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N Texas CC1110/CC2510

1 Introduction
Thank you for purchasing a SmartRF®04DK Development Kit.

Please note that Texas Instruments uses the term SmartRF®04DK as a collective term for all
development kits on the Chipcon SmartRF®04 platform. This development platform supports
evaluation, development and prototyping using the Chipcon SmartRF®04 products from
Texas Instruments.

Make sure to subscribe to the Low-Power RF eNewsletter to receive information about

updates to documentation, new product releases and more. Sign up on the Texas
Instruments RF/IF Components web site.

2 About this manual

This manual contains both tutorial and reference information, and covers both the hardware
and software components of the development kit.

Note that the RF USB dongle HW (CC1111 or CC2511) and application examples are
covered in a separate document.

Both SmartRF® Studio and the Chipcon Flash Programmer have their own user manual.

Further background information can be found in the device datasheets.
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3 Definitions

CC1110/CC2510

SmartRFO4EB

Evaluation Modules (EM).

CC1110EM or CC2510EM

Evaluation Board. Main board with LCD, USB | CC1110/CC2510 Evaluation Module,
interface, LEDs, pot-meter etc. Platform for the | small plug-in  module for CC1110-
CC1111DK/CC2510-CC2511DK, should be
used as reference design for antenna and

RF layout.

a

RF USB Dongle

Reference design for a CC1111 or CC2511
based USB dongle with RF interface. Should be
used as reference design for antenna and RF
layout. Note that the USB dongle is covered in a

separate user manual.

SmartRF®04DK
USB MCU

Factory firmware

PER

SoC

ICE

A collective term used for all development kits for the SmartRF®04
platform, i.e. SmartRF®04EB + EM.

The Silicon Labs C8051F320 MCU used to provide a USB interface
on the SmartRFO4DK.

The firmware that is supplied programmed into the USB MCU from
the factory. This firmware supports SmartRF® Studio operation as well
as a stand-alone PER tester.

Packet Error Rate. Counts the number of lost and/or faulty packets
and displays the ratio: (lost/faulty packets)/number of packets sent.
System on a Chip. A collective term used to refer to Texas
Instruments ICs with on-chip MCU and RF transceiver. Used in this
document to reference the CC1110/ CC2510.

In Circuit Emulator.
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4 Kit content

4.1

Hardware

The development kit contains the following:

2 x SmartRF°04EB

2 x CC2510EM evaluation modules
in the CC2510-CC2511DK

2 x CC1110EMA433 and

2 x CC1110EMB868-915 evaluation
modules in the CC1110-CC1111DK
Antennas for the appropriate
frequency range

1 x USB dongle

2 x USB cables

1 x USB extension cable

1 x 10-wire flat cable for using
SmartRF®04EB as emulator for
external target systems

1 x SOC_DEM System on Chip
debug plug-in board

Quick start guide

CC1110/CC2510

SmartRF®04EB with EM

The SmartRF04DK Development Kit includes a number of functions and applications that
allows quick testing of the RF interface and peripherals of the chip.

Evaluate the SmartRF®04 products. Right out of the box, the kit can be used for

range testing.

Use SmartRF® Studio to perform RF measurements. The radio can be easily
configured to measure sensitivity, output power and other RF parameters.

Prototype development. The SmartRF04DK includes a USB interface that can be
used as emulator interface for the CC1110/CC2510. All CC1110/CC2510 1I/O ports
are available on pin connectors on the edge of the board to allow external
applications easy access to the CC1110/CC2510. These connectors are also
compatible with logic analyser probes for easy debugging.

Page 5 of 31
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5 SmartRF®04EB

This chapter includes overall information that applies to SmartRF®04EB. In the following SoC
means Chipcon System on Chip, i.e. CC1110 or CC2510.

- DC—p
Silabs ¢ DPb—»> .
—Reset_n—  Chipcon
USB cable USB SoC

controller General 10

Peripheral
(UART, LEDs, LCD, Button, ...)

Figure 1: Main components

Figure 1 shows the main components on the SmartRF®04EB. A USB cable from a PC is
connected directly to the USB controller. When a SoC evaluation module is plugged into the
SmartRF®04EB, the only purpose of the USB controller is to “translate” USB signals to the
SoC 2-wire debug interface. This interface includes Debug Clock (DC) and Debug Data (DD).
The USB controller also controls the Reset_n line connected to the SoC.

Most of the peripherals on the SmartRF®04EB are connected to both the USB controller and
to the SoC. This means that 1/0 ports on both controllers can drive the same pin. When the
USB controller detects that a SoC is connected, it will therefore set all the 1/O in three-state
(high impedance) mode. The connection to the USB controller may anyhow somewhat
influence these 1/O lines.
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51 USB MCU
5.1.1 Bootloader

The USB controller is programmed with a bootloader when it is shipped from the factory. The
bootloader allows programming of new code into the USB MCU without the Silicon Labs’
serial adapter. The bootloader communicates with SmartRF® Studio or a custom program via
USB.

5.1.2 Programming USB controller

If it is required to update the firmware of the USB MCU, this can be done using the
SmartRF®04 programming software (Chipcon Flash Programmer or SmartRF® Studio). For
use of Chipcon Flash Programmer please refer to Chipcon Flash Programmer user manual
for instructions. The USB controller can only be updated via USB when no EM is connected to
the SmartRF®04EB.

To download firmware to the USB MCU without using the bootloader or to download the
bootloader in the first place, a Silicon Labs’ EC2 serial adapter (Figure 2) is required. This
adapter should be connected to P301, marked “USB MCU debug”, on the SmartRF 04EB.

