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1. Introduction

This user manual describes how to use SmartRF® Studio. This software is developed by
Chipcon to the courtesy of our customers.

This software is made to configure the RFICs on the Evaluation Board for the CC400, CC900,
CC1000, CC1050, CC1010, CC1020, CC1021, CC1070, CC2400, CC2420, CC2430,
CC1100, CC1110, CC1150,. CC2500, CC2510 and CC2550. By giving out this software the
designers of radio systems can easily evaluate the RFICs at an early stage in the design-
process. It is further a useful tool during the generation of the configuration data and for
finding optimised external component values.

It is also a helpful tool to get to know the RFICs from Chipcon.

Distribution and disclaimer:

This software may be distributed freely under the condition that no profit is gained from its
distribution, nor from any other program distributed in the same package. All files that are part
of this package have to be distributed together and none of them may be changed in any way
other than archiving or crunching.

This program is distributed as freeware (and giftware). This package is provided “as is”
without warranty of any kind. The author assumes no responsibility or liability whatsoever for
any damage or loss of data caused by using this package.

General information:

Chipcon AS believes the furnished information is correct and accurate at the time of this
printing. However, Chipcon AS reserves the right to make changes to this product without
notice. Chipcon AS does not assume any responsibility for the use of the described product.
Please refer to Chipcon’s web site for the latest update.

SmartRF® is a registered trademark of Chipcon AS. SmartRF is Chipcon's RF technology
platform with RF library cells, modules and design expertise. Based on SmartRF Chipcon
develops standard component RF-circuits as well as full custom ASICs based on customers'
requirements.

2. Installation

A SmartRF® Studio set-up file is available from the Chipcon web-site at www.chipcon.com.
Make sure that you have the newest version available before you start the installation. To
begin the installation: Run the set-up file and follow the instructions.

SmartRF® Studio communicates with the evaluation boards through the USB port
(SmartRF®03/04) or the parallel port (SmartRF®01/02). Up to eight USB devices are
supported on a single computer. The platform you can use SmartRF® Studio will for this
reason depend in the device you want to evaluate.

USB port devices (SmartRF®03/04) are supported on the following platforms:
Windows 98

Windows 2000

Windows XP

Parallel port devices (CCX00/CC10X0) are supported on the following platforms:
Windows 98

Windows 2000

Windows NT

Windows XP

Other system parameters are not critical.

*’?‘ TExAS
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3. Overview of SmartRF® 01/02 Studio

3.1 Starting SmartRF® Studio for CCX00/CC10XX

Before you can start to use SmartRF® Studio for the SmartRF® 01 or 02 productline
(CCX00/CC10XX), you must select a device to evaluate. This is done by activating the
SmartRF® 01 or SmartRF® 02 tag in the device manager of SmartRF® Studio. Double-click
on the device to open the SmartRF® Studio for this device. You can also mark the device and
click on the start button.

(E SmartRF® Studio x|

L]
SmadfiFe 01 K| 2meniF © 01 Development Kitloq oy | orvaFe 04 K |

(S Chipcon PEmm=t |

CCI00
[= SmartRF@ Studio x|
SmartRF® 02 Development Kit
. _ SmarAFe 01 DK SmartRF® 02 DKl cC1000 04 DK |
; ; H ccinn
( Chipcon W= CC1020
2 2 CC1050
v CCioin Cceio1
cCl020 ccoro
CC1050
coio1
CC1070
Productinfo: SmaifF® productine Start [

The file version button will list up the version of all files included in this version of SmartRF®
Studio.

3.2 Pull-down menus

SmartRF® Studio simplifies access to its features through the use of pull-down menus. The
SmartRF® Studio menus are shown below.

10 x

File Wiew Configuration Tools Help

BD|=E 2]

{'? TEXAS

INSTRUMENTS



@ | Chipcon Products
from Texas Instruments

3.2.1 File

The File menu contains items that create files and set up printing options.

Hiew Configuration  Toolz  Help

Hew Chrl+M
Open... Chrl+0
Save Clrl+5
Save bs...

Print zettings ta file
Print regizters to file
L& reqister fiom ke

Bezet zettings

Hecent EHie

E xit

New allows you to create a new SRF-file and set default settings.

Open... displays a file selection dialog box that asks you for the name of an SRF-file and
opens it.

Save saves all the entered system parameters in the current SRF-file.

Save As... displays a file selection dialog box that asks you for the name of an SRF-file in
which to save the entered system parameters.

Print setting to file displays a dialog box that enable you to save the entered system
parameters together with the calculated component values in a TXT-file.

Print registers to file displays a dialog box that enable you to save the register values to a
*txt file in Normal View and *.eep file in Register View. In Normal View the values will be
shown in hexadecimal code for all possible modes available for the selected transceiver, for
easy inclusion in micro-controller code. In Register View this selection displays a dialog box
that enable you to dump the present register values to a file. This is useful if the register
settings are different from the default values given in the Normal View.

Load registers from file displays a dialog box that enables you to open the register values
from a previous generated *.eep file. This option is only activate in Register View

Reset settings will set the system parameters to default and update the configuration
registers.

Exit quits SmartRF® Studio.

Note: When in ‘Register window only the Exit, Print register to file and Load registers
from file entries will be available.

*’?‘ TExAS
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3.2.2 View
The view menu allows you to set Window options.

File BT Help
L |
5 Toolbar
’7 v Statug Bar
i1 v s I_

Normal shows you the system parameter entry screen.

Register shows you the configuration register screen.

Toolbar displays the SmartRF® Studio toolbar when selected.

Status Bar displays helpful tips at the bottom of the window when you hold the mouse pointer

over a feature.

3.2.3 Configuration

Filz ‘iew | Configuration Tools  Help

Dl M | G IIpdate Device FS
| Select Part, .,
— Suzharn MEFSFAERET

The configuration menu allows you to change port address or device, and download the data
to the device.

Update Device downloads the chosen settings to the transceiver device via the parallel port
at the back of your computer.

Select Port... displays a window in which you can choose between different I/O addresses for
the parallel port (‘0x278’, ‘0x378’ or ‘Ox3cb’). The default address is ‘0x378’. A ‘Set as default’
button makes the program store the new default value.

You can find the address in Windows NT by choosing ‘Windows NT Diagnostics’ under
‘Administrative Tools’ in the Windows ‘Start Menu’, and choose ‘Resources’ and ‘I/O ports'. If
you have more than one parallel port, contact your local IT manager.

*’?‘ TExAS
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3.2.4 Tools

File  iew Configuration sl Help

O | & | E’vl El EI EBrogramming I_

The Tool menus have an option to select programming. This is a small program that let you
program the CC400 and CC900 Demonstration Board. For more information on how this
program works see chapter 4.3.

3.2.5 Help

File “iew Configuration  Tools sl

ool n ? Help Topicz
—|—|—|—I —I About SmartRF 5 tudio
Contact Chipcon

|—S_I,Istem parameters ——— —|

The help menu provides access to useful information about the product.

Help Topics brings up a message box stating where you can find further help.

About SmartRF® Studio brings up a message box with the software revision and copyright
information.

Contact Chipcon brings up a message box where you can find Chipcon contact information
and links to our web-site and mail.

{'f TExAS
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3.3 The SmartRF® Studio toolbar

In addition to the pull-down menus, the toolbar provides you with simplified access to useful
SmartRF® Studio and Windows features:

Icon Name Description

EI Reset settings:Sets the system parameters to default and updates the configuration
—— regqisters.

[1| New: Allows you to create a new SRF-file.

|
| = Open: Displays a file selection dialog box that asks you for the name of an
SRF-file and opens it.

| E Save: Saves all the entered system parameters in the current SRF-file.

Help ? | fopics: Brings up a message box stating where you can find further
help.

3.4 The status information

You will find status information at the bottom of the program window. This is shown in the
figure below.

Statuz information = '
. . o . ¥ LR -
s 0 @ W | ( Chipeon
Lock indicator Mot Lacked . device
1Lk i1

www.chipcon.com

Ready i

The user can observe the current consumption of the transceiver in the different settings in
the Normal View. SmartRF® Studio also monitors the lock pin of the transceiver.

The Update device button downloads the chosen settings to the transceiver device via the
parallel port (F5 can be used as a shortcut).

The bitmap of Chipcon is a link to the Chipcon homepage. By clicking on this picture, your
default browser goes to our website, where you can find more information about our RF
transceivers and us.

At the bottom of the window, there is a status bar, which provides hints about the various
features in the program.

{'f TExAS
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4. SmartRF® Studio for CC400/CC900

When CC400/CC900 is used, the program has two configuration views. The parameter entry
screen is the default window and can be chosen by pressing F2 or selecting Normal from the
View menu. In this window you can change the system parameters, get status information
and component values.

The other configuration window is the “register” configuration, which is selected by pressing
F3 or selecting Register from the View menu. It gives you the possibility to change the bits in
the configuration registers directly. This window is mainly used to give additional information
and we dissuade you to change the bits.

To send the configuration data to the transceiver chip, press F5 or select Update Device from
the Configuration menu or press the Update device button at the bottom of the screen.

Note: When pressing Enter the parameters will be checked and component values will be
calculated, but the transceiver will not be programmed until Update device is activated.

*’?‘ TExAS
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4.1 The Normal configuration window for CC400/CC900

When you have chosen the Normal configuration window, the SmartRF® Studio appears as
shown in the picture below.

-iafx]

File Wiew Configuration Tools Help

B D= 2]

— Sustem parameters — Component values
I | stal frequency I NZ.000000 MH= |nfo | PLL loop filker
Cl21 | 3300 wF
Infa | w-tal accuracy H'.I 50 ppm
C1z2 | 1500  pF
Infc-| RF frequency | 433.920000 pH2 = o
| Cl23 0 p
Infa | IF stage |2D|:| ijz w1 o
] k Ohm
|f'lf0| Frequency separation I 10 kHz
R122| 27 kOhm
Infal Data rate I 1.200 khit!s 5
R123 k Okm
Infol Power amplifier class ICIassB j Inf o el
nn:nl nput/output matc
10
Info | RF output power I dBm O IW oF
b09|| e [ r Ls1[ 33 M
Infa | Receiver mode IDptimum Sensitivityj gl 32 rH
LOCK, indicatar | Continuous =l Ce1[ 18 FF

HES

Infa | CO current {000 Masimum)  ~ |

Statusz information o

SN \ -
Typical current congumphion| 1200000 ma | NEN V1 C c n I nco n
Lock indicatar Mot Locked G

e www.chipcon.com

Ready

You can get information about the different parameters by clicking on the info button to the
left of the parameter. In addition to this, a tool-tip message appears when you move the
mouse over a feature.

After you have changed some or all of the parameters, the external component values are
calculated after pressing Enter or Update device. Component values for the Phase Lock
Loop (PLL) filter and the input/output match to the antenna are shown to the right of the
window. The values are given to you in terms of the standard E12-series. When you have
changed the default parameter settings, use these values on the new external components.
The component reference numbers refer to the application circuit shown in the datasheet.

‘9 TExAS
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Using the specified component values for the PLL loop filter will give an optimum loop
bandwidth for the selected system parameters. If you need a faster PLL settling time, i.e. a
larger loop bandwidth, the data rate can be set to a higher value and the corresponding
component values can be used.

Using the specified component values for the input/output match will give an optimum match
at the specified operating frequency. Minor tuning of the component values may be necessary
to compensate for layout parasitics.

4.1.1 System parameters

This chapter describes the different parameters and the options you have when changing
them. The default parameter list is given at the end of the chapter. For detailed information on
parameter setting of CC400 and CC900 see Application note AN0O5.

X-tal frequency

The crystal frequency of your Development Kit evaluation board is 12.000000 MHz. Do not
change the X-tal frequency parameter when using this module unless the crystal is being
replaced. If you are using this program to generate configuration data for your special
application, use a crystal frequency between 4.000 and 13.100 MHz and replace the crystal
on the printed circuit board. The crystal should be designed for 12pF load capacitance. The
frequency value is rounded to 6 digits after the MHz decimal point, i.e. 12.000000 MHz.

X-tal accuracy

Enter the total crystal accuracy between 0 and 500 ppm, including initial tolerance,
temperature stability, loading and ageing. If you are using a trimming capacitor to adjust the
crystal oscillator, the initial tolerance will be zero. The crystal accuracy is very important for
narrow-band applications (i.e. 25 kHz-channel separation). For applications using wider
bands crystal accuracy is not that important. The crystal stability has an influence on the
minimum possible IF filter bandwidth and the maximum frequency separation that can be
used. For highest possible sensitivity it is an advantage to use a crystal with high frequency
accuracy (<20 ppm). For low cost applications, however, this can be a trade-off. The default
value is 30 ppm.

RF frequency

The CC900 can operate at frequencies between 800 and 1000 MHz. The Development Kit
evaluation board is optimised for operation in the ISM band at 868-870 MHz. However, it is
possible to use the evaluation board for frequencies between approximately 850 and 910
MHz restricted by the VCO tank tuning range.

The CC400 can operate at frequencies between 300 and 500 MHz in 250 Hz steps. The
Development Kit evaluation board is optimised for operation in the ISM band at 433.920 MHz.
However, it is possible to use the evaluation board for frequencies between approximately
400 and 460 MHz restricted by the VCO tank tuning range.

Choosing frequencies outside this range will not work for this evaluation board and should
only be done for generation of configuration data to be used in other applications.

Note: Depending on the crystal frequency, some RF frequencies are not allowed and an error
message will pop up.

*’?‘ TExAS
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IF stage

For the CC900 and the CC400 there are four possible choices of IF-stage frequency: 60, 200,
455 kHz internal filter, or 455 kHz using an external ceramic filter. The default value is 200
kHz. The IF frequency is selected from a pull down menu.

200 =]

Intermal 455
Esternal 455

The best sensitivity is obtained using the internal 60 kHz IF-filter and offers a cost optimised
solution. If the operating temperature range shall be large, a relative stable reference crystal
may be required when using the 60 kHz internal IF-filter. Optionally the initial crystal accuracy
can be tuned using a trimming capacitor.

Using the 200 kHz internal IF-filter gives a very low cost solution that does not require a very
stable crystal or a tuning capacitor. This is however obtained at the expense of lower
sensitivity.

The best selectivity is obtained with an external 455 kHz ceramic filter, but at the cost of lower
sensitivity. However, this can increase the cost of your system due to the external ceramic
filter cost, and because of the narrow bandwidth of the external filter (typically 30 kHz) which
requires a reference crystal with high accuracy (<+10-20 ppm). Note: When selecting the
external 455 kHz filter, the user must ensure that the crystal accuracy together with the signal
bandwidth (depend on data rate and deviation) stays inside the filter bandwidth. The total
occupied signal bandwidth can be approximated by Carson’s rule: BW = Af + 2 f,, where f, is
the modulation frequency. Using Manchester coding the modulation frequency (in kHz) will be
equal to the bit rate (in kbit/s). A message-box opens when selecting 455 external filter. This
messagebox can be useful to calculate the bandwidth of the filter according to Carson'’s rule
and the crystal accuracy.

*’?‘ TExAS
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Frequency separation

The frequency separation, Af, is the difference between the frequency transmitted for a ‘0’ (o)
and a ‘1’ (f;). Thatis, fo = fc - Af/2 and f; = fc + Af/2 where f; is the carrier frequency entered
in the ‘RF frequency’ field.

The frequency separation can be adjusted between 1 and 200 kHz in 1 kHz steps. The
default value is 20 kHz.

Depending on the chosen IF stage the recommended frequency separation is
5 - 40 kHz for IF = 60 kHz,

10 - 100 kHz for IF = 200 kHz.

5 — 20 kHz for IF = 455 kHz with external filter

The sensitivity depends slightly on frequency separation.

Data rate

The data rate can be set between 0.3 and 9.6 kbitps. The default setting is 1.2 kbitps. The
data signal transmitted to the DIO pin must be Manchester encoded. The noise bandwidth of
the receiver will be optimised to the selected data rate. Note that the baud rate is twice the bit
rate when using Manchester coding.

Power amplifier class

You can chose between four possible choices of PA-class: ‘Class A’, ‘Class AB’, ‘Class B’
and ‘Class C'. The default choice is ‘Class C’. The different classes are selected from a pull-
down menu.

Clazs B j

Clazs A
Clazs AB

Clazs C

The selection of power amplifier operation class is a trade-off between output power,
efficiency and harmonic generation. In class A or AB the amplifier is working more linear, and
the harmonics will be low. However, the efficiency and the output power will also be low. For
increased output power and efficiency, class B or C should be used, with the cost of
somewhat higher harmonics.

*’?‘ TExAS
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RF output power

For the CC900 case, the output RF power can be set in 1 dB steps between -20 and up to 4
dBm depending on the PA operating mode.

Class A: -20 to -12 dBm (not recommended due to low efficiency)
Class AB: -15to -5 dBm (recommended -12 to -8 dBm)
Class B: -8 to 1 dBm (recommended -8 to -3 dBm)

Class C: -8 to 4 dBm (recommended -8 to 4 dBm)

For the CC400 case, the output RF power can be set in 1 dB steps between -5 and up to 14
dBm depending on the PA operating mode.

Class A: -5 to 0 dBm (not recommended due to low efficiency)
Class AB: -4 to 6 dBm (recommended -4 to 3 dBm)

Class B: 0 to 12 dBm(recommended 3 to 12 dBm)

Class C: 0 to 14 dBm(recommended 12 to 14 dBm)

The default value is 0 dBm for CC900 and 10 dBm for CC400. Power in dBm is 10 log (P)
where P is in mW.

Mode
The operation mode can be selected from a pull down menu. The chip can be set in RX

(receive), TX (transmit) or PD (power down) mode. In PD you can select between complete
power down (osc. off), or power down with the crystal oscillator running (osc. on).

FD [osc. on)
PO [ozc. aff]
R precharging

Leaving the crystal oscillator running gives a shorter turn-on time at the expense of higher
current consumption in the power down mode. RX precharging can be used to reduce the
demodulator turn-on time. Please refer to the data sheet for further information on
demodulator precharging. The default value is RX.

Receiver mode

Optimurn sensitiiby j

Ophirmum linearity

The receiver mode can be selected from a pull down menu. The receiver can be configured
for optimum sensitivity (low noise figure) or optimum linearity (high input intercept point).
When inter-modulation due to several transmitters in the same area is expected to be a
problem, choose the optimum linearity option. Choose optimum sensitivity when maximum
range is needed. The default value is optimum sensitivity.

{'f TExAS
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LOCK indicator

The synthesiser PLL lock indicator can be set in one of three modes: ‘Continuous’, ‘One-shot’
or ‘Disabled’ using the pull down window. Choosing ‘Continuous’ the lock indicator will
monitor the PLL lock continuously also after an initial lock has occurred. Choosing the ‘One-
shot’ mode the lock pin will stay high after an initial lock has occurred, even if the PLL
occasionally should fall out of lock. If ‘Disabled’ is selected, the lock signal will be active
regardless of the PLL status. The default value is ‘Continuous’.

Coantinuous j

| Dre-shat
Dizabled

Important: The ‘One-shot’ lock signal is used internally in the CC900 to enable the transmitter.
If the lock signal is not active (high) the transmitter will not be enabled. This is done in order to
avoid the transmitter to emit out-of-band signals. If ‘Disabled’ is chosen this function is
overridden and care should be taken, as the transmitter will transmit even when the PLL is not
in lock.

