EM198810

Application Notes

EM198810 RF Transceiver Register Definitions

Add EM198810 recommend register setting (Appendix 1)

Programming RF Transceiver Registers

All registers of RF Transceiver can only be accessed using DBus serial interface
protocol as described in EM198810 specification or EM198810 application note AN-
198810-3 or SPI interface format.



Register descriptions

Receive RF Control (Write/Read) - Register 0 (Default =0xCD51)
VYupasnenue RF(pagnodacToTHRIM) MpUEeMHUKOM (3anych/dTEHNE)

Bit No. Bit Name Description(Onucanue)

15-11 MIXER_GAIN[4:0] Set 5-bit gain value for RX mixer.

3anaTh 5-0UT KOTOpbIE ONPEAeSIoT KO3((UIUEHT YCUICHUS]
g RX(mpueMHIK) MUKIIEpa.

10 MIXER_LP "1"Enable RX mixer low-power mode.

1- Paspemmuts RX Mukmepy nepeiiTu B 23Heprocoeperaronui
pexum.(Eie He mOATBEPKAEHO) MOXKHO MCIOJIb30BaTh B
pexxume ldle.

9-5 RX_BPF_QJ[4:0] Set 5-bit Q value for band pass filter.

3anath 5-6ut Q A7 nmosocoBoro GuIbTPa

4-0 RX_BPF_GN1[4:0] Set 5-bit gain value for the portion 1 receiver's band pass filter.

3anaTh 5-0UT U1 epBOil YacTH MOJIOCOBOTO (PHUIBTPA

IIpUEMHHUKA.
RF Status (Read only) - Register 1
RF Cratyc (Toabko uteHue)
Bit No. Bit Name Description
15 VPON One of the two indicators tells if the right VCO curve is selected.

Onun u3 1ByX nHAUKaTopoB coctossHus VCO(reneparopa
YHPaBISIEMOT0 HANIPSHKEHHEM ).
1- ecnu BeIOpana npaBuibHas kpusast VCO.

14 VTFREQ The other indicator tells if the right VCO curve is selected; both
"VPON" and "VTFREQ" will be "1" when the right VCO is
selected.

Bropoii uaaukarop coctosiuust VCO. Oba BeicTaBieHsl B 1 korna
npasuibHasg kpuBast VCO BeiOpaHa.

13-8 RC[5:0] 6-bit BPF RC calibrated value generated by RC CALC circuit.

6 kamnOpoBounbix 6uT BPF RC (mmomocoBoro ¢unprpa). 3agarorcs
nensto RC CALC.

7-0 ADC_DOUT[7:0] 8-bit values generated by A/D converter.

8-0uT, 3HaUEHNE TeHEPHPYETCS AHATOTO-IIU(POBBIM
npeoOpa3zoBaTesieM.




RF Synthesizer/VVCO Configure (Write/Read) - Register 2 (Default = 0x137B)
RF Cunresarop/ Hactpoiiku VCO

Bit No. Bit Name Description
15 FORCE_IDLE When "1' to reset the digital modem into the idle mode
1- MEPEBCCTU B PCIKHUM OKUIAAHUS.
14 BYPASS VCO CAL Disable automatic VCO curve calibration feature during Power-on
- - state or Idle state. This bit takes precedence over VCO_CAL_EN
(bit 1 of Register 26).
bnokupyer aBromaruyeckyto VCO kanuOpoBKy BO BpeMs
PCIKUMOB BKJIFOUCHUA UM TIPOCTOS. 3T10T C06LITI/IG npeameCTBYCT
nepen VCO_CAL_EN (bit 1 of Register 26).
13 Reserved
12 DEVIATION_SEL "1" : select 320KHz deviation; "0" : select 160KHz deviation.
1 : Be1OpaTh cmemenue 320 KI'n; 0: BeiOpaTh cmeenue 160
KT,
11-8 VCO_FC[3:0] Set 4-bit value for TX modulator bandwidth; i.e. those 4 bits are
- for VCO Fc control.
4-OuTa OnpeneNsIoT MPOMYCKHYIO CITIOCOOHOCTE T X(IepenaTyuk);
T.¢ 4 Oura mns perynuposanus VCO Fc.
7-4 VPON_TUNE[3:0] Set VPON voltage step.
YcranoButs VPON mar HanpsiokeHusl.
3-0 VTFREQ_TUNE Set VTFREQ voltage step.

Ycranouts VTFREQ mar HanpspkeHust.

TX/RX Status (Read only) - Register 3

[Ipuem/Ilepenaua cocrosiaue (Tonpko uyTeHHE)

Bit No. Bit Name Description
15-11 BLUE_RF _STATE[4:0] Show up the status of BlueRF finite state machine.
Craryc koneuroro BlueRF ycrpoiicTra.
10 RC_FIN RC finish status from RC CALC circuit.
RC okoHuaHue noiyueHus KAIMOPOBOYHBIX JaHHBIX OT renu RC
CALC. (He noarepsxaeHo) B Teopun mocie 3Toro CoObITHS MOXKHO
3abupats 3HaueHne RSSI.
9-6 VCO_CAL[3:0] Indicate the current VCO frequency band setting after automatic
calibration.
Nuaukanms texymert VCO NoJI0CH 4acTOT MMOciie aBTOMATHIECKOM
KaJHOPOBKH
5 VCO_CAL_ERROR An error flag indicates that no proper VCO curve can be found.
@mnar ommbku. VCO kpuBas He Haii/ieHa.
4 RF_SYNTH_LOCK Indicate the lock status of RF synthesizer.
WNuaukatop cocrosiaue 3amenku RF(paanodactorHoro) cunresaropa
3-0 TEMP_SENSOR[3:0] Indicate the current temperature range.

Tekyuias Temmnepatypa. 1=4 rpagyca meabcus.




BLUE_RF_STATE(cwm. Tabmwity BbIIiie)

BLUE_RF_STATE [4:0] STATE
00000 Off
00001 PwrOnWaitXTL
00010 HoldXTL
00011 Idle
00100 Sleep
00101 SleepWaitXTL
00110 VCO_Sel
00111 VCO_Wait
01000 RXPLLWaitl
01001 RXPLLWait2
01010 RXWideFilt
01011 RXNarrowFilt
01111 VCO_PwrOnWait
10000 WaitDataSyncl
10001 WaitDataSync?2
10010 DataSync
10011 EnblePAl
10100 EnblePA2
10101 TXData
10110 DisablePAl
10111 DisablePA2
11000 DisablePA3

RF TX Control (Write/Read) - Register 4
RF TX ynpasnenue (3anucs/aTreHne)

(Default = 0x3CD0)

Bit No. Bit Name Description
15-14 RSSI_GN_ADJ[1:0] RSSI control signal.
RSSI (manukanus ypoBHS IPUHIMAEMOTO CUTHAJIA)
YIPaBIIAIOLIETO CUTHANA. (CKOpEH BCEro UCXOSAIIEro CUrHamia)
13-10 TXDAC_DC[3:0] Set 4-bit value for TXDAC DC voltage level.
4-6ura 3anarot ypoeHb HanpstkeHus T XDAC(LIAIT)
DC(mocTostHHOTO TOKA)
9 RSSI_DIS "1":disable RSSI feature.
1- Otxmounts dpynkuio RSSI. Hemuoro yckoput padoty
TpaHcuBepa. Ho eci HeObUH IPaBUIIFHO HACTPOCHBI
3a/Iep’KKH, TO HE JaCT KaKoro Ju0o pe3ynbTrara (3Ta GyHKIHS
HE UCIIBITAHA).
8 Reserved
7-3 TXDAC_GAIN[4:0] Set 5-bit gain value for TXDAC.
5-6ut ko3pPunment ycunenus ans TXDAC(LIAIT)
2-0 BG_TBIT[2:0] Set 3-bit test-mode control for BandGap reference.

3-06WTa 331a10T ATAJOH YIS ONPEICICHHUS AUara30Ha OTIOPHOTO
HaIpPsDKCHUS.




RX Timing/Power Control (Write/Read) - Register 5 (Default = 0x0081)
RX IponomxurtensHocTh/PerynupoBanue MourHocTH (3anuck/YTenune)

Bit No.

Bit Name

Description

15-11

SYNTH_ON
DELAY CNT[4:0]

In the state "WAIT DATA SYNC" of BLUE RF, RF oscillator
will be enabled at first. There is a time offset controlled by the
counter SYNTH_ON_DELAY_CNT. When the counter

counts to zero and SYNTH_IDLE_OFF ="0", the synthesizer will
be enabled. Each time increment is 1uS.

