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Frequency bands: 2400 — 2483MHz ISM band.

FSK and GFSK &g

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 channelindication

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.
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Figl. A7105 QFN Package Top View

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

Pin No. Symbol 1/0 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)ji * .
7 GND [ BB
8 Xl Al Pl R
9 X0 AO | PR R R
10 VDA3 | Voltage supply for PLL part
11 SCS DI A S e
12 SCK DI FIEI Y i ok
13 DVDD [ Bt FEVRR
14 SDIO DI/O | HII/T Frevhl (F5E.
15 GND [ BB '
16 Glo1l DI/O | 2 iEbk " Ml 1/ {5 Erevkl g5k
17 GlO2 DO | %= (E8kar * Mard 21 fIvill /i Erevkl (B3
18 CKO DO | FTEs .
19 REGI Al Regulator input
20 VDAl | Regulator output and voltage supply of IF part

Note : A : Zit*(Analog) - D : g+ (Digital) ~ I : gE?J“ (Input)~O: ﬁH‘. (Qutput)~ P : F%“‘{’Fl (Power)

Jan. 2008, Version 0.1(PRELIMINARY)
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7. 7 EhE A

Parameter With respect to Rating Unit
Supply voltage range (VDD) GND -0.3~5.0 Vdc
Other 1/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. %;’?n =S
(Ta=25C, 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 pA
sleep mode(INT.RC on) 3 pA
Idle mode(X'sta off, REG/on) 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 AMIC Communication Corporation
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Image rejection 20 25 dB
RSSI range @RF input -110 -55 dBm
RX setting time Loop bandwidth 500K 20 usS
IF calibration time 300 uS
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 \%
Low Level Input Voltage(Vi.) 0 0.2*VDD Vv
High Level Output Voltage(Von) |@lonw=-0.5mA VDD-0.4 VDD \%
Low Level Output Voltage(VoL) @lo =0.5mA 0 0.4 \%

Jan. 2008, Version 0.1(PRELIMINARY)
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9. SR
hip ¢ | 51XB-bit (OIS i I 3 G 4 IV A 7 (e o R -

A7105

9.1 P B

Address ] 1payl g7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Name
00h W | RESETN - - - - - - -
Mode R - FECF CRCF CER XER PLLER TRSR TRER
01h w DDPC ARSSI AIF DFCD WOR_EN FMT FMS ADCM
Mode control R DDPC ARSSI AIF CD WOR_EN FMT FMS ADCM
02h R/W - - - - - vCC VBC FBC
Calc
F?SS | w FEP7 FEP6 FEP5 FEP4 FEP3 FEP2 FEP1 FEPO
Fl(ljilg " w FPM1 FPMO PSA5 PSA4 PSA3 PSA2 PSA1 PSAO
05h R/W FIFO7 FIFO6 FIFO5 FIFO4 FIFO3 FIFO2 FIFO1 FIFOO
FIFO Data
06h
R/W ID7 D6 ID5 D4 ID3 ID2 ID1 IDO
ID Data
07h W | WOR_SL7 | WOR_SL6 | WOR_SL5 | WOR_SL4 |WOR SL3 | WOR SL2 | WOR SL1|WOR_SL0
RC OSC | R - - RCOC5 RCOC4 RCOC3 RCOC2 RCOC1 RCOCO
RC%SQC " W | WOR_SL9 | WOR_SL8 | WOR_AC5 | WOR_AC4 | WOR_AC3 | WOR_AC2 | WOR_AC1 | WOR_ACO
09h
RC OSC Ill W | BBCKS1 | BBCKSO - - - RCOSC_E TSEL TWOR_OE
OAh . w ECKOE CKO3 CKO2 CKO1 CKOO0 CKOl CKOE SCKI
CKO Pin
0Bh
GPIO1 Pin | - - GPIO1S3 | GPIOS2 | GPIO1S1 | GPIO1S0O GPIO1lI GPIO10E
0Ch
GPIO2 Pin II - - GPlO2S3 | GPI02S2 | GPIO2S1 | GPIO2S0 GPIO2I GPIO20E
((:)Iggk R/W GRC3 GRC2 GRC1 GRCO CscC1 CSCo CGS XS
OEh R/W SDR7 SDR6 SDR5 SDR4 SDR3 SDR2 SDR1 SDRO
Data rate
;)I'_:th R/W CHNY CHNG6 CHNS5 CHN4 CHNS3 CHNZ2 CHN1 CHNO
PlLOLhII R/W DBL RRC1 RRCO CHR3 CHR2 CHR1 CHRO IP8
11h W BIP7 BIP6 BIP5 BIP4 BIP3 BIP2 BIP1 BIPO
PLL Il 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 | ACS8-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
_Il_f'(hl w TXSM1 TXSMO TXDI TME FS FDP2 FDP1 FDPO
15h
w - PDV1 PDVO FD4 FD3 FD2 FD1 FDO
X
16h w DPR2 DPR1 DPRO TDL1 TDLO PDL2 PDL1 PDLO
Delay |
D ellzc " WSEL2 WSEL1 WSELO AGC D1 | AGC_ DO | RS DLY2 | RS_DLY1 | RS_DLYO
}?8)? - RXSM1 RXSMO AFC RXDI DMG BWS uLS

