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1 N4

CC-Debugger: Z I K i1 F #8847 7£ CCxxxx 8051-based System-on-Chip (SoC) fj# %, PC
ui L HJ& SmartRF™ Flash Programmer [9] F1IAR Embedded Workbench® for 8051 from IAR
Systems [15].

MERE ARG, SoC devices T LB SmartRF™ Studio [8]. SmartRF Studio %, [T SoCitsz
FF CCxxxx RF ik #% (CC2520, CC2500, CC110x, CC11xL, CC112x, CC120x), f4u/rA7E
chapter 6.3.

A 4b, CC Debuggern] DL A SRk & it & 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
USB Universal Serial Bus
vdd Positive voltage on target
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e 1 xCC Debugger

e 1 xUSB-Ato Mini-B USB cable

e 1 x10-pin flat cable with 2x5 2.54 mm connector

o 1 x BN ()

4 CC Debuggerizf7T 4

/) target voltage: 1.2 Volt

% K target voltage: 3.6 Volt

TARIR 0°C to 85°C

CC DebuggertR #fa 5 5 3.3 Volt

K target current (*): 500 mA (*¥)

SCHFHIERAE R G Microsoft® Windows® 2000
Windows XP SP2/SP3 (32 bit versions)
Windows Vista® (32 & 64 bit)
Windows 7 (32 & 64 bit)

(*) 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 [FHIPE

5.1 “%3HUSB driver
R — N4 B 3h %3 CC-Debugger s FE 7

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 PurePath Wireless Commander www.ti.com/tool/purepath-wl-cmd

YA SR G, CC-Debuggeri%iz £PC. & HAI WAL T, RBn LR & & & B FaE
BrREhFE R, WREHFEFERINAL T, C:\Program Files\Texas Instruments\SmartRF Tools\Drivers\cebal H
KN, IRIE R EIEFA G WIS S .

B Batkeries

% Zebal controlled devices
i CC Debugger

_é Compukter

g Disk drives

j Display adapters

: s DVDYCD-ROM drives

-8 Hurman Interface Devices

-2 IDE ATAJATAPT controllers

[z Keyboards

Figure 2 - Verify correct driver installation
KT URE) 235 1 2245 BiE 5 % “DN304 — CCxxxx Development Tools USB Driver Installation Guide”
[5]-
5.2 Supported PC Tools

[ CC-Debugger s 15~ 71| # 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

e PurePath Wireless Configurator Programming of CC85xx devices

e PurePath Wireless Commander Advanced control of CC85xx devices

iF A2 T RF device AL HIHCIFI) 2 B R BE# . FEAE 07 FLa8 T ECZ AT, 355 B IF RF LA A
PC.
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6 EEMERAERK
6.1 WRAEORBE

H bR i PR R 255 10PHIAF: 46, 55— FEIAT R

Figure 3 - Placement of Target Connector Pins

BRI R BIFTR .

Figure 4 - Placement of Target Connector Pins on Adapter Board

VB 3B S TR R VRO R BT 3 AR AU, R U TR IR 1.
{% vdd, GND, DD, DC and RESET JE4iff), 7:System on Chipsth, JUFMIAMA, WiRikE 2L
Fcc-debuggerfE AT AT, 75 BRI A E .
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GND Target Voltage Sense

DC (Debug Clock) DD (Debug Data)

CSn (SPI Chip Select) SCLK (SPI Clock)

RESETn MOSI (SPI Data Out)

\‘. m. m. r—'.
°°. m. #. N.

3.3V (fromdebugger) | @ @ | MISO (SPIData In)
9 10

Figure 5 - Target Connector Pin-out

HVER LidKtarget voltage sense {55, %15 % /2 CC-Debugger [ (1) H P56 .t oA ), FH R
$ CC-Debugger il H #x #2 B, JE i - This signal is used by the level converters on the CC
Debugger to handle different voltage levels on the target board and the debugger. 2505 Z0i%E
FIHAR b, JF IR H AR T .

-
CC Debugger Vdd (local) \
Target

Connector

USB Level

Controller onverter HAREIZT

Vdd from
target

Figure 6 - Voltage from target to CC Debugger

R T EAT SN B AR A TR, FEERRE OO, KRt a] LLE 5 25 59,
XA AT LA DC DD RESETHIGNDYAME 5 %F H bsR AR T2 (HARRISIAE )
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6.2 #EH:CC-DebuggerflSoCik#%
6.2.1 W FEITEFIIRDEE

i1 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{# Ff} CC2544, connect the DD signal to P1.3 and DC to P1.2

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

Vdd PR Vo F : vdd
Egnl?]%gy(%ger o CCxxxx
NOTE 1 > System-on-Chip
GND
_— :. DC (Debug Clock) P22 SoC
) ‘_‘ [ DD (Debug Data) ‘ ® P2.1
. . RESETR i i
3.3V from debugger. Can ; RESETn
optionally be used to : l_!
power the target board ‘—. : I Ll‘5
i NOTE 2 I
[ 3 — GND

Figure 7 - Minimum connection for debugging of 8051 SoC

Note 1: —EsFHHfY SoCs (CC2430, CC2510 and CC1110) F3i—ANshl Bt b, Fifg H#SoCH:
A C AR T _ERiAE P22 [ AL, Bt CLAMES 4 M PR AN TR 22 .