B cocrostaun "WAIT DATA SYNC" pexxuma podotst BLUE RF,
RF renepatop Oyner akTuBupoBaH nepBbiM. Taiimep
“SYNTH_ON_DELAY CNT” 3amaet npoaomKUTeIbHOCTh
3anepxku. Ecnu cuetunk npumer 3Hadenue 0, TO CHHTE3aTOP
aktuBupyercs. [lena cuetunka 1=1uS.

10-9

Reserved

REG_PROTECT

The bit is used to protect the test registers from the access of
Thunder users. Except Register 7, 8, 9, 30, 31 and REG
PROTECT, other Registers are protected by setting
REG_PROTECT as "1". When the value of REG_PROTECT is

"0", all the registers can be normally access.

DTOT OUT 3ampenacT JOCTyIl K KOHTPOJbHBIM PErHCTpam
nmosib3oBaressim “Thunder users”. 3a uckimouenuem Register 7, 8,
9, 30, 31 u 6ura “REG PROTECT”. JlocTym kK ocTaabHbIM
peructpam OyJIeT 3aKpHIT.

0- OTKJIIOYUTH 3aIIUTY
1- BxirouuTh 3alIUTY.

RX_DELAY [7:0]

8-bit Receive delays from receiving synthesizer program register
to start transmit BDATAL to BBIC. Each time increment is 1uS.

8-OuTHas BpeMeHHas 3ajiepKKa OEpeTcsl U3 PerucTpa KOMaH,I
cuHTe3aropa. 3aaaeT Havano nepenaun BDATAT x BBIC.
[lena cyetumka 1=1uS.

Onna U3 3a/1epkeK KoTopast OyIeT BeIIepKaHa Tiepe]] HauaaoM
npueMa JaHHBIX.




TX Coefficient/RSSI Value (Read only) - Register 6
TX Koapdpunment/3navenne RSSI(Tonpko uTenne)

Bit No.

Bit Name

Description

15-10

RAW_RSSI[5:0]

Indicate 4-bit raw RSSI values from analog circuit for internal
debugging purpose.

4-6utHoe 3HaueHue He oOopaboranHoro RSSI u3 ananorosoit

nenu. HeoOxoaumo 1t OTIaIKH.

AGC

Indicate the current 1-bit AGC value. (See also Registers 14 and
17.)

[MTokasbiBaet Texymiee coctosiaust Outa AGC ( aBromaTHyeckas
peryiupoBka ycuienus) (cMm. Takke Registersl4 u 17)

RSSI_VALID

Indicate if the current RSSI value (bit 3-0 of this register) is valid.

Ecmu 1 1o Tekymiee 3nauenue RSSI| pevictButensHO( OuTh 3-0 B
sToM peructpe). [locne BoicTaBnenus ¢aara PKT 3nauenue yxe
nercTBuTenpHO. Ho Bee ke CTOUT MpoBepsTh.

RSSI[7:0]

Indicate the current 8-bit RSSI values.

[TokaseiBaeT Tekymue 8-0uT 3naueHuss RSSI.

[Toste cotepkUT TaHHBIE TOJBKO MOCIe IpreMa nakera. [locie
nepexoja B pexkuM RX cOpackiBaetcs B 0.

[To 3HAYEHMIO ATOTO IMOJISI MOYKHO OIPEACIUThH IIPUMEPHOE
paccTosiHue 0 TepeaTurKa.




RF Synthesizer / TX-RX Control (Write/Read) - Register 7

(Default = 0x0030)

RF cunresatop/ynpasnenune TX-RX (3anuce/Yrenue)

Bit No.

Bit Name

Description

15-14

Reserved

13-9

SWALLOW [4:0]

5-Bits Synthesizer Swallow counter. When the RF_PLL_DIRECT
is set to 1", the synthesizer will be programmed directly with
Register7[13:9] and Register7[6:0]. The frequency of synthesizer
will not be programmed as f = 2402+ PLL_CH_NO again.

5-6utHbIi cueturk “Synthesizer Swallow”. Ecnu
RF_PLL_DIRECT=1, To cunte3arop OyAeT NporpaMMHUpOBaThCS
HernocpenacTBenHo yepe3 Register7[13:9] u Register7[6:0].
Yacrora cuHTe3aTOpa He OyaeT 3amaBarbes Kak = 2402+
PLL_CH_NO.

DBUS_TX_EN

Enable the Transmit Sequence for state machine control.

[lepeiitu B pesxxum TX.

DBUS_RX_EN

Enable the Receive Sequence for state machine control. Note that
DBUS_TX_EN and DBUS_RX_EN cannot be "HIGH" at the
same time; otherwise, the configuration to Thunder cannot work.

[lepeiitu B pexxum RX.

3amerka: DBUS_TX_EN u DBUS_RX_EN He moryT npussTh
coctosiHue “1” B OJTHO U TOXE BpeMs; UHa4ye, KOH(QUTyparus
Thunder e 6yner padoueii.

RF_PLL_CH_NO [6:0]
IRF_PLL[6:0]

7 bits stand for the Bluetooth RF channels. The channel frequency
will be: f=2402+ PLL_CH_NO.

When the RF_PLL_DIRECT is set to "1", the synthesizer will be
programmed directly with Register7 [13-9] and Register7[6:0].
Register7[6:0] are used as 7-bits Synthesizer Program counter The
frequency of synthesizer will not be programmed as f =

2402+ PLL_CH_NO again.

Howmep kanaia ucnonezyemoro kanaia. Yacrora Oyaer
onpexnenstes kak T = 2402+ PLL_CH_NO (mo ymonyanuto).
HauvasnpHoe 3HaueHHe YacTOThl MOXKHO 33/1aTh C TOMOIIBIO
peructpa 21(mone PLL_RF_FREQ_BASE) . [To ymonmuanwuio
2402.

RF_TX_EDR Control (Write/Read) - Register 8

(Default = 0x0404)

Yupasnenne RF_ TX EDR (3anuce/Utenue)

Bit No. Bit Name Description
15-13 Reserved
12-8 Ido_Ip_sleep[3:0] Set 5-bit LDO sleep current.
5-outnoe 3mauenume LDO(Low Dropout Voltage Reg/
Hu3koBOJIBTHEIH HepeKJ‘IIO‘laTeJ'IB) TOKa BO BpCM:A CHA.
7-5 Reserved
4-0 Ldo_sp-normal[4:0] Set 5-bit LDO operating current.

5-6utHoe 3HaueHue LDO B pabouem cocTosiHUY.




RFIC Control (Write/Read) - Register 9

(Default = 0x0404)

VYnpasnenue RFIC(paanouactoTHON HHTErpasibHOM cxeMoii) (3anuck/YTeHue)

Bit No. Bit Name Description
15-12 PA PWCTR[3:0] PA high power version.
PA (ycunurenb MOITHOCTH) BEPCUSI MOILIIHOCTH.
11-7 PA_GNI[4:0] 5-bit transmit power amplifier gain setting.
5-OUTHBIN KOADOUIMEHT YCUITUTENSI MOIITHOCTH TIEpeIaTInKa.
6 TR SW POLARITY When "0", the default polarity of TR_SW is selected (TR_SW: "0"
-7 is for transmitting; "1™ is for receiving); "1" the polarity of
TR_SW is inverse.
Ecau 0, To BeIOpana nossspaocts TR_SW mo
ymouanuto( TR_SW: 0 myist mepenauu; 1 mi1s mosmyvdeHus)
1- monsiprocts TR_SW unBepTupoBaHa.
5 APLL_VT_SENSE APLL VT sense bit.
Analog PLL (ananmoroBas cuctema ¢ (ha30BOi aBTOMaTHUECKOU
moACTpoiikoi yacToThl) VT OUT pacmio3HaHUSA.
4 APLL_VT_FORCE APLL VT force bit.
APLL VT 6ur cunsl.
3 APLL_BP Analog PLL Bypass mode. When "1", Fout = Fin.
Analog PLL pexwum Tpan3utHoi nepenaun. Eciau 1, To Fout = Fin.
(freq. control)
2 APLL_PDN Analog PLL power-down mode. When "1", APLL is power-off .
Analog PLL pexum otkinrouenns nuranus. Ecmu 1, o APLL
BBIKJTFOYCH.
1 BRCLK SEL The selection pin for the BRCLK. If BRCLK SEL ="1", BRCLK
- = crystal out or If BRCLK SEL ="0", BRCLK = TXCLK(1MH?z).
(default ="1")
3aneticteoBal BeBOg BRCLK. Ecin BRCLK SEL=1,T0
BRCLK= paemnuit kpuctami unu ecnu BRCLK SEL =0, To
BRCLK = TXCLK(1MHz). (o ymonmuanwuto = 1)
0 BRCLKEN The output of BlueRF interface BRCLK works when BRCLKEN

is high.(default = "1")

Beixon BlueRF compsixen ¢ BRCLK, paboraet korma BRCLKEN
=1 (mo ymonuanuro=1)




AMS TEST Control (Write/Read) - Register 10 (Default = 0x0404)

Ynpasnenne AMS TEST (3anucws/Ytenne)

Bit No.