VCO current

The VCO current can be set in 8 steps; ‘000’ being the maximum and ‘111’ being the
minimum. The VCO current can be adjusted in order to check the gain margin of the VCO.
Reducing the VCO current will decrease the amplitude of the VCO signal, and eventually the
oscillator will cease to oscillate. In receive mode the LO leakage can be reduced by reducing
the current, and hence the amplitude. However, the current should always be minimum two
steps above where the oscillator stops, in order to have some start-up margin.
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4.2 The register configuration window for CC400/CC900
When you have chosen the register configuration window, the SmartRF® Studio will look like

the picture below.

ol
File Wiew Configuration Tools Help
B D|=|d| 2]
— Configuration registers

— Frame A [Addreszz 000)

BIEC a1 at0l a0al aoal” a07l a0sV a0sR andl” a0z Aozl a0l Aol hex| O0BA
—Frame B [&ddrezz 007)

B12[C B11M B10[C BO9W BOSW BOPI BOB[ BOSC BO4[ EBO3W EOZI BO1IW BOORW  hex| 2BOB
— Frame C [4ddresz 010]

ci2lC ciil” ciol cosl cosl cofl coslv cosl cod4l co3l co2l ool coolv  hex| 4041
—Frame D [&ddresz 011]

D12 D1l oo oo posv DOFM Doel DO Do4h DoO3W D02 DO ool hew| 7194
—Frame E [&ddresz 100)

E12C E11W E10C E0SW E0BIV EOF[ EOE[™ EOSIT E04 E03 E02[ EO1 EDO hex| 8BOO
—Frame F [&ddrezz 101]

Fiz¥ F11 Flol” Foalv¥ Fos™ P07 FOE[™ FOSIT FO4I FO3 FO2Z[C FO1W FODIW  hex| BAOZ
—Frame G [Addresz 110)

G120 G1W GO GO9W GOBV GOFPL GOeW GOSW Go4 GO3M GO2W GO GOOI hex[ CEEC
—Frame H [&ddresz 111]

Hi2[~ H1IC Hiol HoslC HosC HOFC Hoelv HOSl HO4l HO3 HO2C HO1W HOOT hex| E072

Statuz infarmation

Typical current conzumphion e,

T T
S T |

N\

pdate

(< chipcon

pil
L] LI ' .
Lock indicatar Mot Locked .
oL T www.chipcon.com
Ready v

In this mode you can change the 13 different bits in the 8 registers directly by clicking on the
white squares. These bits are used to program the transceiver chip on the printed circuit
board (PCB) that follows Development Kit. We dissuade you to change the bits without

contacting our company first.

When changing the values and pressing Enter in the Normal configuration window described
in chapter 4.1, the frames will change automatically. At the right side of the window, you can
see the hex codes used to configure the transceiver. Here is the 3 bit address added to the 13
bit data-frames, giving the hex-value of the 16-bit frame normally stored in an micro-controller.
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4.3 Description of the Tools for CC400/CC900

Tools in the SmartRF® Studio are small independent software programs that are accessible
from the Tools menu.

4.3.1 Programming

It is possible to program the microcontroller on the Demonstration Board for the CC400 and
the CC900 from SmartRF® Studio. Selecting Programming in the Tools menu (Alt+T+P)
open a new window tool for this demonstration board programming. This window is as shown
below.

Programming the Demoztration Board

—EEPROM-programming

" fram file... B I SEVE I program EEPROM

£ from board... Head |

— FLASH-programming

e | FLASH: Mo data in buffer
fram file... Load | pragrar ELEEH

The interface communicates with the Evaluation Board. Before programming can start, you
must plug the Demonstration Board into the edge connector on the CC400/900 Evaluation
Board. The software will inform you if you have not installed the Demonstration Board
correctly on the demonstrator before programming. Please see the User Manuals for the
Development Kit for details regarding the Evaluation Board and Demonstration Board.

Before programming the demonstration board the battery should be removed, because the
Evaluation board gives power to the MCU during programming.
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4.3.2 EEPROM-programming

The register setting for the transceivers is stored in the EEPROM of the microcontroller. The
idea is that the user can change the settings of the transceivers on the demonstrator by
changing the data in the EEPROM.

Before you can program the EEPROM, you must load valid data into the EEPROM-buffer.
This can be done by either using the default setting, load from file or read from board.

If default setting is selected, then the EEPROM-buffer is filled with default values that
correspond to the data in the demonstration board when you got it. This is a proper selection
when you want to go back to the recommended settings after testing the demonstrator using
other settings. To use the correct default setting for the demonstrator board, the user must
ensure that the selected device in SmartRF® Studio is the same as the transceiver on the
demonstration board. If CC400 is selected the default setting is according to the EEPROM
setting given in CC400DBK User Manual, and if CC900 is selected the default setting is
according to the EEPROM setting given in CC900DBK User Manual. If CC1000 is selected
before the programming tool is opened, the default setting radio button will not give a default
setting, because we have for the moment not implemented a demonstrator for CC1000.

If from file is selected, then the load and the save buttons are enabled. Here you can either
load data from a file to the EEPROM-buffer, or save the EEPROM-buffer to a file. There are
two types of files that are allowed to load. That is the *.eep and *.txt. The eep-format is the
normal file type for the EEPROM data. The txt-file is the text-file that is generated under
SmartRF® Studio when print register to file is selected in Normal View. If another text-file is
loaded an error message will open. When saving the buffer to a file, the format will be of
*.eep.

If from board is selected, then the read and save buttons are enabled. By clicking on this
button, the software starts to read the EEPROM of the connected demonstration board, into
the EEPROM-buffer. The Progress bar at the bottom of the EEPROM-programming frame
starts to go, and indicate the progress of the reading. An error message will open if no
demonstrator is connected to the evaluation board. The buffer data can now be used to either
program to another board or store to a *.eep file.

When the EEPROM-buffer contains useful data, the program EEPROM button is enabled.
This button writes the data from the EEPROM-buffer to the EEPROM of the microcontroller.
The Progress bar at the bottom of the EEPROM-programming frame indicates the progress of
the programming. An error message will be shown if no demonstrator is connected to the
evaluation board.
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4.3.3 FLASH-programming

The main program of the microcontroller is stored in the FLASH memory. This program can
be loaded into the FLASH-buffer. The file-format is generic Hex Format (ASCII-file). Please
have in mind that not all types of hex format can be used in SmartRF® Studio. The format
SmartRF® Studio can handle is given below:

000000:c005
000001:¢c115
000002:¢c125
000003:c0a9
000004:c001
000005:c000

the generic hex format is of the type:
AAAAAA:DDDD
Where:

A = Address
D = Data

When the FLASH-buffer contains useful data, the program FLASH button is enabled. This
button writes the data from the FLASH-buffer to the FLASH memory of the microcontroller.
The Progress bar at the bottom of the FLASH-programming frame indicates the progress of
the programming. An error message will be shown if no demonstrator is connected to the
evaluation board.

Please have in mind that the EEPROM is erased during the FLASH-programming, and must
manually be updated by the user with the program EEPROM button (see 8.1.1).

Please also have in mind that the FLASH programmer in SmartRF® Studio can only be used
on a CC400/CC900DB v.2.00 or newer, due to the new Atmel MCU (tiny12) on this board.

Note: To generate a generic hex file in AVR Studio (use version 3.5 or newer), click on
'Project Settings' in the 'Project’ menu, and select 'Generic' in the 'Output File Format' combo
box. For further information, see Atmel's documentation.
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5. SmartRF® Studio for CC1000

The CC1000 has two configuration views. The parameter entry screen is the default window
and can be chosen by pressing F2 or selecting Normal from the View menu. In this window
you can change the system parameters, get status information and component values.

The other configuration window is the “register” configuration, which is selected by pressing
F3 or selecting Register from the View menu. It gives you the possibility to change the bits in
the configuration registers directly. This window is mainly used to give additional information
and we dissuade you to change the bits.

To send the configuration data to the transceiver chip, press F5 or select Update Device from
the Configuration menu or press the Update device button at the bottom of the screen.

Note: When pressing Enter the parameters will be checked and component values will be
calculated, but the transceiver will not be programmed until Update device is activated.
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5.1 The Normal configuration window for CC1000

When you have chosen the Normal configuration window, SmartRF® Studio appears like the
picture below.

~ioix

File Wiew Configuration Tools Help

B|D|=E 2]

— System parameters — Component values
info | #-tal hequencylm-NEEDD 'I MHz & Int  Ex infDl YCO:
info | #-tal accuracy +- |20 ppm L 47 nH
nio | RFfeg & [FEB297200 MHz & R O Tx info | Match
B |888.29?2DD MHz R & T« L32 [1z0.0 nH

L41 25 nH
infa | Fe¢ Mode | Low Curent W Optimal freq W Low LO

C31 o0 pF
info | Freq. separation I'34 kHz ca1  Ma  pf
info | Datarate |2-4EIIJ kB aud c4z (47 PF
info | DataFomat  |Manchester »| € Fagti* Accurate

— Ewaluation Board Control——

info | RF Dutput Power IE| dBm

Bezet |
info | Lock Indicatar I Continuous j
infa | IF/RSSI IHSSI Enabled j LCalibrate |
info | Mode IHx j Fead |

Status information TR ==

e T, \ 1 -
Typical eurent consumption| 1200000 mé | (R Update 7 c c ll I l'c 0 II
Lock indicatar Mot Locked N device

wiww.chipcon.com

Ready

You can get information about the different parameters by clicking on the info button to the
left of the parameter.

After you have changed some or all of the parameters, the external component values are
calculated after pressing Enter or Update device. Component values for the input/output
match to the antenna and the VCO Inductor are shown to the right of the window. The values
are given to you in terms of the standard E12-series. When you have changed the default
parameter settings, use these values for the new external components. The component
reference numbers refer to the application circuit shown in the datasheet.

Using the specified component values for the input/output match will give an optimum match
at the specified operating frequency. Minor tuning of the component values may be necessary
to compensate for layout parasitics.
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5.1.1 System parameters

This chapter describes the different parameters and the options you have when changing
them.

Crystal frequency

The crystal frequency of your Development Kit evaluation board is 14.7456 MHz. Do not
change the X-tal frequency parameter when using this module unless the crystal is being
replaced. If you are using this program to generate configuration data for your special
application, use a crystal frequency between:

3 -4 MHz
6 — 8 MHz
9-16 MHz

Recommended frequencies are 3.6864, 7.3728, 11.0592 and 14.7456 MHz giving exact data
rates. The recommended frequencies can be selected in the drop-down list. The frequency
value is rounded to 6 digits after the MHz decimal point, i.e. 11.059200 MHz.

Hetal frequenu:yl”-mEEDD "I MHz & Int © Ext

You can also choose to use an external crystal reference oscillator by selecting ‘External’ in
the radio button.

The crystal frequency must be higher than 12 MHz in order to use higher data rates than 19.2
kbaud in SmartRF® Studio.

Crystal accuracy

Enter the total crystal accuracy between 0 and 500 ppm, including initial tolerance,
temperature stability, loading and ageing. If you are using a trimming capacitor to adjust the
crystal oscillator, the initial tolerance will be zero. The crystal stability has an influence on the
maximum data rate and frequency separation that can be used to stay in the passband of the
internal IF filter bandwidth. For highest possible data rate or separation it is an advantage to
use a crystal with high frequency accuracy (<20 ppm). For low cost applications, however,
this can be a trade-off. The default value is 20 ppm.
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RF frequency

CC1000 has two separate frequency settings making it possible to select between Frequency
A and B. A radio button is used for selecting the active frequency. There is further a radio
button on each frequency, which informs the software, whether to calculate RX or TX
frequency.

R fieq A( [E68.300000 | MHz & Rx C T
B [BEB300000 | MHz C Re @ T

If the active frequency is different from the operation mode (see section 5.1.1.12), error
messages will popup informing you to synchronise the active frequency with the operation
mode.

The CC1000 can operate at frequencies between 300 and 1000 MHz. The Development Kit
evaluation board is optimised for operation in either the ISM band at 868-870 MHz or the ISM
band at 433.050 — 434.790 MHz . However, it is possible to use the evaluation board for
frequencies outside this ISM band with restriction on the VCO Inductor. Choosing frequencies
outside this range will not work for this evaluation board and should only be done for
generation of configuration data to be used in other applications.

RX Mode

In RX mode you can optimise the sensitivity and current consumption.

R Mode | Low Currert [ Optimal freq T Low LO

The CC1000 have some RF frequencies that gives a more optimal sensitivity than others. By
selecting the optimal frequency, SmartRF® studio will find the closest RX channel that gives
this optimal sensitivity frequency. When optimal frequency is selected, SmartRF® Studio sets
the selected RF frequency A to the closest optimal frequency, and forces frequency B to be
equal to frequency A. The RF frequency B is disabled in optimal frequency mode.

SmartRF® Studio use low side LO when mixing down to the intermediate frequency in RX
mode. When low LO is disabled, this down converting is based on high side LO. The data on
DIO in RX mode is inverted using high side LO.

In order to use CC1000 in a battery operation system, it is important to reduce the current
consumption in RX mode. By activating the Low Current consumption, the current
consumption in RX mode is reduced. The sensitivity will drop 1-2 dB when the low current
mode is used.

Default setting is low current and optimal frequency.
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Frequency separation

The frequency separation, Af, is the difference between the frequency transmitted for a ‘0’ (o)

and a ‘1’ (f;). Thatis, fo = fc - Af/2 and f; = fc + Af/2 where f; is the carrier frequency entered
in the ‘RF frequency’ field.

The frequency separation can be adjusted between 0 and 200 kHz in 1kHz steps. The
default value is 64 kHz. A warning will pop-up if CC1000 is unable to modulate with the
selected separation. The maximum value for the separation depends on the crystal frequency
and RF frequency input, and will for all settings be larger than 64 kHz.

Data rate

The data rate can be set between 0.3 and 76.8 kbaud. The default setting is 2.4 kbaud. If
synchronous mode and recommended crystal frequencies is selected, SmartRF® Studio will
find the closest accurate data rate. If synchronous mode is selected without using
recommended crystal frequencies, a warning will pop-up informing you that the data rate will
differ from the one given in the Data rate input.

To get a higher data rate then 19.2 kbaud, the crystal frequency must be higher than 12 MHz
in SmartRF® Studio. If the selected recommended frequency is 3.6864, 7.3728 or 11.0592
MHz in synchronous mode the maximum data rate is forced down to 19.2 kbaud (a pop-up
message will inform the user). For a 14.745600 MHz crystal however the data rate is rounded
to the closest accurate data rate up to 76.8 kbaud.
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Data format

The CC1000 can be used with NRZ (Non-Return-to-Zero) data or Manchester (bi-phase-level)
encoded data. The UART mode bypasses the on-chip synchronisation feature in CC1000.

The fast and accurate sets the preamble time needed in RX mode, before valid data can be
received.

[ ata Format ™ Faztl® Accurate

Please see data sheet of CC1000 for details.

RF output power

For the CC1000 the output RF power can be set in 1 dB steps between -20 to 10 dBm. For
frequencies higher than 500 MHz the upper limit is 5 dBm.

Power in dBm is 10 log (P) where P is in mW. The default value is 0 dBm.

Lock

Lack |ndicator Im = I

One-shot

Esternal P4 contral
External LMA contral
Digabled

The synthesiser PLL lock indicator can be set in one of three modes: ‘Continuous’, ‘One-shot’
or ‘Disabled’ using the pull down window. Choosing ‘Continuous’ the lock indicator will
monitor the PLL lock continuously also after an initial lock has occurred. Choosing the ‘One-
shot’ mode the CHP_OUT (lock) pin will stay high after an initial lock has occurred, even if the
PLL occasionally should fall out of lock. If ‘Disabled’ is selected, the lock signal will not be
sent to the CHP_OUT pin to give PLL status. ‘External PA control is selected if an external
Power Amplifier is needed, and ‘External LNA control’ is selected if an external LNA is
needed. The CHP_OUT pin can then control the external LNA/PA, based on the setting of the
TX_PD and RX_PD in the MAIN register of CC1000. Please see datasheet for details. The
default value is ‘Continuous’.

Important: The ‘One-shot’ lock signal is used internally in the CC1000 to enable the
transmitter. If the lock signal is not active (high) the transmitter will not be enabled. This is in
order to avoid the transmitter to emit out-of-band signals. If ‘Disabled’ is chosen this function
is overridden and care should be taken, as the transmitter will transmit even when the PLL is
not in lock.
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IF/RSSI

The IF/RSSI pin on CC1000 can be configured to give out the IF frequency or RSSI.
Choosing external IF, an 10.7 MHz IF signal will be available at the IF/RSSI pin. Using RSSI,
an analogue voltage inversely proportional to the received signal strength is available at the
pin. See datasheet for details. The default value is RSSI enable.

IF/B55I FS5] Enable
Extermal 10.7kHz IF
Dizabled

Operation Mode

The type of operation mode can be selected from a pull down menu. The chip can be set in
RX (receive), TX (transmit) or PD (power down) mode. In PD you can select between
complete power down (osc. off), or power down with the crystal oscillator core, bias and/or
frequency synthesiser running. Leaving the crystal oscillator running gives a shorter turn-on
time at the expense of higher current consumption in the power down mode. The default
value is RX.

b ode

#05C Care, Biaz & Synth
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5.2 The register configuration window for CC1000

When you have chosen the register configuration window, SmartRF® Studio will look like the

picture below.

i@ CC1000 - SmartRF Studio

File Wiew Configuration Tools Help

=10l x|

B O || ]

— bain register

| 11 [T R=T=l" F_REGI" R¥_PDl Tx_PDI” FS_PDI CORE_FDI BIAS_FD I RESET_L

— Configuration registers — Tezt reqgisters

FREG4 | 75 | 40 | 0 i BT

FREDLE | 5 | 33 | 13 teets [ o8

FSEP [0 [ a6

curRENT | ec |8 =]weo |3 =] Lo_DRMvE [0 =] Pa_DRNE TesTa ] &
FRONT_END| 32 M BUF [2  =]Lna [T =]IF_RssIT BvRass e _
PaPOw | 80 [8 HIGH[-15) [0 Low(D-15) TEST2 | WO

FLL [40 [ EXT_FALTER [6 REFDIV [ HIGH_AL TEST1 | 0D

LOCK [10 [ =] Lock sELECT [~ ACCURACY [ LENGTH TEsTo [ 0

Al |T I~ STARTI™ DUAL waIT |~ CURRENT 6 ITERATE

MODEM2 | 90 | PEAKDETECT [16 PEAK LEVEL OFFSET (0-127) ~ Board Cortral——
moDEMT | 6 [3 <] MUMIT [ AVGIN ¥ AYG_MODE [3SETTUNG M R e |
MODEMD | 27 [2 BAUDRATE [T DATA_FORMAT [3 wosc_FrREQ

MATCH 10 [T mxmatcH [0 1< maTcH Reset |
FSCTRL | o1 W FS_RESET_N

PRESCALER| 00 = |

Statuz information SN

Typical current cnnsumption,i md | NEL II'. cnl con

Lock indicatar [ Mot Locked EEs

—__ 7 C \imrwclupcun com

Ready

In this mode you can change the Register values. You can enter the hex values directly or
use the implemented control boxes for each register. These control boxes give detailed

information on the bits to be controlled in the specified register. Please see the data sheet for
detailed information on the register settings. When a hex value is written to a register and

enter is pushed, the control boxes for the specific register will be updated and visa versa for

changes made in the control boxes. The bits are used to program the transceiver chip on the

CC1000EB, and the CC1000 will be programmed with the register information when Update
device (F5) is pushed. We dissuade you to change the bits without first study the datasheet

or contacting our company.

When changing the values and pressing Enter in the Normal configuration window described
in chapter 5.1, the frames will change automatically. Changing view to Register View the

optimised register values for the Normal View is given.
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5.3 Evaluation Board Control

In the CC1000 mode of SmartRF® Studio, you will find Evaluation board Control buttons
(Calibrate, Reset and Read). The function of these buttons is given in this chapter.

