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1 N4

CC-Debugger= Z R i fl F #1817 7E CCxxxx 8051-based System-on-Chip (SoC) ] #%, PC
uii L H & SmartRF™ Flash Programmer [9] F1IAR Embedded Workbench® for 8051 from IAR
Systems [15].

MIEREFE 28 )E, SoC devicest] LA 4 SmartRF™ Studio [8]. SmartRF Studio ¥, [ 1 SoCitsz
H COxxxx RF it %% (CC2520, CC2500, CC110x, CCllxL, CC112x, CC120x), 4N/ 4R 71E
chapter 6.3.

F4b, CC Debuggern] DL SR & fid & CC85xx devices with PurePath Wireless Configurator

2 %5
CSn Chip Select (active low)
DC Debug Clock
DD Debug Data
DUT Device Under Test
GND Ground
LED Light Emitting Diode
MISO Master In Slave Out
MOSI Master Out Slave In
RF Radio Frequency
SCLK Serial Clock
SoC System on Chip
SPI Serial Peripheral Interface
uUSsB Universal Serial Bus
Vvdd Positive voltage on target
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3 BB

1 x CC Debugger
1 x USB-A to Mini-B USB cable
1 x 10-pin flat cable with 2x5 2.54 mm connector

1 x A Gl

4 CC Debuggerizf74&f

/)N target voltage: 1.2 Volt

K target voltage: 3.6 Volt

TAEREE: 0°C to 85°C

CC DebuggertR #f [k #%: 3.3 Volt

5K target current (*): 500 mA (*)

XHFH A R G5 Microsoft® Windows® 2000
Windows XP SP2/SP3 (32 bit versions)
Windows Vista® (32 & 64 hit)
Windows 7 (32 & 64 hit)

(*) Only applicable if the target is powered from the CC Debugger

Figure 1 - CC Debugger connected to a NewSmartRF with CC2540EMv 2
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5 MFHPE

5.1 Z3EUSB driver
TR — N 4 4 3 %235 CC-Debugger & F2 ¥ .

e SmartRF Studio www.ti.com/tool/smartrftm-studio

e SmartRF Flash Programmer www.ti.com/tool/flash-programmer
e SmartRF Packet Sniffer www.ti.com/tool/packet-sniffer

e PurePath Wireless Configurator www.ti.com/tool/purepath-wl-cfg

e PurePathWireless Commander www.ti.com/tool/purepath-wl-cmd

Mg R f5, CC-Debuggeri®#: £PC. & HAI LML T, IR LAE R & B T
IR R, WRENFE R ERINAL T, C:\Program Files\Texas Instruments\SmartRF Tools\Drivers\cebal
KN, R RGBT RS AR

B Batteries
- Cebal controlled devices

‘ CiC Debugger

_.é Compuker

g Disk drives

j Cisplay adapters

oy DYDJCD-ROM drives
#-{2F Human Interface Devices
- IDE ATAJATAFI controllers
o Keyvboards

Figure 2 - Verify correct driver installation
KT RS 2% 1) B 2245 BiE 5 % “DN304 — CCxxxx Development Tools USB Driver Installation Guide”
[5]-
5.2 Supported PC Tools

M RiTCC-Debuggers #5 K #1l#k 4:

e |AR Embedded Workbench for 8051 In circuit debugging of system-on-chips

e SmartRF Flash Programmer Flash programming of system-on-chips

e SmartRF Studio RF testing of radio devices (transceivers and SoCs)
e SmartRF Packet Sniffer Packet sniffing with selected radio devices

o PurePath Wireless Configurator Programming of CC85xx devices

e PurePath Wireless Commander Advanced control of CC85xx devices

PiF 2N T RF device FI_ETHIEMFA)Z 18] 4. AEAE IO B TR AT, 155 b EHFRFBC& A
PC.
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6 EETRFN AR
6.1 HAZEOER

FAR R bR HE92%5 10P A M, 55 — B R IR

Figure 3 - Placement of Target Connector Pins

FedRi G R EFTs

;5."; ) -
et g g o i

ey

Figure 4 - Placement of Target Connector Pins on Adapter Board

PR 0 5] e SO S EFT R, RIS A S LB R R, W R e T e AR .
{¢ Vdd, GND, DD, DC and RESET #£ 7], f£System on ChipsH, HAMERIAAMT, B Rl
Fcc-debuggerfE A HT AT, 75 BRI A & .
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GND Target Voltage Sense

DC (Debug Clock) DD (Debug Data)

CSn (SPI Chip Select) SCLK (SPI Clock)

RESETnN MOSI (SPI Data Out)

\‘. 01. w. »—‘.
°°. m. -ls. N.

