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AN California Eastern Laborato
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& ue monolitic solution, the CEL 2122410 IEEE 30215 4fzgBee 1 incorporates the RF ranscefver with baseband
modem, ahardwired MAC, and an embedded 50971 microcontroller, offering an excallentlowcosthigh periomiance sdution

forall IEEE 802.15.4 ! dgBee aphicatons.
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With an industny best+6 dBm output power, tie SIC2410 il supporta nide avaniety ofa pplications withou tthe need for
external amplifoation. Combined wit a highly sensitive -97 dBn receiver the ZICWM2410P0 leads the industy with 103 dB

link budget

In addition o excelentRF perbmance atZigBee [250 kbps) data rates, hie 2022410 adds high speed modes, Turba

[300k bps] and Premium [1 Mbps], ©or network s looking for increased through put The device provides numerous general-
purpose 10 pins, peripheral functions such as imers and UART andis one ofthe frstdevices o povide an embedded

Woice CODEC,

CEL provides its customers with the CE L dgBee Stmck as partof the softare librany, Alsoavailabe are the hardngare &

softagare ools required o develop custom applications.

The combnation afindystny leadng link budget, high speed BF, and integrate woice CODEC make the 2102470 a muly

distinctsinde chip solution.
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ANTEMNNA
CEL's MeshConnectrmodiles incude an inegrated Prined CircuitBoard [PCE] frace antenna. &n opional u.FLoonnecor

can be specifed, providing connecion toa S0-0hm externa anenna ofthe users choice, See Ordering Information an
page 1.

The PCEanenna employs an F-Antenna opdogdy thatis compactand supports an omni-directional radiation patem .
To mazimize antenna effoiency, an adequate ground plane must be provided on the host P CEB. Comecty positoned, he
ground dane on e hostPCE (botnot directy under the F-&ntenna). Comectly positoned, the ground plane on the hast
P CE board under the module will confribute signifEanty to tie antenna perfomance. The position of the module on the
host board and owerall design of the productendosure contribute o antenna performance . Poor design afiect radiaton
patems and can resultin refection , dffraction, andior scattering ofthe fransmited signal.

Here are some design guiddines o helpensure antenna perfomance:
Mever place tie ground plane or rou e co pper fraces drectly undemeath the anenna portion of the module.
= Mever pace tie antenna cdose omekllic obiects.
= In tie averall design, ensure thatwinng and other com ponents are not daced near the antenna.
» Donotplace the antennain a mekllic or metalized plastic endosure.
+ Keep pastic encosures 1om or more friom the anenna in any direction .

For apimum antenna perormance, the MeshConnect modules should bermouned nith te PCETace antenna
owerhanging the edge of the host board. To further improwve performance, a ground dane may be placed on the host board
under the module, upto e antenna. Theinskllaton of an uninterupted ground dane on a layver directy beneat the
module will also allowywou 1o un fraces under this layer. CE Lcan provide assistance with your PCE layou t

MODES OF OPERATION

There are three power down modes in the 2122410, Each mode can be setusing the P DMODE [1:0] bits in ©ie PDCOR
register and power down modes can be siared by setting the P DSTART bitto 1. Each mode has a diferentcurrent
consum pion and wake-up sources, pease refer io the 2102410 datasheet for further infom ation on e available power
down modes.. Table § descrbes the three power down modes.

Table & — Fower Down Modes

FOMODE [ :01 Disscription Wakelp Source HEQ"'“EF f'ir Elglil
o
a Bietive [Marmal Dperaion)
Hardware Reset,
1 Fiul1 rode Sleep Tirmer ine rrupt, e}
External inerrupt
Hardware Reset, O FF
2 FtlZ rmode Sleep Tirmer ink rrupt, [fEr wake-up, register
Esternal inerrupt canfigurafion is required)]
OFF
Hardware Reset, .
3 Ftul3 rode Esternal inkrrupt [P.ft_-r u.lahe-u_p. regl_sber
canfigurafon is required)]
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POWER AMPLIFIER

The MeshConnectrnodule does notincor porate an extemal Power Arplifer and therefore the BF output portis connected
directy [through matthing components] o the RFantenna. &5 CEL: JIC2410 EEE 802.19.4 ! dgBee fransceiver already
offers heindusty's bestlink budgetat 106 dE, ewen withoutan external PA the MeshConnectcan main&in wireless
connecton awver long distance (3000 ftline-ofsighd.

