General Radio 1 Day Workshop, Lab Guide

Getting Started: What do you need?

Hardware: eZ430-RF2500 Evaluation Board

http://focus.ti.com/docs/toolsw/folders/print/ez430-rf2500.html

eZ430-RF2500 13 TExXAS
Wireless Development Tool INSTRUMENTS



Software;

1. IAR Embedded Workbench MSP430

http://supp.iar.com/Download/SW/?item=EW430-EVAL

2. SmartRF Studio

http://focus.ti.com/docs/toolsw/folders/print/smartrftm-studio.html

Installation Order

Install IAR Studio

Install SmartRF Studio

Extract CC2500 General Radio Release.zip — Use Default
Location

4. Plugin eZ430-RF2500 Board — Driver should be found. Ifitisn’'t
refer to the device driver section further in this document.

wn e



Unzipping the Code Files

Here is the content of CC2500_General_Radio_Release.zip (Hit View Style

Button for this View):

@! WinZip - CC2500_General_Radio_Release.zip

|c=) RF2500 Board Suppart Files

File Actions WYiew Jobs Options Help
> o2 M2 g cEh 2 o B

o Uy O A { JE A F e

Hew Qpen Favorites Add Extract Encrypt Wigw Checkout Wizard Wiew Style
Address |'|, Vl T D|E|‘ =
Folders X Mame Type Modified 5

I @ [CC2500_general_Radio_Relzase.zip] lﬁ___gg_ﬁq_q_:gglgg_se__: Folder 11/18/2008 11:17 AM
CCZ500_Releass [CSIMSP430F2274_Template Falder 6/16/2008 9:02 PM
IC5) M3P430F2274_Template |CZ)RF2500 Board Support Files Folder 12/11/2008 8:53 PM

Selected O Files, 0 bytes

Total 31 files, 595KB

Two file folders are installed (if default C:\ location is used):

1. CC2500_Release in the root C directory
2. MSP430F2274 Template in the root C Directory
3. RF2500 Board Support Files in the root C Directory

Once the .zip file is extracted, an IAR Embedded Workspace is located in the
C:\CC2500_Release directory, CC2500_Example.eww

% C:\CC2500 Release

File Edit Wiew Favorites  Tools  Help :r
Q) Back - 2 search | [* Folders | & @ X | M- S
Address |29 CHCC2500_Release v B
Folders x Mame Size  Type Date Modified
@ Desktop ~ || ICiDebug File Falder 10/8§2008 3:21 PM
® (L) My Documents |Chsettings File Falder 10{17/2008 1:03 PM
(= _'i 20271484 on LTADZ2T 1484 E] Cc2500.h 41 KB HFile 12/10/2008 6:54 PM
(= e () Local Disk, [Z] cc2500_constants.c 4KE CFile 12/17/2008 10:09 AM
I ¥ =] cczs00_Fxample.dep 9KE DEP File 12}17[2008 10:30 AM
% [ Debug 5= cczs00_Example.ewd 14KE EWD File 10/12/2008 4:54 PM
) settings =] ccPs00 Example.ewp 45KE EWP File 11/3{2008 2:45 PM
) Corfig.Msi i LKB 18R IDE Workspace  10{17/2008 1:17 PM
[5) CvberGatekesper Age = CC2500_Interrupts.dep 9KE DEP File 12/17/2008 10:30 AM
& 3 Del =) cczsnn_internupts.ewd 14 KB EWD File 10/17/2008 1:25 PM
# [C7) Documents and Settin CC2SDD_Interrupts.ewp 46 KB EWP File 11/18/2008 1:13 FM
# |7) e7430_RF2500 Templ: '?_’, CC2500_Radio_General_Configuration.cfg 11 KB Microsoft Office ©u..,  11/18/2008 10:21 AM
# [[2) eZ430-RF2500 Wirels: E‘; CC2500_Radio_Interrupts_Configuration. cfg 11 KB Microsoft Office Ou...  11/18/2003 1:14 PM
[# [C7) Freq_Hop_MSP430Fz: [E] cca pssc 13KE CFile 11/18/2008 1:17 FM
® [ Garmin Constants_TabIe.srfsexp 1 KB SRFSEXP File 10/27/2008 9:16 AM
# [C5) High_Bright_LED_Dem [Z] init_ccz500.c G5 KE (CFile 12/11/2008 2:20 P
= ) 1386 [Z] Readme, txt 1 KB Text Document 11/3/2005 10:40 AM
® ) Intel [£) RF2500_Interrupt_TX_RX_Main.c 22KE CFile 114182008 1:15 PM
# 5 MsOcache E] RFZ500_Simple_Tx_R#_Main.c 26KE  CFile 11/18/2008 11:45 &M
» [ (7 MSPARNF 774 Tamnl= o %RF Serial Monitor .kt S52KB HyperTetrminal File 11/18/2008 11:17 &M
20 objects 396 KB 4 My Computer




Getting Started with IAR Studio

IAR EW can be found here:

Start->All Programs->IAR Systems->IAR Embedded Workbench for
MSP430 V4->IAR Embedded Workbench

Embedded

Embedded Workbench Startup E|

Create new project in current workspace

Add exigting project to current workspace

Open exizting workspace

l |B B

—

i ]
=

it [

Example applications

Recent workzpaces:

Open |

[ Do rot show thiz window at startup

Cancel

Open Workspace
Look in: | G [EEEENT ~ & @ E-

5. |y Debug
L Iﬁ setkings

My Recent @ CCZ500_Exarmple., e

Docurnents
©;
Desktop
[ CC2500_Release -
Y 4y My Recent Documents
..-/ Deszkiop
ty Documents 5 ky Docurments

-_J' al271484 on LTADZ 1434

-rg g [ ] Lu:u:al DISk.

53

al271484 on e [ ] Hemu:wal:ule DISk

LTAD271484

by Netwu:urk File name: IEEEEEIEI_E:-:ampIe.eww L] |
Flaces

Files of type: IWDrkSpaCE Files [ eww] L] Cancel




Two projects exist in this workspace. Use the pull down box shown below to
change the project.

# IAR Embedded Workbench IDE

File Edit “iew Project Emolator  Tools  Window  Help

N HE|Z] &R0 o =

Files |

= B CC2500_Example

21 (J) CC2500_Example - Debug

—# (1 Board Support Files ¥
—H (1 Configuration

[ kap Files

—E A MSP430_Template *
—H= (O Fadio Files *
B RF2500_Simple_Tw_F¥_hain.c *
= (] Dutput

(3 CC2500_Interrupts - Debug v

To build the project or debug the project (downloads code into the board*):

7 IAR Embedded Workbench IDE

File Edit “iew Projectk Emulator Tools  Window Help

BT IEIEET - A4y s pah BNES B

Build the Project T

Build the Project and Download the Code to the Target Board

Use these Icons to control your code:

A 1AR Embedded Workbench IDE

File Edit “iew Project Debug Emulator Tools  Window  Help

DS & =R o =
S22 L2 2| R4 Stop Debugging
A ==

i

Reset the code to main (); Run the Code

* Board needs to be attached to the FET Tool to Download Code



Connecting the eZ430-RF2500 Board

Plug the eZ2430-RF2500 into the'tJS‘I-B Port. The Windows new device driver
wizard appears and should find the driver. If the driver is NOT FOUND:

Hardware Update Wizard

Thiz wizard helps you install software for:

MSP430 Application UART [COM23)

\') If your hardware came with an installation CD
g2 or Hloppy disk. insert it now.

What do you want the wizard ta da?
) Install the software automatically (Fecommended)
nztall from a list or specific location [Advanced)

Click Mest to continue.

[ < Back IL Mext » l[ Cancel ]

Select install from a specific location, add the path below into the include path.

Hardware Update Wizard
Pleaze choose pour search and installation options. .

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

Usze the check boxes below to limit or expand the default search, which includes local
paths and removable media. The best diver found will be installed.

[ 5earch removable media (floppy, CO-ROM...)

Include this location in the search:

|E:\Pr0gram FileghlsR Systems\Embedded \Workbenc v| |L Browse "

() Don't gearch. | will choose the driver to install

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

C:\Program Files\IAR Systems\Embedded Workbench
5.0\430\drivers\TIUSBFET\WinXP

[ ¢Back [ News ]|[ Cancel |




eZ430-RF2500 Board Driver Locations

Two USB drivers are installed. The 1% is a Debug Chain Human Interface
Device (HID):

£ Device Manager,

File  Action Wiew Help

g B =
=2 LTANZ7 1454 ~
+ Hg Batteries ]
+|- 8} Bluetooth
-j Computer
g Disk drives
§ Display adapters
-5 Human Interface Devices
HID- cnmliant consumer control device
[-compliant device
{5 HID-compliant device
HID-campliant device
l_g UISE Human Interface Device I
{8 USE Human Interface Device
8 1USE Hurnan Interface Device
(=) IDE ATA[ATAPT cantrollers
2 Keyboards
') Mice and other pointing devices
= Q,. Modems
Zonexant HDA D110 MOC W92 Modem
Standard Modem [

+- [ [+

¥

¥

¥

The 2" is a Back Channel UART Com Port:

£ Device Manager, E”E|g|
File  Ackion  Wiew  Help

W EES @ A =2

+- [8 PCMCIA adapters A

=) ¥ Ports (COM & LPT) ]
g BT Part (COMI10)

BT Port (COM11)

BT Part (COM1Z)

BT Port (COM13)

BT Part (COM14)

BT Port (COMz20)

BT Port (COMz21)

BT Port (COMzZ)

BT Port (COME)

BT Port (COM7)

Carmmunications Park (COM1)

ECD Drinkar Depk (L DT

ﬁi:"csl:ﬂcl:w@«:l:ﬂckl:

M5P430 Application LAR.

{J FLFT VIOl JETa Fure Ly (e )
r;’? RIM Wirtual Serial Pork w2 (COMI)
+ ﬂ Processars
+ 3‘% Smart card readers
+-@, Sound, video and game controllers -
:} System devices w




To Perform a HW Reset the eZ2430-RF2500

RF2500 Target Board eZ430 Debug & Download

To reset the RF2500 board unplug it from the eZ430 while keeping the eZ2430
board plugged into the USB port.

This will maintain the COM connection to your terminal application while still
resetting the RF2500 application.

RF2500 Board features:

Chip Antenna CC2500 MSP430F2274

UART Rx

UART Tx

Red & Green LEDs Pushbutton




Setting the Configuration File

Under the Configuration Group, a configuration file resides. This file is used to
set up the payload and general functions of the radio.

= IAR Embeddad Workbench IDE
Fie Edt ‘iew Project Emulator Tools Window Help

D@ = 3 =¥ % % WHS D

Works x
R =
CC2500_Evample - Debug -
e | 2 CC2500 Radio_General Configuration.cfy
3 Configuration Setvings for the General Radio Simple Transmit and Receive
B Blcc2s00_Example i N o . 2
[E CC2500_Example - Debug L2 f s= To Invoke: Place -f "C:\CC2500 ReleaselCC2500_Radio_General Configuration.cfg™
| 6% in Project->0ptions->C/C++ Compiler Tab->Extra Options
7
} g Author: Protagonist
i -
| F=CaMSP430_Template . i 1= Revision Date: October 2008
| = Radio Files x e
| i RF2600_Simple_T3_RX_Main.c . i 12+ Revision Level: 1st pass
| (C10utput JR s
(3 CC2500_Intenupts - Debug v "
i
i 1e+ Copyright © 2007 Texas Instrvments Incorporated
17

To instantiate the .cfg files into the C program, set the file include in the extra options
tab in Project Options. To get the project options, click on the CC2500_Example-Debug
and right click to give the menu below, selecting options:

4 1AR Embedded Workbench IDE

File Edit WYiew Project Emulator Tools  Window  Help
D& L@ | [~ WL D
W o

ce

|CC2500_Example - Debug

CCZ500_Radio_General Configuration

Files )
2 [ECC2500_Example Configurat
CCZSI]I]_ExamIe—Debu To Tnvoke: Place —f ©
—Board Support Files Right Click Menu in Project
-8 01 Configuration Make
| [— [ CC2R00_Radio_General_Configuration.cfg Author: Protagonis
CaMap Files Rebuild &l
@ 01 MSP430_Template Clean Revision Date: October 20
@ G Radio Files
[ RF2500_Simple_Tx_Fx_hain.c Revision Lewel: lst pass
L@ 03 Output add 3

(P CC2E00_Interrupts - Debug

Remove

Source Code Contral  # Copy¥right & 2007 Texas Instruments

File Properties... USE RESTRICTIONS: The Materials cont
property laws and treaties. Except as st
by any means without TI's prior written

Options for node “CC2500_Example™

Select the C/C++ compiler category, and hit the
ey _ FectoySeting | right arrow button until the Extra Options Tab

General Options ™ Multiile Cornpilation
-
Assembler ap pears *
Custom Build List ] Preplncessnl} Diagnnstics} ISR I: £
Id Acti

E‘::kerctms v Use command line options . “ - . . ” .
e o _ Adding the —f “<configuration file name>" will

Fe;?]gehr Command line aptions: [one per ling] . . . .