— Board Canfrol——

Calibrate
Bezet

Fead

i

Calibrate activates the on-chip calibration feature of the VCO and PLL on the CC1000.
Reset performs a hardware reset of CC1000 setting all the register to default values.
Read starts to read back the register information on the CC1000 chip. The information is

given in a dialog box together with the register name. This button is only active in register
view.
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6. SmartRF® Studio for CC1050

The CC1050 has two configuration views. The parameter entry screen is the default window
and can be chosen by pressing F2 or selecting Normal from the View menu. In this window
you can change the system parameters, get status information and component values.

The other configuration window is the “register” configuration, which is selected by pressing
F3 or selecting Register from the View menu. It gives you the possibility to change the bits in
the configuration registers directly. This window is mainly used to give additional information
and we dissuade you to change the bits.

To send the configuration data to the transmitter chip, press F5 or select Update Device from
the Configuration menu or press the Update device button at the bottom of the screen.

Note: When pressing Enter the parameters will be checked and component values will be
calculated, but the transmitter will not be programmed until Update device is activated.
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6.1 The Normal configuration window for CC1050
When you have chosen the Normal configuration window, SmartRF® Studio appears like the

picture below.

i@ CC1050 - SmartRF Studio

File Wiew Configuration Tools Help

=10l x|

B|D|=E 2]

— Component values

— Sustem parameters
infa | #-tal frequency *| MHz Int € Ext info | %CO inductar
info | RF Frequency 4 (+ |868.300000 tHz L1 R E nH
B O IBBB.EDDDDD tHz infa | Match
info | Frequency separation IE;4 kHz L2 25 nH
F

info | Data rate [2.400 kbaud 47 p
C2 AR F

info | [rata farmat IManche&ter j R

. — Evaluation Board Control

infa | FF output power I—D dEm waluation Board Cantrol

" LCalibrate |

ﬂl Lock I Conbinuous j

Beset |

infa | Mode ITX j Fead |

Statuz information

Typical curent consumption|  14.20000  mé

Mat Locked

Lock indicator

pant UpdalE Ir C
device ')

wiww.chipcon.com

Ready

You can get information about the different parameters by clicking on the info button to the
left of the parameter.

After you have changed some or all of the parameters, the external component values are
calculated after pressing Enter or Update device. Component values for the input/output
match to the antenna and the VCO Inductor are shown to the right of the window. The values
are given to you in terms of the standard E12-series. When you have changed the default
parameter settings, use these values for the new external components. The component

reference numbers refer to the application circuit shown in the datasheet.

Using the specified component values for the output match will give an optimum match at the
specified operating frequency. Minor tuning of the component values may be necessary to
compensate for layout parasitics.
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6.1.1 System parameters

This chapter describes the different parameters and the options you have when changing
them.

Crystal frequency

The crystal frequency of your Development Kit evaluation board is 14.7456 MHz. Do not
change the X-tal frequency parameter when using this module unless the crystal is being
replaced. If you are using this program to generate configuration data for your special
application, use a crystal frequency between:

3 -4 MHz
6 — 8 MHz
9-16 MHz

Recommended frequencies are 3.6864, 7.3728, 11.0592 and 14.7456 MHz giving exact data
rates. The recommended frequencies can be selected in the drop-down list. The frequency
value is rounded to 6 digits after the MHz decimal point, i.e. 11.059200 MHz.

#-tal frequency IM-?‘EEDEI "I bHz % Int € Ext

You can also choose to use an external crystal reference oscillator by selecting ‘External’ in
the radio button.

RF frequency

CC1050 has two separate frequency settings making it possible to select between Frequency
A and B. A radio button is used for selecting the active frequency.

RF Frequency & IEEE.EDDDDD MH 2
B 868300000 MHz

The CC1050 can operate at frequencies between 300 and 1000 MHz. The Development Kit
evaluation board is optimised for operation in either the ISM band at 868-870 MHz or the ISM
band at 433.050 — 434.790 MHz . However, it is possible to use the evaluation board for
frequencies outside this ISM band with restriction on the VCO Inductor. Choosing frequencies
outside this range will not work for this evaluation board and should only be done for
generation of configuration data to be used in other applications.
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Frequency separation

The frequency separation, Af, is the difference between the frequency transmitted for a ‘0’ (o)
and a ‘1’ (f;). Thatis, fo = fc - Af/2 and f; = fc + Af/2 where f; is the carrier frequency entered
in the ‘RF frequency’ field.

The frequency separation can be adjusted between 0 and 200 kHz in 1 kHz steps. The
default value is 64 kHz. A warning will pop-up if CC1050 are unable to modulate with the
selected separation. The maximum value for the separation depends on the crystal frequency
and RF frequency input, and will for all settings be larger than 64 kHz.

Data rate

The data rate can be set between 0.6 and 76.8 kbaud. The default setting is 2.4 kbaud. If
synchronous mode and recommended crystal frequencies is selected, SmartRF® Studio will
find the closest accurate data rate. If synchronous mode is selected without using
recommended crystal frequencies, a warning will pop-up informing you that the data rate will
differ from the one given in the Data rate input.

Data format

The CC1050 can be used with NRZ (Non-Return-to-Zero) data or Manchester (bi-phase-level)
encoded data. The UART mode bypasses the on-chip synchronisation feature in CC1050.

[ ata farmat

MNRZ

UART

Please see data sheet of CC1050 for details.

RF output power

For the CC1050 the output RF power can be set in 1 dB steps between -20 to 12 dBm. For
frequencies higher than 500 MHz the upper limit is 8 dBm.

Power in dBm is 10 log (P) where P is in mW. The default value is 0dBm.
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Lock
Lock [Cortiruous ]
Orie-shat
Esternal Pé cantral
Dizabled

The synthesiser PLL lock indicator can be set in one of three modes: ‘Continuous’, ‘One-shot’
or ‘Disabled’ using the pull down window. Choosing ‘Continuous’ the lock indicator will
monitor the PLL lock continuously also after an initial lock has occurred. Choosing the ‘One-
shot’ mode the CHP_OUT (lock) pin will stay high after an initial lock has occurred, even if the
PLL occasionally should fall out of lock. If ‘Disabled’ is selected, the lock signal will not be
sent to the CHP_OUT pin to give PLL status. ‘External PA control’ is selected if an external
Power Amplifier is needed. The CHP_OUT pin can then control the external PA, based on the
setting of the TX_PD in the MAIN register of CC1050. Please see datasheet for details. The
default value is ‘Continuous’.

Important: The ‘One-shot’ lock signal is used internally in the CC1050 to enable the
transmitter. If the lock signal is not active (high) the transmitter will not be enabled. This is in
order to avoid the transmitter to emit out-of-band signals. If ‘Disabled’ is chosen this function
is overridden and care should be taken, as the transmitter will transmit even when the PLL is
not in lock.

Mode

The type of operation mode can be selected from a pull down menu. The chip can be set in
TX (transmit) or PD (power down) mode. In PD you can select between complete power
down (osc. off), or power down with the crystal oscillator core, bias and/or frequency
synthesiser running. Leaving the crystal oscillator running gives a shorter turn-on time at the
expense of higher current consumption in the power down mode. The default value is TX.

tode
PD
#05C Core Only
#OSC Core & Biaz
#0150 Care, Biag & Synth
*’?‘ TEXAS
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6.2 The register configuration window for CC1050

When you have chosen the register configuration window, SmartRF® Studio will look like the
picture below.

-iafx]
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Ready

In this mode you can change the Register values. You can enter the hex values directly or
use the implemented control boxes for each register. These control boxes give detailed
information on the bits to be controlled in the specified register. Please see the data sheet for
detailed information on the register settings. When a hex value is written to a register and
enter is pushed, the control boxes for the specific register will be updated and visa versa for
changes made in the control boxes. The bits are used to program the transmitter chip on the
CC1050EB, and the CC1050 will be programmed with the register information when Update
device (F5) is pushed. We dissuade you to change the bits without first study the datasheet
or contacting our company.

When changing the values and pressing Enter in the Normal configuration window described
in chapter 6.1, the frames will change automatically. Changing view to Register View the
optimised register values for the Normal View is given.
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6.3 Evaluation Board Control

In the CC1050 mode of SmartRF® Studio, you will find Evaluation board Control buttons
(Calibrate, Reset and Read). The function of these buttons is given in this chapter.

— Board Caontral——
Calibrate

Bezet

Fead

4.

Calibrate activates the on-chip calibration feature of the VCO and PLL on the CC1050.
Reset performs a hardware reset of CC1050 setting all the register to default values.
Read starts to read back the register information on the CC1050 chip. The information is

given in a dialog box together with the register name. This button is only active in register
view.
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7. SmartRF® Studio for CC1010

The CC1010 has two configuration views. The parameter entry screen is the default window
and can be chosen by pressing F2 or selecting Normal from the View menu. In this window
you can change the system parameters, get status information and component values.

The other configuration window is the “register” configuration, which is selected by pressing
F3 or selecting Register from the View menu. It gives you the possibility to change the bits in
the configuration registers directly. This window is mainly used to give additional information
and we dissuade you to change the bits.

To send the configuration data to the transceiver chip, press F5 or select Update Device from
the Configuration menu or press the Update device button at the bottom of the screen. In
order to configure the CC1010EB, you first need an embedded software

(SmartRF® _adapter.hex) inside CC1010 that communicate with the SmartRF® Studio.
SmartRF® Studio will check the embedded software the first time Update device is activated.
If the CC1010 embedded software differs from the required software (SmartRF_adapter.hex),
a programming application (ccprog.exe) will be activated, allowing the user to configure
CC1010 with the software SmartRF®_adapter.hex. The user only need to click on the Do it
button in order to update the CC1010 core with the required embedded software. After
verifying the programming the user can exit this programming window and work with the
SmartRF® Studio window. For additional information regarding the programming application
(ccprog.exe), please study the IDE User Manual.

Note: When pressing Enter the parameters will be checked and component values will be
calculated, but the transceiver will not be programmed until Update device is activated.
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7.1 The Normal configuration window for CC1010
When you have chosen the Normal configuration window, SmartRF® Studio appears like the

picture below.

@ CC1010 - SmartRF Studio
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Ready

You can get information about the different parameters by clicking on the info button to the

left of the parameter.

After you have changed some or all of the parameters, the external component values are
calculated after pressing Enter or Update device. Component values for the input/output

match to the antenna and the VCO Inductor are shown to the right of the window. The values

are given to you in terms of the standard E12-series. When you have changed the default
parameter settings, use these values for the new external components. The component

reference numbers refer to the application circuit shown in the datasheet.

Using the specified component values for the input/output match will give an optimum match

at the specified operating frequency. Minor tuning of the component values may be necessary

to compensate for layout parasitics.
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7.1.1 System parameters

This chapter describes the different parameters and the options you have when changing
them.

Crystal frequency

The crystal frequency of your Development Kit evaluation board is 14.7456 MHz. Do not
change the X-tal frequency parameter when using this module unless the crystal is being
replaced. If you are using this program to generate configuration data for your special
application, use a crystal frequency between:

3 -4 MHz
6 — 8 MHz
9 —-24 MHz

Recommended frequencies are 3.6864, 7.3728, 11.0592, 14.7456, 18.4320 and 22.1184
MHz giving exact data rates. The recommended frequencies can be selected in the drop-
down list. The frequency value is rounded to 6 digits after the MHz decimal point, i.e.
11.059200 MHz.

Hetal frequenu:yl”-mEEDD "I MHz & Int © Ext

You can also choose to use an external crystal reference oscillator by selecting ‘External’ in
the radio button.

The crystal frequency must be 14.7456 MHz in order to use the maximum data rate of 76.8
kbaud in SmartRF® Studio. For 22.1184 and 7.3728 MHz the maximum data rate is 38.4
kbaud. The other recommended crystal frequencies will give a maximum data rate of 19.2
kbaud.

Crystal accuracy

Enter the total crystal accuracy between 0 and 500 ppm, including initial tolerance,
temperature stability, loading and ageing. If you are using a trimming capacitor to adjust the
crystal oscillator, the initial tolerance will be zero. The crystal stability has an influence on the
maximum data rate and frequency separation that can be used to stay in the passband of the
internal IF filter bandwidth. For highest possible data rate or separation it is an advantage to
use a crystal with high frequency accuracy (<20 ppm). For low cost applications, however,
this can be a trade-off. The default value is 20 ppm.
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RF frequency

CC1010 has two separate frequency settings making it possible to select between Frequency
A and B. A radio button is used for selecting the active frequency. There is further a radio
button on each frequency, which informs the software, whether to calculate RX or TX
frequency.

R fieq A( [E68.300000 | MHz & Rx C T
B [BEB300000 | MHz C Re @ T

If the active frequency is different from the operation mode (see section 5.1.1.12), error
messages will popup informing you to synchronise the active frequency with the operation
mode. This check is performed on Update device.

The CC1010 can operate at frequencies between 300 and 1000 MHz. The Development Kit
evaluation board is optimised for operation in either the ISM band at 868-870 MHz or the ISM
band at 433.050 — 434.790 MHz . However, it is possible to use the evaluation board for
frequencies outside this ISM band with restriction on the VCO Inductor. Choosing frequencies
outside this range will not work for this evaluation board and should only be done for
generation of configuration data to be used in other applications.

RX Mode

In RX mode you can optimise the sensitivity.

i Mode ¥ Optimalfreg W LowLO

The CC1010 have some RF frequencies that gives a more optimal sensitivity than others. By
selecting the optimal frequency, SmartRF® studio will find the closest RX channel that gives
this optimal sensitivity frequency. When optimal frequency is selected, SmartRF® Studio sets
the selected RF frequency A to the closest optimal frequency, and forces frequency B to be
equal to frequency A. The RF frequency B is disabled in optimal frequency mode.

SmartRF® Studio use low side LO when mixing down to the intermediate frequency in RX
mode. When low LO is disabled, this down converting is based on high side LO. The data on
DIO in RX mode is inverted using high side LO.

Default setting is optimal frequency and low LO.
Frequency separation

The frequency separation, Af, is the difference between the frequency transmitted for a ‘0’ (fo)
and a ‘1’ (fy). Thatis, fy = fc - Af/2 and f; = fc + Af/2 where f; is the carrier frequency entered
in the ‘RF frequency’ field.

The frequency separation can be adjusted between 0 and 200 kHz in 1kHz steps. The
default value is 64 kHz. A warning will pop-up if CC1010 is unable to modulate with the
selected separation. The maximum value for the separation depends on the crystal frequency
and RF frequency input, and will for all settings be larger than 64 kHz.
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Data rate

The data rate can be set between 0.3 and 76.8 kbaud. The default setting is 2.4 kbaud. If
synchronous mode and recommended crystal frequencies is selected, SmartRF® Studio will
find the closest accurate data rate. If synchronous mode is selected without using
recommended crystal frequencies, a warning will pop-up informing you that the data rate will
differ from the one given in the Data rate input.

To get a higher data rate then 19.2 kbaud, the crystal frequency must be higher than 12 MHz
in SmartRF® Studio. If the selected recommended frequency is 3.6864, 11.0592, 18.4320
MHz in synchronous mode the maximum data rate is forced down to 19.2 kbaud (a pop-up
message will inform the user). For a 14.745600 MHz crystal however the data rate is rounded
to the closest accurate data rate up to 76.8 kbaud and for 7.3728 and 22.1184 MHz the
maximum data rate is 38.4 kbaud.

Data format
The CC1010 can be used with NRZ (Non-Return-to-Zero) data or Manchester (bi-phase-level)
encoded data. The UART mode bypasses the on-chip synchronisation feature and the

Transparent mode bypass both the synchronisation and oversampling algorithm in CC1010.

The fast and accurate sets the preamble time needed in RX mode, before valid data can be
received.

D ata Format M anchester = ™ Fast(® Accurate

Tranzparent
UART

Please see data sheet of CC1010 for details.

RF output power

For the CC1010 the output RF power can be set in 1 dB steps between -20 to 10 dBm. For
frequencies higher than 500 MHz the upper limit is 4 dBm.

Power in dBm is 10 log (P) where P is in mW. The default value is 0 dBm.
Lock
The synthesiser PLL lock indicator can be read from an internal register. This read operation

is done each second and can be disabled if the constantly reading of the register influences
testing parameters.

Lock Indicatar

j
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IF/RSSI

The AD2 pin on CC1010 can be configured to give out the IF frequency or RSSI. Choosing
external IF, a 10.7 MHz IF signal will be available on the AD2 pin. Using RSSI, an analogue
voltage inversely proportional to the received signal will then be available on this pin. See
datasheet for details. The default value is RSSI enable.

IF/R5S5I R5S5] Enable:
Extermal 10.7kHz IF
Dizabled

Operation Mode

The type of operation mode can be selected from a pull down menu. The chip can be set in
RX (receive), TX (transmit) or PD (power down) mode. In PD you can select between
complete power down (osc. off), or power down with the crystal oscillator core, bias and/or
frequency synthesiser running. Leaving the crystal oscillator running gives a shorter turn-on
time at the expense of higher current consumption in the power down mode.

tode

#0O5C Care Only
#OSC Core & Bias
#05C Care, Biaz & Sunth

The default value is RX.
Built in test

A built-in BER-estimator and signal generator is implemented in the SmartRF® Studio
adapter program.

— Build in test

infa [ enable

I error bits
I BEFR [10E-3]

BERWIN | 1024 bits =
SIGTYPE I 2 bit period square j

In RX mode the BER-estimator can be used in conjunction with an RF signal generator
connected to the DIO connector. The selected signal type (SIGTYPE) is then provided on the
DIO pin and is used as a reference sequence. The BER-estimator locks onto the received
signal and then compares it to the signal transmitted on DIO, measuring the BER over a
configurable number of transmitted bits given by BER window (BERWIN). When this
measurement window is complete, the numbers of bits in error are transferred to SmartRF®
Studio together with the estimated BER. The maximum data rate for the BER estimator is 4.8
kbaud. In TX mode the selected signal type is transmitted over the RF link.
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7.2 The register configuration window for CC1010

When you have chosen the register configuration window, SmartRF® Studio will look like the
picture below.

-iafx]
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Ready

In this mode you can change the Register values. You can enter the hex values directly or
use the implemented control boxes for each register. These control boxes give detailed
information on the bits to be controlled in the specified register. Please see the data sheet for
detailed information on the register settings. When a hex value is written to a register and
enter is pushed, the control boxes for the specific register will be updated and vice versa for
changes made in the control boxes. The bits are used to program the transceiver chip on the
CC1010EB, and the CC1010 will be programmed with the register information when Update
device (F5) is pushed. We dissuade you to change the bits without first study the datasheet
or contacting our company.

When changing the values and pressing Enter in the Normal configuration window described
in chapter 7.1, the frames will change automatically. Changing view to Register View the
optimised register values for the Normal View is given.
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7.3 Evaluation Board Control

In the CC1010 mode of SmartRF® Studio, you will find Evaluation board Control buttons
(Calibrate, Reset and Read). The function of these buttons is given in this chapter.

— Board Cantral

Hwf Reset

LCalibrate

il

Bead

Calibrate activates the on-chip calibration feature of the VCO and PLL on the CC1010.
HW Reset performs a hardware reset of CC1010 setting all the register to default values.
Read starts to read back the register information on the CC1010 chip. The information is

given in a dialog box together with the register name. This button is only active in register
view.
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8. SmartRF® Studio for CC102X

The CC102X has two configuration views. The parameter entry screen is the default window
and can be chosen by pressing F2 or selecting Normal from the View menu. In this window
you can change the system parameters, get status information and component values.

