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1 - gt

A7105 £l ﬁﬁ‘yi R FA24GH2 ISM FRER [ S8R | i Jﬁﬂ,fﬁ 7105[ E ﬁa@ﬂJ%HTég(leps@ -93dbm),
Bl )7 10m I PP [ § p P R RE 5L B (Odbm=D- 10dbm) RER IR *gapﬁ FR S pjgcg =
A7105 v |B!fg}j;p r |, ﬁ 'F 500Kbps - 7EP /7 plﬁﬂm, 18 4p|n(SP|)f| 3p|n}2L [J 537}‘ i+ RF data
PUSCRIE | 2 FEA N (O FIIEO(% B RF[ IFIZ [ memory &7y %,fgﬁﬂ/}%qrpj data), Direct(ji#¥ 3 H/}%Hsr)

it FIFO #5147, 43 #2 CRC(CRC16), FEC(7~fi" I v[i@#r*¥, 2dbm), data whitening(fi'i! £% data “[1i§), Manchester code

pfj;@/ggﬁﬁ, o

A7105 ['|#, RSSI, {V% Y sensor, ¢ [{RHIRUFES RF IC pURys, [ = *9[" [ 1ch ADC fi* fET[l = Rl 7 2 asyu e
Bifll, s FEIb R o FHE QFNAX4 20 pin ©

2. HtE
Frequency bands: 2400 — 2483MHz ISM band.

FSK and GFSK Ffi

Low current consumption: RX:16 mA

Low current consumption: TX:19 mA (output power 0dBm)

Programmable RF output power: up to 0 dBm.

On chip regulator, supply voltage 1.9 ~ 3.6V.

On chip low power RC oscillator.

Low current (< 1uA) in sleep mode and need only one crystal while working together with MCU.
High sensitivity (-100dBm@250Kbps, -96dBm@500Kbps, )

Programmable data rate up to 500Kbps

Support 4- wire(SPI) or 3- wire interface to access FIFO data, command and register setting
Package handling hardware includes preamble, sync word, FEC, CRC data whitening and manchester
coding.

Separate 64 — byte RX and TX FIFOs

Support FIFO extension function and up to 256 bytes.

Easy to use with an low cost MCU

Fast settling time synthesizer for frequency hopping system.

Digital RSSI output for clear channel.indication

Digital temperature output

Build in 1 channel ADC for detect external analog element.

Build in WWS(wireless wakeup system) for reduce power consumption of battery.

Support Frequency compensation scheme to make use the low cost (low accuracy) crystal.

3. zl—zl:r'gn
2 58V

H

=4 ﬂh%ﬂ% ?’F"

SR T[T Ak

A '*H;' ~ EEEEAR
2.4GHz ISM # ﬁ?&g[r,%ﬁﬁﬁ
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4. I

4 5 ~ o
S ¥ 88 3
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RFI [ )3 13(__| bvDD
RFO | )4 12(_| SCK
VDA2 [ )5 11| scs

Xl

)6
GND | )7
)8
X0 [ )9
VDA3 | )10

VT

Figl. A7105 QFN Package Top View

5. BRI (I: input, O: output, I/O:input or output, OD: open drain output)

Pin No. Symbol 110 Function Description
1 RSSI AO External pin connected to bypass capacitor for RSSI reading or input pin for ADC.
2 BPBG AO Regulator bias point
3 RFI Al Low noise amplifier input.
4 RFO AO Power amplifier output.
5 VDA2 I Voltage supply for RX & TX analog part
6 VT Al VCO VT(tuning voltage)fii * .
7 GND I B
8 XI Al PRl R R
9 X0 AO | ¥Rl RSB
10 VDA3 [ Voltage supply for PLL part
1 SCS DI I B E e
12 SCK DI FIE0 Y I TR
13 DVDD | W FER R
14 SDIO DIVO | WIS Erevkl GHE
15 GND [ B '
16 Glo1 DI/O 27 BRI Rl SRR
17 GlO2 DI/O | & [Fbka * M 21 JIV) /7 Erevk] (E k.
18 CKO DO R R g
19 REGI Al Regulator input
20 VDALl | Regulator output and voltage supply of IF part

Note : A : Kit*(Analog) - D : gy (Digital) ~ | ﬁri?fj" (Input)~ O : ﬁEa?JH', (Output) ~ P : ?E,—?'Fl (Power)
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7. Ao g

Parameter With respect to Rating Unit
Supply voltage range (VDD) GND -0.3~5.0 Vdc
Other I/O pins range GND -0.3 ~VvDD+0.3 Vdc
Maximum input RF level 0 dBm
Storage Temperature range -55 ~ 125 °C

*Stresses above those listed under “Absolute Maximum Rating” may cause permanent damage to the device. These are
stress ratings only; functional operation of the device at these or any other conditions above those indicated in the
operational sections of this specification is not implied. Exposure to absolute-maximum-rated conditions-for extended
periods may affect device reliability.

8. FrxRFIE
(Ta=257C, VDD=2.5V, data rate= 500Kbps, TX data without Gaussian shaping unless otherwise noted.)
Parameter Description Min. Type | Max. [ Unit
General

Storage Temperature -55 125 °C

Operating Temperature -40 85 °C

Supply Voltage 1.9 25 3.6 \%

Current Consumption sleep mode(INT.RC off) 1 uA
sleep mode(INT.RC on) 3 pA
Idle mode(X'sta off, REG 0on) 0.3 mA
Standby mode(X'stal, INT.RC, REG on) 15 mA
PLL mode(X'stal, INT.RC, REG, PLL on) 9 mA
Active RX Mode 16 mA
Active TX mode(output power 0dBm) 19 mA
Active TX mode(output power -4dBm) 14 mA

Synthesizer block (includes crystal oscillator, PLL and VCO.)

Crystal start up time 2 mS

Crystal frequency 24 MHz

VCO Operation Frequency 2400 —-2500 MHz

PLL phase noise Offset 10k 85 dBc
Offset 100K 90
Offset 1M 100

PLL settling time 80 us

(Without auto calibration)

VCO calibration time Crystal 12MHz 256 us

[ransmitter

Output power 0 dBm

Frequency deviation 25K 500K Hz

Data rate 10K 500K Bps

TX settling time Loop bandwidth 500K 20 uS

Receiver

Receiver sensitivity Data rate 200K -100 dBm

@BER=0.1% Data rate 500K -96 dBm

IF frequency bandwidth 250/500 KHz

IF center frequency 250/500 KHz

Jan. 2008, Version 0.1(PRELIMINARY) 7
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Image rejection 20 25 dB
RSSI range @RF input -110 -55 dBm
RX setting time Loop bandwidth 500K 20 uS
IF calibration time 300 usS
LO leakage at RF port -50 dBm
Voltage regulator
Regulator settling time 300 us
Bandgap reference voltage 1.23 \%
Regulator output voltage 25 \%
Line regulation Load current 30mA 35 40 dBc
Digital 10 DC characteristics
High Level Input Voltage(Vin) 0.8*VDD VDD Y,
Low Level Input Voltage(V,.) 0 0.2*VDD \Y
High Level Output Voltage(Von) |@lon=-0.5mA VDD-0.4 VDD \%
Low Level Output Voltage(VoL) @lo.=0.5mA 0 0.4 \%
Jan. 2008, Version 0.1(PRELIMINARY) 8 AMIC Communication Corporation
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Qﬂﬁ’

A7105 CL

e
| 51XE-bit (U IATE B + AT 3 A 4 YT A (A B R

9.1 #I‘ﬂ:HF [ b

Address / ) . . . . . ) )
N R/W Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
00h w RESETN - - - - - - -
Mode R - FECF CRCF CER XER PLLER TRSR TRER
01h W DDPC ARSSI AlF DFCD WOR_EN FMT FMS ADCM
Mode control R DDPC ARSSI AlF CD WOR_EN FMT FMS ADCM
02h R/W - - - - - VCC VBC FBC
Calc
Fﬂfg | w FEP7 FEP6 FEP5 FEP4 FEP3 FEP2 FEP1 FEPO
Fl(l);g] I W FPM1 FPMO PSA5 PSA4 PSA3 PSA2 PSAl1 PSAQO
0sh R/W FIFO7 FIFO6 FIFO5 FIFO4 FIFO3 FIFO2 FIFO1 FIFOO
FIFO Data
06h
R/W ID7 ID6 ID5 ID4 ID3 ID2 ID1 IDO
ID Data
07h W | WOR_SL7 | WOR_SL6 | WOR_SL5 | WOR_SL4 | WOR_SL3 | WOR_SL2 | WOR_SL1 | WOR_SLO
RC OSC | R - - RCOC5 RCOC4 RCOC3 RCOC2 RCOC1 RCOCO
R C(gg cll W | WOR_SL9 | WOR_SL8 | WOR_ACS5 | WOR_AC4 | WOR_AC3 | WOR_AC2 | WOR_AC1 | WOR_ACO
09h
RC OSC Il W BBCKS1 BBCKSO - - - RCOSC_E TSEL TWOR_OE
OAh . W ECKOE CKO3 CKO2 CKO1 CKOO0 CKOI CKOE SCKI
CKO Pin
0Bh
GPIO1 Pin | W - - GPIO1S3 GPIOS2 GPIO1S1 GPIO1S0 GPIO1l GPIO10E
0Ch
GPIO2 Pin I W - - GPIO2S3 GP102S2 GPIO2S1 GPI102S0 GPIO2I GPIO20E
ng(r:]k R/W GRC3 GRC2 GRC1 GRCO CSsC1 CSCo CGS XS
OEh R/W SDR7 SDR6 SDR5 SDR4 SDR3 SDR2 SDR1 SDRO
Data rate
ISII:IE]I R/W CHNY CHN6 CHN5 CHN4 CHN3 CHN2 CHN1 CHNO
P]L(I)_hll R/W DBL RRC1 RRCO CHR3 CHR2 CHR1 CHRO IP8
11h W BIP7 BIP6 BIP5 BIP4 BIP3 BIP2 BIP1 BIPO
PLL I R IP7 IP6 IP5 P4 IP3 P2 IP1 IPO
12h W BFP15 BFP14 BFP13 BFP12 BFP11 BFP10 BFP9 BFP8
PLL IV R -FP15 AC14-FP14 | AC13-FP13 |AC12-FP12 | AC11-FP11 | AC10-FP10| AC9-FP9 AC8-FP8
13h W BFP7 BFP6 BFP5 BFP4 BFP3 BFP2 BFP1 BFPO
PLLV R AC7-FP7 AC6-FP6 AC5-FP5 AC4-FP4 AC3-FP3 AC2-FP2 AC1-FP1 ACO-FPO
1]:;1(h| W TXSM1 TXSMO TXDI TME FS FDP2 FDP1 FDPO
15h
™I W - PDV1 PDVO FD4 FD3 FD2 FD1 FDO
Dég;/ | W DPR2 DPR1 DPRO TDL1 TDLO PDL2 PDL1 PDLO
D:,-IZ\?/ I W WSEL2 WSEL1 WSELO AGC_D1 AGC_DO RS _DLY2 | RS_DLY1 | RS_DLYO
:::_\,8; W - RXSM1 RXSMO AFC RXDI DMG BWS ULS

Jan. 2008, Version 0.1(PRELIMINARY)
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19h
. RW | MVGS - IGS MGS1 MGS0 LGS2 LGS1 LGS0
RX Gain |
1Ah w RH7 RH6 RH5 RH4 RH3 RH2 RH1 RHO
RX Gain Il
1Bh w RL7 RL6 RL5 RL4 RL3 RL2 RL1 RLO
RX Gain Ill
1Ch w ENGC - - - MHC LHC1 LHCO VGCE
RX Gain IV
1Dh w RTH7 RTH6 RTH5 RTH4 RTH3 RTH2 RTH1 RTHO
RSSI Threshold R ADC7 ADC6 ADC5 ADC4 ADC3 ADC2 ADC1 ADCO
Al\g?: w RSM1 RSMO ERSS FSARS - XADS RSS CDM
1Fh w - MCS WHTS FECS CRCS IDL PML1 PMLO
Code |
20h w - DCL2 DCL1 DCLO ETH1 ETHO PMD1 PMDO
Code Il
21h w - WS6 WS5 ws4 WS3 WS2 ws1 WSO
Code Il
22h w - MFBS MFB3 MFB2 MFB1 MFBO
IF Calibration | R - - - FBCF FB3 FB2 FB1 FBO
23h
IF Calibration II R - - FCD4 FCD3 FCD2 FCD1 FCDO
24h w - - VCCS MVCS VCOoC3 VCOC2 VCOC1 VCOCO0
VCO current & cB3 cB2 c cBO
Calibration R - - - FVi VCB VCB VCB1 VCB!
25h w - - - S MVBS MVB2 MVB1 MVBO
VCO Single band 0 c ) 0
Calibration | R - - DVT1 DVT! VBCF VB VB1 VB
26h
VCO Single band | W - - VTH2 VTH1 VTHO VTL2 VTL1 VTLO
Calibration Il
27h w RGS RGV1 RGVO - BVT2 BVT1 BVTO BD_E
Battery detect R RGS RGV1 RGVO BDF BVT2 BVT1 BVTO BD E
28h w - - TXCS PAC1 PACO TBG2 TBG1 TBGO
TX test
29h
Rx DEM test | w DMT DCM1 DCMO MLP1 MLPOQ SLF2 SLF1 SLFO
2Ah
Rx DEM test II w DCV7 DCV6 DCV5 DCV4 DCV3 DCV2 DCV1 DCVO0
2Bh
w \ - - - - - PC1 P
CPC CPC CPCO
2Ch W - - - - DBD XCcC XCP1 XCPO
Crystal test
2Dh w - PMPE PRIC1 PRICO PRRC1 PRRCO SDPW NSDO
PLL test
2Eh
VCO test | w - - - TLB TLB RLB RLB VCBS
2Fh w - - - - RFT3 RFT2 RFT1 RFTO
VCO test Il
|3|;0Ar':' w IGFI2 IGFI1 IGFIO IGFQ2 IGFQ1 IGFQO IFBS LIMS
31h RIW RSC7 RSC6 RSC5 RSC4 RSC3 RSC2 RSC1 RSCO
RScale
32h
) W FT7 FT6 FT5 FT4 FT3 FT2 FT1 FTO
Filter test

Legend: - = unimplemented
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9.2 {Ejes B

9.2.1 Mode Register (Address: 00h)

Name R/W Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
Mode R/W |-/ RESETN| FECF/-- | CRCF/-- | CER/-- | XER/-- | PLLER/--| TRSR/-- | TRER/--
Reset -- -- -- -- -- -- -- --

RESETN : F,!El;}?;[’ﬁ'ﬁ register fitH * ﬁ FERLERF IC reset »
FECF : FEC i k=2, Jratlsi:

[0]: # FEC iy i o [1]: A= FEC Ay i
CRCF : CRC ## 48, Jight! %

[0]: # CRCfwfh - [1]: &7 CRCHif s«
CER : RF chip FFSfE, I el

[0): A= chip fify] - [1]: F= chip I -

XER : T R PRGIRPHTE, IR

[0]: e F=Up Fﬁﬁf [1]: 7 F=Bas BT -
PLLE: PLL ﬁﬂfﬁ;{’{ﬁ& Y

[0): # PLLEGHI = [1]: F5 PLLEAT -

TRSR : TRX state ;RfE, J[i s

[0]: *+. RX state - [1]: *#=- TX state -

* i TRER=1H -

TRER : TRX state FHoARfE, IR

[1]: %+ RF [~ TX or RX ¢

9.2.2 Mode Control Register (Address: 01h)

Name R/W | Bit7 n Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Mode Control | |R/W | DDPC ARSS| AIF CD/DFCD | WOR_EN FMT FMS ADCM
Reset 0 1 0 0 0 0 0 0

DDPC(Direct mode data pin control): Direct mode Bﬂj‘ SPI ¥ SDIO Fl, fEdata V10 -
[0]: RFf+ 11 <5
ARSSI : & RX mode Eﬁ; I EEIE] RSSI ©
[O): Al - [1: e -
AlF(Auto IF) : 3 RX mode E%‘I‘qfé;\ﬁfléﬁﬁ]:li’?ﬂ—‘ it IF 305 o
[0]: Iéﬂf
(1]
LO Fﬁx(RX) = LO #is<(TX) - IF #i.(bit ULS=0 ; upper side band)
LO #i#(RX) = LO #i#(TX) + IF #i5.(bit ULS=1 ; lower side band)
CD/DFCD:
CD(Read) : Carrier detector 715 -
DFCD(Data Filter by CD) : A2 Carrier Detector FYHEIRTE VR & «
[0]: FTJFJf (1 5=
WOR_EN : WOR mode ;v,ﬁﬁ"
[0]: Pl - [1]: P o JiSfMCU AEt wake up 5, €7 FIFIEE£G 0
FMT : FIFO mode test °
[0]: Normal - [1]: FIFO mode test - {&7 FIFO mode = [Efgi=V% 35 F#I}’%L‘Wﬁﬁu(packet)iﬁu%;ﬁ(‘%z ) Fﬁgléﬁ%ﬁ,ﬁ%%o
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FMS : Direct/FIFO
[0]: Direct izt -

TEE -
[1]: FIFO fiz¢ -

ADCM : ADC £WJF=j- -
[O]: FHFI ADC EVFIFS = BRI % - [1]: WIS  #{BIHIS S 5 - 140 2 6 F IR 5 0 -

ADCM None Rx state RX state

[0] None None

[1] R ERH] RSSIEH] ~ #Had (R ~ 559 ?‘}B IE#F {=ADC
B

9.2.3 Calibration Control Register (Address: 02h)

Name R/W Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2‘ W Bit 0
Mode Control Il R -- -- -- - -- VCC VBC FBC
Reset - - - -- - 0 0 0
VCC : VCO Current Calibration Wi‘gﬁiﬁ?‘ﬁ: °
[0]: Eﬁﬁfj VCO Current Calibration fy =1 #5055  [1]: Tiﬁﬁ?*ﬁi o Flr,?l‘iﬁ%&ﬁ%& > [F=fb g %‘7 FIEEREEL O -
VBC : VCO Bank Calibration ﬁ%gﬁj?’rﬁ °
[0]: F‘féﬁﬂ VCO Bank Calibration iy =¥ 55« [1]: FRIEFfE - F{r,ﬂﬁgﬁ%& ) L'g‘if'ﬁﬁglgﬂi%ﬁ%ﬁbo o
FBC : IF Filter Bank ﬁ%,}irﬁﬁj‘; o
[0]: E,%Jﬁﬂ IF Filter Bank g5 =1L 555 o [1]: FIEEFE - F{rﬁﬁéﬁﬁ‘m& ) [Pk T nr’ﬁ FIFEREEL O o
9.2.4 FIFO Register | (Address: 03h)
Name rRw | Bit7 | Bite | Bits | Bit4 | Bit3 | Bit2 | Bit1 | Bito
FIFO | W FEP7 FEP6 FEP5 FEP4 FEP3 FEP2 FEP1 FEPO
Reset 0 0 1 1 1 1 1 1
FEP[7:0] : TX/RX FIFO byte iifl i 42 « FIFO il ¢4 = FEP[7:0]+1 -
9.2.5 FIFO Register Il (Address: 04h)
Name R/W Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
FIFO Il W FPM1 FPMO PSA5 PSA4 PSA3 PSA2 PSA1 PSAO
Reset 0 1 0 0 0 0 0 0
FPM[1:0] : TX/RX FIFO il flizL:
!%’”i—j'jij Bytes in TX FIFO | Bytes in RX FIFO
[00] 4 60
[01] 8 56
[10] 12 52
[11] 16 48
PSA[5:0] : TX FIFO packet @R@F’}ﬂiiﬁ?@_’ .
9.2.6 FIFO DATA Register (Address: 05h)
Name R/W Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
FIFO DATA R/W FIFO7 FIFO6 FIFO5 FIFO4 FIFO3 FIFO2 FIFO1 FIFOO
Reset 0 0 0 0 0 0 0 0

FIFO[7:0] : TX/RX FIFO data » ¥ 2RIt [fi— BT 5 -

Jan. 2008, Version 0.1(PRELIMINARY)
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9.2.7 ID DATA Register (Address: 06h)

ID DATA
Reset

ID[7:0] : ID data » FHVEYRI7 il W75 -

9.2.8 RC OSC Register | (Address: 07h)

-/ -/ RCOC5/ RCOC4/ RCOC3/ RCOC2/ RCOC1/ RCOCO/
WOR_SL7 | WOR_SL6 | WOR_SL5 | WOR_SL4 | WOR_SL3 | WOR_SL2 | WOR_SL1 | WOR_SLO

WOR_SL[7:0] : WOR Sleep Time delay r%"—\i: > (7.8ms ~ 7.99s)

RC OSC | R/W
Reset

. 1
Slee time =(WOR_SL[9 0] +1 k32 —|s
p (WOR_SL]| ] +1Xk X( 2092 )

RCOC[5:0] : RC oscillator calibration counter value -

9.2.9 RC OSC Register Il (Address: 08h)

RC OSC I
Reset

W

WOR_AC[4:0] : WOR ACtion delay ]:E}:’”-& o (244us ~ 15.6ms)

ACtion time =(WOR_AC[5:0]+1)><1><($)S :

9.2.10 RC OSC Register Il (Address: 09h)

RC OSC I
Reset

BBCKS[1:0] : Clock select for digital block

[00]: System clock / 2= [01]: System clock / 4 - [10]: System clock /6 - [11]: System clock /8 -
RCOSC_E : RC oscillator ?ﬁtﬁrj% .

(O] Pyl - [ #=CH=) -

TSEL : %Eﬁ%ﬁpﬁ@ﬁ o -

[0]: 1] WOR_AC - [1]: fjii*] WOR_SL -

TWOR_OE : Use Timer to wake up MCU without RF °
[0]: Féf.{ﬁfj o [1: gﬁﬁ:(é’g'%) o

9.2.11 CKO Pin Control Register (Address: 0Ah)

CKO Pin Control
Reset

W

ECKOE : 914§ ¥ o -
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lF:‘ bit Fﬁﬂlﬁjﬂ CKO[S:O]ii{IEJ[‘J[OlOl],[OllO],[Olll]iFiE fﬁ'iéilﬁjflflﬁﬁﬁjfrﬁf“. °

CKOSJ[3:0] : QKO pin [%]?EFB?JH'.%}%‘ o

[0000]: BCK(bit clock) -

[0001]: MRCK(modulation rate) -

[0010]: FPF(FIFO pointer flag) -

[0011]: EOP » EOVBC » EOFBC » EOADC - EOVCC » OKADC -
[0100]: 1§ i1’ - 2R IR -

[0201]: IR - R T2 -

[0110]: 91 HIIF] YL - 73 U/ «

[0110]: 9§ YR - AR I8 -

[0100~0110]: WCK Eﬁﬁyfﬁﬁfi'} » {1 bit ECKOE iﬁéﬁﬁﬁflﬂﬁﬁj‘?,ﬁ‘}%%ﬂﬂ °
[1xxx]: [’%i‘?ﬁ’ o

CKOI : CKO pin fF8™ [t -
[01: ZE=[pffts » [1]: ™ [l -
CKOE : CKO pin fF¥F JH’;EfJTJ%”
[0]: HighZ - [1]: E-ﬂffli(o

SCKI : SPI Fj1E™ [ -
[0): B o (AL R

9.2.12 GPIO1 Pin Control Register | (Address: 0Bh)

Name RW| Bit7 Bit 6 Bit 5 @ Bit 3 Bit 2 Bit 1 Bit 0
GPIO1 Pin Control I | W -- - GPIO1S3 | GPIO1S2 | GPIO1S1 | GPIO1S0 | GPIO1l |GPIO10E
Reset -- -- 0 0 0 0 0 1
GPIO1S[3:0] : GPIO1 pin fE5iha: = H -
L[ TX state | RX state
'[0000] WTR(non-standby state) output
[0001] EOAC(end of access code) FSYNC(frame sync)
[0010] TMEOQO(TX modulation enable) CD(carrier detect)
[0011] Preamble OK output
[0100] TWOR/WOR
[0101] In phase demodulator output(DMII)
[0110] P_SDO
[0111] TRXD In/Out
[1000] RXD
[1001] TXD
[1010] In phase demodulator external input(EXDIO)
[1011] External FSYNC input in RX direct mode
[11xx] w7

GPIO1l : GPIO1 pin fé??]f’@]'ﬁj #H', °
[0): 2B [t =[] = g

GPIO1O0E : GPIO1 pin [’ﬁ%ﬁflgﬁﬂ?&fo
[0]: HighZ - [1]: r'ﬁjffrslvo

9.2.13 GPIO2 Pin Control Register Il (Address: 0Ch)

Name R/W Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
GPIO2 Pin Control Il| W -- -- GPI0O2S3 | GP102S2 | GPIO2S1 | GPIO2S0 | GPIO21 |GPIO20E
Reset -- -- 0 1 0 0 0 1

GPIO2S [3:0] : GPIO2 pin ]‘ﬁ?’ffﬁf'ii"é’% o
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ALl TX state | RX state
'[0000] WTR(non-standby state) output
[0001] EOAC(end of access code) FSYNC(frame sync)
[0010] TMEO(TX modulation enable) CD(carrier detect)
[0011] Preamble OK output
[0100] TWOR/WOR
[0101] In phase demodulator output(DMIQ)
[0110] P_SDO
[0111] TRXD In/Out
[1000] RXD
[1001] TXD
[1010] In phase demodulator external input(EXDIO)
[1011] External FSYNC input in RX direct mode
[11x] W

GPIO2I : GPIO2 pin [B¥™ [ #H', o
[0]: ZE= [t - (A1 ™ [t

GPIO20E : GPIO2 pin %%ﬁt'%ﬁ?ﬁ‘o
[0]: HighZ - [1]: rgjff['slvo

9.2.14 Clock Register (Address: 0Dh)

Name RW/| Bit7 Bit 6 Bit 5 @ Bit 3 Bit 2 Bit 1 Bit 0
Clock RW| GRC3 | GRC2 | GRC1 | GRCO | CSCI1 | CSCO | CGS XS
Reset 1 1 1 1 0 1 0 1

GRCJ[3:0] : Clock generation Mﬁ]ﬁﬁ?‘%—_ o

f xtal

Clock generation reference(ZMHZ)=W
0]+

CSC[1:0] : Clock source [RIFIHIFEE -
[00]: master clock / 1 - [01]: masEer clock/ 2 = [10]: master clock / 2 - [11]: master clock / 4 -

CGS : Clock generation 3#

[O]: Eﬁﬁﬂ o [1]: F'ﬂ?%

XS TRIRHREH -

[0]: RFIC i clock {119} i « [1]: clock [I[* jlsd i & =

£ Master clock: £ f * 2P% (bit CGS=0)7% 32MHz(bit CGS=1)

xtal

9.2.15 Data Rate Register (Address: OEh)

Name R/W Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Data Rate R/W | SDRY SDR6 SDR5 SDR4 SDR3 SDR2 SDR1 SDRO
Reset 0 0 0 0 0 0 0 0

SDR[7:0] : Data rate [Kéi)ﬁﬁﬁf%‘ﬁ__ .

systemclock

Data rate = o
32*(SDR[7:0]+1)

9.2.16 PLL Register | (Address: OFh)

Name R/W| Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
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PLL I R/W | CHN7 CHNG6 CHNS CHN4 CHN3 CHN2 CHN1 CHNO
Reset 0 0 0 0 0 0 0 0
CHN[7:0] : RF #FZi ¥ -
9.2.17 PLL Register Il (Address: 10h)
Name R/W Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
PLLII R/W DBL RRC1 RRCO CHR3 CHR2 CHR1 CHRO 1P8
Reset 1 0 0 1 1 1 1 0
DBL : Crystal oscillator {3 #.
[0]: Xtal source = Crystal oscillator. [1]: Xtal source =2 * Crystal oscillator.
RRC[1:0] : RF PLL reference counter. The divider range is from 1 to 4.
CHR[3:0] : Channel frequency step ]%’\—F: °
PFD o
CHR[3:0]+1=——— = ['[iv%] channel step £} 500KHz
2MHz
PFD : PLL % F4fi#fi<(PLL comparison frequency)
9.2.18 PLL Register Il (Address: 11h)
Name R/W | Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
PLL 11l R/W | IP7 / BIP7 |IP6/ BIP6 |IP5/BIP5 | IP4/ BIP4 |IP3/BIP3|IP2/BIP2|1P1/BIP1|IP0O/BIPO
Reset 0 1 0 0 1 0 1 1
BIP[8:0] : RF Loigﬂfiﬁ?\%jiﬁ?ﬁw}( Integer Part) I%’—&
IP [8:0]: RF PLL JE5e S Fic e .
9.2.19 PLL Register IV (Address: 12h)
Name R/W Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
PLL IV r/w | FP157" |AC14-FP14|AC13-FP13|AC12-FP12|AC11-FP11 |AC10-FP10| AC9-FP9/ | AC8-FP8/
BFP15 /BFP14 | /BFP13 | /BFP12 / BFP11 / BFP10 BFP9 BFP8
Reset 0 0 0 0 0 0 0 0
9.2.20 PLL Register V (Address: 13h)
Name R/W Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
PLL IV R/W AC7-FP7 /|AC6-FP6 /| AC5-FP5 /|AC4-FP4 /| AC3-FP3 /|AC2-FP2 /|AC1-FP1 /| ACO-FPO /
BFP7 BFP6 BFP5 BFP4 BFP3 BFP2 BFP1 BFPO
Reset 0 0 0 0 0 0 1 1

BFP[15:0] : RF @i[f}iﬁﬁ*ﬁ}%ﬁf}}( Fractional Part)]%%—;.