Jan. 2008, Version 0.1(PRELIMINARY)
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19h
. R/W MVGS - IGS MGS1 MGSO0 LGS2 LGS1 LGSO
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 lll
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 ADCS5 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 I
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 VCOC3 VCOC2 VCOC1 VCOCO
VEO current R FvCcc VCB3 VCB2 VCB1 VCBO
Calibration ) ) )
25h w = - - » MVBS MVB2 MVB1 MVBO
VCO Single band R DVT1 DVTO VBCF VB2 VB1 VB0
Calibration | ) )
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 - 3 TXCS PAC1 PACO TBG2 TBG1 TBGO
TX test
29h
Rx DEM test | w DMT DCM1 DCMO MLP1 MLPO SLF2 SLF1 SLFO
2Ah
Rx DEM test || w DCV7 DCV6 DCV5 DCV4 DCV3 DCV2 DCV1 DCVO
2Bh
w \ - - - 5 5 CPC1 CPCO
CPC
2Ch W - - - - DBD XCC 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 I
If:%' w IGFI2 IGFI1 IGFIO IGFQ2 IGFQ1 IGFQO IFBS LIMS
31h R/W RSC7 RSC6 RSC5 RSC4 RSC3 RSC2 RSC1 RSCO
RScale
32h
. w FT7 FT6 FT5 FT4 FT3 FT2 FT1 FTO
Filter test

Legend: - = unimplemented

Jan. 2008, Version 0.1(PRELIMINARY) 10 AMIC Communication Corporation
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0.2 JETe Bt

9.2.1 Mode Register (Address: 00h)

Name R/W| Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Mode R/W |--/ RESETN| FECF/-- | CRCF/-- | CER/-- XER/-- | PLLER/-- | TRSR/-- | TRER/--
Reset -- -- -- - -- -- -- --

RESETN : E!F&liﬁfﬁ' register fig * ]EET HERL#RF IC reset -

FECF : FEC %ﬁ;&wﬁﬁ%ﬁ IE TRt

[0]: #+- FEC ﬁ%ﬁijE [1]: #*~- FEC bﬁg}%?ﬂ

CRCF : CRC i =8, I el

[0]: %+ CRC gﬁ}’ﬁg’ [1]: %5 CRC ﬁ%g‘ L

CER : RF chip FFSRE, IR

[0]: %= chip ffaﬁf [1]: &= chlpFJfFl’To

XER : T =B BFOE, iRl

[0]: o F=Uy i Téﬁf [1]: 3 P -

PLLE : PLL RIFGHYE, IPa i

[0]: # PLLEgHl = [11: &7 PLL T -

TRSR : TRX state ,'T’*F" YL

[0]: *%+. RX state - [1]: *%. TX state °

* EI‘,‘?@HETRERzl Eﬁ o

TRER : TRX state P&, IR

[1]: %~ RF =7 TXor RX »