Sl ;;gger - "CACC2500_Flelease\CC2500_Radio_General Configuration.cfg INC | u d e th at fi |e 18 th e b ul |d .

Check the box next to Use command line options

If the .cfg file and the .dat files are kept in the
My _Design directory (or the same directory that
your project is saved in), $PROJ_DIR$ can be
Cacs used instead of the full directory path name.




An overview of the
CC2500 Radio General Configuration.cfqg
Options:

/*************************************************************************
Use GDO Pin O function defined in init GDO O

*************************************************************************/

-DUSE_GDO_0

1. Instantiating this code (removing the “//” in front of it) will set up
the GPIO interrupt related to GDO 0 on the CC2500. In this code
example GDO_O signals a packet transmitted or received.

//-DUSE_GDO_0

2. Remarking this code removes the GDO 0 interrupt. In this code
example, removing the GDO O interrupt requires the state machine from
the CC2500 read on the SPI port is needed to signal a packet
transmitted or received.

/*************************************************************************

Use GDO Pin 2 function defined in init GDO 2
*************************************************************************/
-DUSE_GDO_2
1. Instantiating this code (removing the “//” in front of it) will set up
the GPIO interrupt related to GDO 2 on the CC2500. In this code
example GDO_2 signals a PLL Lock.

//-DUSE_GDO_2

2. Remarking this code removes the GDO_O interrupt. In this code
example, removing the GDO_2 interrupt requires the polling of the
CC2500 to signal the PLL is locked.

/*************************************************************************

Set Radio to embed length byte into the payload, position 1
*************************************************************************/
-DVARIABLE_PACKET
1. Instantiating this code (removing the “//” in front of it) will enable
the variable packet function in the CC2500 radio.

//-DVARIABLE_PACKET

2. Remarking this code removes the variable packet function and will
default to the Smart RF Studio setting if the —DFIXED_PACKET below is
not instantiated.

/*************************************************************************

Set Radio to use PKTLEN register to set the payload size, maximum of 64
to fit in FIFO
*************************************************************************/
-DFIXED_PACKET
1. Instantiating this code (removing the “//” in front of it) will enable
the Fixed packet function in the CC2500 radio. The Fixed packet
length is defined by the PKTLEN register from Smart RF Studio.
//-DFIXED_PACKET
2. Remarking this code removes the fixed packet function and will
default to the Smart RF Studio setting if the —DVARIABLE_PACKET above
is not instantiated.

/*************************************************************************



Options Continued:

/*************************************************************************

Embeds Target Address into the payload, position 2
*************************************************************************/
-DALLOW_ADDRESSING
1. Instantiating this code (removing the “//” in front of it) will enable
the addressing of the payload. The Address used by the devices is
defined by the ADDR register in the CC2500.

//-DALLOW_ADDRESSING

2. Remarking this code removes the addressing function from the CC2500
payload.

/*************************************************************************

Embeds LQI and RSSI Information into the payload, last two positions
*************************************************************************/
-DAPPEND_STATUS
1. Instantiating this code (removing the “//” in front of it) will enable
the appending of the RSSI and LQI information of the received packet
onto the last two bytes of the packet.

//-DAPPEND_STATUS

2. Remarking this code removes the appending of the LQI/RSSI function
from the CC2500 payload

/*************************************************************************

Radio initializes in the IDLE state, this forces the Radio into a
Transmit or Receive state
*************************************************************************/
—-DFORCE_TRANSMIT
//-DFORCE_RECEIVE
1. Instantiating this code (removing “//” in front of it) will force the
radio in transmit mode at initialization.
//-DFORCE_TRANSMIT
-DFORCE_RECEIVE
2. Instantiating this code (removing “//” in front of it) will force the
radio in receive mode at initialization.
//-DFORCE_TRANSMIT
//-DFORCE_RECEIVE
3. Remarking this code allows transmit or receive to be decided in code.

/*************************************************************************

Enables Output to hyperterminal
*************************************************************************/
-DTERMINAL
1. Instantiating this code (removing “//” in front of it) will force the
UART to output debugging and packet information to be read on a
terminal application.

//-DTERMINAL

2. Remarking this code removes the output to the terminal and saves code
space.



Options Continued:

/*************************************************************************

Enables the CCxxxx Verify Read after Write - Disabling saves code space

*************************************************************************/

-DVERIFY

1. Instantiating this code (removing “//” in front of it) will force the
CC2500 device to read back the code and verify it’s contents were
correctly programmed.

//-DVERIFY
2. Remarking this code will prevent verification and saves code space.

/*************************************************************************

Enables the CCxxxx Debug Info - Disabling saves code space

*************************************************************************/

-DDEBUG

1. Instantiating this code (removing “//” in front of it) will force the
functions to produce debugging code that can help troubleshoot the
application.

//-DDEBUG

2. Remarking this code will prevent the debugging and save code space.

/*************************************************************************

Change the Radio to Max RF Power

*************************************************************************/

-DMAX_POWER
1. Instantiating this code (removing “//” in front of it) will force the
maximum power output from the radio.

//-DMAX_POWER
2. Remarking this code will use the power settings from Smart RF Studio.



Lab 1: End Device to End Device

Introduction: This lab shows simple point to point communication.

1. Make sure the CC2500_ Example — Debug project is selected:

File Edit ‘iew Project Emulator Tools  Window  Help

Dwﬂﬁl@léﬂhélﬂﬂll A4S S Ee o @0 HUES|D
|cc2500 E=ample - Debug ﬂ||

Files | B |
B B CC2E00_Example
=[T]CC2500_Example - Debug A
& 3 Board Support Files *
I—EICICanlguratlon
L B CcC2s00_Radio_General_Configuration.cig
I—I (i Map Files
CIMSP430_Template .
& (1 Radio Files -
RF2500_Simple_Tx_Fx_Main.c L
23 Output
£ CC2500_Interrupts - Debug v

2. Under the CC2500_Example — Debug Project, Open
CC2500_Radio_General_Configuration.cfg and set the options accordingly:

4 IAR Embedded Workbench IDE

Fle Edt View Project Emdlator Tooks Window Help

\Diﬂﬁ\élﬁf B0 Ay wmEr OB LN H S D

e &8 cc2500_Radio_General_Configuration.cfa
CC2500_Example - Debug . : A0-1 "C: \EEZSDD Release”
Files | ?ﬁ\ET;J E :’é
@ Elccesn_Example 73 Use GDO Pin 0 function defined in init GDO_O
|1 ( CC2500_Example - Debug v e e e i
= G Board Support Files o T

|-a 1 Configuration

Lo - m— - 76 //-DUSE_GDO_D
| WICCEE00_Fadio Gensial_Configuwaiandg [ || 77

\

|

| FmCaMap Files 78

| HECaMSP430_Template . 73 Use GDO Pin 2 function defined in init 5D0_2

| FmCRadic Files “« 80 i
| & B RF2500_Simple_Tx_RX_Main.c N ioaL

| L@ output {82 //-DUSE_GDO_2

L@ [ coasn0_lntermpts - Debug v ::
85 Set Radio to embed length byte into the payload, position 1

a6 ‘
87

86 //-DVARTABLE_PACKET

89
90
91 Set Radio to use PKTLEN register to set the payload size, naximum of 64 to fit in FIFQ

sz /
93

84 //-DFIXED_PACEET

as

//-DUSE_GDO_0
//-DUSE_GDO_2
//-DVARIABLE_PACKET
—DFIXED_PACKET
//-DALLOW_ADDRESSING
//-DAPPEND_STATUS
//-DFORCE_TRANSMIT
//-DFORCE_RECEIVE
~DTERMINAL
//-DVERIFY
//-DDEBUG
//-DMAX_POWER



5.

5. Build and Download the code:

Bl=a  CleywEEsede 'Exsxwrn ame|L

-8 R FFES00_Simple_T_RX_Main ¢
by |
(EPCCI00_imerapts - Debug

_INTUT_tegiatet;

Wiexlera wulatile PORT_ISIT_tegiates_type “comst POKT.
texters wnrigeed char Rudis Fx_Paraled]:

:-m wolabile CC2900_Padic_Status Flage_type CC2500_Padis _Status Flagei
eitarn vriisna £E2500_Sratus Begtaver_rype +EC2400_Starus Pegisver:
:-m- wolatile wassgmed char Fynes_in Te_FITO;

Saitern votatsta amigned chas Fytes_in bu FIfo:

1:.';-1-:-- conat wnsigued char Ruciws_Fackst_Lengthi

1l extern wlatile wamigmed char SAFT B Date Beady:
1082

m
140 metn e = Imirislisatice

106 wetd wain (void)
7 ¢
180 wmslgeed st 1ls st =02
b

_famble_tnserouprilz

## Bupiratios of this timer {

## Foumd in wimtrineice.h> Di

The SREHLATSACIONS dre ARt ApACiTEc Atae dVioAd a4y 55t have the paripbarals 1iated badow

snie SYSTEM (43

anat_Bazic_Cleck_Fius (47

47 Imitializes NEPED System

£ Initialize Intermal Clock

Do [ 2500, Evameie | D250 riomts |

Log
Sun Fob 8 143620 2003 Intarace il veesion 2142
Sun Fab 08 14 36:20 200% Device  MEPAI0FZ2T4

Sun Feb 08 143600 2009 Exemal vohage 00
SunFab 08 143620 2003 VOCvohage 35V

Sun Fab 08 14362 2003 Download complsn

Sun Fob 08 14 36:28 200% | CHCCS00.

U9 snar b 10: #¢ Tais is done for power pur
10 anar_bese 20 ¢ Peripbesal Port Soctings
A amar_pere_an; #¢ Imitiadization. To save
122 anar_peer_40): #” L.