The other configuration window is the “register” configuration, which is selected by pressing
F3 or selecting Register from the View menu. It gives you the possibility to change the bits in
the configuration registers directly. This window is mainly used to give additional information
and we dissuade you to change the bits.

To send the configuration data to the transceiver chip, press F5 or select Update Device from
the Configuration menu or press the Update device button at the bottom of the screen.

Note: When pressing Enter the parameters will be checked and component values will be
calculated, but the transceiver will not be programmed until Update device is activated.
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8.1 The Normal configuration window for CC102X
When you have chosen the Normal configuration window, SmartRF® Studio appears like the

picture below.
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Ready

You can get information about the different parameters by clicking on the info button to the

left of the parameter.

After you have changed some or all of the parameters, the external component values are
calculated after pressing Enter or Update device. The values are given in terms of the
standard E12-series. When you have changed the default parameter settings, use these
values for the new external components. The component reference numbers refer to the

application circuit shown in the datasheet and the CC102XDK User Manuals.

Using the specified component values for the input/output match will give an optimum match

at the specified operating frequency. Minor tuning of the component values may be necessary
to compensate for layout parasitics.
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8.1.1 System parameters

This chapter describes the different parameters and the options you have when changing
them.

Crystal frequency

The crystal frequency of your Development Kit evaluation module is 14.7456 MHz. Do not
change the X-tal frequency parameter when using this module unless the crystal is being
replaced. If you are using this program to generate configuration data for your special
application, use a crystal frequency between:

4 -20 MHz

Recommended frequencies are 4.9152, 7.3728, 9.8304, 12.288, 14.7456, 17.2032 and
19.6608 MHz giving exact data rates. The recommended frequencies can be selected in the
drop-down list. The frequency value is rounded to 6 digits after the MHz decimal point, i.e.
14.745600 MHz.

#-tal frequency IH-NEEDEI "I MHz &+ |t ©© Est

You can also choose to use an external crystal reference oscillator by selecting ‘External’ in
the radio button.

Crystal accuracy

Enter the total crystal accuracy between 0 and 100 ppm, including initial tolerance,
temperature stability, loading and ageing. If you are using a trimming capacitor to adjust the
crystal oscillator, the initial tolerance will be zero. The crystal stability has an influence on the
maximum data rate and frequency separation that can be used to stay in the passband of the
internal programmable IF filter bandwidth. The default value is 5 ppm.
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RF frequency

CC102X has two separate frequency settings making it possible to select between Frequency
A and B. A radio button is used for selecting the active frequency. There is further a radio
button for each frequency, which informs the software, whether to calculate RX or TX
frequency.

RF Frequency & 4 IEEEI.3125EIEI MHz ¢ Bx T
B |asa.3125m MHz O Fix (5 Ta

If the active frequency is different from the operation mode (see section 8.1.1.12), error
messages will popup informing you to synchronise the active frequency with the operation
mode.

CC102X can operate at frequencies between 424 — 470 MHz and 848 - 940 MHz. Your
Development Kit test module is optimised for operation in the ISM band at 868 or 433 MHz.
However, it is possible to use the test module for frequencies outside this ISM band with the
restriction of the external components.

Frequency separation

The frequency separation dF can be between 0 and 108 kHz at 424 — 470 MHz, and between
0 and 216 kHz at 848 — 940 MHz.. This is the difference between the frequency transmitted
fora ‘0’ (FO) and a “1’ (F1). That is, FO = Fc- dF/2 and F1= Fc+ dF/2, where Fc is the carrier
frequency entered in the ‘RF frequency’ field. The total occupied signal bandwidth can be
approximated by Carson’s rule: BW = dF + 2 Fm, where Fm is the modulation frequency.
Using NRZ coding the baud rate is equal to the bit rate. Using Manchester coding the
modulation frequency (in kHz) will be equal to the bit rate (in kbit/s) and the baud rate is twice
the bit rate.

Data rate

The data rate can be set between 0.45 and 153.6 bBaud. Using NRZ mode, the data rate in
kbits/s is equal to the Baud rate. Using Manchester code, the Baud rate is twice the bit rate.
The demodulator, data slicer and bit synchroniser is optimised according to the selected data
rate.

In synchronous mode using recommended crystal frequencies, the data rate will be rounded
to the closest accurate data rate given in the data sheet.
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Data format

CC102X can be configured for three different data formats: Synchronous ‘NRZ’, Synchronous
‘Manchester’ or ‘Asynchronous UART’. The data formats refer to the encoding used when
modulating the signal, either NRZ (Non-Return-to-Zero) data or Manchester encoded data
(also known as bi-phase-level) can be used. In the synchronous modes CC102X provide the
data clock at DCLK.

When Manchester mode is selected, the output signal will be modulated even if no signal is
connected to the DIO line. This is because the Manchester coding of the data is done by the
CC102X. Therefore the DIO signal should be NRZ coded even when Manchester mode is
selected.

Drata farmat Manchester = | Fast O Accurate

i anchester

UART

The selection between Fast and Accurate controls the settling time of the averaging filter in
the demodulator. Please see the data sheet for details.

RF output power

For the CC102X the output RF power can be set in 1 dB steps between -20 to 2 dBm. For
frequencies lower than 500 MHz the upper limit is TBD dBm.

Power in dBm is 10 log (P) where P is in mW. The default value is 0 dBm.
Channel spacing
The 6 dB IF bandwidth is programmable according to the channel spacing needed. In narrow

band operation the IF bandwidth is critical in order to get good adjacent channel rejection.
Further the AGC in CC102X will be optimised based on the channel spacing selection.

Channel spacing 28 kHz - I

12.5kHz

50 kHz
100 kHz
150 kHz
200 kHz
500 kH=

Note that CC1021 cannot be configured to 12.5 and 25 kHz narrow band operations.
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Modulation

CC102X can modulate FSK, GFSK or OOK/ASK. Using GFSK the data is shaped, using a
Gaussian filter before FSK modulation, in order to improve the occupied bandwidth. OOK is a
type of amplitude modulation used in digital systems where the RF carrier is turned on and off
in order to modulate the data.

Madulation IFSK v| ¥ Dithering

(GESK
O0K/85K

In a fractional-N synthesizer, spurious signals can occur at certain frequencies depending on
the division ratios in the PLL. To reduce the strength of these spurs the Dithering can be
enabled.

Lock

The synthesiser PLL lock indicator can be set in one of three modes: ‘Continuous’, ‘One-shot’
or ‘Disabled’. Choosing ‘Continuous’ the lock indicator will monitor the PLL lock continuously
also after an initial lock have occurred. Choosing the ‘Instant’ mode the LOCK pin will stay
high after an initial lock has occurred, even if the PLL occasionally should fall out of lock. If
‘Disabled’ is selected, the lock signal will be fixed to high or low regardless of the PLL status.
The LOCK pin can also be used as a Carrier Sense indicator or be set to a fixed level. In
synchronous mode the data in RX mode can be given on the LOCK pin when Data output is
selected. In asynchronous mode the data output is always provided on DCLK.

Laock Continuous j

‘Continuous
[nztant
Carrier Senze
[rata output
Dizabled high
Digabled ow

Note that the Lock indicator pin on CC102X is active low.
Carrier sense

The carrier sense signal is based on the RSSI value and the programmable carrier sense
level. The Carrier sense signal is high as long as the RSSI is stronger than the given
threshold. The threshold is given by the sensitivity in RX mode and adding the carrier sense
offset.

Carier sense offset IU dE ™ DCLK Squelch

The DCLK pin on CC102X can be used to give an interrupt signal to the MCU when the RSSI
level exceeds the given threshold level. This function can be used to wake or interrupt the
MCU when a strong signal is received. The DCLK Squelch enables this feature.
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Operation Mode

The chip can be set in RX (receive), TX (transmit) or PD (power down) mode. You can also
power up selected parts of the chip; the crystal oscillator core, the bias module and the
synthesiser. These modes can be used to evaluate performance during a power up
sequence.

The disabled ‘Start mode’ button will be activated in ‘TX Pseudo Random’ and ‘Automatic
power up sequence’ selection and the caption will change to respectively ‘Start PN9’ and
‘wake-up’.

tode

| [Start mu:u:lel

R Pzeuda Randam

T

T Pzeudo Randaom

FD

#O5C core anly

#05C core and biaz

#05C core, biag and sunth
Automatic power Up sequence

When Automatic power up sequence is selected, the CC102X wakes up in RX mode and
check the carrier sense signal. The power up sequencing is initiated by a negative transition
on PSEL. Pushing the ‘wake up’ button does this. Please refer to the data sheet for further
information on power-on sequencing.

If pseudo random sequence is selected, the DIO is XOR’ed with this predefined sequence
both in TX and RX. BER can easily be found by having DIO low in TX and count the number
of ‘1’ received on the DIO in RX and devide by 3. The pseudo random sequence in TX mode
is initiated by a negative transition on PSEL. Pushing the ‘Start PN9’ button does this.

Diagnose

By enabling the diagnose feature, the averaging value of the RSSI, AFC and IF offset is
calculated and updated each second. The RSSI signal is given in dBm and the AFC and IF
Offset is given in kHz. For optimum sensitivity the crystal loading, or the RX frequency should
be tuned until AFC indicates 0 kHz.

— Diagnoze
ﬂl " Enable
Rsst [ dem
ac [ ke
Ianfsetl— kHz
3 Texas
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8.2 The register configuration window for CC102X
When you have chosen the register configuration window, SmartRF® Studio will look like the

picture below.

7@ CC1020 - SmartRF Studio

File  Wigw | Configuration  Tools  Help

=10l x|

B D|=|d| 2]

— Configuration registers — Test registers

MAIN Updse| clock B [3& Upsete| FRONTEND [ 75 Update| | | 1es11[ 4D Updete|
INTERFACE [ OF  Update| vCO [[44 Update] aNALOG [ 86 Update|

RESET [ FF Update| MODEM [0 Update| BUFF_SwING [ 50 Updas| | | TEST2[ 10 Update]
SEQUENCING | 8F  Update| DEVIATION [88  Update| BUFF_CURRENT[ 25 Uipdate| TesTa[ 05 Update|
FREG_24 |34 Update| AFC_CONTROL[CC Update| PLL_Bw [ A Update|

FRED_1A [ 1D Update| FILTER [ 2 Update] caLBRATE [ 35 Update| | | TEST4[ 00 Update|
FREQ_0& |51 Updaste| w&al [65 Update| FPa POWER [ A0 Updatel

CLOCK A& [ 34 Update| vGA2 [57 Update| MaTCH [ F0 Update| TESTS[ 40 " Updae|
FRED_2B [ 34 Update| vGA3 [2 Update] PHASE_COMP [00 Update| TESTE[ 00 Update
FREQ_1B |22 Update| voas [ Update| Gam comp [ 00 Updatel

FREDDB  [A7 Update| LOCK [21 Update] POWERDOWN [ 00 Update| TEST?| 00 | Upde|
— Board control

Reset | Calibrate | Read | Diaghoze | Calibrate R |

Status infarmation T

Typical curent cunsumptianli m®, | Rt Llat . ) C cnincon
Lock indicator l# e www.chipcon.com

Ready

In this mode you can change the Register values by enter the hex values. Please see the
data sheet for detailed information on the register settings. The registers are used to program
the transceiver chip on the CC102XEM, and the CC102X will be programmed with the
register information when Update device (F5) is pushed. You can also configure each register
by pushing the update button for the respective register entry. We dissuade you to change
the bits without first study the datasheet or contacting our company.

When changing the values and pressing Enter in the Normal configuration window described
in chapter 5.1, the frames will change automatically. Changing view to Register View the
optimised register values for the Normal View is given.
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8.3 Evaluation Board Control

In the CC102X mode of SmartRF® Studio, you will find Evaluation board Control buttons
(Calibrate, Reset and Read). The function of these buttons is given in this chapter.

Board control
|7 Reset | LCalibrate | Fead | Diagnose Calibrate IR

Calibrate activates the on-chip calibration feature of the VCO and PLL on the CC102X.
Reset performs a hardware reset of CC102X setting all the register to default values.

Read starts to read back the register information on the CC102X chip. The information is
given in a dialog box together with the register name. This button is only active in register
view.

Diagnose performs a read-back of the status registers. In normal view the read-back values
are provided in signed format (when needed) and the value of each bit in the STATUS
register is listed up. Further the CC102X version is given in this window. In register view the
read back value of the status register is provided as register value in hex format.

Calibrate IR is only active in Register view, and performs a calibration algorithm that
improves the image rejection feature on CC102X. In order to use this feature you need to
connect a signal generator operation on the image frequency. Please see data sheet for
details.
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9. SmartRF® Studio for CC1070

The CC1070 has two configuration views. The parameter entry screen is the default window
and can be chosen by pressing F2 or selecting Normal from the View menu. In this window
you can change the system parameters, get status information and component values.

The other configuration window is the “register” configuration, which is selected by pressing
F3 or selecting Register from the View menu. It gives you the possibility to change the bits in
the configuration registers directly. This window is mainly used to give additional information
and we dissuade you to change the bits.

To send the configuration data to the transceiver chip, press F5 or select Update Device from
the Configuration menu or press the Update device button at the bottom of the screen.

Note: When pressing Enter the parameters will be checked and component values will be
calculated, but the transceiver will not be programmed until Update device is activated.
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9.1 The Normal configuration window for CC1070
When you have chosen the Normal configuration window, SmartRF® Studio appears like the

picture below.

7@ CC1070 - SmartRF Studio

File Wiew Configuration Tools Help

=10l x|

B D[=E| 2|

— Sustem parameters — Component values
infa | #-tal frequency |'|4--_"45‘3':IEI "’l MHz & Int © Ext infa | batch and LCHilker:
- C3 oo gk L2 g8 rH
mfo| RF Frequency @& 4 |EEE|.31 2500 bHz
B IBES.312EDD MHz
info | Frequency zeparation |4.E|5IJ kH
¢ L7l fiz0 nH  C7I[E3  oF
ihfo Data rate |4.8EID kB aud
nfo| - Lz 120 nH
infao | Drata farmat MRZ -
info | RF output power IU dBm
infc-l Madulatian IGFSK | ¥ Dithering
infc.l Lack, IEuntinunus j info | PLL loop filter:
: R2 |22 kOkm CE 1000 nF
|nf0| Mode ITX j St_l‘i"t mude F3 |66  kOhm C7 23000 pF
— Board Contral C8 [ooo.o pF
Reset | Lalibrate | Fead Diaghose |

Statuz infarmation

Typical current congumption| 2040000 md

I lock: O

Lock indicator

-
N Updat: [ ‘
device Aid)

www.chipcon.com

Ready

You can get information about the different parameters by clicking on the info button to the

left of the parameter.

After you have changed some or all of the parameters, the external component values are
calculated after pressing Enter or Update device. The values are given in terms of the
standard E12-series. When you have changed the default parameter settings, use these
values for the new external components. The component reference numbers refer to the
application circuit shown in the datasheet and the CC1070DK User Manuals.

Using the specified component values for the input/output match will give an optimum match
at the specified operating frequency. Minor tuning of the component values may be necessary

to compensate for layout parasitics.
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9.1.1 System parameters

This chapter describes the different parameters and the options you have when changing
them.

Crystal frequency

The crystal frequency of your Development Kit evaluation module is 14.7456 MHz. Do not
change the X-tal frequency parameter when using this module unless the crystal is being
replaced. If you are using this program to generate configuration data for your special
application, use a crystal frequency between:

4 -20 MHz

Recommended frequencies are 4.9152, 7.3728, 9.8304, 12.288, 14.7456, 17.2032 and
19.6608 MHz giving exact data rates. The recommended frequencies can be selected in the
drop-down list. The frequency value is rounded to 6 digits after the MHz decimal point, i.e.
14.745600 MHz.

#-tal frequency IH-NEEDEI "I MHz &+ |t ©© Est

You can also choose to use an external crystal reference oscillator by selecting ‘External’ in
the radio button.

Crystal accuracy

Enter the total crystal accuracy between 0 and 100 ppm, including initial tolerance,
temperature stability, loading and ageing. If you are using a trimming capacitor to adjust the
crystal oscillator, the initial tolerance will be zero. The crystal stability has an influence on the
maximum data rate and frequency separation that can be used to stay in the passband of the
internal programmable IF filter bandwidth. The default value is 5 ppm.
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RF frequency

CC1070 has two separate frequency settings making it possible to select between Frequency
A and B. A radio button is used for selecting the active frequency.

RF Frequency & 4 |BEE|.31 2500 MHz
fal: IBEEI.3125IJEI MHz

If the active frequency is different from the operation mode (see section 9.1.1.10), error
messages will popup informing you to synchronise the active frequency with the operation
mode.

CC1070 can operate at frequencies between 402 — 470 MHz and 804 - 940 MHz. Your
Development Kit test module is optimised for operation in the ISM band at 868 or 433 MHz.
However, it is possible to use the test module for frequencies outside this ISM band with the
restriction of the external components.

Frequency separation

The frequency separation dF can be between 0 and 108 kHz at 424 — 470 MHz, and between
0 and 216 kHz at 848 — 940 MHz.. This is the difference between the frequency transmitted
fora ‘0’ (FO)and a ‘1’ (F1). That is, FO = Fc- dF/2 and F1= Fc+ dF/2, where Fc is the carrier
frequency entered in the ‘RF frequency’ field. The total occupied signal bandwidth can be
approximated by Carson’s rule: BW = dF + 2 Fm, where Fm is the modulation frequency.
Using NRZ coding the baud rate is equal to the bit rate. Using Manchester coding the
modulation frequency (in kHz) will be equal to the bit rate (in kbit/s) and the baud rate is twice
the bit rate.

Data rate

The data rate can be set between 0.45 and 153.6 bBaud. Using NRZ mode, the data rate in
kbits/s is equal to the Baud rate. Using Manchester code, the Baud rate is twice the bit rate.

In synchronous mode using recommended crystal frequencies, the data rate will be rounded
to the closest accurate data rate given in the data sheet.

*’?‘ TExAS
INSTRUMENTS



@ | Chipcon Products
from Texas Instruments

Data format

CC1070 can be configured for three different data formats: Synchronous ‘NRZ’, Synchronous
‘Manchester’ or ‘Asynchronous UART’. The data formats refer to the encoding used when
modulating the signal, either NRZ (Non-Return-to-Zero) data or Manchester encoded data
(also known as bi-phase-level) can be used. In the synchronous modes CC1070 provide the
data clock at DCLK.

When Manchester mode is selected, the output signal will be modulated even if no signal is
connected to the Dl line. This is because the Manchester coding of the data is done by the
CC1070. Therefore the DI signal should be NRZ coded even when Manchester mode is
selected.

FF output power

iManchester

LART

RF output power

For the CC1070 the output RF power can be set in 1 dB steps between -20 to 10 dBm. For
frequencies higher than 500 MHz the upper limit is 8 dBm.

Power in dBm is 10 log (P) where P is in mW. The default value is 0 dBm.
Modulation

CC1070 can modulate FSK, GFSK or OOK/ASK. Using GFSK the data is shaped, using a
Gaussian filter before FSK modulation, in order to improve the occupied bandwidth. OOK is a
type of amplitude modulation used in digital systems where the RF carrier is turned on and off
in order to modulate the data.

todulation IFSK v| ¥ Dithering

GFSK,
00OkAA5K

In a fractional-N synthesizer, spurious signals can occur at certain frequencies depending on
the division ratios in the PLL. To reduce the strength of these spurs the Dithering can be
enabled.
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Lock

The synthesiser PLL lock indicator can be set in one of three modes: ‘Continuous’, ‘One-shot’
or ‘Disabled’. Choosing ‘Continuous’ the lock indicator will monitor the PLL lock continuously
also after an initial lock have occurred. Choosing the ‘Instant’ mode the LOCK pin will stay
high after an initial lock has occurred, even if the PLL occasionally should fall out of lock. If
‘Disabled’ is selected, the lock signal will be fixed to high or low regardless of the PLL status.