3.3V (fromdebugger) | @ @ | MISO (SPI Data In)
9 10

Figure 5 - Target Connector Pin-out

HiFE = Fiktarget voltage sense 155, 1415 5 /& CC-Debugger [ HE-1 5 450 AT, R Br
#2 CC-Debugger f1 H #x #k . J&E A . This signal is used by the level converters on the CC
Debugger to handle different voltage levels on the target board and the debugger. 2/l Z0i%E#;
F)EArtR b, JF BARAEE PR TAER L.

-
CC Debugger Vdd (local) \
Target

Connector

uUsSB Level

Controller onverter HARELZT

Figure 6 - Voltage from target to CC Debugger

MR FHEGESNEABERAE TERE, FEEERE MM, KF WAl LU B4 2 59 A%,
XAERE AT LA#E I DC DD RESETHIGNDYAME 5 %F H bsiR AR T2 (HARMRISLAEH)
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6.2 ZE#CC-DebuggerfSoCH %
6.2.1 I FRIETHIRPELE

0 CC111x, CC251x, CC243x, CC253x and CC254x, 4 CC2544 and CC2545 4/, connect the DD
signal to pin P2.1 and DC to pin P2.2.

24§ il CC2544, connect the DD signal to P1.3 and DC to P1.2

241§ Ff§ CC2545, connect the DD signal to P1.3 and DC to P1.4

vdd e, Ndd o ‘ vdd

ES et 1 3 cemn

System-on-Chip

i

GND
DC (Debug Clock) p2.2 SoC
- ‘ P2.1
| DD (Debug Data) i hd
. . RESETR i F Ao oo o en ooy
n
3.3V from debugger. Can ; RESETn
optionally be used to : l_!
power the target board h I uc_
i NOTE 2 I

GND

Figure 7 - Minimum connection for debugging of 8051 SoC

Note 1: —4£HE i) SoCs (CC2430, CC2510 and CC1110) & A Ly s, B #HSoCHs
FNIBOAEER T FHAE P2. 255 Ak, A DL b7 B B2 A TR .

Note 2: TIEWAERESET LZEHERCIEN G, XFEMINAR S5, Hscthn] Pl HiERESET.

6.2.2 SmartRF Studio Z/HHRPELE
AR N 38 i B /N IE AR A
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6.2.3 SmartRF Packet Sniffer g X 5 #r-(E/H LT R ELE
N T CC DebuggerfI il o #r Thfe, & EEB RSP, SPIE: N AR IZEU# 3K 1 RF packets

vdd vdd
CC Debugger
Connector CCxxxx
System-on-Chip
GND
DC (Debug Clock) Poo SoC
F:. . DD (Debug Data) P21 P17
= 3 4 csh P1.6
= & RESEFn 2ria PL4 1 —
3.3V fromdebugger. Can MACL RESETn —
optionally be used to . .
power the target board S A 1] — _ w M
® | 1
. MIS O
9 10
_——e @
Figure 8 - Connection to-Sottoenabte PacketSniffing

Note: {#HPacketSnifferZhfg s o I /o7e & F R AT

Note: SPI% R = I

ﬂéwm%ﬁSMB%TUMEﬁSMMMEﬁ[mﬂmwﬁmlﬁﬁﬁ fic & SoC.H >k 5CC-Debugger
WAE, PR OC23EF FE A o g i

| USARTO, alt1 | USARTO, alt2 | USART1, alt1 | USARTL, alt 2

CC243x - | - - OK
CC253x/CC254x - | - - OK
CC111x oK - - oK
CC251x oK - - OK

Table 1 - Supported SPI connections (marked OK)

| USARTO, alt1 | USARTY, alt 2

SCLK PO.5 P1.5

CS P0.4 P1.4
MOSI PO.3 P1.6
MISO PO.2 P1.7

Table 2 - USART pin out details

BT RGN T PR s E v L, AR AT RE T, AT DR =5 2L FF,
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6.3 #EECC-DebuggerfliTransceiversii k2%