1

134 anac MICT_UART ()5

15 anac DICISM 0

126

137 snie GREEN_LES |}

19 s D UDO;

19

130 sen GREEN_LED (Lowh:

i sar_MED_LED (Low):

12

18 e SITCH ()

1M aisable SITR ()

1%

16

139 _esable tntermenil: ## Poumd in cistrinsies.hs En

Sun Fob 00 143626 200% Target resat

|

Stop Debugging:

Fin D Ve Propect Ostug Omistor Took Window lwb

DEFud [y | O i

|| 8230802

XL e

Fils

& Bccsn_Emmpl

3 (ICCES00_Exnmplu - Dubug
-8 3 Board Suppaon Fis

b8 ymindic Files
-8 BYRF2500_Simple_T R Main ¢
Crpust

La
(EPCCI00_imerapts - Debug

r o die THESRQ | XFa BT L

_INTUT_tegiatet;

Wiexlera wulatile PORT_ISIT_tegiates_type “comst POKT.
texters wnrigeed char Rudis Fx_Paraled]:

:-m wolabile CC2900_Padic_Status Flage_type CC2500_Padis _Status Flagei
Hertern volabile CE2850_tatus Segister type *CC2000_Stabis Restster:
:-m- wolatile wassgmed char Fynes_in Te_FITO;

Saitern votatsta amigned chas Fytes_in bu FIfo:

1:.';-1-:-- conat wnsigued char Ruciws_Fackst_Lengthi

1l extern wlatile wamigmed char SAFT B Date Beady:

s
m
140 metn e = Imirislisatice

18
106 wetd wain (void)

7 ¢

180 wmslgeed st 1ls st =02
b

_famble_tnserouprilz

## Bupiratios of this timer {

## Foumd in wimtrineice.h> Di

The SREHLATSACIONS dre ARt ApACiTEc Atae dVioAd a4y 55t have the paripbarals 1iated badow

snie SYSTEM (43

anat_Bazic_Cleck_Fius (47

47 Imitializes NEPED System

£ Initialize Intermal Clock

au
188 snar Pese 1(): #¢ This is dene for power pur
130 smar_Pest _30): #¢ Periplsral Port Settimgs
et ¢ miciatisation. To save
132 smir_Pare_di1: #F remaried oub.
1
134 andt_TCT_UART ()5
125 andt _DICI_SFT (07
128
fEol snie CREEN_LED ()¢
2 anat_FED_LED ()7
129
130 ser GREEN_LED (Low):
i sar_WED_LED (Low):
132
133 snie SVITCH ()
134 aisable SVITCH ():
135
136
137 __emable_intecnpti): ## Found in cistrinsics.he En
Log
Sun Fob 00 143620 200% Intersce dil veesion 2142
Sun Fob 00 143620 200% Device - MEPAIOFEZT
SunFeb 09 143620 009 Edenal vohoge 00V
Sun Fab 08143620 2009 VOC vohage 35V
Sun Fab 08 14 3626 200% compisn
Sun Fob 00143628 200% L CACCES00. 2 3

Sun Fob 00 143626 200% Target resat

|




6. Remove the Programmed RF2500 Board from the eZ430:

7. Put the Programmed RF2500 Board onto the Battery Board:

8. Put the un-programmed RF2500 Board onto the eZ430:




10.

Build and Download the code into the un-programmed board:

=1 Fiedio_Setings
Do SimpleTl_Appheaton
B MEF0_Temunal o
2| SimphieiTl_hain e

3 wia_rand 543

L Dupun

[ Senphall fecess, Por | Sl

113

Belay Berinitions

#astine SPIN_ABIOT_A_SECOND  NWW_DELAY[1000)
#detine SPIN_ABSOT 3 SECOMDE NWW_DELAY[3000)

Te Messayes

cumat uintB_t mspl[] = (“ieha Bells Voeld™
conalt uinzh_t msgl[] = ["ieln eZ430-IFISO07)
comal uineB_t aspd[] = ["Leln SiaplieiTT Deae™):
conat uinef_t mspd[] = ["heln Version LO57):

110 void main (void)

11y

13

114
s
116
117
118
19
120
1

44 Initaslize the Boxrd

DUFT_Inie() ! /4 Inivislire the termimed

If an cnmthe-fly dovice address fs gemerated i mul be dvoe before the cull to SOC _Tnit{), If
Ehe addross is 3ot Bore the BON value will avb b wsod. If SMPL Tnud() suns before this IOCTE da

saed the JOCID S413 WEll oot teke offect. One sbol culy. The JOCIL call belew bs confocasl.

122 #aret I_MANT_TO_CHANGE_DEPAULT_BOR_DEVICE_AISSZSS_FIgubO_cioe

[
adds T Lhdde:

i

AT(Flaah_AS4c[0] == 0xFF i Flash E[1] we DxFF i Flash Aadr{2] e 00FF 2o Flash_AGSc[3] == 0xFF )
h _AddE 1] 2 an_kadr |

craaraRandsadddzana () ;

LAddz. nddE[ 2 _AdAE[
LAddr . addr[ Y]sFlash_Addr[3]:

LLEEFE]

009244

n037Rz
[ITECT
0032Ek

ooEC

0092EE
[Tk

009FL
00%2F8
[IEE

009302
00930é

009304
[IEETH

1200
4300
13m0
A4C
2408
CIE2
D30z
030
40

12mn
304
052
i

]

AniD
Al
1280

1280
1280

I

3552 0
2002

4Ic2
5308
azbz

dnac
1280
83c2
2a08

LYY

L5713

w21

onz1
[TE)
8136
AIRE
o021
LT3
001K
2145
ATER
an20

Al9d
[ Hit]

LAY
[
254
030

ALD2

[ELE)

L35

[ tog

2130917 2008 a4z
Mo Fioh 02 130817 2008 Dvice : MEPLOF2ET
iMun Fety 02 130917 2009 Externel vahage 0.0
Man Feb 07 130877 2008 VCCvoltage - 15
Mean Fets 02 130927 2009 Diownlead complete.

"o 012 130927 2009 L \Ts
Mian Foh 02 130927 2008 Teeget reset

|_Diarre 43

W0 By

Start HyperTerminal:
Start->All Programs->Accessories->Communication->HyperTerminal

nnection - HyperTerminal

File  Edit

0O =&

: Mew Connection

Enter a name and choose an icon for the connection:

Mame:

|Test

leon:

Bl

] |[ Cancel J

Disconnected

Auto detect

CAPS | MNUM

Capture

Auto detect

Print echo




11.

Set the Com Port to the MSP430 Application UART, and press OK

+ Test - HyperTerminal

File Edit Wew Call Transfer Help

= Connect To

% Test

Enter details for the phone number that you want to dial:

Countndregiore oied Siaies 1

Area code: 469

Phone number: |

Connect using: | COMZ3 it
Standard Modem

L i a0

SIZROLL CAPS | NUM Capture Print echo

12.

Disconnected Auko detect Auko deteck

Set the Com Port to 9600 Baud, 8N1:

+ Test - HyperTerminal
File Edit Wew Call Transfer Help

COMZ23 Properties

Port Settings l

Bits per secand] 9600 v
Data bits: |8 ~
Parity: | Mone v|

Stop bits: [1 ~

Flows cortrol v

Cancel ][ Apply ]

Disconnected Auto detect | Auto detect SCROLL CAPS | NUM | Capture | Prirt echo




13. Run the Code:

% 1A Embedded Warkbaneh I3
Fin B Vww Prowa Debug st fook Window et

D@ e | e || &
o BELLE S
— ) Nk G, Cobepaton iy [T S - = KETIN————
Hiexters vulabile FOOT_IRTUT_trgiater_type eomst FORT_L_INFIT_tegistes: j RPN Yele Locetipn
Filea a8 B Fadio_Fx_Dala = Mersrany (]
extnra unn ehar Badio_Rx_DaCa[ed]; ins o ool 1) L
& oS0 Evampla :: =t e e Eadio_Rx_DACa(s i) index oo jeal 1) L
@ CC2580_Exampio - Dabug Slexters wilatile CCZU00_Kadio_Statss_Flaga_type CCI800_Wadio_Stevss_Flages [ CoUTTe
& Ly Board Suppar Filos i A A
0 [ Conhguratan Slextera wulatile CCI500_3tatus Begister_type TCCIS00_Status Kegister:
£ L1 Map Files LTS
@ I MEP430_Templats i erteen wulatile wmeigaed char Bytes_in_Te_FiF0:
3 Rado Fias e
B FF2S00_Simple_T_Fo_Main.c ¥l extera wilabile wesigaed char Fytes_tn ks VIF
@ L Dupun i
& [@CC2500_remmupss - Dobug Ydextere consl unsigaed char Haxiwas_Packet_Lengtn:
L0
Ll ertees wulabile wmeigamd char ST b _Data_Rendy:
10z
104
14 main,e - Imitializeticm
10§
S LiGwedd sain (veid)
107 |
W wseigued dwt 181 couns <0} ## Bxpiration 5f this tisar |
108
1o Sadble_tnseraipeil 7 Pt 40 <intrinedcshs Di
[
e
L3/ The itializiticns are pArt pAciFic soks AIVEcAd B ROb have ha paripharsle Jistad balos
LR
WS amic SYSTEN ()2 ## Initiadizes NSBAHS Sraten
116
17 tmdr Maic_Clock_Plus () ## Initialize Tntarmal Clock
110
18 tmir Pars 1) ## Thia i dons for pouer pur,
120 amit_Fors ()i ¢ beriphezel Port Settings
131 amit_fers )i #¢ Initielizetion. To Seve
132 amit_fers_dl): £ remarked out.
12
134 amit USCIUART ()3
135 amit_UICI_SED ():
136
1237 amit GREEN LD {):
130 amit_RED_LED():
128
130 set _GREEN_LID |Low):
131 set RED_LED (Low):
132
13 imit SWITCH ():
134 dusable SUITCH {):
135
136
J 137 enable_incerogpril: £ Found in eintrinsics.h> En
Oversigs | CE2500_Evangle | CL2600 froempts i< L,J 4 3
= Log

Sum Fab 08 1436:20 2009 Intertacs ol varsion 2 143
Sun Fob 00 1436:20 2009: Device | MSP4I0F2274

Sun Feb 08 143620 2009, Exdemal vollage . 0.0Y

Sun Fob 00 1436:20 2009 VCC vokage - 35Y

Sun Feb 08 143626 2009, Download complese.

| Sun Fab 0 14:36:26 2004 Londed debugas: CACCZE00_RelanssiDebug|ExelCCFS00_Exmmals o41
= Zun Feb 08 14 36.26 2009 Tanget et

Ready

The HyperTerminal Screen should show:

‘& test - HyperTerminal

File Edit Wiew Call Transfer Help

D= o B 0y

s eZ430-RF2500
2963696 36 3 () 696 3 3¢ RF25080 Simple Transmit and Receive Demo

wxxxxx/ [f [xx=x=x Tewas Instruments Incorporated
xx xxx(_ fexxxx  fAl]l rights reserved.
2k Yersion 1.00

EX T

2 1

Radio Reset Successful
CC2500 Revision Match
Radio Programmed
Verified ....

Address Check Disabled
Append Status Disabled
IDLE Radio ....=

Power Down Radio

Connected 0:03:00 fuko detect 9600 8-M-1




14. Set a breakpoint at line 302:

Fie [ Ve Propct Detag Dmdetor Took Window Hel
DEEe &
== B B

00 nample - Doty

Fils
B

b8 ymindic Files
-8 BYRF2500_Simple_T R Main ¢
(=

=]
(EPCCI00_irmerapts - Debug

< el ElevyxmEeads nuEs gl

el

6

w7

228 main, ¢ - Beckgrownt Tasks
9

30 wkile (1)

]

B3 e eomren:

]

EBA AT {C02500_Fadio Stansa Flage,FADID BIE v+ Fagio_Ts_Receiving)
25

o Read_Stanes (13

e

30 el

99

0

Uriee_Status ()7

v LFIFS Status [}
AF [EC2A06 Padsn_Status_ Flogs, MCKET_COMILETE)
At (POET_L_TNPUT_segseer s
" ssss_smrmens s
AE (EC2500 Badio_Stamss Flags.RADIO_BIGE -« Badin_ls_Receiving)
gt char Longth:

it Gpdate
THStingl “\e\n Rx Data oo..

lengen = Pead_Pecesve FIFD ()2

Titering| (chart) Radic Fx Dats, (wmsigaed dat) Lenqgch):
CE2500_Padio_Status_Fiags FASTO_MGOE = Badto_Ts_ldle;

337 gatdet ATFE_STATIS
24

39 TIBteingl WS, 2

20

m tzenmieings (Received Sigmal Serength, lai):
a2

30 dendid /o LIIDE_STATEE o7
ne )

wrigned char 1g1 - LOT_CBE Beceived Packet_Sratus->LINK_GUALITY ESTIRATOR:

¢ dbe Coumt is ineresssted

¢ Beading Status updates the

¢ Writing States updstes the
4/ 13 ihe CC2400 in IDLE Stat

#¢ Baad the mmbar of dytes 4
/# Bnad the mmbar of dTtes 4

A/ Vare umtd] button 15 reles

47 To Enable Suiech for neat

Do [ 2500, Evameie | D250 riomts |

Sun Fob 0161264 200% Interiace gl version 2142
SunFob 00 1512642003 Deace : MEPAIOFEZA
SunFob 08 1517 542003 Exeenal voage | 10V
SunFeb 08 1512 542003 VCCwohage 35