Note 2: TIEIWAERESET FZERERCIEN G, XFEMINARS T FE1E, Hsetn] Pl HiERESET.

6.2.2 SmartRF Studio fZH IR P ELE
A B 0/ NEEA I
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6.2.3 SmartRF Packet Sniffer Z N 4B E/H ) R P E

Ghostyu.com

BRTFE

9 1 {f FHCC DebuggerJHril s HrDhfe, 23 R ISPIE . SPIHE H R B3R 1K) RF packets

vdd

CCxxxx
System-on-Chip

2.7 kQ

1AnF

vdd
CC Debugger
Connector
GND
DC (Debug Clock)
F:. . DD (Debug Data)
- 3 4 csh
5 6 ) oo
T ESE
3.3V fromdebugger. Can AC
optionally be used to )
power the target board 7 s A
® o
9 10

Figure 8 - Connectio

Note: {#iFPacketSnifferZhft & o 4e /e o R IFEF .

Note: SPHEIERE = HI

=7
1

P22 SoC
P2.1 P17
P16
PL5
PLal
RESETn |
GND

to-SouCtoenabte PacketSniffing

TR T SoCs#HR Al LARL B R SPIMBLIE S, packetsniffer &l 472 £ fic & SoC. [k 5 CC-Debugger
HAE, PRI A A T A ) o R

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

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

Table 1 - Supported SPI connections (marked OK)

| USARTO, alt1 | USARTL, alt 2

SCLK P0O.5 P1.5

cS P0.4 P1.4
MOSI PO.3 P1.6
MISO PO.2 P17

Table 2 - USART pin out details

H [ AN T P A B IE S  , IXRER AR R, AT DUR S 7 2k %
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6.3 #E#ECC-DebuggerfliTransceiversifii k2%

CC Debugger# 0 L JSPIA] LA K 5 £ F1 CCxxxx transceiversifi{s, JH nlLLlid SmartRF Studio.
AR IR A

CC1100
CC1101
CC1120
CC1l121
CC1125
CC1175
CC110L
CC113L
CC115L
CC1200
CC1201
CC2500
CC2520

¥ ECC Debugger TfE7ESPI Masterfi . 7£2 FHUEI NG RAZE LS HALSPI Masterih ot .

ERET
vdd vdd
CC Debugger
Connector
CC2520
GND '
F:.
— d A DC | GPIO3
- [ | VREG_EN
® o
3 4 CSn | SCLK
o o | .
SO
5 6
3.3Vfrom debugger. Can RESET
optionally be used to .— . MOS! SETN
power the target board
7 8
e @
— GND
9 10 —
RESETn

Figure 9 - CC Debugger connected to CC2520
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vdd vdd
CC Debugger CC112x
Connector CC117
5
GND t. CE126x
] ————
— d > DC | GPI02
- GPIO0
® o '
3 4 CSn SCLK
o o :
SO
5 6
3.3Vfrom debugger. Can
optionally be used to .— . MOSI RESETH
power the target board 7 r
| _. MISO
—_— GND
9 10
RESETn
Figure 10 - CC Debugger connected to CC112x/CC1175/CC120x
vdd Vvdd
CC Debugger CC110x
Connector CCl1ixL
CC250
0
GND '
] —— :.
—= . . be | GDO2
- [ | GDOO
® o>
| 3 4 Csn SCLK
o 0 ;
SO
5 6
3.3Vfrom debugger. Can MOSI
optionally be used to
power the target board .7 .8
L e e
[ GND
9 10

Figure 11 - CC Debugger connected to CC110x/CC11xL/CC2500
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6.4 EHECC Debugger H CC85xx

N7 RefE Al i PurePath Wireless Configuratorfic & CC85xx, SPI% [0 A2 K K Fros iE R .

A vid vdd
CC Debugger
Connector
CC85XX
GND '
[l — :. . csn
— 1 2
- SCLK
() oo
3 4 CSn MISO
o o=
5 6
3.3Vfrom debugger. Can RESET|
optionally be used to .— . MOS! n
power the target board 7 s
e @
N GND
9 10 —_—
RESETn -

Figure 12 - CC Debugger connected to CC85XX
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7 fEFCC-Debugger
M7 EA N B AR B REOK S, S8 5 T LAEEUSBEA A H Atk .