9.2.2 Mode Control Register (Address: 01h)
Name R/W| Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

Mode Control | R/W| DDPC ARSSI AlF CD/DFCD| WOR_EN FMT FMS ADCM

Reset 0 1 0 0 0 0 0 0

DDPC(Direct mode data pin control).: Direct mode EEﬁ SPI fY SDIO FI'I fEdata 910 -
[0: HiFfl - [2]: F
ARSSI : i& RX mode [jFIFERE RSS! -
[O): HiFfl - 2] ¥ -
AIF(Auto IF) : % RX mode ﬁ%%ﬁ'lgﬁﬁpﬁ% it IF 3k o
(0]: ] -
[1]: 3ﬂ‘ﬂ‘: o
LO #i==(RX) = LO #i(TX) - IF #fi.(bit ULS=0 : upper side band)
LO #i(RX) = LO #i(TX) + IF #i.(bit ULS=1 : lower side band)
CD/DFCD :
CD(Read) : Carrier detector 75 -
DFCD(Data Filter by CD) : #%[!i Carrier Detector F3E TR VRIF &)
[O]: RIFfl - [A]: 3= -
WOR_EN : WOR mode;arﬁ °
[O]: Wbl - [A]: 7= * Hi#MCU 32t wake up (BT, @1 [ ISIREL O -
FMT : FIFO mode test -

[0]: Normal - [1]: FIFO mode test - £ FIFO mode T [HE=0F ¥ - FJ 5 RS T &) (packet) =R Fﬁg’léﬁ%{iﬁﬂo

Jan. 2008, Version 0.1(PRELIMINARY) 1 AMIC Communication Corporation
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FMS : Direct/FIFO 8=\ -

[0]: Direct 1=t o [1]: FIFO f§i=4 o
ADCM : ADC Eliﬁﬂﬁj: °
[0]: RAFf ADC EHHIE =1 BIHIA A5 » [1]: BNHIEHS o H{EUIIA S & > =6 7 @ F IEERR 15 0
ADCM None Rx state RX state
[0] None None
11 (e RN RSSI &I~ #id {3 ~ 391 5K ADC
B
9.2.3 Calibration Control Register (Address: 02h)
Name rRw| Bit7 | Bite | Bits | Bita | Bit3 | Bit2 | Bit1 | Bit0
Mode Control 11 R -- -- -- -- -- VCC VBC FBC
Reset - -- - -- - 0 0 0

VCC : VCO Current Calibration f ¥z J%F“ﬁ: °

[0]: %%Jﬁfj VCO Current Calibration g% =1 ¥=5055 » [1]: #LEEFH= - F# FEYER Y o IH*WQEIE*J{%[KH" 0-

VBC : VCO Bank Calibration ﬁ?‘*,__,gjaﬂ*ﬁt °
[0]: FTAFJGF 1 VCO Bank Calibration ﬁ&“lﬁf‘*i’ﬁ‘} - [1]: ﬁ«ﬁ“;ﬂ’ [g FvE Ry n—n&pﬁgl ﬁ(ﬁ[;ég

FBC : IF Filter Bank F¥&5E. TE];".R’F.. °
[0]: F.rgfif | IF Filter Bank gy =IHL ¥R o [1]: BEEEFE - gr[iri(%%w?ﬁa ) F@ﬁgﬁlébiﬁ[ﬁ,ﬁ%o °

9.2.4 FIFO Register | (Address: 03h)

Name RW | Bit7 | Bit6 *.W Bit4 | Bit3 | Bit2 | Bitl | 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 i it 478 « FIFO sl - = FEP[7:0]+1 «

9.2.5 FIFO Register Il (Address: 04h)

Name RIW W Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | BitO
FIFO Il FPM1 | FPMO | PSA5 | PSA4 | PSA3 | PSA2 | PSA1 | PSAO
Reset 0 1 0 0 0 0 0 0
FPM[1:0] : TX/RX FIFO Ffl izt -

RS Bytesin TX FIFO | Bytes in RX FIFO

' [00] 4 60

[01] 8 56

[10] 12 52

[11] 16 48

PSA[5:0] : TX FIFO packet @é@i‘pﬁﬂ-?ﬂ: o

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 - B=¥RIE [l 773 -

Jan. 2008, Version 0.1(PRELIMINARY) 12 AMIC Communication Corporation
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9.2.7 ID DATA Register (Address: 06h)

ID DATA
Reset

ID[7:0] : ID data - %Fﬁ‘ﬂsli‘éﬂ}[ﬁk ﬂ_‘a‘?’f‘ﬁ%ﬁ o

9.2.8 RC OSC Register | (Address: 07h)

RC OSC |
Reset

R/W

WOR_SL[7:0] : WOR Sleep Time delay F%‘ri‘—_ o (7.8ms ~ 7.99s)