Bit Name

Description

15

ENTER_SLEEP

When "1" is given, chip will enter into sleep mode to save power.

Iepeiitn B pesxxum Sleep.
ITpoOysKxaeHne MPOUCXOIUT TI0 aKTHBHOMY YPOBHIO Ha BBIBoJe SS (SPI
uHTEpdEiic).

14

AMS_TST_ENB

When "1" is given, enable the AMS test mode and bypass BlueRF finite
state machine.

Ecmm 3amate 1, To aktuBupyetcs pexum AMS test u Tpar3uTHOE
yerpoiictBo BIUERF mepeligeT B KOHEUHOE COCTOSHHE.

12-13

AMS_TST_MD_SEL

00 : Normal operation mode,

01 : Enable the test for the digital to analog converter of the transmit |
channel.

10 : Enable the test for the digital to analog converter of the transmit Q
channel.

11 : Enable the test for the analog to digital converter of the RSSI.

00 : HopmanbHbI# pexumM

01: Pazpemuts npoBepky LIAIT nepenaromero | kanana.
10: Pazpemuts npoBepky LIAIT nepenaromero Q xanana.
11: Pazpemuts npoBepky IIAIT 6ioka RSSI.

11

TXDAC_MOD_MON

Enable DAC output monitor enable.

Bxmounts IAII 1 pa3peminTs BHEIIHUN MOHUTOPHHT.

10

BPF_TST_PD

When"1", indicate to power down the band pass filter during
AMS_TST_ENB="1".

Ecnu 1, To Tpan3utHeiid GuibTp BeIKIOUeH moka AMS TST _ENB=L1.

Reserved

Ext_pa_sel

0: RXDATA=EXT_PA_CTRLo, Test1=EXT_TR_SWh,
teste=EXT_TR_SWh.
1: RXDATA, Testl, teste back to previous define.

1: RXDATA, Testl, mpoBepka Ha NPEBITYIIEEe COCTOSHUE.

Reserved

LNA_TST_PD

When "1", indicate to power down LNA during AMS_TST_ENB="1".

Ecim 1, To LNA Beikmiouen noka AMS TST ENB=1.

ADC_TST_PD

When "1", indicate to power down ADC during AMS_TST_ENB="1".

Ecmm 1, To LHHAII Beikirouen noka AMS TST ENB=1.

RF_VCO_TST_PD

When "1" is given, indicate to power down the RF VVCO circuits during
AMS_TST_ENB="1".

Eciu 1, To nens RF VCO Brikmiouena noka AMS TST ENB=1.

RC_TST START

Provide test value for RC START during AMS_TST_ENB="1".

[IpenoctaBnsaTh pe3ynpraTsl TectupoBanus noka AMS TST ENB=1.

RC_TST_PD

When "1", indicate to power down RC circuits during
AMS_TST_ENB-=L1.

Ecmm 1, To RC nens otkirrouena moka AMS TST ENB=1.

MIXER_TST_PD

When "1", indicate to power down mixer during AMS_TST_ENB="1".

Ecau 1, To mukiep otkimtoueH noka AMS TST ENB=I.




AMS TEST Control (Write/Read) - Register 11
Ynpasineane AMS TEST (3annce/YUtenue)

(Default = 0x4041)

Bit No.

Bit Name

Description

15

TX_DAC_TST_PD

When "1" is given, indicate to power down the TX DAC during AMS
TST ENB ="1".

Ecnu 1, To TX ITAII BeikroueH moka AMS TST ENB ="1".

14

AMS_BUF_PD

Power down control for testing buffer in mixed-mode region. "1" means
to power down, and "0" means in Testing mode.

OTxiTroueHne TUTaHMS IS TPOBEPKH Oydepa MUKIIEepa.
1- BRIKIIIOUNTH, 0- IEpexo] B pKUM TECTHPOBAHUSI.

13

AMS_BUF_LS

Signal level shift control for testing buffer in mixed-mode region. When
"1" is given, the signal level will be shifted to 0.6V; in the another case
("0™), there are no any shift.

YnpaeneHue cMelIeHneM YPOBHS CUTHAJA JUIsS TPOBepKu Oydepa
mukiiepa. Eciu 2, To curnan cMenieH k 0.6B; 0- cmenieHus Her.

12

AMS_BUF_GN

Gain control for testing buffer in mixed-mode region. “1” —2V/V; “0”
—1VIV.

VYnpasieHue ycuieHHueM AJs IPOBepKu Oydepa MUKIiepa.
1- 2B/B;
0-1B/B.

11

AMS_BUF_SIN

Single-end input control for testing buffer in mixed-mode region.
“1”—single end; “0”—difference mode.

OmHOCTOPOHHUH BXOIHON KOHTPOJIb TSI MPOBEPKHU Oydhepa MUKIIEpa.
1-omHOCTOpOHHMI
0-pexxuM pazIHyHid.

reserved

RSSI_PDN

"1": power down RSSI.

1- BeikimrounTs RSSI.

reserved

TX_PA_TST_PD

When "1", indicate to power down the Power Amplifier module circuits
during AMS_TST_ENB="1".

Ecnu 1, To nens ycunuTenss MOIIHOCTH BBIKJIFOUEHA ITOKa
AMS TST ENB=1.

TR_TST_SW

When "1", indicate to put the RF switch for the receiver and "0" for TX
transmission path during AMS_TST_ENB ="1".

Ecnu 1, To nepeximounts RF Ha mpuem u 0 Ha epenavy moka
AMS TST ENB =1.

ADC_TST_CLKEN

When "1", provide enable signal to ADC clock enable input during AMS
TSTENB ="1"

Ecnu 1,70 otripaButh curnan paspemenus reaepatopy AL moka AMS
TSTENB = 1.

SYNTH_TST_PD

When "1" is given, indicate to power down the synthesizer circuits
during AMS_TST_ENB ="1".

Ecau 1, To 11ens cuaTe3aTopa BeikaodeHa moka AMS TST ENB =0.

reserved

VCO_PDN

"1" : power down VCO.

1- seixmrounts VCO.

PDN

"1" : power down synthesizer.

1- BBIKJTIOYUTH CHUHTE3aTOop.

XTAL_OSC_EN

When "1" is set, enable the internal oscillator circuit.

Ecnu 1,10 3a€iiCTBOBAaTh BHELITHUI F€HEPATOP




AMS TEST Control (Write/Read) - Register 12
VYnpasineane AMS TEST (3anuce/Urenue)

(Default = 0x0000)

Bit No. Bit Name Description
15-6 resv[15:0] Reserved register to digital interface.
Peructp 3apesepBupoBan st mudpoBoro uuTepdeiica.
5-0 XI1_trim[5:0] For trim crystal.

Jl1st HaCTpOMKM KpUCTAJLIA.

AMS TEST Control (Write/Read) - Register 13
Yupasnenne AMS TEST (3anuce/Utenue)

(Default = 0x0000)

Bit No.

Bit Name

Description

15-0

AMS_SW_SEL[15:0]

Switch selection control for mixed-signal circuit region. Note that
this selection control is independent of AMS_TST_ENB.

VYnpasiieHue nepekiiroyaTesieM MUKIIepa. 3aMeTka: paboTaeT
Heszapucumo ot AMS_TST_ENB.

AMS TEST Control (Write/Read) - Register 14
VYnpasineane AMS TEST (3anuce/Urenue)

(Default = 0x0000)

Bit No. Bit Name Description
15-12 AG_TH[3:0] Set high-bound threshold value for AGC.
3anate noporoBoe 3HaueHne AGC(aBTomMaTHdecKas peryIupoBKa
YCUJICHHUS)
11-8 AG_TL[3:0] Set low-bound threshold value for AGC.
3anate HkHANA Topor 1t AGC.
7 RX_BPF_LP “1” : enable BPF and bpfl’s low power mode.
1- 3azeiicTBOBaTh MOI0COBOM (hunbTp 1 bpfl’s B MmanmomoniHbIit
peXKuM.
6 AGC FORCE "1" . force AGC to operate regardless of signal strength.(see also
- Register 6 and 17).
1- ycunenne AGC paboTaeT HE3aBHCHMO OT CHJIBI CUTHANIA. (CM.
taroke Register6 and 17)
5 AGC _DISABLE "1" . disable AGC circuit.
1-Beikmrounts AGC.
4-0 BPF_BWI[4.0] Set bandwidth value for receiver's band pass filter.

