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e T

ATHHNEBEREEENELB RS, RITA
ROARERBEENRG, TINELB =R
THETLHEEM2 AGHZAER . R IETIR
F1GHzM T, B, EfFFISM)AT, it
REASHMER, 2.4GHZ MR T MR H B
(license-free)izfE, XFE—EMRARESN
MHNEE EANKGIEGHTER. ER
ANTAFRIIR/EZ M BENBE. SENE
B, FUXF00%FTEBRNESL KX,

ISMITHRTF1GHz, EAANXBEEFERRH
R, BEFERHHNERERRENERATH
ESEEAT24GHRER ., BEAN, ISMSH R T
EARBE D, BEFABNTHEXALEN
RFI1GHARFH B R, BAGHE R EHIRE
AR, LRRFNEAT ARSI AXE.

315/915MHz

2.4GHz {

n

433/915MHz . /

R ERER

%t B M (Interoperability) 89 3 5K I B 2% iR 31
FERBAZ BN RNEBERKEE LT
BHTEN%ER, BT REASNERRETN
TENBRAR (RAeENRITEHRKESR
#) B THAMNZigBeeBETE. AMHNE
FEUNERT FRNSIAARREENTLE
KA,

RS~ RAS

AEFHE R ami, TIE AGRR AR
HEAFSHNHABRTTR, NEBHHEREM
RABTISMERBEEXNRES, FHdH
BN ATIRAE SRR, TRESU.

Wl

ZigBee®/
Z-Stack™

Design
Freedom

Proprietary

Pl T ™ IEEE 802.15.4
Design Design
Freedom Freedom
Design Design

Freedom Freedom

Ao Ff IEEE 802.15.4 / IEEE 802.15.4 /

Any SoC or |CC2520 CC2430/31]CC2520 CC2430/31
LPW Radio or CC2420 + or CC2420 +
+ MSP430 MSP430 MSP430

433/868/915
MHz

Design
Freedom

Design
Freedom

Design
Freedom

Any SoC or
LPW Radio
+MSP430

433/868/915
MHz

Increasing Interoperability

>

BHRITEZRER. ERAMSHEMRITTRRAZENTRRE

A Integration

Protocol
Processesors
System-on-
Chip (SoC)

Transceiver m gg:ggg CC1101:

ZigBee® and
IEEE 802.15.4
Z-Stack™

TIMAC
SimpliciTI™

D I CCZACCOGAT _

CC1010 . CC2431
CC1110 CC1111,  CC2430

€C2420
CC2520

Proprietary

Narrowband Proprietary Proprietary

1
SimpliciTl » SimpliciTl
[

Transmilter gg:?gg E —
<1GHz 2.4 GHz
IR ISR RA S Frequency
= {LEE 2Q 2008 {RIhsERISNIE ™



4 /46'7:7 GHZ

@ ccwoo
RIS A
CC1000

HUET Elwww.ti.com/sc/device/cc1000, BUKBURER . iRk, 1HEREN BFH.

TRAFHIE RSN UHF) SR & L

CCMO0ZBIRINFESHHUL AN, o BF300MHz
F1GHzH . ZR AT AT RTINS
WEBE RS, 2RIFENAREANEE,

ITEHR

o BRI

] RFRIMEM300 MHzE 1 GHz
FSKifH

RELENINDTH

RSSI#

2835| BITSSOP# #£ 5 UltraCSPE 35

iz

o FEEATEMEBNNA

e BIIFTERRER(VCO)NBRETIH
300 MHzZE1 GHz £HHN A, BERE
FFBk#ifrequency hopping) R 4t

o ERF/NEPCBR
& BT EE M listen-before-talk) R 5t

R F

- BRESFEDL

. ERLREF
BE1LFRERAMR)
T RN

o TALEERZRERS
TR EFHRRIA

FEIR
e CC1000DK-433 MHzFF 2 E#
¢ CC1000DK-868/915 MHzFF X &4

[z R R B R

Antenna
(50Q)
[ o
c&2
Ca1== 3L41 % 13
AVDD=3V =
R131
HEXHE

CC1000

RSSI/IF

PALE
PDATA
PCLK
DCLK
][9]
DGND
DVDD
DGND
AGND
X0SC_Q1
X0SC_Q2
AGND
AVDD

Microcontroller

2 To/From

Em 181

Parameter 0000000000000

(433/868 MHz, 3.0 V, 25°C)

Operating Conditions

Frequency range 300 — 1000 MHz
Data range 0.6 — 76.8 kBaud
Output power -2 — 10/5 dBm
FSK separation 0 — 65 kHz

RX Mode

Receiver sensitivity, 1.2 kbps

-110/-107

Power Consumption
Supply voltage

Current consumption, RX

Current consumption, TX, =20 dBm
Current consumption, TX, -5 dBm
Current consumption, TX, 0 dBm
Current consumption, TX, 5 dBm
Current consumption, TX, 10 dBm
Current consumption, power down

14/9.6
5.3/8.6
8.9/138
10.4/165
14.8/254
26.7/NA
0.2

fRThFEtsEm

=IN{LEE 2Q 2008



1XF1GHz

S RETTIS L A R R B B8
C€C1010

cC1010

HEFEwww.ti.com/sc/device/cc1010, DIFKEFES . #iE%.

HERR LR (SoC)BRAE

iz GRS RERT300 MHZE1 GHz
CMOS CC10005F 5l & AL A & — 1 b AR A A
8051 tEHI gL

FEHS

o TRBEHELEE. 300 MHzET GHz

o 8051 RAMITHIE, HIABMNEZNET
HRENE

o BUHBIEMBIEDES) R/ EBUR—IN=
@i . 106ZADC

o NFJRDEWIMNBTHE, TAIMNBEIF X
o AR AT I AR

o EUIEE

ik

o BRKMEFEw
o WIERETIR

o REREREM
o INEE

R F

s EREML

o TRLEEER
BEILREEAMR)
s THEERTERS
TR EFRRITR

FEIR

o CC1010EMK-433 MHZIF &R E 4
 CC1010EMK-868 MHzIFtitk E1F
e CC1010DK-433 MHzFF & &4

e CC1010DK-868/915 MHzFF X E#

BACD Y SES
R A BB REE
DVDD Q DVDD
60/59/58)57156/55/54(5352/51
Antenna M
7 c31]
"C4 ;
C41 L41E.32
AVDD
L101
N —
b S
'§§o a
R131 % 8855
T L X X0
.
0181 C171
BAH

(433/868 MHz, 3.0 V, 25°C)

Operating Conditions

Operating voltage 21 — 36 Vv
Operating temperature
Main oscillator frequency

TX Mode

RF frequency range — 12/8 dBm
Data rate 0 — 65 kHz
Output power (programmable) —20 — 12/8 dBm

FSK separation (programmable)

RX Mode

Receiver sensitivity, 1. Zkbps — -107/-106 —

Supply voltage

Current consumption, RX — 9.1/11.9 — mA
Current consumption, TX, -20 dBm — 5.3/8.6 — mA
Current consumption, TX, -5 dBm — 8.9/138 — mA
Current consumption, TX, 0 dBm — 104/17.0 — mA
Current consumption, TX, 4 dBm — 24.8/23.5 — mA
Current consumption, TX, 10 dBm — 26.6/NA — mA
Current consumptlon power down 0.21

Active mode (14.7456 MHz clock) — 148 —

Idle mode (32 kHz clock) — 29 — uA
Current consumption, power down — 02 1 pA

=128 20 2008
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6 /Ei:7 GHz

Q@ ccroz0/1021
ey
C€C1020/1021
HiF A Elwww.ti.com/se/device/cc1020, DURBUER . Bk, TTERRAATFM.

HEMESRETEEMREN FR R REE
Za Rl T E PR IESE SR FSK/GFSK/O0K o AVDD=3V

SIAY, THESBEETNA (402 MHz DVDD=3V i» 1
Z470 MHzM & 804 MHzZE 940 MHZ#iTs) A9 B m é L 1

EHER, CC1020891% &M TFEN 300 220.

aanv
((\B]

ARIB STD-T67 % FCC CFR47 part 15813%. — L Monopole
— e
CC10215CC1020EAR—8, ZHMXETHE/N :
B IE 8] FR A50kHz. o——15] +—oAVDD=3V
DVDD=3V _r5y m . .
= g\\I/DD}U C1 T/R Switch
EEBHE = " % it
R1
o H/NBEERTA12.5 kHz 6 L
o B (blocking) &€ (71 dB, iRZE +2 MH2) STAL
o BRURYE (BEEFEH12.5 kHZHTH :
. o v
i%-118 dBm) = =
o THEHEEZE+10 dBm F&IA e CC1020/CC1070DK-868 MHZFF % £
o KRR RSB RIRFE » CC1020/CC1070DK-433 MHzF X & ¢ CC1020EMK-433 MHZIFEREHF
o TRRRHIK BNIETREF RSSIH ¢ CC1020EMK-868 MHZIFEIREHF
o THBIMEHK/NFI00 Hz B4
Parameter
Fl25 (433/868 MHz, 3.0 V, 25°C) Min | Typ | Max | Unit | Condition
s o Operating Conditions
o TRBMATETRA Frequency range 402 — 470 MHz  Programmable in less than 300 Hz steps
o BRKKBUSEE R R I A9 7 1 H) M 68 79 84  — 940 MHz Programmable in less than 600 Hz steps
B IR TV R AR R 1% Data rate 045  — 1536 kBaud
o B ATHE M (listen-before-talk) R |0|tage o8] Bl b
o EAT B (frequency hopping) R4t Output power ] —  +10/+5 153 dBm, 6 kbps
FSK separation — 0 — 108216 kHz
*ACP, 12, 5/25 kHz — 4649 —  dBc  125kHz spacing: 24 kBaud, £2.025 kHz, kBaud
N
+).475 kHz
o 426/429/433/868/915 MHz ISM/SRD#T5 HY 0BW, 99, 5%, 12, 5/25 kHz — 1596 —  kHz  125kHz spacing: 2.4 kBaud, + 2.025 kHz
TN A 25 kHz spacing, 4.8 kBaud + 2.475 kHz
- N RX Mode
. EFLEERAMR (RXMode |
A :ﬂlijﬁzﬂy\( ) Sensitivity 00K, 2, 4/4, 8 kBaud — -16/-107 —  dBm  Manchester coded data
o IREBRRERGR Sensitivity FSK, 2.4 kBaud* — -118 — dBm 125 kHz spacing: 12.288 kHz receiver filter
e BRE bandwidth, jammer at £12.5/+25 kHz offset
o (RINEEIEREN Image channel rejection, calibrated ~ —  49/52 1 B
= 1o Blocking, 2 MHz —  6m — dB
. =3
mf%%i? Blocking, +10 MHz — T —
» RRED B
Current consumption, RX — 199199 — mA
Current consumption, TX — 162205 —  mA  0dB output power
Current consumption, power down — 02 18 A

*CC10215CC1020B X —35, EFIX#E FRER/BEEHF450kH:z.

B FEHiE™S =M% 2Q 2008



1XF1GHz

CC1050
RIHFESTEA AL
CC1050
HE B IEwww.ti.com/sc/device/cc1050, WIKER# A . Bk, IRMEREE AT,
BB ARSHRRR T 2 AR TEE
CCI050RMBIMBHF MY, TERITA AVDD =3V Monopole
F315. 433. 868R915MHzHISRDHH. (na

CCI050RBMEFMAET—EAE. SEM
B, RAEBRMERRFE, EEAAT REHHN
PRI E R,

FEHSR

o BIRINFE433 MHz):
o TX: +12 dBmBTERIRFEH23.3 mA,

0 dBmATERIRFEH9.1 mA

o EFBEEN. 200nA (HEE)

o THBIMESERE. 300 MHzZE1 GHz

o FSKifHl

o NELEMBTH

o RSSIHH

o EATHRAEN 300 220 (BRM)®%FCC CFR
Part 15 (EEWEMNR S

o 24B|HITSSOPH %

iz

s FEEATHMEENXLA

s BIIFTERRER(VCO)NBRETIHR
300 MHzZE1 GHz £ A, BENE
FFBk#frequency hopping) R4t

o ERTF/NEPCBR
& AT H & 0 (listen-before-talk) &R 4t

c

LC Filter
(optional)

icrocontroller

L1

(i7——o DVDD=3V
D¢]\[oN [16—o0

LCL\DR5—
X0SC_Q1 e =

X0SC_Q2 0
XTAL

lCS ;C4

FEIR
e CC1050DK-433 MHzFF 2 E 4
e CC1050DK-868/915 MHzFF & &1

Bt

Parameter

(433/868 MHz, 3.0 V, 25°C) Condition

Operating Conditions
Frequency range 300 — 1000 MH:z

Programmable in steps of 250 Hz
Data rate 0.6 — 76.8 NRZ or Manchester coding
TX Mode

Output power (programmable) -20 — 128 dBm
FSK separation (programmable) 0 — 65 kHz

Power Consumption

kBaud

Delivered to a 50 Q load
Programmable in steps of 250 Hz

Supply voltage 2,1 — 3,6 v

Current consumption, TX, =20 dBm — 5580 — mA  The output power is delivered to a 50 Q load
7 Current consumption, TX, -5 dBm — 13100 — mA  The output power is delivered to a 50 Q load
o EREEBFEI;ML Current consumption, TX, 0 dBm — 91142 — mA  The output power is delivered to a 50 Q load
o IETELR Current consumption, TX, 5 dBm — 133177 — mA  The output power is delivered to a 50 Q load

_ N Current consumption, TX, 8 dBm — 159/49 — mA  The output power is delivered to a 50 Q load
o BEIARFERAMR) Current consumption, T, 12 dBm — B3 — mA  Theoutput power s delivered to a 50 Q load
o RABRBMGS Current consumption, TX, power down — — 02 1 pA  Oscilliator core off
s TLEERRERY
o HTEET M
o TWIEMEZH
&M FE 2Q 2008 TSt SRiE