RF #igk T3¢ ¢

fer sase = PFD-(BIP[8: 0] +

BFPILS: 0],

fee =fre gase * (CHN[7:0]- Channel Step)

§t.

=

fre 55 RF 97 (Effigs
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PFD
4-(2-BWS)*(CHR[3:0]+1)
AC[14:0](Read) #fi=H| ¥ SPI FtBFll(RX Reg. bit AFC=1) -

Channel Step t#pipifEs - Channel Step =

FP[15:0](Read) : PLL i) Urfflii;7 SPI Fit! ¢ Tfi(RX Reg. bit AFC=0) -
Hi BT AIF :wﬁ‘S(Mode control Reg. bit AIF=1 Eﬂj)

F %5 (RX mode)=RF #i3 — IF #i3<(RX Reg. ULS=0) °
RF #fizk (RX mode)=RF #fiz + IF #fiZ(RX Reg. ULS=1)

9.2.21 TX Register | (Address: 14h)

Name R/W| Bit7 Bit 6 Bit 5 Bit 4 Bit 3 RZ Bit 1 Bit O
TXI W | TXSM1 | TXSMO TXDI TME FS FDP2 FDP1 FDPO
Reset 0 0 0 1 0 1 1 0

TXSM[1:0] : Moving average for non filter select.
[00]: non moving average - [01]: 2 moving average - [10]: 4 moving average - [11]: 8 moving average °

TXDI : TX data = [ffjt! -
[o] JlEJ:,[HE?JLII [1] !:,[HJFE?JH', °
TME : TX gk
[0]: %ﬂérﬁﬁf [1] Hﬁ‘@r’ﬁf
FS : filter 3ZF#&. The filter shape is determined by filter band k parameter set by SPI.
[0]: FIFf < [2]: il -
FDP[2:0] : Frequency deviation power ]%“’i—_
B ['ﬂ%i} (frequency deviation ) :
2FDP[2 0]

f,., =127-PFD-(FD[4:0]+1)- =——
it PFD E B s

9.2.22 TX Register Il (Address: 15h)

Name R/W Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
TX I W - PDV1 PDVO FD4 FD3 FD2 FD1 FDO
Reset -- 0 0 0 1 0 1 1

PDV[1:0] : division select for TX data rate while TX filter is on

PFD
32*PDVI[L: 0]*(SDR[7: 0] +1)

TX data rate =

FD[4:0] : Frequency deviation <.

F
9.2.23 Delay Register | (Address: 16h)
Name R/W| Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Delay W DPR2 DPR1 DPRO TDL1 TDLO PDL2 PDL1 PDLO
Reset 0 0 0 1 0 0 1 0

DPR[2:0] : JrH2ffR S -
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TDL[1:0] : TX settling &Eﬁﬁﬁf&ﬂ%’é—_’ o
Tx Settling Delay = 20* (TDL[1: 0] +1)*(DPR[2:0] +1) us
PDL[2:0] : PLL settling ?;E‘éﬁf‘sﬁi%?’*c o
PLL Settling Delay = 20*(PDL[2: 0] +1)*(DPR[2:0] +1) us

9.2.24 Delay Register Il (Address: 17h)
Name R/W Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Delay W | WSEL2 WSEL1 WSELO | AGC D1 | AGC DO |RS DLY2 | RS DLY1|RS DLYO
Reset 0 1 0 0 1 0 1 0

WSEL[2:0] : Xtal ##% settling &E’Eﬂﬁﬁﬂﬁ%’:& > (200us ~ 2.5ms)

[000]: 200us - [001]: 400us - [010]: 600us - [011]: 800us -

[100]: 1ms - [101]: 1.5ms - [110]: 2ms - [111]: 2.5ms -

AGC_D[1:0] : AGC Eﬁt}mﬁﬂj‘ RSSI settling E%jﬁﬂ%“’t > (10~40us)

[000]: 10us - [001]: 20us - [010]: 30us - [Ollf: 40us -

RS_DLY[2:0] : i RX state RSSI &1 settling i7" - (10~80us)

[000]: 10us - [001]: 20 us - [010]: 30us - [011]: 40 us -

[100]: 50us - [101]: 60 us - [110]: 70us - [111]: 80 us -

9.2.25 RX Register (Address: 18h)
Name R/W Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O

RX W -- RXSM1 RXSMO AFC RXDI DMG BWS ULS

Reset -- 0 0 0 0 0 1 0

RXSM[1:0] : RX demodulator smooth filter 3

RXSM[O0]:

[1]: demodulation filter bandwidth = IMHz - [0]: demodulation filter bandwidth = 2MHz -

RXSM[1]:

[1]: 8 bit moving average of data filter - [O]: 4 bit moving average of data filter -

AFC : #iFHf¥(frequency compensation)f¥=E & -

[0]: = pbgis - [1]: FIFURLYE

RXDI : RX data B[ﬁjﬁtlﬂ °

[0]: :le’ff[pjﬁt“. o [1]: E(Fljﬁt“. )

DMG : Demodulator HZ5E# -

[0: x1 [1]: x3

BWS:BPF%ﬁﬁ@%

[0]: 250KHz - [1]: 500KHz *

ULS: g lsH Up/Low side band 33 -

[O]: up side band - [1]: low side band -

9.2.26 RX Gain Register | (Address: 19h)
Name R/W | Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O

RX Gain | R/W| MVGS -- IGS MGS1 MGSO0 LGS2 LGS1 LGSO

Reset 0 -- 1 0 0 0 0 0
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MVGS : B VGA T~
[0]: Frgh- [1]: =f@h-

IGS : PGA gain select.
[0]: 12dB - [1]: 6dB -

MGS[1:0] : Mixer gain select.
[00]: 24dB - [01]: 18dB - [10]: 12dB - [11]: 6dB -

LGS[2:0] : LNA gain select.
[000]: 24dB - [001]: 18dB - [010]: 12dB - [011]: 6dB - [1XX]: 0dB -

9.2.27 RX Gain Register Il (Address: 1Ah)

Name R/W | Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
RX Gain Il W RH7 RH 6 RH5 RH4 RH3 RH2 RH1 RHO
Reset 0 0 0 0 1 0 1 0
RH[7:0] : VGA % 1~F {8 Hi -
9.2.28 RX Gain Register Il (Address: 1Bh)
Name R/W | Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
RX Gain Il W RL7 RL6 RL5 RL4 RL3 RL2 RL1 RLO
Reset 1 0 1 1 0 1 0 0
RH[7:0] : VGA #—f 1#&™ Lo
9.2.29 RX Gain Register IV (Address: 1Ch)
Name R/W | Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
RX Gain 1l w ENGC MHC LLC1 LLCO VGCE
Reset 1 1 1 1 0
ENGC : End of AGC tuning
[0]:&?’4& VT R ﬁéiwﬂﬂﬁf‘ﬁi&’ [IEHEI=Z] 1D code F k- [1]: ?ﬁ’ﬁ’gﬁ%ﬁ 'Tﬁﬁ@'PJEJIJ@LPEHEU?%?—;‘Z°
MHC : Mixer high current ZE#& -
[0]: 0.6mA - [1]: 1.2mA -
LLC : LNA low current £ o
[00]: 0.5mA - [01]: 1.0mA ¢ [10]: 1.5mA - [11]: 2.0mA -
VGCE:
VGA calibration ?ﬁt. R YER Ry 5 o [P FIEERS B O(Combine with FSYNCO).
VGA calibration will be done when VGCE or FSYNCO active high.
9.2.30 RSSI Threshold Register (Address: 1Dh)
Name R/W | Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
ADC7/ ADCS6/ ADCS5/ ADC4/ ADC3/ ADC2/ ADC1/ ADCO/
RSSIThreshold |RMW| "or7 | RTre | RTH5 | RTH4 | RTH3 | RTH2 | RTHL | RTHO
Reset 1 0 0 1 0 0 0 1

RTH[7:0] : #§¥ ffil(carrier detect)ip! ﬁ,’ﬂj]%’z‘—_ °
CD=1 for RSSI(ADC value) = RTH -
CD=0 for RSSI(ADC value) = RTH -

ADCI7:0] : V%  RSSI ~ B 91 (SHEEIIAY ADC [ -
RX state: Digital RSSI output. PWRgss| = -110dbm + 40*RSSI[7:0] / 8
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Non-RX state: Digital thermometer output. The relative temperature is around + 2 ‘C * ADC[7:0].
External voltage measurement: the voltage is around 4.69 mV * ADC[7:0].

9.2.31 ADC Control Register (Address: 1Eh)

Name R/W Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
ADC Control W RSM1 RSMO ERSS FSARS -- XADS RSS CDM
Reset 0 1 0 1 == 0 1 1

RSM[1:0] : RSSI hysteresis select.

[00]: 5+ [01]: 10 - [10]: 15~ [11]: 20 -

ERSS : Sync Fji#h RSSI Bl -

[0]: Bl - [): e -

FSARS : ADC {12 -

[0]: system clock / 4 - [1]: system clock /2 -

XADS : ADC Pﬁ" & &FBJL%

[0]: S e} gp ks [FHI=ADC B - [1]: SH94I(F3T=ADC B
RSS: jki# / RSSI £ # -

[0]: Temperature £13f] - [1]: RSSI fY Carrier £ -

CDM : & (Carrier) ffREpgi=* -
[0]: HtWENHl - [1]: & ({nf(for Carrier) -

9.2.32 Code Register | (Address: 1Fh)

Name R/W Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
Code | W -- MCS WHTS FECS CRCS IDL PML1 PMLO
Reset -- 0 0 0 0 1 1 1

MCS : Manchester code ZE§ -

[O]: FiFfT - [11: BT =

WHTS : Data whltening (Data Encryption)Z 48 -
[O]: I+ [2]: B -

FECS: FECQ}%

[O]: Byl [2]:

F:ﬁ FEC kLi™1(7, 4§ Hamming code.

CRCS : CRC é}%
[O0: R < [2]: B -

IDL : ID code :\Fg:taj%‘ o
[O]: 2 bytes - [1]: 4 bytes -

PML[1:0] : Preamble &% ;%
[00]: 1 byte - [01]: 2 bytes - [10]: 3 bytes - [11]: 4 bytes -

9.2.33 Code Register Il (Address: 20h)

Name R/W Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
Code ll W - DCL2 DCL1 DCLO ETH1 ETHO PMD1 PMDO
Reset -- 1 1 1 0 1 1 1

DCL[2:0] : DC = 5% Z] Data E@Fﬂi‘*—& o

DCLO:
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[O]: DC value hold at 8 bit after preamble detect - [1]: DC value hold at 16 bit after preamble detect -

DCL1:

[0]: 32 bits before ID code word detected - [1]: 64 bits before ID code word detected -

DCL2:

[O]: 128 bits after ID code word detected - [1]: 256 bits after ID code word detected -
ETH[1:0] : ID code HF 5= bit g o

[00]: 0 bit - [01]: 1 bit(F @ f#) - [10]: 2 bit - [11]: 3 bit -

PMDI[1:0] : Preamble =3 {{RRL: -
[01]: 4bits - [10]:

[00]: Obit -

bits -

[11]: 16bits -

P R R PMLILOJR L -

9.2.34 Code Register Il (Address: 21h)

Name R/W | Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Code I W -- WS6 WS5 WS4 WS3 WS2 WS1 WSO
Reset -- 0 1 0 1 0 1 0
WSJ[6:0] : Data Whitening ‘FJ?F", seed I%’ﬂ—;(data encryption key) o
9.2.35 IF Calibration Register | (Address: 22h)
Name R/W Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
. . FBCF / FB3/ FB2/ FB1/ FBO /
IF Calibration I | RIW| - - - MFBS | MFB3 | MFB2 | MFBL | MFBO
Reset -- -- -- 0 0 1 1 0
MFBS : IF filter E1g3(Auto)/= Fr(Manual)fE¥eE.
[O]: Fipmktys o [1]: = Eofds -
MFB[3:0] : IF filter :‘E"J(Manual)ﬁﬁ@]%’(go
FBCF : IF filter calibration E‘):‘#/&Fﬁ?@ﬁi °
[0]: Fvesbzls e [1): R
FB[3:0] : IF filterr%‘ﬁf@]%%‘—;.
9.2.36 IF Calibration Register Il (Address: 23h)
Name R/W Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
IF Calibration I R - - FCD4 FCD3 FCD2 FCD1 FCDO FCD4
Reset - - - - - - - -
FCD[4:0] : IF filter calibration deviation from goal.
9.2.37 VCO current Calibration Register (Address: 24h)
Name R/W| Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
VCOcurrent |\ B __ -1 FVCC/ | VCB3/ | VCB2 | VCB1 | VCBO
Calibration VCCS MVCS VCOC3 | /VCOC2 | /VCOC1 | /VCOCO
Reset -- -- 0 0 1 0 0 0
VCCS : VCO ﬁﬁ%ﬁﬁ?"i—_ o
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[0]:1mA - [1]:1.5mA -
MVCS : L"E’b VCO %ﬁfﬁ-fé;‘%‘ °
[0]:VCB - [1]:VCOC -
VCOC[3:0] : VCO = Bt -
FVCC : VCO current calibration E‘}:‘Wé;ﬁ%ﬁ% o
[0]: w5 e [1]: Ff -
VCB[3:0] : VCO B It vefl
9.2.38 VCO Single band Calibration Register | (Address: 25h)
Name rRw| Bit7 | Bite | Bits | Bit4 | Bit3 | Bit2 | Bit1 | BitO
VCO Single band [\ [ _ __ DVTL1/ | DVTO/ | VBCF/ | VB2/ VB1/ VBO/
Calibration | -- -- MVBS MVB2 MVB1 MVBO
Reset -- -- -- -- 0 1 0 0

MVBS : VCO bank EIgfs(Auto)/= gi(Manual i ¥EE# -
[0]: FIgnys . [1]: = fkes -
MVB[2:0] : VCO band = st i -

DVT[1:0] : DVT f@ﬁf". °
[00]: VT<VTL<VTH. [01]: VTL<VT<VTH. [10]: No used. [11]: VTL<VTH<VT.