Sarial
Adapier

[Xer)

Figure 2: EC2 serial adapter
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CC1110/CC2510

5.2 USB MCU signal names

The USB MCU is a C8051F320 from Silicon Labs. Please see the Silicon Labs web site for
detailed information about this MCU.

The following table shows the usage of I/O pins on the USB MCU.

Pin | Pin name Signal name 0-ohm Function

no. | (USB MCU) | SmartRF°04EB resistor

1 PO.1 P1.7/SO/GDO1/MISO R117 SPI MISO signal,
transceiver/transmitter SO/GDO2

2 P0.0 P1.5/SCLK R115 SPI Serial clock

10 P3.0/C2D USB MCU Debug pin

11 pP2.7 P1.3/LED3 R113 LED3 (yellow), active low

12 P2.6 P0.4/RTS R100

13 P2.5 RS232 POWER Turns RS-232 level converter on/off

14 P2.4 P2.0/LED_4 R120 LED4 (Blue), active low

15 P2.3 RESET N LCD Power on reset signal, SoC
RESET

16 pP2.2 SOC_PRESENT Tells USB MCU whether a SoC is
present.
0 = transmitter/transceiver
1=50C

17 pP2.1 P0.6/JOY R106 Joystick input (analogue coded
voltage)

18 P2.0 P1.2/LED2 R111 LED2 (Red), active low

19 P1.7 P1.0/LED1 R110 LED1, (Green), active low

20 P1.6 P0.7/POT R107 Potentiometer input

21 P1.5 P0.5/JOY_PUSH R112 Joystick pushed

22 P14 P1.1/PWM OUTPUT R105 PWM audio output

23 P1.3 P0.1/BUTTON PUSH R101 Button pushed

24 P1.2 P0.0/MIC_INPUT R104 Audio input

25 P1.1 P2.4/SCL R124 12S clock (for LCD)

26 P1.0 P2.3/SDA R123 I2S data (for LCD)

27 PO0.7 P2.2/GDO2/DC R122 Transceiver/transmitter GDO3, SoC
debug signal

28 P0O.6/CNVSTR | P2.1/GDO1/DD R121 Transceiver/transmitter GDO1, SoC
debug signal

29 P0.5 P0.2/UART_RD R102 UART RD

30 P0.4 P0.3/UART_TD R103 UART TD

31 PO.3/XTAL2 P1.4/CSn/SS R114 SPI slave select signal

32 P0.2/XTAL1 P1.6/MOSI R116 SPI MOSiI signal,
Transceiver/Transmitter Sl

Table 1: USB MCU pin-out

As mentioned in the table, the joystick output is coded as an analogue voltage. This has been
done in order to save the number of pins required on the MCU to interface with the joystick.
The SoC software libraries contain functions to decode the ADC values and indicate in what
direction the joystick is moved. The push function of the joystick is treated as a separate
digital signal.
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6 Hardware description SmartRF®04EB

Power connector Supply  selection
switch
Connectors
for evaluation
DC jack module (EM)
SoC
debug/flash
: connector
LCD o : ' x' S Chipean
» Smar tRFA4ED 1.8 1 S SMA test
e 1% S Smar_tFF® @4 valus on
USB IC), Ca -.ML AS " — connectors
connector 2 C .
USB MCU USB MCU
reset : : debug
¢ :'?'lulim o =5, 5 5 connector
USB MCU § = . ) :
Potentio
— meter
|’1-||_].' |
(e e - CF
= _—| Head-
phone
RS-232 output
connector
\ Mic.
input
Button
S1
Joystick
I/0O connector B Volume

1/0 connector A

LEDs control

Figure 3: SmartRF04DK overview

The figure above shows the major parts of the SmartRF°04EB. The SmartRF®04EB serves
as main platform in the development kit.
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6.1

Powering SmartRF®04EB

If several power sources are connected to SmartRF®04EB, the board will be powered from
the supply that supplies the highest voltage.

Nl LAt AR E

Figure 4: Power switch setting

The Power Switch S3 must be set according to what power source is used. If 3.3V is applied
using the power terminal block, the switch should be set to the left position. In all other cases,

the

switch should be set to the right position for power to be applied to the SmartRF®04EB.

This switch can be used to turn off the SmartRF®04EB by switching it to the opposite position
of that used to turn it on.

4 =18V BY.  3.3YI-0uUll_iN

Figure 5: Power connector

The SmartRF®04EB can be powered in several different ways:

DC jack connector with standard DC jack power connectors with a 2.5mm centre pin. The
centre pin is used for the positive voltage. A 4-10V DC power supply should be used. The
onboard voltage regulator supplies 3.3V to the board.
Laboratory power supply. Ground should be connected to the OV terminal on the power
connector (see Figure 5). A 4-10V supply can be connected to the “4-10V” terminal, or a
3.3V supply can be connected to the “3.3V” terminal. The on-board voltage regulators will
be bypassed when using the “3.3V” terminal. Therefore it is important that the voltage
level is within these limits:

0 2.7V-3.6V when the USB interface is not active.