8 ﬂf7:7 GHz

@ ccwn
B SHRRSHL
CC1070

HEFEwww.ti.com/sc/device/cc1070, MIKEEES . BBk, IHEREE BT,

BEIEMFES L8855 & S

CC10702 8% F FSK/GFSK R OOK S #ii & 5 #1.,
HESREEHNA (402 MHzE470 MHzIX
%804 MHzZE940 MHZ# ) H=HRE K,

FEHA
o H/MBIE[EFEEIIA12.5 kHz
o THRBHENESIL+10 dBm
o RIZHMBRMFE.
© 433 MHz: +8 dBmff, ERMFEH+255
mA
o TEBESERE. —40°CE+105°C
o TRBIMEHK/NTF300 Hz

il

s GRTETWNA

e ERRABMCER RIFHEFMF MAEMN
B IXE) T R RAEEF

o TESEHMIIE TEk

o BT B frequency hopping) & 4t

W A
* 426/429/433/868/915 MHz ISM/SRD#i# A9
TN A

o BEREETAML

o MELBEX

BEI LR ERAMR)
RIFEE B E N

s TLEERRERS

FRIR

¢ CC1020/1070DK-433 MHzFF 2 E1F
¢ CC1020/1070DK-868 MHzFF X E 4
e CC1070EMK-433 MHzIF{EIRE 4
* CC1070EMK-868 MHzIFEIRE

EABREREE
R2 _ﬂ_.r o R3
T ‘/\/\/\ ‘/\/\/\ J‘C-8
— DvDD=3 =

\/O oAVDD =3V
—

AVDD =3V
k/lqcnopole
_ ntenna
AVDD =3V (500)
L2

Microcontroller Configuration
Interface and Signal Interface

LC Filter
(optional)

X0SC_Q2
ADD :
I
=2

CLK
LOCK
X0sc_a1

C4; lc5

E-%.%553
Parameter
(433/868 MHz, 3.0 V, 25°C)
Operating Conditions
RF Frequency range 402 — 470 MHz

804 — 940 MHz

Data rate (programmable) 045 — 153.6 kBaud
Temperature range 105 °C
TX Mode
Output power (programmable) -20 — 10/8 dBm
FSK separation (programmable) 0 — 108/216 kHz
ACP, 2.4/4.8 kBaud, 12.5/25 kHz — -47/-50 — dBc
0BW, 99.5%, 2.4/4.8 kBaud, 12.5/25 kHz — 710 — kHz

-107/-106 = dBm

Supply voltage 21 30 36 Vv
Current consumption, TX, 0 dBm — 15.5/18.5 — mA
Current consumption, TX, power down — 02 1 HA

RX Mode
Receiver sensitivity, 1.2 kbps —
Power Consumption

RIS SAIER

=IN{LEE 2Q 2008



XF1GHz |,

KRS REGHT R
cc1101

ccrior &

B Elwww.ti.com/sc/device/cc1101, DUKEEER . #UBR. R E X BT,

REA. BHENERBAAR

CCI01 R EEMMN S BESMBAN, &t
F3F315/433/868/915 MHz ISM#H FIKINFE
T4 R A, CC1M01ZCCI00BAZM M TR
&, BEZEER (spurious response). A
AIIER . B ONTRFIER S R & R FH(power
ramping) E&E . FH BAESERE,

FEHR

o &F1 GHzAIFSK/GFSK/MSK/ASK/OOKEI#7
&2}

o HIEE $12Z500 kBaud

o RINFE. MEZHRAE

o HERRAETER. 200 nA

o SUBMRPIER B A0 s, MEREREIRE
BB AERXTXRR BT 8 5240 us

e FIRUNELSFHN,. HUKK. BER

S
1
1
:
3 | R (Anter)ma
c ! —_— ) — 50Q
s | e
g2/ — '
=, L131 C125
S, (optional)
8 | TigrLi2 L 1123
: . \ lmzzlmzs
1 - -
L
|
1
"\ _ (optional)

The CC1101 is pin and register compatible with the 2.4 GHz CC2500 transceiver. Please see page 14.

HAKEREDERTREAR N EI FEIR
o HEMIHN6L FHERRKERIBEANSLE o CC101DK-433 MHZFF R EMH e CC1101EMK-433 MHZIFEHRE 4
(FIFO) * CC1101DK-868/9156 MHzFF X & e CC1101EMK-868/915 MHzIFfh iR E 1
(TXFREER [ourst modelEiE &)
o EATFFHAEN 300 220 (BM)RFCC CFR
Part 15 (X ENERRY: B
FIFE (433/868 MHz, 3.0, 25°C) i Condition
o BIEREHE BARGAA peratmg Conditions:
requency range 300 — 348 MHz
o HWIMESBEHITT RANMMK %7 — M MHz
o UXERMNBHEHENER M — 9 MH
e TLHABNBEET, BHTERUETL Operating temperature range -40 — 8 °C
.1y Operating supply voltage 18 — 36 v
Sz b 4 75 |
%ﬁ%m“ﬁ & Data rate (programmable) 12— 50 kBaud
o INMEBRTIR Output power (programmable) 30 — 410 dBm
Receiver sensitivity, 1.2 kBaud = |l | = dBm  1.2kBaud, 868 MHz, 1% packet error rate
-
= Current consumption RX, 868 MHz — 41 — mA  Input well above sensitivity limit
o TALERZRERS Current consumption TX — 150 — mA  0dBm
o BELFIEBAMR) Current consumption, power down — 200 1000 nA
o TWIEMEZH
o EREMFAIML
EMYFE 2Q 2008 RThFE s STEm
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1ZF1GHz

@ ccmnw
SHAK LRGMATE
CC1110F8/F16/F32

A FEwww.ti.com/sc/device/cc1110, WIIKERAER . #iBk. WEREN AT,

TEBRE. MEHNSERAEHNRERE
354

CCIIOFXRFIRA=HFNAEGTAN A L&
G, ATRBEELBENA. ZRBENEER
BT —/1315/433/868/915 MHzE 4 B I
ZH. — B EH(single-cycle) 8051481% Hl %
by, 8/16/32 kKBINFFIM KM ASME, MifnfE
BRITHREE BN, hE, FERNRETES

B AT e .
FEHES
o SR, RINFEMBODI MBS HZL, #E

MEEE HHRA 8051H98 15
RHT 5 HRENCCI ST At
8/16/32 kBR AW B I RiZINTF

1/2/4 kKBS TF R (SRAM)—HEE R
B TEEFEIRRTEN

8Z12fIADC, 211 Z AWM AN/AE S,
i shanivg

NESEINDTH

mARENNERER, BTRENE

TP MERER (sleep mode) E TR
(active mode) B IR EIR, XFHERTAL
REMBIRINFEES

A F R EBERRAE T (deep-sleep mode) Z AT,
RO Id SR AP AT e SE AT A AR SR M R
g:pind =2

AES-128 N L 1R 8%
BAMNEEFHREFRDMA) N

KA $, BHKINFERNS2.768 kHz SRk
M E#I34 kHz RC k588

ik

TENEEABRIR
RILFER R R GRS
BEHRENEEARIER RIFNLTNT

- 20V1t0 3.6V
Power Supply

Rz P R BE TR B

L1
C301F =

GRS

66/ 35 64 3352 5730 29 28

™ = o o

CC1110 ; 4
~ X0SC_a1

For 2.4 GHz alternative, !
see CC2510, page 16. '

N F

o HEBTH
o TEBEE/RIR
o T FEX I

o THIBEBZZH

o EHRAKREKE

Bt

Condition

= Exposed Die
Attached Pad

__________

FRIA

Antenna
(50Q)

e CCIMO/CCNNDKFREH
e CC1110EMK-433 MHzIH&EIRE
¢ CC1110EMK-868/915 MHZIEEIR E 4

(433/868 MHz, 3.0, 25°C)

Operating Conditions

Frequency range 300 — 38 MHz
391 — 44 MHz
782 — 9 MHz

Operating temperature range -40 — 85 °C

Operating supply voltage 20 — 36 Vv

Data rate (programmable) 1.2 — 500  kBaud

Output power (programmable) -30 — 10 dBm

Reciever sensitivity - - - dBm

1.2 kBaud, 868 MHz, 1% packet error rate

Current Consumption

MCU active and RX mode — 17 — mA
MCU active and TX mode, 0 dBm — 31 — mA
Power mode 2 — 05 — pA
Power mode 3 — 03 — pA
Wake-up and Timing

From power mode 2 or 3 to active — 100 — ps
From active to RX or TX — ] — us

System clock at 203 kHz

MCU running at full speed (26 MHz), radio in
TX mode, 0-dBm output power

32 kHz RC-oscillator (or 32.768 kHz crystal
oscillator) and sleep timer running

No clocks running. Power On Reset (POR)
active. Can wake up on external interrupt.

Digital regulator and high-speed oscillators
off. Start-up of regulator and high-speed
RC-oscillator.

Time from enabling 26 MHz crystal
oscillator and the radio part until RX

or TX starts

KTt sEm

=IN{LEE 2Q 2008



XF1GHz

CC1150
ZIREFHREHH
CC1150
B A Elwww.ti.com/sc/device/cc1150, RMUKBEER . BiB®R . WEREE AFH.
A, BHENERBAAR R R
CCNE0RBEEMMNZBESF MR, &t 1.8V to 36V Power Supply 1
m$315/433/868/915 MHz ISM#R# B9 R Ih4E o 9 R141=
T4, /
i P Antenna
TEHS g LSOk | P L (50€2)
o« AHEBENENT R e i <o (G0u1) cc1150 4o
o [REDEMHINEBTH t:\__‘\\ H3] 10 C101t102 | L103 €105
= . — = DCOUPL _ -
« BERIHFERPCBHL, FATHBETR = 2 | inl = L101 Tero2 Teios
BRI — 1 A = =
o THEHIEE. 12F500 kBaud : _ T4
| GDOO (Optional) —
o HRFEHEINESIL +10 dBm \

B IRRAE
REBH0.3us)
o ERANRZBANBTRHM.

o REMEENELIE, 8. SLAR
(preamble generation). EFZFMA. RIEHD
AKFENR B EXRBEL T RBRLE(CRC)
A4 R,

o N AIERRAE mm, K205 BHIQLPE 3

i

o BIETRNEFEERFRA

o StMEESER SRR RETT RIEML
fk

o UXFERMEEGIRAER

o NEULERRRTTRR T

Rz A

o BRRMFAMU

o BIILEERIREAMR)
TG EERRERG
o TSR 42

T4 RN
HBRE T

Bl

Parameter
(433/868 MHz, 3.0 V, 25°C)

FETA

o CC1150EMK-433 MHZIE{4#R E 4

¢ CC1150EMK-868/915 MHZIT{E R E
o CC1101DK-433 MHzFF % &4

e CC1101DK-868/915 MHzFF & &1

Operating Conditions
Frequency range

Output power (programmable)

Operating temperature range

Operating supply voltage

Data rate (programmable)

Power Consumption

Current consumption TX, (+10 dBm) 433 MHz
Current consumption TX (0 dBm) 433 MHz
Current consumption, power down

Condition

348 MHz
464 MHz
928  MHz
+10 dBm
+85 C
36 Vv
500  kBaud
— mA
— mA
— nA

=128 2Q 2008
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@ ccmmn
HEMAEUSBEHENSIAL LR %
CC1111F8/F16/F32

HEFEwww.ti.com/sc/device/cc1111, RMIKEUER . HE%.

T BigE.
WHEER

CCMNM 2T USBERHIEMALRESE, AT
315/433/868/915 MHzIw MR IIFET &N A .
CC1111 BE T WHRFEMNCCNOIFHRBLENK
—MERRAFERON EHtE, RS
HHIUSB 2.0. 32 kByte[AfF. 4 kByte RAM.
128IAESTEHINE R AR S M H AR K51 .

WIEHIEE. RERUSBHIE

FEHSA

e 5CC1101 1HEHY. ET1 GHzE SR Z AN
cBESEMIREMN. XF1.2E500

kBaudf9iEE K FSK. MSK. GFSK FOOK/
ASKIEH

o BIRERMFE
o RIEVFEENTA03 nA

* 8/16/32 kBHNR LN E T RIZNF

o 1/2/4 KBRIERS TR (SRAM)— AR
RER TEREF BRI

o REFHMNBEINREERBRMY

e £2%USB 2.0, EH1 kBHIUSB AKX
(FIFO). 12 Mbps fe8iEE, 5N E %

4. #T(interrupt)
#EH K F 5 (isochronous) &%

o XAEMMAERTIF128MS
(AES)

o 8B, 8E14fIADC, RATXZIHFSNHA

o BFHFEMEIBNLRIRELS B0, X5
WL, XPEFERIGE, TEEXH
ERRHKE

o BEGMHBTFROMA), FBETHIEHSNRE

FMBEARAE

i

o TEMBTLRBRIR

o BREMFENDBENRGREBILR

o BEARSHNUMATFRERFHOATM
o WRHEPEKX. RAENFLIRRSERIT

THER BN FFA.

Rz P R BE TR B

3.0Vto %SV Power Supply

i

AVDO_DREG

Antenna

L1132 (50Q2)

C1

Optional:

v FH

o EERRERA
o BalfLERER
o T HSM R $=31
s BEREMSFADN

| 1123 L124
21 €125

€122

Jos

FxIA

e CC110/CCNMIDKFFREH
o CC111EMK-868/9151EfEIREMF

E-%.¥553
Parameter
(433/868 MHz, 3.0 V, 25°C) Condition
Operating Conditions
Frequency range 300 — 348 =
391 — o4 —
82 — 98  MHz
Operating temperature range 40 — 85 °C
Operating supply voltage 30 — 36 Vv
Data rate (programmable) 1.2 — 500  kBaud
Output power (programmable) -30 — 10 dBm
Receiver sensitivity — -10 — dBm  1.2kBaud, 1% packet error rate
MCU active and RX mode — 19 — mA
MCU active and TX mode, 0 dBm — 19 — mA
Power mode 2 — 05 — pA
Power mode 3 — 03 — pA

Wake-up and Timing

From power mode 2 or 3 to active 100

— us

From active to RX or TX

Digital regulator and high-speed oscillators
off. Start-up of regulator and high-speed
RC-oscillator.

Time from enabling 26 MHz crystal
oscillator and the radio part until RX

or TX starts

KTt sEm

=IN{LEE 2Q 2008



KEERGHR A
CC2400

2.4 GHz

CC2400

B Elwww.ti.com/sc/device/cc2400, DIREAER . HUBR. AR E N B,

CC24002REFEE (1.6E3.6V) . 1 Mbps
SRl R, RITAT2.4 GHz ISMBHAIETH
REEL&N A,

FEHR

o NERDERIMNBITH

o BERITRARMEPCBHY, FIATHHET
RA9E— W

o BIREEEE. 16VE3GLV

s SREE
PER. ##EZE 410 kBaud Z AT,
REEA-101 dBm
PER: #BEHN1 Mbps Z AT,
REE 4-87 dBm

o THFEEIEE. 10kBaud. 250 kBaudi&1 Mbps

o REAUREHENE. 0dBm

o REWRZIXRBE RN

o RERZBANKFHM. TLNEEIEL
1B, SES4 M(preamble generation).
EHFHEANAN, HIRE. RENHAKE
X% B shEFREIR T RABALE (CRC)

o % RSSIH

o BHIEE RITAIEEM K7 (blocking) M &

R BB R B

R451

TAVDD:LBV TAVDD:LSV

& 8 s s

o AVDD=1.8V

1D 913S0X
JS0X aanv

0 913S0X

Sl

83}

Ant SPI-Bus
ntenna B2
B1l

(50Q)

_| In
C61 ¢16) — e
L“_csz e Mlm TXRX_SWITCH
Y —l—_@ GN_D
=20 /0D S\

Icm NC :
= NC
AVDD=1.8Vo—s = lE ==

For a sub-1 GHz data-rate alternative, see CC2500, page 14.