INTERFACE
The MeshZTonnecthas all major communicaton interfaces routed from the 2241010 the module edge connectors:
- UART14& LUART 2

C 125

T

YOICE CODEC
ZIC24 10 indudes three woice codec algorithms: pdam, a-lawand ADPCR.

The pdawalgarithm is a com panding algorithm prirnarily usedin the digital Elecommunication systems of Morth America
and Japan. &s with other com panding algoritm s, it purpose is © reduce the dynamic range of an audo signal. In the
analog domain this can increase the signal-o-noise rato [SME] achieved during transmis sion and in the dgtal domain, it
can reduce the quantization emor hence increasing signal o quantization noise ratio]. These SHR im provern ents can be
traded for redyced bandwidth and equivalent SMR instead. The adawalgorithm iz a sandard compandng algoitim usedin
European digitel comnmunications systems o opimizednod fir the dynamic range of an analog signal for digitizing.

The adaw algaritim provides a slighthy larger dynaric range than the pdawat the costof norse goportional dsortion for
small signals.

fda ptive DPCM [ADPCM] is 2 wariantof DP CM [Differential [or Delta] pulse-code modulaton] thatvares the size ofhe
quanizaton step, o allowfirher reducton of the required bandwidth for 2 given signal-to-noise ratio. DPCM encodes the
P M walues as differences betiween the currentand the previous walue. For audo this trpe ofencodng reduces the num-
ber of bits required per sam de by about 25% compared © PCOM.

SOFTWARE TOOLS

CELofers comnpdete 90 mols for MeshConnect that cusomers need o create their ZigBee applicaton.

PROFILE BUILDER
= Profle Builder allows for easy creation of custom dgBee profles for use in end-user applications.
= Uses the inputrequirements © modify a setof 2 source fles which indude the necessary agBee functons.
= Cutput fles will contain the ZigBee Device Chject (200 descrpiors and tie agBee Device Profle [ZDP] descripiors.
= The ZDi2vand Z0F defne tie Gg9Bee node and functionality.
The output fles can be seamlesslyintegraed nith e CEL dgBee stack libranes.
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SOFTWARE TOOLS [Continuedy

DEYICE PROGRA M ER

*Device Programmer is used o pogram the apgication fimnware 1o the on-chip Bash program memony ofthe
2122410 dewice.

= Device Pragrammer su poorts:

» IFF Wode: Download the frmngare from the hostP C wia serial communicaton through the 2102410
ISFET interface.

+ The evaluation toards utlize a USE <= Senal converer
» 074 bode: Dovnload e fimnwere from the hostPCusing wireless communication [Cuer-The-dir)
» Fequires two nodes, the host [connected o a PC) and the mngetdevice © be programmed

Dewice Programmer can read ! wnrite hardware informaton 2. IEEE dddress, Channel #, o) directy via the
aforern entioned communication modes.

PROFILE SIMULAT CFR
*Profle Smulator is used o simulate and t©5ta dgBee network consiztngofa coordnator, router and {ar end desices.
=Profle Smulator incudes
= Denvice Mapager: feting parameters of a ZigBee node.
- Bind Manager: Managing "bindings" in a ZigBee netinork
- cotack manager: Seting parameters ofa JgBee network .
» JgBee Device Wizard: Selects netnork confuraton durng JgBee netnork fomnation .
Can be used o generate dgBee standard pamitve functions for MAC, MWK and &P Slayers and tie ZDovand APP.

FACHKET AMALYZER AND WIRELESS METWORK AMALYZER
‘Packetfnalyzer monitrs rafft owver a wireless netmork channel by capuning RF packetdata in real-tme.
=PacketAnalyzer requires the Wirsless Metnork Snahzer © "sniff' the RF packes .

= Alzoindudes diagnostic o s:

» Energy Sican: Evaluates the received signal power witiin the bandwidth ofan 1IEEE S02.13.4 channel
wielding availa ble channels.

+ Active Soan: Scanning for active Coordinators and Fouers broadcasting a Beacon frame.

-Packethnahzeris capaHe of dsgaying netoork confouraton (2. ree ws. str], network nodes, packetdemils, et
= Can beusedin conjunction with any EEE 802.15.4 ar JgBee network .

KEIL 3051 DEVELOPMERNT T2OLS (Mot provided with the kit).
» S0 pports all 3091 denvatives and vanants.
=Easy-p-Use y¥ision Inegraed DevaloprmentEnvronment (ICE] supports the com fete develomnen towde.
= S pports memnary banking for CODE and varables beyond the 64 k byte threshold.

Mumerous opimizaton levels yield the ablity o place more Bawres into less memony providing the utmost code density,
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