Sleep time :(WOR_SL[Q 0] +1)< 32 X(—4O;-2 )S o

RCOCI5:0] : RC oscillator calibration counter value -

9.2.9 RC OSC Register Il (Address: 08h)

RC OSC I
Reset

w

WOR_ACJ4:0] : WOR ACtion delay [%‘ri‘—_ o (244us ~ 15.6ms)

ACtion time :(WOR_AC[5:0]+1)><]>{$JS o

9.2.10 RC OSC Register Ill (Address: 09h)

RC OSCIl
Reset

| BBCKSL|BBCKSO | -~ | - | - |RCOSCE| TSEL |TWOR OF

BBCKSJ[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 ?ﬁ'&;&% °

[0]: Bl - (2] FFECH) -

TSEL : %Eﬂj%ﬁpﬂ@ﬁﬂjf&ﬂ °

[0]: ffi"] WOR_AC - [1]: f{i*] WOR_SL -

TWOR_OE : Use Timer to wake up MCU without RF -

[O]: BT+ [11: FCTR) -

9.2.11 CKO Pin Control Register (Address: 0Ah)

CKO Pin Control
Reset

W

ECKOE : 9t Hli YRt 3= -
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S bit (7] CKO[3:012-4i*[0101],[0110],[0111]35 = [ Fifiofsy i -

CKOSJ[3:0] : QKO pin %%ﬁtl‘,ﬁ% °

[0000]: BCK(hit clock) -

[0001]: MRCK(modulation rate) -

[0010]: FPF(FIFO pointer flag) -

[0011]: EOP » EOVBC > EOFBC » EOADC » EOVCC » OKADC -
[0200]: Iy IRfE: - AR IR -

[0201]: I} HI AR = AR U2 -

[0110]: 9f I Sl - =7k I%/4 -

[0110]: 9§ STp4 TRfafe: - 7Y IR/ o

[0100~0110]: WCK Eﬁjljﬁﬁt'ﬁ > (1 bit ECKOE Hx’“ﬂ%ﬁt' EF'ﬁJ?ﬁ‘)Eﬁﬁﬂ °
[1xxx]: fﬁi?]{ o

CKOI : CKO pin [g8f™ [fEt!! -
[O]: ZF= [fyfgett - [1]: [t -
CKOE : CKO pin ﬁ?ﬁﬁf’iﬁf]‘??°
[0]: HighZ - [1]: F'#J?T"