CC2400

Optional
Digital
Interface
oDVDD=1.8V

oDIGITAL 1/0
DVDD=1.8/3.3V

'DVDD33

DSUB_CORE

FAIR
o CC2400DKFF &% E
o CC2400EMKIEfEtRE M

E-%.%553
N Parameter | Min | Tp | Max | Unit
Gl Operating Conditions
o KEIEZE(1 Mbps) Frequency range 2400 — 2483 MHz
o BEFENEFRRERA Data ra.te . 100 = 1000.0 kBaud
" e R Operating voltage (chip core) 16 — 20 Vv
o HINEHEESEBNXRETTREN Operating I/0 voltage 16 _ 36 vV
ik Operating temperature 40 — 85 °C
o UXBENBREMFHEFNELEE RX Mode
Receiver sensitivity, 10 kBaud, BER 10-3 — -101 — dBm
Receiver sensitivity, 1 Mbps, BER 10-3 — -87 — dBm
o
o T4 VolIPIRETE Current consumpt!on, RX — 2 — mA
— 5 Current consumption, TX, 0 dBm = 19 = mA
o REBERRRET M Current consumption, TX, -5 dBm — 15 — mA
o LGB THR Current consumption, TX, —20 dBm — 1 — mA
o THBE/RIR Current consumption, power down — 15 — pA
o THEM
&M YEE 2Q 2008 R ZhHESTSRiE




2.4 GHz

14
@ cczs500
B ST FE SR 1
CC2500

B Elwww.ti.com/sc/device/cc2500, DUREAER . HUBR. AR N B,

CC2500R B EEMM L BEFHK AN, Rit
F37F2.4 GHz ISMIH A RIIFEL LN A .

FEHS

s EHEMMEEMRFME (out-of-band

blocking) 14 &€

BEAREBANETRHM®.

o REMEIENALIE, BEINSHAER
(preamble generation). EXFHEN/E
W, iR, REANSEKENRB
BIER TR (CRC)

TRIBEE TSR, #F RSSIHH

RERD>ENINDTH

SERUXBREPCBHL, FIETHGET

HRA9E—

e 2-FSK. GFSK. MSK. OOK

i

o BRI EFERAGMA

o REB-DEMNHIBEFE

s BENBERLE, RATEERURLTLER
B3t

o BRAZSMNHEBAFIEE RIFMBIuetooth®
RWiFizfz

R FH

o TELH BRI

T BE/FAR

HEBTMR

ptsa=pl

EHRAREE

SHRE 5 (RF-enabled) A 2 154

FAIR
e CC2500/CC2550DKFF & £t
o CC2500EMKIEEIRE 4

N

SCLK

S0
(GDOT)

(GD02)
(Optional)

Digital Interface

o

GDO ;

(Optional)

CSn

P —

“Jcao Iczoz

L301

Antenna
o (50Q)
C301 ™ ¢304
L303

—
C302| L302

10303

CC25005 18 F1 GHzBICCTI01IK X W5 IR F s 78, SIS EIM,

BXHFlE

Parameter
(433/868 MHz, 3.0 V, 25°C)

:|_C305 10306

Folded Dipole
PCB Antenna

| Min | Typ | Max | Unit | Condition

Operating Conditions
Frequency range

Data rate (programmable)
Sensitivity, 2.4 kBaud

Sensitivity, 250 kBaud

Output power (programmable)
Operating supply voltage

2400 =
12 =
= -104
= -106
= -81
= -89
-30 _
18 =

24835

500

MHz
kBaud
dBm

dBm
dBm

Optimized current, 2-FSK,
230 kHz RX filter bandwidth,
1% PER

Optimized sensitivity
Optimized current, 500 kHz
RX filter bandwidth, 1% PER
Optimized sensitivity

RX input signal at the sensitivity limit, 2.4 kBaud
RX input well above sensitivity limit, 2.4 kBaud
RX input signal at the sensitivity limit, 250 kBaud
RX input well above sensitivity limit, 250 kBaud

Current consumption, TX, 0 dBm
Current consumption, TX, =12 dBm

Current optimized
Current optimized

IS IAIER

=IN{LEE 2Q 2008



2.4 GHz

cczss0 @
B BRI HRIN RSN & S
CC2550
&iE www.ti.com/sc/device/cc2550, IFREURER . #iBR. TPERKRN BFH.

CC2550R B EENMN L BEHMA SN, &t MABRERER
FF2.4 GHz ISMITH R 2 R TIFET &N .

FTEHS
o ZERITRAREPCBHL, FTBLHEHRET
RESE—M
o THBHIEE. 1.2 to 500 kBaud
o RBETHBINE
o EfEHB RN
o RERZBANEFHM.
o REMEBENELNE, SFEWSHAR
(preamble generation). BHFHEN/& S
W, BURE. RENSEKENRED =
TBIREIR TR R (CRO)
o NERDEMINDTH
e 2-FSK. GFSK. MSK. OOK
o BNERE. 4x4 mm. 165|HIQFP %

DGUARD |EIR)

CC2550 e

122 |C123
Tow [

Folded Dipole
PCB Antenna

DIE ATTACH PAD:

Digital Interface

s WMFMT1 GHz B a9 AX1E8, SEZLEE 11 TAICCT150.

o BEFARMEFERRGHAK
o HNEREESHEBNXRH#TT RIEN
/%4
o NRETHIBRTHR BAHFH
o BEAREMNHEESE T RIFHBIuetooth® : .
- Parameter Min Typ Max Unit
RWiFisz Operating Conditions
Frequency range 2400 — 24835 MHz
Rz Fi Operating supply voltage 18 — 36 Vv

Data rate (programmable) 1.2 — 500 kBaud
o TEHIIEHI R Output power (programmable) -30 — 1 dBm

.

e} Current consumpt!on, TX,0dBm — 194 — mA
Current consumption, TX, -12 dBm — 112 — mA

o THEM
o BEHIRARERE

FAIR
e CC2500/CC2550DKF & Eft
o CC2550EMKIEIRE 4

=M {LEE 2Q 2008 {RIhsERsNiE ™



e 2.4 GHz

@ cc2s10
RLERGSHRRR AR
CC2510F8/F16/F32
AT Ewww.ti.com/sc/device/cc2510, MIKER#E A . HuE®. IPMEREN AFH.

CC2510FX2EEMA LRGSR E, WIHATER MABRERER
NERREENTLBRENH. CC2510Fx%E

&7 CC25005 SR AWM K W R ArE Ry 1553 B © 2.0V to 3.6V Power Supply
8051 MCURI=#itEgE, HEH8/16/32 kBHIFE S
NETHRENRE. 1/2/4 BHRAME X ZHIEM | [
BAIME.,

.:.Egﬁ,‘f—i _ _| 1233 | C235
0

o BitH. R MB051 RIS, B Joasz] Cass
RENEN T RHENFRESTFERSRSRAM)

o HAMNMRFENNEEN, BTHRIEMFE.
F o] SCH M BEBRAE T (sleep mode) E TEET
(active mode) AR % 1

e HEFHMMEFEMHEATMAME, FRF
AES-1281NZE L1 8%

o 2.FSK. GFSK. MSK. OOK mooEooEod

WFEMT1 GHz BR =R AIEX 155, FIESIEE10TFICCII10,

0SC32_Q2

=0X1 C211 =
C201 =

0SC32_Q1

/X
/X

P2_4
P2_4

= Exposed Die
Attached Pad

Fi
s TERMNBEHBRITR
o RIEVFENBMERNRGZHNERRE BAs
o BREAZSHHEBEEIEE RIFMBIuetooth®
BWiFis Paramt_ater = Typ | Max | Unit | Condition
Operating Conditions
Frequency range 200 — 24835 MH:z
N B Operating temperature range -40 — 485 °C
5 Operating supply voltage 20 — 36 )
° HRET M Data rate (programmable) 12 — 500 kBaud
o T&BE/RR Output power (programmable) 20 — 1 dBm
o LM Receiver sensitivity, 2.4 kBaud — <103 —  dBm  2-FSK, 203 kHz RX filter bandwidth, 1%PER
e Receiver sensitivity, 250kBaud = 90 —  dBm  2-FSK, 540 kHz RX filter bandwidth, 1%PER
o BHRKREE MCU active and RX mode — 198 — mA  MCU running at full speed (26 MHz), radio in
o LRI RX mode 2.4 kBaud
MCU active and TX mode, 0 dBm — % — mA  MCU running at full speed (26 MHz), radio in
TX mode, 0 dBm output power
FaIR Power mode 2 — 05 — pA 32 kHz RC-oscillator (or 32.768 kHz crystal oscillator),
e CC2510/CC251MDKH R EMH sleep timer running and digital regulator off
o CC2510EMKIERRE Power mode 3 _ — 03 — HA No clocks running, digital regulator off
Wake-up and Timing
From power mode 2 or 3to active ~ — 100 — Hs Digital regulator and high-speed oscillators off.
Start-up of regulator and high-speed RC-oscillator
From power mode 1 to active — 4 — Hs Digital regulator on and high speed oscillator off
32 kHz RC oscillator (or 32.768 kHz crystal oscillator)
running

{RThsEnsiE R =HM{Y28 2Q 2008



2.4 GHz

17

HRREEUSBEHIRAF LR
CC2511F8/F16/F32

CcCc2511

C

A Ewww.ti.com/sc/device/cc2511. WIBREEES . #iBR . 1HEREEAFMH.

CC25MFxBRAM2.4 GHzF LR S, B&7T—
MNEEMUSBIEHIE, IR ERBIRT 4
"rEANLETEE, FAFRITARBERNE
FUSB A4 MSEI SPCIME M T 4B TS,

ITEHS

o SHEE. RINFEMSOSTHETIRZL, BF
RENBENITRENT. BSFERSRAM)
Ra#EUSBIEH %

e EEMMRFENMEEN, BTREME,
F T LM EERRAE T (sleep mode) E TEET
(active mode) BRIk % 1

c AFEHMNERMRT
AES-128INE AL 2%

e 2-FSK. GFSK. MSK. OOK

e FREA

i

o TEMBLABRAR

o BRMFEMNBMES RGRIERILE S

o BRAREHNERAFTFERFOAFN

N F

o HEBTMH

o TEBE/RIF

o THHRI 1

o THBSEH

o BEIRKRNER

517 5 (RF-enabled) §9iz 72 12

FAIE
e CC2510/CC2511DKF X EH
o CC251MEMKIHEREH

3.0V to 3.6V Power Supply

D- i1
R263 -
_|_£301

CC2511
Die Attach Pad

Optional:
X2

Ingm:m

HWEMTF1 GHz B~y Hx1E8

Bl

Parameter

Operating Conditions
Frequency range

Operating temperature range
Operating supply voltage

Data rate (programmable)
Output power (programmable)
Receiver sensitivity, 2.4 kBaud
Receiver sensitivity, 250 kBaud

NAREREE
AVDD 1241 Antenna
AVDD C241 (50Q2)
G 22—
Ml
231
AVDD g e Ezsa Em
S - 1 |
3 Alternative B
= i Folded Dipole PCB
|:| Antenna
X3
EzosIcm
. BESEI1I2IEICCIINI,

| Min | Typ | Max | Unit | Condition

2400
0
30
12
30

2483.5

+85
36
500
1
—1 03

MHz
°C
Vv

kbps

dBm
dBm
Bm

2-FSK, 203 kHz RX filter bandwidth, 1% PER
2-FSK, 540 kHz RX filter bandwidth, 1% PER

Current Consumption
MCU active and RX mode

MCU active and TX mode, 0 dBm

Power mode 2

Power mode 3
Wake-up and Timing

198

MCU running at full speed (26 MHz), radio in
RX mode 2.4 kBaud

MCU running at full speed (2 MHz), radio in
TX mode, 0 dBm output power

32 kHz RC oscillator (or 32.768 kHz crystal
oscillator), sleep timer running and digital
regulator off

No clocks running, digital regulator off

From power mode 2 or 3 to active

From active to RX or TX

100

us

Digital regulator and high-speed oscillators off,
start-up of regulator and high-speed

RC oscillator

Digital regulator on and high-speed oscillator
off, 32 kHz RC oscillator (or 32.768 kHz crystal
oscillator) running

=128 2Q 2008
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BETI EALIERZigBeefR TR

 zogeor

BEXSNIFAERANNE G, 449Hn b
NHEETZMBAAR TIRAKIFEEECD
MFERBRTRNEE, Fit TINBFRHERE

BEFEREE ARMHBHIEEMEHZigBee
RAZ,

ZigBee AAB R WRMT —MEE. TE. R
¥, RS RN R R H R A AR R K i
TIRUNE KM LA AR,

N7 953,

ZigBee Tl BT IR
A.

e BR. #FRIVAEmKL
o RRER

o RERH/ZE

BREGER O SN RIEH N

. Er/$% /I}l
o FYHRETER
o (ERERME R B IRSSURB(RFID)

ZigBee Mk 4%

ZigBee X IR E KPR 4 —— £ D8
WM&, SREMIEZER, YFE—EHEN
B, ZigBee A TR K I A EBIIME, M
MR T — MEERRNBATE,

Z-Stack™

Tl RS HIZigBeethilik

Z-Stack3 A ZigBee 2006 MSEAXIFENTE
BIETCC2430R LR %, wEMSIZEAICC2431
A ERSURCC2520 + MSP430E &,

TIRHTAZ-Stack R AN 48T —I & A SimpleAPI
BN A, SimpleAPIXEFI0NMNEEEY
WMIERAGS. RANELT ZigBee AT XK.
Z-StackHVHFI E14E

e SimpleAPI

o ZStackihiliky B’

e Z-Too™ (iFiXTH)

Y WEEZFXTTI ZigBee H L LEHIITX 158
S F2617,

. dE

=EMNfZigBeel AR

TISt S EFRARIEEE 802.15.4X 4B R
EHUE T =FZigBee XA TR, BEEH
BHARRB®RT —ANMUFMAEE AL
[ IEN
EHH=—ERAHTRHRZETCC2420/
CC2520k &Mk & ME, EE MM
FHH.,
BAFRAENFEEURETRE TR E,
FRURFRIT R ZigBeeLif = RN,

Bk
o
#
B
=
@G.)
@
=
N
X
%

A1

YN
BEEN
TERLS| LT

EREFINA CC2430/1

Z-Stack™
ZigBeetk

TR E

FREMH CC2430/1ZDK

F2 FR3
XA BRI
SFHA RFBANTLERE
AT ST A SRS
£R MSP430 MSP430
ZigBeeAbHE =3 #
CCZACC06A1

CC2420/CC2520
eZ430-RFZACC06 CC2420/CC2520 +

fRThFETsEm

{88 2Q 2008



ZigBee ® |

ccza20 G
FAFIEEE 802.15.4/ZigBeeHI5H5l & 41
€C2420
EiEAwww.ti.com/sc/device/cc2420, DIFKEURE R, #iER. IPERKN BFH.

