Debugging the KeyFob demo software on CC2540 with CC-Debugger
and IAR Embedded Workbench for 8051 8.20.2

The following document shows the few steps required to successfully download and debug the CC2540
KeyFob Demo software from the BLE stack, version 1.3.

Step 1: Download and install TI's Bluetooth Low Energy Stack, version 1.3 from www.ti.com/tool/ble-
stack.

Step 2: Install IAR Embedded Workbench for 8051, v8.20 + Service Pack 8.20.2

Step 3: Open the KeyFobDemo project (C:\Texas Instruments\BLE-CC254x-
1.3\Projects\ble\KeyFob\CC2540DB). The following warning might appear:

IarldePm 2

& The project file 'KeyFobDemo.ewp' is in an old format.

¥ Would you like to convert it for use with this version?

(The converted project will not work with older versions of EW, but a
backup copy of the original file will be made.)

ves || Mo

Just click yes and continue
Step 4: Build the project (Project -> Make). The compiler and linker should report 0 errors and 0 warnings.
Step 5: Debug (Project -> Download and Debug). A dialog window like the one below might appear.

Select the correct target. In this case, it's the CC Debugger connected to the CC2540 KeyFob. Highlight
the correct target and click the Select button.

Target Selection @

EB ID: 0181, Chip type: CC2540, EB type: SmartRFOSER
EB ID: 9333, Chip type: = z :

Mote: A target cannot be selected when used in
another debug session ar in other applications.
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Step 6: IAR downloads the software to the target,

good so far.

and runs and halts the target at main. Everything looks

& KeyFobDemo - IAR Embedded Workbench IDE [E=nEcE
File Edit View Project Debug TexasInstruments Emulator Tools Window Help
D& = | | - 3 |
S 2aLBE X
Workspace * | keyFob_Main.c ‘ #0 - x Disassembly x
[CEZEdDDKrmimKeyfnhS\ave hd e Goto -
~
Files i o T‘ * FUNCTIONS Disassembly i
B T ST I e T T P
B (JKeyFobDe... v LI_EXT_ExtendRfRan
DAPP /% This callback 1s triggered vhen a key is pressed #/ 007F73 CO 82
- CIHAL void MSA Main KeyCallback(uintf keys, uintf state); 007F75  CO &3
Laue 007F77 74 FD
@ CaNP [C] fsddshbsddbhhhhdd d R b dd bk Ak kAR R A A Ed R AR AR R R R A A dh R A G AR R R F AR R R AR AR F R AR A A E R AR AR R AR AR R AR 007F79 12 19 00
FE0sAL * gfn main 007F7C 85 18 82
= CIFROFILES 007F7F 85 19 83
DTOOLS # gbriesf Start of application. an7Fe2 74 16
@ Lot - no7Fa4  FO
* fparam nons 007F85 74 01
- 007F87 12 19 4B
* @return none ) 007FEA 74 D4
L . 0o07Fec  FO
007F8D 74 02
int id
=4 matn (old) OD7FSF 12 19 4B
/* Initialize hardvare */ Wiziste i
o FAL, BORRD, TNTT()); 007F33 12 7E DO
- - 007F96 74 16
// Initialize board I1/0 007F98 02 7F 46
InitBoard( OB_COLD ) HAT_BOARD _TNIT()
E main:
/* Initialze the HAL driver #/ O007F9E 53 BE FB
HalDriverInit{); HAL BOARD _TINIT()
007F9E  EE 9D
/* Initislize NV system */ 007FA0 A2 E6
03al_snv_init(}; 007F42 50 Fa
ceias HAL BOARD_INIT(}
/* Initiaglize LL */ 007FA4 ES C6
/* Initialize the operating system */ DOTFAE 54 80
nsai A;;;:; st;n;(J'p arne e OEEE) - &3 &
ST i UD7FAA FS5 C6
/* Enable interrupts *#/ _}_“}ET?OA@—HIT() <
KeyFobDemo a o ol = I b
Y
Log
Thu bdar 07, 2013 19:22:43: Using license: Network license: DOS316 (ST
Thu bar 07, 2013 15:23:05: Download completed and wverification successful
Thu bdar 07, 2013 15:23:05: Loaded debugee: C\Texas Instrurments\BLE-CC254¢1 3\Projectsible\KeyFob\CC2540DBVCC2E400K-mini Keyfob Slavel\Exe\KeyFobDerno.d51
Thu Mar 07, 2013 15:23:05: Target reset
g
=
=1 m »
3
& Debug Log | Build x
Ready NUM