Lock, Continuous j
Continuous

Dizabled high
Dizabled low

kode

Note that the Lock indicator pin on CC1070 is active low.

Operation Mode

The chip can be set in TX (transmit) or PD (power down) mode. You can also power up
selected parts of the chip; the crystal oscillator core, the bias module and the synthesiser.

These modes can be used to evaluate performance during a power up sequence.

The disabled ‘Start mode’ button will be activated in “TX Pseudo Random’

fode TH j Shart mu:u:lel
ihitrol T Pzeudo B andam
zzet | EEWDSE care only laghoze |
#05C core and biaz
#05C care, biaz and sunth

If pseudo random sequence is selected, the DI is XOR’ed with this predefined sequencein TX.
The pseudo random sequence in TX mode is initiated by a negative transition on PSEL.
Pushing the ‘Start PN9’ button does this.
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9.2 The register configuration window for CC1070

When you have chosen the register configuration window, SmartRF® Studio will look like the
picture below.

(=T

File  Wigw | Configuration  Tools  Help

B D|=|d| 2]

— Configuration registers — Test reqisters
MAIN [81 Update| VO [44" Update| TESTA [0 Updle|
INTERFACE [ 04 Updatel MODE M [00” L||:u:Iate|
RESET [20° Update| DEVIATION [e6 Update| TEST2 [10 Updatef
FREG_24 |34 Update| Lack. [22" Update| TESTa [0 Updete]
FREQ_14 | 3¢ Update| ANALDG [6  Updatel
FREQ_04  [38  Updts| BUFF_SWING | 40 Update] TEsT4  [00  Update|
CLOCK_A 3 Updat

[ 3 Update| BUFF_CURRENT [ 04  Update] o @mr
FRED_2E |34 Update PLL_Bw [92 Update| =0
FREQ_1E | 34 Update CALIBRATE [30 Update|

3% Update| |
FREG_OE |_ pdate Pa_POMWER W |pdate —Ee T I? e
CLOCKE |34 Update| POWERDOWN [ 00 Update] =
— Board control

Reset | Lalibrate | Read | Diaghoze |

Statuz infarmation

e
L T

~ iy -
Typical current consumption mé | AL P C c n I nco n
Lock indicatar I lock: O avluz

e www.chipcon.com

Ready

In this mode you can change the Register values by enter the hex values. Please see the
data sheet for detailed information on the register settings. The registers are used to program
the transceiver chip on the CC1070EM, and the CC1070 will be programmed with the register
information when Update device (F5) is pushed. You can also configure each register by
pushing the update button for the respective register entry. We dissuade you to change the
bits without first study the datasheet or contacting our company.

When changing the values and pressing Enter in the Normal configuration window described
in chapter 5.1, the frames will change automatically. Changing view to Register View the
optimised register values for the Normal View is given.
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9.3 Evaluation Board Control

In the CC1070 mode of SmartRF® Studio, you will find Evaluation board Control buttons
(Calibrate, Reset and Read). The function of these buttons is given in this chapter.

Board contral
|7 Reset | LCalibrate | Read | Diaghose |

Calibrate activates the on-chip calibration feature of the VCO and PLL on the CC1070.
Reset performs a hardware reset of CC1070 setting all the register to default values.

Read starts to read back the register information on the CC1070 chip. The information is
given in a dialog box together with the register name. This button is only active in register
view.

Diagnose performs a read-back of the status registers. In normal view the read-back values
are provided in signed format (when needed) and the value of each bit in the STATUS
register is listed up. Further the CC1070 version is given in this window. In register view the
read back value of the status register is provided as register value in hex format.
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10.SmartRF® Studio for CC2400

10.1  Starting SmartRF® Studio and selecting a CC2400 device

To use SmartRF® Studio for CC2400, click the SmartRF® 03 DK tab in the device manager
window. The device manager of SmartRF® Studio will every other second search for
available (connected) CC2400 evaluation boards. All devices and a calculation window will be
displayed in the device list as given bellow. The calculation window allows for parameters to
be configured, but does not communicate with a CC2400 chip. Select the device, and push
the start button to activate it. An alternative is simply to double-click on it. All devices can be
opened simultaneously (return to the device manager to select another).

(E; smartRF® Studio x| |

B it: . .
SmartF® 01 DK | SmatRFe 020K SmantRFe 03 DR 2 fIFe 03 Development Kt Device list:

CC2420 All CC2400DK
BEnT Dvd2 Be0000000 connected to the

Caleulation Window - CC2400 \ USB port is listed
Calculation ‘Windaws - CC2420
here. The

Calculation Window
is for register
calculations only.

Start:

The SmartRF® Studio
window launches with the
selected device.

Praductinfo: SmartBF® productline ]
Load/U‘:SB Firrmware Load FPGA C@iguration I Start |
/ File versions... |
/

Load USB firmware: Load FPGA Configuration:
The default USB firmware is loaded The FPGA firmware is loaded automatically
automatically by a Windows driver when the together with the USB firmware. Manual
board is connected to the computer. It is, download is possible by clicking this button
however, possible to update the USB and selecting the desired file.
firmware manually by clicking this button and
selecting the desired file.

If a device is unplugged by accident or by intent while the SmartRF® Studio window is open,
the window title will display "Lost Device". It is possible to reunite the device with the
SmartRF® Studio window by right-double-clicking on one of them in the device manager, and
then left- double-click the other.

The file version button will list up the version of all files included in this version of SmartRF®
Studio.
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10.2

Overview of SmartRF® Studio for CC2400

All opened devices will be displayed in separate windows, and will be available on the

Windows task bar (at the bottom of the screen). The SmartRF® Studio for CC2400 window

can be divided into two sections: Register Status and System configuration.

~lojx|

0 9fde \

SDIY [0402) 0:0961
+f MDMCTRL (0403} 0:0040
£ AGCCTRL [004]: 0xF700

- FREMD [0+05]: 0+000F
R551 [0405] 0:7FF2
FREQEST [0407): 0x0000
I00CFG [0x08]: 061 7ED
FSMTC [DA0B]: (7454
MAMAND [00D} OFFFF
FSMSTATE [040E]. 00000
ADCTST [0<0F]: 0x0000
FBPFTST [010}; 00000
PAMTST [0411]: 050803
LMTST [0x12]: Dx2B22
MAMOR 013} 00000
MDMTSTO [(14] (6034
MDMTST1 [015]: 050048
DACTST [0x16]: 00000
AGCTSTO[0x17) 0x5110
AGCTSTT [0x18] 0x4010
AGCTST2 [0x13) 0x0000
FSTSTO[0x14) 0x4210
FSTSTA [0x1E] 0x1002
FSTST2[0x1C): 00620
FSTST3[0x1D}: (020D
MAMFIDL [01E] 041330
MAMFIDH [0 F} 03000
GRMOM [0x20]; CxODFT
GROEC [0x21]: 00000

FSM state:
[ 0] OFF [~ CRCPK
551 73 dBm [~ SynglFix
C: 00 kHz ™ La
tdYin Contral Register ;I
H

Hormal Yiew | Register View | Motes

Radio / Modem

Register values:

PRM D ata format: NRZ

Modulation FSK

RF output power:

Al ather settings are configured automatically in each test mode [Simple and Packet RX/TH)

The registers that need to be modified after reset in a microcontroller program, are displayed to

Deviation General 140

250 kHz
125 kHe

1] - | dBm

GIOG pin: |[11]CRC_OK

the right and in the test tabs below.

Copy settings to Reagister Yiew

BIDT pinc [(50) LOCK_STATUS

FSDIY = 020580

RF Frequency -» FREQ

R mode > Subtract 1 [1 MHz IF]
MANAND = 0<FFFF

Should always wiite this value
MDMCTRL = 020040

Deviation -> MOD_DEY
MDMTSTO = 04134

[Diata rate -» AFC_DELTA

Data Source -» T>_PRANG
MDMTSTT = 0:004E

Diata rate -» BSTMC_THRESHOLD
FREND = D«000F

RF output power -» Pé_LEWVEL
I0CFG = 0<17ED

GIO7 pin -» GIO1_CFG

GIOE pin -» GIOE_CFG
GRMDM =0x__0

Modulation -» T_GAUSSIAN_FILTER &
MODULATION_FORMAT

Data format -» DATA_FORMAT
GRODEC = 00000

Fieset CC2400 and write settings [1ata rate -» CHAMMEL_DEC & DEC WAL ;I
Simple FX | Simple T5¢ | Packet R | Packet T | FH Netwerk
GRMDM = Ds01F_ =
Unbutffered mods -> PACKET_MODE & PIN_MODE

Start unbuffered F<

| ,Qéx

DeviceNE: 0000 /

Last executed command:

o [bekerTE.02,2005, Time: 15:37:06

[

Register Status:
Register value information on the
CC2400 connected to the PC.

System Configuration:
System parameter and register values
input entry.
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10.2.1  Register Status

The Register status at the left displays the most recently read register values. For a
calculation window all values will be displayed as 0x0000.

Current chip walues:

EI FAIN [0=00]: 00000 N
-5 RESET M: 0

—

Register Name (Address): Value

[Bit nr] bit name: value

~FSCTRAL [0%01]: <0000
-FSDIY [0x02]: 020000
-MDMCTRL (003} 020000
-AGCCTRAL [0404]: 0<0000
-FREMD [0405]: 0<0000 4
-RSSI [0x06]: 0=0000
-FREQEST [007]: 0x0000

- 10CFG [0x08): 020000
<ESMTC [D:0B]: 00000
0<0C]: 00000
£ MAMAND [0x0D]: D00
- FSMSTATE [0x0E]: 00000
7 ADCTST [0=0F]: 020000

Click (-) to hide bit information in
this register

| //

, Click (+) to show bit information in
- REPFTST [0x10]: 040000 this register

- PAMTST [0=11] 00000
f- LMTST [0x12]: 0x0000

H- MOMTSTO [0x14]: 00000
H- MOMTSTT [0x15]: Ox0000
7 DACTST [016] 0x0000

1 AGCTSTO [0%17]: 0w0000

~AGCTSTT [0w18] 0x0000
b AGCTST2 (0w 9] w0000 Polled status information (adjustable interval, 100

=l / msecs by default). This feature is deactivated

during some tests.

- MANOR [0x13]: 00000
I+

[ CRCOK

[~ Sunc B
[ Lock

Chip-wide reset, active-low ;I
— 1 ] Info about the register/bit currently
highlighted with the mouse cursor
b TEXAS
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System Configuration

The system configuration view has a tab selection that enables either Normal View or
Register View. The user can also enter personal notes during testing in the Nofes tag.

Marmal Yiew | Fieqgizter ‘Jiewl Miotes I

\

\

Enter normal
View. See
corresponding
section for
details.

Enter
Register
View. See
correspondi
ng section
for details.

Normal View selection

Enter the Notes to stored
additional information about
the test set-up, procedures
to follow, etc.

Normal view allows for simple device configuration, and provides in addition various modes
for RF performance testing, and a frequency-hopping file sharing network.

Mormal iew |Heg|sterV|ew| Motes |

The registers that need to be modified after reset in a microcontraller progr,
the right and in the test tabs below,

d
d

Register values:
Required register
value changes after

All other settings are configured autamatically in each test mode [Simple and Pacl

¢ are displayed to

GI01 pin -+ GIO1_CFG
GI0B pin - GIOG_CFG
GRMDM =0x__0
Madulation - T3_GAUSSIAN_FILTER &

d
Ci i to Flegister W) - MULTOLATION_FORMAT
2l SRR | | ata format 5 DATA_FORMAT
GROEC = 001000
Reset CC24UD)&/»\Maseltmgs ‘\I Data rate -» CHANMEL_DEC & DEC_WaL ;I
Simple Fi% | Simple T:¢ | Packsef% | Packet T | FH Network |1\
GRMDM = 0:01F_ A& =]
Unbuffered mode -> PACKET_MODE & PIN_MODE
o
Start unbuffered R Stap B |

Fadio / Modem Fiegister values:
FSDIY = 040980 | resetting CC2400.
Crystal accuracy IZD ppm D ata format; MRZ - RF Frequency -» FREQ
R mode -> Subtract 1[1 MHz IF)
RF frequency: |2433 IHz Modulation: FSE - MAMNAND = 0:7FFF
Should ahways write this v
. MDMCTRL = 020040
AF dala e Devistion -» MODBEY System
Datarate | Bandwidth | Deviation General /0 - MOMTSTO = 4B
N Diata ratp~s AFC_DELTA
Zotlkbps 1 MHe 250 ke : DatpSAurca - T PRNG parameters
10kbps  EO00kHz 125 kHz GIOT pir: | (60) LOCK_STATLIS = T5T1 = 0x004B8
Data rate » BSYMC_THRESHOLD
RF output pawer: IU vl dBm GIOE pin: |[11] CRC_OK FF::‘EFND: Ut*UUDF B0y (LEVEL
output power > PA_|
I0CFG = 0x17ED Copy SyStem

parameters to
Register view

Update the
connected CC2400
with the system
parameters

Test modes

The controls display a tool-tip text when the cursor is held in the same position for about half
a second. This text disappears automatically upon keyboard and mouse button activity.

The Register values will automatically be updated on changes of the system parameters.
This simplifies the conversion between system parameters and register values. Simple and
Packet RX and TX configures the CC2400 for its different operation modes, using the

common system parameters combined with parameters from the active mode.
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The available modes are:

Simple RX/TX:
Configures CC2400 for constant RX/TX mode. These modes are suitable for measuring RF
parameters.

Packet RX/TX:

Configures CC2400 for buffered RX/TX operation. Random hexadecimal strings or text can
be transferred from one chip to another. CRC errors and lost packets are reported for the
receiver. All received packets can be dumped to file if so desired.

FH Network:

The frequency hopping network allows for up to eight CC2400DK nodes to simultaneously
transfer one file to another node in the network. More help on this and the other features is
available through tool-tips.
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Register View selection

The register view allows for manual configuration and operation of the CC2400. Please note
that parameter changes made in this view could lead to a non-valid configuration. Such errors
will, however, not affect Normal View.

It is recommended that you always begin the configuration in Normal View, and then transfer
the settings to Register View and the device by clicking the Copy and Write buttons. The
necessary changes can then be made with a highly reduced risk of introducing errors.

The view consists of a number of so-called register bars, and a command and board
operation panel. The register bars display the 16-bit register value, and the individual bit fields
in various formats (i.e. on-off buttons, value input boxes and lists). Registers can be selected
for a single bar in the left list box, and for all bars simultaneously by using the scroll bar to the
right. The horizontal scroll bars allow for bit field selection. Shortcuts are available for efficient
keyboard operation of the register bars:

Press [Ctrl] + [«], or [Ctr]] + [—] to scroll bit fields.

Press [Enter] or [Alt] + [the number on the Write button] to write to this register on the
connected CC2400.

Press [Esc] to reset the register bar to the default value.

Click to update the Type the new Select the Change
register value on the register value in register to individual bit
connected CC2400 hex format configure fields

Nomal View  Flegister View | Notes |

Lte!ﬂ Dxlw [3]FS_FORCE_EN [BIRxN_T [2]%DSC32K_EN [11%0SC16M_BYRESS ﬂ
[MAIN (D:00] ES 1 0 0] FiX operation - 0 | 0
Read value: 04800 < | »
[5:4] LOCK_THRESHOLD [1]LOCK_LENGTH
[i11128 clock perinds ] 1012 clock pre perids =l
4 I+ [~ |
soscol,__——+——mon | sA | ST | wom T ssnsooeF |

PER pin mode select §n ubifered | M PIBiT | witeFIFD | ReadFIFD | Lengh I ﬁ\
I R pin

Reset 2800 | =t
\

\
weqge |[DTESTT: GIOT DNEST2: GIOE [see IDFCG] j

. /

The most recently read value, also Additional features are Scroll all registers
found in the status view. described in tool-tip simultaneously
Updated after register writing popups

When the device has been configured properly, the command strobe buttons and the FIFO
access field can be used to operate the device. Please make sure that the "FPGA pin mode
select" value is correct before entering RX or TX mode (see tool-tips).
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10.2.3  Pull-down menus and toolbar

SmartRF® Studio simplifies access to the rest of its features through the use of pull-down
menus and a tool bar. The SmartRF® Studio menus are shown below.

{S: 1 - CC2400 - SmartRF Studio
File Setkings Help

DAl &

File

The File menu allows for settings to be imported and exported.

(S0 - CC2400 - SmartRFE Studio

Fil= Settings Help

Reset configuration. ..
Open configuration. .. —————
Save configuration. ..

Load CC2400 state. ..
Save CC2400 state, ..

Export CC2400 reqgiskers, .,
Imnport CC2400 regiskers...

Export CC2400 code, .,

Close

Reset configuration- This command will reset all fields in SmartRF® Studio. The connected
device is not affected. The command is also available from the toolbar (white sheet).

Open configuration- This command will open the configuration file *.srfs2400 including Normal
View, Register view and Notes settings. The command is also available from the toolbar
(open folder).

Save configuration - This command saves the Normal View, Register view and Notes settings
in a *.srfs2400 configuration file. The command is also available form the toolbar (floppy disk).

Load CC2400 state - This command will load register values from a *.stat2400 file into
CC2400.

Save CC2400 state - This command will save all register values in CC2400 to a *.stat2400
file.

Export CC2400 registers - This command will save all CC2400 register values entered in
Register View to a standard text file.

Import CC2400 registers - This command will copy all CC2400 register values listed in a
preformatted external text file into the associated register fields in CC22400 Register View.

Export CC2400 code - This command will copy all Normal View related registers into a C
compatible software structure. The structure format is based on corresponding templates
which can be changed/added by the user. The code export feature is supported by an
associated intuitive windows pup-up dialog.

Close - Exit the SmartRF® Studio window for this device. You can also use the top-right X-
button.

The refresh button on the toolbar reads all registers. The values are displayed in the status
view to the left and the bars in Register view.
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Settings

The Settings menu contains options mainly used to compensate for slow computers. This
includes "Polling interval" and "Packet RX/TX speed".

{0 - CC2400 - SmartRF Studio

File Settings Help

D Polling inkerwal
Packet Rx[T¥ speed
Select EM

MNewver

v 100 milliseconds
500 milliseconds

Curre

4
4
F
2

EGE e divider

" r-\.-l_-l TTE S 1] ey 1 SEEl:Il-IIj h
[+~ FSDIY [0w02]: 00361 5 secands =
[+~ MDMCTRL [0:03]: 00040 10 seconds o
M- ARCTTRI Al MeE 700 TT

Polling interval - Defines the status view update interval (for the six fields between the register
tree and the yellow help box.

'@: 0 - CC2400 - SmartRF Studio

File | Settings Help

D Polling inkerwal r I

Packet Rx/Tx speed Max 20 packets [ second
Select EM @l v Max 10 packets [ second
: SPI divider: F Max 5 packets | second

4 Fororrre oo Ay J—
- FSDIV [002]: 00961 -

Curre

Packet RX/TX speed - Defines the minimum transmission interval for packet transfer in
Normal View. Reduce this value in RX and TX (both!) if the number of lost packets seems
unreasonably high.

Select EM and SPI divider are settings that are implemented to simplify the CC2400
characterisation. These settings are unavailable for the user.
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Help

Contact information and disclaimer is available in the help menu.