Sun Fab 00 151300 2003 Downicasd complsts

Sun Fab 601571300 2003 | CACCS00,

Sun Fob 08151200 2003 Target resat

|

s X, Cal 15

15. Highlight and watch the variable: CC2500_Status_Register

Fin 0 Ve Propect Ostug Omistor Took Window lwb

Fils

& Bccsn_Emmpl

3 (ICCES00_Exnmplu - Dubug
-8 3 Board Suppaon Fis

b8 ymindic Files
-8 R FFES00_Simple_T_RX_Main ¢

La
(EPCCI00_irmerapts - Debug

T sevxmResd s BWEA O E=<ra T8

ETda1cdet FOCE_TRANINIT

I CC2500_Radis_Status_Fiagy. TRANSIEIVER START DR + Tramswic Jrast:
I hendat v FORCE_TRARSNIT o

280 41tdet PURCE_RECERVE

3 CCZI00_Radis_Status_Fiage. TRANSIEIVIR_START_BIGE + Raceivs_Stars:

SEAaendst o FONCE MCENE

Chick on + 10 expand

maine - Beckzrount Tasks

while (1)
'
Sale_eomtin:

AF {CT2500_Pagic_Stavss Fiege,RADID WO « Fadio_Ts Pecetving)
0
Bead_statss (1:

Tytes_in_Te_FIFD
Tytes_in_fx_FIFD + Bay
A8 [£E2800_Badia_Sram, Comelet
1 Sl Mutch Brachats
AT (POST_L_TNFUT zeqi  lrsent fenciate 4
Cpen HasderScurce Pl
6 s dfirtion of CE2500_Status_Beger
|ECI540_Fadio_Stat vang)
T Broshgent {Coradtnal)
nnsigaed char |
e ™ o gt (hdvarcnd Tgu
//Transnit Spdste  Tooge Breskont flogh
Tésteangi “\ein B rablelSete resgont

ERESE PSRN IIREAYE
¥

enable_SITCH{1:

Sengeh « Raad_Ragy S0 et St

=
T e T —
LC3800_Fadio_Stama)

Move toPC

Funto Cursor. Ko

Heghlight and Right Click

—— 2

4/ Bt Comt is &

¢ Beading Statas

#¢ Writing Sratss
47 Ia e CCRE0D &

47 Bead the mumber
47 Bead the mumber

£ Wait umtil butt

#¢ Te Enabile Switc

« ¥

Log

SunFeb 08 151254 2003, Interiace dllversion 2 142
SunFeb 08 1512 543003 Dwace  MSPAIIFETA
Sun Fab 04 151254 2009 Evipenal voliage : 00
SunFob 6 161264 2003 VO vohage : 18

Sun Fob 00 151300 2003 Downioad complets.

Cptions...

Sun Feb 08151300 200% L CHCCES00_|
SunFeb 08 1513002003 Target st
Sun Fob 00 151707 2003 Toget swecuton sopped by user

o R

L 302, i 31




16. Continue the code:

Fin 0 Ve Propect Ostug Omistor Took Window lwb

NERO & ime - [ SevrwuEesds aU 8 0= -F o o—e v
zislza sE e

A #det FORCE_TRANSNIT

18
I CC2500_Radis_Status_Fiagy. TRANSIEIVER START DR + Tramswic Jrast:

T hendst /v ROICE_TRARONIT
e

240 #10det FURCE_MECEIVE
o

33 2500 Radan_Status_Fisge. TRANSCEIVIR_START_WIGK + Receive_Starss

m
SEAaendst o FONCE MCENE

" 1 Ot
(EPCCI00_imerapts - Debug

maine - Beckzrount Tasks

wile (1)
]
Sale_eomtin: #¢ tla Comb ds 4

AF {CT2500_Pagic_Stavss Fiege,RADID WO « Fadio_Ts Pecetving)

Peed_Statss (1 4 Boading Statos

ere
Upite_Status () 4/ Writing Statsd
e - 7 13 vha crson 4
! Bytes_in_Tx_FIFO = Rasd _Tx_FIFQ_Status ()i FF Bead the mumber
Tytes_an_Fx_FIFD « Fawd P _FIFO_Status (}7 £ Bead tha e

A8 (EC200_ Radso_Status_Fiess, MCKET_CORMLETE)

BYME RPN RYLYIAIIUEIRE

A2 {POST_L_INPUT_regisver-3PIN_2) A4 it il bt
o t

L anable_SETTON) ; ## To Enable Pwitc
0z

3 AP {EE2500 Badio_Staves Flegs.RADIS_BIGE - Badio s Reteiving)

s t

s wnsigued char Length;

6

£ #/Transnit Spdate

as THStzingl “uewn Bx Data ... 1505

s

20 Lengeh « Reaq Recesve FIFD ()

a1

a2 TiStzing| ichart) Radio Bx_bara, (wasigued ist] Lesgrhiz
m £C2500_Fadia_Status_Flags BASTO_MOGE = adie_Ts_ldle;
ana

o Sustnn Smama 18 s S ot _'f_l - -

Sun Fob 01 151264 2003 intariace dll vession 2 142
Sun Fob 00 151264 200% Device - MEPAIOFEZT

Sun Fob 08151200 2003 Target resat

Faady a2, Cal 31

Green LED will light (showing the radio is in transmit mode).



18.

Code stops.... Execute the code 4 times, watching the MACHINE_STATE
it will cycle from 4 ->3 ->2->0

e re———————————————————————————¢
[CC2500_Fasrgie: Drtany =
Filos

= BJCC2500_Example

|

| o i ks
| FesMePan_Tempess

| R Rads Fies

| e BRF2S00_Simple_TH_Fo_Mainc
| o

L@ (CC2500_nierrugts - Detug

i 22 CC2s0o_Padio_3tacus_Flags. TRANSCLIVER_STAET_MIUL =
a0

L

08 - main.c -

Do rale countens o
{oam
| 234 4 |TC2500_Padio Seetus Flegs RADIO_MIDE s

[
i Baad_Seans ()

[ oam

{296 CC2500_Radic_Stasue Tiage. TRAWSCETVER_STAST WOIE = Transsit_Scart:
[ 3TWpendif v FOICE TRANENTT o7

Iz
| 280 Jutfdef POSCE _PECEIVE

241
Feceive_Jtarty

o Mdsendie e FOITE RECEIVE
o

Expression

=1 5 coansnn_swss_Fegisier

Lesation
Z500_Chip w-mrn.-umlu

Mamory i

287

Background Tasis
219

L oam0 wle 10

o

Tadis Ta Reeetving)
295

Jabe Coust s §

4 Beading Status
i oan |
E rlme
Lo '
oo Write Sramus [): 4F Urzting Status
i a0l |
© 100 48 (052300 3cetus_Regiosec-sRACIIEE STATE  Idie| ¢ 35 the coso0 i |
DA
" Fytas_in Tx_FIFD = Rewd_Tu_FIFO_Status (13 ## Bead the simbar
- Bytea_in W PP = Rewd Px PIPO Status (1: ¢ Boad the nabes
208
i Af (CC2000_adie_Starus_Flags. PACKET_COMFLETE)
E 0
T At (PORT_L_TMPOT zegistes->PIN_2) #F Waik untid butt
T [
T eneile_SUITCH) ; ## To Enible Swite
T b
[T 1f (CC2E00_Psdss Seavus Flags.RADIO_MODE == Fadic_Ts Receiving)
=T 0
HE Tt wnsigmed char length;
T
Do S Tranamit Update
ioHe THEreingl “vein Bx Bate ...t 1507
L)
i oam length = Resd Peceive FIFO (11
HE
PR THString| (chart) Radio o bata, |wasigned int) lengzh);
- (E2500_Rnss_Staras_FLAgs BADIO_MSOE = Radia_le_fdle:
24 |
= e T | ik e R M. sl .
= -
Sun Feb 00 151300 200 ded det: CACC2%00_| ! CL2600_Exmmple.d4)
Sun Fab 08 151300 argat ragsl
SunFebi 08 151707 rarget cution stcpped by et
3 Beeabpoint hit Code & RF2S0 SllquL r_T_FU_Main.c3025

Hyperterminal will show the stages the radio goes through to transmit.

test - HyperTerminal

File Edit Yiew Call Transfer Help
Oz @ & 0B
26363 3 963 () 2 36 3 3 RF2500 Simple Transmit and Receive Demo
il Copyright 2007
xxxxxx/ [/ [xxxxx Texas Instruments Incorporated
xx xxx(_ /xxxxx f1] rights reserved.
26963 3 96.36 3 3¢ 3¢ VYersion 1.00

Radio Reset Successful

CC2500 Revision Match

Radio Programmed

Verified .

Address Check Disabled

Append Status Disabled

IDLE Radio ....=

er Nown Radin *

TH FIFO Loaded ..

Frequency Synth Enabled

Calibrating

Frequency Synth On

Transmitting ..=

IDCE Radio L
Connected 0:18:33 Auto detect 9600 8-N-1 1L




19. Clear the break point by double clicking on the green arrow on line 302 and
then execute the code.

Fie Bt Ve Froma anubnku Tock Window Help
DFEd & E o Ay EEeSE RWUES BB =g 6 .

Pl R

276 CE2390_Fadie_Stavas Fiage, TRANSCEIVER STAFT_BNT - Toenswit Starc:

&
278 pendat s+ FOIE_TERNSAIT °,

200 4xcant FORCE_RECEIVE
2

2 002300 Padss_Scatms_Fiege, TRANSCETVER_STAST_BOOE = Raceive_Scarci
| Halaraso Fies i oam

| o BFFzo00_Simple T+ P Mainc 384 pmdst Ao FOKCE_MCETVE +

| Laltupu 188

L [ CCIsn0_intermupts - Debog 204

mae iR = Backgreend Tasks

22 Tdle_comues: 4¢ Dile Count is 4
L o284 ar (cC2500 Badis Staves Flags.BADIS_WOOE =« Badis_ls Receswingl

208 Besa_Seatus ()2 #¢ Bowting Status
108 elee

bl i
08 Feibe Fraves |): #f Wribing Status

03 )
E&: At [CC2500_Starus Begraver->NACNINE TTATL =» Tdle} 4 the CCI500 1
S0 o
Lo Byvea_in Tx_FIF0 = Read_Ts_FIFD_3cavwas () 47 Raad the mabes
T Bytes_sn f FIF - Bead Px FIFS Staves (h: ¢ oot cive maber
308
i osr A (CCE300_Padio_Status_Flegs. PACKET_CONPLETE)
308 I
o0 AR (POET_M_TMMUT segtstes-aIN_ 2) 47 Make ustil bute
e '
{oan ensble _SUITCH{) ¢ ## To Endbbe Swite
n: 1
T A (CE2509 Padic_Status Flags PABIO_BIE -- Radic_Ts Beceiving)
a4 '
{ome wrigned ehar Lesgrn:
P
i #/Transait Opdate
ons THBteingl “Vevn Bx Pate ...0%, 150F
s
i oam Length = Bead_Meceive FIFO ()¢
321
Posa THSteisg((char®) Radio b bats, (wesigmed iat) lesgih)i

z CC2500_Rndio_Status_Flaga.FADIO_BGOE = Radic_Ts_Tdk
Ovarviees | CE250, Gt | CC250 pranengts | T e e T e— LH‘ »
=[Leg &
Sun Feb 08 7400 200% Terget sxecuon siopped by user
Sun Feb 1 200% Breakpoint it Code § AFZS00_Simple_Tx_Fx_Main c 302§
Sun Feb 08 200% Breakpoist bt Code G FFZS00_Simple_Tx_F<_Main 302§
Sun Feb 08 0% Breakpownt ht Code @ FF2S00_Simple_T<_F inc 3025
Sun Feb 08 0% Breakpownt ht Code @ FF2S00_Simple_T<_F inc 3025
Sun Feb 08 0% Breakpownt ht Code @ FF2S00_Simple_T<_F inc 3025
Sun Feb 200% Breakpoist ht Code @ FFZ500_Simple_Tx_F- inc 3025
Sun Feb 08 15:31 06 200% Breakpowt hit Code & FFZS00_Simple_Tx_F_Main c 302§
Peady Ln 302, £l 1

The red LED will light, the radio is in Receive Mode.

