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S
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o, DT sV E B2 5 &0 s 5 P A B R I A X AR AR R e . TR T S R H
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TG2 IEEE 802. 15. 2

TG3 IEEE 802. 15. 3

TG4 IEEE 802. 15. 4 | {R#ICL N NS (LR-WPAN)

ToL A~ N Jey i W (WPAND) A9 6
TGS IEEE 802.15.5 | £k ® Ik M %4 (mesh network,
MESH) 21 %]
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b R LT PHY JZ HEdEEE 200 MAC F)2 . PHY JZ i B30I #8 LA R JZ B $ 1
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(Dfi ] CSMA/CA 5B Vil HL .

(5) SZHFBT BRI R (GTS) AL
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SUPE DRI 25 R A8 Z () 3840 5 T A SO0 s AR F NI 45 i, = BB A% o7 XA A

TE WPAN 2% v, A5 P i {5 455 Pl R 4 - (S ARl AR X (beacon-enabled) FI{FE R A
{fi iR, (non beacon-enabled) .

(DA IREAR B PSS . TEEPRERER 25 b, PAN [ 28 PR 88 22 5 T 3515 Briii
PAN [ 45 rft ()i 28 R38R 2% 2 3% G AR Wk A7 [ 20 . 38 4 22 () 38 A it FH 2 s R 1)
CSMA/CA {58 i I HLH] » anfE 1-1-29 Frw.
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MIIRE 7 TR K 4 s KRBT LAAT A AR5y o Horp, A T2 26 7 5 B B R He Y5075 B A
KBIREE B HZAER /R 5 8051 CPU AU FIAE i AH I B ; C 4R HE e m 5 TRk
AR, AR/ CC2530 B H HLE HA AN AR e,



- EEEBEERA

. [ voo @ v-36V)
N ERES ] bcourt

o> USART 1 ‘- NN

- MmO

“* (1EEE anzz. Fs.’qz ncieeta)

- EHEI (3R -

N REME (58 -

RF_P RFN
o - - X102

1-2-1 CC2530 B 7 #1 A EB L5 HIHE E]

A5 A0 BT TR 43 B H & 5 5 2R3 o FOR I B A5 5 IR BRI 43
A BV B AR 5 AL 5 BB AL B ¥ 40 (5 e i B s

2)9hi%

PR O PAT DA ML R T 0, T A a1 ) DAk
FTREAS TN FEAEAE A5 AR P2 BB IR 2 5 LE RO G594 T FH P B % L BT 8051 A% $ it
(R 2 B E A IR A LR AR A% b 4 BB 45 2 i BB ik, (A X SEHOR AT DIAR 4 1
AT N FL B A RN S MRS I A7 B i

(DO 51, T/O#EHlgs s E=R A /O 51, CPU AJ LR &AM TR &
BRI S EATREZ S A5 AT LI & i A sm . CPU bl am
DL AR RS A EAERE . B %43 1/0 51 AT I PEPT S AR 1/0 514
B DB IRAEAR RN FHAR 3 5 | (AN & 2R b2



WIRELIEBME )

(2)DMA =i #5 . RGEnT LM — 2 D06ERY FiEE DMA =445 . i XDATA 17
fitizs T [ A7 2 - R RE A% U 0] BT A ) BILAE i e . 1388 (b & 25 D e 4 AR i =X
SHERER  TEAE AT S B AR TS AT BRSO F DMA R fE fE AR e AR A o B AT S .
LML (AES N INAFREfl 25 JUSART 2 it . ADC 2 1D i ] DMA #5461 g8 1
SFR 5 XREG Hitit FIIAFE/SRAM Z [AI#EA T8 A% i, 76 3KA5 2 SORARAE 0 [T R R A%
TN,

(3 EWTEF . ERFEE 12—~ 16 (L8 B 8%, HA & i 2%/ bk ob 98 B2 98 1 (pulse width
modulation, PWM) I, &4 — DAl Gife i 5B ds . —1> 16 {57 JRIH{E R 5 >4 3 T4 )
THELES /FARE I, B A — 16 A7 Bl BT /iR 1 v LLHAE—4 PWM
fi A R A I R

