3410 USB interface
device. This EEPROM includes Vendor ID, USB ID, USB device name, and serial number. The
EEPROM can be customized by programming the EEPROM via the USB interface.

To modify the EEPROM content, download the EEPROM burner SW: http://www.ti.com/lit/zip/sllc259.
Install the program on the PC

Remove the CC2533EM from the target module and short the pins 1(GND) and pin 11(12C SDA) on the
interface header to short the EEPROM data signal to GND. Plug in the mini-USB connector.

AL TINTERFA

| Tehfvpo——

UARY R UA Bramt
UART RT.

Figure 8-1: Short pin 1(GND) and pin11 (SDA)

The device should now identify as a TUSB3410 device on the PC, and the new hardware wizard will be
displayed. If the wizard is not displayed, go to “Control Panel -> System -> Device Manager -> Port
COM & LPT) right click on the TUSB3410 Device driver and select “Update Driver”.

Hardware Update Wizard

Hardware Update Wizard Hardware Update Wizard

Please choose your search Select the device driver you want to install for this hardware. \\
>

O Search for the best diive Select the manufacturer and model of your hardware device and then click Next. If you

TUSB3410 Device (COMGS) Use the check bel %" have a disk that contains the driver you want to install, click Have Disk.

paths and removable me

This wizard helps you install softy

‘\') !:'11'::‘:;;“:'?:":'; ::t': Show compatible hardware
Model
i ¥ TUSB3410 Device
What do you want the wizard to ] Tl TUSB3410 EEPROM Bumer Firmware Loader
O Install the software autom: |
®linsta cifig Choose this option to seld
i | the driver you choose wil]  — = =
X . 3 This driver is not digitally signed!
Click Next to continue. Tell me why driver signing is important
[ < Back ][ Next > ] [ Cancel ]

Figure 8-2: Installing the EEPROM burner driver

The device should now be appearing as an EEPROM burner device in the USB devices device list.
Start the EEPROM burner software, select the TUSB3410 EEPROM Burner devices from the device list,
128Kb EEPROM size and load the file

<Installation path>\Tools\Driver\ RemoTI_TUSB3410_serialized.bin

Remove the short on the pins 1(GND) and pin 11(12C SDA) on the
interface header before clicking “Program EEPROM”

24/32



I3 TEXAS SWIU266A
INSTRUMENTS

T1 TUSBoooc EEPROM Burner X
Select the USE Device: | TI TUSB3410 EEPROMBurmer |

Select EEPROM Size: |128k|:uits j

Select EEPROM Image: Drivers\FlemoTl_TUSE3410_senialized.bin Browse

Eraze EEPROM

E st

Figure 8-3: Using the EEPROM burner software

After successful programming, unplug the mini-USB cable, mount the CC2533EM on the target module
and plug in the mini-USB cable again. The target module will now appear as a COM port in the device
manager.
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9 Schematic and Layout

The complete design files including schematic and layout for the remote control, target module, and EM
module can be downloaded from http://www.ti.com/remoT]

9.1 Layout considerations for the advanced remote

The current design has 3x1.5V AAA batteries, the radio has a minimum operational voltage level of 2V
so it is possible to make the remote with 2x1.5V batteries. This prototype design was made with a buzzer
which operation level higher than 3V in addition the initial gyro needed higher operation voltage level
then the gyro currently used. Since the remote control casing was designed based on the previous
design the input voltage level is 4.5V.

The LDOs used for the gyro is most likely not needed and were designed in for a previous version of the
gyro with the same footprint.

The number of shift registers is selected so that the design should be able to support a large number of
buttons, if this is not applicable for your design these can be removed accordingly.
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EVALUATION BOARD/KIT/MODULE (EVM) ADDITIONAL TERMS

Texas Instruments (TI) provides the enclosed Evaluation Board/Kit/Module (EVM) under the following
conditions:

The user assumes all responsibility and liability for proper and safe handling of the goods. Further, the user
indemnifies T1 from all claims arising from the handling or use of the goods.

Should this evaluation board/kit not meet the specifications indicated in the User's Guide, the board/ kit may
be returned within 30 days from the date of delivery for a full refund. THE FOREGOING LIMITED
WARRANTY IS THE EXCLUSIVE WARRANTY MADE BY SELLER TO BUYER AND IS IN LIEU OF ALL
OTHER WARRANTIES, EXPRESSED, IMPLIED, OR STATUTORY, INCLUDING ANY WARRANTY OF
MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE. EXCEPT TO THE EXTENT OF
THE INDEMNITY SET FORTH ABOVE, NEITHER PARTY SHALL BE LIABLE TO THE OTHER FOR ANY
INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES.