VBCF : VCO band E@"Jﬁ%’?}ﬁl/%?&ﬁﬁ °
[O]: frzEabzp o (1 fRUS -
VB[2:0] : VCO back FIE#¥E(d -

9.2.39 VCO Single band Calibration Register II'(Address: 26h)

Name RW/| Bit7 @it 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

VCO Single band |\, - - VTH2 VTH1 VTHO VTL2 VTL1 VTLO
Calibration Il
Reset -- -- 1 1 1 0 1 1

VTH[2:0] : VCO calibration VT ﬁfjmﬁ'ﬂ@ﬁhreshold)l%ﬁg o
[000]: VTH = Vdd — 0.4V - [001]; VTH = Vdd — 0.5V - [010]: VTH = Vdd — 0.6V - [011]: VTH = Vdd — 0.7V -
[100]: VTH =Vvdd — 0.8V - [101]: VTH =Vdd — 0.9V - [110]: VTH =Vdd — 1.0V - [111]: VTH =Vdd — 1.1V -

VTL[2:0] : VCO calibration VT fSE‘;EFH;E(ThreshoId)F%“Q—; o
[000]: VTL=0.1V - [001]: VTL=0.2V - [010]: VTL=0.3V - [011]: VTL=0.4V -
[100]: VTL=0.5V - [101]: VTL=0.6V - [110]: VTL=0.7V - [111]: VTL=0.8V -

]?E: vdd £ 1C (‘J'F’ﬁf analog regulator ﬁi??JH'.’F‘_T‘E’% Iﬁiﬁ% Battery detector register RGV[1:0] p'ur%‘#&_

9.2.40 Battery detect Register (Address: 27h)

Name R/W Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Battery detect R/W RGS RGV1 RGVO BDF / -- BVT2 BVT1 BVTO BD E
Reset 0 0 0 - 0 1 1 0

RGS : Sleep state ™, digital voltage supply(DVDD)ﬁfJ?&E%?%g - (DVDD, #+¥Esleep state ™ voltage £L5%" REGI)
[0]: 3/5 * REGI[EZ4i@] [1]: 3/4 * REGI -

RGV[1:0] : IC [’ fFsf-ARER FrEE A -
[00]: 2.1V - [01]: 2.0V - [10]: 1.9V - [11]: 1.8V
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BDF : 8l [ -

[O]: FHp PRl Hopiapd il [1]: Foib PR SAefila b
BVT[2:0] : PP EE bl 2

[000]: 2.0V - [001]: 2.1V - [010]: 2.2V - [011]: 2.3V -
[100]: 2.4V - [101]: 2.5V - [110]: 2.6V - [111]: 2.7V -

BD_E : ferkl (HFE" « J (IR i o pit 5 ¥ IR O ©

9.2.41 TX test Register (Address: 28h)

Reset

TX test Wl - | - | TXCS | PACI | PACO | TBG2 | TBG1 | TBGO |

TXCS : TX FREL -
PAC[1:0] : Power amplifier Fﬁﬁﬁ?}t&__ o
TBG[2:0] : TX buffer fg”fé]%%j:' o

9.2.42 Rx DEM test Register | (Address: 29h)

Rx DEM test | W

Reset

DMT : 3k 5 o
[0]: Normal - [1]: Demodulator JH[[Z »

DCM[1:0] : RX data f¥ DC [@g}%’f%ﬁ: °
[00]: ['1 DCV[7:Q]ffiFE: - [01]: J%%] preamble g@ﬁ » ¥ DC i -
[10]: {RHIZ] 1D code Eﬂ‘ CIREDC il e [11]0 J5E] data =R > TREDC fifl

MLP[1:0] : Symbol recovery loop filter setting after SYNC ok.
SLF[2:0] : Symbol recovery loop filter setting.

9.2.43 Rx DEM test Register |l (Address: 2Ah)

Rx DEM test Il
Reset

W

DCV[7:0] : DC s SPI ) -

9.2.44 Charge Pump Current Register (Address: 2Bh)

Charge Pump
Current
Reset

CPC[1:0] : Charge pump ‘Fﬁ*ﬁnﬁ%‘@ o
[00]: 0.5mA - [01]: 1.0mA - [10]: 1.5mA - [11]: 2.0mA -
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9.2.45 Crystal test Register (Address: 2Ch)

Cystaltest | W | - | - | - | - | DBD | XCC | XCP1 | XCPO |

Reset

DBD : Double delay =# -
[0]: 8ns - [1]: 16ns -

XCC : Crystal ‘?Eﬁﬁr%’q‘—_ o
[0]: 0.7mA - [1]: 1.5mA -

XCP[1:0] : Crystal regulated couple L.
[00]: crystal current 1.5mA - [01]: crystal current 0.5mA - [10]: crystal current 0.35mA - [11]: crystal current 0.3mA -

9.2.46 PLL test Register (Address: 2Dh)

PLL test

W | - | PMPE | PRICI | PRICO | PRRCI | PRRCO | SDPW | NSDO |
Reset

PMPE: Charge pump tri-state -
[0]: tri-state - [1]: normal -

PRIC [1:0]: prescaler IF part ?Lﬁ,ﬂr%iu_ 0
[00]: 0.95mA - [01]: 1.05mA - [1(;]: 1.15mA - [11]: 1.25mA -

PRRC [1:0]: prescaler RF part Jﬁ}fﬁ%’q‘__ °
[00]: 1.0mA - [01]: 1.2mA - [10]: 1.4mA - [11]: 1.6mA -

SDPW: clock delay for sigma-delta modulator -
[0]: 13ns - [1]: 26ns -

NSDO: sigma delta order & -
[O]: order 2 - [1]: order 3 -

9.2.47 VCO test Register | (Address: 2Eh)

VCO test | w/ - | - | - | TLBL | TLBO | RLBI | RLBO | VCBS |

Reset

TLB[1:0] : LO TX buffercurrent 3= -
[00]: 0.6mA - [01]: 0.75mA - [10]: 0.9mA - [11]: 1.05mA -

RLB[1:0] : LO RX buffer current £ -
[00]: 1.2mA - [01]: 1.5mA - [10]: 1.8mA - [11]: 2.1mA °

VCBS : VCO buffer current Fﬁ"—\i: o
[0]: ImA - [1]: 1.5mA -

9.2.48 VCO test Register Il (Address: 2Fh)

VCO test Il
Reset

w| - | - [ -~ [ -~ | RFT3 | RFT2 | RFT1 | RFTO |

RFT[3:0] : RF analog pin configuration.
[0000]: normal operation.
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[x0x1]: temperature voltage output to pin BPBG.

[x0x0]: bandgap reference voltage output to pin BPBG.

[x00x]: RSSI voltage output to pin RSSI

[x01x]: RSSI voltage not connect to pin RSSI

[x100]: BPF In phase part differential signals output to pin BPBG and RSSI

[x101]: BPF quadrature phase part differential signals output to pin BPBG and RSSI.
[0110]: IFAMP in phase part differential signals output to pin BPBG and RSSI.

[0111]: IFAMP quadrature phase part differential signals output to pin BPBG and RSSI.
[1110]: mixer in phase part differential signals output to pin BPBG and RSSI.

[1111]: mixer quadrature phase part differential signals output to pin BPBG and RSSI.

9.2.49 IFAT Register (Address: 30h)

Name rRw| Bit7 | Bite | Bits | Bit4 | Bit3 | Bit2 | Bitl | Bit0

VCO test Il W IGFI2 IGFI1 IGFIO IGFQ2 IGFQ1 IGFQO IFBS LIMS

Reset 1 0 0 1 0 0 1 1

IGFI[2:0] : | part IF AMP ﬁ?ﬁﬁ%ﬁ‘—_ o

Nominal IF gain =

[000]: =-2.8-[001]: =-2.4-[010]: =-2.0-[011]: =- 1.6 - [100]: =- 1.2 - [101]: =- 0.8~ [110]: = - 0.4 - [111]: = nominal
IF gain -

]?E * Where nominal IF gain is 12 db (if IGCO = 1), or 6 db (if IGCO = 0)

IGFQ[2:0] : Q part IF AMP tg"%ra,u@ .
Nominal IF gain =

[000]: = - 2.8 - [001]: =- 2.4 -[010]: =- 2.0 - [011]: =- 1.6 - [100]: =-1.2 - [101]: = - 0.8 - [110]: = - 0.4 - [111]: = nominal
IF gain -

IFBS : IF band pass filter ﬁﬁg% 0
[0]: 0.6mA - [1]: 1.2mA -

LIMS : limiter amplifier FfE & -
[0]: 0.3mA - [1]: 0.6mA -

9.2.50 RScale Register (Address: 31h)

Name RIW Bimt 6 Bit 5 Bit4 Bit 3 Bit 2 Bit 1 Bit 0

RScale w RSC7 RSC6 RSC5 RSC4 RSC3 RSC2 RSC1 RSCO

Reset 0 0 0 0 1 1 1 1

RSCJ7:0] : RSSI tuning scale.

9.2.51 Filter test Register (Address: 32h)

Name R/W Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
Filter test w FT7 FT6 FT5 FT4 FT3 FT2 FT1 FTO
Reset 0 0 0 0 0 0 0 0

FT[7:0] : Filter test register. Write the test bit in the same register. Total 96 bits.
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g[&yuf‘ E1(3 or 4-wire serial interface) il
A7105 RF chip ﬂffﬂﬂffﬁ EoL J}‘ZL 75551 3 or 4-wire fll, skt plﬁérﬁayqfﬂfﬁa,’ #rE[(SCS, SCK, SDIO or GIOXx) = U 4E!ff
H] 4-wire fl 0 li:% F;,l PEL%I@H GPIOlla‘/ GPIO2 pin, fit"SPI data out, 7+ % GPIOx CTRL register i GPIOxS3-0
[%J&ti 0110, gk )
FJ@ ﬂﬁ‘ﬂ LAY > SOK 15 17| #i(rising edge). {2 YFII"i(atch) i * #E il s -

5 ﬁ C R YR A (address) i F" SCK Eﬂ@ 5 (rising edge)Eﬁ MCU ' F#0R (RF chip ?‘?
.j* ]’“ %Efalllng edge)i ] i) -

10.1 SPI #‘ﬁ?‘?

Address Byte(8 bits) Data words(8 bits)
n i Address Data

7]6 5\4\3\2\1\0 7‘6‘5‘4‘3‘2‘1‘0

Address bytes:

Bit 7: Command bit
[0]: &y }Ifﬁﬂregister o
Bit 6: R/W bit

[0]: fdata= register -
[1]: fEregistergitlidata -

Bit[5:0]: Et'ﬁ][]ir"fﬁ b -

Data words:
Bit[7:0]: T¥R[*7R

10.2 3 or 4-wire %ﬁ[ﬁﬂﬁf&'lﬁlﬁiﬁﬂjﬁﬂfﬁﬂ'@ or 4-Wire Serial Interface Timing Chart)
3-wire B/ f‘EfE.ﬁE{‘»W
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SCS j i : ‘
I I
SCK § § IO
| |
T 1
SDIO AT K A6k AS X A4 >< A3 >< A2 >< Al >< AO ><DIW7 Dy6 A Dy5 K@ @ e o e X Dyl DWO><
i I
RF IC will latch address bit at RF IC will latch data bit at
rising edge of SCK the rising edge of SCK
3-Wire serial interface - Write operation
scs | . L \
i oo
| I
SCK § 1 5 o0 o0
| -
SDIO AT K A6 A As K a4 X A3 X A2 K Al A A0 XD}J D6 ADS e e e e X DI kDO
1 [
RF IC will latch address bit at RF IC will change the data « \ MCU can latch data at rising
rising edge of SCK when falling edge of SCK edge of SCK
3-Wire serial interface - Read operation
Fig. 3 541517 il Falsy -1
4-wire FHZ f"-:ﬁﬂjf!‘»qaﬂ
SCS j i : ‘
i I
SCK § e e o o
| |
T 1
SPIO AT X A6 K AS X A4 >< A3 >< A2 >< Al >< AQ ><Dlw7 Dy6 A DyS K@ o e 00 X Dyl DW()><
I I
RF IC will latch address bit at RF IC will latch data bit at rising
rising edge of SCK edge of SCK
4-Wire serial interface - Write operation
SCS j . L ‘
i [
SCK § 1 § s e e e
| L
T
SDI X oat X as X as X ae X a3 X a2 X a1 a0 X | X
i Lo
T
GIOx | X >Q DJ >< D6 A D5 f @ @ e e e X D2 X Dl X DO
| L
RF IC will latch address bit at RF IC will change the data A | \\ MCU can latch data at the
rising edge of SCK when falling edge of SCK b rising edge of SCK
4-Wire serial interface - Read operation
Figd. A1 1780 e o
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10.3 Eﬁjﬂ??&%ﬁ&?@gﬁg

SCS

Read/Write register

Read/Write RF
FIFO

Read/Write ID

register

Sleep Mode

Idle Mode

STBY Mode

PLL Mode

RX Mode

TX Mode

FIFO Write Reset

FIFO Read Reset

j J—
ADDR DataByte ><ADDR,eg>< DataByte ><ADDR,EQ>< DataByte >< cec e

reg
DataByte, >< DataByte, DataByte, DataByte, LA DataByte |

ADDR,, ><DataByte0><DataBytel><DataBytez><DataByte3

ADDR

><<

FIFO

Commana,
Mode

7

Sleep

(@]
o
38
3P
5]
=1

fidle
Mode

Command)
Mode

TBY

7

trobe
LL Mode

robe

Commandgy \o4e

o
(]
B
]
=
A

OMmMand .y ;. qe

Commandeco yie

Reset

Commandyco reqq

Reset

Figda 1 I B8 7 2V

10.4 SPI Eﬁfi’:]ﬂj[‘f_k

SCS
TSE TFL Tllh‘
SCK
Tll\\'
TS\Nﬁ‘
SDIO(Write) X A0 D7 DO
S
SDIO(Read) A0 A D7 DO
Parameter Description Min. Max. Unit
Fc FIFO clock frequency. MHz
Tse Enable setup time. ns
The Enable hold time. ns
Tsw TX Data setup time. ns
Thw TX Data hold time. ns
Tor RX Data delay time. ns
Thr RX Data hold time. ns
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10.5 Strobe Command
?JHUM\@W"FA’T@%H@WE » A7105 RF chip @l}%%@’“ 4bits v [ﬁj Strobe command s §EiZ T {ﬁjﬁﬁ;{kﬁ} ) grzﬁfjwﬁﬂj‘ﬁlﬂqﬂl
L/

Strobe Command

Strobe Command o
A7 | A6 | A5 | AA | A3 | A2 | A1 | AO s
1 0 0 0 X X X X |Sleep mode
1 0 0 1 X X X x |ldle
1 0 1 0 X X X X |STBY
1 0 1 1 X X X x |PLL
1 1 0 0 X X X X |RX mode
1 1 0 1 X X X X |TX mode
1 1 1 0 X X X X |FIFO write reset
1 1 1 1 X X X X |FIFO read reset

N
-.1
;
N
]

ol
%]
=
o
0
=

soio far\ e a5 A1 | soio S oAt N\ A a5 a4/ opa )} Az b At Y ao X
A ol

Sleap mode Sleap mode

Fig 5. Sleep. mode Command Eﬁfiﬂ

scs | r scs | | [

SCK ’ SCHK | | | I *

soo Sar\ s as ST\ | soio A\ s as [ oaa N\ Mg X A2 N A1 Y MO N
bl ol

Idle mode Hie mode

Fig 6. Idle mode Command Eﬁ'—i‘»

scs | § oses | [

SOk I I | SCK $ | | |

SDIO AN EARY spio S a7\ as foas\ s/ ha ¥ a2 X a1 Y a0 X
” ”

Standby mode Standby moda

Fig 7. Standby mode Command E\JI‘EI'»
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ss 7] s | —
sDI0 a7\ aE [/ A Ad soio [/ a7\ a6 [ as M‘{ﬂ:ﬁ}{.ﬂe}{m‘}{m}{

PLL mede /‘ PLL made /

Fig 8. PLL mode Command Eﬂj’i‘»

scs | b oses | | [

SDIO AT A Y A5 ad | solo /a7 ms N\ asd M/ ha ) w2 X oar Y a0 X
F'.anda/( f

RX made

Fig 9. RX mode Command Eﬁf‘!ﬂ

scs | F scs | [

SDIO AT A6 N\ A5 [ A4 spio [ ar as N\ as [ oaa A X A2 f a1 Y Ao X

TX mode TX mode

Fig 10. TX mode Command Eﬁﬁc

scs | b oses | [

SCK | SCK f | I

SDIO AT AB  AG % Ad soio a7 as as \ a4 /B3 a2 N a1 Y o X

ol

FIFD wrile resat FIFO write rassl /

Fig 11. FIFO write reset Command Eﬁ ag
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scs | [ ses ] | [

SCK I | I * SCK

sbio /a7 AR A5 A\ soio /AT a8 A M‘{jﬁ}{-@xm}{ﬁ-ﬂ}{:
i =

FIFD read raset FIFD raad resat

Fig 12. FIFO read reset Command Eﬂ] .