21. Press and hold the switch on the Battery Board:

The green LED will flash as a message is transmitted.



The message will appear on the hyperterminal session.

HyperTerminal

File Edit Wew Call Transfer Help

D& &8 08

>

Radio Reset Successful
CC2500 Revision Match
Radio Programmed
Verified ....

Fixed Packet Enabled
Address Check Disabled
Append Status Disabled
IDLE Radio ....=

Power Down Radio ...=
TH FIFO Loaded ...
Frequency Synth Enabled
Calibrating

Frequency Synth On
Transmitting . .=

IDLE Radio ....=
Power Down Radio ...=
Receiving
Calibrating
Receiving . ...
Rx Data .... Simple Transmit and Receive Message usmng the eZ430-RF2580
IDLE Radio ....=

Power Down Radio

L

Connected 1:06:53 Auko detect 3600 §-H-1

22. Stop the debugging session, highlight Radio_Rx_Data on line 322, right click
on it and add the watch. Click on the + next to the Radio_Rx_Data in the
watch window:

[CC250,_Faseyin - Dotasy - 1
Fiies 296 Fead_dtamas ()0 /¢ Beating Status =
5 Bce2250_Example T e
|0 (R CCRE00_Exnmpla - Dabug 9%
| HFeliBoerd Suppon Fies 00 Write_Stats (1 A MrEding Status Memary b1
@ T Canguratan 101 | Momony 21
-8 yhap Files 302 4f (002500 Seatna Regrsves-dMACKTHE_STATE sx Tdle) 44 I8 the CC2500 4 Aoy (a2
| -2 MER 0 Tomplale 03 | Manmory: 028
: 04 Srpres_in_Tx_FTFO « Read_Tx_FIFO Scatua ()7 /i Baad the membar i
| 04 Wrptan_tin Fu FIFD = Raad_te FIFD_Statie (2 #F Baad tha neabar ey e
| @ Ot a0
@ (OO0 _kreenupts - Debug 207 LE (EC2500_Paie_Status_Flags, PACRET_CONFLETE)
208 ]
103 AT (PORT_L_INFUT_reqiscer-s¥IN_Z) £ Waze uneal bute
i 2 amony bt
L anaBls_SHETON Y 2 #4 Te Enable Siite Memry. i
2 [
a3 AL (CC2500_Madie_Status_Flags.RADID_NIDE == Radie_fs_Recesving)
il ]
s unsigmed char Lengeh:
e
07 o Tranen
aw TesErRg( oy
s
20 Lengts = Read_Receave_FIFD (12
321
1z THSring( (char unsigaed it} Lengeh);
32 CC2500_Fadio_srafl cu
;o Copr
Do unsigand char Lgl = LOE_CRE_Be Y _gsTinuTon;
; &2
i 327 suraee APVEND_sTATIS Conlats
28 Wt Brackets
: ms TeSCringl Mo, T et Torsplate
330 :
i cxanmaicindo (Received Signa CPEn MeaderfiourceFi hhsmory e
e Gy debindion of R, Rz Daka Mizmory 02
|3 gendie o RRIEND STATUS o . heamory (bl
o ' Togght Bebaknah (Code) Memory De2:
: 3 A/Transuit Update Togok Breskpont (Condibenal) Mpmony bl
T TIteingl "urin IDAE edto ... Toogk Beeakpor (advanced Trigoe) [
B -1 Togak Dreadkpork. (Log) Mamany b2
D oam CE2500_Radin_Scatis_Flage, PACKET  Ensbheitsstic rsshost Mamary e
19 ‘
1 p— <t s M
D | e A oet: r— Memon s
Doan elge Memony, i«
i : P heamony it
D oaas #/2ran Bun b Carser
[ CE2S00_lrbempts E v .

Log

Sun Fab 08 161852 2009 Inteelacs ol veesan 2 343

Sun Feb 08 161852 2008 Denson | MEPAIIFZETA

Sun Fob 08 161052 2003 Extermal voitage 00

Sun Feb 08 16.18:52 2008 VCCvakage | 35

Sun Feb 09 16:10:58 2003 Download complete.

B Sun Febi 09 16.15.52 2009 Loaded debuges: CACC2500_Flelens siDebuglExe\CC2500_Exsenple 43
£ Sun Feb 04 161858 2001 i 1k

1 Sun ek 08 16:20:1% 2009 Target sxacuicn stopped by user

Ln 2, Col 43




Lab 2: Editing the Radio Settings

1. With the code stopped, open the cc_2500_constants.c file. Note the
Channel and Radio frequency:

Fle [t Vess Promct Debug Cedetor Tock Window el
DEde S [ - |
SjFlEa cEns®

®lagm )

FIFD_BYTES_AVAR
MACHME_STATE
C

LT

i
Exampin - Dobisg

5] Rt Fix,_Dess

0_imenupts - Debug

ed by the first rece:

peceived, and da-dasarts 4t o [0e4]

0

[N FIX MCCOLATION 35 EMAN

ShagbriResTE

=3

52 200% Irderioce dil version 2342
00 0F

knl.cold

2. Open SmartRF Studio:

Start->All Programs->Texas Instruments->Smart RF Studio->Smart RF Studio ”;ﬂ,F

SmartRF® 01 DK | SmartRF® 02 DK | SmartRF® 03 DSmaltHF® 05 DK]

TeExAS
Current Status |USBEDID  [Fw D
INSTRUM ENTS Calculation Window - CC1100

Calculation Window - CC1101
Calculation Window - CC1110
Caloulation Window - CC1111
Calculation Window - CC1160
Calculation Window - CC2430

Calculation Window - CC2511
Calculation window - CC2550

Prioductinfo SmatRF® productline

E: Start

File versions... I




3. Select a Preferred Setting to start with:

&/ Calculation Window - CC2500 - SmartRF® Studio
File Settings Help

O3l

& &

Current chip values:

7

IDCFG2 [0x00]: 0<00
IOCFG1 [0x01]: 0x00
JOCFGOD (0502} (<00
JOCFGOAT [002): 0x00
|DCFGOAZ [0402]: 0x00
FIFOITHR (0503} 000
SYNCT (004} 000
SYNCO (005} D00
PKTLEM [0506]: 000
PKTCTRL1 [0407): 000
PKTCTRLO (0408 000
ADDR [0} 000
CHANNR [0504]: 000
FSCTRL [0+0B]: 0500
FSCTRLO [00C]: 000
FRIEQ2 (00D }: 000
FREQT [040E} 0400
FRE QO [040F ], 000
MDMCFG4 [01 0F 000

Nomal View ] Register View | Notes |

Chip rewisian: E [VERSION = 0x03] -
w-tal frequency: RF output power,
|26 000000 +[MHz [0 v|dBm T
Phage: Datarate: Madulatior:
[1 [243938965  kpaud [MSK | I Manchester
RF frequency: Channel Channel humber: R filkerbandwidth:

|2432.999908 MHz |198.9511?2 kHz

T |pHEEEEET kHz

1 kB aud

i
aud
500 kBaud O

Preferned settings:
Datarate |Devigtion | Modulation | R fiteribandwidth | Optimization |
2.4 kBaud 38 kHz 2-FSK 203 kHz Sensitivity
24kBaud 38 kHz 2F5K 203 kHz Current 0-85C
10 kBaud 38 kHz 2-FSK 232 kHz Sensitivity
38 kHz L

5
812 kHz

Sensitivity

MOMCFGS [0x11] 000

Corelation:

Register | Companents ]

P2 value = 0<FE ~
RF output power -> PATABLE
FREQ2 = (x50
RF Frequency -> FREQ[23:16]
FREQ1 = 0x93
RF Frequency -> FREQ[15:8]
FREQD = 0xB1
RF Frequency -» FREQ[7:0]
FSCTRLT = 0x08
IF Frequency -> FREQ_IF[4:0] => 253.91 kHz
FSCTRLO = 0x00
RF Frequency offzet -» FREQOFF7:0]
MOMCFGS = 02D
Data rate [expanent] -> DRATE_E
Channel bandwidth [exponent] -»> CHANBW_E
Channel bandwidth [mantissa) -> CHAMBW_M
MOMCFGS = 0x38
Data rate [mantissa) -> DRATE_M
MOMCFG2 = 0x73

Fl o o o e (L o ] (T o  [] #

v
MOMCFG2 [0x12) 0200 ‘ Copy settings to Fegister View
MDMCFGT [0x13)F 000
MDMCFGED [0x14] 000
DEVIATN [015]: 0x00 Simple Fi¢ | Simple T Packet R | Packet T4 | PER test |
MCSMZ [0x16]: 0x00 X X .
MESM 1 [0k17] 0x00 Relatileonl i Spnc word: | 30/32 5 > Address config: | No addr v 7 I Manual Init
MCSMO [0x18]: 0<00 § . .
FOCCFG 013} 000 Packet length: Packet count:  |200 Address: [~ FIFD Autoflush
BSCFG [Ox14]) 0:00
ARCCTEL 3 G B Auin A Wiew format: MDMCFG1 = 0220 ~
Farward Error Corection -> FEC_EM
Hex - MDMCFG2 = 0x03
Sync mode -» SYNC_MODE[2:0]
r PKTCTRLO = 005
Packetformat -> PKT_FORMAT[S:4]
Forced to 0 by P,
~ CRL operation -» CRC_EM[Z2]
Farced to 1 by P,
Packet config. -» LENGTH_COMFIG([1:0]
File durnip: Forced to 1 by Pad. w

Last executed command:

Q‘ Device ID: Mot Connected

Date: 02.02.2009, Time: 14:56:05

4. Set your base frequency and Channel Bandwidth:

¥-tal frequency; RF output power:

|25.EIEIIZIIZIEIEI - | MHz 1]  |dBm
Phasze: Dratarate: b odulation:
|1 249938965 kRaud |M5K -
RF frequency: Chantel Channel number:
IE#DEI.EIEIEIEIH MHz 333251952 kH:z |E _|

Frefered settings:

I_

[ Manchester

R filterbandwidth:
541 B6GEEY  kHz

38 kHz 232 kHz
540 kHz
540 kHz

812 kHz

'I EI kBaud

500 kB aud

Current

D atarate | Deviation | Modulation | B fiterbandwidth | Optimization |
2.4 kBaud 38 kHz 2FSE 203 kHz Senzitivity

24kBaud 38 kH: 2F5k. 203 kHz Current 0-85C

10 kBaud 38 kHz 2FSE 232 kHz Senzitivity

Current
Senzitivity




5. And set your target channel:

Fhaze:

T

#-tal frequency:
26.000000 | kHz

Cratarate:

249938965 LkRaud

RF frequency:
2419.935148 MH=z

W

Channel
333281953 kH=z

RF output power:
||:| - |I:|BITI

kM odulation:
MSE, -

Channel number:
t”' =1

-

[ Manchester

R fikerbandwidth:
|541 BEEEEY  |kHz

Preferred zettings:

D atarate | Deviation | Modulation | R fikerbandwidth | Optimization |
24kBaud 38 kH=z 203 kHz Senaitivity