SCKI : SPIB§1E~ il > -

(O] ZF~[pfa; * = [1]: ™ [plfiy *

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

Name R/W | 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 ¥ = # -
o TX state | RX state
'10000] 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(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
[11x4 W
GPIOL1l : GPIO1 pin ﬁ%[ﬁjﬁb'% °
[O]: ?E’ﬂﬁjﬁ&‘& o [1]: E[Fljﬁﬁa’if’.
GPIO10E : GPIO1 piq fﬁ%ﬁflgﬁﬂ?ﬁro
[0]: HighZ - [1]: F%EJTP,%
9.2.13 GPIO2 Pin Control Register Il (Address: 0Ch)
Name R/W| Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
GPIO2 Pin Control Il| W - -- GPI02S3 | GPI02S2 | GPIO2S1 | GPIO2S0 | GPIO2l |GPIO20E
Reset -- -- 0 1 0 0 0 1
GPIO2S [3:0] : GPIO2 pin %%ﬁé'&i&% o
14
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b 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
[11xq W
GPI102I : GPIO2 pin f‘;,%?'?'[f’lj ?H', o
[O]: ZE~r) #‘ETH'. o [1]: E[Fljﬁﬁa’if i
GPIO20E : GPIO2 pin fﬁ%’Fﬁ?” .F#JTJ °
[0]: High Z - [1]: s °
9.2.14 Clock Register (Address: 0Dh)
Name rRw| Bit7 | Bite | Bits | Bit4 | Bit3 | Bit2 | Bitl | BitO
Clock R/W | GRC3 GRC2 GRC1 GRCO CSC1 CSCO CGS XS
Reset 1 1 1 1 0 1 0 1
GRCI[3:0] : Clock generation ISH,’F'JES]%‘%—_ °
. f
Clock generation reference(2MHz) = Xal
(GRC[3:0]+1)
CSCJ1:0] : Clock source [RIgHEL o
[00]: master clock / 1 - [01]: masEer clock / 2= [10]: master clock / 2 - [11]: master clock / 4 -
CGS : Clock generation £
[0]: BT~ [11: I -
LT RS
[O]: RFIC i clock ﬂ{fﬂﬁﬂ?ﬁﬁi o [1]: clock Elﬂjﬁﬂ%&'{%%é o
it Master clock: £ Tl * 2P (bit CGS=0)p% 32MHz(bit CGS=1)
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 | SDR7 SDR6 SDR5 SDR4 SDR3 SDR2 SDR1 SDRO
Reset 0 0 0 0 0 0 0 0
SDR[7:0] : Data rate Béfbﬁﬁﬁl%i—_ o
fs stemclock
Data rate = Y .
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 CHN6 CHN5 CHN4 CHN3 CHN2 CHN1 CHNO
Reset 0 0 0 0 0 0 0 0
CHN[7:0] : RF i,
9.2.17 PLL Register Il (Address: 10h)
Name R/W | Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
PLL II R/W DBL RRC1 RRCO CHR3 CHR2 CHR1 CHRO IP8
Reset 1 0 0 1 1 1 1 0
DBL : Crystal oscillator pﬁﬂ}ﬁé—f_j%
[O]: 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 r%‘e“’i— °
PFD
CHR[3:0]+1=——— = ji'fv%[ channel step % 500KHz
2MHz
PFD : PLL 3=t (PLL comparison frequency)
9.2.18 PLL Register Ill (Address: 11h)
Name R/W | Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
PLL 11l R/W |IP7 / BIP7|IP6 / BIP6 | IP5 / BIP5 | IP4 / BIP4|IP3/BIP3|IP2/BIP2|1P1/BIP1|IPO / BIPO
Reset 0 1 0 0 1 0 1 1
BIP[8:0] : RFLO fﬁ“ﬁf]ﬁﬁ*jﬁ@?ﬁﬁi}}( Integer Part) F%ﬁ—_
IP [8:0]: RF PLL 'v?ﬂﬁﬁ?ﬁt‘@ﬁ@-
9.2.19 PLL Register IV (Address: 12h)
Name R/W | Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
PLL IV R/W FP15/ |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 | Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
PLL IV RIW 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

P

' RF @?ﬁ%ﬁi&*;’}ﬂ»’(ﬁﬁ[’}}( Fractional Part)

BFP[15:0]
< U
fRF_Base =PFD-(BIP[8: 0]+ W)

fee = fre_gase T (CHN[7 : 0]-Channel Step)

§t.

= e £ RF 197 (Effigs
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PFD
4-(2-BWS)*(CHR[3:0]+1)
AC[14:0](Read) :#fisH|{¥ SPI gyl (RX Reg. bit AFC=1) -

Channel Step 341 - Channel Step =

FP[15:0](Read) : PLL 43 §¢iffils) SPI 1t ifi(RX Reg. bit AFC=0) -
[ r',’F'J ¥ AIF Zifj<(Mode control Reg. bit AIF=1 Eﬂj)

Jp (RX mode)=RF #i= — IF #iZ(RX Reg. ULS=0) -
RF #i3(RX mode)=RF #ig + IF #id<(RX Reg. ULS=1) -

9.2.21 TX Register | (Address: 14h)

Name rRw| Bit7 | Bite | Bits | Bita | Bit3 | Bitz | Bit1 | Bito
X1 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 M Imiﬁq'
[0]: 21 i EET' fif e -
TME : TX
(0} %@rfgﬁf fLi—
FS: filter . The filter shape is determined by filter band k parameter set by SPI.
[0]: Fﬁ%ﬁﬂ o [ B
FDP[2'O] : Frequency deviation power F@‘%:
LA 'F] %%l (frequency deviation ) :
9 FDP[20]
f., =127-PFD-(FD[4:0]+1)- 7
ﬁ%: PFD 5% Fllfisk
9.2.22 TX Register Il (Address: 15h)
Name R/W Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
TXII 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
TX data rate =
32*PDVI[L: 0]* (SDR[7: 0] +1)
FD[4:0] : Frequency deviation f%%“q‘—_
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
DPRJ[2:0] : &Eﬁﬁdf-ﬁ’,ﬁﬁ*— °
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TDL[1:0] : TX settling Ei%ﬁﬁfgﬂﬁ;“@ o