0 3.0V-3.6V when the USB interface is active.
USB power. If the SmartRF®04EB is connected to a USB socket on a PC, it will draw
power from the USB bus. The onboard voltage regulator supplies 3.3V to the board.
Battery power. The evaluation board includes a 9V-type battery connector on the bottom
side of the PCB. A 9V battery or a battery pack that uses a 9V-type connector can be
connected to this battery connector. The onboard voltage regulator supplies 3.3V to the
board.
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Please note that while the SmartRF®04 devices have a wide supply range, the components
on the SmartRF®04EB limit the total voltage supply range to 2.7V — 3.6V (3.0V — 3.6V while
the USB is active). The SmartRF®04EB has been designed for a temperature range of —40°C
to +85°C (excluding the LCD display). The EM is designed for a temperature range of -40°C
to +85°C.

6.2 USB Interface

The USB interface is used to interface to a PC to run SmartRF® Studio and for programming
and debugging using the PC debugging tools and programmers. If SmartRF® Studio connects
to the SmartRF®04EB and detects an old version of the USB MCU firmware, the USB MCU
will be upgraded via this interface. The SmartRF04EB can be bus-powered from the USB
interface.

6.3 RS-232 interface

The RS-232 can be used by custom applications for communication with other devices. The
RS-232 interface utilises a voltage translation device so that the RS-232 port is compatible
with bipolar RS-232 levels.

Note that this RS-232 level converter contains a charge-pump power supply that generates
electrical noise. The RS-232 voltage converter can be disabled by driving pin P2.5 on the
USB MCU low (the same pin is used to disable the headphone amplifier).

6.4 User interface

The SmartRF®04EB includes a joystick and a push button as user input devices, and four
LEDs and a 2x16 character LCD display as user output devices. The display and user
interface is by default controlled by the factory firmware in the SoC.

6.5 Audio interface

The SmartRF®04EB includes a microphone input and headphone output.

The audio output section consists of a volume control, followed by a 4™ order Chebychev
filter. This filter serves to attenuate frequencies above 6 kHz, and so converts the PWM signal
to an analogue audio signal. A headphone amplifier IC (TPA4411 from Texas Instruments) is
used to drive the headphones.

Note that the headphone amplifier IC uses switch-mode power supply techniques to generate
negative voltages, and this may cause electrical noise. The headphone amplifier can be
disabled by driving pin P2.5 on the USB MCU low (the same pin is used to disable the RS-
232 voltage converter).

The audio input section consists of a microphone amplifier that also includes a low-pass anti-
aliasing filter. In order to use the audio/microphone input, a resistor (preferably 0 Ohm) has to
be mounted at position R104 on the backside of the SmartRF®04EB. The R104 resistor
connects the audio/microphone input (an analogue signal) to an associated EM pin. When a
SoC EM is used together with a SmartRF®04EB, the audio/microphone input may generate
interrupts and e.g. wake the SoC up from Power Mode 2. Therefore the R104 resistor is not
mounted on SmartRF04EB rev. 2.0.1 (and newer revisions). Note that the SmartRF®04EB
revision is stated on a stick-on label located on the backside of the board.

A standard PC-type headset with separate microphone and headphone mini-jacks can be
connected directly to the audio interface.
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6.6

SPI interface swap jumpers on SmartRF*04EB

CC1110/CC2510

The SPI swap jumpers at P3 shall be set according to Figure 6.

~ NI-ILNO-1AEE A@ ABI-F
Hl  PB PS o, M3 2
C)’l.BV P1 P2
cs i
D2
V <-> 4-18V
D‘:’E\z U2 g TPB
P3 +3.3v [ usez IEI
3 —
| O D3 GND
END. N PIB
) TPE T
 Chipcon ©
TP7
Smar tRFB4EB 1.9 () —
Smar tRF® @4 Evaluation Board
[C) Chipcon AS PI§
use Flg@2 I
- PI@24 PIB23
DTEST®@
P2 “—
UsSB MCU Reset
A12 LT
RI q{ P14SoC debug/flash s
Em o8 e 4 DTESTI
» 5380 P13
1 —_—
TPS

14
P
F"E ° tnn

P381 (3
s Phones
3C448
USB MCU deb c21L2
B s ==
cCz2e3 U4EB LEDs
= =3 4
uaa[) (] E32
s2 e =32
+ 55 [ B3
= LR & U43e
o
Chze23°C_ | (@@ .
Cme 1,0 A SN— P 1/0 B
o | P10 ] r:@_ :z; 3 -DDF') M_P GND |
TPI®
L 3t % e N R GND h4

Figure 6: SPI jumper setting
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6.7 1/0O connectors

CC1110/CC2510

The 1/0O connectors bring out all the signals from the EM connectors. These connectors are
compatible with Agilent logic analyser probes. The connectors allow easy access to 1/O
signals and to connect prototyping boards.

Pin | Function
1 N/C
2 N/C
3 PO _0O/MIC_IN
4 VDD
5 VDD
6 N/C
7 PO 1/BUTTON PUSH
8 N/C
9 PO 2/UART RD
10 | N/C
11 | PO 3/UART TD
12 | N/C
13 | PO _4/RTS
14 | N/C
15 | PO _5/JOY PUSH
16 | N/C
17 | PO _6/JOY
18 | N/C
19 | PO _7/POT
20 | GND

Table 2: I/O connector A (P10) pin-out

Pin | Function

1 N/C

2 N/C

3 |VvDD

4 P2_0/LED4

5 P1 _0O/LED1

6 P2_1/DD

7 P1 1/PWM_OUTPUT

8 P2_2/DC

9 P1 2/LED2
10 | P2_3/SDA
11 | P1_3/LED3
12 | P2_4/SCL
13 | P1_4/CSn
14 | N/C

15 | P1_5/SCLK
16 | RESET_N
17 | P1_6/MOSI
18 | Debug Data Direction(DD_DIR)
19 | P1_7/MISO
20 | GND

Table 3: I/O connector B (P11) pin-out,

Page 13 of 31
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6.8 EM connectors

The EM connectors are used for connecting the EM to the SmartRF°04EB. The connectors
P1 and P2 are used as the main interface.