Step 7: Single stepping in the code. | observe that the target steps through the assembly code for the
HAL_BOARD_INIT() macro, and eventually gets as far as to the InitBoard() function. So single stepping
seems to be working fine.
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Step 8: Click the "go" button ("->->->") and let the target run freely for a while. Now press Break. The IDE

displays the following:

& KeyFobDemo - IAR Embedded Workbench IDE ==
File Edit View Project Debug TexasInstruments Emulator Tools Window Help
L] [o o] - EE Y
Sle|l2aL2 22X
Workspace % [ eyrob_Main.c el seep.c 0 v x Disassembly x
CC25400Kmini Keylob Slave — w| [ |+ irput pavametess —  Golb v [LogicalCade -
Files &n B ’ Disassembly 3
+ gparam None. m
B JKeyFobDe... v . 007FEE 12 05 B6 ICALL osal_pwragr_device: :7reld
@ aaPP + output parameters osal_start_system(): -/ No Return from here
@ CaHAL - O07FES 12 05 74 ICALL osal_start_system: :?relay
] N:] + gparam None. return 0
o] - 007FEC 74 00 MOV R2, #0x00
FmC10sAL + greturn None. 007FEE 7B 00 KOV R3.#0x00
DPROFILES - 007FF0 02 01 385 LIMP ?BRET_FF
mTooLs #pragma optimize=none 11lnexpectedEndCauseHandler
L@ [30utput void halSetSleepMode (void) 007FF3 02 01 35 LIMP ?ERET_FF
B 007FFE  FF MOV R7.A4
// WARNING: DO NOT ADD ANY ADDITIONAL CODE; THIS IS A FIXED STZED SEGMENT! 007FF7 FF HOY  R7.A
PCON = halSleepPeonValue; 7 7 BCON = halSlespPoonValus:
lov vaking ISR from running in order to give the highest priority to LI :| halSetSleepkads
Ea L4 007FF8 85 1A &7 MOV PCON, halSlespPoonValue
> ——r
Ed = 0:
] /45t hhb bt bbbk k kb kb £k kR £ £ A AR R h S kb £ £ bk bk AR RS R AR AR R AR RS SRR R £ R AR SRS AL RS 007FFE  C2 AF CLR  IEND.EA
+ g ralSleep }
+ gbrief function is sa OSAL task lesp using and 008000 02 01 1D LIMP __program_start
* ex g OSAL interface. the lov pover mode of the LL 008003 02 1F 34 LIMP RF_Errorlsr
* and the CC2540. 008008 FF MOV  R7.A
* 008007  FF MOV R7.4
+ input paremeters 008008 FF MOV R7.A&
- o0ogo0ns  FF HO¥  R7.A
* gparam osal_timeout - Next OSAL timer timeout, in msec. onsonaE  FF WOV R7.A
- 00800E  FF MOV R7.4
* output paramsters 00800C  FF MOV R7.A4
I 008000 FF HOV  R7.A
| fpaxem Hoae. 00B00E  FF WOV R7.A
+ sreturn Jons 00800F  FF HOV  R7.4
L., A . 008010 FF WOV R7.A
votd nelSleep ( uinea2 coel siseau | oog011 = T BT -
KeyFobDemo e — D < 1 v
x
Log
Thu bar 07. 2013 15:22:43: Using license: Netwark license: DOSS16 (STD)
Thu Mar 07, 2013 15:23:05: Download completed and verification successful
Thu bdar 07, 2013 15:23:06: Loaded debugee: ChTexas Instuments\BLE-CC254x-1.3\ProjectsibleiKeyFolbhCC2540DB\CC2540DK-mini Keyfob Slave\Exe\KeyFobDemo. db1
Thu har 07, 2013 15:23:05: Target reset
o
=
2| <[ i »
2 Debug Log [Buld 3
Ready NUM

If I now try to single step again, | still have full control of the target. So it seems like debugging works fine.
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So what about the project options? Let's take a closer look at the most relevant options:

Options for node "KeyFobDeme” @
Cateqgary:
C/C++ Compiler
Aszembler
Custom Build Target | Data Pointer | Code Bank | Output | Library Configuration | Lit * | *
Build Actions
Linker Device information
Debugger
Third-Party Driver Devige: CC2540F256 )
Texas Instrument: -
. P| -
F52 System Mavigs CEU core: __ ]
Infinean i
Mordic Semiconduc Code model @ Do not use extended stack
ROM-Maritor | Banked ") © Bxtended stack & |0<002000
Analog Devices
Silahs Data model Calling convention
Simiator |Large v| |XDATAstackreentrant v
Location for constants and strings
Number of vitual registers: (15 5| - DAMmemory
@ ROM mapped as data
(71 CODE memorny
[ k. J [ Cancel

-
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Options for node "KeyFobDemo”

Category:

General Options
C/C++ Compiler
Assembler

[ Factory Settings ]

Custom Build Cortig |DUtDLﬂ I Extra Output I List

|#de§ine | Diagnostics | Check| * | *

Build Actions

Debugger
Third-Party Driver
Texas Instrument:
F52 System MNavigi

Linker configuration file
Ovemide defautt

Infineon

Mordic Semiconduc || Ovemide default program entry
ROM-Monitor (@) Ertry symbol |__ program_start
Analog Devices Defined by application

Silabs Search paths: (one per line)
Simulator

Baw binary image
File:

SPROJ_DIRS ..\ vcommontec 2540 _S1ew_cc2bdlb xcl

8

Symbal:

(-]

Segment:  Align:

k. ] [ Cancel
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Category:

Options for node "KeyFobDemo”

General Options
C/C++ Compiler
Assembler
Custom Build
Build Actions
Debugger

Third-Party Driver
Texas Instrument:
F52 System MNavigi
Infineon

Mordic Semiconduc
ROM-Monitor
Analog Devices
Silabs

Simulator

[ Factory Settings ]

Config | Output | Bxra Output | List | #define | Diagnostics | Check * | *

Cutput file

Fomat
(@ Debug information for C-5PY
With untime control modules
With 10 emulation modules
Buffered terminal output
Allow C-5PY-specific extra output file
© Other Cutput format: | intel-=xtended

Format wariant: | Mone

: Secondary output file:
KeyFobDemo.d51 {Mone for the selected format)

Moduledocal symbaols: | Include all

Ok

] [ Cancel
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Category:

Options for node "KeyFobDemo”

General Options
C/C++ Compiler
Assembler
Custom Build
Build Actions
Debugger

Third-Party Driver
Texas Instrument:
F52 System MNavigi
Infineon

Mordic Semiconduc
ROM-Monitor
Analog Devices
Silabs

Simulator

[ Factory Settings ]

Corfig | Output | Extra Output | List | #define | Diagnostics | Check * | *

[¥]i5enemste exdra outout file!

Cutput file
Crvemide default
CC2540MiniDlk DemoSlave hex
Format
Output format: [irrtel-extemded "]
Fomnat variant: [Nune "’]
k. ] [ Cancel
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Optiens for node "KeyFobDemo"

Eelisiis Factomy Sethings ]
General Options
C/C++ Compiler
Assembler
Custom Build Setup | Images | Extra Options | F‘Iugins|
Build Actions
Linker Driver Bunto
[Ts Instruments - ] main
Third-Party Driver
Texas Instrument: BExclude system breakpoints on
F52 System Navigi et [ putchar [] getchar
Infineon
Mordic Semiconduc Setup macros
ROM-Marnitor [] Use macro file
Analog Devices )
Silabs .
Simulator Device Description file
[ Qverde defaut;
STOOLKIT_DIRS\confighdevices'\ Texas InstrumentshioCC2540F

[ Q. ] [ Cancel
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Category:

Opticns for node "KeyFobDemo”

General Options
C/C++ Compiler
Assembler
Custom Build
Build Actions
Linker
Debugger

Third-Party Driver
F52 System MNavigi
Infineon

Mordic Semiconduc
ROM-Monitor
Analog Devices
Silabs

Simulator

Downrload | Target

Factory Settings ]

Erase flash
[7] Suppress download

Betain unchanged pages

[ Retain flazh pages

Verify download
@ CRC-16
(") Read back memary

Fash lock protection
[ Lock flash memory
i@ CC117y, CC2430, CC251x
Boot block lock
Lock bits 000k (all page

“page size info. missing:

CC253%, CC254x

example: 0-6,3,12

[7] Debug interface lock

[ Q. ] [ Cancel
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