LG, FESBSETIERPIER, FEROERN SRS, REERNE L, LEDEE R MG
, TNEAS MBI BAE], LEDFS AT AR, .

HE, RANUEGRITE R, ARSI RA TR IAE, RN t, TH& 0 mas = A,
I B d s HbsE A e,

7.1 LEDIRRAT
OFF

PR a e, JEEIRSEEMFORN. 5847

@ cc Debugger

AMBER (BOTH LEDS ON)

FESE O P, (ERWAE IEF EAL E . 5% 8.4.7
@ cc Debugger Tk M, ESREE MG s E . 5% E

RED LED (A%

> IR E K ER, £%8.37%
@ CC Debugger

RED LED ON

B R B ARG R, TSR AR . JCH R AR 22 A L

(D CC Debugger PRSI

GREEN LED ON

@ CC Debugger S22 B Fr, W BLHEAT N — 2 Ak .
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8 [EHEH
8.1 SmartRF Studio S Hi{E S EH

1. J83h SmartRF Studio.

2. Wit 25 HARRIER:, AR50 ushid 55 21 F i .
{1 B 4L 4> I 7E SmartRF Studio & 71 4.

¢ SmartRF® Studio 7 - Texas Instruments

Smart :Studio?7

Sub 1 GHz I1SM band

CC2530 CC2531 CC2430 CC2431

2.4 GHz 2.4 GHz USB 2.4 GHz 2.4 GHz LOC
System-on-Chip System-on-Chip System-on-Chip System-on-Chip

J@ v {? v ‘,’? v ‘3 v

CC2500 CC2510 CC2511 CC2550

2.4 GHz 2.4 GHz 2.4 GHz USB 2.4 GHz
Transceiver System-on-Chip System-on-Chip Transmitter

% 3 v 3 v *

List of connected devices:

Ghostyu.com

R

' CC Debugger (USB device ID=7793, Firmware revision=0007), -- No chip

1 Connected device(s) %3 Texas Instruments

Figure 13 - Auto FW upgrade

3. X BB AL WERA B F, 2 HIUF SR .
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¢ SmartRF Studio - Update firmware.

The Evaluation Board is running unknowyn firmwware or an obsolete version of
the standard firmware

Current version: 0007, Update to: 0013 7

Note:

Remember to remove any SoC EM's from the Evalustion Board before starting
the update.

Press "Yes" to start update.

| | 0%

[ Yes ] [ Cancel ]

Figure 14 - Auto FW upgrade

4. HNYES.

5.

¢ SmartRF Studio - Update firmware.

The Evaluation Board is running unknowvn firmyware or an obsolete version of
the standard firmware

Current version: 0007, Update to: 0013 7

Note:

Remember to remove any SoC EM's from the Evalustion Board before starting
the update.

Firmware successfully updated.

[IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII]100%

l i ] [ Done ]

Figure 15 - Auto FW upgrade

THE SR 5 HdiDone

15/23
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8.2 fEHSmartRF Flash ProgrammerF+Z4f E2:E 4

1. 1247 SmartRF Flash Progrmamer, %A /5% #:Program Evaluation Board # [#J“EB application
(USB)". IXHE Rl 21 H AR USBH L H IR 7 .

2. Wirfh B 5 HARR &S, R EE B FMPC Bas 2 HBLE SR H,  Chip type & N/A.

3. ikFFlash image: ZRINHIE 47 F-C:\Program Files\Texas Instruments\SmartRF
Tools\Firmware\CC Debugger\cebal_fw_srf05dbg.hex

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

5. Hdi“Perform actions” %41, FefF a5, ZSFEEE4E R, B,

6. Done!

X Texas Instruments SmartRF® Flash Programmer (o] @ (==

*’f TeEXxAS
INSTRUMENTS

IP:ogram Evaluation Board

What do you want to program?
=

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

2 EB ID | Chip type | EB type EB firmware ID | EB firmware rev

Flash image: IC:\Plogram Files (x86)\T exas Instruments\SmartRF Tools\Firmware\CC Debt LI _J

I~ Change IT ; |

Actions
" Erase

S Gl XYY 17T —

% Erase, program and verify

-
&

[ Perform actions I

I CC Debugger firmware update OK
[Bjefafelalaisietatuiaieiniaiojuinfafaiuulatalatalelalnialsialalapuepautaapapapuiaiuiniyiag

1Assuming default installation path of SmartRF Flash Programmer.

