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Worldwide Americas Europe
Frequency 2.4 GHz, 16 channels 915 MHz, 10 channels 868 MHz, 1 channel
Datarate 250Kbps 40kbps 20kbps
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MSP430F161x: ZigBee j
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MSP430 % — 75 802.15.4 ## ¥

NCIEAY 2.4 GHz ) 11k
WK
Airbee | CC2420 www.airbeewireless.com
Wireless
Cratlon | CC2420 www.cratlon.com
Luxoft | CC2420 www.luxoft.com
Ember | EM2420 www.ember.com
IWT Wireless | CC2420 www.iwtwireless.com
Moteiv | CC2420 www.moteiv.com
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MSP430 55 =7 ZigBee &k 77
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Airbee | CC2420 www.airbeewireless.com
Wireless
Cratlon | CC2420 www.cratlon.com
Ember | EM2420 www.ember.com
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Low Power Wireless Portfolio by Frequency Band

‘. — ——
_,,.H*'”'-'- Industrial/Scientific/Medical and Short Range Devices -_'_‘*'-u-h__‘
.-""H '-..H
J,-"’ For Proprietary Protocols For 802.15.4/ZigBee™ “‘*\
\ TRF4900/3/4 (TX-Only) TRF6900/1/3/4 (TX/RX) TRF6920 (TX/RX) )
h &
e —— ®
For Wireless Mausen{eybn;mﬂ}ther _______________________
TRF7900/1/3/4/5 (RX-Only)
TRF7950 (TX-Only)
Legend:
» Preview= D
Released= (D
For RFID/NFC
TRF7960/1/5 (TX/RX)
— | ! — e
13.56 27 300 433 868 928 2400 MHz
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Ember Wi FkZE4:)

Customer Applications & Zigbee Profiles

EmberZNet API Ember API

(ZigBee APS) Ember Transport Layer

B EmberZNet Enhancements
Bl ZigBee & 802.15.4 Specified

Hardware

ZDO - ZigBee Device Objects

APS Layer - Application Support
Layer

Application 7DO

Framework

APS Layer

Security

Network Layer
MAC Layer (802.15.4)

Power Management
Network Monitor

Hardware Abstraction Layer

EM250/EM2420 (IEEE 802.15.4 PHY)
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Moteiv Tmote Sky Fiik
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Airbee Wireless » H]
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Airbee Wireless il ik 24
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Application Framework

App Object 240 |— ---------------------- =l App Object 1
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NLME-SAP

MCSESAP H\ HLsHAmes SESA
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Medium Access (MAC) Layer

PLME-SAP Note

Application Support
Layer

Physical (PHY) Layer /b

Device Support Layer I

RF = Transceiver (TxRx) I
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4 7 i M AT

PAN/C ROUTER 1 ROUTER 2
Power on Reset
Scan (ED and Active)
NWK Formed
Permit Join Enabled

Power on Reset
Scan (Active)

Transmits Beacon

Sends Request to P for
joining

Join Request. Received (R1)

Permits Join and allocates Joins P
NWK address for R1

R1 transmits its IEEE and
NWK address to P

P broadcasts AIB information

AIB information stored Power on Reset
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4 7 i M AT

PAN/C

ROUTER 1 ROUTER 2

Scan (Active)

Transmits Beacon

Sends Request to

P for joining
Join Request. Received
(R2)
Permits Join and allocates Joins P

NWK address for R2

Permit Join Disabled

Permit Join Enabled

R2 transmits its
IEEE and NWK
addressto P

P broadcasts AIB
information

AIB information AIB information
stored stored

Transmits Beacon

Technology for Innovators®
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4 7 i M AT

PAN/C ROUTER 1 ROUTER 2

Join Request. Received
(R3)

Permits Join and
allocates NWK address
for R3

Permit Join Disabled

P broadcasts Bind Table

information
P broadcasts AIB Bind information stored § Bind information
information stored

AIB information stored AIB information stored

Press SW1 on P- Sends
data packet to R3 (R3is
bound with P)

Data sent by P hops
through R1
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4 7 i M AT

PAN/C ROUTER 1 ROUTER 2

Press SW1 on R1- Sends
data packet to R2 (R2is
bound with R1)

Data sent by R1 hops
through P

Receives data packet
from R1 and LED1
(Green) toggled

Power ‘OFF R1

Press SW1 on P- Sends
data packet to R3

Data sent by P hops
through R2 (If R3 and
P are out of range and
R2 is within range of
both P and R3)
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Airbee-ZNS Lite itk API