The EM should be used as an RF reference design with the Chipcon SoC, decoupling, and all
required RF circuitry. It is recommended to copy this reference design when designing
applications with Chipcon RF devices in order to achieve best RF performance.

Note that while it is physically possible to plug an EM not belonging to the SmartRF®04
product range into the SmartRF®04EB, the factory firmware and SmartRF® Studio do not
support the use of older devices. The SmartRF®04EB can be used with custom firmware for
prototyping using older Chipcon RF devices.

6.9 Signal flow

Silabs USB 0 ohm
controller

EM Connector

Peripheral I/O Connector

Figure 7: Evaluation Board Signal flow

The signal lines from the EM connectors run via 0-ohm resistors to the USB MCU and the
various peripherals on the SmartRF®04EB. This allows connecting an EM module to other
applications. The USB MCU can be disconnected from the signal pins by removing the 0-ohm
resistors. The 1/O connectors are located on the “outside” of the 0-ohm resistors, so they are
still connected to the EM connectors even if the 0-ohm resistors are removed. Please refer to
Table 1 on page 8 for a list of 0-ohm resistors and corresponding signals.

The SmartRF®04EB may not work with In-Circuit Emulator (ICE), SmartRF® Studio or the SW
examples when the 0-ohm resistors are removed.
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6.10 EM LCD connection

Please note that the I/O pins P2_3 and 2_4 on the SoC are connected to a 32 kHz X-
oscillator on the CC1110EM and CC2510EM boards. The LCD display is therefore internally,
on the EM, swapped from P1_2 to P2_3 and P2_0 to P2_4 as shown in Figure 8. Therefore
there is no access to LED2 (red) and LED4 (blue) from the SoC.

CC1110/2510EM
{ XOsC |-I
SmarlRFMEB I
[P23 ][ P24
CC2430
[ P12 |[ P20 |
LCD
s —
a @
= a Mot connected to
o O CC11102510EM
=l - | |
| |
P23 |[ P24 ] [P12 |[P2O ]
P11

Figure 8: EM LCD connection
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7 Application examples and RF testing

This section identifies what example software comes with the CC1110/CC2510 development
kit and also describes how to use the kit for fundamental RF testing.

7.1 Setup

1. Plug two Evaluation Modules into the two Evaluation Boards.

2. Connect antennas to both EM boards

3. Apply power to the Development Kits. See chapter 6.1 for more information about
various ways of powering the Development Kit.

4. Turn on power by setting the power switch correctly.

For a more detailed explanation, see the “Quick Start Instructions” for the development kit.

7.2 Examples

The CC1110/CC2510 development kit is accompanied by a Packet Error Rate (PER)
software example. This together with a corresponding document can be downloaded from the
Texas Instruments web site.

The software example is provided as source code. It is written for the IAR Embedded
Workbench for 8051. It is necessary to have the Embedded Workbench installed to be able to
compile or debug the source code or build binary files for download to the CC1110 or
CC2510. Please see chapter 8 for installation and licensing details.

The Packet Error Rate (PER) is one way of describing the quality of a radio channel. A high
PER indicates many lost or damaged packets, in other words bad transmission conditions.
This example makes it possible to test the CC2510 and the CC1110 against the specifications
in the data sheet in different transmission conditions and with various radio frequencies
chosen from a menu.

When starting the example the Chipcon-logo, chip used and revision will be shown on the
LCD. The application will start when button S1 is pushed.
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7.3 RFtesting

RF testing is best performed by using SmartRF® Studio together with the Development Kit.
Connect the SmartRF04DK to a PC using the USB interface. Start SmartRF® Studio and
select the SmartRF®04 tab. Select the correct Development Kit (several Development Kits
can be connected to a PC at once), it should be listed as “CC2510 — new device” or “CC1110
— new device”, and click the Start button. In the main SmartRF® Studio window settings can
be changed, tests performed and registers adjusted. RF measurement equipment may be
connected to the SMA connector on the EM.

Please see the SmartRF® Studio documentation for more information about the operation of
SmartRF® Studio.

7.3.1 Output power testing

EB+EM —————RF carrier—————————® Spectrum analyser

Figure 9: Output power measurement set up

Plug an EM into the SmartRF04DK, and connect the Development Kit to a PC using USB.
Start SmartRF® Studio. Connect the antenna port of the EM board to a spectrum analyser
using a 50-ohm RF coaxial cable. Use the simple TX function in SmartRF" Studio to set up
the RF chip to emit a carrier at the desired frequency. An accurate measure of the output
power can now be made. It is recommended to use a resolution bandwidth (RBW) of 3 MHz
to ensure that all the RF energy is included in the measurement. Using good-quality RF
cabling, the loss in the cabling should be negligible. However make sure that the spectrum
analyser is calibrated. If possible, check it against a calibrated instrument such as an RF
signal generator. Uncalibrated spectrum analysers can display errors of several dBs.
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8 |IAR Embedded Workbench

An evaluation version of IAR Embedded Workbench is included in the CC1110/CC2510
development kit. This chapter describes how to obtain an IAR license number, how to install
the IAR evaluation version and how to obtain a license for 60 days additional evaluation.

The 60 days additional evaluation time is provided to all TI Low Power Wireless development
kit customers.