Please read the User's Guide and, specifically, the Warnings and Restrictions notice in the User's Guide
prior to handling the product. This notice contains important safety information about temperatures and
voltages. For additional information on TI's environmental and/or safety programs, please visit
www.ti.com/esh or contact TI.

No license is granted under any patent right or other intellectual property right of Tl covering or relating to
any machine, process, or combination in which such TI products or services might be or are used. Tl
currently deals with a variety of customers for products, and therefore our arrangement with the user is not
exclusive. Tl assumes no liability for applications assistance, customer product design, software
performance, or infringement of patents or services described herein.

Mailing Address: Texas Instruments Post Office Box 655303 Dallas, Texas 75265

Copyright 2011, Texas Instruments Incorporated

REGULATORY COMPLIANCE INFORMATION

As noted in the EVM User’s Guide and/or EVM itself, this EVM and/or accompanying hardware may or may
not be subject to the Federal Communications Commission (FCC) and Industry Canada (IC) rules.

For EVMs not subject to the above rules, this evaluation board/kit/module is intended for use for
ENGINEERING DEVELOPMENT, DEMONSTRATION OR EVALUATION PURPOSES ONLY and is not
considered by Tl to be a finished end product fit for general consumer use. It generates, uses, and can
radiate radio frequency energy and has not been tested for compliance with the limits of computing devices
pursuant to part 15 of FCC or ICES-003 rules, which are designed to provide reasonable protection against
radio frequency interference. Operation of the equipment may cause interference with radio communications,
in which case the user at his own expense will be required to take whatever measures may be required to
correct this interference.

General Statement for EVMs including a radio

User Power/Frequency Use Obligations: This radio is intended for development/professional use only in
legally allocated frequency and power limits. Any use of radio frequencies and/or power availability of this
EVM and its development application(s) must comply with local laws governing radio spectrum allocation and
power limits for this evaluation module. It is the user’s sole responsibility to only operate this radio in legally
acceptable frequency space and within legally mandated power limitations. Any exceptions to this is strictly
prohibited and unauthorized by Texas Instruments wunless user has obtained appropriate
experimental/development licenses from local regulatory authorities, which is responsibility of user including
its acceptable authorization.
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For EVMs annotated as FCC — FEDERAL COMMUNICATIONS COMMISSION Part 15 Compliant
Caution

This device complies with part 15 of the FCC Rules. Operation is subject to the following two conditions: (1)
This device may not cause harmful interference, and (2) this device must accept any interference received,
including interference that may cause undesired operation.

Changes or maodifications not expressly approved by the party responsible for compliance could void the
user's authority to operate the equipment.

FCC Interference Statement for Class A EVM devices

This equipment has been tested and found to comply with the limits for a Class A digital device, pursuant to
part 15 of the FCC Rules. These limits are designed to provide reasonable protection against harmful
interference when the equipment is operated in a commercial environment. This equipment generates, uses,
and can radiate radio frequency energy and, if not installed and used in accordance with the instruction
manual, may cause harmful interference to radio communications. Operation of this equipment in a
residential area is likely to cause harmful interference in which case the user will be required to correct the
interference at his own expense.

FCC Interference Statement for Class B EVM devices

This equipment has been tested and found to comply with the limits for a Class B digital device, pursuant to
part 15 of the FCC Rules. These limits are designed to provide reasonable protection against harmful
interference in a residential installation. This equipment generates, uses and can radiate radio frequency
energy and, if not installed and used in accordance with the instructions, may cause harmful interference to
radio communications. However, there is no guarantee that interference will not occur in a particular
installation. If this equipment does cause harmful interference to radio or television reception, which can be
determined by turning the equipment off and on, the user is encouraged to try to correct the interference by
one or more of the following measures:

e Reorient or relocate the receiving antenna.

e Increase the separation between the equipment and receiver.

e Connect the equipment into an outlet on a circuit different from that to which the receiver is
connected.

e Consult the dealer or an experienced radio/TV technician for help.
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For EVMs annotated as IC — INDUSTRY CANADA Compliant
This Class A or B digital apparatus complies with Canadian ICES-003.

Changes or modifications not expressly approved by the party responsible for compliance could void the
user’s authority to operate the equipment.

Concerning EVMs including radio transmitters

This device complies with Industry Canada licence-exempt RSS standard(s). Operation is subject to the
following two conditions: (1) this device may not cause interference, and (2) this device must accept any
interference, including interference that may cause undesired operation of the device.