16/23



i TEXAS Ghostyu.com
INSTRUMENTS BRHIFHE

8.3 &#| CC-Debugger it A £
REER

T HLe 5 K, CC-Debuggerl#l 1 5 # i, ji%CC Debugger#]iE Joma N IR ZS AT LR H5 H 2%
HBEN IR 76 R BOIRZS, AT AT GBI ush 5 37 15 2% [ 1F

Wit 5, 2 MRS eI,

Figﬁre 16 - Internal view of CC Debugger
unElFigure 17/, #iH:P1.6 FIGND #Af5EHUSB, ARG, i WiFF AIGND )5 5.

BRI 07 FCAR AR R T N AR AL . R OB TR R, BUI 7T LLA% 88, 2 i I i T 2 [ 11

8.4 EFEECC Debugger@ﬁi

BT RE, anik Fe. JEERSE, 2 i EAs E R, iR PCIEREIR JI £/CC-Debugger, LA
F2188.37 T Iy vE 41, @EPCE@% “BEIRJI/CC-Debuggerfy, R EEE B S 77 H2S KR E B4, X
B AN — AT B2 R B 7E il

40~ B PR E BRI AR
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Q? CC Debugger

Tl

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

SR 5 F5 I8N T FI5AN 5 B4 (illustrated in Figure 20 below):

18/23
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打字机
注意，图片中，是TI原装仿真器配的

排线连接方式与我们的不同。

如箭头所示，如果你使用的是我们

的仿真器配套的排线，需要与图片

上的方向相反。

Administrator
箭头

Administrator
打字机
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1. *4Flash Programmer)izhjE, 7£ “What do you want to program?” R 3R 1|36 i £ 1% %
“Program Evaluation Board” , #A/5 1 A “EB Bootloader” tab.

15 E M Device H % SmartRFOSEB.

SR G fEFlash Image ik £ [E 1, ERIAAL T C:\Program Files\Texas Instruments\SmartRF
Tools\Firmware\CC Debuggenrusb_bootloader_srfO5dbg.hex

AT HARID, AR
1% “Erase, program and verify’
s “Perform Actions” #41l. The firmware upgrade takes a few seconds.

R Texas Instruments SmartRF® Flash Programmer (o] @ (==
. What do you want to program?
*3 7,
EXAS IPlogfam Evaluation Board LI 1
INSTRUMENTS : ,
EB Application (USB) | EB application (serial) [|EB bootloader l

Devnce
SmaltRFU5EB
Interface: CC Debugger uss ng

SmartRFOSEB
IFast I

Flash image: IC:\Program Files (x86)AT exas Instruments\SmartRF Tools\Firmware\CC Debt _v_| 4' |

Actions
@
@ EErase Board identification: 4
% Erase, program and verify ID Number: IB“S0
o
3 ) : | Auto-increment ID number
" Veiify against hex-file
& . -file

I Perform actions I

I CC2511 - ID0725: Erase, program and verify OK
[Bjejejeiaieiaielsinysisinieiojalntetaauaiajiajaiaiaiaistsiaaiuiapupuiaaapuiaaenysian

Figure 20 - SmartRF Flash Programmer - Updating the bootloader
— Hbootloaderks s 3, nlRESiEft2 3 CC-Debuggertkah, 1% BATHEIKIN4, %%:CC-Debuggeriiz)
I

VBT B A R AT 2 INRRZL 5, 4288 8.1 or W fiE 3 B8 — N EIAFRIA] .
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9 HERE

Q1 Help! The debugger does not detect the SoC. What should |1 do?

Al 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.

Q2 Does IAR EW 8051 support the CC Debugger as debugging device?

A2 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.

Q3 Can the debugger be used as an interface to the RF device for packet sniffing?

A3 Yes, this is supported for selected devices. Use the same interconnection as in the diagrams in
chapter 6.

Q4 Is there a way to remove the plastic casing without damaging it?

A4 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.

Q5 Is this a Mini or a Micro USB plug?

A5 Mini USB type A.
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CC-Debugger product web site
www.ti.com/tool/cc-debugger

CC-Debugger Quick Start Guide
www.ti.com/lit/swrul96

CC-Debugger Layout and Schematics
www.ti.com/lit/zip/swrr105

Cebal — CCxxxx Development Tools USB Driver for Windows x86 and x64
www.ti.com/lit/zip/swrc212

DN304 — CCxxxx Development Tools USB Driver Installation Guide
www.ti.com/lit/swra366

Texas Instruments Support
support.ti.com

Texas Instruments Low Power RF Online Community
www.ti.com/Iprf-forum

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

SmartRF Flash Programmer
www.ti.com/tool/flash-programmer

SmartRF Packet Sniffer
www.ti.com/tool/packet-sniffer

SmartRF Flash Programmer User Manual
www.ti.com/lit/swru069

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

PurePath Wireless Commander
www.ti.com/tool/purepath-wl-cmd

SoC Battery Board product web site
www.ti.com/tool/soc-bb

IAR Embedded W orkbench for 8051
www.iar.com/ew8051
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