8.1 Download the latest IAR software

The latest evaluation version of IAR Embedded Workbench for 8051 can be downloaded
from: http://supp.iar.com/Download/SW/?item=EW8051-EVAL

8.2 Installation of downloaded evaluation version from web

Run the downloaded installation program and follow the instructions. You will have to register
with IAR to get an e-mail with a link to a “Registration confirmed” web site. This is the web site
that contains your license number and license key. An example is shown in Figure 10.

@'AR From Idea to Target®

SYSTEMS

Registration Confirmed
Thank you foryour registration of the product;
IAR. Embedded Workbench for 8051, v. 7.30B, Evaluation edition

Download software (EXE, 63632 KB
Afternate dowvenload (FTP)

When installing the software, you will be asked for a License Mumber and a
License key. Please use these values:

License Number:

LR RS e e e

License Key:

# Feature:
EWS051-EWV Version: 07_WIN Temporary license
[Licno: Xxxx—xXK¥—¥xX¥-Xxxx] , wvalid 30 days after
first use, expires x:(xx—x:(—x:-:|

Ifyau prefer, you can have the License Mumber and ey sent to you by email far
later reference.

The evaluation software will he aoperational far a limited time anly. Please cantact
your nearest IAR Systems office or |AR Systems distributor if you want to purchase
the full version of the product (contact link found helow).

Bestregards,

JAR Syatems

Contact AR Systems

Figure 10: IAR registration confirmed web site example
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The license number and license key from the “Registration confirmed” web page are required
during the installation.

Please note that you shall use the license number from the “Registration confirmed” web site
even though the installation program states that the license number can be found on the CD

cover.
IAR Systems Product Setup E|

Enter Uzer Information %
SYSTEMS

Enter your name, the name of your company. and your 148 Embedded workbench for MCS-51
license number.

Mame; ||

LCompary: |

The licenze number can be found on the CD cover.

Licenzet: |

< Back | Cancel

Figure 11: IAR installation screen shot

8.3 Installation from the CD

It's recommended to install the latest version as described above. But if you anyhow prefere
to install from the IAR CD delivered with the kit, please follow the procedure below.

1. Insertthe CD

2. Click “Install the IAR Embedded Workbench”

Welcome to the united world of IAR.
IAR Embedded Workbench™ Evaluation for MCS®&-51

©IAR

SYSTEMS

Different Architectures. One Solution. WAL iar.com

Figure 12: IAR installation from CD, step 1
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3. Click “IAR online registration”

Welcome to the united world of lAR.
|IAR Embedded Workbench™ Evaluation Installation

You mu=t have a license number and an installation key in order to
install this evaluation version of the Embedded Workbench.

Please follow these steps:

1. Click on the IAR online registration link below to register on the
IAR website.

2. You will receive an e-mail with your license number and installation
key within a few minutes.

3. Click on the Install the IAR Embedded Workbench ™ link below to
start the installation.

i
ht
m

%

SIAR
“ SYSTEMS

Different Architectures. One Solution. www.iar.com

Figure 13: IAR installation from CD, step 2

4. Follow the instructions given on screen. The registration and licensing procedure is
equal to the procedure explained in chapter 8.2.

8.4 Obtaining 60 days additional license

To obtain a license for additional 60 days evaluation, please contact your local IAR sales
representative. For a list of sales offices and distributors in your country, please see this site:
http://www.iar.com/contact

8.5 IAR Embedded Workbench — KickStart edition

As an alternative to the time limited evaluation version, IAR also offers a code size limited
version that you can use as long as you want. This is called the IAR Embedded Workbench —
KickStart edition. The code size limitation for the KickStart edition for 8051 is currently 4 kB.

The kickstart edition of IAR Embedded Workbench is a code size limited but fully functional
integrated development environment, ideal for creating small applications or for getting
started fast on a new project. The kickstart eidition is completely free of charge and you may
use it for as long as you want. The only requirement is that you register to get a license key.

The kickstart edition of IAR Embedded Workbench includes project manager, editor, C/C++
compiler, assembler, linker, librarian and debugger tools. A complete set of user guides is
included in PDF format.

More information is found on this web site: http://www.iar.com/p89661/p89661_eng.php#ks.

Please choose the version for the 8051 processor family / core, not the version for the
Texas Instruments MSP430 processor family / core.
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9 Using SmartRF®04EB for prototyping

SmartRF®04EB includes a debug and programming interface. The debug interface is
controlled by 2 communication pins. On the SmartRF®04EB the interface is controlled by the
USB MCU. This allows both programming and an emulator interface using the USB port.

Table 1 on page 8 shows which pins on the MCU that are used for various peripheral
functions. P10 and P11 pin-row connectors can be used to connect the SmartRF°04EB to
another PCB or prototyping board.

9.1 Using SmartRF®04EB as an In-Circuit Emulator (ICE)

The SmartRF®04EB can be used as ICE both for devices connected to the EM socket and for
external systems with custom applications. Figure 14 shows the main components on
SmartRF®04EB when it's used as ICE. Please notice that if the SmartRF®04EB is used to
debug an external system, the EM shall be removed, and vice versa. It is strongly
recommended to use the SOC_DEM in the EM connector slot when the SmartRF®04EB is
used to debug an external system, please see section 9.3.

Silabs DG .
| USB cable USB |« DD - EM
controller Reset_n >
Leve
converter
External
System

Figure 14: SmartRF®04EB used as ICE

If several SmartRF04EB boards are connected to the PC USB ports simultaneously a
selection window will display the connected SmartRF®04EBs, and the user can select which
device to load. This is valid for all Chipcon PC software.