CC Debugger# 0 L #ISPIA] PLA K 5 £ B CCxxxx transceiversififs, - H n Ll i SmartRF Studio.
AR RSO A

CC1100
CC1101
CC1120
CC1121
CC1125
CC1175
CC1i0L
CC113L
CC115L
CC1200
CC1201
CC2500
CC2520

¥ 7= CC Debugger TfETESPI Mastertizl. 7£2 EHUIE M T .5 #H RN E 5 HALSPI Masteri R .

BRI
vdd Vdd
CC Debugger
Connector
CC2520
GND 4
F :.
— d > DC | GPIO3
- [ VREG_EN
o 0> '
3 4 Csn | SCLK
‘ . SCLK | SI
SO
5 6
3.3Vfrom debugger. Can RESET!
optionally be used to ._ . MOSI SETn
power the target board
7 8
e e
- GND
9 10 —
RESETn

Figure 9 - CC Debugger connected to CC2520
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Vdd vdd
CC Debugger CC112x
Connector CCl117
5
GND 4 | CE126x
= :. . GPIO2
—_ 1 2 DC |
- [ | GPIOO
® o
3 4 CSn | SCLK
o o | -
SO
5 6
3.3Vfrom debugger. Can RESET,
optionally be used to ._ . MOSI SETn
power the target board 7 r
| _. MISO
[ GND
9 10 —_—
RESETn

Figure 10 - CC Debugger connected to CC112x/CC1175/CC120x

vdd Vdd
CC Debugger CC110x
Connector CCl1ixL
CC250
0
GND '
F:.
— d d DC | GDO2
- [ | GDOO0
L
3 4 CSn | SCLK
(Y = | .
SO
5 6
3.3Vfrom debugger. Can
optionally be used to . . MOsI
power the target board
7 8
L e @
[ GND
9 10

Figure 11 - CC Debugger connected to CC110x/CC11xL/CC2500
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6.4 ##E:CC Debugger #l CC85xx

N'T RERS 1 FilPurePath Wireless Configuratorfic B CC85xx, SPI 12t~ B F s &

A vdd vdd
CC Debugger
Connector
CC85XX
GND '
F :. . CSn
— 1 2
- SCLK
®o0
3 4 CSn MISO
o o
5 6
3.3Vfrom debugger. Can RESET
optionally be used to .— . MOsI n
power the target board 7 A
e @
— GND
9 10 —
RESETn -

Figure 12 - CC Debugger connected to CC85XX
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7 f#HCC-Debugger
Y AR A B AR IEEOK G, ANE AT LUEREUSBA A Hasfit .

ErE, IREASSIBATIE RS, SR OERN CRms. WRBCERNE %, LEDRERt
o WIRKTEIHAE, LEDIR/RIT SR MsR . .

EE, AASUESNI e, AT lulin T 8IE, mANat, E% 07 1At 2 00124,
I HASE S B AR A IES

7.1 LED#HRIT

- ] &Y L/, 5 & E 2 [ M. 5%8.47
® ccoevugce T LI N et

AMBER (BOTH LEDS ON)
TiR&Oa b, EREAIERITREEE. 5% 8.4

@ cc Debugger

RED LED A%k

> PiE B NE R E AL, 2%8.37
@ CC Debugger

RED LED ON

BOARBE B Fr, TR AR R . JUH AT FOAR I 21852 A7 L

(D CC Debugger I NCFTEEETR

GREEN LED ON

® ccpebugeer I R

13/23
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8 EHEH
8.1 SmartRF Studio™ Fi5 &3 it

1. J23h SmartRF Studio.

2. WiFFi B85 H AR ER:, SR 5 usbiE £z 21 H i .
1 B 582 I 7F SmartRF Studioi& & 5% .

¢ SmartRFE Studio 7 - Texas Instruments

Smart :Studio?