Concerning EVMs including detachable antennas

Under Industry Canada regulations, this radio transmitter may only operate using an antenna of a type and
maximum (or lesser) gain approved for the transmitter by Industry Canada. To reduce potential radio
interference to other users, the antenna type and its gain should be so chosen that the equivalent
isotropically radiated power (e.i.r.p.) is not more than that necessary for successful communication.

This radio transmitter has been approved by Industry Canada to operate with the antenna types listed in the
user guide with the maximum permissible gain and required antenna impedance for each antenna type
indicated. Antenna types not included in this list, having a gain greater than the maximum gain indicated for
that type, are strictly prohibited for use with this device.

Cet appareil numérique de la classe A ou B est conforme a la norme NMB-003 du Canada.

Les changements ou les modifications pas expressément approuvés par la partie responsable de la
conformité ont pu vider I'autorité de I'utilisateur pour actionner I'équipement.

Concernant les EVMs avec appareils radio

Le présent appareil est conforme aux CNR d'Industrie Canada applicables aux appareils radio exempts de
licence. L'exploitation est autorisée aux deux conditions suivantes : (1) I'appareil ne doit pas produire de
brouillage, et (2) l'utilisateur de l'appareil doit accepter tout brouillage radioélectrique subi, méme si le
brouillage est susceptible d'en compromettre le fonctionnement.

Concernant les EVMs avec antennes détachables

Conformément a la réglementation d'Industrie Canada, le présent émetteur radio peut fonctionner avec une
antenne d'un type et d'un gain maximal (ou inférieur) approuvé pour I'émetteur par Industrie Canada. Dans
le but de réduire les risques de brouillage radioélectrique a l'intention des autres utilisateurs, il faut choisir le
type d'antenne et son gain de sorte que la puissance isotrope rayonnée équivalente (p.i.r.e.) ne dépasse pas
l'intensité nécessaire a I'établissement d'une communication satisfaisante.

Le présent émetteur radio a été approuvé par Industrie Canada pour fonctionner avec les types d'antenne
énumérés dans le manuel d’usage et ayant un gain admissible maximal et I'impédance requise pour chaque
type d'antenne. Les types d'antenne non inclus dans cette liste, ou dont le gain est supérieur au gain
maximal indiqué, sont strictement interdits pour I'exploitation de I'émetteur.
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Important Notice for Users of this Product in Japan]

This development kit is NOT certified as Confirming to Technical Regulations of Radio Law of Japan!

If you use this product in Japan, you are required by Radio Law of Japan to follow the instructions below with
respect to this product:

(1) Use this product in a shielded room or any other test facility as defined in the notification #173
issued by Ministry of Internal Affairs and Communications on March 28, 2006, based on Sub-section 1.1 of
Article 6 of the Ministry’s Rule for Enforcement of Radio Law of Japan,

(2) Use this product only after you obtained the license of Test Radio Station as provided in Radio
Law of Japan with respect to this product, or

(3) Use of this product only after you obtained the Technical Regulations Conformity Certification as
provided in Radio Law of Japan with respect to this product.

Also, please do not transfer this product, unless you give the same notice above to the transferee.
Please note that if you could not follow the instructions above, you will be subject to penalties of Radio Law
of Japan.

Texas Instruments Japan Limited

(address) 24-1, Nishi-Shinjuku 6 chome, Shinjukku-ku, Tokyo, Japan

http://www.tij.co.]p
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EVALUATION BOARD/KIT/MODULE (EVM)
WARNINGS, RESTRICTIONS AND DISCLAIMERS

For Feasibility Evaluation Only, in Laboratory/Development Environments. Unless otherwise indicated,
this EVM is not a finished electrical equipment and not intended for consumer use. It is intended solely for
use for preliminary feasibility evaluation in laboratory/development environments by technically qualified
electronics experts who are familiar with the dangers and application risks associated with handling electrical
mechanical components, systems and subsystems. It should not be used as all or part of a finished end
product.

Your Sole Responsibility and Risk. You acknowledge, represent and agree that:

1. You have unique knowledge concerning Federal, State and local regulatory requirements (including but
not limited to Food and Drug Administration regulations, if applicable) which relate to your products and
which relate to your use (and/or that of your employees, affiliates, contractors or designees) of the EVM
for evaluation, testing and other purposes.

2. You have full and exclusive responsibility to assure the safety and compliance of your products with all
such laws and other applicable regulatory requirements, and also to assure the safety of any activities to
be conducted by you and/or your employees, affiliates, contractors or designees, using the EVM.
Further, you are responsible to assure that any interfaces (electronic and/or mechanical) between the
EVM and any human body are designed with suitable isolation and means to safely limit accessible
leakage currents to minimize the risk of electrical shock hazard.

3. You will employ reasonable safeguards to ensure that your use of the EVM will not result in any property
damage, injury or death, even if the EVM should fail to perform as described or expected.

