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P inDescription

P in N am e I/O Description

1 S DN I Shu tdown (0– V D D V ):SD N = 1,part willbein s hu tdow n m ode.SD N = 0,

allotherm odes

2 nS EL I SerialInterfaceSelect Inpu t (0– V D D V ):Prov ides s elect/enablefu nction

for4-lines erialdatabu s

3 S DI I SerialDataInpu t (0– V D D V ):Serialdata s tream inpu t for4-lines erial

databu s

4 S DO O SerialDataOu tpu t (0– V D D V ):Prov ides s erialdatareadbackfu nction

ofinternalcontrolregis ters

5 S CL K I SerialClock Inpu t (0– V D D V ):Prov ides s erialdataclockfor4-lines erial

databu s

6 nIRQ O Interru pt Statu s Ou tpu t – nIRQ = 0,interru pt ev ent has occu rred.Read

interru pt s tatu s forev ent details

7 V D D V D D Su pply v oltage

8 VS S VS S G rou nd

9 VS S VS S G rou nd

10 VS S VS S G rou nd

11 VS S VS S G rou nd

12 VS S VS S G rou nd

A Ant. Ant. ConnecttoAntenna.

Figure1.m odulethickness



Figure2.P CB Dim ension

Figure3.P adS pacing



Features

Frequency R ange:433~435 M Hz

M odulation:FS K

P ow erS upply = 3.5~6V

T X andR X 64 byteFIFO s

O peratingtem perature:-20~85C

IC FunctionBlockDiagram

Circuit



T ypicalApplicationBlockDiagram
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Serial Peripheral Interface

T heSi4455RF m odu lecom m u nicates with thehos t M C U ov era s tandard4-wires erial

peripheralinterface(SPI):SC L K ,SDI,SDO,andnSE L .T heSPIinterfaceis des igned to

operateat am axim u m of10M H z.T heSPItim ingparam eters arelis tedin T able1.T hehos t

M C U writes dataov ertheSDIpin andcan readdatafrom thedev iceon theSDO ou tpu t pin.

Figu re4s how s an SPIwritecom m and.T henSE L pin s hou ldgo low to initiatetheSPI

com m and.T hefirs t byteofSDIdatawillbeoneoftheAPIcom m ands followedby n bytes of

param eterdatawhich willbev ariabledependingon thes pecificcom m and.T heris ingedges of

SC L K s hou ldbealignedwith thecenteroftheSDIdata.

T able1.S erialInterfaceT im ingP aram eters



Figure4.S P IW riteCom m and

T heSi4455contains an internalM CU which controls alltheinternalfu nctions oftheradio.For

SPIreadcom m ands ,a typicalcom m u nication flow ofcheckingclear-to-s end(C T S)is u s ed to

m akes u retheinternalM CU has execu ted thecom m andandprepared thedata to beou tpu t

ov ertheSDO pin.Figu re5dem ons trates thegeneralflow ofan SPIreadcom m and.Oncethe

C T S v alu ereads FFh,then thereaddatais ready to beclockedou t to thehos t M C U .T he

typical tim e for a v alid FFh C T S reading is  20 μ s . Figu re 6 dem ons trates  the rem aining read 

cycleafterC T S is s et to FFh.T heinternalM CU willclock ou t theSDO dataon thenegativ e

edges o thehos t M C U s hou ldproces s theSDO dataon theris ingedgeofSC L K .

Figure5.S P IR eadCom m and-CheckCT S Value

Figure6.S P IR eadCom m and-CheckO utR eadData



Operating Modes and Timing

T heprim ary s tates oftheSi4455ares hown in Figu re7.T hes hu tdown s tatecom pletely s hu ts

dow n theradio,m inim izingcu rrent cons u m ption andis controlled u s ingtheSD N .Allother

s tates arecontrolled u s ingtheAPIcom m ands ST AR T _ R X,ST AR T _ T X and

C H A N G E _ ST AT E.Figu re8 s how s each oftheoperatingm odes with thetim erequ ired to

reach eitherRX orT X s tateas wellas thecu rrent cons u m ption ofeach s tate.T hetim es in

Figu re8arem eas u redfrom theris ingedgeofnSE L u ntilthechip is in thedes ired s tate.T his

inform ation is inclu dedforreferenceonly s incean au tom atics equ encerm ov es thechip from

ones tateto anotherand s o it is not neces s ary to m anu ally s tep throu gh each s tate.Figu re9

andFigu re10dem ons tratethis tim ingand thecu rrent cons u m ption foreach radio s tateas the

chip m ov es from s hu tdown ors tandby to T X andback.M os t applications willu tilizethe

s tandby m odes incethis prov ides thefas tes t trans ition res pons etim e,m aintains allregis ter

v alu es ,andres u lts in nearly thes am ecu rrent cons u m ption as s hu tdown.