9.2 Debug interface

When designing PCBs with Chipcon SoC'’s it is recommended to include a pin header or test
points to allow in-circuit emulation or programming using SmartRF®04EB or other
programming tools.

The pin-out used on the SmartRF®04EB is explained in Table 4. The connector includes 4
SPI control signals. These are currently not used, but they are included for flexibility.

The SmartRF®04EB includes a voltage converter to support programming and debugging of
external systems with different operating voltage than the SmartRF®04EB. The debug
connector (P14, “SoC debug/ flash”) includes two VDD connections on pin 2 and pin 9. The
function is different for these connections.

Pin 2 VDD supplies voltage to the voltage converter. This pin should be connected to VDD,
on the external board to assure that the correct supply voltage is used for the voltage
converter. This pin must always be connected. The voltage on the target system must be
above 2.7 V when debugged from SmartRF®04EB.

Pin 9 VDD supplies VDD (3.3 V) from the SmartRF®04EB. If the target application is powered

from the SmartRF®04EB supply during programming and debugging this pin should be
connected. If the target voltage differs from 3.3V, this pin should not be connected.
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The pin out used on the SmartRF®04EB is explained in Table 4 and Figure 15. All signals in
bold in the table are required. Figure 15 shows the required signals for a minimum connector

layout.

i)
=

Function

Note

[ER

GND

N

VDD

Used to set correct voltage for the
voltage level converter

Debug Clock (DC)

Debug Data (DD)

CSn

SCLK

Reset N

MOSI

3.3V VDD, alt. NC

Delivers VDD from SmartRFF04EB

Blo|o|~N|o|or|s|w

MISO

Table 4: P14 SoC debug connector pin-out

1 2
1. GND ® @ | 2V
3.DC ® O :op
® O
7. Reset_N ‘ ‘
® o

Figure 15: Recommended debug connector layout (Top view)

9.3 System-on-Chip Debug Plug-In board (SOC_DEM)
The CC1110/CC2510 DK is equipped with a System on Chip Debug Plug-in board

(SOC_DEM) as shown in Figure 16.

The SOC_DEM provides an additional
physical SoC debug/programming interface
for the SmartRF 04EB. The board is
included because the original debug
interface on the SmartRFO4°EB P14 is
known to be unreliable in certain situations.

When programming and/or debugging a
target board using the SmartRF®04EB as In
Circuit Emulator (ICE) it is recommended to
always use the SOC_DEM board in stead
of the SmartRF®04EB P14 SoC debug/flash
connector.

Figure 16: SOC_DEM board

Please note that the SmartRF®04EB P14 SoC debug/flash connector provides an SPI
interface in addition to the Chipcon debug interface. This SPI interface is NOT provided by the
SOC_DEM. However, it is neither needed for programming nor debugging of Chipcon

System-on-Chip products.
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10 Programming the SoC with a HEX file

The SoC can be programmed from the USB interface using the Chipcon programming
software. Figure 17 shows the user interface of the Chipcon Flash Programmer. For
additional information regarding the Chipcon Flash Programmer please refer to the Chipcon
Flash Programmer User Manual.

{Z. Chipcon SmartRFE04 Flash Programmer _ |D|i|

System-on-Chip | EE application [LISB]I EE application [serial]l EE bontluaderl

Device list: EB ID | Chip type | EE tvpe EB firmware ID | EB firmware res
9900 CC2510  SmartBFO4EE 0400 0035
Interface:
IFast 'l
EEE N C:CC2510 CC1110 application. hey j J
[~ Change I 0 | bytes at Oy 1(s] I
Actions: Flash lock [effective after program/append]:
" Erase and program rite: pratect: IND Lpper pages j
{* Eraze, program and verify
O Append and verify [ ‘wite protect boot block
" Werify against hex-file [ Block debug commands [incl. read access]
" Read flash into hex-file ME: Cannot “Append and verify' when setl
Perform actions I

Figure 17: Chipcon Flash programmer software

11 SmartRF®04EB Troubleshooting

Please refer to Texas Instruments Design Note, DN300 for SmartRF®04EB troubleshooting:

DN300 - SmartRFO4EB Troubleshooting

Page 23 of 31 swrul34a


http://focus.ti.com/analog/docs/techdocs.tsp?contentType=8&familyId=367&navSection=app_notes&toolTypeId=0&toolTypeFlagId=2&viewType=0