MAC & I g% GE I 8% 2) 5% [ 18 3CFf IEEE 802. 15, 4 MAC 21ttt Thig. &
Ah A — A ] B R R A A — > 8 i R T H AR T DU FORFRER R © 4 2t 1 A
W —A 16 (iR A A WA T id SR ) / k3% — S WU G S5 A9 (0 ORS 1 o) 1) 8 4% 4
LA BPREBRBT ], — > 16 (v % B3 25 A7 45 o1 LA EL AR B 1) 7 AR O[] 9 3% 3 i 2> OF
RX JFh TX 48 B ToLk itk

FEIT A% 3 FUE & 4 J2 8 (g I g HA @ I /IS / PWM Zhag. EATA —A A %
FRI A . — A AT G AR 0 A T — > 8 v FL AR . a2 iF 2% 3 R i 2% 4 T4 i
1H 2w RS PWM,

M IR 2 ) 256 2 — A B (IR DR 1 B 25 ZEBR T LIS 3 AT TR R AWz 17
e PR FS] 45 ) SR 3y T4 Ry SEEISp 500 » B — Wi i) e ik s b B = 1 Bl 2,

(OADC., ADC ZHE 7~12 {7 i3, 43l 78 30 kHz f1 4 kHz #7158 . DC 14
ST IS 8 M AGHIE . A RT LR ERAE Ry St ABL2E A . SR LU
TBHL T VDD B — AN i e 22 0 NS 5 . ADC A — T B4 8%y A 18 3 i ) 2 1 3
IR . ADC AT LLH shHiAT e I RE sl i 38 ) i R

GO BENLE R A= %% . BEMLECE ARl H—A> 16 7 etk BB 4 27 f7 45 (linear feedback
shift register, LFESR) ™A= thRAHLEL, AT LIt CPU 2Bk Hy % 38 i 4 A B85 440 H .
Ban, FEHLECT U T =4 BEALE . AES %/ fif 2 WA Ui P i TS 128 (035 1)
AES BEE MR ARS8 . X — N REDS 3C8F TIEEE 802. 15, 4 MAC %4> ZigBee W25 )2
FIN FHZZER I AES $#44E,

OFT ., —AWEET TRV CC2530 fE B RSN TFEMNA Y. MEI]
Xy 3 KA RE A B A SR 5% s A5 0 R IR A 5 e R B S A% . [RIAS S & T 14 AT ATE
B 32 kHz @ iif 4 .

(DT, CC2530 A 45 IEEE 802. 15. 4 FrifEd A L& & &, RE N
Pl CLR SRR e, CC2530 $AE T 345 i1l BT (micro control unit, MCU) 5G4k #% 2 ]
M) —A45 0 AT LUK A2 G BUIRES | B Sh A E R T 3 F RNy . oL &5 ik
AL — M EE A L e A RO
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3)CC2530 %1 ) = F4F

CC2530 &5 Fr 1y EZRFIEAR -

(D BA S PR ARTIFE BRI FUR I BERY 8051 fa il s A% .

() BATTE 2.4 GHz IEEE 802. 15. 4 AR R 1) o420 R BUZ bt T rERE
2.4G RF Wtk #s .

OfRIIFE.

(D FEHR AR (2~3.6 V).,

(5) St

(6) ZHPRE Bk RSST/LQI FIsi K1) 5 i DMA.,

(7)EA 1IEEE 802. 15. 4 MAC EW#% . 38 FH 1 2% .

(8) BAG ik ik f 32 kHz BRHR 4 .