10.6 RF chip Reset Command

A7105 RF chip [ié%’:‘fi?ﬁ'ﬁr'ﬂ??(power on)Eﬁ ) ﬁg’@b;ﬁﬁ{ébftﬁ (POR) » [fr= [ iy @‘ﬁjﬂ?ﬁr%&' Mode register
- [ R EIfE R chip o

E#j LR/ ﬁéﬁlfﬁ—i » 7 bit DO fiv SCK E?I’ﬁ'fr E17%(falling edge)E%I‘ ) ﬁ-ﬁt{ﬁiﬂﬁ RF Reset [ighf.

- B

Besd BF chip

Fig 13. Reset Command Eﬁ 5

10.7 ID Read/Write Command

IR 3-wire H'I‘Z/U“ FIf ™ IDESFEL F‘bﬂ"a Eﬁff‘fz'h ER/I Wfﬂﬁ .

Freko IF?FVI'&J%F@X Address Byte - /7 ID Read/Write FAH 5o VERF#@UE " DataByte -

Y #H =1 * DataByte 0, DataByte 1 » 17 SCS=1 - ['5ij ID Read/ Write F{% - ﬁ‘)-’;’a’}?‘} DataByte 0,1,2,3 i1t
I ™ %> RFIC rgt’léﬁﬁ’%ﬂq ID Read/ Write {1 - & %4}/% ID code J * f = » f,’[iftl'ﬂ"rDataByte 0 ﬁﬂﬁﬁ o

s 7] | |—

ECK —_ = = = = = = =

E,IZ:-III.‘-_\‘,I AT AB AS A4 Ad AZ m DataByte 0 ::I: DataByte 1 :{ DataByte 2 }{ DataByle 3 E

Rasat 1D Wrila pointar ta 0 A
Fig 14. ID write Command E?j .

scs | | [

o Ut - - - -
soio 4 oo S oma Y as W oaa W oaa W2 W o q DataByte ) )| DataByte?1 )| DataByte2 )  DataByted |

Resat 10 Read poinbar ta 0 /f
Fig 15.ID Read Command Eﬁf‘k
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10.8 TX FIFO write /RX FIFO Read Command
™ RL ] 3-wire {III A S TX FIFO. 3 RX FIFO i 41 -4 s e «

TX FIFO Write Command
(M) Address Byte - 17 TX FIFO Write fj fj » .V AF[fi " DataByte - %% finf®i - fi' il SCS=1 »
N TXFIFO i * e

£ TXFIFO F PRI > (1[N 2 Fi " Address Byte » 1 sl [l0svl] - sl - poft i TXFIFO @4t
e - Bl

scs | [_
w PN L - - - s -
soio \ AT a5 (as \ s (a3 N 22 J(a1 )\ a0 )Databyte 0)DataByte 1){DataByte 2)( X . X }PataByte n-1DataByte n)

Fig 16. TX FIFO Write Command E\ijfﬂ

RX FIFO Write Command
f}?ﬁfﬁ?&%@‘ Address Byte » #ii7 RX FIFO Read ﬁJ‘AJ » ViEF|#It DataByte o Y FI I F‘F%fg{ SCS=1 s 5
T RXFIFO e o

BT RXFIFO FIERRIE » [ Mf A H " Address Byte s s Wiaghil [IUeh] » (5 1 10f i RX FIFO i
ks BlG -

scs | |_
o _ PR - - - - - - -

soio ar [ e Y as W aa 72 Yoa1 N a0 Ypstabyte 0 \Datayte 1)Databyte 2) )| — - ) YpataByte n-y{DataByte )

Fig 17. RX FIFO Read Command Eﬂj‘fi
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11 R
AT7105 RF chip i " [T 1 Je RS RL It ﬁﬂﬁi{’ﬁ *%@fiﬁli%fﬁs% e R

111 2P
T AT105 19 XI AT XO HE LY W - T = (crystal) » S5F 1 [RIFFIERT AU o R SRR I J[Vﬁ}’?ﬁ%ﬁ Ci=
C2 ffi -

HRIPRI S (= [ CLOCK ﬂﬁuﬁgﬁgﬁ: bit XS =1 -

AR

 —

Figl8. 7 ,@ﬁﬁﬁ%

11.2 )2 S, o
ATLOS i 1151 A1 " YR VRV » [HEE0EE 7T [ - SR RERE] XO S5 XU B IE S < 1C e
[ DC [+ i pin XO b b~ -

FIRR IR RS [ E CLOCK il 43 bit XS =0 - FHfIF=mELs -

=
Exlarnal
clgck Source EXG
Fig19. 9f /RS e
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12. FHREETE (System Clock)
W [{i"'] A7105 RF chip [ff » “Zi“LiERI[" Y Data rate - WEﬁjﬁﬁR’#& [ TE(IF clock) « 91 %

Data rate IF clock
data rate =250kbps 250kHz
2kbps < data rate =500kbps 500kHz

W R IR clocky LR o P 2 TR (system clock) » 411 [l -
SR T (system clock)£% IF clock iy 32 ['f’, °

for =32- f,c

system

System clock
—» 32 IF clock

Data rateslock
+ (SDR+1) b—-p

FigL7. s i

Y PSS AR RIS System clock 2 fi'H l[‘Jﬁﬂfjﬁ, BB FEE (XS bit = 1)5‘/ /ff‘[jﬁjﬁ{ﬁ“ [ﬁng HZ[- [l Base Freq °

[ Ui\ Base Freq kL 16 fy 32MHz » B‘lj;‘{ﬁ CGS bit 5% 0 - 521 CGC i - & 4 System clock »
[ YN Base Freq T-4L 16 Y 32MHz i)/ CGS bit I%“igti 1-Base Freq i1 clock chain i - #i=F 2] 32MHz »
FIAZE CGC ik » % 4 System clock «

GRC
I *
[ [
= PLL
(GRCHY g| Z2MHz [] CE
(=T

Clock chain L—zmHz
ADC =mple CLH

clock "

Crela

!

Clock source

E=== Freq

FigL8. % IR

12.1 clock chain £l
,;j*ﬁﬂ#ﬁﬁp&f_ SF I HRLAE IS g#,ggﬁgjj £, 16MHz ¥ 32MHz Eﬂj‘ F 52 GRC [ gjrgﬂ;@w 2MHz 2% [E8 > |1

A ,[ PLL %m—éﬂ HIE] 32MHz E*yﬂﬁﬁ@ﬂ (clock source) - F] ]*T-ﬁgTj‘ %\_;@ﬁ% CSC» Jggrpegufwﬁﬁﬁ’f&
(system clock)

[ T ipu = clock chain
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F{w’,’i@ %'Jgf,#@g#;éﬁﬁ (F AL »Fﬂi%’i,i Eﬁglszﬁﬁﬁiﬁs‘l £4 16MHz Y 32MHzEﬁ » |’ A% clock chainﬁ%ﬁqﬂfﬁi’ » 1Y EB R JEYEI (Clock
source) ° Eﬁﬁ@i@ (Clock source) EJ[JW'—I:‘??&#,?E}E;‘@#?EHU%ﬁ’fe o }[ﬁj’ crystal register (0x05) f[1 bit CGS I%“E'I' 50 Bl T
H| clock chain %ﬁﬂ o

12.2 - EfRFRpVEE

m S GRC E“’Jﬁ b

gﬁﬁ%?‘?ﬁ%ﬁﬁ%ﬁﬂﬁﬁ%%ﬁ’ AS[HIR IR 2 2MHz (O GEEE - ISEBER EN T d £ 32MHz PSR TR - [N g (R
AT (R A ADC S [ ADC [VZVAR BT -

Fcrystal

—————— =2MHz
GRC[3:0]+1

WG CSCpumE
FHErs CSC F'U?;El" 1 uﬁﬁﬂj’«j’fd’ﬁl(clock source ) » {;B%ﬂ;‘ﬁéﬂ ESES ﬁ?ﬁﬁm#mﬁﬁ@(system clock) -

clock source
CSC[1:0]+1

= system clock

B U SDR[uEE
S SDR ﬁliJF%E['r 1 ,ﬁ—?{ﬁﬁn‘j’ I%(system clock ) » FE[#HiEn [ Fe= ﬁ”r:ﬁlﬁlﬂ Data rate [i¥ 32 EF*[ °

1 systemclock
32 SDR[7:0]+1

= data rate

F{?E‘J Crystal source fiugFts

Crystal source |CGS|DBL | GRC[4:0] %‘F’E@
LoMH2 o X ff171] clock chain » {17 5L 4% % (5 2MHz » (£ 4% 32MHz IO 155
~ 51 2] clock chain s {2 [ FUIFIs¥ (=5 2z R z fUPEIETR o
4MHz 1 [on 1/3
6MHz 1 0/1 2/5
8MHz 1 /01 37 |fh=| clock chain » L% (S8 2MHz » (##2 32MHz [I9FE IR
12MHz T o [ens " A= i A
16MHz 1 0/1 7115
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13. T [eHfikRT
A7105 RF chip = [E3fis ' ISM 2.4GHz #IFE[* | (=~ #ik 7 (=

PSR g [, EOB RS A S G IPFR 1, S PLLIN IS IV S V7 ).
VT 7] channel i ¥ (channel space. £5 500KH2).

AT105 i1 VCO FL 4 TR -

@ X (DBL+1) — /RRC[L:0]+1) — PFD
L IP[8:0] + FP[15:0/

216

CHN * Fcrystal*(DBL+1)/
. . 16
BIP[8:0] + BFP[15:0]/ 2 @— (CHR+1)

Fig19. VCO L4 % il

LO frequency

13.1 BIP,BFP, RRC ffipvE

e fRF =pED (B|P[8 : 0] + w

- s

_ o e .01, BFPE5:0]
o) = (OBLAD) o st (BIPI: 0]+

Y gEis (PFD) (MFVEE - BRAM > 40 “datarate) » A -

#af7]. RF freq=2400MHz, fy =4MHZ, pep=8MHz

_ (DBL +1)xf

— xtal
PP RRC[L: 0] +1
=>8MHz = [(DBL + 1) x 4MHz] / RRC[1:0] + 1
If RRC =0 then,

B 8MHz = [(DBL +1) X 4MHz] /0 + 1
B DBL+1=2
m DBL=1

BFP[15:0
foe =oro (BIP[8: 0]+ 220

2400MHz = 8MHz(BIP[8:0]+BFP[15:0] / 2°)
300 = BIP[8:0]+BFP[15:0] / 2'°

BIP[8:0] = 300 = 0x12C

BFP[15:0]/ 2" =0

BFP[15:0] = 0 x 2'° = 0x0000

PFD
4.(2-BWS)*(CHR[3:0]+1)
Channel Step is 500KHz, BWS is 1(500KHz)

Channel Step =
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Preliminary 2.4GHz Transceiver
B 500KHz = 8MHz /[4 x (2 — 1) x (CHR[3:0] + 1)]

500KHz = 2MHz / (CHR[3:0] + 1)

(CHR[3:0] + 1) =2MHz / 500KHz = 4

CHR[3:0] =

* F/HETT : Zf['*’rETa‘aE‘f”f;J‘ IC V&, FAIH{'S % channel SE(PLL | PLFINTEGR), SR SAahifis.

fer = fre gase + (CHN[7:0]-Channel Step

% CHN =10
.f' fre = fre_pase + (CHN[7:0] x Channel Step)
fre = 2400MHz + (10 x 500KHz)
fre = 2400MHz + 5MHz
fre = 2405MHz

* dv.— T i SRR, B }[ﬁ&*J%-LE‘rﬁ'[HJchannel "[EJE'JE’I@F[IﬁﬁﬁmﬁJﬁ:(Enable AIF bit), RF
IC' m RXE*% I R R, Fl13.

=% Master side TX, CHN = 10
: fre = 2400MHz + (10 x 500KHz)
B fre = 2405MHz

4% Master side RX, ULS % 0
; fre = 2400MHz + (10 x EOOKHZ) — 500KHz
B fge = 2404.5MHz

* PR iE  TXDRX, RX=2>TX, settling time ﬁf’ﬁ%ﬁﬂ PLL + TRX stable time.

* i P Ak [, MRS D settling time B, S i (Hl B B BEBEC TS (Disable AIF bit),
=] low or up side band 3.

(WER

=% Master side TX(CHN = 10, up side band[ULS=1])

) fre = 2400MHz + (10 X 500KHz)
B g = 2405MHz

% Slave side RX(CHN = 11, low side band[ULS=0])
: fre = 2400MHz + (11 x 500KHz)
B fge = 2405:5MHz

* Byilgyk | Slave side #1% low side pY TX data, 7~ — {iY&H] Master §#5y RX, Slave f#5y TX.