CC1110/CC2510

2 Texas
INSTRUMENTS

12 SmartRF04DK Schematics

{211 133ns i i 37v3s aansst

f>mmf ON_ama 7 "ON_W3sd MUN/.\_\m 4324234
IHS/ IH

jers] dol g3v@dd} Jeus |- MY H,

ama 31Vd| STIYADHddY

SV NOOJdIHI 75520

INVYN_ANYJWOT "ON_1JVHINOJ

Ssuor}J3uuoD3 N3

o
NOLLN8~HSNd
zs

w

soejJ3}

soejJsul

Jos 18sayd
NL3534
uia-ac
soejdajul zgz-SYy
13s/v°2d [
vas/£2d s197zezsy
20/2009/7 24
00/8008/1 2 -
y031/8 24| - : a1~ 1Bvi/E ad Ul eesy
Q18vn/z el
0SIN/1003/05/ £1d €agp oy wzezsy
150A/15/81d vBzH
55/US1/vld — 513
3135/51d 7 SLH SLH™ZEZsH
EQI1/E 1d -
a3z id capod M 31ewza
LNALAO NG/ 1d
1a37/81d
ezl
10d/£8
A0r/58 €asE oy
HSNd™AOr/513/5°8 SpzH
518/4°8
TLLEV/E .
T LEVN/Z
HSM~NOLLMB/I'Bd
LNdN- TN/ 8
NELET
€a31/E1d Q- Luvn/z 8d
20317z 1d 1L Lu¥n/E 8d
N 3sHl | | 1a3veld ER:IERTS]
T8/'2d [
vas/Ezd T daraa
Alddns Jamo
v vVezdl 17 ! d
€03 V/ETd 30/2009/2 24
2avzid 40/8009/1'2d
1037/81d yavezd
ur o Jesn S5/US1/¥ Id snan
1501/15/8 1d
10470 0SIN/1009/05/ 2 1d
HSNd"ADr /51375 Bd A15/51d
HSNd™NOLLNE/1 BY
a0
15/5 2d
visseed  MON BSN i~
snen
318VNI ]
1N4Ln0 WNd/ Vg 1NdLN0"HNd/V1d
A0r/9d
orpny HSMd~NOLLN8/! Bd
LNNIIN/B BY 1NNIN/8 B4
104/2 bd
HSMd~AOr/51/5°8d
SH/v'Bd

()

®

®)

4678nsa
aoed

=]
SHYA V1IN

S
Y- IVIaN@ A

LT
YT VIaN@ A

End
SHYA™ V1IN

an4
JHYATIVIaN@

N
SHYA V1IN

()

6171334783d 6/"1334783d6171334783d61" 13347824

T

SmartRF®04EB schematic, page 1

Figure 18

swrul3da

Page 24 of 31



l

[FAY4 Emzmi i 37vas aanss
f>mm, ON_IMa 7.Dz Wasd mkm 13223H0
Ayddns Jamag IHS/AHA wwvua

Mma 31val SIvADHddY PR¥ZI3] 4Yim g3 Bursn

S5V NO3dIHJ 25520 usym Jojenbsd AB| 8 gEUB 0} EY jUNOW puE gy 8Acway
INYN_ANYENOD ‘ON_LJVHINDD

CC1110/CC2510

S]180 YYY 40 YY OM] Wodj Aj138dip
Buluund Usum UOI;dWNSUOD JamOod WNW LW
JO} Jo3}E|NBSJ AE'E 8]gESIp 0} /Y juUNOW pue Gy B8Aowsy

ipajyunow s1 Jaojsisad sy} 1 AQE ¢ =2Bejjoa yym Adayieq B }38uUuUDD JON OQ ‘jue}dodu]
“s)182 Yyy J0 Yy OM] Wwodj A]}908Jip Und 0} zY }Unopw

3 f
£090°H
zd
93INTABTNNOJ
+ Bd
£090707H
= 9y -
- (|
e #3h
s HLxEpgeNoE 1) —L e
o rie— € R
BNVL Smmw = J— ¥ S0d”ABTNNOJ
1 [51%) |
o— W 100 U — /d
NaLeat A8 UNZBIBYBZ33X
zn
£090°H =
£d971"HSX"SEABNEID — L4 =
= = o
W Ty
4 sevaig £09070°H gNVL7ENEd
4 4 [ $+13 ¢
SZTNHIXTEBOANEED T 17N HSX EDBZNZ]D ) 00
€ w a EESI z
Tl —
cdl W A€ €-5B6Z7 !
[(ETEE TR il _ _
M 5 Z7XIvI3a
] 9d
1QdSTHILIMS v5zLve
ES za
g ® ﬂm B
I
¥ ang
S~NE3L"M3EIS 539NN
&d
@dl  Gdl  Bdl £dl
T¥d™ NN OMYEHIN 0 L B34 INIOALS 3L
1 —
FINNE T SNE
£09070°y
v5eL98 Y

s6e310A 3Saybiy yim pndul WOJy UMEJR S JUSJJnT

INSTRUMENTS

{'.f TEXAS

swrul3da

SmartRF®04EB schematic, page 2
Page 25 of 31

Figure 19




CC1110/CC2510

| 31vas aansst
7 ON_Wass mwm 13240302
IHS/IHA umvaa
nan gsn
oma 31vd| SIVYAOHJILY
SY NOJdIH3 25520
IAYN ANVLNOD ON_13vVHINOJ
Jgoiosuuoa Bngag MIJN GSN
= = E
/N et 955" H/X"EBIDNBEI "D M M 011" HSX €098 2NZD
M\ ] zpe] =& —L&iped
[ - %
3 f D : Lt
r7E@98~@M"H —
SXZ MOENId
ceed 1BED AEES Z }
r-eese-aj-d
IBEY
r~Eagg ey =
LEE NOLLNE™HSN
oBES
e Pasad MOW gsn
| =
IEBIEIL Y ,
s Lzd ECIT/ET R
18742 Z 2.2d T (0]
vas/ezd R yzd CUERAN z
SMdADr/513/5 B £ed LWELE T
LNdLNO~WMd/) | 1'Zd [z XOT/90
HSNdNOLLME/| B IEET 24
1NN~ JIN/8 8 + @ edfs el
5 SNEA @ EL
5 ol =t
J@/Z0d49/Z Z. H43-HA/ L Bd +a [y T
ad,/@aoaa/| Z. HL1SANI/39 ad
Q4" LHV/Z 8 S’ 3Jz3/1353H [ =
: ; QLT IHVIV/E B v Bd
—caga /3 ~£a5a- 13- S5/U53/4'| Z1¥1x/€'ad
97E@BA” LAY H 97E@BA” LT anNg
i R (500/15/3' 1vix/z ad