(D3 CSMA/CA ke,

(10) HA iy W) B B8 Al B2 AL SR I BE

(DA 8 ek AFa] FLE s #3012 £ ADC,

(241 AES 24 Wb FiEs

(D2 A LHFZ R AT AF PRI 5RK USART,

(1021 45EH 1/0 519X 4 mA,2X20 mA),

(15) BAFE T Vg4 o

2. PAZR N

SmartRFO4EDB &MY #% (Texas Instruments, TD /A E] %& A6 S DU CC 24085 i
A, THF CCl1xx,CC243x,CC251x,CC253x LN RGN Fr s LR B JH L B8 e
NFB SRR T 5 TAR SR FRE (1 TAR730B,IAR751 . IAR760,IARS10 %) fl T1 %& fii
AIAH DGR AT o a4 , AT E R I S U &L

SmartRFO4EB % ## SmartRF Studio, SmartRF Flash Programmer,IEEE Address Pro-
grammer F Packet Sniffer T EH&f4:,

SmartRFO4EB [¥{di 5 Windows 7 (32 {3 fll 64 {v/) . Windows S(32 {v; Fll 64 {37) .
Windows 10(32 {5 Fll 64 f37)4¢,

3. IAR Embedded Workbench for 8051 44\

TAR Embedded Workbench 2% IAR Systems 2 &) ik Ab PRS- & B — D EE T %
5, 3 FF ARMLAVR MSP430 4585 WA .

IAR Systems A EEiR ARSI & T HFNR S B LR R o7 T 1983 47, $Efkfy
rn A A C/CH+ e Fl s 10 4 T & ¥785% (integrated development environment,
IDE) | SER#RAE R G A R AR A8 DL SCIRES ML T H, TAR 2E 410
C Giiftn » LHRRZH 2 TR A R AL BERS 17 2 2R E 24 10 "I AEE F i T & T 5.
KT BT b

TAR HR 5 245 1 ol Ak L8 A AN [6) 1T 43 R 18 2 AN [a) 9 i A R CC2530 i FH 1Y 2
8051 W%, T3 % IAR Embedded Workbench for 8051 A<, #& A IAR Embedded

24



IRE— 0

Workbench IDE $&{f— /N HE 42, 4] W] Y T2 5 4% AT L 58 B M i A Forr, i A 5K TAR
Embedded Workbench i& F T K 8 437,16 v LA 32 o7 R b PR 28 AR5 i) 2% o 4 P 76
RF I H I RETE P R 0 I K S rh HEA TR

IAR Embedded Workbench Sy Fl F $2 8 1 —A> 5 R0 BAT R AR AR K RE 1 19 T & 26
5 e B R B R 5 a ik AN g B TT & TR EMIT RSP T
IAR ) C/CH+4iifeas 0 g0 T H BEieds RS HES  SOR g a8 . TR HLER F1 C-SPY
es . 38 P B A SRS B A RS AL 4% . TAR Embedded Workbench 7] L) & 8051
FAN s AR S RO AT E Y FLASH/PROMable £46i5

= E5LhE

(—)FES—: 1 CC2530 IR B2

SmartRF Flash Programmer J2& TT 23 @4t #9 — 3K D8 38 K B TN A7 9 B2 2% 7T H T
FET 8051 IRINFESI AR TCZ MCU H (1 INAF #0414 AR , 18 AT T FHAH CPFAl A (SmartRF
PR AR 55D AR 2% (CC PRI AR 55 LA RIS | S F2 Ty .

A S AMD, ARM7.,ARMY9,CPU32,MIPS.PowerPC. XScale 4 % %1 CPU, 4%k
Je AT L5 0S  iE  A T d RRAE

1. ‘AP E ) SmartRF Flash Programmer

(1)izf7 Setup_SmartRF Programmer 1. 12. 7 2235 S0 G 2655, & 1-2-2 iR, 7E
5L A G T HE Hh B Next ™3¢ 51 , W& 1-2-3 iR

2.7) - InstallShield Wizard
Welcome to the InstaliShield Wizard for
SmartRF Flash Programmer (1.12.7)

The InstaliShield(R) Wizard will allow you to modify, repair, or
remove SmartRF Flash Programmer (1.12.7) . To continue, dick
Next.