@Eﬁ: 1 - CCZ400 - SmartRF Studio

File Settings | Help
D = m Revision Hiskory

Current chip wall  Cantact Chipcan
E- About SmartRF Studio

- FSETRE MW nenntn I

10.2.4  Online help

SmartRF® Studio for CC2400 provides online help through so-called tool-tips. By moving the
cursor over a field (e.g. a button or a text field) and holding it in the same position for about
half a second, the text will appear in a yellow box slightly below the cursor.

Simple ¢ | Simple T | Packet R | Packet T FH Network |

Select node; II:I vI Set destination folder | IE:'\TEMF"\ Tool-tip on how to

transfer files in the FH

IO | Status | Progress | Link quality Network mode
0  OMLIME Idle

1 OMLIME Idle

2 Offline [dle

3 Displays the statuz for the FH Metwork, Double-click on an

4 OMLIME node ta apen a file zelection dialag, and then transmit

5 the file automatically.

B 3] TTE

7 Offline Idle

Reqister settingz are hardooded inta the LSE micracontraller firrmware!

Warnings are indicated by turning the relevant control(s) yellow. One such warning will
appear when choosing a sync word smaller than 32 bits in the Packet RX/TX tests in Normal
View.

Errors are indicated by turning the relevant control(s) red. Try for instance to enter a packet
size larger than 252 in the Packet RX/TX tests in Normal View.
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11.SmartRF® Studio for CC2420/2430

11.1  Starting SmartRF® Studio and selecting a CC2420/2430 device
To use SmartRF® Studio for CC2420, click the SmartRF® 03 DK tab (for CC2430 click the

SmartRF® 04 DK tab) in the device manager window. The device manager of SmartRF®
Studio will every other second search for available (connected) CC2420/2430 evaluation
boards. All devices and a calculation window will be displayed in the device list as given
bellow. The calculation window allows for parameters to be configured, but does not
communicate with a CC2420/2430 chip. Select the device, and push the start button to
activate it. An alternative is simply to double-click on it. All devices can be opened
simultaneously (return to the device manager to select another).

(C: SmartRF® Studio

SmantRF® 02 DK SmartRFe 03 DK | oozann
CC2420

SmartRF® 01 DK

SmartAF® 03 Development Kit:

Device list:
All CC2420/2430DK

[UsE ID [FFGAID

[LL2BEMANFD connected to the

O:EB11
[1sEHT]

(42

- CC2400
420)

[ Calculation w/indow - L2400
Caloulation YWindow - CC2420

Productinfo:

4 Load USE Firmware

SmartAF® productling
Load FPGA Confiquratioyg |

00000000

USB port is listed
here. The
Calculation Window
is for register
calculations only.

Start:

The SmartRF®
S e Studio window

/ File versions...

| executes with the

selected device.

Load USB firmware:

The default USB firmware is loaded
automatically by a Windows driver when the
board is connected to the computer. It is,
however, possible to update the USB
firmware manually by clicking this button and
selecting the desired file.

Load FPGA Configuration (not CC2430):
The FPGA firmware is loaded automatically
together with the USB firmware. Manual
download is possible by clicking this button
and selecting the desired file.

If a device is unplugged by accident or by intent while the SmartRF® Studio window is open,
the window title will display "Lost Device". It is possible to reunite the device with the
SmartRF® Studio window by right-double-clicking on one of them in the device manager, and

then left- double-click the other.

The file version button will list up the version of all files included in this version of SmartRF®

Studio.

Note that some of the view captures in this section might differ between CC2420 and
CC2430. However, this should not pose any ambiguity to the understanding and operation of

SmartRF® Studio for CC2420/2430.
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11.2 Overview of SmartRF® Studio for CC2420/2430

All opened devices will be displayed in separate windows, and will be available on the
Windows task bar (at the bottom of the screen). The SmartRF® Studio for CC2420/2430
window can be divided into two sections: Register Status and System configuration.

€ 0 - CC2420 - SmartRF@ Studio =10 x|

File  Settings el N\

Hormal View |Hegister\u"\ew| em |aw| Hotes |
Radio / Modem Register values:

FSCTHRL = 0x4165
405 MHz IEEE 802.15.4 RF channel: O | 0B 'l RF frequency -» FREQ = 357
THCTRL = DxA0FF

X m e AF Output pawer -» PA_LEVEL = 31

0:
JADMETRLD 011} Dx04E 2
# [MDMCTRLT [0x12]; 00500
- RS51 [0x13] 0-E080
SYNCWORD (0414} DBEEF
- THCTRL [015} OwADFF
£ FXCTRLO [0516] 0x12E5
-RHCTRLT [0417) 40456
-FSCTRL [0+18]; 04165
SECCTALD [0x19) 0403C4
£ SECCTALT [Dx14]: 0x0000
£ BATTMOM [0x1B]: 00040
v IOCFGO [01 CJ; 0x0040
v I0CFG1 [0x1D]: 0x0000
v MANFIDL [0¢1E } 0x2330
- MANFIDH [0%1F]: 02000
-FSMTC [0x20] (6743
v MANAND [0x21], wFFFF
v MANOR [0x22]: 0x0000

Al oyfer settings are configured automatically in each test mode
est and Packet R/ T

e registers that need to be modified after reset in a microcontioller program.
‘are displayed to the right and in the test tabe below.

Copy settings to Fegister View |

Fiezet CC2420 and write zettings |

T Test modes | Packet x| Packet T |

AGCCTRL [0x23): 0:07F3 Test mode: Unmodulated Carrier 'I
£ AGCTSTO [(524]: 03649
£ AGCTSTY [(525] 0x0854 s ]
- AGCTSTZ [0:26]; 0x0128, = _ =
£ FSTSTO [0x27] 040210 D I HE =2
+ FSTST1 [0x28]: 0«5002 Unmodulated carrier -» DAC_SAC =1
£ FSTST2 [0423]: 00620 > DAC_|_0 =32
- FSTST3 (28] (48200 »DaC @ D=0
v RRBPFTST [0x28]: (%0000
v FSMSTATE [02C) 00000
v ADCTST (02D ]: 0:0000
£ DACTST [042E]: 0x0000
CCA I~ Lok
I 3 Contral Register ;I LI
Start T test I Stop T best I
E
Device I[}.\@/ \ Last executed command: ‘Date: 16,02,2005, Time: 15:40:24 &
Register Status: System Configuration:
Register value information on the System parameter and register values
CC2420/2430 connected to the PC. input entry.
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11.2.1  Register Status

The Register status at the left displays the most recently read register values. For a
calculation window all values will be displayed as 0x0000.

Current chip wal

N4]ENC_RESETr: 1
' DEMOD_RESETn: 1

N

- MODMCTRLT [0x12]: 0x00Q0
- ASS1[0=13] 0xE020
-SYNCWORD [0:414]: Owd70F
- THCTRL [0:15]: 0=60FF

- A=CTRLO [0x1E]: 0x12E5
- B=CTRLY [0217] 0x0&56
- FSCTRL [0x18]: 0x4165

- SECCTRLO [0x19]: 0=03C4
o SECCTRLT [0x1A]L Ow0000

-10CFGT [0x10]: 0x0000
- MANFIDL [0=1E] 0x2330

- MAMFIDH [0x1F]: 0=0000

-FSMTC [0x20]: 0x7434

~MANAMD [0=21] 0=FFFF

-MANOR [0x22] 0=0000 —
-AGCCTRL [0=23) 0=07F3
-AGCTSTO[0x24]: 043643

-AGCTSTY [0x25]: 040954

-AGCTSTZ [0x26] 0x07124
-FSTSTO[0=27]: 0x0210

-FSTSTT [0x28]: 045002

- FSTSTA w31 MR ;I

ate: 0 [~ FIF
dBm R551: 128 [~ FIFQF
Lo

Active low reset of entire circuit, should ﬂ

be applied befare doing an_uthiq:else.\

Equivalent to pin reset.

-n
o

Register Name (Address): Value

[Bit nr] bit name: value

Click (-) to hide bit information in
this register

aye

Click (+) to show bit information in
this register

\

Polled status information (adjustable interval, 100
msecs by default). This feature is deactivated
during some tests.

|

Info about the register/bit currently
highlighted with the mouse cursor

[
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11.2.2  System Configuration

The system configuration view has a tab selection that enables either Normal View, Register
View or Memory View. The user can also enter personal notes during testing in the Notes tag.

Marmal Yigw IFiegister "»-"iewl bd ernany "»-"iewl Mol

—

T

tes |

Enter normal Enter Enter

View. See Register Register

corresponding View. See View. See

section for correspondi correspondi

details. ng section ng section
for details. for details.

Normal View selection

Enter the Notes to stored
additional information about
the test set-up, procedures
to follow, etc.

Normal view allows for simple device configuration, and provides in addition various modes

for RF performance testing.

RF autput power: IU 'l dBm

Al ather gettings are configured automatically in each test made
[T test and Packet RX/Tx)

are dizplayed ta the right and in the test tabs belaw.

Copy settings ta Fegister Yiew

\

The registers that need to be madified after reset in a microcontroller pragrann,

—_

Reszet CC2420 and write settings

A 4 |
v

MNarmal Yiew | Register Viewl Memary Viewl Nates |
Radio / Modem Register values:
FSCTRL = 024165
RF frequency: |2405 MHz IEEE 802.15.4 RF channel: O IDB - RF frequency -» FREQ = 357

THCTRL = OxA0FF
RF Dutput power -» P&_LEVEL = 31

TiX Test mades | Packet Fix | Packet T4 |
Test mode: IUanduIated Cairier 'I

MDMCTRLT = 0x000C -
T mode > TX_MODE = 3 e -
DACTST = 0x1800
Unmodulated carrier -» DAC_SRC =1
SDAC 0=
5 DACO_0=0
I
Start T test Stop T test

z

Register values:
Required register
value changes after
resetting
CC2420/2430.

System
parameters

Copy system
parameters to
Register view

Update the
connected
CC2420/2430 with
the system
parameters

Test modes

The controls display a tool-tip text when the cursor is held in the same position for about half
a second. This text disappears automatically upon keyboard and mouse button activity.

The Register values will automatically be updated on changes of the system parameters.
This simplifies the conversion between system parameters and register values. TX test
modes and Packet RX/TX configures the CC2420/2430 for its different operation modes,
using the common system parameters combined with parameters from the active mode.
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The available modes are:

TX Test modes:

Configures CC2420/2430 for constant TX mode. These modes are suitable for measuring RF
parameters.

Packet RX/TX:

Configures CC2420/2430 for buffered RX/TX operation. Random hexadecimal strings or text
can be transferred from one chip to another. CRC errors and lost packets are reported for the
receiver. All received packets can be dumped to file if so desired.

Register View selection

The register view allows for manual configuration and operation of the CC2420/2430. Please
note that parameter changes made in this view could lead to a non-valid configuration. Such
errors will, however, not affect Normal View.

It is recommended that you always begin the configuration in Normal View, and then transfer
the settings to Register View and the device by clicking the Copy and Write buttons. The
necessary changes can then be made with a highly reduced risk of introducing errors.

The view consists of a number of so-called register bars, and a command and board
operation panel. The register bars display the 16-bit register value, and the individual bit fields
in various formats (i.e. on-off buttons, value input boxes and lists). Registers can be selected
for a single bar in the left list box, and for all bars simultaneously by using the scroll bar to the
right. The horizontal scroll bars allow for bit field selection. Shortcuts are available for efficient
keyboard operation of the register bars:

Press [Ctrl] + [«], or [Ctrl] + [—] to scroll bit fields.

Press [Enter] or [Alt] + [the number on the Write button] to write to this register on the
connected CC2420/2430.

Press [Esc] to reset the register bar to the default value.
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Click to update the Type the new Select the Change
register value on the register value in register to individual bit
connected CC2420/2430 hex format configure fields

Marrpal Wiew  Fedister Yiew I Mem

wiite 0 | O [14]ENC_RESETh [13] DEMOD_RESETn i!
[Main o:0) 1 1 | 1 | ’
Read value: 0xFEQ0 4 | | _bl

wite1 | 0x[ Q32 [13]RESERVED_FRAME_MODE [12] PAN_COORDINATOR [11] 4DDR_DECODE
[MDMCTRLO (01]) =] |(0) Reserved frame types (100,17 | I | [11) &ceress desoding s enabled =]
Fiead valus: Ox0AE 4| | LNES

sgﬂsg_u/\— ETHCAL 5RO STHON STXONCCA SRFOFF \sx@:JFF
/ﬁUSHHx || sFLusHTH SACK SACEPEND SRXDEC STHENC 54EE |

¥ RESET_M pin
[¥ WREG_EM pin

»
»

/

The most recently read value, also
found in the status view.
Updated after register writing

Additional features are
described in tool-tip
popups

Scroll all registers
simultaneously

When the device has been configured properly, the command strobe can be used to operate
the device.
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Memory View selection (not available for CC2430)

The memory view allows access to the CC2420 RAM, which contains a TXFIFO (128 byte),
RXFIFO (128 byte) and a so-called security bank (112 byte). Besides examination/editing of
the RAM contents the memory view also supports single packet TX/RX by simply setting up
MDMCTRLO, MDMCTRL1 and pressing SXOSCON on two CC2420 units. Then press
SRXON (receiver) on one unit, write a text string into the TXFIFO field on the other unit
(transmitter) and press STXON. As a result the text string should be transmitted from the
TXFIFO of the transmitter and into the receivers RXFIFO. In addition to LOCK information,
the receiver unit should also indicate FIFO status (FIFO, FIFOP) on the status display at the
left:

(€1 - CC2420 - SmartRF Studio =10l x|
Fle Settings Help

DS W|e
Current chip values,
MAIN [0:10]: 0<FE00 -

(- MDMETRLO [011]: 0402E2 wiited | Ox| 02E2 [13] RESERVED_FRAME_MODE [12] PAN_COORDINATOR [11]40DR_DECODE -
MDMETRLT [0x12]); 040500 —I

RSS! [0¢13] DxEOCA [MOMCTRL @¢11] =] [10} Reserved frame types (100, 1 x| (0] Address decading is disabled =
fHOWRD [0el 4] Dea7(F Fiead value: 0402E2 . | ¥

WETRL [0x15]: D4B0FF
R=CTRLO [016]: 01 2E5 wiite 1 | Ox| 0500 [10:6] CORFA_THR[4:0] [5] DEMOD_AVG_MODE [4] MODULATION_MODE
- RXCTRLT [017]; 040456 e

¥ FSCTRL [0x18] 048565 [MOMCTRLY @12 =] | 20 [i0) Lock DC level to be remaved x| [0} IEEE 802.15.4 comphant mo = |

2 SECCTALO [0419]; 040304 S = -
4 SECCTALT 014} 00000 A vl I | 5| =]

FSM state: 6 I FIFD
d;aenm . e sxoscon | smxeal [ComRRONT ] smon | stxoncca | sARorF | sxoscorr |
I dir —

W o S 0 - CC2420 - SmartRF Studio _ DIEI

File Settings Help

Do

Current chip values:

MAIN [0+10): 0xFE00 -
MDMCTRLO [011] Dw02E2 ‘wite T FIFD | | —r— BaadovEEn |

MDMCTRL [0x12); 0x0500 —————[Wite n bytes to the TX FIFO. Ths hy & count is updated automatically as vou typef!

RSSI[0x13]: O-E0CE WBCDEF122 ;I OE1DEFDOZECEFCA4E3ED 6421 BE D4 9CE2 A4 723824 =
SYNCWORD [0x14]), DxtsPOF 7055 BB ASFOS7 B4 3282 FCFI98 54 77 BI16 COAS 3B 9295

34 7BEAANDS OE A8 3C 6 1A AB BOG3D2DB 27 FEAE 18 20
TACTRL [0+15] O<60FF
- H333B4 D7 14 2B 24 FOADBA 24 585D 3C 1A FFEFBE 832D
FxCTRLO [0:16]: 0x12E5 [ -] 1=

RACTALY [0:17]: Dx0456 HOTE: Activate SXOSCON to enable Memory View
FSCTRL [0x18}: 0x6565

SECCTRLD [0413] 0:D3C4 Wite B | Fiead RAM
CCTRLY D14} 00000 [

Nomal View  Register Yiew | Mernary Wiew | Motes |

-

Main C

Normal Wiew | Flegister Wiew Memory View |Notes |

1

B-E-EB-E-00-EE

G=0i0 5 D& OB OC 00 OE OF 01 0Z 03 &B 73 &6 39 38 18 TEFIFO [first) -
hate: B I~ FFD 0=010 30 5C 90 1B C9 A1 94 34 E4 50 93 FA B0 £2 FO 24
0=020 45 8C 22 0D 44 22 4E 68 7E DO 8F 98 1E &6 38 FC
dBm RSSI: 203 I” FIFoP 02030 C4 19 EB A9 44 C4 00 46 BE 62 BD AB 44 FO BA B2
0=N40 40 01 57 82 7C 1D Bf BS 07 68 BB 34 &k 5C A2 ER
L1 () o 0=050 7E A7 BA E2 CC 54 A2 95 DS E2 1a 68 84 A4 BY 74
]| |o=060 A4 A5 7h Ea 4C 35 BS FE 56 85 Fa CH 40 36 AF 88 =l
S¥0SCON | sTwoaL | sRwoM STXONCCA | SRFOFF SXOSCOFF |
S1=IF
File  Settings Help
LSS = s 2
Current chip values: N Vi IH ster Vi Mermar ViewlN I
AN [0x10}, 05800 = ormal View egister View Iy otes
DMCTRLO [e11): 0x02E2 Wiite TH FIFEII Lengih: | Read R FIFD
DMETRLY [0l 2] (0500
RSSI[0:13] OxEOCS :l Y e S EE 10 EC 42 30 COF7 CER2E7 25E7 a
YNCWORD [014]: Dw 70F EC 31 63 C5 01 CF 8547 29 E4 77 D4 AD 2E 47 AB B6 JBED 59
THCTRL (0415} D480FF F4, 4 8L 38 BL 30 D D3 #2 E6 05 DI A4 B4 O FA 43 4FBR 1D
; ] EF 52 80 OF BF F5 C4 BE 76 CF BE 55,48 23 10 @ 23 75 C0BF &0
- FACTALD [Ow16] 0wl 2E5 [ -] =]
RRCTRLI [0x17]: 00456 NOTE: Activate SXOSCON to enable Memary Yiew
FSCTRL [018] 0465655
SECCTRLO 015} 40304 e | e
ECCTRLY [1A] 0x0000 E
Commmmen o =070 0k FC 28 90 F7 49 A& 01 63 BB IF DY Fh G2 05 &0 TEFIFO (last) -
FSM state: B ¥ FIFD 0=080 0B [{a DB OC 0D OE OF 01 02 0% 10 EC 42 30 C0 F7 ERXFIFO (first)
0x0390 C6 52 E7 25 E7 6C 31 63 C5 01 CF 85 A7 29 E4 77
I dBm RSSI: 204 I FIFOP 0x0A0 D4 AD 2E 47 AB B 38 E@ 59 Fa 4E 5C 28 BC aD 0C
- = 0=0B0 D3I 52 E6 OC DN &4 B4 DE Fi 43 4F BB 1D BF 92 &0
ol o (S 0=0C0 OF EF F5 C4 B& 76 CF SE 55 A&k 23 10 81 29 75 O
M ain Conirol Fiegister =|| |oxO0D0 &F 80 50 73 45 1C 57 05 F3 56 DF 01 OE A2 E2 &F |
ssoscom | stecal | smeow | sTeow | sTsowoca | smrorr | swoscorr |
SFLUSHR< | SFLUSHTX | ALK, | sackPemn | smepec | sTmewc | S4E5 |
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Transmitting IEEE 802.15.4 compliant packets
This section describes how to send a simple IEEE 802.15.4 compliant packet.