CC24202 W H £ $%k HZigBee/IEEES02.15.457 MABRERER
BN, TII5342.4 GHzR I EBISMIAT A
FRTIFE. REESINAMET HiEFEHE

?

3.3V Power Supply o

R271
HBTHENTER, ARRRNBEESNENER & s
BT RERRER T, s |
z |
FEHS e |
Antenna I
o HIFMEF2.4 GHz IEEE 802.15.4/ZigBee (50€2) Y/ :2; ®
SRR t 101
o RERDBIINDTH -<>n =
Ho! 8
o EASNBYIII 5/ B I
o WHEIRX) R EIETXEIBE M LE 418 =& nd
" E=o=2 95 Ho |
o ERANHFREWESBEIERRSS)/HBRE 244 3 o g8 . 0 :
HER(LQII S F =2 EEE222 S Fali
o BHEMACHIZRIMEAES-128) |
= == = o
o {REIRIFE.
o B 188 mA; RE: 174 mA; .
. MOFLE SABRER. FRIA
0 2 1VE3EY o CC2420DKFF L EMH o CC2420+MSP430 ZigBee/IEEE 802.15.4FF R EH
o THEHEINE e CC2420ZDK ZigBee FF R &1+ o CC2420EMK ZigBes/IEEE 802.15 4TFEiRE
o FHANEREM R MEE
o EEFIIY SUDSSS)BH AR AR E H2M
BAFFME
chips/s, BREIEZE K250 kbps
o 33, QLP-48 7x7 mm Parameter | Min | Typ | Max | Unit
Operating Conditions
Frequency range 2400 — 24835 MHz
8 Data rate — 250 — kBaud
o BREGHARNERER Dperat!ng voltage 21 — 36 v
) Operating temperature -40 — 85 °C
o TEMHREX AL IR R E K (offload) fY X H5 Nominal output power in TX mode 0 _ _ dBm
o FifiAIBluetooth® RWIFisEFF 1% RX Mode
Receiver sensitivity -95 — dBm —
Adjacent channel rejection, + 5 MHz 45 — dB —
7 Adjacent channel rejection, - 5 MHz 30 — dB —
o EREMFAEIL Adjacent channel rejection, + 10 MHz 54 — dB —
\ Adjacent channel rejection, — 10 MHz 53 — dB —
W BN KA
* IJ_II_ ME 124 Channel rejection >+15 MHz 62 — dB —
- R
o HEBFTH Current consumption, RX — 188 — mA
Current consumption, TX, =10 dBm — 1" — mA
Current consumption, TX, -5 dBm — 14 — mA
Current consumption, TX, 0 dBm — 174 — mA
Current consumption, voltage regulator off — 0.02 1 mA

=M {LEE 2Q 2008 {RIhsERsNiE ™



» | ZigBee®

@ ccz430
FFIEEE 802.15.4/ZigBechi4t5i i LR %
CC2430F32/F64/F128

BB Elwww.ti.com/sc/device/cc2430, DUKEAER . HUER. WHEREN BFH.

CC24302 %X ZigBeeMEIE R L RGMBA T
R, BETRRMCC4205 5 A M K L R AR
BRERASS 1 HEHRZON =M, B
F32/64/128 kByte[A7E. 8 kB RAMM R X ZH
HtR KRN, ATEETTI kM ZigBeeth
Wik(Z-Stack™), FEHBCC2430MATREER
G f1f9ZigBeef@ A TR,

FEHA

e 32MHz, B2EH. EIFEAIS051HIEHIZ

o MAMRFNMEER, ATRIEINE

* 8 kByte SRAM, HH4 kByteTE EEINEER
TEHEBEIRRIFE S

o —/MEEE 802.15.4 MACiTR8. —NEF16
ALTRT B8 R A ANSAIIT R 2R

o AFMWHFTERESEEIERRSS/ARRE
EBRLQNAIXHF

o BEAESHIZ S| %

* 2.4 GHz IEEE 802.15. 43k BB ST A A

e 32/64/128 kByte RGN B 7] RIZNFF

o TR R MZigBeetMLA%(Z-Stack)

o SRR RE MRS MR

o HIEFIIFIRDSSS)AH RIBEAEE H2M
chips/s. BMEIEZE K250 kbps

o #3. QLP48, RoHSIRERA. 7x7 mm

iz

o BRI, EHMBEHRAEHNIIBEEE

o IR IRAL T AR T B MR (offload) A9 HF

o [ERFEBAIEEE 802.15.4% ZigBee N M R V&
| S

o F#ifBluetooth®RWiFidt 1714

o A AIER

o NEERDEMINITTH

FEEEEREEE
S
m (<]

SEEEEEERER

Flil

c19i czI=
v B -
o EREMFAML

Tolb B R 4551

RS

BHEmA

HEET MW

BEHFE
Parameter
Operating Conditions
Frequency range
Operating temperature range
Operating supply voltage
Radio bit rate
Receiver sensitivity
Adjacent channel rejection (+5 MHz/ -5 MHz)
Alternate channel rejection (+10 MHz/~10 MHz)

Interfering channel rejection (+15 MHz/-15 MHz)

Nominal output power in TX mode

[z R R B TR B

3 -; —— Optional

Antenna |
(509)

Folded Dipole;
PCB Antenna

FEIR

o CC2430DKFAREM

e CC2430ZDK ZigBee F X E 1
o CC2430EMKIF{EIREH

| Min | Typ | Max | Unit |Condition

2400 — 24835 MHz
-0 — 85 °C
20 — 36 v
— 20 —  kBaud
- -2 - dBm
— 4B — dB
55/83 — — dB
55/83 — — dB
— 0 — dBm

Current Consumption:
MCU active and RX mode

MCU active and TX mode, 0 dBm

Power mode 2

Power mode 3

Wake up and Timing

— 21 — mA  MCU running at full speed
(32 MHz), radio in RX mode

— 21 — mA  MCU running at full speed
(32 MHz), radio in TX mode,
0 dBm output power

— 05 — pA 32 kHz oscilliator and sleep
time running

— 03 — pA  No clocks running. Power On

Reset (POR) active. Can wake
up on external interrupt.

From power mode 2 or 3 to active
From active to RX or TX

— 120 — Us
— 19 — Us

fRThFETsEm

{88 2Q 2008



ZigBee®

CcC2431

$T¥JIEEE 802.15.4/ZigBee. TEMISIZMESIE &%

CC2431

HEFwww.ti.com/sc/device/cc2431, MIKEMER . #iEk. WEREEBFHM.

HEMSIZMCCUNREENFLER. =B
$t37ZigBee/IEEE 802.15.4 tRAERI T &k 15 A%
MEBAFR, TR ERGEEET W RALN
CC24205 B KA R IG5 BU805 1 f 15 Hl B A%l
f=#itae. BHS kB RAM. 128 kBIRBFEME
REHEMIBAEYE, CC2431—TE LHME
PELTEAEEENENEERTHFINBAFR.

FEHSR

o ETFHEKESEBERRRSSIHREENMSIZE

o 5CC2430 =& HER

* 32 MHz#9 2 FHEINFE 8051 izt

o MAMRFNNEER, ATRIEINE

* 8 kByte SRAM, HH4 kByteZEEEINEER
TEHEBEIRRIFE S

o —/MEEE 802.15.4 MACITR8. —NEF16
PLTHRS 88 K A ANSALIT R 28

o AFMHFERESEEERRSS/ARRE
BRLQNAI X HF

o BHEAESHIZ S| %

* 2.4 GHz IEEE 802.15. 43k BB ST A A

e 128 kByte RGN B I 12 N7

o TR FRAIEMZigBeeMU AL (Z-Stack™)

o SHAEE MRS

o HIEFEIY (DSSS)IEH B HEE H2M
chips/s. BMEIEE K250 kbps

o (NERDERIMNBITH

e 3%, QLP-48, RoHSIREFRZE, 7x7 mm

iz

o HX5CC2430 = M E—F M/ ERB TR
FFCC2431

o BIXINE, ERHMENREHEERLE

o TEMFIR IR A K (offload) Y X FF

o [ERFEBUEEE 802.15.4% ZigBee N AR R V&
S

o =iHBIuctooth®RWIFidt7F M4

o NS AER

[z R R BE R B

R o | oo 'TI-OZOVto36V Power Supply

l[ﬁl@@@@@é@%@ Antenna

(50Q)

L3414

C3

@@E@Eé@@@@ﬁ[ﬂ

Folded Dipole |
PCB Antenna

XTAL1

coi] u@:

N A FRIHE

o AFIBIR o CC2431DKFF R EH

o HFHEH e CC2431ZDK ZigBee FF X EH
o SEM/ACRAEER o CC2431EMKIHEIREH

* ZE

o G REHRS

o K7W

BEHFE

See CC2430 page 20 for general characteristics

Location Engine in | Typ | Max | Unit | Condition
Location range — —  — — 64mx6im
Reference node location resolution 02 — — m

RSS! resolution 05 — — dB

Number of reference nodes used in calculation 3 — 16 —

Location error — 3 — m  The recommended density of 3m

reference nodes is one per 100 m?
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»| ZigBee®

@ cc2520
$T3FIEEE802.15.4/ZigBeekI ST 5AUL & 41
CC2520

HEFEwww.ti.com/sc/device/cc2520, MIKERER . HiER. WEREEAFH.

CC25202 TIN5 — X ZigBee/IEEE 802.15. 4547
WEkH., FTF2.4 GHz9EIME ISMFiH, %5
FERMRKAENBEINTGESN. FHAKET
HHEN1. &S 125°CHEHEBEERRBEEHEE
A, TRFEXHILENEA,

lesh, CC2520 M T I i@ M IEM
TRTHERE. BEEAN. REEGH (burst

transmissions). BT, FRIAE, TBE

ftrll(clear channel assessment). $EB&REET

RAHEMELS., ERBHRET ERa5880

E,

ITERR

o TMRKEMNEFEMEIMRE, TXMHMEE4S
dBAIESBIBIE M

o FHMHEIRTE(103 dB)

o ¥ RMEBETERE -40°CE+125°C)
I FIBYIEEE 802.15.4 MACRE X 15
CC2420 EOFAER

AES-128 R&iREE

il

o X¥§2.4 GHz ISMEH M TV A

o SiBluetooth® RWiFidt 77 1%

o FEMHEAX AL IR T H BRI (offload) I HF

Ry A

o T MR $

o BREEFAYL

o MUMFETLEREFME
o NIMERIZEEF

FEIE
o CC2520DKFREH

Rz R R B R B

O 1.8V to 3.6V Power Supply

ICWZ

I— e
! L1 5
o rAax
. c173
ol s, CC2520 0”4
HRRAIGPI05 | AGND 0191 C192
R CPI04 L Exposed Die AVDD 2 Ly 0171
SEREE P03~ Attached Pad

-

= 8l
XTAL T
C121; ;(;131 -

B

Parameter Min Typ Max Unit
Operating Conditions

Frequency range 239% 24835 2507 MHz
Data rate — 250 — kBaud
Operating voltage 18 — 36 Vv
Operating temperature -40 — 125 °C
Output power -18 — 5 dBm
Receiver sensitivity — -98 — dBm
Adjacent channel rejection, +5 MHz — 49 — dB
Adjacent channel rejection, -5 MHz — 49 — dB
Adjacent channel rejection, +10 MHz — 54 — dB
Adjacent channel rejection, 10 MHz — 54 — dB
Current consumption, RX — 2 — mA
Current consumption, TX, +5 dBm — 3 — mA
Current consumption, TX, 0 dBm — 25 — mA

fRTh#EstsEm
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ZigBee P I

ZigBee“bIB 5%
CC2480

cczso @

<D

B Elwww.ti.com/sc/device/cc2480, DUKEAER . HuUER. WHEREEBFH.

CC2480R A& F BN E 5T M2 4GHZ 57
ZigBeeRii, MWFEMTER T HiEHEmHXE
AINZigBee IREMIN AAFFRA RS, MAILAR
B RE—EEZgBeeME 2 F IR, %4
WEIEBMILE,

ZigBee L I BB I SPIKUARTH S EALHNS
FRAEENBE. FRLBESEURA—EH2
5 ARSI 5ZigBee L BRI RIE,

FEHRS

o FT{ERIZigBeckh 1E8%

o £5i2.4 GHz. |EEE 802.15.4% BRI T4 HBL
&

o £HiZigBee 2006 % A%

o THTIMZ-Stack™ & SimpleAP!

o EFFMMNTEB M

o RINFE, NERDENINDTH

o RoHSHEAE7x7 mm QLP-48%f %5

ik

o MREEMETIAE

o BARFFRBA

o IHRRGH: ZigBee M IERENIEFTE MLEHE
REES, MERFBLERNEHLENH
o BIMHKMSUERENES
o FRREFF &R

o EHRFMBIuctooth®RWIiFiZtTF M

o NERDEMINDTH

Application Microcontroller

ZigBee® Processor

SPI/UART

Any MSP430

Ry F

e BREMEFAMNL
o TSR iz
o fLRER ML

o A

o HBEBTMH

Antenna ]

CC2480

FRIR
* 6Z430-RFZACCO6

=128 2Q 2008
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» | ZigBee®

@ cczaccosAt

A Iwww.ti.com/sc/device/msp430f2xx-pr, MIKEER . fiBR. WERENAFH.