SmartF Flash Programmer (1127)  InstalShield Wizard 0 |

SmadfiF Flash Frogammer [112.7) Sebus & prepaning the
=

selup pracess. Flases wail

| Doconressing Satup_SmanRFProgrmsi

N e

1-2-2 FF i & 3% 1-2-3 REWWEFE

(2) BB ZRBRAT ] LR TR DT 30 AR5 il “Next " #24  an&l 1-2-4 fioi.
(3)iEFE5E " Complete” 22345 » Fi“ Next"##l . W&l 1-2-5 iz
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8 SmartRF Flash Programmer (1.12.7) - InstallShield Wizard X 8 SmartRF Flash Programmer (1.12.7)
)
DC;;"‘““" F"‘de"' e, Ti SmartRF Flash Setup Type SmartRF Flash
lick Next to install to this jer, or dick Change to Programmer
instal to a different folder. e .

Choose the setup type that best suits your needs.

Programmer

D Install SmartRF Flash Programmer (1.12.7) to:

Please select a setup type.
C:\Program Files (x86)\Texas Instruments\SmartRF Tools\

(@ Complete
All program features will be installed. (Requires the most disk
space.)

O custom
Choose which program features you want installed and where they
will be installed. Recommended for advanced users.
InstaliShield
<Back |[_Next> || cancel | <Bak [ Next> || cancel

1-2-4 EEREREF 1-2-5  EFEFTE“Complete” £ 3

(D TEE 1-2-6 F 7 9 S i “ Instal " $ 41 OR339 BE 3, 1Al 1-2-7
FioR .

#) SmartRF Flash P (1.12.7) - InstaliShield Wizard ) 1) SmartRF Flash (1.127) - InstallShield Wizard [E=EE
> 5
Ready to Install the Program Ti SmartRF Flash Installing SmartRF Flash Programmer (1.12.7) SmartRF Flash
The wizard is ready to begin installation. flash Programmer The program features you selected are flash Programmer.
being installed.
Click Install to begin the installation. _AG]  Please wait while the InstaliShield Wizard installs SmartRF Flash Programmer
(¥ (1.12.7). This may take several minutes.
If you want to review or change any of your installation settings, dick Back. Click Cancel to
exit the wizard.
Status:
Registering product
— ——

[ <Bak J[ mstal ] [ cancel

1-2-6  BEf“Install” 24

127 R ERT
(5) LS8 IR e PF A s _ECE PREE DT sUEI A5 Place shorteut on the desktop. ”, Hiif7
“Finish"% 4, W& 1-2-8 ffr.
(6) Rl s i _E Y PRAETT E AR FTIT B 1-2-9 B (9 5 i

#® SmartRF Flash P

ogrammer (1.12.7) - InstallShield Wizard

» B o

What do you wantto program?
NiShield Wizard d TExAs [PogamCCoo ScCorMsP80 7]
i INSTRUMENTS o

‘P XAS ysemanhio | spa0]

INSTRUMENTS [EET0 [Crpupe [EBupe £ oo [E8 fmerey ]
The InstaliShield Wizard has successfully installed SmartRF Doy
Flash Programmer (1.12.7) . Click Finish to exit the wizard. [Foa 51

Flshimege: [ = |

[ Place shortcut on the desktop. I Chonge [0

Actons
C
c Eo Flash lock (effective ahter program/append)
@ Eive pagamonivedy | Witepotect  [Code7-Nochp seeced =]
€ Aopend and vedy ™ Witepotect boot bock

 Very sgomst hexiie

 Read flash ko hexle I Block debug commands fincl. read access)

INB: Cannot "Append and verfy'" when sell

Pesform actions

E1-2-8 &%k 5% M E1-29 fTHARE

26
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E%:

% SmartRF Flash Programmer 4.4 442 22 300 B A & AR, T Windows 7,
/é'rzj] ZEAR PRI P iy PR S EAE, e R A P BB AR, R 4
YRR e R PR A I R AFAR oL SRR R AR X A TR R P K e R A