3a7aTh MoJIOCY MPOITYCKAHUS JUI IPUHUMAIOIIETO MOJI0COBOTO
¢bunbTpa.




RC Control (Write/Read) - Register 15
RC ympasnenue(3anucs/Yrenne)

(Default = 0x017B)

Bit No. Bit Name Description
15 RC_SEL Manually select RC value from bit 5-0 of this register.
3ananue 3HaueHue RC Bpyunyto, 5-0 GUTHI B 3TOM perucTpe
14 rst_cnt2_sel "1" : select 32, "0" : select 64.
1- BeiOpate 32; O- BeIOpaTh 64
13 rst_cnt3-sel "1" : select 7, "0" : select 3.
1- Be1Opats 7; 0- BBIOpaTh 3
12 rst 2 en "1" . extra demod reset2 enable, "0" : reset2 disable, back to
- previous version.
1- paspemnTh, 0OBIYHO HE UCIIOIB3YEMBIil IESet2
0- reset2 oTKIIOYEH, BEPHYTHCS K IPSABLIYIICH BEPCHI
11-6 RC_OFFSETI[5:0] Set 6-bit offset value for RC CALC circuit.
3anare 6-0utHOoe cmennenue it nenu RC CALC.
5-0 RC_MANUI5:0] Manually select 6-bit RC value when RC_SEL is set.

6-6utHOe 3HaueHune RC, ucons3yercs ecnn RC_SEL=1(B aToM
perucTpe)

BPF Control (Write/Read) - Register 16

(Default = 0xF000)

VYnpasienue nojaocoBbiM punbTpoM(3anucs/Yrenue)

Bit No.

Bit Name

Description

15-13

RX_BPF_VO_Q[2:0]

Set 3-bit value to adjust the Q-path amplitude of band pass filter's
output.

3-OmTa 3amar0T Q aMIUIMTY Iy TOJI0COBOTO (DMIIBTPA HA BHIXOJIE.

12-8

RX_BPF_VO_I1[4:0]

Set 5-bit value to adjust the I-path amplitude of band pass filter's
output.(stage 1st)

5-6ut 3a7a10T | aMIuIUTy 1y M0sI0COBOTO (DMIIBTPA HA BBIXOJIE.
(mepBBIi KacKa)

7-3

RX_BPF_VO_I2[4:0]

Set 5-bit value to adjust the I-path amplitude of band pass filter's
output. (stage 2nd)

5-0UT 3a1af0T | aMITUTy Iy TTOJIOCOBOTO (DUIBTPA HA BBIXOJIE.
(BTOpOM Kackam)

2-0

RX_BPF1_VO[2:0]

Set 3-bit value to adjust the amplitude of bpfl's output.

3-0uTa 33Ja10T aMIUIUTYAy mosiocoBoro dubrpa bpfl.

AGC Control (Write/Read) - Register 17
VYupasnenne AGC(3anuce/UrteHue)

(Default = 0x0000)

Bit No.

Bit Name

Description

15-0

Reserved




TX/RX Data Control (Write/Read) - Register 18 (Default = 0xE000)

TX/RX Kontposb ganusix (3anucs/YreHune)

Bit No.

Bit Name

Description

15

SOFTWARE_CNTL

Set this bit to enable software to control the assertion time of
PA_ON and SW_ON based on the values of
TX_PA_ON_DELAY and TX_SW_ON_DELAY respectively;
default setting '0' is to select HW state machine to control those
timing.

YcTaHoBUTE ATOT OUT YTOOBI PA3pELIUTh YIIpaBICHUE
npopomkuteabHOcThI0 PA_ON 1 SW_ON, koTOpbie 0OCHOBaHBI Ha
TX_PA ON_DELAY uTX SW _ON_ DELAY COOTBETCTBEHHO;
110 yMonyanuio 3aaano 0. O3HauaeT aBTOMATHYECKUH BHIOOD
3aJEpKEK.

14

RX_DATA_INVERSE

The control signaléarovides the convenience for using the upper
band or lower band of IF signal.

When "1" is given, the polarity of the received signals BDATAL
or RXDATA will be inverse.

VYpaBneHue HUKHEN U BEPXHEH MMOJI0COU 4acTOT IS
onpexaenenus |F(mpomexxyTounas yactora).

Ecnu 1, To nonsipuocts BDATA1 miin RXDATA 6yner
VHBEPCHOM.

13

BYPASS_PLL_LOCK

When "1" is given, the transmitter will start to put the data on the
air just after the time out of TX delay, and will not wait for the
stable state of RF PLL.

Ecnm 1, To mepenaTyrik HaYHET MepeiaBaTh JaHHBIE TOIBKO
npoctauBasi BO Bpemsi [ X 3a7epkku, U He OyeT KJIaTh nepexoja
B ctabunbHOE coctosinus RF PLL.

12-10

TX_CW[2:0]

Set the time period to transmit CW bits in TX mode after TR_SW
is on; when this time period expires, TX data from BB will be
transmitted.

3ajaTh nepuoJ nepeaadn Hecyuux Out B TX pexume nocie
TR_SW; korna sto Bpemst ucteuet, T X nanuasle u3 BB Oymyr
HepeaHbl.

BRCLK_SW

"1" : route the 12M from APLL to BRCLK pin.

1 — nanpaButh cBs3b 12M u3 APLL k BeiBony BRCLK,

TX_DATA_INVERSE

When "1" is given, the polarity of the transmitting data BDATA1
will be inverse internally.

Ecnu 1, To nonsipHocTh nepenaBaeMbix JaHHbIX BHYyTpH BDATAL
Oynet obOpaTHasl.

7-0

reserved




DC Offset Control (Write/Read) - Register 19 (Default = 0x2114)
DC ynpasnenne cmemennem (3anuck/UTteHue)

Bit No. Bit Name Description
15 reserved LNA high power.
LNA BBEICOKO MOILLIHBIA.
14 LOBUF_HP PA high power.
PA BBEICOKO MOILHBIA.
13 ADC_LP ADC low power.
AIIIT HU3KO MOIIHBIMN.
12 Reserved
11-9 Reserved
8 Bpktctl_sel 1: BPKTCTL control wide mode to Narrow mode in receiving.
0- BPKTCTL mupoxuii pe:xum B pe>KUM OTrpaHUYEHHBIH.
7-4 WIDE_TCI[3:0] Select the time period for DC offset wide mode; during this
- period, DC offset circuit will use the speed set by bit 3-2 to track
DC offset values; after selected time period expires DC offset
circuit will automatically switch to the speed of narrow mode (bit
1-0 of this register).
Please note the tracking speed in wide mode will be always faster
than in narrow mode.
Bri6pats npomexxytok DC cMenienus mmupokoro pexxuma; Ha
npoTspKeHUH 3Toro nepuona, DC nenb capura Oynet
HCIOJIb30BaTh CKOPOCTh 33aHHYIO0 B 3-2 OUTE(3TOTr0 perucrpa);
110 UCTCUYCHUA DC LCIb CABHUI'a aBTOMAaTUYCCKHU MEPEKITIOYUTCA €B
CKOpPOCTh OrpaHn4eHHOro pexxuma(1-0 6uThl a 3ToM perucrpe)
OOparute BHUMaHUE, YTO CKOPOCTh B IIUPOKOM PEKUME OyAeT
BCEraa 0O0JIbIIIE YEM B OI'paHUYCHHOM.
3-2 WIDE_TRACK_SPED [1:0] |Set alpha value for DC offset tracking speed in RX wide mode.
3anath ckopocth DC cmemiennst B RX mupokoM pexume.
1-0 NARROW TRACK Set alpha value for DC offset tracking speed in RX narrow mode.
SPEED[1:0] 3anate ckopocth DC cmemennst B RX y3kom pexume.
WIDE_TC
WIDE _TC [3:0] Time Period(us)
0000 0
0001 8
0010 16
0011 24
0100 32
0101 40
0110 48
0111 56
1000 64
1001 72
1010 80
1011 88
1100 96
1101 104
1110 112
1111 120