Tx Settling Delay = 20*(TDL[1: 0]+1)*(DPR[2:0]+1) us

PDL[2:0] : PLL settling f%ﬁﬁﬁ%‘% 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 | Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 &it 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 f%ﬂﬁﬁﬁ%’ﬁ—; ° (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 fHfZifj RSSI settling Eﬁﬂﬂ%’#& o (10~40us)
[000]: 10us - [001]: 20us - [010]: 30us - [011]: 40us -
RS_DLY[2:0] : i RX state RSSI 3] settling Eﬂjﬁﬂ?’{g - (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 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
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[O]:
[1]: demodulation filter bandwidth = 1MHz - [0]: demodulation filter bandwidth = 2MHz -
RXSM[1]:
[1]: 8 bit moving average of data filter - [O]: 4 bit moving average of data filter -
AFC : #is#|fEi(frequency compensation f# ¥2 # -
[0]: = ok o [1]: FIEEEYE
RXDI : RX data = [l -
[0]: :JIE’CI[F[JﬁH'. o [1]: ’D[FIJEE%JH'. °
DMG : Demodulator 5
[o: x1 [1]: x3
BWS : BPF # st & «
[0]: 250KHzZ - Hl]: 500KHz -
ULS: s Up/Low side band 3#4# -
[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 0
RX Gain | R/W| MVGS -- IGS MGS1 MGS0 LGS2 LGS1 LGSO
Reset 0 - 1 0 0 0 0 0
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MVGS : 5;‘:‘1 VGAfET-

[O]: Fr@he [1]: =@h-

IGS : PGA gain select.

[0]: 12dB - [1]: 6dB -

MGSJ[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)

RX Gain Il
Reset

RH[7:0] : VGA s T-F 148 F[iL -

9.2.28 RX Gain Register Il (Address: 1Bh)

RX Gain lll
Reset

RH[7:0] : VGA #T-F &~ L -

9.2.29 RX Gain Register IV (Address: 1Ch)

RX Gain lll
Reset

ENGC | . | | MHC | LLC1 | LLCO | VGCE |

ENGC : End of AGC tuning

[0]:&]%’#& VISP iE![J[%‘EZ’ [ EHE Y] 1D code F frF - [1]: F%T:EZ%E U E | Y e L ?E[E?%:fﬂz“
MHC : Mixer high current E# -

[0]: 0.6mA - [1]: 1.2mA -

LLC : LNA low current 3Z:

[00]: 0.5mA - [01]: 1.0mA « [10]: 1.5mA - [11]: 2.0mA -

VGCE:

VGA calibration Zﬁj:. R YER Y i o G FIESE RS B O(Combine with FSYNCO).
VGA calibration will be done when VGCE or FSYNCO active high.

9.2.30 RSSI Threshold Register (Address: 1Dh)

RSSI Threshold | R/W

Reset

ADC7/ ADC6/ ADC5/ ADC4/ ADC3/ ADC2/ ADC1/ ADCO/
RTH7 RTH6 RTH5 RTH4 RTH3 RTH2 RTH1 RTHO
RTH[7:0] : &3 [fnf(carrier detect)d Y I'QEIFEE':““Q‘—_ o

CD=1 for RSSI(ADC value) = RTH -
CD=0 for RSSI(ADC value) = RTH -

ADC[7:0] : 1% ~ RSSI ~ B 91 #}{F5E Y ADC ! -
RX state: Digital RSSI output. PWRRgss) = -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 2 Bit 1 Bit O

ADC Control W RSM1 RSMO

ERSS

FSARS -- XADS RSS CDM

Reset 0 1

RSM[1:0] : RSSI hysteresis select.