CC25202TIH% — 1 ZigBee/IEEE 802.15.4557 A RERER

KR, BF2.4 GHZGEHER ISMIiTH. Zits

FEAMARKAENEFIGGESN . SMHNEET
HEEN. &S 125°CHEHBEERRBEEHEE
]
116 KB 8KB
Flash
MSP430F2418

N, TRTXHEILRNEA,

ElectricMeter
Gas Meter
Water Meter

b5, CC2520FRET I i@ MR #F .
TRFHARE BBRES. REEH(burst
transmissions). #IEME. FRIAE., TBE
ftrll(clear channel assessment). 4% REET

RAAERES. EREHRET ZRRHEN A FRERAMR) ZigBeetk ik
ik
7 FxIE
FEES o IMREHIRILE » MSP-FET430U80
o MAKRMBEMHIME, TRNRER ° FHR/TLARNLRES * MSP-FET430U64
dBEYARAREEHI I o RIFERLRN e EZ430-RF2500
o SHMEISTIE(103 dB) o BHLMURER o CC2B20DKFF &£

o FERHBESEE (-40°CE+125°C) e ¢7430-RFZACCO6

I FEMIEEE 802.15.4 MACTE 4 X 5

ISV
CC2420 EN FRAEL H
AES-128 R 1EHR

m
] g 2

aL - D —

Flz = HE R £ 5 g

" s =|5|€| 2|8 2|2 2

o X¥52.4 GHz ISMSESE9 T W R/ = HEAREEIEIHER =
o SHHBlUetooth RWIFist 71 = SRR = L
o o . MSP430F2416 92 409 48/64 3 7 o o o 2 2 — o o o 8hADCI2Z —  64PM,80PN
o BFRHENBLERNHEROMoad)OIF  yspasoraa7 92 819 4866 3 7 o o+ 2 2 — o o o NADCIZ —  G4PM,B0PN
MSP430F2418 116 8192 48/64 3 7 o o o 2 2 — o o o 8hADCI2Z —  64PM,80PN
S MSP430F2419 120 409 48/64 3 7 o o o 2 2 — o o o 8hADCI2Z —  64PM,80PN
= MSP430F2616 92 409 48/64 3 7 o o o 2 2 o o o o 8hADCI2 (2)DACI2 64PM,80PN
o TR 1= MSP430F2617 92 8192 48/64 3 7 ¢ o o 2 2 e o o o gh ADCI2 (2)DACI2 64PM,80PN
. EREETEDL MSP430F2618 116 8192 48/64 3 7 o o o 2 2 o o o o 8hADCI2 (2)DACI2 64PM,80PN
MSP430F2619 120 409 48/64 3 7 o o o 2 2 o o o o 8h ADCI2 (2)DACI2 64PM,80PN

o RIFELL: fZ RN
o NIRERTREEF

FEIER
o CC2520DKF A EH
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— 4 -

FEIRA @

BANS TR (RIS R &R T R
MIRRGMNXE, LEEMNENESGE
ERAM. MEFENFRNE, TREEER
IRERAEMRETER, BTETTITH
FEFXBERESTHEMHRITHIA,

FEZEMH(DK)

DKEZEMTRIE, BE7THELHAREMS
B4, URTIEE. ®iE. RERERFRAR
FHNA. BREBAOTRERNRNEANR
HEET RRTERT (EB)RMRITMEREEM)
IR

* IR IRE— N FREERIE TR R 695
EFE. RAMEIET H4(ER(ICE). LCDER.
il BAH. LEDINR B FIPSHERLERER.

IHEREH(EMK)

THEREAERT AW EEREMAREX
%. EMEMMA TR, EHBE—RIFMEREB)
MSRIIHER &

RBIIAT

SHWUSBA LRGARENTIHEREGERT
—intRE USB EESHFHUSB Bl TE
BRAZPCHEMUSE FH. SUMAELBERS
(ICE)RMRKEIMMEE, MATLENERA
[BHRERERKE., USB HHEREE—BE
30SmartRFOAEBAYICE Mk B TH R FF
x.

{RIhFESH R MSP430 NI

TIEEINFE SR & B MSPA30M 12 H 88 #20 Y
FRASTEEMEATRIENTEMNE.
MSP430K) = &R 7 BRI R IIFE T &
#l. MUEREMHERN16AICPURERIEINE & A9TR
FHE, B, TINEYFERTKEMSP430™= 5
REMTFELRITARN—MEREZESHHNE
STIMRINGE. KTERIMKTRMMRE,

RIFESTSREE AL B BR OB IT SPI 32 O SLHL 5 HEsH

#LONBE, FETXRATIHNESRTER

Z—: USI. USARTZUSCI, #RABMMTHS

MSP430fE . 7EfE FAMSPAS0K R INFEST IR

ERTHEONTHE, BRIEEUTRES.

THMEE

* 2 x MSP-EXP430FG4618 321k

e 1 x CC11015#FCC25001HREM(EMK)
(B1E T MR EIR)

o ERFEKE (THFTH IAR Workbench
5B £k Code Composer Studio™ IDE 2.0)

* 1 x MSP-FET430UIFZ; & fIMSPA30 &R K
EikEn

o HXHRINFES MR HIMSPASOR D E R H
BRERE

o CC2520DKF R EMH

TE#E
CC1000 . — — — —
CC1010 . — . — —
CC1020 . — . — —
CC1021 See CC1020 — See CC1020 — —
CC1050 . — — — —
CC1070 See CC1020 — . — —
cc1101 . — . SimpliciTl —
CC1110 . — . SimpliciTl —
CC111* . — USB Dongle SimpliciTl —
CC1150 See CC1101 — . SimpliciTl —
CC2400 . — . — —
CC2420 . . . Z-Stack™, TIMAC, SimpliciTl ~ CC2420MSP430ZDK
CC2430 . . . Z-Stack, TIMAC, SimpliciTl —
CC2431 . . . Z-Stack, TIMAC —
CC2500 . — . SimpliciTl eZ430-RF2500
CC2510 . — . SimpliciTl —
CC2511 . — USB Dongle SimpliciTl —
CC2520 . Coming soon — Z-Stack, TIMAC, SimpliciTl —
CC2550 . — . SimpliciTl —
CCZACCO6A1 . — — — eZ430-RFZACCO6

* CC1M B A¥ N T % $5868/915 MHz,
WAEERARE. BrAEMCCHox s A1ET1 GHz,
FRBERICC2xxx #8141942.4 GHz,

HFREMHTTEE X #433 MHz % 868/915 MHz,
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Q@ FLIA

ZigBee® B B
I

e 1 x CC2420EMK

o 2 x MSP430FG4618/F201352 15 4R
o 1 x4wiE8% (MSP-FET430UIF)
e ZigBeetk: Z-Stack™ (IRfitfe T3 )

B2
* eZ430-RFZACC06

USB Powered

B R H R

eZ430-RF2500

MSP-EXP430FG4618

Low-Power RF EMKs

MSP430 Code Library
for Low-Power
RF Devices

TIMAC IEEE802.15.4
MAC Software

Z-Stack™ ZigBee®
Protocol Stack

eZ430-RF2500 AL & o B RIRRAAAB
o $1XICC2500H KHEMSPASOREHIFL  * BTSImpliciTIMRETN
MEE ke FETE e HElwww.ti-estore.com ¥ KB T &M

S IRENS B RRME
o EMFREE (TRETH IAR Workbench
s FREHR Code Composer Studio™ IDE)

e
o USBHEMITHER (THTELBEHFR
BN RFk 24 GHzELBHrtR (BF
MSP430F22743 1% il izl )
Spy Bi-Wire & UART Interface Button 2x LEDs
Chip Antenna

TUSB3410 MSP430F2274
18-Pins Accessible

6Z430-RF2500F 4% T R

Complete Wireless Development tool for the MSP430 and CC2500 in a convenient USB stick

The MSP430FG4618/F2013 Experimenter Board together with low-power RF EMKs are an ideal
platform for beginning development with these devices. The Experimenter Board features
selected MSP430 devices, plug-in header for Low-Power RF evaluation modules and additional
hardware components for easy system evaluation and prototyping. Pin compatible with CC1100,
CC1101, CC2500 and CC2420

Low-Power RF Evaluation Module Kits (EMKs) are designed to enable easy evaluation of
products, allow for RF measurements and the development of a prototype

Code library providing functions to facilitate the interfacing of an MSP430 device to
CC1101/CC2500 devices

IEEE802.15.4 Medium Access control (MAC) software stack for CC2420, CC2430 and
CC2520 + MSP430
Z-Stack is compliant with the ZigBee 2006 specification and supports multiple platforms

including the CC2430, CC2520 and MSP430. With the new SimpleAPI feature, designing with
ZigBee has become easier than ever.

o E—IREHEMUSB BRANT FRZENE eZ430-RF2500 L&

S EFRERAER LRNNOELFR TR#TR

www.ti.com/ez430-rf

www.ti.com/msp430wireless

www.ti.com/lprf

Free download:
www.ti.com/ccmsplib

Free download:

www.ti.com/timac

Free download:
www.ti.com/z-stack

fRIhFEs e
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BTEEMNEGF~RAEGZIN, THERET XH
B, HSCEMNEEENNBARFIEZEZigBee
Z-Stack™,

SimpliciTI™ PZ& Y
www.ti.com/simpliciti

SimpliciTIZ$t X /NE (hVF256 M=) ST
K. WENENFEFAMEDW ., LENE
HEWERETENRSHEE—FEKBLE
. REIEERREREAS., LENETFRE
BRHEENY S, HUZEHTEESE. GTE
d A S (access point)H—NMEEY RaEXLHM
S, BARKEEY REAZRDATLMH,
BRREETUMITIE, BONEHEREEER.
B SimpliciTl TR FEEHFRERKNR
IME, MTBEE T RFEMA. SimpliciThgit A
FRMPIHBEE T FHEEHout of the
box) ITISHAE S . BAMMSPA30 R IEINFER
S R CC1xx/CC2oxx IR Z WA R4,

HURR

SimpliciTI™ Network
Protocol

TIMAC

Z-Stack™

MSP430 Code Library for The code library provides functions to facilitate the interfacing of an MSP430 MCU to

Low-Power RF CC1100/2500 RF IC

SmartRF Studio

Packet Sniffer

ZigBee® Protocol Stack

TIMAC - IEEE 802.15.4 4\ i 4=l
itk

www.ti.com/timac

UBEE—NETHAENTE AN ASBEAE
CEMAATEN (PN ERBEERENL
&) . TIMACEEIREMERE,

TIMAC BB T4 = :

o IRENMNEEIHN, BTetHER/HTR
BB NS

o X Mik(acknowledgement) RE X
(retransmission)

s BATHHBEEFTKRABHRA (FRHIE
#9100 kBps)

o HIFIEEE 802.15.4-2003

o HHIEEE 802.15.4-2006

e Z¥8R

o FRAAEXENER

o [FE%HE (porting)iTFEE H#2H

TIMACRIEANGRHMMBRBRHAHN, £

TIMACT A AR AR .

SimpliciTl is a simple low-power RF network protocol aimed at small RF networks

IEEE 802.15.4 Medium Access Control Software Stack

SmartRF® Studio is a Windows application made to evaluate and configure the RF ICs

The packet sniffer enables the developer to monitor the packages sent over the air. It is a very

Z-Stack - ZigBeel#iilik
www.ti.com/z-stack

720065128 . TIAIZigBeetk——7Z-Stack,
AT EMBILZigBee 2006 SEINERZigBeetk
Z—, INERRTERTES LA AN =R
M5 HAhZigBee 2006MEEEMTEE M.
Z-StackXFENFE, B TCC2430R LE

% HWEMSIZEMCC2431H LRSI KR CC2420
+ MSP430/F 4.

SimpleAPI

SimpleAPIR 57-Stack 1.4.2lk—E5IAK. 1%
REELT ZigBee X ARIFF & .
SimpleAPHXEB10MNATFMERTE . W4, %
EHEREEOTIERBRGS.

o, HNEBTRIREES LM FiHER
(NVRAM)MS S ECREAR,. TRERDHILE
EHE. BETXAETPCHT A EITING
iSfp et

www.ti.com/simpliciti

www.ti.com/simpliciti
www.ti.com/z-stack

www.ti.com/ccmsplib

www.ti.com/smartrf

www.ti.com/packetsniffer

useful tool that can be used both for SimpliciTl, IEEE 802.15.4, and ZigBee applications

Flash Programmer

Example Libraries
two devices

USB Libraries

The flash programmer is used to program TI's SoC solutions

The example libraries include the most basic functionality needed to establish a link between

USB interface libraries for devices with built-in USB interface (CC2511, CC1111)

See tool folder of your
preferred SoC part

See tool folder of your
preferred SoC part

See tool folder of your
preferred SoC part
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Q RUFEHTHATLIM

MEBFRRTIERN BRRITFMH, SuEihEwww-s.ti.com/sc/techlit/litnumber, HEHEZRA “litnumber” 1B H T A 3&ELit Number —# AT
HMESEhR,