& %
OSN/I003/05/21 | D
z z ¥5/81 @'pd aanfs Z 9y uX EBSBNLY D
NIS3Y [/ BeE]
AEES 0ZE415982 '
AEE+ BOEN
AEES

INSTRUMENTS

{'.f TEXAS

swrul3da

Figure 20: SmartRF®04EB schematic, page 3
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Figure 21: SmartRF®04EB schematic, page 4
Page 27 of 31




(£]S 133ns i i 37vas aansst

ON_oma ON WS4 mwm 13240302
JHS/AHY \wvua

,.m.;
A3H

adejJaiul olpny

CC1110/CC2510

IMT 31vd| STAVAOHLIY
SV NOJdIH3 25520
INYN_ANYINDD ON_LOVHINOD J8}|1} Bursene-1jue ssed-mo) zZHY @ -
0571~ 8dN"E89A~RBI T
IV

—
T

<
7 97€080780I Y
< vEVH
PpEACY TY5RCY vhSBRQY IE]
T-EVN 3-BEVN 8-gEvn U\Z S
9I7¥"H/X 5888 NI mm:mm
sm«.u J/N¢
— ,
~ R .
- 1NN N/ B B .N_H_\ g * acaeEzIzY roenum
casea EEvH 17€a98~EN Y
oEVY
M aav 97EI0 ALY Y
Z PySEQY ZE¥YH aany

o 5Z73HLXEBIBNEE D V-BE4M vdl
mumﬁ un ovd g NIdLS3L
E
NidLSIL
97EpgEILY Y
1Evd
unI 58
i AN [e aAY
- @ [10s 2
37BYNI"dD NID B1-¥H X" 9Bz ZNZ D
it uLno a3 a0
J1no !
anas
an anad
g

PR

ON SSAS [INet5 QT T4y XVATTBTNALy 3 ETNVLTENED BSH/XTEDI0NDEI "]
22hg €23 T 24} T 123 * VN, /1
I ) ) I ”ATHXTERIBTNLY D

bz 9ITNTHLXTE@IBNLYTD
IN aans BITATHLXT80ZITENZT] z I \ \ 523
3 ISZAYHINB
[ 27 AEES
aany

N aand
Burasyyiy Addns Jamod Bojeuy

HypvdL
en aany

4

SZTNHLXTE@IPTNEETD  BITNTH/XTG@8ETNITI T _

avv] 61 *, - mv
3

5™ BdN"EB3E ALY D R IScavHINE
E25) R
: L 97€@98NBEH
e, N
z ?
[— < ' c ' 97ERIENLZ ) m 97038750
R 97ERIEALZ T 9TEBIBTNBEH EvbH BbbH e
95bH 2 DSTrBdNTEBIRENITD 057 0dN"EB9DENITD
vrbd a2l AN
\4 E — W !
A e
¢ JTees e e / oy * rcasoony
rvd yyGaqy  [TEBSE @NIEASE H/ZH wm‘\mm mgmg Ay +v580Y 97E09@/NvTH 9TE@IETALY M 9TF@IDTLNTH 9TEP9E ML TH +A
79580Y Laron vSvH €SvH 1Svd e i st
a-aven 97ER3e ALY H *, -
8svy 571"N"ERIA" BN "D

B5 1 0dN £838 N0

3 1443

5270 H/XEBIBNEE™D
9¥¥] 97EPIB ALY H
Evid

|

- N8
z

I

LNdLno~wWAd/Vid
JB}|14 ssed-mo] JjeuysAgeyl GP | 48P40 Uiy ZHA 9 JoJjuoa awn op

swrul3da

Figure 22: SmartRF®04EB schematic, page 5
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Description/Changes

R104 not mounted by default, see section 6.5

Changes to production test, no physical changes to product.
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Initial public release
Table 5: SmartRF®04EB change list

Figure 24: SmartRF®04EB schematic, page 7

Revision
2.0.1 (PCB 1.9)

2.0 (PCB 1.9)
1.9 (PCB 1.9)
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CC1110/CC2510

13 Evaluation Modules

Gerber files and full documentation for the released evaluation modules can be downloaded
from the Texas Instruments web site.

Figure 25: Evaluation Module

14 Document history

Revision Date Description/Changes
a 2007-10-10 | Updated information concerning the CC1110-CC1111DK.
Initial release.
This user manual previously covered CC1110, CC2510 and CC2430 (swru039). It
- 2007-09-14 | has now been separated into two documents; one for CC1110/2510 and another for

CC2430. The main technical update in this document revision concerns the debug
interface, audio interface and software examples.
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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.

TI 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 TI 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 TI 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 TI 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 T| 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 Tl 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
Amplifiers Bmplifier.fi.con Audio [nww ircom/audid
Data Converters Automotive [www ii-com/automofivg
DSP [sp Broadband
Interface Digital Control [yww ii.com/digitalcontro]
Logic [oaiciiconi Military [vww T com/militany
Power Mgmt Rowerirconj Optical Networking [xww i.com/opficalnetworR
Microcontrollers Security
RFID Telephony [yww Ti.com/telephony
Low Power Video & Imaging [vww ti.com/vided
Wireless

Wireless [ww ircomiwirelesd

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2007, Texas Instruments Incorporated
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