2.4 kBaud 38 kHz 203 kHz Cument 0-85C
10kBaud 38 kHz 232 kHz Senszitivity

10 kB aud 38 kH=z 232 kHz Cument

540 kHz 5

2a0kBaud 1 40 kHz Cument

S00kBaud O M2 kHz Sengitivity

6. Export your Code:

alculation Window - CC2500 - SmartRE® Studio

58 Settings Help
Reset configuration...
Open configuration...
Save configuration. . Mormal View 1 Register V\ew] Hotes ]
~
Load CC2500 state... Chiprevision:  |E VERSION =0x03) Eorelation:
Sawe CCZ500 state...
Riegister
Expart CC2500 registers. .. Htal hrequency: RF autput power: g Companents
Impart CC2500 registers. ., |28'000000j MHz |U j dBm T Py value = DsFE ~
Phase: Datarate: Modulation F;EFQOZUEDELEDEWQ > PATABLE
[1 [299.938965 kpaud [MSKE  ~| [~ Manchester RF Frequency -» FREQ[Z316]
. Close [ RF frequency: Channel Channel number: R filerbandwidth: FT:\EFQS';E::; > FREG[58]
& PETCTRLT [007E D00 [2412295748 MH:  [323251983 kHe | S [SHBEEEET KMz |FREQD D45
& PKTCTRLO [0:08) 0+00 AF Froquency - FREQ[0]
+- aDDA [0=09] 0=00 Prefened settings: FSCTRLT = 0«04
- CHANMR [0x0a] 0x00 Dataiate | Deviation | Modulation | B fiterbandwidth | Optimization | IF Frequency -> FREC_IF[4:0] =» 253 51 kHz
- FSCTRLY [040B: 0x00 24KBaud 38 KMz 2FSK 203 KRz Sensiliviy L ———
- FSCTRLO [0x0C): 0x00 24kBaud 38 kHz 2F5K 203kHz Curent 0-85C MDMC?GEI:E-HEJJZDD set -> FREQDFF(7.0]
) 10kBaud 38 kHz 2-FSK 232 kHz Sensitivity =\
- FRECZI00T 000 10kBaud 38 KMz 2F5K 232 kHz Curen il eleron=dURyTERS
+- FREQ1 [0x0E]: 0x00 250 kB = 1 SK C oy Channel bandwidth [sxponent) -»> CHANEW_E
- FRE Q0 [00F]: 000 Y g Cl Channel bandwidth [mantizsa) -» CHANEW_M
. Tk MDMCFGS = 03B
- MDMCFGA [010] 000 S00kBaud 0 MSK B12kHz Sensitivity Data rate fmatvlissa] 5 DRATE M
1 MOMCFG3 [011] 0400 MDMCFGS 2 073 - <
- MDMCFG2 [012] 0=00 ‘ Copy settings to Fegister Wiew |
= MDMCFGT [0412]: 0200
=1 MDMCFGO [Ox14]: 000
- DEVIATN [0x15) 000 Simple Fix | Simple T Packet BX | Packet T | PR test |
- MCSM2 [O0x16]: 0x00
- MCSMT [0%17]: 0x00 Length config Sync word: 30432 51+ Address config:  |No addre = ~ [~ Manual Init
- MCSMO [0x18]: 0200 ’
- FOCCF [1] 0400 Packet length: Packet count:  |200 Address: [ FIFD Autoflush
- BSCFG [Ox1A] 0=00
D ARCTTRI 2 NG Nunn ™ iew format: MDMCFGT = 0x20 ~
Forward Eror Correction -» FEC_EN
Hex = MDMCFGE2 = 0403
Sync mode -» SYMC_MODE[2:0]
r PKTCTRLO = 0x05
Packetformat -» PET_FORMAT[S:4]
Forced to O by P,
r CRC aperation -» CRC_EM[2]
Forced to_1 by P,
GDO2 oulput pin configuration. File g F‘aFc;ectecdogI%b-; F\E{NGTH_CDNF!GH 0 -
Ql Device ID: Mok Connected Last executed command: Date: 02,02,2009, Time: 15:01:42




7. Importing a Settings Template

Copy to clipboard |

| Filename: |

Expart format Output ] Help ]
Template name: | Save
™ Make chip specific
[T Mormal Yiew surnmary Comment delimiters: @
Header:
RN| m| RO|Rd| | aH|ah|ap| wH|eh|vD| <«
For each register: |
Foaoter:
Templatez
| Refresh list Delete |
“Address definiti A~
[ Conztantz_Table
- ihgs
RF settings
RF settings SoC S
RF settings struct typedef
SirnnlieiT| wattinas b
it to file

Close

8. Copy Constants_Table.srfsexp in the CC2500_Release Directory:

CC2500_Release
File  Edit Wiew Favorites Tools  Help

Back = ¥ ,'--'Search |77 Folders

F @ X9 G F

¥

Address”@ CH\CC2500_Release |

Mame
|C)Debug
hﬂsettings
cc2500.h
cc2500_conskants.c
CC2500_Example.dep
CC2500_Example.ewd
CC2500_Example. ewp
@ CC2500_Example, eviw
CC2500_Inkerrupts. dep
CC2500_Interrupts,ewd
CC2500_Inkerrupts, ewp
Ca CC2500_Radio_General_Configuration.cfg
CC2500_Radio_Interrupts_Configuration.cfg

Open

init_cc2500.c
Readme, bxt
RF2500_Interrupk_Tx_RX

RFZ500_Simple_Ti_Ri_M b0 Bluetooth

@rF Serial Moritor. bt E—

Send To

Create Shortcut

Delete
Rename

Copies the selected items to tH

Properties

Scan for Wiruses...

Size

41 KB
4 KB
9KE

14 KB

45 KB
1KE
9KE

14 KB

46 KB

11 KB

11 KB

13KE
1KE

88 KB
1KE

22 KB

26 KB

52 KB

Tvpe

File: Folder
File Folder
HFile:
CFile:

DEF File
EWD File
E'WF File
1AR. IDE Workspace
DEF File
EWD File
EWF File

Microsoft Office Qu...
Microsoft Office Qu...

CFile

SRFSEXP File
CFile

Text Document
CFile

C File
HyperTerminal File

Date Modified
10/8/2008 3:21 PM
10{17/2008 1:03 PM
12{10/2008 6:54 PM
12{17/2008 10:09 AM
2/8{2009 4:15 PM
10{12/2008 4:54 PM
11/3/2005 2:45 PM
10{17/2008 1:17 PM
2/8{2009 4:18 PM
10{17/2008 1:28 PM
11/18/2008 1:13 PM
2/5(2009 4:18 PM
11/18/2008 1:14 PM
11/18/2008 1:17 PM
10{27/2008 9:16 AM
12{11/2008 2:20 PM
11/3/2008 10:40 &AM
2/8(2009 2:35 PM
2/8(2009 2:35 PM
11/18/2008 11:17 AM

the new location, use the Paste command.




9. And paste it in the SmartRF Studio Directory:

& C:\Program Files\Texas Instruments\SmartRF Studio

File Edit View Favorites Tools Help
o Back ~ ) T O search Folders y Gy X ) M- | O
nddress“_ﬁ C!\Program Files\ Texas InstrumentsiSmartRF Studio L A Go
Mame Size | Type Date Modified e

Address definitions. stfsexp1100 1 KB SRFSEXP1100 File 10/5/2006 9:02 AM
Address definitions. stfsexp1150 1 KB SRFSE¥P1150 File 10/5/2006 9:02 AM
Address definitions, srfsexp2400 1KE SRFSExPZ400 File 10/5/2006 9:02 AM
Address definitions, stfsexpz420 1 KE SRFSEXPZ420 File 10/5/2006 9:02 AM
Address definitions. stfsexp2500 1 KB SRFSEXPZ500 File 8/28/2007 7:50 AM
Address definitions, srfsexp2ss0 1KE SRFSEXPZ550 File 10/5/2006 9:02 AM

51 SFR definitions. stfsexp 1KE SRFSEXP File S126{2007 5:00 AM
| onskants_Table srfsexp i 1 KB SRFSEXP File 10/27/2003 12:09 PM
Packet sniffer settings.srfsexp 1KE SRFSEXP File Sf22/Z007 9:33PM
RF settings SoC.srfsexp 1KE SRFSEXF File 9142007 12:53 PM
RF settings struct bypedaf.sef... 1 KB SRFSEXP File 8/23/2007 2:02 PM View ,
RF settings.stfsexp 1KE SRFSEXP File Sf26/2007 5:00 AM
SimpliciTI settings, sifsexp 1 KE SRFSEXF File S125/2007 1:51 AM Arrange Icons By 4

SmartRF Studio Mini-Launcher... 24 KB Application 10/6/2008 9:50 AM Refresh
SmartRF Studio.exe 1,380 KB Applicfation 10/6/2003 9:50 AM Customize This Falder. .
smarkrf_adapter.hex 19KE HE¥ File 1z2/18/2002 954 AM
.:a] SRFESz400.dlI 292 KB Application Extension  10/6/2008 9:49 AM
.:;] SRFSz4z0.dl 266 KB  Application Extension  10/6/2003 9:49 AM Paste Shortcut
.:w] SRFESZ430.dl 288 KB  Application Extension  10/6/2008 9:49 AM Undo Mave Chrl+2
| %) srFs2s00.dI 1,776 KB application Extension 1062008 9:49 AM
|%) srFszs10.dI 1,536 KB Application Extension  10/6/2008 9:50 AM Mew '
.:a] SRESzE20.dlI F00KE  Application Extension  10/%/2005 9:50 AM Properties
.:a] SRFES2E30.d1 272KB  Application Extension  10/%/2008 9:50 AM
| %] srFszss0.di 1,246 KB Application Extension  10/6/2008 9:49 AM
Q‘SRFS.exe 916 KB  Application 10/6/2008 9:50 AM
.:a] SRFSCodeExport.dil SZ KB Application Extension  10/6/2008 9:49 AM hd

10. Refresh the list for the Constants_Table to appear. Double click on it to
use the template to generate the code:

Export format Output l Help ]
T | t |E: t t T bl S J,n’****************************************************f -~
emplate name: ongtants_T able ave
= - i Global Variahlezs

e e

™ Make chip specific

™ Wormal View summary Comment delimiters: |44 - const unsigned char cc_radio table [70] = {
0x0E,0x04, // FICTRL1 - FREQUENCY SYNTHESIZER CONTROI

Header: 0x0C,0x00, // FSCTRLO - FREQUENCY SYNTHESIZER CONTROI
* Global Yariables 0x0D, 0x5C, / FREQZ - FREQUENCY CONTROL WORD, HIGH
i 0x0E,0=4E, // FREQL - FREQUENCY CONTROL WORD, MIDDI

0xOF,0xC5, ¢/ FREQD - FREQUENCY CONTROL WORD, LOW E
0x10,0x2D, // MDMCFG4 - MODEN CONFIGURATION.
0x1l,0%3E, // MDMCFG3 - MODEM CONFIGURATION.
F‘N| m| F5D|F‘d| fd| AH| ah|i”~D| VH| Vh|VD| ﬂ 0x12,0%73, // MDMCFGZ - MODEM CONFIGURATION.

. 0x13,0x23, /F MDMCFG1 - MODEM CONFIGURATION.
For each register: |DH@AH (@, Ox(EhH @0, @(E @/ @RN@EC@ - @RD@ Dxl4’ DxML’ 4/ MDMOFGO - MODEM CONFIGURATION
. . .

congt unsigned char co_radio_table [70] = {

Ox0O&, 030, 7 CHANNE - CHANNEL NUMEBER.
Footer: 3 Ox15,0x01, 7/ DEVIATN - HMODEM DEVIATION SETTING (WHERN
congt ungigned char *cc_radio_pointer = co_radio_table; BB, W8S, 7 DRI = WIRIE 0D 15 7 BN,
Oxz2Z,0x10, ¢ FRENDO - FRONT END Tx CONFIGURATION.
Ox1&,0:18, // MCSMO - MATN RADIO CONTROL STATE MACE
Ox19,0x1D, // FOCCFG - FREQUENCY OFFSET COMPENSATIOM
Templates 0x1a,0x1C, // BSCFG - BIT SYNCHRONIZATION CONFIGURZ
0x1E,0xC7, // AGCCTELZ - AGC CONTROL.
Pefresh list || Delete | 0x1C,0%00, // AGOCTRLL - AGC CONTROL.
0x1D,0xE0, // AGCCTRELO - AGC CONTROL.
0x23,0xE4, // FSCALS - FREQUENCY 5YNTHESIZER CALIBRI
Oxz24,0x04, 7/ FSCALZ - FREQUENCY 3¥YNTHESIZER CALIERE
Ox25,0:00, /f FACALL - FREQUENCY SYNTHESIZER CALIERE
) Ox26,0x11, /7 FSCALD - FREQUENCY 3YNTHESIZER CALIERZ
Egz:mgz Sor Select Refresh 0x29,0x59, ¢/ FSTEST - FREQUENCY SYNTHESIZER CALIERI +»
RF settings struct typedef < >