Application Notes Title Literature Design Notes Title Literature
Number Number

ANO0O1 - SRD Regulations for License Free Transceiver Operation swra090 DNOO1 - Antenna Measurement with Network Analyzer swra096
ANOO2 - Optimizing CC400/CC300/CC1000 for Low LO Leakage swra089 DNOO2 - Practical Sensitivity Testing swra097
ANOO3 - SRD Antennas swra088 DNO003 - Implementation of Microstrip Balun for CC2420 and CC243x swra098
ANOO03 - CC1000 Micro Controller Interfacing swra082 DNOO5 - CC11XX Sensitivity Versus Frequency Offset swra122
ANO10 - Using CC1000 for the Konnex Standard swra081 DNOOB - CC11XX Settings for FCC 15.247 Solutions swra123
ANO11 - Programming CC1000 Frequency for Best Sensitivity swra080 DNOO7 - 2.4 GHz Inverted F antenna swra120
AND14 - Frequency Hopping Systems swra077 DN008 - 868 and 915 MHz PCB Antenna swru121
ANO015 - RF Modem Reference Design swra076 DN009 - Upgrading from CC1100 to CC1101 swral145
ANO16 - CC1000/CC1050 Used With On-0ff Keying swra075 DNO10 - Close-In Reception with CC1101 swral47
ANO17 - Low Power SystemsUsing the CC1010 swra074 DNO11 - RF Module Testing Using SmartRF Studio swra149
ANO18 - CC1000 Debugging Hints swra073 DNO012 - Programming Output Power on CC1100 and CC1150 swra150
AND19 - Crystal Oscillator Issues for CC1000 and CC1010 swra072 DNO13 Programming Output Power on CC1101 swra151
ANO021 - Voltage Level Conversion swra071 DNO14 - Programming Output Power on CC2500 and CC2550 swra152
AN022 - CC1020 Crystal Frequency Selection swra070 DNO015 - Permanent Frequency Offset Compensation swra159
AN023 - CC1020 MCU Interfacing swra069 DNO016 - Compact Antenna Solution for 868/915 MHz swra160
AND24 - requency Hopping Protocol swra068 DNO17 - CC11xx 868/915MHz RF Matching S-Parameters swra168
AN025 - CC1020 RF MODEM swra067 DNO18 - Range Measurements in an Open Field Environment swra169
AN026 - Wireless Audio swra066 NNO19 - Practical Range Measurements swra170
ANO27 - Temperature Compensation swra065 DN020 - Programming Output Power on CC2430x swral71
AN028 - Improved LC Filter swra064 DN100 - Executing program Code From Ram swra099
AN029 - CC1020/CC1021 Automatic Frequency Control (AFC) swra063 DN101 - Using the ADC to Measure Supply Voltage swra100
AND30 - CC1020/1021 Received Signal Strength Indicator swra062 DN102 - SoC Temperature Sensor swra101
ANO31 - Mono Audio Link swra061 DN103 - Optimizing Current Consumption in TX and RX swra102
ANO032 - 2.4 GHz Regulations swra060 DN104 - Memory and Register Content After Reset swra103
AND33 - Porting of RF Blinking LED Software Example to CC2420 - MSP430 swra059 DN105 - Upgrade from CC2510/11 Preview to Released Part swra153
AND35 - CC2400 FIFO Usage swra058 DN106 - Power Modes in CC111xFx, CC243xFx, and CC251xFx swra162
ANO036 - CC1020 1021 Spurious Emission swra057 DN200 - Using Constants in Code with Z-Stack swra104
ANO037 - CC2420 with External PA (Rev. B) swra056 DN201 - Using the Direct Join Request Feature in Z-Stack swru124
AN039 - Using CC1100/CC1150 in European 433/868 MHz Bands swra054 DN300 - SmartRFO4EB Troubleshooting swral105
AN40 - Folded Dipole Antenna for CC2400, CC2420 and CC2430 swra093 DN301 - Code export from SmartRF Studio swra106
AN41 - CC2420 Coexistence swra094 DN302 - Register View in SmartRF Studio swra107
ANO042 - CC2431 Location Engine swra095 DN303 - Cleanup of Installed PC Tools swra108
AN043 - 2.4 GHz PCB Antenna for USB Dongle (Rev. A) swral17 DN400 - Interfacing CC1100-CC2500 to the MSP430 swra116
AN045 - Z-Tool swra119 DN401 - Interfacing CC1020/21 to the MSP430 swra115
ANO047 - CC1100 CC2500 Wake on Radio swra126 DN402 - Simple Audio Loopback Using CC251X swra138
AN048 - 2.4GHz Antenna (Rev. A) swra092 DN500 - Packet Transmission Basics swra109
AND49 - Software for CC1100/CC2500 and MSP430 swra141 DN501 - PATABLE Access swral10
ANS50 - Using the CC1101 in the European 868MHz SRD Band swra146 DN502 - CRC Implementation swral11
AN053 - Measuring Power Consumption with CC2430 & Z-Stack swral44 DN503 - SPI Access swral12
AND54 - Anaren Balun Optimized for CC2420 swra155 DN504 - FEC Implementation swral13
ANO55 - Anaren Balun Optimized for CC2430 swra156 DN505 - RSSI Interpretation and Timing swral14

DN506 - GDO Pin Usage swra121
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wniERLEas @

TIRFER A R EME R A FREERNEBA
BFREMN. ARMAXNEENASLUYEKE
&, AEF1 GHzR2.4 GHz ISMIH R IIFE
SMmHRHERS. ZMNESRTESHKENL
5. SMEARNEMIARITE, TRERE
FEENNIRERS—MNREBERBLE 2
ABIR (turn-key) R FIRIT I EFCCHETSIRS
i

FlaEdE:

o MMRMBITER Mt ER, FIRE TN
TFES AR

o SHNEEE. RIFESTHRZigBee R ITIRS

o (EMFESHARZigBectR L RATT R

e FRIR, JRATHARGHNRXRKEE
L

o SHUNERS RSB £

s EEHHRIER, BTREEBENHAFLE
fEIRRE

MBRRESERRIT RV B S IEKE,

BB Elwww.ti.com/Iprfnetwork

EX AT R A1 RSB,

RIEEFHH Em.grazier@ti.com, EEKE
E%ER
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© FRufEx

RF1 GHzE ™ bt BiiEm
Features/Product | CC1000 | CC1050 | CC1010 | CC1020 | CC1070 | CC1021 | CC1101 | CC1150 | CC1110 | CCI111 |

Product type Transceiver  Transmitter SoC Transceiver ~ Transmitter ~ Transceiver Transceiver  Transmitter SoC SoC
Programmable frequency, MHz 300 — 1000 300 — 1000 3001000 402 - 470 402 - 470 402 - 470 300 - 348 300 - 348 300 - 348 300 - 348
804 — 940 804 — 940 804 — 940 387 — 464 400 464 391464 391 — 464
719-928 800 — 928 782928 782928

Supply voltage 21-36V 21-36V 27-36V  23-36V  23-36V  21-36V 18-36V  18-36V 20-36V  30-36V

Current consumption (RX) 74 mA NA 239*mA 199199 mA NA 19.9/19.9 mA 15.0 mA — 17mA 17mA

0 dBm (TX) 104 mA 9.1 mA 25.2*mA  162/205mA 17.9/205mA  16.2/20.5 mA 147 mA 145/15.9 mA 31 mA 31 mA

FSK data rate (max) 76.8 khps 76.8 khps 76.8 kbps 153.6 kbps 153.6 153.6 kbps 500 kbps 500 kbps 500 kbps 500 kbps

Modulation format FSK/00K FSK/00K FSK/00K FSK/OOK/ ~ FSK/GFSK/  FSK/GFSK/ FSK/GFSK/  FSK/GFSK/ FSK/GFSK/  FSK/GFSK/
GFSK 00K 00K MSK/O0K/ASK MSK/OOK/ASK MSK/OOK/ASK MSK/O0K/ASK

Receiver sensitivity (FSK) —110 dBm — —107 dBm —118 dBm NA —109 dBm —111dBm — —110dBm —110 dBm

Programmable output power ~ —20t0 10dBm —20t0o 12dBm —20to 10dBm —20to 10 dBm —20to 10dBm —20to 10dBm —30to 10dBm —30to 10dBm —30to 10dBm —30to 10 dBm
ranging from

Multi channel systems / . . . . . . . . . .

Frequency hopping protocols

RSS! output . — . Digital — Digital Digital — Digital Digital

Integrated bit synchronizer . — . . — . . — . .

Internal RF switch/IF filter . — . . — . . — . .

Antenna connection Single ended  Single ended  Single ended  Single ended  Single ended Single ended  Differential  Differential Differential  Differential

Package type TSSOP-28 TSSOP-24 TQFP—64 QFN-32 QFN-20 QFN-32 QLP-20 QLP-16 QLP-36 QLP-36

Complies with EN 300 220 . . . . . . . . . .

and FCC CFR 47, part 15

Narrow band (12.5/25 kHz) — — — . . — — — — _

Integrated MCU — — . — — — — — . .

USB — — — — — — — _ _ .

AES encryption/ — — . — — = — — . .

authentication

Program memory — — 32kB - = = = — 8/16/32 kB 8/16/32 kB
Flash Flash Flash

Data memory — — 4kB — — — — — 124 kB 124 kB
SRAM SRAM SRAM

KoEatsniE™ {88 2Q 2008
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2.4 GHzH ™= b Bd5E
 Features/Product | CC2400 | CC2420 | CC2520 | CC2430 | CC2431 | (CC2550 | CC2500 | CC2510 | CC2511 |
Product type Transceiver Transceiver Transceiver SoC SoC Transmitter Transceiver SoC SoC
Programmable frequency, 2400 — 2483 2400 — 24835 2394-2507 2400 — 2483 2400 — 2483 2400—2483  2400-2483 24002483 2400 — 2483
MHz
Frequency resolution 1 MHz 1 MHz 1 MHz 1 MHz 1 MHz 427 Hz 427 Hz 427 Hz 427 Hz
Operating supply voltage 16-20V 21-36V 18-38V 20-36V 20-36V 18-36V 18-36V 20-36V 30-36V
Current consumption (RX) 240 mA 197 mA 185mA 2ImA 21 mA N/A 128 mA 198 mA 2mA
0dBm (TX) 19mA 174 mA 258 mA 247 mA 24.7mA 228mA 21.6mA 2 mA 2 mA
Data rate (max) 1.0 Mbps 250 kbps 250 kbps 250 khps 250 kbps 500 kbps 500 kbps 500 kbps 500 kbps
Receiver sensitivity —101 dBm at 10 kbps —94 dBm at —98 dBm —94 dBm at —94 dBm at N/A —89dBmat  —88dBmat —88 dBm at
BER=10-3 PER < 1% PER < 1% PER< 1% 250 kbps 250 kbps 250 kbps
85 dBm at 1 Mbps 1% PER 1% PER 1% PER
—99dBmat  —99dBmat —98 dBm at
10 kbps 10 kbps 10 kbps
Programmable output -25t0 -25t0 —20to —24to —2to —20to —20to -30to —30to
power ranging from 0 Mbps 0dBm 5dBm 0dBm 0dBm 1dBm 1dBm 1dBm 1dBm
Multi channel systems/FHSS . . . . . . . . .
RSS! output Digital Digital Digital Digital Digital — Digital Digital Digital
Integrated bit synchronizer . . . . . — . . .
Integrated packet handling . . . . . . C . .
Data buffering 32 bytes FIFO 128 bytes TX 128 bytes TX 128 bytes TX 128 bytes TX 64 bytes 64 bytesTX ~ 128bytesTX 128 bytes TX
128 bytes RX 128 bytes RX 128 bytes RX 128 bytes RX 64 bytesRX  128bytesRX 128 bytes RX
DMA DMA DMA DMA
Internal RF switch/IF Filter . . . . . — . . .
RF chip interface Differential Differential Differential Differential Differential Differential Differential Differential Differential
Package type QFN—48 QLP—48 QLP—48 QLP—48 QLP—48 QLP-16 QLP-20 QLP-36 QLP-36
Ix7'mm Ix7'mm Ix7 mm Ix7'mm Ix7'mm 4x4 mm 4x4 mm 6x6 mm 6x6 mm
Complies with EN 300 220, . . . . . . . . .
FCC CFR 47, part 15 and
ARIB STD-T66
Integrated MCU — — — . . — — . .
|EEE 802.15.4 compliant — . . . . — — — —
UsB — — — — — — — — .
AES encryption/ — . . . . — — . .
authentication
Program memory — — — 32/64/128 kB 128 kB Flash — — 32 kB Flash 32 kB Flash
Flash
Data memory — — 768 bytes 4kB + 4 kB 4kB +4 kB — — 4 kB SRAM 4 kB SRAM
SRAM SRAM
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© FRufEx

EFAERNF2xx Iz I8 TES (VCCI1.8VEIGY) , 4EEFIX16 MIPS

g’ = + § ®
\_ '] (7] [
: 25 2l gt HE
> 16-Bit Timers| © Ea E|E| ADC S8 B
a 2 S 9 S| | ch/Res | <& Package(s)| S &
MSP430F001 1 128 10 2 @ — — — — — — — e —  slope —  14PW,N,16RSA  —
MSP430F2011 2 128 10 2 @ — — — —  — — — e —  slope —  14PW,N,16RSA  —
E MsPaR02 1 18 10 2 — — ¢ — — — — — ¢ GNRADCI0 — 14PWNIBRSA  —
& MSPAOF2012 2 128 10 2 — e — — — — — e+ BhADCIO —  14PW,N,16RSA  —
MSP430F2003 1 128 10 2 @ — — e —  — — — — e 4nSDI6  —  T14PW,N,16RSA  —
MSP430F2013 2 18 10 2 @ — — e —  — — — — e 4hSDI6  —  T14PWN,16RSA  —
MSP430F2101 1 18 16 3 < — — — — — — — e — slope —  20DGY,DW, —
PW, 24 RGE
MSP430F2111 2 18 16 3 @ — — — —  — — — e —  slope —  2006Y,DW, —
% PW, 24 RGE
& MSPA3F2121 4 256 16 3 00— — — — — — — e — slope —  20DGY,DW, —
PW, 24 RGE
MSP430F2131 8 256 16 3 @ — — — — — — — e —  slope — 200GV, DW, -
PW, 24 RGE
o MSPANF232 B 512 32 3 3 — — 1 1 — — — e 1%hADCIO —  3BDAORHA  —
& MsPa30F2252 16 512 32 3 3 — — 1 1 — — — e 1Z%hADCIO —  3BDAORHA  —
I MSPASOR2272 32 1024 32 3 3 == 1 1 — — — e 1%hADCIO —  38DA40RHA S
g MSPAF23 8 512 32 3 3 — — 1 1 — — — e 1%hADCIO (2)OPAMP 38DA40RHA  —
& MSPA0F2254 16 512 32 3 3 — — 1 I — — — e 1%hADCIO (2)OPAMP 38DA40RHA  —
W MSPA3OR2274 32 1024 32 3 == 1 — — — ' 12hADCIO (2)OPAMP 38 DA, 40 RHA S
o MSPA0F230 8 1024 32 3 3 — — 1 1 — e e — sl — 40 RHA s
@ MSP430F2350 16 2048 32 3 3 — = 1 1 — e e —  slope — 40 RHA s
U MSPA30F2370 32 2048 32 3 3 — = 1 1 — e e —  slope — 40 RHA s
& MSPA30F233 8 1024 48 3 3 e =11 I — e e e BHADCIZ @ — 64 PM, RGC s
& MSP430F235 16 2048 48 3 3 e — 1 — e e e gnADCIZ  — 64 PM, RGC s
S MSP430FR247 32 40% 48 3 7 Lel=1 2 2 — e e & ghADCIZ @ — 64 PM, RGC ST
& MSPA30F248 43 4096 48 3 7 e — 2 2 — e e & ghADCIZ @ — 64PM,RGC S, TZE
X MSP430F249 60 2048 48 3 7 e — 2 2 — e e & ghADCIZ @ — 64 PM, RGC s
D MSP430F2410 56 409 48 3 7 e — 2 2 — e e & ghADCIZ  — 64PM,RGC S, T,ZC, ZE
o MSPANOR47I 32 40% 48 3 7 e = 2 — o o —  slope — 64 PM, RGC ST
S MSPA30F2481 48 4096 48 3 7 e — 2 2 — e e —  Sslope — 64PM,RGC S, TZE
L MSPA30F2491 60 2048 48 3 7 e — 2 — o o —  slope — 64 PM, RGC s
MSP430F2416 92 4096 48/64 3 7 e — 2 2 e e e e &hADCI2 (2DACI2Z 64PM,BOPN  S,TZC ZE
S MSPAR417 92 8192 48/64 3 7 e — 2 2 e e e o ghADCIZ (2DACI2 G4PM,BOPN  S,T,ZC,ZE
& MSP430F2418 116 8192 48/64 3 7 e — 2 2 e e e e ghADCI2 (2DACIZ 64PM,BOPN  S,TZC ZE
MSP430F2419 120 4096 48/64 3 7 e — 2 2 s e e o gnADCIZ (2DACI2 B4PM,8OPN S, TZC,ZE
MSP430F2616 92 4096 48/64 3 7 e — 2 2 e e e e ghADCI2 (2DACI2Z 64PM,BOPN S,TZC ZE
= MSPA30F617 92 8192 48/64 3 7 e — 2 2 s e e o g&nADCIZ (2DACI2 G4PM,BOPN  S,T,ZC,ZE
& MSP430F2618 116 8192 48/64 3 7 e — 2 2 s e e e ghADCI2Z (2DACI2Z 64PM,BOPN S,TZC, ZE
MSP430F2619 120 4096 48/64 3 7 e = 2 2 e e e e g&hADCI2 (2DACI2 64PM,BOPN S,TZC ZE