4. You will take care of proper disposal and recycling of the EVM’s electronic components and packing
materials

Certain Instructions. It is important to operate this EVM within TI's recommended specifications and
environmental considerations per the user guidelines. Exceeding the specified EVM ratings (including but not
limited to input and output voltage, current, power, and environmental ranges) may cause property damage,
personal injury or death. If there are questions concerning these ratings please contact a TI field
representative prior to connecting interface electronics including input power and intended loads. Any loads
applied outside of the specified output range may result in unintended and/or inaccurate operation and/or
possible permanent damage to the EVM and/or interface electronics. Please consult the EVM User's Guide
prior to connecting any load to the EVM output. If there is uncertainty as to the load specification, please
contact a TI field representative. During normal operation, some circuit components may have case
temperatures greater than 60 C as long as the input and output are maintained at a normal ambient
operating temperature. These components include but are not limited to linear regulators, switching
transistors, pass transistors, and current sense resistors which can be identified using the EVM schematic
located in the EVM User's Guide. When placing measurement probes near these devices during normal
operation, please be aware that these devices may be very warm to the touch. As with all electronic
evaluation tools, only qualified personnel knowledgeable in electronic measurement and diagnostics
normally found in development environments should use these EVMs

Agreement to Defend, Indemnify and Hold Harmless. You agree to defend, indemnify and hold TI, its
licensors and their representatives harmless from and against any and all claims, damages, losses,
expenses, costs and liabilities (collectively, "Claims") arising out of or in connection with any use of the EVM
that is not in accordance with the terms of the agreement. This obligation shall apply whether Claims arise
under law of tort or contract or any other legal theory, and even if the EVM fails to perform as described or
expected.

Safety-Critical or Life-Critical Applications. If you intend to evaluate the components for possible use in
safety critical applications (such as life support) where a failure of the Tl product would reasonably be
expected to cause severe personal injury or death, such as devices which are classified as FDA Class Ill or
similar classification, then you must specifically notify Tl of such intent and enter into a separate Assurance
and Indemnity Agreement.
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications, enhancements, improvements,
and other changes to its products and services at any time and to discontinue any product or service without notice. Customers should
obtain the latest relevant information before placing orders and should verify that such information is current and complete. All products are
sold subject to TI's terms and conditions of sale supplied at the time of order acknowledgment.

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

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

TI does not warrant or represent that any license, either express or implied, is granted under any Tl patent right, copyright, mask work right,
or other Tl intellectual property right relating to any combination, machine, or process in which Tl products or services are used. Information
published by TI regarding third-party products or services does not constitute a license from Tl 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 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. Reproduction of this information with alteration is an unfair and deceptive
business practice. Tl is not responsible or liable for such altered documentation. Information of third parties may be subject to additional
restrictions.

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

Tl products are not authorized for use in safety-critical applications (such as life support) where a failure of the Tl product would reasonably
be expected to cause severe personal injury or death, unless officers of the parties have executed an agreement specifically governing
such use. Buyers represent that they have all necessary expertise in the safety and regulatory ramifications of their applications, and
acknowledge and agree that they are solely responsible for all legal, regulatory and safety-related requirements concerning their products
and any use of Tl products in such safety-critical applications, notwithstanding any applications-related information or support that may be
provided by TI. Further, Buyers must fully indemnify Tl and its representatives against any damages arising out of the use of Tl products in
such safety-critical applications.

Tl products are neither designed nor intended for use in military/aerospace applications or environments unless the TI products are
specifically designated by Tl as military-grade or "enhanced plastic." Only products designated by Tl as military-grade meet military
specifications. Buyers acknowledge and agree that any such use of Tl products which Tl has not designated as military-grade is solely at
the Buyer's risk, and that they are solely responsible for compliance with all legal and regulatory requirements in connection with such use.

Tl products are neither designed nor intended for use in automotive applications or environments unless the specific Tl products are
designated by Tl as compliant with ISO/TS 16949 requirements. Buyers acknowledge and agree that, if they use any non-designated
products in automotive applications, TI will not be responsible for any failure to meet such requirements.

Following are URLs where you can obtain information on other Texas Instruments products and application solutions:

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 dataconverter.ti.com Computers and Peripherals www.ti.com/computers
DLP® Products www.dlp.com Consumer Electronics www.ti.com/consumer-apps
DSP dsp.ti.com Energy and Lighting www.ti.com/energy
Clocks and Timers www.ti.com/clocks Industrial www.ti.com/industrial
Interface interface.ti.com Medical www.ti.com/medical
Logic logic.ti.com Security www.ti.com/security
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