Siranlici Tl wattinne

Copy to clipboard Wwiite to file Fileriame: — 1%h Cloze




11.Select Normal View summary to show the radio settings. Then select
Write to file to update the code:

tudio Code Export

E xpart farmat Output l Help ]

Template name: |E0nstants_TabIe Save :::: ghigcortl EEEEED
roduct =

I™ Make chip specific /4 Chip wersion = E [(VERSION = Ox03)
/4 Crystal accuracy = 10 ppm

v Mormal Yisw summary Comment delimiters: 4/ - A4 ¥-tal frequency = 26 MHz
/4 BF output power = 0 dEm

>

Header: /4 BX filterbandwidth = 541.666667 kHz

*  Global Variables /4 Phase = 1

/ /4 Datarate = 249.935965 kBaud

. . 44 Modulation = (7) M3K

eonst unsigned char oe_radin_table [70] = { /4 Manchester enable = (0) Manchester disahled

/4 BF Frequency = 2419.995145 MH=
F‘N| m| F‘D|F‘d| rEI| ﬁH| c"h|ﬁ*D| VH| Vh|VD| ﬂ // Channel spacing = 333.251953 kHz LJ
. /4 Channel number = 60
For each register: |DH@AH@.UR@VH@@,@@<<@ M @RN@E @ - @RDE 77 Optimization - Sensitivicy
A4 Sync mode = (3) 30/32 sync word bits detected
Foater: k /¢ Format of RX/TX data = (0] Normal mode, use FIFOs £
/4 CRC operation = (1) CRC calculation in T and CEC c
/¢ Forward Error Correction = (0) FEC disabled
/74 Length configuration = (1) VWariable length packets,
/¢4 Packetlength = Z55
Templates /4 Preamble count = (2] 4 bytes
/¢4 Append status = 1
Fefresh list | Delete | 44 Address check = (0) No address check
/¢ FIFOD autoflush = 0
*Address definitions - /7 Device address = 0
CH1 5FR definitions = /¢4 GDO0 signal selection = [ 6) Asserts when sSync worc
itz Table f# GDOZ zignal selection = (41) CHIP_RDY
Packet sniffer settings

RF zettings * Global Wariahles
RF zettings SoC £

RF settings struct tupedef < |

Sirnnlici Tl zattinne

Copy to clipboard | ‘Wwiite to file | Filename:  |*h Cloze

const unsigned char *cc_radio_pointer = co_radio_table;

|<

|»

|

12.Overwrite cc2500 constants.c:

Save in; |ﬁ CC2500_Releasze ﬂ = EF ,

IC)Debug Ej] RFZ500_Simple_T¥_Rx_Main.c

Selhings ) CC2500 Release =
|'_.:=j cc2500_conskants.c Dok —
[ T % T‘: t;l:l ‘
% init_cc2500.c y - ocumens

g a0271484 on LTADZ71434

E’] RF2500_Inkerrupt_Tx_Rx_Main.c < [C) Local Disk

File narne: |u:c25l]ﬂ_u:u:unstants.|:

Save as type: ||: File [*.c] ﬂ Cancel

'E C:ACC2500_Releaselcc2500_constants.c already exists,
L

Do wou want to replace it?

es | Mo |




Was the file overwritten?

NEES &

FELLE

Files
2 ECC2500_Example
cezhan_Feample - Dabueg
2 L Board Suppan Files

4@ ) Conhguraban

£ L1 Map Files

1 Ty WSP430_Templae

[ Rnda Filas

c
2 B RF2500_Simple_TH_R¥_Man.c

@ L Ovput
5 G CC500_etmmipss - Dabug

ff Bddrass chack = (0] Mo ddfrace check
FIFD antafiueh = 0
A Devics addrase = 0

30/ G003 ssgmal selection = (41} CUTR BDF
0.

¥ EDOD sigral aslaction = [ ] ASHArts Whan ayne word Bas Bean sant / recaived, dnd de-aearts ot

A0+ Flobal Variablas

1

Vicomat wnmiqued char <z tadio_cabie [10] = |
- FERGERCY SveTNESI ;
— FEGUENCY SRTNFSTIER CONTRAL,

verview | CCE500,_Txangle | EE2500 frbemts |

L1

Wach e ®
Expenssion ialug Location =
[ CC2500_Sharas_Fegier  CC2500_Chip.. Memeny w2l
FIPD_ETES_AVALAMLE T () Mamary {1
MACHINE_STATE “r (000 MamoryDs21
L CHEP_REALY "¢ [Beellll) Maman il
Il Radio_Fix_Deta * Simpie Tran_Memany 2]
(0] ** ) Meman (e
- m FMEN Momoneledi
] i (0s6i) Memony a2
= m o [T} Mamany
= [ B (270 Mamany In2i
5] T (i) Mamany iy
&
ul
- m
i} Memory a2
L] Mamany s
(]
¥i
]
14]
- ps
16] Memony a2
L]
= 18]
14]
]
[21]
2
[23]
~ B4
= [25]
[28]
7
28]
]
3]
[ 5 {Ie? )
3] * I
-
= [
[35] Mamany e
[ Memany s
k4] Memeny (e
- e Momory 02
3] Memony a2
[ Mnmany e
[41] L 2+

Log

n Fab 00 161052 200 Inforfaca dil version 2142

n Fabs 08 161852 2009 Devics  MEPA30FI274

Zun Fob 00 181052 2009: Exiomal vohage 0.0

Sun Fels 08 16.18:52 2009, VCC volage 35V

in Frs 08 1610°58 2009 Dowsload compleo

n Feel 08 16.18.58 2009, Landed debugee CYCC2500_Fleensé\Debug\Exe\CO2500_Example 443
n Fab 00 161058 2009 Tangat reset

i Fisb 08 16.20.15 2009, Tagut eacifion stopped by usie

13.Rebuild both devices. The functionality of Lab 1 should occur but with
less interference from your neighbor.

File Edt Wiew Cal Transfer Help

DE @ 3

Radio Reset Successful
CC2500 Revision Match
Radio Programmed
Verified ....

Fixed Packet Enabled ....
Address Check Disabled
Append Status Disabled
IDLE Radio ....=

Power Down Radio ...=
TH FIFO Loaded ...
Freguency Synth Enabled
Calibrating

Frequency Sunth On
Transmitting . .=

IDLE Radio ....=
Power Down Radio ...=
Receiving
Calibrating
Receiving
Rx Data ...
IDLE Radio ....=
Power Down Radio

:.éimple Transmit and Receive Message using the eZ430-RF2500

>

LM Frint echo

Caonnecked 2:31:04

fubo detect | 9600 8-N-1 SCROLL




Lab 3: Eliminating the State Machine

1. Select the CC2500_Interrupts — Debug Project and open the
CC2500_Radio_Interrupts_Configurations.cfq file:

Z IAR Embedded Workbench IDE
File Edit Wiew Project Emulator Tools Window Help

DEH@ & L eBlo-[ /v wumEeedn W A0

[Workspare Wl CC2500_Radio_Interrupts_Configuration.cfg ®
CC2500_Internupts - Debug |
Fios TEr g | | 74 Use GO0 Pin 0 funcrion defined in init GDO_0
e 1 /
B B cc2s00_Example I
[P CC2500_Example - Debug v 77 -DUSE_GDO_0
ﬂCCZE[II]_Interrupts—Debug v ¢ 78

@ (1 Board Support Files T
Cand " L

A ! { B0 Use GDO Pin 2 function defined in init_GDO_2
Yo oo empe Comouaion e ] Lo y
@ e T8z
= Ca MEP430_Template | 83 //-DUSE_SDO_2
@ (3 Radio Files ;o84
RF2500_Interrupt_Tx_Rx_Main.c « i85
L@ 0 Output {86 Set Radio to ewbed length byte inte the payload, position 1
187 2

2. Setin CC2500_Radio_Interrupts_Configurations.cfg:

~DUSE_GDO_0
//-DUSE_GDO_2
//-DVARIABLE_PACKET
~DFIXED_PACKET
//-DALLOW_ADDRESSING
//-DAPPEND_STATUS
//-DFORCE_TRANSMIT
//-DFORCE_RECEIVE
~DTERMINAL
//-DVERIFY
//-DDEBUG
//-DMAX_POWER

3. Build & Download the Code into both devices and run the steps in Lab 1:




Output to the hyperterminal:

& test - HyperTerminal

I IEJEJE W () I 3 3 I
***;****
EX X

>

File Edit Wiew Call Transfer Help
o] |
s e/430-RF2500

RF2500 Interrupt Driven Transmit and Receive Demo
Copyright 2007

Texas Instruments Incorporated

All rights reserved.

Version 1.00

Radio Programmed
Verified

IDLE Radio ....=
Power Down Radio
Receiving ...=

Rx Data .
IDLE Radio ....=

Power Down Radio

Radio Reset Successful
CC2500 Revision Match

Fixed Packet Enabled . ...
Address Check Disabled
Append Status Disabled

»

..Simple Transmit And Receive Message using the CC2500 Radio

Connected 3:03:05 Auko detect

SCROLL CAPS | MUM Capture Print echo

Q600 5-M-1

What changed?

4. Add a vertical window:

Fias
2 Bccsi_Eamgie
o500 Evmmple

RF2500_Simpla_Tx_FX_Manc
{1 1 Dutpur
1 (9 CC2500_inberrupts - Dubug v
23 Boaed Seppon Files
) L Certiguention
Mg e
{0l CIMSP433,_Tamplste
CiRadia Fies
BYRFES03_irmamupt_T_Pox_ Mainc
e 1 Do

T e Tl i Prevains Wik
Chona M Taot Escngt et
Choie A i Taba

wemigmed char Fact Muabes:
welatile POT_INWIT eegister_type teomst FONT_L INPUT tegistes:

hmigned char Fadto b Saralia]s

=
Blmwtern walatile (23500 Fadin_Sravus_Flegs_type 52408 Badio_Starus_Flegss
"

Fimstern welstile CC3500_Starus Fegister_type *CC3500_Statms Pegieses:

Fimatern wletile wnsiymed char Bytas_in_Te_ViTO;
"
| Flestern wlabile sssigeed char Bytes i Bx FIFD:

"

Fewiern const wnrigned char Rerima Packer Lengrh:
oim
10k ertern wnrigned char Best Chasmels

ioane
Aidestern velatile wamiyaed char DU Rx_Dats Fandy;
104

108

108+ mainc - Initislizetion

B0 amsigmed Ant 1is comt -0

12 _sisable tsreseipti)s
3y
14
ME/  The usitielisetions e part specific scae devices iy mot have the
18
MT e STITEN 0
18
MF  snac_Wasic_Sleck_Fiua {17
12
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5. Compare the Interrupt Main versus the Simple Main:

Files
& [cC2500_Evample
-1 GPCas00_Esampls - Debug
H L1 Board Suppart Files
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1 L M Files
@ 1 MSP430_Template
H1 L R
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Interrupt Service Routine

ArvemEepds e 0

Location:

__bic_SA_register_on et (9sl0):

for (imeigued int isd; ieefibE; ivels
FORT_2_TMTESSUFT_FLAG_reqiasac->PIN_4 = Clear:

TNTERRUTT_FLAG_teqiacee-3 FIN_§)

1
A PORT
Bie SE regiater on exit (9x10):

for (unsigmed int ie0: LesSISEC
m 2 IHTESSUFT_FLAG_Teqlazec->FIN_ s = Clear;

i |mm" TTERROTT_VERE_Teqincer—PIN 0]
'

_ble_SH_cegiater_un_exit (0]
AE (PONT_2_INMIT_cegistes-IN_6 = Lo}
'

PORT_2_INTERRUPT_FRZE_SFLECT reglazec-SPIN S = Low e High:
CC2500_Rasta_Searus_Flags. PACRET_CONPLETE + See:
Symeh_Bard Transmiceed feceived o Clear:

]
At (FORT_Z_INFUT_cegistes-»PIN_§ == Migh)
L]