First of all, the IEEE 802.15.4 standard is now available for download through this program:
http://standards.ieee.org/getieee802/802.15.html.

Please note that the terms and conditions according to this web site apply
(http://standards.ieee.org/getieee802/terms.html).

If you have not downloaded the IEEE 802.15.4 standard yet it is recommended that you do so
now.

An IEEE 802.15.4 packet is built in the following way:
[Frame control 2 bytes (FCF)]

[Sequence number 1 byte]

[Address field 0-20 bytes]

[Payload XX bytes]

[Frame check sequence 2 bytes (FCS)]

The frame control field is built in the following way:
[bit 0-2 frame type]

[bit 3 security enabled]

[bit 4 frame pending]

[bit 5 ACK request]

[bit 6 intra pan]

[bit 7-9 reserved]

[bit 10-11 dest addr mode]

[bit 12-13 reserved]

[bit 14-15 src addr mode]

There are 4 different frame types:
000 Beacon

001 Data

010 ACK

011 MAC command

100-111 Reserved

There are 3 different addressing modes:

00 PanID and address fields are not present
01 Reserved

10 16-bit short address

11 64-bit extended address

The address field is built in the following way:
[Destination PanID 0/2 bytes]

[Destination address 0/2/8 bytes]

[Source PanID 0/2 bytes]

[Source address 0/2/8 bytes]
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Let us assume that we want to send a frame with the following settings:

Frame type . data

Security . disabled

Frame pending : no

ACK request : yes

Intra pan . yes (destination on the same pan. PanID 2420 is used in this
example)

Destination address mode : 16-bit short address (Destination address 0x1234 is used in
this example)

Source address mode . 16-bit short address (Source address OXCAFE is used in this
example)

Sequence number : 0x01 (0x00-0xFF)

Data : Ox01 0x23 Ox45 0x67 0x89 (Max length of data is 127-length

of packet header-2 bytes FCS)
In order to send this frame the following has to be written to TXFIFO:
106188012024 34 12 FE CA 01 23 4567 89

First byte is length of the packet including an FCS of 2 bytes, excluding the length byte itself.
Next 2 bytes are FCF, please note that these are sent with least significant byte first. After
that there is the sequence number. Next there is the PanID, destination address and source
address all with least significant byte first.

Following the addresses is the data.

If you own a CC2420DK you can send IEEE 802.15.4 packets using SmartRF® Studio and
monitor them in the packet sniffer.

To send this packet with SmartRF® Studio you have to:

1) Make sure that the same channel is used in "SmartRF® Studio" and "Packet sniffer".

2) Write "61 88 01 20 24 34 12 FE CA 01 23 45 67 89" into the "Write TX FIFO"-field in

"Memory view". (SmartRF® Studio will add the length automatically).

3) Start the crystal oscillator by pressing "SXOSCON". Now you can write to the TXFIFO.

4) Press "Write TX FIFO".

5) Make sure that the TXFIFO is correct by pressing "Read RAM". The length byte (0x10)
should have been added by SmartRF® Studio.

6) Press "STXON" and you should be able to see the packet in the "Packet sniffer".
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Pull-down menus and toolbar

SmartRF® Studio simplifies access to the rest of its features through the use of pull-down
menus and a tool bar. The SmartRF® Studio menus are shown below.

{20 - CC2420 - SmartRF Studio
File Settings Help

03| &

File

The File menu allows for settings to be imported and exported.

(S 0 - CC2420 - SmartRF®E Studio

File Settings Help

Reset configuration.. .

Open configurakion. .. —
Save configuration. ..

Load CC2420 state. ..
Save CC2420 state...

Expork CC2420 registers..,
Irnpork CC2420 registers.. .

Export CC2420 code, ..

Close

Reset configuration- This command will reset all fields in SmartRF® Studio. The connected
device is not affected. The command is also available from the toolbar (white sheet).

Open configuration- This command will open the configuration file *.srfs2420/2430 including
Normal View, Register view and Notes settings. The command is also available from the
toolbar (open folder).

Save configuration - This command saves the Normal View, Register view and Notes settings
in a *.srfs2420/2430 configuration file. The command is also available form the toolbar (floppy
disk).

Load CC2420/2430 state - This command will load register values from a *.stat2420/2430 file
into CC2420/2430.

Save CC2420/2430 state - This command will save all register values in CC2420/2430 to a
*.stat2420/2430 file.

Export CC2420/2430 registers - This command will save all CC2420/2430 register values
entered in Register View to a standard text file.

Import CC2420/2430 registers - This command will copy all CC2420/2430 register values
listed in a preformatted external text file into the associated register fields in CC22420/2430
Register View.

Export CC2420/2430 code - This command will copy all Normal View related registers into a
C compatible software structure. The structure format is based on corresponding templates
which can be changed/added by the user. The code export feature is supported by an
associated intuitive windows pup-up dialog.

Close - Exit the SmartRF® Studio window for this device. You can also use the top-right X-
button.

The refresh button on the toolbar reads all registers. The values are displayed in the status
view to the left and the bars in Register view.
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Settings

The Settings menu contains options mainly used to compensate for slow computers. This
includes "Polling interval" and "Packet RX/TX speed".

{Z5 0 - CC2420 - SmartRF Studio
Eile | Settings Help

Polling inkerwal Mever

Packet R¥Tx speed ¢ rr—
Cure e , I ru:u:u_un:. |;
e e b miliseconcs
- bremerree o= L second 0
-- MOMCTRLT [0x12): Ox0000 5 seconds —
[+~ RSS! [013]: 0=E080 10 seconds [H]
- SYNCWORD [0x14]: Dxd7OF | =Y

Polling interval - Defines the status view update interval (for the six fields between the register
tree and the yellow help box.

{0 - CC2420 - SmartRF Studio

Eile | Settings Help

D Polling inkerval 3 I
Packet REITY speed Max 20 packets | second
Curre Select EM (& v Max 10 packets [ second
" h SPI divider 2 Max 5 packets [ second
" MEFETTEe ot T omee e Max 2 packets | second F
- MOMCTRLY [0x12]: 0x0000

R a e II ILJJLll.lH- 4

Packet RX/TX speed - Defines the minimum transmission interval for packet transfer in
Normal View. Reduce this value in RX and TX (both!) if the number of lost packets seems
unreasonably high.

Select EM and SPI divider are settings that are implemented to simplify the CC2420
characterisation. These settings are unavailable for the user.
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Help

Contact information and disclaimer is available in the help menu.

{0 - CC2420 - SmartRF Studio

File Settings | Help
D =) m Reevision Hiskory

Current chip wal.  Contact Chipcan

| - WA [0x10 About SmartRF Studio
e MPETR T A e L]

11.2.3  Online help

SmartRF® Studio for CC2420/2430 provides online help through so-called tool-tips. By
moving the cursor over a field (e.g. a button or a text field) and holding it in the same position
for about half a second, the text will appear in a yellow box slightly below the cursor.

TH Test modesl Packet Ry Packet T I

Packet payload size: |1D Packet count: |1 on TOOl-tip for Packet TX

£ Text: TEST123 =]

Start packet T+ I

Warnings are indicated by turning the relevant control(s) yellow. One such warning will
appear when choosing a non - IEEE 802.15.4 frequency channel in Normal View. As a result
only TX Test mode will work in Normal View.

Errors are indicated by turning the relevant control(s) red. Try for instance to enter a non -
IEEE 802.15.4 frequency channel (e.g.: 2407 MHz) in Normal View and select Packet RX/TX.
As a result the status window for Packet RX/TX will turn red to inform the user that the
selected frequency does not support IEEE 802.15.4.
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12.SmartRF® Studio for CC11xx and 25xx

12.1  Starting SmartRF® Studio and selecting a CC11xx/25xx device

To use SmartRF® Studio for CC11xx/25xx, click the SmartRF® 04 DK tab in the device
manager window. The device manager of SmartRF® Studio will every other second search
for available (connected) SmartRF® 04 evaluation boards. All associated devices and a
calculation window will be displayed in the device list as given bellow. The calculation window
allows for parameters to be configured, but does not communicate with a CC11xx/25xx chip.
Select the device, and push the start button to launch it. An alternative is simply to double-
click on it. All devices can be opened simultaneously (return to the device manager to select

another).

(& SmartRFE Studio

x|

SmartRF® 04 Development Kit:

SmadRF® 01 DK | SmatRF® 020K | SmatRFe 030K SmartRF® 04 DK (CC1100
\ ':ll' CC2500 Device list:
Q IIII:II Current Status [USEDID [P/ ID CC1150 evice list.
’ CCIT70 - new device 0037 Ow0400 [0w0f CE2550 All SmartRF® 04 DK

CC2510 - new device 00020 7 CC1n

Caaleulation Window - CC2430 EEiT connected to the USB

Calculation wWindow - CC2510 ic i

Calculation Window - CC1110 port IS “StEd h.ere' The

Calculation ‘windaw - CC2550 Calculation Window is

Calculation ‘Window - CC1150 . .

Calculation indow - CC2500 for register calculations

Calculation Window - CC1100 On|y_

[ 1

Start:
The SmartRF® Studio
window executes with
the selected device.

Productinfo; SmartRF® productline /

Laad IISE Fimware LLoad I EL protatype firmvware atark |
# AN
/
/ File versions. . |
/

Load USB firmware:

The default USB firmware is loaded
automatically by a Windows driver when the
board is connected to the computer. It is,
however, possible to update the USB
firmware manually by clicking this button and
selecting the desired file (normally
srf04eb_fwid0400.hex).

Load MCU prototype firmware:

Loads predefined DK MCU firmware via USB.
Inactivates the interface between the DK MCU
and SmartRF chip. Allows external MCU full
control over the SmartRF chip via a dedicated

EB pinrow.

If a device is unplugged by accident or by intent while the SmartRF® Studio window is open,
the window title will display "Lost Device". It is possible to reunite the device with the
SmartRF® Studio window by right-double-clicking on one of them in the device manager, and

then left- double-click the other.

The file version button will list up the version of all files included in this version of SmartRF®

Studio.

Note that some of the view captures in this section might differ between CC11xx and
CC25xx. However, this should not pose any ambiguity to the understanding and operation of

SmartRF® Studio for CC11xx/25xx.

‘9 TExAS
INSTRUMENTS




CC: | Chipcon Products
from Texas Instruments

12.2 Overview of SmartRF® Studio for CC11xx/25xx

All opened devices will be displayed in separate windows, and will be available on the
Windows task bar (at the bottom of the screen). The SmartRF® Studio for CC11xx/25xx
window can be divided into two sections: Register Status and System configuration.

Important note:

All RX related features described in the following CC11xx/25xx sections does not apply to

€ 0%1079 - CC2500 - SmartRFE Studio _I_I— o ﬁl
C hi lues: "
D e D RLICS . Marmal Wiew I Register Vlawl W
CF; =
OCFGT [Ox01]: Ox2E Chip rexision: IE j Carrelation:
+/IOCFGOD [0x02): 03k -
JOCFGOAT [0402]: D37 #tal frequency: RF output power: fans |Att|ibutes| LEcpcy]
- IDCPGIAZ [0:02) [P [ee.000000 = [mHz  [o v|dBm [ PAramping FREQZ <070 =
FIFOTHR [0:x03]: 0x07 ,
SYNCT [0x04] 0:D3 D atarate: M odulation: F;‘EFQE{?H:E? - FREQ[231€]
SYNCD (D905} 0xe |2-3959'58 Kbps 2Pk =] I~ Manchester FF Frequency -» FREG[15:8]
FKTLEM [00E]: D+FF Channel Channel humber: P filterbandwidth: FF}E-!EFQIE;E;Ely 5 FREQ[7:0]
PKTCTAL] [0407} 0:04 1905172 kM2 [0 | [0oazmom kea o |RscrAb) s tis
I IF Frequency -» FREQ_IF[4:0] => 203.00 kHz
ADDR [0:09]: 0x00 FSCTRLO = 0x00
CHANNMR [0:04]: 0<00 Modulation | R filerbandwidth Optimization RF Frequency -> FREGOFF.0]
FSCTRLT [040B]: 0xOF 2FSK MthCFGf : 0:86 5 BFATE
FSCTRLO [0+0C]: 000 2F5k. 203 kHz Curent CEIEL ERETE —!
FRED2 [040D ] O45E IESK 237 kHz Sensilivity Channel bandwidth [exponent] -» CHAMNBEW_E
5 Channel bandwidth [mantissa) -> CHANBW b
2FSK 232 kHz Current
FREQT [0 04 e TG Sensiliviy MDMCFG3 = 0483
FREQD [Dx0FT 0xEC MSK 540 kHz Cunent Data rate [mantizza) -» DRATE_M
MOMCFG4 [0:10]: 080 MSK 812 kHz Senaitivity MDMCFG2 = 000 _
Modulation -> MOD_FORMAT[2:0]
e I Manchester enable > MANCHESTER EN |
MDMCFG2 [0412]: 0x02 Resst CC2500 and wite settings | Copy settings to Register Yiew
MOMCFGT [0213]: 022
MDMCFGO [0214]: 02F2 8
DEVIATH [015]: Dx47 Simple A% | Simple T | Packst Fix | Packet T | PER test
MCSM2 [0x16]: 007 . .
MESM1 [0x17]: 030 Dita/clock config [DTESTO 7] I~ Manudl init
MCSHO [0<18]: 0=04
FOCCFG [0:19] Ou7E [EC2500.G000] = [SmartRFO4ER.DTESTO] = Data from CC2500 to extemnal oscilloscope. =
BSCFG [Ov1A] 0x6C [CC2500.GD02] = [SmartRFO4EE. DTEST1] = Serial clock from CC2500 to external oscilloscope.
AL ARCCTRE 2 I00TR]- Nl
MDMCFGZ = 0:00
MARCSTATE Sync mode > SYNC_MODE[2:0]
[1]IDLE /IDLE TCTRLO = 0x12
. imat of A/ TH data -» PKT_FORMAT[1:0]
requency offset: 0.0 kHz I CRC/OK TR operation > CAC, E
EREES I Synf R Lendih configuration -» LENGTH_CONFIG[1:0]
I0CFGONDOC
Y S sl I Logk OO0 sidhgl selection > GOO0_CFG[50]
— — I0CFG2 = O L
GI\0Z output pin configuration. = G002 signal segtion > GDO2_CFE[50] =
Start unbuffered R Stop R I
Device I 0x1079 / \ Last executed command: Dake: 26,10,2005, Time: 11:30:12 4
Register Status: System Configuration:

Register value information on the
CC11xx/25xx connected to the PC.

System parameter and register values
input entry. Note that RX related features
are not present in CC1150/2550.
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12.2.1  Register Status

The Register status at the left displays the most recently read register values. For a
calculation window all values will be displayed as 0x00.

Curment chip values:

=EIOCFG2
R [7]1 Pesarved: 0

Register Name (Address): Value

OCFEOAZ [DHDE] 08 [Blt nr] bit name: value

-FIFOTHR [0=03]: 0w07
-SYMNCT [0x04]: 0=D3

- SYMCO [0=05] 0=91
-PETLEM [0x06]: 0xFF
-PETCTRLY [0=07] 0=04 \
- PETCTRLO [0<08]: 0«45
- A0DR [0x09] 000

- CHAMMR [0x04] 0=00

[ SCTRLT [0=0B] Ox0a

Click (-) to hide bit information in
this register

..E.

- FREQ [0=0E]: 0«C4
-FREGO [0=0F]: O=EC Click (+) to show bit information in
-MOMCFG4 [0:10] 0x3C this register

-MOMCFG3 [0:17]: 0x22
-MOMCFG2 [0:12]: 0412
-MOMCFGT [0:13] 0x22
- MOMCFGO [0x14]: O=F2
- DEVIATM [0x15]: 0=47
- MCSM2 [0x16]: 0207

AT ERAT T 71 D20 I _ILI
4

| /]

Polled status information (adjustable interval, 100
msecs by default). This feature is deactivated
during some tests.

:

[~ CRCOK
[T Swnc
Reserved ﬂ
— ] Info about the register/bit currently
highlighted with the mouse cursor

Dewice ID: 0017
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12.2.2  System Configuration

The system configuration view has a tab selection that enables either Normal View or
Register View. The user can also enter personal notes during testing in the Nofes tag.

Marmal Yiew | Fieqgizter ‘Jiewl Miotes I

VN T T

Enter normal Enter Enter the Notes to stored
View. See Register additional information about
corresponding View. See the test set-up, procedures
section for correspondi to follow, etc.
details. ng section

for details.

Normal View selection

Normal view allows for simple device configuration, and provides in addition various modes
for RF performance testing, and a frequency-hopping file sharing network.

Register values:
: Required register
Mormnal View |F|egister\u"\ew| Motes I / q g
| value changes after
Chip rewvision: IE t l Correlation: resetti ng
Redgish
Crystal accuracy: #-tal frequency; RF output power: SasiEl |Attnhutes| Companerts | CC11xx/25xx
|4n ppm [26.000000 | MHz |u ~|dBm [~ PAramping FREDZ = 050 / -
D eviation: D atarate: I odulation: <+— r—r—?:uFl[EfEe:w A
|38.085938 kHz |2.398988 kbps 2F5K = [~ Manchester RF Fraquency - FREQ(] System
. : e FREQD = 0xB1
RF frequenc: Channel Channel number: B filterbandwidth:
IJ—L = B 7.0
2432.999308 MHz 199.951172  kHz IU j |203.12EDUU kHz L1 L pa ramete rs
-> FREQ_IF[4:0] => 203.00 kHz
Preferred settings: FSCTR 00
Modulati lerbandwidth REFfequency -» FREQOFF[F:0]
L . ulation eran i e CFG4 = 0485 Copy System
o = Data rate [exponent] > DRATE_E
2l PG Channe! bandwidth [exporent] -» CHANEW_E parameters to
Rl i ensilivty Channel bandwicth [mantissa] -> CHANB' 1 . .
2FSK 232 kHz Curent IR o IeE ~ Reglster view
M5k 540 kHz Sensitivity
D ata rate [mantissa) > DRATE_M | —
MSK. 540 kHz Curent MOMCFG3 < s
MSE. 412 kHz Senszitivil Modulation - MOD -
i} hable -> MANCHESTER_EM
Reset CC2500 and write settings Copy zpHings to Fegister View 4"’ LI U pdate the
Simple FX | Simple T3¢ | Packet FiX | Packet T test | - connected .
Data/clock config IDTESTD | > I~ Manual init 5101 1 X)t(/25xx Wlth
e system
[CC2500.G000] = [SmartRFOJERBATESTO] = Data from CC2500 to external oscilloscope. - _
[CC2500.GD02] = [SmartR, B.DTEST1] = Serial clock from CC2500 to extemal oscilloscope.
MOMCFG2 = 0x00 ™~
Syne mods > SYNC_MODE[20] ™ Test modes
PETCTRLO = 0x12
Format of R/Tx data » PKT_FORMAT[1:0]
CRC operation -» CRC_EM
Length configuration -> LENGTH_COMFIG[1:0] _I
-
Start unbuffered B Stop B I

The controls display a tool-tip text when the cursor is held in the same position for about half
a second. This text disappears automatically upon keyboard and mouse button activity.

The Register values will automatically be updated on changes of the system parameters.
This simplifies the conversion between system parameters and register values. Simple and
Packet RX and TX configures the CC11xx/25xx for its different operation modes, using the
common system parameters combined with parameters from the active mode.
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The available modes are:

Simple RX/TX:

Configures CC11xx/25xx for constant RX/TX mode. These modes are suitable for measuring

RF parameters.