Zub 1 GHz IEM band

CC2530 CC2430
2.4 GHz : 2 z

System-on-Chip

CC2500

Lizt of connected devices:

CC2431
24 GHz
Sy stem-o

L

CC2550
2.4 GHz
Transmitter

Wuxi Ghostyu Electronics Co.Ltd

S=1E3

B CC Debugger (IUSE device [D=7733, Firmware revision=0007,

-- Mo chip

1 Connected device(s)

4 Texas Instruments

Figure 13 - Auto FW upg

rade

3. X BB FNL . WRATH I F, 2 HILF FIRHEAE .
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¢ SmartRF Studio - Update firmware.

The Evaluation Board iz running unknoswen firmyware or an obzolete verzion of
the standard firmware

Current version: 0007, Update to; Q013 72
Mate:
Remember to remove any SoC EM's from the Evaluation Board before starting

the update.

Press "Yes" to start update.

[ | 0%

| Yes l | Cancel l

Figure 14 - Auto FW upgrade

4. BNYES.

¢ SmartRF Studio - Update firmware.

The Evaluation Board iz running unknoswen firmyware or an obsolete version of
the standard firmware

Current version: 0007, Update to; Q0137

Mote:
Remember to remove any SoC EM's from the Evaluation Board before starting
the update.

Firmwware successfully updated.

[lll.IIIIIII.IIIIIII.IIIIIII.IIIIII]1UU%

| I |

Figure 15 - Auto FW upgrade

5. JFi45 R 5 HDone
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8.2 f#HfISmartRF Flash ProgrammerFZ 45 B 23 FE 4

1. iz47SmartRF Flash Progrmamer, #AJ5 % #Program Evaluation Board #[J“EB application
(USB)". iXtEw]fli F 27 B2 USBH LT H S HIFE .

2. Wit B Bt iEs:, A5 EED AR MPCH Bas 2 HIL/EFIZKF,  Chip type 72 N/A.

3. IkFFlash image: ZRIAKIE A7 F-C:\Program Files\Texas Instruments\SmartRF
Tools\Firmware\CC Debugger\cebal_fw_srf05dbg.hex

4. %&¥ action “Erase, program and verify”

5. Hiii“Perform actions” #%4ll. FEF A 5h, LSRRG R, FER.

6. Done!

X Texas Instruments SmartRF® Flash Programmer E] 5[]

i What do you want to program?
{a TEXAS |Program Evaluation Board _vJ te EB | are I
INSTRUMENTS

EE Application (USE) ] lB application (serial) | EB boatloader |

2 EB ID | Chip type | EB type EB fimware ID | EB fimware rev

Flash image: |C: \Program Files (#86)\T exas Instruments\SmartRF Tools\Firmware\CC Debu __v_J J

[” Change | O . ’

Actions
" Erase

SR il /P T T FoIToTT —

(% Erase, program and verify

4
=

| Perfarm actions I

I CC Debugger firmware update 0K
EEERENENENENEEENENENNNENENENNNENENNNENENNNNEEEE]

! Assuming default installation path of SmartRF Flash Programmer.
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8.3 &#il| CC-Debugger 3 A [H #
PR E A

TR 4L 5[], CC-Debugger[@ 1 ¥ #i 2, 57 CC Debugger] it T M AR ZS, AT LAGR i 17 B 28
HENTE R ECIRAS . FE AR BRAS, AT LGB ush 53 7 2% [ 14

WioF i s, SR Ja NEERSN e P .

Figure 16 - Internal view of CC Debugger
wnEFigure 17/fi7x, Ji4P1.6 FIGND A J5EHUSB, AR, BLm BT MIGNDRAL .

BEI 0 FL AR BOFE R T N AR AL . R CABEN TR, B 7T LLA% 088, 270 (¥ 77 92 7+ 2 18] 1

8.4 EFHEECC DebuggerE 4

TR A, id Iy FERg S, 2 iE el HAR R R A WP CIE REIR I £ICC-Debugger,  ATLL
8. 3T R k4, (H2PCLAANREIRMICC-Debuggerty, HBEETbe S 75 H A 1R ZE 4. X
i B AN — AT ELAR R AR B 5E A

40 B PR E BB 1 AR
EE, BTHERNS pinfEAR, FRIT7 AR, SRS S S B,
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RTFHESIEL RS
THE#RSKTE:
S

HESE—H , BT
% , BIMELSE—Hg:
=Rk,

Figure 18 - Programming the bootloader on the CC Debugger using another CC Debugger

SR 5 4% IR R T 195425 R AE (illustrated in Figure 20 below):

18/23
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1. *4Flash Programmer/3zhJa, 7E “What do you want to program?” R i 51 % i i #8353
“Program Evaluation Board” , #XJ5i# A “EB Bootloader” tab.