WIDE TRACK_SPEED

WIDE TRACK [1:0] Alpha Value
00 4 (slowest)
01 6
10 8
11 10 (fast)

NARROW TRACK SPEED

WIDE_TRACK [1:0] Alpha Value
00 1 (slowest)
01 2
10 3
11 4 (fast)

PLL Synthesizer Control (Write/Read) - Register 20

PLL ympaBnenue cuntezaropom (3anuck/UteHue)

Bit No. Bit Name Description
15 PLL_FREQ PLUS Set to choose the upper sideband Low IF signal or lower sideband
- - Low IF signal to be demodulated.
3agaTh BEPXHIOI OOKOBYIO Tosiocy yacTtoT Low IF curnama umu
HIDKHIOIO OOKOBYIO TIosiocy yactoT Low IF onpenenennoro
CUrHajia
14-8 PLL RXFREQ OFFSE T |Set the RF PLL offset frequency above local oscillator.
VYcranoButh RF PLL cmernienune yactoT i reaeparopa
7-5 A_INIT[2:0] PLL A count initial value in power down mode.
PLL A c4eTYyuK HHUIIMHPOBAThH B OTKIFOUEHHOM PEKHUME
4 SYNTH_LP Set PLL low power.
PLL #u3koi MOITHOCTH
3 LNA_LP Set LNA low power.
LNA HHU3KO0I MOIIIHOCTH
2 LOBUF_LP Set local oscillator buffer low power.
Y cTaHOBUTD JIOKATBHBIN Oyhep OCHIIIATOpa MajIOi MOIITHOCTH.

(Default = 0x0003)




PLL Synthesizer Control (Write/Read) - Register 21 (Default 0x6962)

PLL ynpaBnenue cunrezatopom (3amucs/UreHue)

C TOMOIIBIO 3TOTO PETUCTPA MOKHO CHU3UTE dHEepro-norpebienue B pexume idle.Ho mepexon B pexumer TX/RX

OymyT OoJiee TIPOIOIKUTEIIBHEI.

Bit No. Description

Description

15 APLL_IDLE_OFF

1: APLL will be put into the power-off state in IDLE.

1 - APLL Bo Bpems npoctosi(IDLE) Oyner BeikitoueH

14 RF_VCO_IDLE_OFF

The RF VCO will be put into the power-off state if
SYNTH IDLE OFF is "HIGH"; otherwise, they will be still active when
SYNTH_IDLE_OFF is "LOW".

RF VCO o6yzer Boikimouer ecitt SYNTH IDLE OFF=1; unaue on Oyne
axktuBeH moka SYNTH_IDLE_OFF=0

13 SYNTH_IDLE_OFF

The Synthesizer will be put into the power-off state if SYNTH IDLE
OFF is "HIGH"; otherwise, they will be still active when
SYNTH_IDLE_OFF is "LOW".

Cunresartop Oynet BeikimoueH eciin SYNTH IDLE OFF=1 unaue on
OyIleT aKTHBCH.

12 RF_PLL_DIRECT

When the RF_PLL_DIRECT is set to "1", the synthesizer will be
programmed directly with Register7[11:0]. The frequency of synthesizer
will not be programmed as f = 2402+ PLL_CH_NO again.

Ecmu RF_PLL_DIRECT=1, To cunTe3aTop OyJeT IporpaMMHPOBAThCS
gepes peructp Register7[11:0]. Yacrora He OymeT pacCUUTHIBATHCS IO
dopmyne f = 2402+ PLL_CH_NO.

11-0 PLL_RF_FREQ BASE

Set the RF PLL base frequency.(Default = 2402 MHz)

RF PLL 3aganue HadanbHON 9acToThI( 0 ymMoadanuto 2402 MI'm)

TX RF Timing Control (Write/Read) - Register 22 (Default 0x2602)
TX RF ynpaBnenue BpeMeHHBIMU Ieproamu (3anvck/YTeHue)

Bit No. Bit Name

Description

15-8 TX_PA_ON_DELAY

These registers are the initial value for the counter of the TX RF PA
(Power Amplifier) power-on control. The counter begins to count to zero
just after that TX RF modulator power-on was turn on in PA-ON state.
When the counter is zero, PA will be active. Each time increment isl uS;
also these registers are to set the timing delay of the assertion of PA_ON
after BPKTCTL is asserted, provided SOFTWARE_CNTL (bit 15 of
Register 18) is set.

Orta yacTh perucrpa uauiuupyer cuetyuk | X RF PA (Ycunurens
MOIITHOCTH )CpabaTHIBAIONIUI TpU €ro BKIIOUCHUH. CUeTIYNK HAUMHACT
oTcuuThIBaTh 110 0 cpa3y nocne BkmtoueHus X RF moxgynsTopa (pexxum
PA-ON). Korna cuetunk jocturset Hys1st, PA OyaeT akTHBUPOBaH.
CYeT4YMK OTCUMTBIBACT KaXAYyI0 1 US; 3TOT PEerucTp yCcTaHaBIUBAET
sanepxkkun PA_ON xorma 3aneiictBoBan BPKTCTL, our
SOFTWARE_CNTL( 6ut 15 Register18) BeicTaBieH.

7-0 TX_PA_OFF _DELAY

These registers are the initial value for the counter of the TX PA power-
off control. When the BLUE-RF state is in PA-OFF and the counter
decreases to zero, TX PA will be turn OFF. Each time increment 1 uS.

Ota yacTh perucrpa nHUIUHUpyet cuetuuk | X PA cpabatsiBaromiuit
nipu ero BeikimoueHnn. Korna BLUE-RF npuanmaer coctosuue PA-
OFF u cueTunk nocumraet no Hyms, T X PA Oyxer oTkimodeH. CaeTduk
OTCUNTHIBACT Kaxmayro 1 uS.




TX RF/WAKE-UP Timing Control (Write/Read) - Register 23

(Default 0x0802)

TX RF/WAKE-UP ymnpasienue BpeMeHHbIMU niepuoaamu (3anuch/Urenne)

PeI‘I/ICTp YHPpaBJIAET MPOAOJIKUTEIIBHOCTBIO BBIXOJa U3 PEXKUMaA Sleep. Hamnoro NpoLI€ HE HACTpauBaTh 3TOT PETUCTP a CACIIaTh MPOrpaMMHYIO 3aI€PIKKY B KOIE.

Bit No.

Bit Name

Description

15-8

TX_SW_ON_DELAY

These registers are the initial value for the counter of the TR_SW selection control.
After TX PA is ON, the counter begins to count to zero. When the counter is zero, the
Transceiver Switch is moved to the TX path. Each time increment is1 uS, also these
registers are to set the timing delay of the assertion of SW ON after BPKTCTL is
asserted, provided SOFTWARE_CNTL (bit 15 of Register 18) is set.

Orta yacTh peructpa nuHunuupyet cuetauk TR_SW. Ilocne Brmoyenuns TX PA,
CUETYHMK HAYMHAET OTCYMTHIBATH JI0 HYJIS. [1o noctmkenuto Hys "Transceiver
Switch "(mepexiroyarens nepenatynka) nepexmountes Ha TX(nepenady). CueTynk
OTCUHTHIBAET Kaxayto 1 US, Taxke 3To mose 3amaet 3amepxkku SW ON korma
BPKTCTL 3aneiicteoBan, outr SOFTWARE CNTL( 6ut 15 Register18) BeicTaBieH.

WAKE_UP_TIME

These registers are the initial value for the counter of the wake-up time control from
the "SLEEP" mode to "IDLE" mode. After the signal BXTLEN is from low to high
level, the counter begins to count to zero. Then, Thunder will enter "IDLE" state after
counter is zero. Each time increment is 1 uS.

3TO T0JIe THUIUUPYET CYETUHK, KOTOPBIN cpabaThIBaeT MPH BBIXOJIE U3 CIISTYKH
"SLEEP" B pexxum npoctos "IDLE". ITocne curaan BXTLEN u3 Huzkoro ypoBHs
HEePEXOAUT B BBICOKHIA, CYSTYMK HAYMHAET OTCYUTHIBATH 10 Hyss1. "Thunder”
nepeiiner B pexkxum npoctos "IDLE" kornma cuetynk gocturHet Hyns. CueTdnk
OTCUMTBIBACT Kaxayro 1 US.