28 = SimpliciTI™, T = TIMAC802.15.4, ZC = ZigBee® 875, ZF = ZigBee£Li g &
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ETFIA7E ROMBIFAxx Iz HI2REE (VCCM1.8VES6V) , MEESIES MIPS (455148 B1THREA)

=
8
ic — 2
z ] 5
= | = = £ c ~
s E|2 = 3 b 2
o S| = =37 n o o 2 8
s | < e g a £ ADC Additional R
=) sl = §5a S i© | Ch/Res Features Packagel(s) |= &
MSP430F412 4 2% 48 3 @ — e — — — 96 —|=| O |= slope = 64PM,RTD —
MSP430C412 4 256 48 3 @ — e — — — 96 —|=| O |= slope — 64PM,RTD —
2 MSP430F413 8 256 48 3 — o — — = g |=|=|0C |= slope = 64PM,RTD —
X MSP430C413 8 256 48 3 09— e —  — — % — — o — slope — 64PM,RTD —
MSP430F415 16 512 48 35 — e — — — % — — o — slope — 64PM,RTD  —
MSP430F417 32 1024 48 35 — ¢ — — — % — — e — slope — 64PM,RTD S
x MSPA30F423 8 256 14 3 — e 1 — — 128 — o — o (3)SD16 — 64 PM —
S MSP430F425 16 512 14 3 — e 1 — — 128 — o — o (3)SD16 — 64 PM —
Y MSP430F427 32 1024 14 3 — e 1 — — 128 — e — e  (3SDI6 — 64 PM S
X MSP430FW423 8 256 48 35 — e — — — % — — e — slope Flow-meter 64 PM —
g MSP430FW425 16 512 48 35 — e — — — % | — — | ° — slope Flow-meter 64 PM —
L MSP430FW427 32 1024 48 35 — o — — — B |—|= |0 |= slope Flow-meter 64 PM S
& MSP430FE423 8 256 14 3 — e 1 — — 128 — o — o (3)SD16 E-meter 64 PM —
X, MSPA3OFE425 16 512 14 3 — e 1 — — 128 — e — o (3)SD16 E-meter 64 PM —
L \ISPA30FE427 32 1024 14 3 — e | — = 128 — o — o (3) SD16 E-meter 64 PM S
o MSPA30F4250 16 2% 32 3 — — — — — %5 — — — e 5ch, SD16 DAC12 48DL,RGZ  —
é MSP430F4260 24 256 32 3 — — — — — 5% — — — e  5ch,SDI6 DAC12 48DLRGZ —
L MSPA30F4270 32 256 32 3 @ — — — @ — — 5% — — — e  5ch,SDI6 DAC12 48DLRGZ  —
o MSP430FG4250 16 2% 32 3 — — — — — 5% — — — e  5ch,SD16 DAC12, (2) OPAMP 48DL,RGZ  —
é MSP430FG4260 24 256 32 3 — — — — — 5% — — — e  5ch SD16 DAC12, (2) OPAMP 48DL,RGZ  —
O MSPA30FG4270 32 256 32 3 @ — — — — — 5% — — — e  5ch SD16 DAC12, (2) OPAMP 48 DL, RGZ —
= MSP430F435 16 512 48 3 3 ¢ 1 — — 128/160 — — e e  8ch, ADC12 = 80PN, 100PZ —
Q MSP430F436 24 1024 48 3 3 e 1 — — 128/160 — — e e  8ch, ADC12 — 80PN, 100PZ S
- MSP430F437 32 1024 48 3 3 e 1 = — 128/160 — — e e  8ch, ADC12 = 80PN,100PZ S
— MSP430F4351 16 512 48 3 g |0 1 — — 128/160 — — e o slope — 80PN,100PZ —
é MSP430F4361 24 1024 48 3 3 e = — 128/160 — — e o slope = 80PN, 100PZ S
L MSP430F4371 32 1024 48 3 3 e 1 - — 128/160 — — e o slope = 80PN, 100PZ S
»x MSP430FG437 32 1024 48 3 3 e 1 = - 128 * — o o 12ch, ADC  (2) DAC12, (3) OPAMP 80 PN S
g MSP430FG438 48 2048 48 3 3 e 1 — — 128 e — e e  12ch,ADC (2) DAC12, (3) OPAMP 80 PN S
L MSP430FG439 60 2048 48 3 3 e 1 — — 128 e — e e  12ch,ADC (2) DAC12, (3) OPAMP 80 PN S
o MSPA30F447 32 1024 48 3 7 e 2 — — 160 — e e e 8ch ADCI2 — 100 PZ S
S MSP430F448 48 2048 48 3 7 e 2 — — 160 — e e e 8ch ADC12 — 100 PZ S
Y= MSP430F449 60 2048 48 3 7 e 2 — = 160 — e e e 8ch ADCI12 = 100 PZ S
MSP430FG4616 92 409 80 3 7 e 1 1 1 160 e e e e 12ch ADC12 (2) DAC12, 100 PZ, ST,
x (3) OPAMP 113Z2QwW  ZC, ZE
& MSP430FG4617 92 8192 80 3 7 o 1 1 1 160 e o o o 12h ADCI2 (2) DAC12 100 Pz, ST
3 (3) OPAMP 11320W  ZC, ZE
X MSP430FG4618 116 8192 80 3 7 e 1 1 1 160 e e o e 12ch ADCI2 (2) DAC12, 100 PZ, S, T,
(3) OPAMP 113ZQW  ZC, ZE

28 = SimpliciTI™, T = TIMAC802.15.4, ZC = ZigBee® 1875, ZF = ZigBee#Li & &
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ETFAF/ROMBIFAxXHIEHIZEEE (VCCM1.8VESLY)

d=

[}

8

[T

o

g 16-Bit

E Timers

<)

MSP430FG4619 1204096 80 3 7
MSP430CG4616 92 4096 80 3 7

X

§ MSP430CG4617 92 8192 80 3 7

(U]

X MSP430CG4618 1168192 80 3 7
MSP430CG4619 120 4096 80 3 7
MSP430F4783' 48 2480 72 3 3

E MSP430F4793' 60 2560 72 3 3

S MSP430F4784' 48 2480 72 3 3
MSP430F4794' 48 2048 72 3 3

'BiA16 MIPS

kT

2 .
3| 5 £
.3 & e
— [ o > =
n [ o
=NEE] 9 = 2

1 1 1 160 3 . . 3
1 1 1 160 e . o o
1 1 1 160 e . o o
1 1 1 160 . . . .
1 1 1 160 e . o o
— 2 2 160 — 32x32 e o
— 2 2 160 — 32x32 e o
— 2 2 160 — 32x32 e o
— 2 2 160 — 32x32 e o

2.5 = SimpliciTI™, T = TIMAC802.15.4, ZC = ZigBee® 11875, ZE = ZigBee£Lin % &

%8 MIPS (454 B 1THRRH)

(£0)

N
&g
i
ADC Ch/Res| Features |Packagels)| = &
12ch, ADC12 (2) DAC12, 100PZ, S,T,2C,ZE
(3) OPAMP 113 Z2QW
12ch, ADC12 (2) DAC12, 100PZ S, T ZC,ZE
(3) OPAMP
12ch, ADC12 (2) DAC12, 100PZ S, T,ZC,ZE
(3) OPAMP
12ch, ADC12 (2) DAC12, 100PZ S, T,ZC,ZE
(3) OPAMP
12ch, ADC12 (2) DAC12, 100PZ S, T,2C,ZE
(3) OPAMP
(3) SD16 — 100 PZ S, T
(3) SD16 — 100 PZ S, T
(3) SD16 — 100 PZ S, T
(4) SD16 — 100 PZ S

JERE . SimpliciTI™, ZigBee XTIMAC 802.15.4 SIMSP430KI AT H 5K 2 BUARYE www.ti.com T T HMRBEEEMIIRIT

| Project

SimpliciTl! AP Data Hub

TIMAC 802.15.4 2 MSA_MSP430

ZigBee Coordinator ** SampleApp (used for table)
ZigBee End Device ** SampleApp (used for table)
ZigBee Coordinator %* GenericApp

ZigBee End Device 2* GenericApp

Version
103
1.21 26 2.3
143 49 39
143 317 33
143 53.5 45
143 423 38

Flash/nom (kB) RAM (kB)

http://www.ti.com/simpliciti
http://www.ti.com/timac

http://www.ti.com/z-stack
http://www.ti.com/z-stack
http://www.ti.com/z-stack
http://www.ti.com/z-stack

TEXIMSPAS0F2274 TT451E, 2 $TXIMSP-EXP4304618 ifi451E, ° 1 XIMSP-EXPA304619 Ti451E, * $131 7 ZTOOL % #0918 % T 457E.

HHEIME

MRNRBAERARTINEE, CPUMNSG
AEEIAEN00% I HERANINE, FX
B F MR T B IFCPUXBTIN T A INEE,
FREHETHMTERSNIRES N
B8, MSP430 SH4MIMEIRITATRAR
BERRERT R ERATE K. KINAEH
FHATCPU RREFLEERTE
ENARFE, BRESEASEALE, M
MARAED>ENRGREMAYIFELR
BEMAANERE.

SME AR IR

ADC10/ADC12 - ADC10/12#8 5k 5 R &E HY
(KF>200 ksps) 1080 12fE &4k, k&
HEF 1050126 MZ KB (SAR) L. 5/8/12
MNMANBIE., REEFRS. 16525 VEERE
BURHNENBE LR, ADCIONFRERE
— MR BIEHRDTC), MADCI2M4 =
EEF-NKIH16NFE(word) R B IR HE
ER, LRI AR A R TR IR R K
7, MEBLCPUSRS,

BOR - LA MM BHBMERN, HBEEMN
(BOR BB NMEEEELEE, MEREMEEET
fREPORESERGEREAM, MSPA30MBTINE
BOREHEIRAF RN, BREEMENRIFE
BT,

LEARERA / LLEERAF - LERRRAA+ERTIE X
FRETNENERSG, BREERE, FEN
SMBIEIE S IUTHBHNEE R BHENE
WREHNFRRE R EREMNEEBRERE
BERBAFERE. (Comp A+)

fRTh#EstsEm
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DAC12 - DACT12#83k 2 12 88 R 4 i FIDAC,
RHREEFANIIMIHEELT, THENTR
TR El(settling time) USSR BHMINFE, FT
& A8 120 E . BEBZDACI2IER
2B, B IR S (grouped) KM AW
RIFTIZE.

DMA - E# N7 (DMA)ZHl o HiE N
—MbitEBER b, HETEBREM
X, EHCPUKSS. DMARBRAISMRAR
BB, HERETREMNIFE. 1ZERN
BRERARS = THRIFRRE.

ESP430 (EERLTFFE42x 28fF2) - ESP430CE1
RHBEETSDI6. WA KESP430 #A
RAERSIZE, EHTEM(single-phase) BETT
BN . XSRS FCPUSIHIITEIZE.

FLASH - MSP430#Y A7 o] STH AL F ik (bit-)
FH It (byte) RFF ik (word-), B4R,
FTHESKXH512 bytes, H—MSP430EEF
214256 bytestiNFE2HMTE, HFEEPROM
FE, AFETEIITAGERED. BHHEARE
(Bootstrap loadern SRILEL A, EBBRR S
(100,000%)

1/0 - MSP4301% & & % o LI 10 M At i
B, P1-P10, E—mOHBEEEENEAN/A L
SIH. S—RAN/BLIHYTREABARE
tlﬂarﬁJ, Fom RSN, HE P1KP2
BB M. MSP430F2xx BIFEEFRNE
ThS7OTECE FhIsy TR PR A

LCD/LCD_A - LCD/LCD_ A#z#|28 H 1K N
LCDER#. HBEIMESERTZIEA160FE

(segment), MSP430RILCDEHI387] X 5§
75, 2-mux. 3-muxX4-mux LCD, LCD_A#EHR
BET AT EEHNERTEER

MPY -1 {4 S A A AR R X #58/16bit x 8/16bithIH
HEREHFSTRE AFTEEMN TN 10
8. ZINEARSEM CPUMEE, TEIIDMA
EEIFE). FREFA7xx SENEERESRTX
HE1A32x32bitAIIzE,

OA - MSP430EMMEEMAREF LB,
REATENES, THENGERTHEENTR
EitiE, NENTHEEREEMEESMSERK
B2 B EE U XS AR AR TR A
BRI, BT PAOgEEN. hREER.
HHPGA. EWHEPGA. ENRILKMAE.,

SCAN IF -Scan IF#&3R 2 —/ ML A % A 2] 4
BIRAI, BFMRTRENIFEASIET
F(linear) 3 3l (rotational motion)., 1ZAEHRAI4EF
REXHAE LCREMERMNEER, FHXH
IE X 45 (quadrature encoding).