12 A DeviceH £ FESmartRFOSEB.

SRJG{EFlash Imager ik #[E 15, BRiMZ T C:\Program Files\Texas Instruments\SmartRF
Tools\Firmware\CC Debuggenusb_bootloader_srfO5dbg.hex

BN HASID, ARERINYA L.
¢ “Erase, program and verify”
H.if; “Perform Actions” #%4l. The firmware upgrade takes a few seconds.

"8 Texas Instruments SmartRF® Flash Programmer o] @ (s

Vhat do you want to program?
|Program Evaluation Board _1] 1

{’? TEXAS
INSTRUMENTS

EB Application (USB) | EB application (serial) | EB bootloader |

Device:

SmarRFOSER v | . [j

USE Debug
Interface:
m PC SmartRFOSEB

Flash image: |C: \Program Files [x86]\T exas Instruments\SmartRF Tools\Firmware\CC Debt __v_J J

—Actions
(.
Erase Board identification: 4
% Erase, program and verify Lty 40l
=

b ; ] I Auto-increment D number
" Verify against hex-file

| Peiform actions I

I CC2511 - ID0725: Erase, program and verify OK
upgeisiainiafspaisiejuieiejeiopsofugniugoisiopioapaialspaisiejoiulsiuiuatauyefupnjugeiap)

Figure 20 - SmartRF Flash Programmer - Updating the bootloader
— Hbootloaderke s k1, nlfiesxifit235CC-Debuggeriisl, % MBETTH N4, %% CC-DebuggeriXs)
HIWT,

SIS 0 B2 F AT e INRZL 5, 4% 8.1 or HH 4R S FEHT— T IEARIA]
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8.5 HWEHE

M JE I AKE, CC-debugger 1) 3 F i fE 43 A 5 T
1. AR
2. Bootloader [l % 2k

1. BEAHRIRE B G O IE 5 R A B A, FF H CC-debugger GE5 4% Flash Programer 1% iR 7
HRR IR TH, A IAR THEE, S HBL T EHE:
Driver

I@ Fatal error: Failed to initialize communication. Check connections

"l and hardware

Session aborted!

"=

1 [t CC-debugger thEL 7 iR BL%, 1T LA4kSE( AT flash programmer 3 —35HiA, 1 F BB
7~, {TJT Flash Programemr, #RJ5 ity Read IEEE.

®ip Texas Instruments SmartRF? Flash Programmer SHEC X
i ‘i‘hai dﬂ !iﬂ" aantto ng‘arno
U TEXAS |F'rc-gram CCxx 50C or MSP430 ﬂ
INSTRUMENTS
.
EBID | Chip type |EB tpe EE firrmware ID | EB firrmwiare rew

0453 CC2541  CC Debugger

Interface:

Fad. =] TR, ﬁﬁﬁi%%%EﬁEHE%m .
_ W3

Flash image: |E:A\TINBLE-CC264 ﬁ?ﬁ,’ﬁﬁ%Read IEEE, %Sﬁﬁ%ﬁﬂﬁ], ,IHIJ;:&EH |
Lecsl CC-Debugger TIEIE®, EFHIFIARFAT
ettt - c0f] | © A s s, sanETamT. |

¥ Retain IEEE address when reprogramming e chip !