FOT_2_INTERRUPT_ESGE_SELECT_reqiazar->PIN_6 = Nagh_ts_lew:
Syneh_Nord_Tranenitied_Raceived = Set;

m fimalymed Int 1=0; b<=F292; L0017
INTEPRNTT_FLAC_seyionee SFINS - Plescs

o {PORT_2_INTERRUTT_FLAS_regiscee->FIR_7)
!

static weigeed iRt trensition count
_bic SR register_om_exit (0xlD):

E3500_Radie_dtatus_Fiags.FLL_LOCFED = Seci

TTAnaiTion_counte;

for (unsigeed Ene Se0; foeRS2: S
FORT_3_INTERBITT_FLAS_tagiacer3bin_)
1

/7 Full GFU out of slesp mode on RETT

a #in
A Claar 158 Flag

## Bull CI0 sut of sleep mode en BETI

## Deboumce Fin
/¢ Clear ISk Flag

A Bul) GNP qut of aleep mode on BETT

#¢ Detvwmee: Pa
/¢ Clous IR Play

## Pl CHU gut of sleep mode cn RETT

A Dabiemes Pin
A Clmar T58 Flag
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Lab 4: Adding Radio Information

1. Select the CC2500_Interrupts — Debug Project and open the
CC2500_Radio_Interrupts_Configurations.cfg file:

Z IAR Embedded Workbench IDE
File Edit Wiew Project Emulator Tools Window Help

D& :c@daoc v wuEeER WS D

@E = CC2500_Radio_Interrupts_Configuration.cfg *
CC2500_Intemypts - Debug _'.] [ 73 prannant 1 Fe——
Fios Tin ER| | | 74 Use GDO Pin O function defined in init GDO O
lles e
B [ECC2E00_Example P ¢
(T CC2500_Example - Debug v | 77-pUSE_opo_o
[=]6 cc2s00_interrupts - Debug v [ - -
1 Board Support Files [
‘ 1;; gt il '\ 80 Use GDO Fin 2 function defined in init GDO_2
[#]CC2500_Fadio_lnterrupts_Corfiguralion.cig. [ *
I ap e [T
(IMSP430_Template | 83//-DUSE_GDO_2
|-@ (1 Radio Files -
RF2500_Interrupt_Tx_Px_Main.c . -
L@ (3 Output | 86 Set Radio to ewbed length byre inte the payload, position 1
L7 /

2. Setin CC2500_Radio_Interrupts_Configurations.cfg:

~DUSE_GDO_0
//-DUSE_GDO_2
//-DVARTABLE_PACKET
—DFIXED_PACKET
//-DALLOW_ADDRESSING
~DAPPEND_STATUS
//-DFORCE_TRANSMIT
//-DFORCE_RECEIVE
~DTERMINAL
//-DVERIFY

//-DDEBUG
//-DMAX_POWER

3. Rebuild both boards and execute the code as in Lab 1:




Output to Hyperterminal:

_# test - HyperTerminal

File Edit Mew Call

235 eZ430-RF2500
kAR QIR RF2500 Interrupt Driven Transmit and Receive Demo
=uxxnunxx_ f/f =xxx  Copyright 2007
wxxxxx/ ff [fxxxxx Tewas Instruments Incorporated
sx wxx(  fexxxx 1] rights reserved.
22222220 % Version 1.00

EX T

E T T

Radio Reset Successful ....
CC2500 Revision Match . ...
Radio Programmed . ...
Verified ....

Fixed Packet Enabled ....
Address Check Disabled ....
Append Status Enabled ....
IDLE Radio ....*

Power Down Radio ...=
Receiving ...=
Rx Data .... Simple Transmit And Receive Message using the CC2500 Radio

RSSI:.-072 LQL:000
IDLE Radio ....=*
Power Down Radio ...._

>

Connected 3:33:18 Auto detect | 9600 8-h-1 SCROLL CAPS | UM | Capture | Printecho

o




Lab 5:

Wireless UART

1. Unzip Wireless UART.zip

Winfip - Wireless UART.zip

= |3 Wireless UART
# | Debug
# ) Release
|5) settings

File Actions Yew Jobs Options Help

i e = e Ty ~

:ij-'_‘?* ==, { { s ey i 3 e i o

o B\ : iy B o
Mew Qpen Favorites Add Extract Encrypt Wigw Checkout Wizard Yiew Style

Address |ﬂ v| j." ||Ej|v [
Faldets X Mame Tvpe rModified
@ [wWireless IART.zip] [Chwireless UART Folder 12/10/2005 11:16 AM

»

Falder: i

Tokal 78 files, 1,324KE

00 .

2. To start the New Workspace Wizard, make sure to Stop Debugging, then

go to Help->Startup Screen

gl "
Fla Edt View Prokc Dmustor Toos Window [

DEEHS B e o |[] Conteee
Ind.,
F_ o
CL500_liirmets - Drtay 77 Verstom musher of the CCI500. This 13 cptimired out if Resd Veraion Mmber i oot
/# Past pmmber of the CCIS00. Thia i3 cpbisized out if Beed Bert Musber is not called
Fies o LBt
& EICC2500_Exampl HE30 Aontier Bference Guide
Exaniple MSP420 Enbecided Workbench User Gusde olatils PORT INPUT gagister_typs "cosst POST 1 IMPUT pegissss;
I"“ﬂm““ﬁ"’“l’"’ Dt MR €4+ Commplar Raeranch Gukde catis = =
-7 ECC2500_intermupts - Dabog M0 Mg e Gt char Radio_F_Datafr4]:
LaBonrd Suppart files LA ISRA C Refenen ke c
I Confqurtian 18R Lrks andl Licary Reference Guds frmlatile CC2S00_adin_Status_Flags_tyse CEIS00_Radio_Status_Floga:
= YECE68 ks maioCon| Prodet updates
B 0 Map Fies olatile CCi500_Statua Regiates type *CC02500_Stacus Registers
L2 hesEai0_Tempisie TR e pha W
RsdioFles | eee— ile unsigned char Bytes_in Ty _FIFO:
B RFZ500_Intesupn_Ti_Fi<_Man ¢
-0 2 Outgul = datite wneigned char Bytes_in_Bx_FIFO;
Sheaters const wnrigned char Nasiwis Packet_Length
foae
o A0lexters waigeed char Beot Channcl;
1oz
i 103exters wolatile waxignad chay UART Bx_Data_Basdy:
e
105
s naine Instzalization .
oaer %
© Eweid sain (veid)
o
110 wasigued imt Iole_count s0: /¢ Expiration of this timer (tested at the boctom of the While loop) pats the
i
L2 _daseble tmtecrupe(): #¢ Pound in <intrinsics b Disable iaterrupts ustil the MSP439 Peripherals an
LEE]
114
L5/ The initielizations are part specidfic scws devices msy not have the periphersls listed below “
1 7
LT ims_TYETEM [3: 4/ Tnitislisces MIPMID Srates Interrupts sod the Wetchdoy Tiser
Ll
DoM8 smar Basic_Clock_Plus (17 #¢ Tnitialize Intarnal Clock Sources for YART Timing
Do
1231 amsr_peee_1(): ## This is done for power purpsses cmly
1 47 Beripberel Bort Setlings are dove ia the Pecipherel
foan 4 Initislizetion. To Sawe Codes Space, thay can be
iz 44 vemaread oue.
ioAas
126 amue OSCIUART ()
T Ry
Do
DAz e cemm_Um ()
DoAM amcsEn_URD():
o
S L3 sen CREEN LED [Lowi: .l
_Ovesvn [ ECE500 Eraree] CE20 it | Jiss %1 1 o
= | Mossages Fila Line
Building configuration: CC2500_Imerrupts - Debug
Lipdatng uild tes
Canfigquratian is up-to-date,
vk [P i Fles [ g Lo ®
Qg the Riarbp ek Errers 0, Warnings 0
Jamiaat ot idal —_—




3. Open an existing workspace:

Create new project in current work space

Add exizting project to current waorkspace

[

Open existing workspace

Example applications

Recent workspaces:

Open |

[~ Do not show this window at startup 1

Cancel

My Recent
Daocuments

Desktop

My Documents

-

80271484 on
LTADZ2714584

m

by Mebwork
Places

() Debug
[CIRelzase

L) settings
! Wireless UnRT.ewwl

= Wireless USRT
My Recent Documents
Desktop
E} My Documents

g al0271484 on LTADZT1484
“ge [C:) Local Disk

File narne: |Wire|ess UART .eww

Files af type: |Workspace Files [* evnm]

The Wireless UART is the General Radio project with a dedicated Main file and
specific configuration file.

F h ot
Fls Edt View Projec Dmuistor Took Window el

‘vyemle# e L e

20

07

Fles
3Board Suppant Files

B RF700_Wirslass _LIART o
e e

& O

110

1lZextern wrigned char Fast_Musbe::
u1
1ldextern volatile PORT_INFUT cegister
us

17
| llfexters velatile CC2S00_Radis Statis
Do

108 extern volatile LOI_CRC Received Tecket_Status_type *LOL_URC Pecoived Tacket Status;

111 extern wariuned chas Vezaion Maber:

116 extern warigned char Radis Px_Datals

A0 exters conet unsigned char Tee_tadi pointer
108 extern const unsigmed char cc_tadic_able [701:

ersion nusber of bhe CCIP0, This i optismiced out 1f Beed Versson Masber ia oot o4
Part pusber of the CUZA00, This 3 cpbisiesd out if Bead Part_Musber fs mol crlled

type ‘romst PORT 1 _IHFUT register:

Fiage_type CCZSO0_Radis_ttatus Flage:

| lzlexters volatile CC2500_3ratus Fegister_type "CCZ500_3tacus Regiater:
1z

12 extern valatile wigned chas Bytes_in Te FIFO:
12
lidextern volatile unsigned char Dyces in Fx FIF0;
125
128 extern conel worinned chas Masima Pechet_Length:
187
120 axtars vaLstile unsigned char UAET Fx Bats Ready:
128
130 extern char UART_R_Data
13
138
1234 sain - Imitialisatics .
134
135 voud sain [voud)
138
137 wesigned dnt Tdlr #7 Expiration of this timer (tested st the butes the Wnkie ool puts the ¢
10
138 digable_insessupsil: #¢ Found in <intrinsics.h> Diseble intarsupts until the ASIMI0 Peripherals are
1an
141
182 /% The initiadizations are part apecific soee devicea may mot have the peripherals Hated below
141
{4 dmic SYSTEN (13 /¢ Initializes NEPd$0 System Intersupcs and the Watchdoy Timer
T
{185 isic Besic Clock Plus (1: ## Tmitielize Internad Clock Soarces for UART Timing
147
140 amie_peee 10): £ THi® i8 dena for pousr purpatas anly
148 anic_porc_i( #¢ Peripheral Port Settings are dome in the Peripheral
150 amae_poee_ 44 Inteislizatren. To Save Codes Spece, they oun be
151 dmie Peer d00: £ pemacked oty
185z
153 #sder TERNINAL
154
| oiss e vscrmar e -
s AT Il la] I o
Massagas Fia Una
[ |
skl | Drtxag Loy =
Readr Lirans 0, Warnegs 0 inl, call




The Configuration is set as such:

~DUSE_GDO_0
//-DUSE_GDO_2

-DVARIABLE_PACKET
//-DF1XED_PACKET

-DALLOW_ADDRESSING
//-DAPPEND_STATUS

//-DFORCE_TRANSMIT
//-DFORCE_RECEIVE

-DTERMINAL

//-DVERIFY
//-DDEBUG

-DMAX_POWER

4. This lab needs 2 eZ430-RF2500 boards, both set up on HyperTerminal.
The HyperTeminal session will need software flow control:

e e e

B COM26 Properties

1| o BN

Part Settings |

Bits per second: _

son / #off
Hardware

i 0K, “[ Cancel ][ Apply ]

Disconnecked Auto deteck Auto detect




HyperTerminal Welcome Screen:

g test - HyperTerminal

File Edit View Call Transfer Help

Radio Reset Successful ...
CC2500 Revision Match
Radio Programmed ...

Type Message Here
Carriage Return Transmits Packet

>

Connected 0:00:21 Auko detect 9600 8-N-1

Typing a message on one Terminal application followed by a Carriage Return
will send the message.