5% Master side RX(CHN = 10, up side band[ULS=1])
i fre = 2400MHz + (10 x 500KHz)
| ] fRF = 2405MHz

=% Slave side TX(CHN = 11, low side band[ULS=0])
i fre = 2400MHz + (11 x 500KHz)

B fgre = 2405.5MHz

ik, Master side 1% up side iU TX data, = settling time F'n.,F-Z, TRX stable time.
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14. éﬂ}[kﬁ?ﬁ}ﬁju (State machine)

SLEEP state | 1uh

Somea Slnme( )Slean Strobe
STE slata —
FBLC=1 s o \]
Slorbe CMD VBCS1 WD CLIRRENT CAlL
* slesp state to currant mode orYCC=1 e
_—

-— "fcocnf] FirgaL )
FBC=0 “ - Yo -

CAL state
\ 9mA 256us

1C raset{POR, CMD)

-

Q“m“m\' TRX Strabe
— -
RSS=0 & ADCM=1
Auto back, STB strobe Autn badk, STBztraba
|'r ADC \'I Aous

e

¥ADS=1 & ADCM=1 Auto aniry ImA o Btry
s s

16maA 19mib@0dbm
1dmii-4dbm
Fig20. —F{ﬁ}{kﬁjﬁyﬁjﬂtﬁ'
A7105 RF chip “EJ 6 {f#= fIfiv state - Sleep state, STB state, WPLL state, TX state, RX state, CAL state - 7%% state,‘-{{%['ﬁl

IR <

14.1 SLEEP state: Fﬁ,é‘ sleep state E\ﬂf > chip |‘Jﬁﬂ%%ﬁ'§§ﬁ(band gap) * crystal ﬁ@ﬁi‘%‘,ﬁﬁ‘fiw °

14.2 STB state: A7105 [iU.STB state & #3 " IDLE mode - Standby mode - PLL mode - RF IC F“UZF strobe command
EE|=- {i# mode - i [FJEIU mode, F?;“:T RF IC [“J?Z,B’Ffii‘—é‘.i/[l regulator, crystal $=3 » @%%Eﬁ@(band gap) » PLL ’F%f'%‘,p'u
1 5rs o

Bl Fﬁrﬁ&%%ﬁﬂ

Fir,é‘ IDLE mode Eﬂ] » IC [‘Jﬁﬁi@%%@ﬁ’ﬁl(band gap)r'ﬁjfﬁ’ [y crystal =3 » PLL F%E'—é‘, EJ[J,%L_F%TEJFJ{J °

“f#f,’ power on [iY reset EHJ‘ » RFIC %™ Standby mode - Fﬂﬂf regulator on - chip PJ?‘U@%?&E 'ki(band gap)FﬁJ?? crystal $=
WY -

fi2= " PLL mode [if - IC [*jffi% % 5 ESTi(band gap), crystal £ PLL FEaE BT -

14.3 WPLL (waiting PLL) state: f{{* i state ;% * TX/RX state [t - Fﬁf}%{g Ifjijfiv state F‘)ﬂj@t’ﬁ?uﬁr"’i&%g PLLI, PLLII, PLL
I, PLL IV ?@f@ﬂ?\,“%éﬁ LT - state ﬁﬁé,‘glé% bypass I?Z state » 3% TX/RX state -

Y[ P state @‘?’{ i T TX/RX state ﬁ'J F’j FIs{#Delay | ﬂ’ﬁiﬂ?’?&%ﬁﬁ% PDL[2:0] ¥ % & g3&PLL %E—E{{Lﬁij‘ ti(PLL settling
time, ﬁ??{g*ﬁ?%ﬁ? 80us) °

14.4 TX/RX state: RF IC F’T fj*ﬁﬁ strobe command s EE T TX F‘/‘ft' RX state(1:TX state; 0:RX state) °
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Fl’,’fﬁ[ "] FIFO mode ~ {&i} TX state Eﬁ > RF chip F‘?Eléb‘-{ﬁ’ TX &/ (Preamble + ID + TX FIFO payload) fusiiH « F| s
Adih » RF chip Fﬁlﬁ@ﬁ[ﬂ'?ﬂ’ﬁiﬁﬁ state -

'] FIFO mode [ RX state [fj » RF chip 1. RX state 36§ TX ©¥k| - ¥ TX il ¢ 514¥E) - I]}if ID code
IR o S SEREEPIOPRIR L i RE chip @ FIERIRIE UL state -

14.5 CAL state: 7+ CAL state f[1 ?JE R puL¥ECEE > 73 STB state ™ > F{wl bit FBC=1 - bit VBC=1 * bit VCC=1 Eﬁ ’
Fﬁé* IF filter %% - VCO band - VCO current [IUf AT « b g #ERd -5 > bit FBC ~ VBC ¥ VCC ﬁf‘ﬁﬁlﬁ*}?ﬁﬁ,ﬁ?ﬁ, 0
='[p1E]] STB state -

14.6 - BT
A7105 Eﬁ;{ﬁ} strobe command ﬂéz‘k’éﬂtﬁﬂ}{{% > o ?3”& IC mﬁﬁ control bit CER, PLLE, TRSR, TRER -

Strobe command| CER | XER |PLLER|TRSR| TRER |Operation state
1000XXXX 0 0 0 0 0 |[Sleep state
1001XXXX 1 0 0 X 0 STB state, XOSC off, bandgap off, PLL off(ldle mode)
1010XXXX 1 1 0 X 0 |STB state, XOSC on, bandgap on, PLL off(Standby mode)
1011XXXX 1 1 1 X 0 |STB state, XOSC on, bandgap on, PLL on(PLL mode)
1100XXXX X X X 0 1 RX state
1101XXXX X X X 1 1 TX state

14.7 E’Igﬁﬁi?Q[rllfi(Auto Mode Back):‘jlﬁ:
A7105 RF chip % FIFO mode ™ » &' FIEMEN [ ETPRS o [t [~ (e S -

Y[' RF chip 5 &kL7: Sleep state F‘/ STB sate » #iffi® | ™ ZEE? TX/RX strobe command
g %Té;ﬁﬁ'gﬁlglﬁfﬁf— Ef?qiiﬁwﬁf— gi“?;;?@ﬁb:ljréﬂ » BERERRLLE T TX/RX state o 35 TX/RX
PO - E1F I PIIpI R EPRLLE state « [IFIHFTPE!S - STB state — 4= #0870 F] TX/RX
state » FYRLIE-TX/RX state F|— - [l o
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15. CAL state ¥

R ,[ A7105 Eﬁ |‘F—’E[Fﬂfiegﬂa JH%} T YR Hl £ 3 ffk ¥ECFi | 1> IF CAL(IF Filter calibration),VCO band CAL(VCO
band callbratlon) R {/CO current CAL(VCO current callbratlon)

[ IF CAL hLfEY IF filter [ el #3471 (IF filter bandwidth) [ 1-ofisk %P
| VCO band CAL(VCO band callbratlon;ftffi ’[ﬁz[ﬁ\ VCO § i SHuTE iy band T =

‘‘‘‘‘

[ ] VCO current CAL(VCO current cahbraﬂon)iﬁﬁé’pfth VCO current fj= e '*ﬁﬁlf 1 band ~ &

15.1 IF f¥(Calibration Process)
F'lif e TENM =P ey E%JL CLOCK, PLL I, PLL I ;fﬂLff f,ﬁg{‘é@ '+ Sleep state » STB state }{ﬁ bit FBC % 1( &
bit MPBS =0), [:& ‘ F Eﬂﬁ«‘*iﬂr‘f J[IZESleep state » STB state EJJ’ Ef[ 'ﬁﬁ[ﬂ@ﬂ Sleep state » STB state [, ?Hﬂtzﬁ
17 P IERRERE AL (TUEE] standby mode) -

T I%“JL IF Calibration | ﬂﬁfﬂﬂ’ﬁf 5 bit MFBS=0 [ Ifi#£ %5 (auto calibration)py bit MFBS=1"*  £%%(Manual calibration)

YR MFBS=1 [, JIRL~ 1[I F150 7 IF 2502 IF Calibration T e 38 MEB3-0 o
I MFBS=0 Eﬂj‘ HIIs%<¢ calibration control register |1 bit FBC=1 %, f{ CAL state > ﬁjﬁﬁﬁﬁmggwg F‘II%‘WWE
%,E_JEI & > bit FBC n’jgr;ﬁj{ﬁ[&étn 0-

SRTIE IR Carlbratlonl bit FBCF, < 2{[&r 1§ IF mﬁig RS([0]: AL YERY T o [1]: FEYELR) o
“J fi'I'J5#7V IF Calibration I#L[’ru By B FB3-0, grﬁ =g gy IF FREERYfif o

F' 7L bit FBC= 1E3J: RFIC F"EI‘W&‘( 1= state iV, FIESRSAEYE T ERR bit FBC, &'F| ‘”4&%" 1ELT Y state o

A7105 RF chip it IF Cal ﬁ?ﬁﬁ!ﬁwﬁkﬁﬁﬁl 79 16 * 256 * (1./ system clock) -

15.2. VCO band #%¥&(Calibration Process)

Flﬁ LS [T [ CLOCK, PLLI, PLLIL PLLII PLCUPW AR IR € VCO 19 VT ifdfisl (VTH[2:0], VTL[2:0]),
S éleep state & STE state ™~ }{ﬂj’ bit VBC 4% 1( 2 bit MVBS=0), [[:£™ glphﬁf*ﬁﬁ_ﬁ J[IZESleep state =~ STB state
Eﬁ ;'[%7 SH[E] Sleep state ' STB state [, Tﬁﬂtz@ * PR YERA(TUEE] PLL mode) -

p‘F%‘{L_’VCO Single band Iﬁ‘ﬁjﬂﬂrﬁ;%ﬁ bit MVBS=0 f | 1 ¥ (Auto calibration)p¥ bit MVBS=1 * = £ ¥ (Manual calibration)-

IR MVBS=1 1, [[If" 1 ¥ i') JE1 47 VCO band %42 VCO Single band | ## {177+ # MVB2-0 -
Il MVBS= Oﬂﬂj glur%t calibration control register f[1 bit VBC=1 i, urfw * CAL state » fif Z{F,ﬁh’?@z‘:égﬁf‘a ’yr,#u?ﬂfiﬁ%
AT > bit VBC 1 s 5,0

T Veo |ngle band |, bit VFBCF, (/& Igs VCO band # ¥Rl KRS 7h([0]: #E¥ERs e [1]: FEvEffle) -
4y fi'I'J&iZv VCO Single band | ﬂﬁfﬂ%ﬁfﬁ B VB2-0, Lf“ HE[IF5F 1 VCO band fE¥ERY (i -

#iﬁ%ig bit VBC=1[j, RF IC %‘?E‘pﬂlé‘ﬁ i state 19, [IEAR RS REYET R bit VBC, = ijiﬁiﬁg U state -
A7105 RF chip # fit"VCO band ﬁ?ﬁ‘ﬁlfjﬁkﬁﬂj fii7% 4 * PLL settling time(~80us) -

* i OPTE  REVE], FARk VCO current Cal fE,

15.3. VCO current % ¥E(Calibration Process)

Ti"%® VCO band ffi/*[ Eﬁ;l*ilt Hl | #Lﬁi iy A [l =2 VCO band ﬁﬁﬁ'[ T Sleep state » STB state * }[ﬁ]’ bit
VCC 1% 1( 5" bit MVCS 0), MIKE™ [1E %I(‘*?E'T J[I7ESleep state = STB state Ef E' rﬁqll i Sleep state » STB
state Eﬁj TR tzfp P TE YR (7 J}I;JU PLL mode) -

FII%J\L_ Calibration %’ﬁjﬂ?’?ﬁ%ﬁ bit MVCS=0 f Iff##%#%(Auto calibration)sy bit MVCS=1 * = 14 #%(Manual calibration) -
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PN MVCS=1 Eﬁ FI =1 P Erissa ™ VCO current 2 §¢%[ VCO Current Cal, ﬁ’ﬁjﬂ%,"fﬁ%ﬁ' VCOC3-0 -

P MVCS=0 Eff EJ[JF%’{L_’caIibration control register I bit VCC=1 i, rﬁfz“ CAL statef'ﬂi{fﬁéﬁﬁﬁz%gﬁf*e, Fq,li'#yﬁf?
A5 > bit VCC @ IEWER# 5 0 -

ST Veo Eurrent Cal., bit FVCC, % (s VCO current Bi¥ERL NRSTh([0]: F¥ERS2) o [1]: FE¥ELH) -

e I'J&2v VCO Current Cal. ELﬂjU?FTTL%E VCB2-0, nﬁfﬁ?ﬂﬁﬁﬁ' FIF1 VCO current ARV

L bit VCC=1 [, RF IC @ F Il £ state fo 5, FIEIs e 1% bit VCC, = F|
Fﬁ%ﬁkﬁ@ state o
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16. FIFO (First In First Out)ﬁJﬁZ

AT105 RF chip [*[f TX #IRX FIFO » FIFO £/ 7 64 bytes - TX FIFO &=} * data » Rx FIFO {ffZ#t!! data -
i AT 3-wire FY A-wire V] (kb o FIFO S+ RF chip (M | 5 LR SR - vk
ARIBIERYF 11 H ot S

16.1 2 gt
}47 Manchester code(optional) -
I Data whitening(optional) g
- FEC encoded/decoded(optional) ————
let—— CRC -16 calculation(optional) g
‘ Preamble ‘ ID code ‘ Payload ‘ (CRC) ‘
‘4’1'3;‘6'54»‘« 2/4 bytes -l Max. 256 bytes 4>‘<2 byte&»‘

Fig2l. MisFfefi"

| I

| IDByte0 | IDByte1 | IDByte2 | IDByte3 |

Fig22. ID Code Fﬁ?“

Preamble:
Preamble fiv:< % [ 11 1~4 bytes > L1 code register | f[1 bit PML[1:0]% - RF Chipjfj Preamble “[1%] ID code Vfji, ='
# {#1D code fiv31— il bit » £} "1” F¥ "0" - %};&Preamble code EM["J"FL‘,' o

f

J[11D code 53— f{ bit £ 0, [I[| Preamble I%7{5’”0101...0101”01/D ID code 7~ [ bit £% 1, [[] Preamble I%’{5’”1010...1010"0
ID code:

ID code =% fi*f!1 code register | (|1 bit IDL 1% 2 i 4 bytes iy * /i1 1D code > 1] 3 or 4-wire V5[] /7 1 1,4 F i -

Y11 bit IDL 4% 2 bytes [ » RF chip mﬁﬂi@ﬂj ID Byte O, ID Byte 1 £% ID fi5 - [ipK] ID Byte2, ID Byte 3 i -
1 bit IDL 1% 4 bytes [ > RF chip mﬁﬂf@ “|ID Byte 0, ID Byte 1, ID Byte2, ID Byte 3 £% ID ff

R FIFO = eV 31 3SPIR(TX state) » > RF chip [‘Jﬁ[ﬁ‘ﬁf—é‘,ﬁ FIf/7 Preamble /% » [ ID code -

fFL{EfJ FIFOj (810 % FFISTE (RX state) » »RF chip [‘J?“,[:”F%E%‘,ﬁ FIFIE=5] 1D code- P E i ID code & 5 Payload
YR FIEVE Y RXFIFO [T -

Code register Il f[1 bit ETH[1:O]ﬁ‘I?Q"@?}‘Ll’f}-{JifgT ’ Fﬁ?f ID code %ﬁ?ﬂﬁfj bit g -

Payload:
FIFO Payload =" [/t FIFO control register /1 FEP[7:0]¢: < — 7% Payload [HuSF5 1%~ 4 f& 17} 256 bytes - [ %‘?%ﬁ”ﬁ%‘
[V FIFO size %] 64 bytes - Fir[ﬁ’,lrilfi data -4 64 bytes [ - ’ﬁ%iﬁy 57 15.5 i #Iﬁfwi;;‘%fﬁu o