Fractional-N/VCO Control 1 (Wr

ite/Read) - Register 24 (Default 0xB040)

Fractional-N/VCO ynpasmnstroniuii peructp 1(3anucs/Yrenue)

Bit No. Bit Name Description

15 APLL_LOCL Read only
TonbKo yTEHNE

14 FORCE_DIT "1" . unconditionally enable dithering feature.

1- 6e3ycioBHOE pa3penieHre GYHKIMH CTIIaKUBAHUS

13 DIT_P_EN "1": enable dithering feature only when phase interpolator counter's value is between
0to 7 or 56 to 63.

1- ucrionb30BaTh GYHKIMIO CTIIAXKHBAHHUIO TOJIBKO Kora (pa3a cyerumka Ooka
VIDIOTHEHUS HaxoauTcst Mexny O u 7 mimm 56 u 63.
12 SEL_16 32 "0": select add/subtract 16 in calculating sigma-delta outputs when dithering feature
is enabled.
"1": select add/subtract 32 in calculating.
0- BeiOpatb 3Hak +/- 16 mpu pacuere curma-JeibTra CMEIIEHUH KOT/Ia
3a/eicTBOBaHa criakuBamomas Gyukiws; 1-Beiopats 3Hak +/- 32 mpu pacyere.
11-10 | PRE_SCAL_DLY[1:0] |Time delay setting of MC signal to pre-scalar.
Bpewms 3a1epKKH YCTaHOBKH ITpe-CKaIsipHOro curdana MC
9-6 VCO_FBJ3:0] VCO frequency band setting.
3uauerne VCO 1mosiockl 4acTor.

5 VCO_VT_SENSE  |\/cO VTUNE sense bit; "1" enable sensing of VTUNE at VTUNE_IO pin.
VCO VTUNE 6ur nampaBiaeHus: IpUXOISILET0 paldocuryana; 1-pa3pemnrsb
cuntbiBath VTUNE BeiBOoma VTUNE_IO.

4 Reserved

3 TEST_DIV "1" : route DIV signal to PFD to SYNTH_SIGOUT pin.

1- manpaBute DIV curnan B8 PFD k BeiBomy SYNTH SIGOUT
2 TEST_FREF "1" : route FREF signal to SYNTH_SIGOUT pin.
1- nanpasute FREF k BeiBogy SYNTH_SIGOUT
1 TEST_NA "1" : route CLK of N/A counters to SYNTH_SIGOUT pin.
1 — nanpasuth CLK N/A cuetunka k BeiBonry SYNTH _SIGOUT
0 TEST1_OUT_EN “1” : select TEST1 pin as the SYNTH_SIGOUT output for monitoring purpose.

1- Beigenuth BeiBoa TEST1 tak kak Beixogq SYNTH _SIGOUT sBasteTcs 1enbio
MOHHTOPUHTA.,




Fractional-N/VCO Control 2 (Write/Read) - Register 25 (Default 0x7819)
Fractional-N/VCO ymnpasnstomuii peructp 1(3anucs/UYrenue)

Bit No.

Bit Name

Description

15-12

CLOSE_LP_DLY[3:0] Select the delay of Gaussian filter outputs in order to compensate

for the delay of Sigma-Delta modulator.

3anath 3a7iepKKy ['ayccoBCKuil BBIXOAHOTO (pUIBbTpa JUIs
KOPPEKTHPOBKH 3a/iepkku Curma-/lensra Moaynsropa.

11

SEL_GAU_OUTPUT "1": select Gaussian filter output to feed into D/A during TX

moge; "0": select square wave output to feed into D/A during TX
mode.

1- 3agaTh ['ayccoBckuii BEIXOAHON GUIBTP ISl MUTAOIIETO
HanpspkeHus D/A Ha npotsbkeHnu pexxuma T X

0- BBIOpaTh KBaJIpaTHbIC UCXOAAIIHME BOJIHBI uTaHuu D/A Ha
MPOTsHKEHUH peskuma T X.

10

A_INIT_EN

PLL A count initial value enable.

PLL A HauasibHOE 3HaUEHHE CUETUYHNKA

SYN_FST_MODE_BP |"1": Bypass Fast Mode of synthesizer.

1- 06x01HOM OBICTPBII PEXKUM CHHTE3aTOpA.

SYN_FIN_SE

L Set internal 6MHz or 12MHz reference clock for synthesizer to
save power.

Bri6pats BHenmHUN 6 MI'y mmm 12 MI't reHeparop mist
cuHTe3aropa. JIJIsi SKOHOMUH SHEPTHH.

7-6

T_RES1[1:0]

Reserved register 1 for RF control signals.

3ape3epBupoBaHHbIN peructp 1 s ynpasinenuss RF curnamgom.

5-0

RCPO[5:0]

Charge pump current setting 0. This setting will be valid only
when chip is in receiving mode.

Texymuii 3apsi moAKauky. ITO 3HAYEHUE AEUCTBUTEIBHO TOJIBKO
€CJIM YMII HAXOJUTCS B MEPEIAOIIEM PEKUME.

CLOSE_LP DLY

CLOSE_LP_DLY [2:0] Delay (# of 12MHz clock)
000 4-clock delay
001 5-clock delay
010 6-clock delay
011 7-clock delay
100 8-clock delay
101 9-clock delay
110 10-clock delay
111 11-clock delay




Miscellaneous Control (Write/Read) - Register 26 (Default 0x6704)

[Ipoune HacTpoiiku(3anuce/yTeHNE)

Bit No.

Bit Name

Description

15-10

RCP1[5:0]

Charge pump current setting 1. This setting will be valid when
chip is in transmitting mode.

3HayeHue TeKyIero 3apsjaa 1. OToT napaMeTp akTyajeH Korjaa
YUIT HAXOJIUTCSI B PEKUMeE NepeIayu.

VCO_ADJ_EN

"1" : enable automatic VCO adjustment logic.

1- pazpemmth aBTomatnaeckoe VCO jmornueckoe corjiacoBaHue

VCO_VT _FORCE

Provide control signal to VCO VT.

[Tocnate ynpasusrommii curaan k VCO VT.

TESTL DIGI_SEL

"1": route internal signal UPDATE to TEST1 pin for debug
purpose; "0": route internal signal ACCU_IN_MSB to TEST1 pin.
Please note bit O of register 24 has the precedence over this bit.

1- nanpaButh BHyTpeHHui curnan UPDATE na BeiBon TEST1 B
LEJIAX OTJIAAKHY;

0- nanpaButh BHyTpeHuuii curaan ACCU_IN_MSB x BeiBOy
TESTL.

Yurture our 0 peructpa 24 uMeeT OOJIBIIHN IPHUOPHUTET YEM ITOT.

BYPASS_GAU

"1" . set to bypass digital Gaussian filter logic during TX mode.

1- oOxon nudposoii noruku ['aycoBckoro ¢pumpTpa HA
MPOTSDKCHUH pexxuma T X.

5-3

VCO_BIAS[2:0]

VCO bias current setting.

VCO oTKJIOHEHHE HAPSHKEHUS

VCO_FB_DIVSEL

"1": enable 8 divisions of VCO frequency band setting for
automatic VCO adjustment feature; "0": enable 4 divisions of

]yCO frequency band setting for automatic VCO adjustment
eature.

1- pazpeuuts nenenue Ha 8 nmonocsl yactoT VCO 3anaBaemoit
aBTomatudecku (pyHkiueit koppektupoBku VCO.
0- paspemuTh aenenue Ha 4 mojockl yactoT VCO 3amaBaemoid
aBTOMaTH4eckH dyHkimen koppektuposku VCO.

VCO_CAL_EN

Manually enable RFIC to start automatic VCO curve calibration
procedure during Idle state.

Paspemuts Bpyunyto RFIC 3amyckats nponenypy VCO
ABTOMATHYECKON KaJuOPOBKH KPUBOW BO BPEMs ITPOCTOSI.

AUTO_VCO_SEL

"1": select CAL_VCO (bit 8-5 of Register 3) as effective VCO
frequency band setting;
"0": select VCO_FB (bit 9-6 of Register 24) as effective VCO
frequency band setting.

1- BeiOpats CAL_VCO(6uts! 8-5 Register3) kak appekTuBHyI0
VCO mnonocy 4acTor.
0- BetOpats VCO_FB (6utsl 9-6 Register24) kak s¢hexkTHBHYO
VCO mojocy 4acTor.

APLL Fractional Bus Value Control (Write/Read) - Register 27 (Default 0x0000)

Bit No.

Bit Name

Description

15-0

Reserved




Reference Clock (Write/Read) - Register 28

Oranon yacoB(3anuce/UteHue)

(Default 0x1800)

Bit No. Bit Name Description
15-14 reserved
13-0 REF_FQI[13:0] Set crystal frequency; bit 13-9 represent the integer part of crystal

frequency in binary expression and bit 8-0 represents the fractional
part of crystal frequency in binary expression (bit 8 = 0.5; bit 7 =
0.25; bit 6 =0.125,...., and so on).