Figure7.S tateM achineDiagram

Figure8.O peratingS tateR esponseT im eandCurrentConsum ption



Figure9.S tart-U pT im ingandCurrentConsum ptionusingS hutdow nS tate

Figure10.S tart-U pT im ingandCurrentConsum ptionusingS tandby S tate

TX State

T heT X s tateis u s edwhenev erthedev iceis requ iredto trans m it data.It is entered u s ingeither

theST AR T _ T X orC H A N G E _ ST AT E com m and.W ith theST AR T _ T X com m and,thenext s tate

can bedefinedto ins u reoptim altim ing.W hen eithercom m andis s ent to enterT X s tate,an

internals equ encerau tom atically takes careofallactions requ ired to m ov ebetween s tates

with no additionalu s ercom m ands needed.Exam ples ofthetim ingofthis trans ition can be

s een in Figu re9andFigu re10.T hes pecifics equ encercontrolledev ents that takeplace

du ringthis tim ecan inclu deenableinternalL DOs ,s tart u p crys talos cillator,enablePL L ,

calibrateV CO/PL L ,activ epoweram plifier,and trans m it packet.

Figu re11s how s an exam pleofthecom m ands and tim ingfortheST AR T _ T X com m and.C T S

willgo high as s oon as thes equ encerpu ts thepart into T X s tate.As thes equ enceris s tepping

throu gh theev ents lis tedabov e,C T S willbelow andno new com m ands orproperty changes



areallowed.IfthenIRQ is u s ed to m onitorthecu rrent s tate,therewillbeas light delay cau s ed

by theinternalhardwarefrom when theev ent actu ally occu rs to when thetrans ition occu rs on

the nIRQ . T he tim e from  entering T X s tate to when the nIRQ  will trans ition is  13 μ s . If a G PIO 

is program m edforT X s tateoru s edas controlfora trans m it/receiv es witch (T R s witch),there

is no delay.

Figure11.S T AR T _T X com m andsandT im ing

RX State

T heRX s tateis u s edwhenev erthedev iceis requ ired to receiv edata.It is entered u s ingeither

theST AR T _ R X orC H A N G E _ ST AT E com m ands .W ith theST AR T _ R X com m and,thenext

s tatecan bedefinedto ins u reoptim altim ing.W hen eithercom m andis s ent to enterRX s tate,

an internals equ encerau tom atically takes careofallactions requ ired to m ov ebetween s tates

with no additionalu s ercom m ands needed.T hes equ encercontrolledev ents can inclu de

enablethedigitalandanalogL DOs ,s tart u p thecrys talos cillator,enablePL L ,calibrateV CO,

enablereceiv ercircu its ,andenablereceiv em ode.T hedev icewillals o au tom atically s et u p all

receiv erfeatu res s u ch as packet handlingbas ed u pon theinitialconfigu ration ofthedev ice.

RX and TX FIFOs

T wo 64-byteFIFOs areintegratedinto thechip,oneforRX andoneforT X.W ritingto

com m andregis ter66h loads datainto theT X FIFO andreadingfrom com m andregis ter77h

reads datafrom theRX FIFO.Forpacket lengths greaterthan 64bytes ,

R X _ FIFO_ AL M OST _ FU L L and T X _ FIFO_ AL M OST _ EM PT Y s tatu s bits andinterru pts can

beu s ed to m anagetheFIFO.T hethres hold v alu eforthes ecan beconfigu red v ia theW DS

radio configu ration application G U I.T hem axim u m payloadlength s u pportedin packet handler

m odeis 255bytes .

Packet Handler

T heRF m odu leinclu des integratedpacket handlerfeatu res s u ch as pream bleand s yncword

detection as wellas CRC calcu lation.T his allow s thechip to qu alify and s ynchronizewith



legitim atetrans m is s ions independent ofthem icrocontroller.T hes efeatu res can beenabled

u s ingtheRCA.In this s etu p,thepream bleand s yncwordlength can bem odifiedand thes ync

wordpattern can bes elected.Ifthepream bleis greaterthan orequ alto 4bytes ,thedev ice

u s es thepream bledetection circu it with a2-bytedetection thres hold.Ifthepream bleis les s

than 32bits ,then at leas t two bytes ofs yncwordarerequ iredplu s at leas t onebyteof0101

pattern (3bytes total).In this cas e,pream bledetection is s kipped,andonly s yncword

detection is u s ed.Forany com bination ofpream bleand s yncwordles s than threebytes ,the

dev icewillu s edirect m ode.T hegeneralpacket s tru ctu reis s hown in Figu re12

Figu re12.Packet Stru ctu reforFixedPacket L ength

.