B TXFIFO ﬁ\)%m RX FIFO, ffi*'] 3 or 4-wire fIII\Z/[J;’? ErH @ TXIRX FIFO -

CRC:

CRC 11@3‘[ oLl -

Yp4N code register | f[1 bit CRCS=1 =' FIFO = [% 55 E(TX state) ™ » RF IC E![Jr%ﬁ [T Payload IV ix » i CRC
ﬁ%g‘,ﬁﬁ 2 bytes -

Yp4N code register | f[1bit CRCS=1 =' FIFO ~ (=i # 52 (RX state) » -RF IC EJ[JF-? F BT 1% Payload Eﬁ“&“’éﬁ Payload
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data %= CRC 5 §T > = Payload $¥3s% i » F = i< i %11y 2byte CRC data ff =it -

16.2 FewEzE (Packet Handling)
A7105 RF chip fi{ll 4 FEgEEtd] (v fmﬂﬁﬁlﬁﬂﬁﬁéﬁf‘ev | CRC, FEC, Data Whitening, Manchester code -

CRC(Cyclic Redundancy Check):
[ gu,%{g code register | f[1 bit CRCS=1+ R n‘?ﬁ-fji{ﬂ:%{éﬁ??ﬁﬁ%%ﬁqﬁ@ payload ?’Hﬁl(j\f’, preamble code, ID
code) - 7 payload [ i - 2 i bytes [iY CRC ?[iﬁgx %% R -

[ TR UEE R F’?fléﬂﬁ@ CRC {5 - Ti*®17V mode register | |1 bit CRCF » {[I5} 5T CRC 7{1@%}, ﬁ%}ﬁéﬁ ) %‘ﬁ?%ﬁ% K
0 - YpIFjT CRC ﬁ%@ ﬁ%{ﬁ?@ﬁ » bit CRCF F‘fﬁ%{gﬁ 1o

FEC(Forward Error Correction):
[ ] ?Q’%’{gcode register | f[1bit FECS=1, [H33f a0 /i %3 EuE%j ’ rf;f}{ﬂj’ payload fuE¥E » CRC ?hﬁﬁ, ﬁ%(i/[lf;\' | enable CRC
option) - fi"FEC ElfJiﬁﬁ%/E#ﬁﬁgbf‘eo

[ ] Ff{’%‘ﬁl;j%q'rpfjgﬁf‘eﬂajv g pgﬁﬁﬁg}ﬂ?\m FEC iﬁﬁﬁfj, b ] FIEYRI TSR bite [l 7 [ [ 17V mode register
fI1 bit FECF > i/[FEJ FEC &z 4 (5' =1 FIE*JEIE%?F*,?J\) » bit FEC ﬁﬁ%’ifﬁ 1-

Data Whitening:

B =¥ code register | {[1 bit WHTS=1:

® RIS K payload fiuEvE[ CRC ﬁ%g‘,ﬁﬁ CERPU T bit [V R 4 Y pseudo random IS
(pseudo random sequence) - ffXOR [ ET SR EFR] e o R Hirf 5?7{5’ code register 11 |1 bit WS[6:0] data
whitening E{U‘Fitzﬁféi'(initial seed) -

BRIy I XOR FORIET o YU Ry T AR o s e AR -

Manchester Code:
u HiFEt code register | f[1 bit MCS=1 > & @ﬁf{%} 7 52§ & fieManchester code {T"Vﬁ%%fi’ .
[ Ei‘EJJ’ ; Eﬁﬁ%?ﬁﬁgl;ﬁ%Manchester code iRfERE > BURUEYE o

16.3 Vf] JEH
ETW@%WE& ’%@ﬁ%ﬁﬁ*ﬁTﬁ°
i@[%: Data rate £} 500Kbps > Preamble £} 4 bytes - ID code £} 4bytes > Payload £% 64 bytes > E![Jéﬁéﬁﬁﬁféﬂ% )

4 + 4 + 64 =72 bytes = 576 bits -Preamble + ID code + Payload
576 * 2us = 1152us = 1.152ms -,%?Féié?iﬁﬁﬂ\ﬂjréﬂ
¥, Enable CRC option » E[Jg‘rfiﬁﬁp 2 bytes EUE%F’F%J
2 * 8 =16 bits -CRC
576 + 16 = 592bits -Preamble + ID code + Payload + ID
592 * 2us = 1184us = 1.184ms -,%“.\E*\EEEHE\JJ‘ fHi]
¥, Enable FEC option - E![Jrf’ﬁ}{ij’ Payload EIfJEQﬂj‘F'E?J » AGEL UV 7/4 'Ift' o
4 + 4 = 8 bytes = 64 bits -Preamble + ID code
64bytes * 8 *7 | 4 = 896bits -Payload
64 + 894 = 960 bit -Preamble + ID code + Payload
960 * 2us = 1920us = 1.92ms -ﬁﬁ’ié@l’ﬁﬁﬁﬁﬂ
+, Enable FEC option - £' enable CRC - EJ[JF?}{%’ Payload » CRC El’:JE\JJ‘Fé?J » AGER RN 714 FFf’, o
4 + 4 = 8 bytes = 64 bits -Preamble + ID code
64bytes * 8 *7 | 4 = 896bits -Payload
16 * 7 /4 = 28bits -CRC
64 + 896 + 28 = 988 bit -Preamble + ID code + Payload + CRC
988 * 2us = 1976us = 1.976ms - SR ]

¥, Enable data whitening option - j\ﬁ?@?fé@ﬁﬁﬁﬁﬁﬂ o
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¥, Enable Manchester code option * éﬁ%«‘fﬁ?jf&ﬁﬁ@ﬁ‘} 2 rﬁ °
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16.4 TX/RX FIFO
TX/IRXFIFO & Elfjg 64 bytes ="y FIFO f' a8 o TXFIFO @'ﬁi%ﬁjﬁ data > Rx FIFO @'ﬁ:%f“’ data o Fy * AL
Fl'1 3-wire flﬁﬁﬁ?l%ﬁ‘y

YA ﬁj‘gg\ TXFIFO fi* ;Lﬂrpe “Ufi'it sleep iy STB state ™, Ji mode CTRL WS N EY bit FMT 28 1(7 1= Hjﬁ%
P LD 2.TX FIFO) RE IC (1 TSR] TXFIFO 5 Rx FIFO ™ s FIE/IT (1 F T EEISEL O, I bR
Rx FIFO, g l']

FIFO register | {1 FEP[7:01 A [[iv TX / RX FIFO U= A W 52 [ T a0kl i ILF#'F—"
| T F'j, TX FIFO = ﬂﬁvlflj ﬁ:ﬂ‘ L FEP[7: O]I;E:I eSS Ji[F F'j, TX FIFO, 1/]:'&_,1H-T§:ﬁ4 b Iﬂ*ﬁfﬁ FEP[7:0] Iﬁlﬂ E'[Jﬁ
LFI'*H TX FIFO &+ 1-0x00 - f/Llﬁr TX FIFO 1 L’—f'fﬁ[fl'f& QZIEI J TX FIFO Ei 1gI[F| ]qﬂ

B G RXFIFO 2RI > 7 ﬁ%{ FEP[7:0]ffi, I if}ifhfi@its RX FIFO, J[iilidiph i irifs FEP[7:0] i, E'IJFT
[1Z]] RX FIFO ILFOXOO zIpf;,l RX FIFO & SHEfRIpE, ] RX FIFO Fifel 4 -

MCU ffi*'] 3-wire 39 4-wire fll,/[quIFj," TX FIFO F&;}:H’, RX FIFO Flﬁﬁ{e ) FI‘T%’T KT gi}ggﬁgiv, ST RE ﬁ\)%ﬁ
LIvaH N I&FI}F@ PK/%,LIIEJE};H F f‘ I—ﬁﬁljv*ii—f’fﬂﬂ\%{gjﬁ, ‘Fl‘/%ﬁ

TX FIFO Write F'mnl&r-._p 0 0 |
| I
| |
= |FEFIE FEP[T:0] | ~a—
| I
I I
63 63

Fig 23. TX /RX FIFO Pointer

FIFO register Il {[1 PSA[5:0[ K EuZ vl JFYIQ Hrt#}““, o :p%[;g’li_ 0x00 o fli = [ B IO 2388 > PR ] 4 fid
SRR I }H’?:T’Eéﬂl Key code = HIj F& EI'X FIFO A v[lqa*ﬂ Fig 24-A -

ﬁ,iﬂ fli— ﬁﬁy%ﬁ&* % E'I}I‘j’?ﬁ%w PSA® FEP 1 * » F'EJ;‘/F, §-PSAX HR%RR > £ FEPX A#h xﬁfg AT
X FIFOJi Jﬁﬁ > qﬁl Fig 24-B -
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PSAT —a=

0 ]
Packell
PSA2 — - FEP1
Packel? FPSA[S] m—
PSA3 —a -=— FEF2 U jiransmit data from
Packeld PSA[5:0] te FEP[7:0]
FSAY — —-— FEP3 FER[7:0]
Packatd
-— FEP4
|
|
|
&3 63
TX FIFD TX FIFQ
Fig 24 -A [l Fig 24-B [

Fig24. PSA 2 FEP fifffolil ([

16.5 FIFO Extension

YN AR R s PuE] 0= 8 AHS 64 bytes:

B EGSEAE  MCU S Y TX FIFO ki » 4 £17iF]"'] 64 bytes i TX FIFO -

WA BSER - MCU ST R I RXFIFO Byl « IIEI =gl fpms ot (overflow) iy
BT EL(underflow) -

RF IC {1 ' &9 FIFO [ fifi(FIFO control register f[1 FPM[1:0]) -

[ “ TX mode * F{w, WP (write pointer)y&3. RP(read pointer) /|-~ 7% FPM[:l:O]F%““T{L_’@Eﬁ »CKO pin FTFJ 1(CKO Pin
CTRL redister f| I CKO[3:0]F4 55447, = “00107) » A 155 0 -

| 7+ RX mode " » FJ'I WP (write pointer)j&. RP(read pointer) » % FPM[:l:O]F%““’{L_’i',EIEﬁ » CKO pin F‘fﬂ 1 ?\[ FIIE% 0 -

TX/RX FIFO [y iz &

F;ﬂg@?] Bytes in TX FIFO | Bytes in RX FIFO
' [00] 4 60
[01] 8 56
[10] 12 52
[11] 16 48
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--—PRF
I by RF IC read)

WP —- IfWP-RF = FPM
by MCL wrile) then
CHO=1
aelse
CHO=0
-+— RF
. [by MCU read)
™
If WP-RP = FPM then
CKO=1
else
L CKO=0
WP e ]
by RF 1C write)
63 B3
TX FIFQ RX FIFO

Fig25. FIFO extension

FIFO % Uﬁgg VS (I R

TX FIF

[ | WP(wrlte pointer) — RP(read pointer) <= FIFO threshold, [ CKO pin = 1

u WP (write pointer) — RP(read pointer) > FIFO threshold, [![] CKO pin =

WP £Li MCU i * 3] %] TX FIFO [iufffs! « RP £L47 RE chip & TX FIFO fl ;.H PRIV 3% TR (modulation) i,

£l o

RX FIFO:

[ | WP(write pointer) — RP(read pointer) > FIFO threshold, }!]] CKO pin =1

u WP(write pointer) — RP(read pointer) <= FIFO threshold, [!|| CKO pin =0

WP ﬂ?ﬁ RF chip # 5% 5 * RX FIFO EU?F”,#%T! ° RP iL?F“, MCU 7£-RX FIFO f] I}-{éj’éﬁ[?vH',EUfF’ﬁ? o

J[IF¥E FPM[1:0]=01 » .2 TX FIFO i EFE#F%!* ;8 bytes RX FIFO f Eﬁ#%ﬁs } 56 bytes
;FIFO WP -RP = 8 qu » pin CKO 1278, 15 {4 MCU p %Elﬂﬁ’%" I 83555 overflow - =~ V£ 0 -
RX FIFO [y WP — RP > 56 ET] pin CKO L 1 8%k MCU Fi | gi IF,@ E%LV' IFjH‘/ underflow &~ £} 0

[Efgl =t (Mode of operation)
A7105 RF chip Fi' 53 ¥ 2 78 oI 7 [Ei=¢ > Direct mode, FIFO mode - FIF%"“{L_ mode control register (0x01) f[1 bit FMS >
L%ﬁ}pﬂjﬂ (A= o

17.1 Direct mode
Direct mode & fi ™ [# 1[4 RF 3pjig1 » 7 TX i Baseband &5k ﬁ’gw{v[ 2% RF IC fiu Data |0 pin > RF chip f& it vf]
[zﬂ’ﬁﬁ‘« PR R 2 s - RXCRHR S e Ejk—%‘%f“ HIREYR - Baseband +1ﬁ3=g STV YRF L -

Data |0 pin i* (M- [ ol -

1.GPIO1 % GPIO2 pin 3 TRXD(GPIOx CTRL register [ GPIOXS3-0=0111, TX / RX H "4 pin)

2.GPIO1 7% GPIO2pin iy TXD/RXD(GPIOX CTRL register {1V GPIOxS3-0=1000[RXD] or 1001[TXD], TX / RX - pin)
3.SDIO pin(Mode CTRL register i DDPC=1, TX/RX H *[%5| pin)
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17.1.1 TX @2

AZfl 1 Strobe command - i (SIEGE T TX #120» - [fiP] Bt Data IO}{@]’E}H@E o Fir,?h{e] =Ry % FIAZH T Strobe

command - s TX #81=4 » [11Z] STB state -

STATE

y

5B HWRLL 3

™ X

5T8

SPI ChD
(SCE,BCK.2010]

Samha Cormad_TX

S Cor Mand_Swasiy sk p

Dara 10

P IRQ_WTR
(IR 3:01=0000}

| TX dala ransmil valid

Pin IRD_TMED
{IRQ[Z:0)=0010}

Fin CKO_MRCK

(CHO]30]=0001)

Wi bit MCS=0
Pin CKO_BCK
(ERO]3:0]=000)

Fin CKO_MRCK

(TR0 30]=0001)
Whan bit MCS=1
Pin CKO_BCK

(ERO]3:0]=000)

™ ™ T2 T3

TO: RF chip pawer an of reset HE

T1: WTR=1, FLLon -

T2: Erder TX stane Ta-T3:
T5-T4:

T3: alart ranamil data
Td: erd of raremit dala

T+ TS

Heal setting time
PLL an sestling tme
T saliling time
Fansmit ime

Fig27. Direct mode fiJ TX @‘éﬂ\ﬂj‘ 'i"q%:]l

L j
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17.1.2 RX 5EH-
Al Strobe command - T {BPNERE T RX B - 1Y) Bt Data 10 #YFEVE] ‘F{ﬁ‘gfﬁ[ﬁﬂ?ﬁ’?}fé » Fa%F Strobe
command - Ffijh RX 814 » [11%]] STB state -