« V_ABZB NWK_ Init

« V_ABZB NWK_ NLMERESETRequest

eV _ABZB NWK_ NLMENETWORKFORMATIONRequest
« V_ABZB NWK_ NLMEPERMITJOININGRequest

« V_ABZB NWK_ NLMENETWORKDISCOVERYRequest
« V_ABZB NWK_ NLMEJOINRequest

«V_ABZB NWK_ NLMESTARTROUTERRequest

« V_ABZB NWK_ NLDEDATARequest

« V_ABZB Timer_Soft _set timer3
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Airbee-ZNS Lite Call Back A%k

« V_ABZB NWK_NLMERESETConfirm

« V_ABZB NWK_NLMENETWORKFORMATIONConfirm
« V_ABZB NWK_NLMEPERMITJOININGConfirm

« V_ABZB NWK_NLMENETWORKDISCOVERYConfirm
« V_ABZB_ NWK_NLMEJOINConfirm

« V_ABZB NWK_NLMEJOINIndication

« V_ABZB NWK_ NLMESTARTROUTERConfirm

« V_ABZB NWK_NLDEDATAConfirm

« V_ABZB NWK_NLDEDATAIndication
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4 i 155 ZigBee

ZigBee - Full Stack Features Features supported in Tl 4-Node

Sample Demo Application

Medium Access Control (MAC)

Beacon / Beacon - GTS

Beaconless

Device: PANC/Router

Device: End Device

Active Scan

Passive Scan

Join through Association

Join through Orphan

Disassociation

Data Service: Direct

Data Service: Indirect

Promiscuous mode

Battery Life Extension

X X | X[ <22 X[ <] < X]| <] X| << X
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4715 piflZigBeeH ] b

ZigBee - Full Stack Features Features supported in Tl 4-Node
Sample Demo Application

Network Layer

Data Service

Discovery

Formation

Network Association

Network Disassociation (leave & re-join)

Router capability

Receiver synchronization

Tree based routing

Mesh-Table based routing

2| 2| <2 X| 2| <2| 2| <2 <] <

Route Repair

X

Beacon Scheduling
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4715 piflZigBeeH ] b

ZigBee - Full Stack Features Features supported in Tl 4-Node
Sample Demo Application
Application Layer
Binding Custom Implementation
Direct Addressing Custom Implementation
Indirect Addressing X
Network Manager Custom Implementation
Device Discovery X
Service Discovery X
Node Manager: Client & Server Services X
Configuration Manager Custom Implementation
Security Manager X
Bind Manager Custom Implementation

. RSEMEN XSRS % ikss
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T2 S HE T

« BIEFRE (RAM/ROM/MIPS)
o RINFEIRTE

o HAASCHTT)RE BN A Wi

o FPRZAHLEE I /S AAY

o OHEM

o CHFECE M
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R 4 E AR R A MSP430 %R

N}

A 5 p VB MSP430F1612 %5 A
2fEH AT
6 MHz 4l a4 o JRHR / RIhFERE
E \ . * DMA
‘ i e 2 . FFAEREER B A

gz TACCRO TBCCRO fi B
B ) TACCR1 TBCCR1
SR 110 51

Bl iz %‘Lﬂiﬂ i

=

5.0 DR 1.0 %] (LED)

2.0 Voltage Reg. 1.1 Form/Join Ind.

2.1 Chipcon EAr 1.3 LED(SFD poll Ind.)

2.2 FIFO 1.4 FFR (FBRER)

2.3 FIFOP 5.1 SIMO

2.4 CCA 5.2 SOMI

2.6 SFD 5.3 UCLK e 39
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4 13 53 Y H WA A

JRUINHES
48,120 717 CODE fffitiss —— INAFFETATAt %
4,489 771 DATA 1#ffi#s —— RAM
838 715 CONST fifitizs —— INAEA 7t s

o M7
48,114 715 CODE fffitigy —— INAFFEPATAit 25
4,488 71 DATA 172 —— RAM

846 717 CONST fifitiny —— NI At o
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MSP430: DI—AFN T4

« it 802.15.4 & ZigBee Z2¥

o XF 4 7 U W28 B R EA T B AP TE

o XFRH M HIF R EMHAIE 4 755 5N H TR THRY
= R ICTE B R IS B YR A

Ly
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