Yiew |nfo Page |

Actions I

" Erase ﬂu%;{.—iRead |EEEE¥(#%:}$$%5’EI¥]E-
?: Erase and progr3 mu%ﬂﬂcc_nebugger#*ﬁﬂ, %%Eﬁjﬁ
i IR B . RS B #i§ 5% CC-Debugger

™ Werify against he EFH EHH}EH 8. 3-'—I-':'-

" Read flash into

Performn actions |

| CC2541 - 100452 Eraze and program OF
rrororrerrrr e e e g

SRS ), W] CC-Debugger T/FIE#, BT IAR JF EL N2k AIvE B e 07 ELae i,
AL PR ERED T
iR 5 Read IEEE JG#K AL HE A Tom B, 2R BH CC-Debugger [EA4-#3R, 75 B om vk & [E 1.
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*p Texas Instruments SmartRF? Flash Programmer = T

w What do you want to program?
TEXAS -F‘ao«;ram Ll Sol or MSP430 '
INSTRUMENTS

System-on-Chip | MSP430

EBID Chip type EB type _EB firrware D | EB fismware rev
Interface:
.Fast -|

L4 SmartRFProg MFC Application - 1021 hex v

SmartRFProg MFC Application B4£IET/E

HET—MEE  GHERFINEETE ISSTHAER
AE . Windows EXTEFFHEANT.

ERD) || ®mEFo

p TSI IOCE, [EmeCye e program./ sppend])
* Eraze and program b -

" Erase, program and vesify Wiite protect
Append and verify
Werify agamst hex-file
Read flash into hex-file

I Block debug commands [incl read access)

MB: Cannot "Append and venfy"” when set

Patform achions

Readng IEEE MAC address..

SRR R [ 1F, 1275 8.3,

2. Bootloader [& %5, W&, IARLIE FEAEF, JfH Flash Programmer JoikiR 7l 2
CC-Debugger 1 Eas A £, B35 & E B % H CC-debugger XM &, HMFE K. F1HF
Flash Programmer #4:, Mk s, aniieA I CC-Debugger 7113, #t3&H cc-debugger
R T . TEMRE 8.4 TTHEFRS.
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“9 TEXAS
INSTRUMENTS

-
Q} Texas Instruments SmartRF? Flash Programmer

— \

Frogram E valuation Board

HEERFEProgram

Evaluation Board

I EB Application [USE) ]IEB application [serial]] ERB bootloader]

EE ID

0453

Chip type |EB type EB firmware ID | EB firmware rev
Ry CC Debugoer

Flash image: |I::'\F'rc- ann Files\T exas Instrumentz\SmartBF Toolz\FirmwarehCC Debugger‘j J

[ Change IT

Actions
i

" Erage and progr
{* Erase, program

@

|

NHRCC-Debugger L{FIER . MAERRFIEH
il s FENFEPRR. NRXBESE
CC-Debugger , — 3Kk , BffRERT. b
i . EE=iRIECC-DebuggerfERAFARA)8.4THiE

{E.

Perform actions |

CC2541 - 100453 Eraze and program OF,
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Help! The debugger does not detect the SoC. What should | do?
There are several things to check.

Upgrade the firmware. Many CC Debuggers have old firmware that will not automatically
detect newer devices, like CC2543/44/45. Refer to chapter 8 for further instructions.

Check that the cable is oriented correctly and that the pins are connected to the right signals
on the debugger.

Check that the debugger gets power from the target (i.e proper connection of the Target
Voltage Sense signal). This is required in order for the level converters on the debugger to
work.

Check that ground on the target is connected to ground on the debugger. This is normally
achieved through the target connector. Note that since the ground planes are the same, please
be aware of any adverse effects caused by different ground planes on the target and on the
PC (grounded via USB cable).

Check that the cable is not broken. Especially the small flat cable is prone to stop working if
handled a lot or being bent and stretched beyond normal operating conditions.

Does IAR EW 8051 support the CC Debugger as debugging device?

Yes — but make sure you have an up to date version of IAR with the new debug driver plug-in

from Texas Instruments. You will need version 7.51A or higher.

Can the debugger be used as an interface to the RF device for packet sniffing?

Yes, this is supported for selected devices. Use the same interconnection as in the diagrams in

chapter 6.

Is there a way to remove the plastic casing without damaging it?

Yes, there is. Hold the bottom piece of the plastic in one hand. With your other hand, take a
firm grip on the long lateral sides of the upper part of the plastic and squeeze while moving the
upper part away from the bottom. The two parts should separate from each other.

To reassemble the plastic, just click the two pieces together.

Is this a Mini or a Micro USB plug?

Mini USB type A.
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