L.
7

STATE b4 5TR XOWPLL A 578

SPI ChMD

(SCE,5CK S0I0) Sroha Conmand_RX Shioba Command_Sondby v

Dea 10 |f R data raremi valid —

Pirn IRQ_WTR
[IRC{3:01=0000} |

Pin IRO_TMED
{IRQ{Z0]=1010) |

Pin CKO_MREK “_ﬂ_l—]_l— : =
TCRO]3:0]=0001) r
Whan bit MCE=0
Pin CHO_BCK |'|J'|J'|_|_ .
TEx0]3:0]=0000) |

Pin GKO_MRCK I I

LCHO]30]=001)
Whan bit MCS=1 —

Pin CKO_BCK I I ]

TER 0| 21| =000

il T T2 TiT4 Th
TO: RF chip power an o ress| T1-Ti: Hial setsing time
T1: WTR=1,FLLon T3-TZ PLL an sestling fima
T2: Enler RX atate T4-T3: X setiling time
TH: start 'ransmit data TE-T4: Fansmit ime

T4 end of traremk dala

Fig28. Direct mode [V RX }%’L{'fﬁ\ﬂj fi'.q?-ﬁl

Bt | Bio | Biit 1 Bit 0
Mon-Manchester code Manchester code
(Bit MCE=0) _|_ (Bit MCS=1} |
Fin CKO_MRCK e Fin CKO_MRCK
Fin CHO BOK Pin CKO_BCK | | |
|
h-| |-d 1/Data rabeh-l LI
1{Data rJlte - —hJ
2 1 Data rate
Fig29. bit MCS=0 7 1 [ » BCK, MRCK [i§ -[f
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17.2 FIFO mode

RF chip [*[3# FIFO » ffi® [ #7i"®] 3 or 4-wire ﬁﬁ'ﬁﬁ’@éé"){ﬁ[%" TX FIFO {1 ff’fﬁ‘: RF chip = » [‘Jg‘,ﬂ’f@ HF?{%ET E'IE{*J}[%”
VR R AR S RN o B U ?E‘FE%%FT FIEAES UGB HIIR(ID code) » e fl * RXFIFO o SUnb— [l ey g i
[ R PR 3 or A-wire /U] f-RXTFIFO Gl > Jaidis MCU [ [ fie -

17.2.1 TX MR-

fii™] 3 or 4-wire ﬁEG{@]’ AUEEYR[ " TXFIFO - fi ™ Strobe command » ffi 7 [SIRFEE ™ TX Mt - F'#JZ{F"”’EI;’:%?HS] ) @@U
(eSS FﬁE'E*J’iﬁFﬁ%TX » [FIEPRULY state

STATE

TX 5TE

STE >|<WPLL )](

ﬁ<_

SPICMD
(5C5.5CK,5010)

Simta Commnd _TX X

T®

Fin IRO_WTR
(IRQ[50[=0000)

< FIFO packet ransoil daka

Pin IRGQ_TMEQ
(IR 0=

Fin IRC_EQAC
(IR :0]=00)

|
2
X

|

|

|

|

|

|
|‘
|
|
|
'r
|
|
|
.

|
|
I

1 T2

T RF chip power on of fesel
T1: XOSC stabifzed

T2
T3
T4:
Ts:
TE:

WTR=1, PLL on
Enter TX slaba

start transmit data
end of access code
and of tranamil data

T2

T4 TS

TITTT

T1-Tix: Xial sattling tima

T&TE PLL on setting time

Td-Ta: TH satlling tirme

TE-T4: transmit time of access code & praamble
TE&-T5: FIFO packed transmit data

Fig30. FIFO mode [ TX {2 i - fi
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17.2.2 RX $ 5y

B * Strobe command - ffi~ [SINERE T RX B, ?f?ﬁﬁ?ﬂﬁl(ﬁjﬂﬁ ID code & pin RX_SYN Jﬁ%iu}“, 1- ﬁ*‘ﬂ\ﬂj‘ s F Y
FIRIIAH * RX FIFO « Snb— 29[ b v gh e nﬁﬁléﬂﬁﬁ@%Rx [ state © {173 or 4-wire /T EUREEISTY
I 7-RX FIFO F3t11

|
STATE  loe= )I(

| STE RX %{ 5TB
I
&P CMD
(805, 50K, S0H0) >K I Shioeo Canmand_3x X ]. H<
RX | | | | Wirite data to FIED \[
Pin IR0_WTR | | | |
[IRC3:0=0000} | |r | |
Fin IR GO
(IRCI:0E0010} | | | | | I—
Fin IRC_FS¥NC i i
(IRCIEA[EO001} | | | | l I I_
| I | | I |
o T T2 TiTdo T8 Ta
TO: RF chipy power on o resel T1-Tix Wil satlling fimea
T1: XOSC stabilizad T2-T& PLL on setting time
T2 WITR=1, PLL on Te=Ta: write data to FIFO
T3: Enter R¥ stata
Td: carmier debac] fds a camar
TG comect access code find
T: and of RX data
Fig31. FIFO mode [¥ RX }%qéﬂﬁjﬁ'»q%ﬁl
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18. ADC (Analog Digital Converter)
AT1025RF chip [*[#— {8 & 7 HiE= gy il (ADC) » | i PJF’?WE@ ~RSSI-~ &4 (Carrier) {1 - #5373 pin RSSI (pinl)
el S TR

ADC il BB j\_PH%ADC % 5 T 1! 20 i ADC [ IREIORG R - % 1] ADC ¥ » f & ADC control
register F{' bit FSARS - :#{& ADC Eﬂjﬂj’fﬁﬁﬁt sysrem clock / 4 f\/ system clock / 2 -

18.1 @EHE[]
AT7105 RF chip [* [~ o bh[IE L ROHIE - f B RF chip pu™ (ERUHENE o ™ -

7+ Sleep state  STB state ~, | ADC control register i1 bit RSS=0 & » ?ﬁéb mode control register f|1 bit ADCM % 1,
RF IC n‘“r ,Iéﬁﬁﬁg’g[ REARIR igl[r Hi ks IEE (ZPRENIE (% > bit ADCM Fjgl B EL O« [[IM[#F | & RSSI Threshold
register Hl blt ADCI7:0]F Vil fi(The relative temperature isaround +2 ‘C * ADC[7:0]) -
J[IZESleep state  STB state Eﬁ E'Jn‘“ rﬁ[p Z[| Sleep state ** STB state Eﬁ TH trH; RE[R

*=9t ADC control register |1 bit CDM ] PR R E%Eﬁ'ﬁ}ﬁﬁéitiﬂu °
P.S ﬁ?gﬁ%ﬁ 217 SLEEP mode ENHREVE - l’ﬂ% Fﬁsﬁ* °
18.2 RSSI £

A7105 RF chip ﬂm@%’ﬁj RSSl(received signal strength indicator) - " {fif] RF Elfif%ﬂﬁi@ o Y RSSI &% » RSSI
ffifi* f£-ADC register I » #f#!fifi 0~255 %LIHF,?F% L@ RSSHfIg | - EHS‘EE@FJ@%}J > RSSI fiif
Ao

7+ RX state

gz?ﬁ[to‘gr%’e; Réjsu BEENHIEA (= bltADCMlFAEl;J*J{gBQF o il 7] HF | 5-ADC register rllbltsADC[7 J#5V RS

[ﬁjf » {257 ' 1§ ADC control register f[1[i bit CDM E%‘Eﬂl?ﬁ%ﬁﬁ@gttﬁﬂ o

{ ADC register f|I bit RSS=1 i ﬁféﬁ mode control register f| 1 bit ADCM £ 1 » f#; i RSSI glgﬁu
| fifi

18.3 #ipds(Carrier) [{f]
AT105 RF chip | #{fl pin GPIO il i Jill» BERHIFNL £ 20 0 (S8E5E % - 4RI RSSI BN » I (EHIEN (=547 RSSI
Threshold register [|1 bit RTH[7: O]t’ﬁ%?,tu RSSI [ EFFEIF;“*' Fig B |}_’[Eﬁ pin IRQ F’*ﬁ”'. hlgh vahb o Ko T Hifl JLI’ low ¥&fF o

tﬁ » {2 [T ' - ADC control register |19 bit CDM 3 %’?f.ﬂg‘/igﬁ@gdﬁﬁ o

18.4 % [S ’%‘F?WEHE[]
A7105 RF chip 4 pin1 RSSI ﬁl‘ﬁj‘ B - Eiiﬁﬂfﬁﬁﬂmﬁp SRl E'?E[Iﬁ? |*5FF§§[§J 0~1.2vVdc -

'\‘h’it H UFEFF?W 1 = RSSI(RF chip pin 1)#l » 5% ADC control register |1 bit XADS=1 - bit RSS=1 '] » VCO test
f [ 5 9A3F pp IF g F
control reglster fIt RFT3-0 I%t x01x " & » fﬁ‘ﬁﬁ mode control register [ 1 bit ADCM £% 1 i{H[é’(’ﬁ f[ﬂ[ﬁsﬁ; AOENE] -

F&’%’E‘%fﬁ” CENE (% bit ADCM rﬁr’léﬁ%ﬁ% £50 ¢ ffli"|HF | ¥-ADC register f[1 bits ADC[7:0]F7=vV e fii -
[ﬂ » [P+ ' 1 ADC control register |15 bit CDM %”ifﬁ'ﬁ?i@f@gwﬁu o

ADC B :

Bit i)

XADS |RSS All state RX state

0 0 16V EDEI(T B s SLEEP state) -

0 1 = RSSI £H[/#0% i (carrier detector)
1 0 i =] pin RSSI it 9t fill (55 ADC £ |--
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19. TWOR(Wake up on Radio using Timer) » WOR(Wake up on Radio)

A7105 RF chip [*|— i Timer %~ {il [Zfy RC oscillator ’ f}'-ﬁd’tﬁ'%lkfﬂ LY FIPVE] > [P MCU 2 RFIC 32

= pifEL N (Sleep Mode) » [V i riﬁrd,ﬂlilﬂ’ TERRI) > g fF BET | i B MCU fdil 1 l‘p’ 2“ SRR RF g, lﬁ‘sﬁﬂ
FL TWOR [ -

WOR perF“ HIRLFE P 1 Timer % RC oscillator, ,ijfg;g‘pjﬁﬁf I*Eﬁf P REIC =73 7 RXINE, [S,i%:JIS‘EJL['ﬁU?%
EFFT'%TF%@ MCU #9s ~ [&-

19.1 TWOR

B IHE f lftﬁ_élH RC OSC register | ~ RC OSC register Il %Lf?gjtlmlng » i FEEl RC OSC register Il {1 bit RCOSC_E
& [TWOR_OE =1 > ? g Timer » A[Jfi* i3 A7105 14 pin GPIO J.Li,ﬁyny (=i B MCU g s, F% TR

u Stepl: jui&iﬁ} RC OSC register Il j TSEL bit 2 {5 fﬁl @Y timer, WOR_AC ﬁ‘} WOR_SL.

[ | Step2: < timer pJEﬁF 1(WOR_AC][delay range : 244us~15. 6ms]p\/ WOR_SL[delay range : 7.8ms~7.99s]).

[ Stepa3: i’;”u GPIOx pin ﬂJﬁ?Ll’ fi' 45 EL GPIO1 # GPIO2 pin flfart!s, # SEPERY GPIOXS 7% 0100>

TWORWOR). F
W Step4: [ RC oscilator[RCOSC_E=1], fijis TWOR H#[TWOR_OE=1].

I I I 1

f WOR,_SLY
VWO AL

GEPICR pin
L wWoR_SLd | woR_sLs
I OWOR_AC 1 | woR_AC

Fig32. TWOR timing

P.S TWOR 7 (= ff" mode ™ {—‘:’F‘ﬁb i - [HELH RC oscillator 14 %= System clock rﬁ FJyIE' 2 'E;f?w TWOR ;- i
i HisE) System clock, 3 RC oscillator 5% [ 1E#% 1-(RCOSC_E=1, 5% 250us 17+ > Yppi 7 crystal disable i
state(SLEEP & IDLE) * > F Ju#:ci, B

19.2 WOR
fpuH]H 2t RC OSC register | - RC OSC register |l %tf’?%tlmmg %, ;—[ﬁ’ RC OSC register Ill f|1 bit RCOSC_E I%"“tﬁ
1, bit TWOR_OE F%tﬁ 0 - fJf Mode CTRL register fi WOR_EN bit I%t , A% WOR mode, F%’f’t‘%ﬁm“:

n Stepl: FE WOR sleep time FIJEJJ’F[J(WOR_AC[deIay range : 244us~15.6ms]) » WOR action time EUEﬁFSJ
(WOR_ gL[deIay range : 7.8ms~7.99s]).

m Step2: ' GPIOx pin (' # & fL GPIOL {% GPIO2 pin i1, il e[ GPIOXS 1%
OlOO-)'IfWORANOR)

[ Step3: ES“;‘W RC oscillator[RCOSC_E=1], 7} FETH'. TWOR F¥#[TWOR_OE=0].

W Step4: iy WORIWOR_EN=1].
| [ I
STATE ¢ RX >F SLEEF >I< RX >I< SLEEP X RX ><_
| |
| WOR action fime

[ |

|

|

E— | L

e »o [
WOR sleap time ! : I
| —»! — |

RF sattling time{X'stal + PLL + R, =1ms)

Fig33. WOR timing
WOR ' it sleep, STB state ™ g7« &' i RXSPNE™, 1/{!{# [ Z[FVEE 7|2 | GPIOX pin i fit MCU & [ | F*EHJ’ RFIC
?‘*g*‘”@z‘iﬁﬂlrﬁﬂépfj state - 7+ sleep state ““#%[| RX state Eﬁ, RF IC F“f | settling time g1 rﬁ
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20. Battery detector

A7105 RF IC [*|# Battery detector I {fi}f]] RF IC REGI(pile)EIfJ%’Eﬁo Tt T kL sleep state ?{BF{‘ FIERRL, = (Emppe fa
f§-2.0V~2.7V, 7i5 8 {fi level -

MR =0 R

[ ] Stepl: “#ZErRYZEsleep state.

[ | Step2: ?@%E&@iﬁﬂ 4h:(Battery detector register fiy BVT2-0]).

[ | Step3: ﬁféﬁ”ﬁﬁﬁfmﬁﬂ. Battery detector register iy BD_E £} 1, 5% 4us [V i =it & [ 1EEIR L 0).
[

Stepd: 2V [ESIRIEEA?, (AL 1, [ A REGI pin FRSSH SRS, .0 1] A REGI, pin ] 5 i
f@ﬁﬂ%’!ﬁﬁ?v Battery detector register fi*J bit BDF)

21. EF[EE(Application Circuit)
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1 ‘ 2 3 4
Use Lump Elements for Matching Circuit
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Size Number Revision
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22 Ordering Information

Part No.

Package

Units Per Reel / Tray

A71X05AQF/QI

QFN20L, Pb Free, Tape & Reel, -40°C ~85C

3K

A71X05AQFI

QFN20L, Pb Free, Tray, -40C ~85C

490EA
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