Figu re13.Si4455RF m odu le

Figure14.S i4455R Fm odule+ GB300



Agency Certifications

U nitedS tate(FCC)

T hism odulecom pliesw ithP art15oftheFCC rulesandregulations.T ofulfillFCC

Certificationrequirem ents,anO EM m anufacturerm ustcom ply w iththefollow ing

regulations:

T hem odulem ustbelabeledw ithitsow nFCC ID (HL ZL S 1).IftheFCC ID isnotvisible

w henthem oduleisinstalled insideanotherdevice,thentheoutsideofthedevice

m ustdisplay FCC inform ationasfollow ing:

ContainsFCC ID :HL ZL S 1

a.T hisdevicem ay notcauseinterference,and

b.T hisdevicem ustacceptany interference,includinginterferencethatm ay

causeundesired operationofthedevice.

Changesorm odificationsnotexpressly approvedby thepartresponsiblefor

com pliancecouldvoid theuser’sauthority tooperatetheequipm ent.

FCC R FR adiationExposureS tatem ent:

1.T hism odulem ustnotbeco-locatedoroperatinginconjunctionw ithany other

antennaortransm itter.

2.T hisequipm entcom pliesw ithFCC R Fradiation exposurelim itssetforthforan

uncontrolled environm ent.T hisequipm entshould beinstalledand operatedw itha

m inim um distanceof20 centim etersbetw eentheradiatorandallpersons.

Canada(IC)

L ’ém etteur/récepteurexem ptdelicencecontenu dansleprésentappareilest

conform eaux CN R d’Innovation,S ciencesetDéveloppem entéconom iqueCanada

applicablesaux appareilsradioexem ptsdelicence.L’exploitationestautoriséeaux

deux conditionssuivantes:

1.l'appareilnedoitpasproduiredebrouillage,et,and

2.l'utilisateurdel'appareildoitacceptertoutbrouillageradioelectriquesubi,m em e

silebrouillageestsusceptibled'encom prom ettrelefonctionnem ent.

Attention:expositionau rayonnem entradiofréquence

1.P ourseconform eraux exigencesdeconform itéR Fcanadiennel'exposition,cet

appareiletsonantennenedoiventpasêtreco-localisésou fonctionnanten

conjonctionavecuneautreantenneou transm etteur.

2.P ourseconform eraux exigencesdeconform itéCN R 102 R Fexposition,une

distancedeséparationd'au m oins20 cm doitêtrem aintenueentrel'antennedecet

appareilettouteslespersonnes



CAU T IO N :Any changesorm odificationsnotexpressly approvedby theparty

responsibleforcom pliancecouldvoidtheuser’sauthority tooperatetheequipm ent.

T heO EM integratorisstillresponsiblefortestingtheirendproductforany additional

com pliancerequirem entsrequiredw iththism oduleinstalled(forexam ple,digital

deviceem issions,P C peripheralrequirem ents,etc.).

T hisM oduleislabeledw ithitsow nIC ID.IftheIC ID CertificationN um berisnot

visiblew hileinstalledinsideanotherdevice,thenthedeviceshoulddisplay thelabel

onitreferringtheenclosedm odule.Inthatcase,thefinalendproductm ustbe

labeledinavisibleareaw iththefollow ing:

ContainsIC:1754F-L S 1

a.T ocom ply w iththeCanadianR Fexposurecom pliancerequirem ents,this

deviceanditsantennam ustnotbeco-locatedoroperatinginconjunction

w ithany otherantennaortransm itter.

b.T ocom ply w ithR S S 102 R Fexposurecom pliancerequirem ents,aseparation

distanceofatleast20 cm m ustbem aintainedbetw eentheantennaofthis

deviceandallpersons.

N CC W arningS tatem ent

根據低功率電波輻射性電機管理辦法 (930322)

第十二條

經型式認證合格之低功率射頻電機，非經許可，公司、商號或使用者均不得

擅自變更頻率、加大功率或變更原設計之特性及功能。

第十四條

低功率射頻電機之使用不得影響飛航安全及干擾合法通信；經發現有干擾現象時，

應立即停用，並改善至無干擾時方得繼續使用。

前項合法通信，指依電信法規定作業之無線電通信。低功率射頻電機須忍受合法

通信或工業、科學及醫療用電波輻射性電機設備之干擾。

本模組於取得認證後，將依規定於模組本體標示審驗合格標籤，並要求平台廠商

於平台上標示 。

本器材屬於模組認證,可適用於各種平台。