3amath 9acToT Kpuctawia; out 13-9 npeacrapiseT Menyro 9acTh
4acTOT B OMHApHOM IpeJICTaBiIeHUU U OUThI 8-0 B 1poOHOM
npeacrapieHun. (out 8=0.5, 6ut 7=0.25, out 6-0.125, u T.1.)

Manufacture’s Revision Code (Read only) — Register 29

Kon Bepcun nznenusa(Tonapko ureHue)

(Default 0x007?0)

Bit No. Bit Name Description

7-4 RF_VER_ID[15:0] This field is used to identify the sub-revision of the design. 0000
means no rev letter; 0001 means rev A; 0010 means rev B; 0011
means rev C, etc.
9TO I1OJIC UCITOJIB3YCTCA IJIA I/I,ZLGHTI/I(I)I/IKaLII/II/I BEpCUHn pa3pa60TKH.
0000- He nmeeT OYKBBI.
0001- ucmomumenne A
0010- ucnionuenue B
0011- ucronuenue C

3-0 Reserved

Manufacture's ID Code LSB (Read only) - Register 30

(Default 0x2413)

Minammme 16Th 6ut naenTudukanmonHoro koaa (TonpKo YTeHne)

Bit No.

Bit Name

Description

15-0

ID_CODE_L[15:0]

Lower 16-bit of JEDEC JEP106-K Manufacture's ID code,
containing manufacturer, part number, and version. The LSB is
always "1".

Mnanmme 16 6ut JEDEC JEP106-K naentudukanmonHoro koja,
COJICPKUT KOJ U3rOTOBUTEIIS, YacTh HOMepa, U Bepcuu. LSB
BCerja paBHo 1.

Manufacture's ID Code MSB (Read only) - Register 31

(Default 0x2184)

Crapmue 16Ts 6utT naentuduxanronHoro koja (Tonbko yTeHue)

Bit No. Bit Name Description
15-12 RF_CODE_ID
11-0 ID_CODE_M][31:16] Upper 16-bit of Manufacture's ID code.

Crapmue 16 6ut ID.




EM198810 Framer Transceiver Register Definitions
EM198810 na3naueHue peructpoB OJ0Ka IeperaTinKa

CONFIGURE_REG Register 48

(default 0x5800)

Bit

Name

RIW

Description

default

15-13

Preamble_len

R/W

000: 1byte,
001: 2bytes,
010: 3 bytes,

111: 8 bytes
Note: in transmit mode, always keep 8bit
“1010...” before BPKTCTL as sync data.

Jmaa npeamOynel. [IpeamOyna ucmoas3yeTcs ais
MOOUTHON M MOOAWTHOW CUHXPOHU3AIUH.
3aMeTKa: B pexuMe Nepesladn Beerja COACPKUT 8

our."10101011" nepen BPKTCTL kak naHHbIe
CHHXPOHHU3AIINH.

010B

12-11

Syncword_len

R/W

11: 64 bits,
{Reg55[15:0],Reg54[15:0],Reg53[15:0],Reg52[15:0]}
10: 48bits,

{Reg55[15:0],Reg54[15:0],Reg52[15:0]}

01: 32bits, {Reg55[15:0],Reg52[15:0]

00: 16 bits,{Reg52[15:01}

11B

10-8

Trailer_len

R/W

000: 4 bits,
001: 6bits,

010: 8 bits,
011: 10 bits

111: 18bits

000B

7-6

Data packet type

R/W

Koauposanue curHasia(lioMexoyCcToidnBas KOJIUPOBKa).

00: NRZ law data

01: Manchester data type

10: 8/10 line code (maet HamTy4IIHii pe3ybTar)
11: interleave date type

00B

5-4

FEC type

R/W

00: No FEC

01: FEC13 (naet HauaydImi pe3ysibTar)
10: FEC23

11: reserved

Bei6op pexxuma KoaupoBaHuUsI (KO Il HCIIPaBIICHHUS
OIHOOK)

Power done

1: framer set BnPWR low to RFIC, than off the crystal
buffer.

1- 6ok BNPWR 3anaercs RFIC, uem Gydepom
KpHCTaJIa

0B

Sleep mode

1: framer set BXTLEN low to RFIC, then off the crystal.

1- 6ok BXTLEN 3apmaerca RFIC, a He kpucTamiom.

0B

Reset RFIC

1: MCU just to reset RFIC, once short.

1- MCU ( MHKPOTIPOIIECCOPHOE YCTPOMCTBO
yrpaBiieHus1)ToJIbKo cOpaceiBaeT RFIC, mocie
KOPOTKOTO 3aMBIKaHHSI.

0B

Fun_sel

1: framer off. O: framer on.

1-0J10K BBIK/IIOYEH
0-0J10K BKJIFOUEH

0B




DELAY REGO Register 49

(default OXCOOF)

Bit

Name

R/IW

Description

default

15-8

BXTLEN delay time

R/W

Max delay time? To define count step (Min-Max:
0.5-2ms)
1: 8us

MaxkcumanbHas 3aaepxka? OnpenencHue
nojacuera maros( Mun-Makc: 0.5-2 mc)
1:8 us

COH

Brclk_on_sleep

R/W

0: BRCLK is running at sleep mode.

0: BRCLK paboraer B pexxume cHa.

OB

reserved

OB

5-0

BDATAL delay time

R/W

After BXTLAN BDATAL1 keep high time.
1:1us

[Tocne BXTLAN BDATAI1 octaBuTh Ha Bpems.
1:1us

OFH

DELAY_ REG1 Register 50

(default

0x9628)

Bit

Name

R/W

Description

default

15-8

TX _dly_tim

R/W

FW write reg7 TX enable, after TX _dly_tim time,
HW start transmit time. Unit: 1 means 1uS

FW paspemuts 3anuce reg/7 TX, nocne 3agepxku
TX dly tim, HW Bpems nauana nepegaun. 1=1US

96H

7-0

PA_dly_tim

R/W

PA on delay time after BPKTCTL driven high,
Unit: 1 means 1uS

PA BpemenHas 3aaepxkka mociae BPKTCTL,
YIPAaBIISIEMbIM BBICOKUM YPOBHEM.

1=1uS

28H

DELAY REG?2 Register 51

(default

0x4000)

Bit

Name

R/IW

Description

default

15-8

RX _dly_tim

R/W

FW write reg7 RX enable, After RX_dly_tim, HW
start process received data via RXCLK Unit: 1
means 1uS

FW paspemuts 3amuch  reg7 RX, mocie
RX_dly_tim, HW nauunaeT mpoiiecc nmoiy4eHus
nanHbix yepe3 RXCLK.

1=1uS

83H

Miso_tri-opt

R/W

0: SPI_MISO is tri-state when SP1_SS=1. 1: SPI
MISO keep output.

0- SPI_MISO B HEomnpeaeIeHHOM COCTOSIHUH KOT/1a
SPI1_SS=1
1- SPI_MISO noxnepxuBaTh Kak BBIXOJI.

OB

6-0

Scramble data

R/W

Kitou mmdposanusi.

00H




SYNC_WORD 1 Register 52

(default 0x0000)

Bit Name R/W Description default
15-0 SYNC_WORD[15:0] LSB bits of sync word is first, it match The BT 0000H

SPEC?

In different sync word length, this register is first

send out.

LSB ci10BO CHHXpOHU3AIMH UAET HEPBbIM,

npoepsieTcs Ha cooTBeTrcTBHEe BT SPEC.

Ecmu AJIMHA CJIOBA CHHXPOHU3AIUU pa3Has, TO 3TOT

PETUCTD NEPENACTCSA EPBBIM.

SYNC_WORD_4 Register 53 (default 0x0000)

Bit Name R/W Description default
15-0 SYNC_WORD[31:16] LSB bits of sync word is first 0000H

LSB 6uThl CHHXpPOHU3AIMH WIYIIHE TEPBBIMH.

SYNC WORD 3 Register 54

(default 0x0000)

Bit

Name

R/W

Description

default

15-0

SYNC_WORDI[47:32]

LSB bits of sync word is first

LSB O6uThl CHHXpPOHU3AIIUH WIYIIHE TEPBBIMH.