2. A SmartRF Flash Programmer GUI JRASZFESE

(OEFEHI P A (GUD a1y

TR PR B b R G 2 AR R RS A
MCU(MSP430) g f2 5520, an &l 1-2-10 fw

What do you want to program
Frogrem COoco

TEXAS
INSTRUMENTS

B 1-2-10 BERARAEETEMHARNAPES
SmartRF Flash Programmer & B~ 3£ - o] it

e, Hof, “System-on-Chip(F | &
H) eI FF 4 AR TR SoC o A, 4 CC1110,CC2430.,CC2530 2,

%P T IEEE 802. 15. 4 FEA % 45 (n CC2530) F1 Bluetooth@/i% g H1% 4% (In CC2540) 3k
Vi NG B2 2 A AL PRS2 BRORI ) = AP B A TEEE MAC #iidik

(2) Al i3 MSP-FET430UTF X} MSP430 #8INFEHF eZ430 N5 M kA7 dmfe .

(3) [N 7 9 £2 2% 38 v JH T FF 9% SmartRFO4EB., SmartRFOSEB, CC Debugger #l
CC2430DB |- Ay [E 4,

(DEFFHNRXERF RS REEN A &, EE, YU LR~
B AN R RN EM 250 L RTINS T 24508, W 1
%Elﬂﬂﬁm#@naﬁ*t@chﬂz%iﬁhm,u)# wnE 1-2-11 FJ?/T

2 Texas Instru

ts Smart

Flash Programmer

What do you want to p ogram?

]NSTRUMFNTS

] o

I~ Rotain IEEE addess when reprogrameming the chip

View info Page

Flach lock (effectve after program/append)

’7’3’)’)’»\')§

(-

1-2-11 RHRIREERR LRGHMERNABIEE
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3. LA B A NS FE2S SmartRF Flash Programmer JEf TF2H 545

1) i 338 &3]3+ F A

TR G T AR, 75 24 ] CC Debugger ff KLk 45, i H A& BR 1 Ay CC2530
R MRS FERAh , 80T DL TRy RO AR R

¥ R Gl USB #2 L5 2L g8 CC Debugger — it 5 LA % . 8 10 K i0HEL 5
HAri £ ( CC2530 SLgat) By ikdE M A . 755 B & B0, — @ R B HEL
B 100 IR vl e i e - < S U 52 1 Ry £ i S R R vyl o S I = R £ R T 0
3. iR O S CC2530 B AL &R WKl 1-2-12 FroR, Y55 2 HH RG] 2

2N TS
NI an W
Vdd vdd vdd
CC Debugger
g CCxxxx
connector NOTE 1 ~ System-on-Chip
GND
= 1 2 | oc (debug clock) & P22  SoC
‘ P2.1
4 Q DD (debug data)
Qe . EF
3.3 V from debugger. Can RESEM
esyenss | @ @ |
power the target board . . =
_. . NOTE 2 |
d 10 —
GND

1-2-12  @EikEO S CC2530 B A H B EE A

CC Debugger BB MEE TAE4H (Goint test action group, JTAG) & 5| JHITh GE 15 B Un
Kl 1-2-13 iR, 5B Uil ans 1-2-1 s,

GND .‘ .2 VDD ( target voltage sense)
DC (debug clock) Q q DD (debug data)
CSn (SPI chip select) .5 .5 SCLK (SPI clock)
RESETn .7 ., MOSI (SPI data out)
3.3 V (from debugger) .g .., MISO (SPI data in)

1-2-13  CC Debugger JTAG I3 ITheEiZ B

R 1-2-1 S|BIRSIERIERA

5l F S 51 B & R 8 % i B
1 GND HiZk
2 VDD(target voltage sense) H B M H Y5 T S
3 DC(debug clock) P ik-Hif b gk
4 DD(debug data) TR-HE L
5 CSn(SPI chip select) TR RS IR RO
6 SCLK(SPI clock) T h gk
7 RESETn ik
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