Packet RX/TX:

Configures CC11xx/25xx for buffered RX/TX operation. Random hexadecimal strings or text
can be transferred from one chip to another. CRC errors and lost packets are reported for the
receiver. All received packets can be dumped to file if so desired.

PER test (only available for CC1100/2500):
This is the same feature as the stand-alone SmartRF®04
SmartRF®04DK User Manual. However, instead of using

EB PER test, described in the
the SmartRF®04EB joystick to

browse a SmartRF®04EB LCD menu, all associated parameters are remote set/configured
from SmartRF® Studio at the PC. SmartRF®04EB Preset 3 (stored in the SmartRF®04EB
FLASH) will be overwritten by the new selected SmartRF® Studio settings, so even if the

SmartRF®04EB is disconnected from SmartRF® Studio,

it is still possible to run the

SmartRF®04 PER test in stand-alone mode with other settings than the ones pre-defined in
the SmartRF®04EB-firmware. As with the stand-alone SmartRF®04EB PER-tester, the slave

unit should be started before the master unit.

Marmal View | Flegister\u"iewl Mates |
Chip revision: I E - l Correlation:
Fiegist i
Crystal accuracy: #-tal frequency: RF output power: R | Attnbutesl Componentsl
f40 ppm  [26.000000 ¥ [MHz  |o Z|dBm R4 ramping FREQZ = 0D -
[ eviation: [ atarate: Modulation: AF Frequency - FREQ[23:16]
FREQT = 0x93
[s8085938  |kHz  [2398358  |kbps  [2FSK 7] ™| Manchester RF Frequency - FREQ[158]
RF frequency: Channel Channel number: R filterbandwidth: FTZEEFQFDl;qE:Ely > FREQ[7:0]
|2432.999908 MHz |199.9511?2 kHz 0 ;I 203125000 |kHz FSCTRLT = 008 '
X IF Frequency -> FREG_IF[4:0] = 203.00 kHz
Preferred settings: FSCTRLO = 0x00
Modulation | R filerbanduidth RF Frequency - FREQIOFF[7:0]
Ak 2FSE, 202 kHz S ensitiv MEMEFG“ i 085 1> DRATE E
ata rate [exponent] -» _
a {:‘;gg cras o0 e g:ﬂ;{}in}, Channel bandwidth [s#ponent] > CHANBW._E
Channel bandwidth [mantisza) -> CHANBW b
10 kbps 2F5E, 232 kHz Current MOMCFE 3 o 63
250 kbps 0 MSK 540 kHz Sensitivity Diata rat [' i sl > DRATE_M
250 kbps 0 MSK 540 kHz Current MD&EPGS _mﬁanﬂgsa -
500 kbps 0 MSK 812 kHz Sensitivity Modulatior; ->HMDD FORMAT[2:0]
tanchester enable - MANCHESTER_EN ;I
Fiezet CEZE00 and write settings | Copy settings to Fegister Wigw I
Simple Fix | Simple Tt | Packet FiX | Packet T PER test |
Sync: word: |32 kit 'l Preamble count: I E byptes 'I Mode: IMaster 'l ¥ CRE ™ Manual init
Packet length: |32 Eutes vl Packet count: IE;4 packs vI 1D: IID 1 vl I~ FEC
[Packet length: 32 bytes] [DOME] | MDMCFGT = 0x30 -
b-»5: Sent] B4/ Ed] Received] B4 [1.00e+000)] crcEmors] 0 [0.00e-+000]] Preamble count -> MUM_FREAMBLE[Z:0]
S-»M: Sent] B4/ B4] Received] B4 [1.00e+000)] crcEmors] 0 [0.00e-+Q00]7] Fonward Error Correction -» FEC_EN
MOMCFG2 = 0403
Sync mode > SYNC_MODE[2:0]
LI TRLO=0x05 LI
| N\
[ Start PEF N\ | Stop |
1 AN
Represents: — Represents: — Represents:
M->S => Master to Slave received packets packets with CRC error
S->M => Slave to Master divided by divided by
expected/total packets expected/total packets

The PER information/statistic is calculated both for the Master -and Slave unit, but will only be

displayed for the master unit.

Note that in order to retrieve the original SmartRF®04EB Preset 3 setting, please reload the
SmartRF® Studio firmware (srf04eb_fwid0400.hex) via the SmartRF® device/chip manager.
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Register View selection

The register view allows for manual configuration and operation of the CC11xx/25xx. Please
note that parameter changes made in this view could lead to a non-valid configuration. Such
errors will, however, not affect Normal View.

It is recommended that you always begin the configuration in Normal View, and then transfer
the settings to Register View and the device by clicking the Copy and Write buttons. The
necessary changes can then be made with a highly reduced risk of introducing errors.

The view consists of a number of so-called register bars, and a command and board
operation panel. The register bars display the 8-bit register value, and the individual bit fields
in various formats (i.e. on-off buttons, value input boxes and lists). Registers can be selected
for a single bar in the left list box, and for all bars simultaneously by using the scroll bar to the
right. The horizontal scroll bars allow for bit field selection. Shortcuts are available for efficient
keyboard operation of the register bars:

Press [Ctrl] + [«], or [Ctr]] + [—] to scroll bit fields.

Press [Enter] or [Alt] + [the number on the Write button] to write to this register on the
connected CC11xx/25xx.

Press [Esc] to reset the register bar to the default value.

Be aware that the SmartRF®04EB PER tester firmware will overwrite some registers even if
these are tried changed from Register View. The SmartRF®04EB PER tester requires that
normal mode and variable packet length is used. Also that CRC check is enabled and that the
status bytes are appended to the RX FIFO.
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Click to update the Type the new Select the Change
register value on the register value in register to individual bit
connected CC11xx/25xx hex format configure fields
Mormjal View HegisterViBW|Note
wiite 0 | Ox [ 04 : [4]WOR_AUTOSYNE [3] CRC_AUTOFLUSH - |
[PRTCTRLY w07 ~ 14T 0 D | 0 |
Read value: DHT 1 | —PI ALI
W Read Rx FIFO |

Read PATABLE |
-] |
A
SRES \ SXOFF SESTXON S SR 5T SLDL/E
SAFC \  swoR SPWD SFR SFTX SWORRST SNpP
\ i
\ ]
The most recently read value, also Additional features are Scroll all registers
found in the status view. described in tool-tip simultaneously
Updated after register writing popups

When the device has been configured properly, the command strobe buttons and the FIFO +

PATABLE access fields can be used to operate the device.
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IOCFGO register:

The IOCFGO register in CC11xx/25xx allows the user to configure which internal
CC11xx/25xx signal to be output on an associated GDOO-pin. However, this register also
changes its parameter field representation depending on the state of
[[OCFGO0.TEMP_SENSOR_ENABLE] and [IOCFG0.ADC_TEST_EN] bits.

When temperature sensor is disabled the CC11xx/25xx presents the correct parameter fields
in a pseudo register called IOCFGOD:

“rite 2 | Dxl 3F [7] TEMP_SENSOR_EMABLE [6] GDOO_INW [5:0] GDO0_CFG

IIDEFGDD x02) | [iCR——— - {(0) Naninverted GDOD x| |3y cLk_xoscez =l
Read walue: 0x3F 1 |L|
white 2 | e[ 3F [7] TEMP_SENSOR_EMABLE 6] GDOO_INY [5:0] GDOO_CFG
{IocFG0D (0:02) x| [(0) Disable temperature sensor. 7| [10) Nonvinverted GDOD =] |ie3y oLk oscnae =
. [42] PwR_STABLE 5
Read value: 0:3F 1] [43)%05C_STABLE e :'I
white 3 | 0s [ 3F [7]ATEST_FD_N [5] CHP_DISABLE {ié{ EE’E—DP\;HENNH?J
4E] High impedance [3-state
IIDEFGDM [0=02] j I[D] Dizable temperature sensar. j I[D] Dizable charge pump j {4?} H\,g\.f tao DD[HW‘I a[chievec} with
- , (48] CLK_%0SCA
eaveiee: (2P al | [45) CLKHOSCA1 5 o
50 CLK_X0SC/2 .
white d | Os [ 3F [7]ATEST_FD_N [5] CHP_DISABLE {51} CLK %0503
(52 CLK_%0SC/4
[I0cFGE0s2(0:02) x| [(0) Disable temperature sensor. || [I0) Disable charge pump | |53 oLk xosCe
(54] CLK_%0SC/8
Read valus: 0:3F 4 | (55] CLK_X0SCA12 _'I
(56] CLK_<0SCH6 —
wiite§ | 0] 07 [7:4] Reserved [3:0] FIFO_THR [57] CLK_X05CA24
(58] CLK_X03C/32
[FFOTHR (0:03) | | 0 |l 71 TxFIFO=33 / RxFIFO=32 byt 7 | ([59] ELK_XOSC/4E
(B0) CLK_<03C/64
Fead value: 0407 4« [E1) CLE_<DSCA96 _’I
£2] CLK_%0SC/128 (.
i
‘b TEXAS
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When temperature sensor is enabled and ADC test is disabled the CC11xx/25xx presents the
correct parameter fields in a pseudo register called IOCFGA1:

‘wiite 3 | D:-:I B [FIATEST_PD_M [6] CHP_DISAELE [B]ADC_TEST_EN

IIDEFGEL-‘-‘-J (002) 7] ~| |i0) Dizable charge pump | |01 Disable ADC test =]

Fead value: 0x3F 4 | | _'I

[1] Enable temperature =

dtite 1 I El:-:l 9F [F1ATEST_PD_M [6] CHP_DISABLE [5]ADC_TEST_EM
IIDEFGD.-’-H [002) ﬂ |[1] Enable temperature sensor. ﬂ I[D] Dizable charge pump
Fiead value: 0x3F | |

wirite 2 | O | 3 [E] CHP_DISABLE [BlADC_TEST_EM [4:0] TEST_CTRL[4:0]
Jiocre0at (0x02) 7| [(0) Disable charge pump | o) Disable ADC test =] |i31) Input 149" current to ADC i, > |
. [10] 0.5% charge purnp P cument «
el el ﬂ 1] N4 [0.5x charge pump curre |_'I
12]Walt t ch 1
wite 3 | s[5 [7IATEST_PD_N (] CHP_DISABLE E1 3} vEn:g: E ghg;gg Eﬂﬂﬁ Eﬂtg:
14] Walt tch i
IIDCFGDA2 [0=02) j I['I] Enable temperature sensor. j I[D] Dizable charge pump j E1 5} VE":SE :t gh::g: EEmE E:tE:
i [1E] Prezcaler requlated supply vo
Riead value: 0x3F il I [17] Input current controls Pd pow £I
- [18] LMa& / P output stage regulz
Wiite 4 | 0w I o7 [7:4] Rezerved [Z0]FIFO_THR {13) Miser / P4 input stage regulal
[20) LD dividers / butfers regulates
|[FFOTHR(0:03) =] | g |1 71 TXFIF0=33 / R<FIFD=32 byt 7 | {{21] Input valtage to VCO cantral
[22]%C0 requlated ground valtag
Read value: 0407 4] (23] Output volkage from YOO con _'I
[24] Mt -
Wwite § | Ox I 03 [#:0] SYMC[15:8] [25] Output 1* woltage from miser
[26] Output 0" woltage from mixer
|SYNCT (0x04) x| O D3 [27] Dutput *1+0° valtage fram mis
[28] ADC requlated supply waltage
Fead value: 0xD3 4| [29] Input T current to ADC [AC _’I
301 Input O current ta ADC [AC —

When temperature sensor is enabled and ADC test is enabled the CC11xx/25xx presents the
correct parameter fields in a pseudo register called IOCFGA2:

W’ritegl UHI EF [F1ATEST_PD_N [6] CHP_DISAELE [5]ADC_TEST_EN

[ocraoezimoe = [N . |10) Disable charge pump | | Enable ADC test =l
Read value: Ox3F 4 | | _’I
wie 2 | 0x[ BF [E] CHP_DISAELE [5]4DC_TEST_EM [4:0] TEST_CTRL[4:0]
[IoCFG0&2(0:02) x| (0 Disable charge pump R T E bl a0t e | Jiznmes =
Read valus: 0x3F Kl [+
wiite2 | 0] BF [6] CHF_DISABLE [5]14DC_TEST_EM [4:0] TEST_CTRL[4:0]
[IocFE0s2(0:02) x| |(0) Disable charge pump | | Enable ADC test [ =l
. RS =
Read value: 0x3F ;I (1] M —g
. 12] Qutput ‘11" [differential) from fir
Write 3 I Dxl ar7 [7:4] Reserved [2:0] FIFO_THR h 3% Dutgut 'EH'[[differenti;I] fram F
[14] Output ' [differential] input ko
[FFOTHR 0:03) =] | 0 (71 TXFIFD=33 ¢ RxFIFD=32 byt ] [(15) Dutpot Q" (ifferential] input ke
Read valus: 0207 4| Hg% mﬁ i

18] WA
write 4 I Dxl 03 [7:0] SYMHC[15:8] {13% M AA

[20] Input current ta 11" (in parallel

[srncimany x| Ok | D3 [21] Input current to '01' [in parale
[22] Input current to ' guartizer (i

Read value: 0:D3 1] [23] Input curent to 'Q' quantizer | _’I
[24] N —

ke B I 0 I 1 [7:0] S¥NC[7-0] 5] MAA

[26] N/

[ 5rNED [0405) R g1 [Z71H/8,
[28] MAa

Fiead value: 0x31 < [29) N/ _>|
0] M A4 (-

i

‘U TEXAS

INSTRUMENTS



@ | Chipcon Products
from Texas Instruments

12.2.3  Pull-down menus and toolbar

SmartRF® Studio simplifies access to the rest of its features through the use of pull-down
menus and a tool bar. The SmartRF® Studio menus are shown below.

& 0x0017 - CC2500 - SmartRFE Studio
File Setkings Help

Dalde

File

The File menu allows for settings to be imported and exported.

(€ 0xD017 - CC2500 - SmartRFE Studid

File Settings Help

Reset configuration. ..
Open configuration. .. —

Save configuration. ..

| v

Load CC2500 state. ..
Sawe CCZ500 state, .. rted [z
| Clocl

Export CC2500 regiskers. ..
Import CC2500 registers. ..

Export CC2500 code...

Clase

Reset configuration- This command will reset all fields in SmartRF® Studio. The connected
device is not affected. The command is also available from the toolbar (white sheet).

Open configuration- This command will open the configuration file *.srfs11xx/25xx including
Normal View, Register view and Notes settings. The command is also available from the
toolbar (open folder).

Save configuration - This command saves the Normal View, Register view and Notes settings
in a *.srfs11xx/25xx configuration file. The command is also available form the toolbar (floppy
disk).

Load CC11xx/25xx state - This command will load register values from a *.stat11xx/25xx file
into CC11xx/25xx.

Save CC11xx/25xx state - This command will save all register values in CC11xx/25xx to a
*.stat11xx/25xx file.

Export CC11xx/25xx registers - This command will save all CC11xx/25xx register values
entered in Register View to a standard text file.

Import CC11xx/25xx registers - This command will copy all CC11xx/25xx register values
listed in a preformatted external text file into the associated register fields in CC211xx/25xx
Register View.

Export CC11xx/25xx code - This command will copy all Normal View related registers into a C
compatible software structure. The structure format is based on corresponding templates
which can be changed/added by the user. The code export feature is supported by an
associated intuitive windows pup-up dialog.

Close - Exit the SmartRF® Studio window for this device. You can also use the top-right X-
button.

The refresh button on the toolbar reads all registers. The values are displayed in the status
view to the left and the bars in Register view.

*’?‘ TExAS
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Settings

The Settings menu contains options mainly used to compensate for slow computers. This
includes "Polling interval" and "Packet RX/TX speed".

{S: 0x0012 - CC2500 - SmartRFE Studio

File | Settings Help

Palling interwal r Mewver

Packet R T speed. k —
Cuirre 5P speed » I 100 rnII::En:-:nru:Is
.. Select EM 3 500 miliseconds
H- | brererr e 1 second
-- IOCFGOD [0x02]: 0x3F 5 seconds
-- IQCFGOAT [DR02]; OwaF 10 seconds

Polling interval - Defines the status view update interval (for the six fields between the register
tree and the yellow help box.

{2 0x0012 - CC2500 - SmartRFE Studio

File: | Settings  Help

D Polling interval
Packet BT speed

Cure SPI speed

- Select EM

Mmoo

v Fast speed
Slow speed

SPI speed - Defines the SPI communication speed between the SmartRF® 04 evaluation
board and CC11xx/25xx.

‘9 TExAS
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Help

Contact information and disclaimer is available in the help menu.

{Z: 0x0012 - CC2500 - SmartRFE Studio

File Settings | Help
D — m Revision Hiskorsy

Current chip wal,  Contact Chipcon

=B OCF G2 [ fbouk SmarkRE Studio

12.2.4  Online help

SmartRF® Studio for CC11xx/25xx provides online help through so-called tool-tips. By
moving the cursor over a field (e.g. a button or a text field) and holding it in the same position
for about half a second, the text will appear in a yellow box slightly below the cursor.

Simple R | Simple T | Packet fix  Packet T |

Length config: IVariabIe VI Sync word: |32 bit vl Freamble court: I 4 butez vl ¥ CRC [~ Manual init
Packet length: IEE Packet count:  [200 Address [ I [~ FEC

| The length of the tranzmitted packet. This wvalue must be between 1 and 255,
% Random: |DD MO20304050607 0509 0A 0B OC 0D OE OF 10111213747 Initialize |

CFE1 = 0x20 ;l
ble caunt -> NUM_PREAMELE[Z0]

. “ Farwar
g: Text = MDMCFEZSQa3 | Tool-tip on how to
Hex:

Sync mode -NSG'M :
reicTRLD . W] OPerate the different test

Packetformat -» PE| functions.
CRC operation -» Cl
Packet config. -» L

PKTLEN = 0sFF
i Packeflength > PACKET_LENGTH[7O] |

Start buffered T Stap T |

Warnings are indicated by turning the relevant control(s) yellow. One such warning will
appear when choosing a sync word smaller than 32 bits in the Packet RX/TX tests in Normal
View.

Errors are indicated by turning the relevant control(s) red. Try for instance to enter a packet
size larger than 255 in the Packet RX/TX tests in Normal View.
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13.Contact Information

Web site: http://www.chipcon.com

E-mail: wireless@chipcon.com
Technical Support Email:  support@chipcon.com

Technical Support Hotline: +47 22 95 85 45

Headquarters:

Chipcon AS

Gaustadalléen 21

NO-0349 Oslo

NORWAY

Tel: +47 22 95 85 44

Fax: +47 22 95 85 46

E-mail: wireless@chipcon.com

US Offices:

Chipcon Inc., Western US Sales Office
19925 Stevens Creek Blvd.
Cupertino, CA 95014-2358

USA

Tel: +1 408 973 7845

Fax: +1 408 973 7257

Email: USsales@chipcon.com
Sales Office Germany:

Chipcon AS

Riedberghof 3

D-74379 Ingersheim

GERMANY

Tel: +49 7142 9156815

Fax: +49 7142 9156818

Email: Germanysales@chipcon.com

Sales Office Asia:

Chipcon Asia Pacific

37F, Asem Tower

159-1 Samsung-dong, Kangnam-ku
Seoul 135-798 Korea

Tel: +82 2 6001 3888

Fax: +82 2 6001 3711

Email: Asiasales@chipcon.com
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Chipcon Inc., Eastern US Sales Office
35 Pinehurst Avenue

Nashua, New Hampshire, 03062

USA

Tel: +1 603 888 1326

Fax: +1 603 888 4239

Email: eastUSsales@chipcon.com
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