0000H

SYNC WORD 2 Register 55

(default 0x0000 )

Bit Name R/W Description default
15-0 SYNC_WORDI[63:48] LSB bits of sync word is first 0000H
LSB 6uThl CHHXPOHU3AUH WIYIIHE TEPBBIMH.
Threshold reg Register 56 (default 0x4407)
Bit Name R/W Description default
15-12 TX_FIFQ_threshold R/W 0100B
11-8 RX_FIFO threshold RIW 0100B
7 Pkt_hint_pority R/W (1. PKF-flag/FIFO_flag low active. O: high active. |OB
1- PKF-flag/FIFO_flag Hu3kuii ak THBHBIN YPOBEHb
0-BBICOKHI1 aKTUBHBIN YPOBEHb
6 addr_match_opt R/W |Addr_match time option to fix RXCLK gitter. OB
Addr_match Bpems ycranoBku RXCLK permetku.
5-0 Syncword_threshold R/W 07H




RF CTRL Register 57 (default 0xB00O0)
Bit Name R/W Description default
15 CRC on R/W |0: CRC off. 1: CRC on 1

0- CRC He ucnonp3zyercs
1- CRC ucnonb3yercs

14 Scramble_on R/W |0: scramble off. 1: scramble on 0
0-ne mmdposartsb
1- mudposarts

13 Pack_lenth_en R/W [1: HW regards first byte payload is length 1
1- HW nepBblii 0aliT cOIEp>KUT [JUIMHY MAKEeTa.

12 DIRECT_COTROL_MA| R/W [1: RF status from off status to idle status is 1

S controlled by BNPWR_PIN,
K BXTLEN_PIN,BDATAL_PIN.

0: When REST_n = 1, waiting certain timing, RF
status will be automatically enter idle status.
1- RF mepexo/ 13 BRIKITIOYEHHOTO B PEKUM
npoctos ynpasisiercss BNPWR_PIN,
BXTLEN_PIN,BDATAL_PIN.
0- Eciu REST_n = 1, To BeIIEpKUBaeTCs
onpeacICHHAsA 3aACPiKKa, RF aBromaruuecku
HEPENAET B PEIKUM IIPOCTOS.

11 BNPWR_PIN R/W 0

10 BXTLEN_PIN R/W 0

9 BDATA1 PIN R/W 0

8 Fw_term_tx R/W |0:FW handle packet length and terminate TX by |0
FW
1:when fifo write point equals read point, HW
terminate TX when FW handle packet length
0- FW npnrHa 3arojioBKa ImakeTa ¥ IpeKpaTtuTh | X
or FW.
1-xorma fifo Touka 3amucu paBHa TOYKH YTCHHS,
HW npekpamaer TX ecnu B FW 3aronoBok nakera.
Hcnoabp30BaTh TOJIBKO €CIIN HCIIOJIB3YCTCA
ABTOMATHYCCKOC ONPCACICHUC NJIMHBI ITaKETa.

7-0 Crc initial data R/W | HauanbHoe 3nauenne CRC. O00H

Reserve reg Register 58 (default 0x0000)
Bit Name R/W Description default

15-0 reserved R/W 00H




Main_status Register 64 (Read only)

Bit Name R/W Description default
15-12 Framer/RFIC_st R [BnPWR, BXTLEN, TX_EN, RX_EN
Oxxx: OFF status
1000: sleep staus
1100: Idle
1110: transmit
1101: receive
others: illegal status
BnPWR, BXTLEN, TX_EN, RX_EN
OXXX: BBIKITIOUCH
1000: pexum cHa
1100: pexum mpocros
1110: pexxum nepenauu
1101: pexum npuema
OcranpHbIe COCTOSTHUS HCAOIYCTHUMBI

11 Error_ok R |1: have error in receiving
Include FEC | CRC check, it will be cleared in next
start RX/TX
1-ommubxka B CRC; ecnu ucnonszyercst FEC to
CO0O0IIIaeT 0 TOM, 4TO BO3MOKHO OIIIMOKA HE ObLIa
ucnpaBiieHa.. OyJeT OuuIIeHa BO BpeMsl Hayaa
cienytomiero ceanca RX/TX.

10 Syncword_rev R |1: syncword received, it is just available in receive
status, after out receive status, always keep ‘0’
1-nonmyueHHOE CI0BO CHHXPOHU3AINY; Oy 1T
JNEHCTBUTENBHO TOJIBKO BO BpeMsl pexKuMa Mpuema,
nociie copocures B 0.

BricraBnsercs nepen daarom FIFO. AkTyanbHO
TOJIBKO BO BpeMsl premMa 0oNbImX naketoB(>64
OaiiT).

9-8 reserved

7-4 Framer TX status R |Come from HW TX state machine, also can help
HW to debug.

[Mpumenmmuii or HW TX cratyc ycTpoiicTBa, TOKXKE
MOJKET TIOMOYb IPHU OTIAJIKE.
3-0 Framer RX status R |Come from HW RX state machine.
[Mpumenmmuit or HW TX cratyc ycrpoiicTa.
TX_FIFO_REG Register 80
Bit Name R/W Description default
15-0 TXRX_FIFO_REG R/W |For MCU read/write data between the FIFO 00

Jns MCU mexay ureHnem/3anuchio nanusix FIFO.

Note: FW access FIFO is byte by byte.

3ametka: FW nomyuaet noctyn k FIFO nmo0Gaiitho.




FIFO_RD_PTR Register 82 (bydep ¢ moMoI1bI0 3TOro perucTpa OYUCTUTh HEITb35)
(Bydep xosbpLeBoii, 3aueM cOpachIBaTh CMEIICHHE HA TOJIOBY HEIMIOHSTHO)

Bit

Name

R/W

Description

default

15

Clr_w_ptr

w

1: clear TX FIFO point to 0 when write this bit to
“17.It is not available in RX status

1-cOpocuth cMemeHre Ha rojioBy Oydepa TX
FIFO. Bo Bpems pexxuma RX cOpocHTh HETIb3l.

0

14-8

FIFO_WR_PTR

FIFO write point.

Cwmerienue Ha rosioBy FIFO B pexxume TX.

Clr_r_ptr

1: clear RX FIFO point to 0 when write this bit to
“1”.It is not available in TX status

1-copocuts RX FIFO Touky xorzma 3ToT 6uT Oyaer
yCTaHOBJEH B 1. DTo He paboTaeT BO BpeMs
pexxuma TX.

6-0

FIFO_RD_PTR

FIFO read point.

Cwmemienne Ha rosioBy FIFO B pexume RX.




Appendix 1: Recommend register setting for EM198810. EM198810 recommended register setting table

RF initiation

Reg. address(Dec)

Reg. address(Hex)

Read/Write
(Hexadecimal)

Default value
(Hexadecimal)

Default value(12MHz
crystal frequency)
(Hexadecimal)

9 0x09 R/W 3003 2001
0 0x00 R/W CD51 354D
2 0x02 R/W 137B 1F01
4 0x04 R/W 3CDO0 BCFO
5 0x05 R/W 0081 00A1
7 0x07 R/W 0030 124C
8 0x08 R/W 0404 8000
12 Ox0C R/W 0000 8000
14 OxOE R/W 6697 169B
15 OxOF R/W 017B 90AD
16 0x10 R/W FO00 B00O
19 0x13 R/W 2114 All4
20 Ox14 R/W 819C 8191
22 0x16 R/W 0402 0002
24 0x18 R/W B040 B140
25 0x19 R/W 7819 AB80F
26 Ox1A R/W 6704 3F04
28 0x1C R/W 1800 5800
Framer initiation

Reg. address(Dec) | Reg. address(Hex) | Read/Write Default value Default value(12MHz

(Hexadecimal)

(Hexadecimal)

crystal frequency)
(Hexadecimal)

48 0x30 R/W 5800 9800
49 0x31 R/W COOF FF8F
50 0x32 R/W 9628 8028
51 0x33 R/W 8300 8056
52 0x34 R/W 0000 AEF6
53 0x35 R/W 0000 F6F5
54 0x36 R/W 0000 185C
55 0x37 R/W 0000 D651
56 0x38 R/W 4407 4444
57 0x39 R/W B00O EO000

* Reg57, if MCU handle packet length and framer detect FIFO fully empty, Reg57=0xC080
* Reg57, if MCU handle packet length and terminates TX done, Reg57=0xC000

* Reg57, eciu MCU o6pabotaet nimny nakera u kajap FIFO okaxercs monHoctbsio mycteiM,Reg57=0xC080

* Reg57, eciiu MCU o6pabotaet mmmHy nakera u T X 3aBepmmrtes ycnemHo, Reg57=0xC000