SD16/SD16_A - SD16/SD16_ARHR K45 ==
TEERL=/M6RIH. Bﬁ%*mﬁ 12V £ER
sigma-deltal®fii sk, §—HURBTRERS
SIMEEN BHANG, ’@%TWEE’\JME%
et WEERERET 2T R sigma-delta
BFE, RETEEMMNEREE. SD16_A T
51£1024. SD16 T 514256,

SVS -8R & K288 (SVS) = TR B VIR,
RATEN AVCCHE B ERIMPEE, SVS Th
EXERREERIIFBE THRERT AP
BRTRENE EArEfLflag 2= % POR &1L
55,

ITETEE A /312 B T RS ER ARITRSSR B 1904
FEMI6AITA RATEER . RESKR7 MR
RRFHHRME A TR, WX
SEHR/ILR. KB E XX BRI,

FRMERY RATHTE

USART -8 A %/ 7 # B/ &K% (USART)IMR
BEOURAEFER IR HRS22KEFH
SPIEfE. MSP430F15x&MSP430F16x USART
BREXF2C, WEERTHERREX, 7
HX T RIEFAFE RIS AP R TI 8 A X F.

USCI -BA R TEEED(USCHERMNEER
EERANUTRNERANMIBE. BHBE
A(USCI_A) T ZFUARTHE. SPIER. AT
SNEURV (8] (IrDA) B BlOM B 2 I R B s SR AE
W BN EE(LIN)BIE, RZ@IEUSCI_B)TT
XHI2CRSPIET

US| -BRSBTEOUS)VERERSHSBETREE
B0, SUBKETER 160, THR/MLARE
LY MHSPIRI2CBIERN .
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O r~BEEE
WES PN
Device| Description | Power __[Key Specifications __________________[Package(s) Price*
INA321 pPower, SHDN 40 pA 2.7V 10 5.5V, 40 pA lg, 200 pV typ Vgs, 94 dB CMRR, MSOP-8  $1.05
10 pA Ig, RRO, G = 5to 1k
INA322 pPower, low cost, SHDN 40pA, TuASD  27V1t055V,40 A lg, (Ig pAin SD), 2 mV typ Vgs, MSOP-8  $0.85
500 kHz BW, RRO, G =510 1k
INA122 pPower, RRO, CM to GND 85 uA 2.2V to0 36V, 85 pA (max) Vgs, 3 uV/°C (max) drift, G=5to 1k ~ SOIC-8  $2.10
INA126 Low noise, pPower, precision 175 pA 2.7V to 36 V, 175 pA/channel lg, 250 uV (max) Vs, MSOP-8  $1.05
3 uV/°C (max) drift, G = 5to 1k
INA118 High precision, uPower, G = 1 to 10000 385 uA 2.7V to 36 V, 385 pA (max) lg, 107 dB (min) CMRR, SoIC-8  $4.14
55 uV (max) Vgg, 0.7 uV/°C (max) drift
INA331 Low power, high speed, precision, SHDN 415 pA, 0.01 pASD 2.7V t0 5.5V, 415 pA (max) lg (0.01 uAin SD), MSOP-8  $1.10
2 MHz BW, 5 V/us, RRO, G =5to 1k
INA125 Low power, internal reference, SHDN 460 pA 2.7V t0 36V, 460 pA (max) lg, 250 V (max) Vg, SOIC-8  $2.05
90 dB CMR, 0.001% non-linearity
INA332 Low power, high speed, SHDN 490 pA, 0.01 hASD 2.7 Vto 5.5V, 490 pA (max) Ig (0.01 pA in SD), MSOP-8  $0.85
2 MHz BW, 5 Vps, RRO, G =510 1k
INA132 Low power difference amp 185 pA 2.7V 1036V, 185 pA (max) Ig 250 V (max) Vs, SOIC-8  $1.05
90 dB CMR, 0.001% non-linearity
INA152 Difference amp with rail-rail output, MSOP pkg 650 pA 2.7V to 20V, 650 pA (max) lg, 250 V typ Vos, MSOP-8  $1.20
3 wV/°C drift, 94 dB CMR, 0.001% non-linearity
INA333 Noise free, precision, low power 50 pA 1.8V t0 5.5V, 20 pV offset, 50 nV/°C drift, RFI filtered inputs ~ MSOP-8  $1.80
F BNEENHEFI000K HEHETHE.
&0
[Device  |Descripion ~ |Key Specifications Smallest Pkg. | Price*
SN65HVD33 3.3V, full-duplex RS-485 transceiver 8 mA (max) lg, 1 uA standby mode, 15 kV ESD protection, true fail-safe, S0IC-14 $1.85
up to 256 nodes
SN65HVD11 3.3V, 10 Mbps, RS-485 transceiver 15.5 mA (max) I, 1 pA standby mode, 16 kV ESD protection, SOIC-8 $1.80
true fail-safe, up to 256 nodes
SNB65HVD3085E 5V, low-power, 1 Mbps RS-485 0.9 mA (max) lg, 1 nA shutdown mode, 15 kV ESD protection, true MSOP-8 $0.90
transceiver fail-safe, up to 256 nodes
SN65HVD234 3.3V, CAN transceiver with 6 mA (max) lg, 16 kV ESD protection, —36 V to +36 V bus-fault protection SOIC-8 $1.45
sleep mode with 50 nA sleep mode
SN65HVD1050 5V, CAN transceiver with 10 mA lg, 16 kV ESD protection, —27 V to +40 V bus-fault protection, SOIC-8 $0.55
optimized EMC dominant time-out feature

T BWEENHEI0005 HERETHE
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Comments

TPS797xx 10 105 1.2 18,30, 33 = 1.8 55 4 . PG 0.47 uF C MSP430; Lowest Iy $0.34
TPS715xx 50 415 3.2 25,3.0,33,50 12t015 25 24 4 . — 0.47 pF C Ultra-low I $0.34
TPS770xx 50 35 17 1.2,15,1.8,25,2.7,28,3.0,33,50 1.2tc55 27 10 3 o /EN 47 uFT Low Ig $0.34
TPS728xx 45 23 45 0.91t0 3.6 271065 27 65 3 . — — Dual level output $0.39
TPS715Axx 80 670 3.2 33 1.2t015 25 24 4 ¢  — 0.47 uF C Thermally enhanced pkg.  $0.44
TPS789xx 100 115 18 1.5,1.8,25,28,30 — 271353 . /EN 47 uFT Low lgand high Vi $0.30
TPS791xx 100 38 18 51.8,3.3,4.7 1.2t055 2.7 55 2 . /EN,BP  1uFC RFlow noise; high PSRR  $0.40
TPS769xx 100 70 18 1.2,15,18,25,27,28,3.0,33,50 1.2to55 27 10 3 J /EN 47 uFT Low cost $0.29
LP2981 100 200 600 1.8,25,28,30,33,5 1.3t09 22 16 1 . EN 3.3 uFC Fasttransient response $0.36
TPS76201 100 100 22 = 0.7to55 27 10 3 . /EN 47 uFT Lowest Vgyr LDO $0.37
TPS717xx 150 170 50 1.8,2.6-2.8,2.85,3.0,3.3, EEPROM* 09t06.2 25 6515 EN,BP 1 uFC Ultra-high PSRR $0.45
TPS731xx 150 30 400 1.5,1.8,25,30,33,50 EEPROM* 1.20t055 1.7 55 1 U EN,BP  No Cap Reverse leakage protection $0.45
LP2985 150 280 850  1.25,1.5,1.8,25,27-3.3,5.0 — 22 16 1 » . EN 3.3 uF C Fasttransient response $0.36
TPS763xx 150 180 85 1.6,1.8,25,2.7,28,63.0,33,38,50 1.5t065 27 10 3 . EN 47 uFT Low cost $0.25
TPS721xx 150 150 90 15,16,1.8 12t025 18 55 3 . EN 0.1 uF C Low noise and low Vy $0.41
TPS771xx 150 75 90 15,1.8,27,28,33,5.0 15t055 27 10 2 O /EN, SVS 10 uF T Low noise $0.60
TPS74701 05 50 1 — 08to36 08 05 2 . — Soft-start and PG $1.10
TPS799xx 200 100 40 1.2,15,18,1.9,25,26,27,28 12to55 27 65 2 LI EN,BP 22 uFC Low powervs. TPS793xx  $0.35

2.85,3.0, 3.2, 3.3, EEPROM*

" xXxFTBELT, BIH. 33FF33VER, TETEER L ETE R0,

2BP = EESIMATHRBEEER, EN=FHXEE, /EN =RICFHEHE, PG=HRERL. SS=5E55IH. SVS=EFEELE TR=1EE,
3C=fZ. T=4%8 NoCap=FHEZELDO,

4 B BIXEEPromEX T, TIREFEFITHBEERE/ T EERTEL™, NEEEBESTIREEZR,

* BINEEMN HEFI0004 HEHETHE,

BHEB AR
m Key Specifications Package(s) |Price*
0PA333 Ultra-low power, zero-drift in SC-70 1.8V 10 5.5V, 17 pA lg, 350 kHz GBW, 5 pV (max) Vgs, RRIO SC70, SOT23, DFN  $0.95
0PA379 Low noise, pPower, SC-70 1.8V t0 5.5V, 5 pA max lg, 100 kHz GBW, 1mV (max) Vgs, RRIO SC70, SOT23, S08  $0.75
TLV2401 Sub-1 pA 25V 10 16 V, 88 nA Ig, 5.5 kHz GBW, 1.2 mV (max) Vgs, RRIO S0T23 $0.6
O0PA349 Best speed/power, nanoPower, SC-70 1.8Vt0 5.5V, 1 uA lg, 70 kHz GBW, RRIO SC70 $0.75
TLV2381 Good speed/power, wide supply range 2.5V to 16 V, 20 uA (max) lq 160 kHz GBW, RRIO S0T23 $0.60
TLV2760 Fast, uPower 2.5V to 16 V, 20 pA I 500 kHz GBW, RRIO S0T23 $0.65
0PA336 High precision, yPower 2.3V1t05.5V,20 uA Ig, 100 kHz GBW, 60 nV Vgg, RRIO S0T23 $0.40
OPA347 pPower, SC-70 (dual in chipscale) 2.3V t05.5V, 20 pA Ig, 350 kHz GBW, 2 pV/°C (max) drift, RRIO SC70, WCSP $0.48
TLV2450 pPower with SHDN 27Vto 6V, 35 puA lg, 220 kHz GBW, 1.5 mV (max) Vgs, RRIO S0T23 $0.65
OPA348 Fastest pPower op amp in SC-70 2.1V t0 5.5V, 65 pA max lg, 1 MHz GBW, 35 nV/~/Hz noise, 125°C, RRIO SC70 $0.45
TLV341A SC-70 with SHDN 1.5V to 5V, 200 uA (max) lg, 2.3 MHz, 0.9 V/us, 3 nA (max) Ig, SC70 $0.45
1.7 mV (max) Vgs, RRO
0PA334 Highest precision, with SHDN 2.7V, 350 pA (max) lg, 2 MHz GBW, 5 pV (max) offset, 0.0 usV/°C (max) drift S0T23 $1.00
0PA373 Low cost, performance, SHDN 2.7V1t05.5V, 750 A (max) lg, 6.5 MHz GBW, 5 Vus slew rate, RRIO S0T23 $0.36
OPA363 1.8V, high CMRR, precision, low distortion 1.8V, 90 dB CMRR (typ), 750 uA (max) I, 7 MHz GBW, 500 nV S0T23 $0.60
(max) Vgs, RRIO, shutdown
TLV2780 1.3V operation, low noise 1.3V 10 3.6 V, 820 uA (max) lg, 8 MHz GBW, 4.3 V/us slew rate, RRIO S0T23 $0.70

* BINEEMN HEI0004 HEHETIHE,
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m Power (max) | Key Specifications Package Price*

REF33xx  Very low power series reference 5uA 0.15% initial accuracy, 30 ppm/°C (max) drift, +5 mA output, SC70-3 $0.85
1.25V,1.8V,2.048V,25V,3.0V,33V

REF30xx  Low power, low drift series reference 50 pA 0.2% initial accuracy, 50 ppm/°C (max) drift, £25 mA output, S0T23-3 $0.60
1.25V,2.048V,25V,3.0V,3.3V,4.096 V

REF32xx  Ultra-low drift series reference 100 pA 0.2% initial accuracy, 7 ppm/°C (max) drift, £10 mA output, S0T23-3 $1.70
1.25V,2.048V,25V,3.0V, 3.3V, 4.096 V

REF29xx  Low power, low cost series reference 50 pA 2% initial accuracy, 100 ppm/°C (max) drift, +25 mA output, S0T23-3 $0.49

1.25V, 2,048V, 25V, 3.0V, 3.3 V, 4.096 V/
F BWEENHEI0005 HELIETHE

R RS
Device  |Descripon | Power (max) Key Specifications Smallest Pkg. | Price* |
TMP102 Digital temperature sensor in SOT-23-6 10 uA, 1 uA SHDN 12C interface, 1.4 V to 3.6 V, 0.5°C accurate S0T23-6  $0.80
from —25°C to +85°C
TMP121/123 High accuracy, read-only temp sensor 50 pA, 1 unA/3 pA SHDN  SPl interface, 2.7 V to 5.5V, 2°C accurate S0T23-6 $0.90
from —25°C to +85°C
TMP122 Fully programmable temp sensor 75 uA, 1 pA SHDN SPlinterface, 2.7V to 5.5V, 2°C accurate S0T23-6 $0.99
from —25°C to +85°C, programmable
high/low thresholds
TMP105/106 Chipscale digital temperature sensor 85 uA, 3 pA SHDN World's smallest digital temp sensor, 12C WCSP $0.85
interface, 2.7 V to 5.5V, 2°C accurate from
—25°C to +85°C
TMP75 Digital temp sensor w/2-wire interface 85 pA, 3 pA SHDN I2C Interface, 2.7 V to 5.5V, 1.5°C accurate MSOP-8  $0.70
from —25°C to +85°C, drop-in replacement for LM75
TMP275 Highest accuracy temp sensor 85 uA, 3 pA SHDN 12C interface, 2.7 V to 5.5 V, 0.5°C accurate from MSOP-8 $1.25
—25°C to +100°C with 3.3 V supply
TMP300 Resistor programmable temp switch 110 uA SHDN 10 mV/°C analog output, 1.8 V to 18 V, 2°C (typ) SC70 $0.80

trip point accuracy, programmable hysteresis
* BWEEMN 10004 HEBHETHE.
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