[00]: 5- [01]: 10~ [10]: 15- [11]:20-
ERSS : Sync Eﬁﬁﬁq RSSI fUEH] -

[0]: B 1417 e
FSARS : ADC ]EE.E’-j’fng
[O]: system clock / 4 -

XADS : ADC EFEE -
[O]: S 1EL@E&ESSI| BE[=ADC B -

RSS : % / RSSI £HE:
[0]: Temperature £ -
CDM : #iyd(Carrier) (fREHLE" -

[O]: H-EHHI - [1]: s (Enf(for Carrier) o

[1]: system clock / 2 -

9.2.32 Code Register | (Address: 1Fh)

[1]: RSSI ﬁ‘f Carrier 1] »

Name R/W Bit 7 Bit 6

s | s

[1]: B9 FESET=ADC £l

Bit 3 Bit 2 Bit 1 Bit 0

Code | w -- MCS

WHTS

FECS CRCS IDL PML1 PMLO

Reset -- 0

MCS : Manchester code}%‘i

[O]: iyl - [

WHTS : Data whltenlng (Data Encryption):
[0]: RFfl < [4: BT -

FECS : FEC

[O]: FHFfl - [4]: rﬁst,r

?_t: FEC £L{I21(7, 4§ Hamming code.

CRCS : CRC #.

[0]: arfl - [2]: B -

IDL : ID code =B EE -
[O]: 2 bytes - [1]: 4 bytes -

PML[1:0] : Preamble = 3 3 o
[00]: 1 byte - [01]: 2 bytes - [10]: 3 bytes -

9.2.33 Code Register Il (Address: 20h)

[11]: 4 bytes -

Name R/W Bit 7 Bit 6

Bit 5

Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

Code Il W -- DCL2

DCL1

DCLO ETH1 ETHO PMD1 PMDO

Reset - 1

DCL[2:0] : DC = t#4ffifE[ Data ;‘%@r%i__ o
DCLO:
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[0]: DC value hold at 8 bit after preamble detect - [1]: DC value hold at 16 bit after preamble detect -
DCL1:

[O]: 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 ”'“?“éﬁﬁbitﬁ?o

[00]: O bit - [01]: 1 bit(FHFff) - [10]: 2 bit o [11]: 3 bit
PMD[1:0] : Preamble &% (L -

[00]: Obit - [01]: 4bits - [10]: 8bits - [11]: 16bits -
=AU fﬁiﬁﬂﬁ@?ﬂg%ﬁ']ﬁ? PML[l:O]EIfJP%Tq‘:’[’@ °

9.2.34 Code Register lll (Address: 21h)

Name RW/| Bit7 Bit 6 Bit 5 Bit 4 Bit 3 &‘ Bit 1 Bit 0
Code Il W - WS6 | WS WS4 WS3 WS2 WS1 WSO
Reset - 0 1 0 1 0 1 0

WSJ[6:0] : Data Whitening FWF"I seed ?&'?%—L(data encryption key) o

9.2.35 IF Calibration Register | (Address: 22h)

Name R/W| Bit7 Bit 6 Bit 5 i Bit 3 Bit 2 Bit 1 Bit 0

FBCF / FB3/ FB2/ FB1/ FBO/

IF Calibration | | RIW | - - - MFBS | MFB3 | MFB2 | MFB1 | MFBO

Reset - - - 0 0 1 1 0

MFBS : IF filter FIg(Auto)/= fs(Manual)ff ¥ -
[0]: Fignftys - [1]: = poftys -

MFB([3:0] : IF filter :"éﬁ(Manual)F%‘ﬁmr%'f’ﬁgo

FBCF : IF filter calibration @ﬁl/%niﬂfﬁ—? °
[O]: A%¥ERYT] o [1]: ARYEL|E -
FB[3:0] : IFfiIterﬁﬁ@?ﬁ‘—_‘.

9.2.36 IF Calibration Register Il (Address: 23h)

Name rRw| Bit7 | Bite | Bits | Bita | Bit3 | Bitz | Bit1 | Bito

IF Calibration Il 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 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
VCO current RIW _ _ -1/ FvCC/ VCB3/ VCB2 VCB1 VCBO
Calibration VCCS MVCS VCOC3 | /VCOC2 | /VCOC1 | /VCOCO
Reset -- -- 0 0 1 0 0 0

VCCS : VCO I%ﬁ%ﬁiﬁi%‘%: °
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[0]:1mA - [1]:1.5mA -

MVCS : =[5 VCO FirifiZtfg -
[0]:VCB - [1]:VCOC -

VCOC[3:0] : VCO :"Fj’ﬁ%ﬁfﬁf%ﬂ: 0

FVCC : VCO current calibration H?ﬁi/%?&‘ﬁ% o
[0]: #57fs e [1]: Hfee

VCB([3:0] : VCO ?ﬁﬁ.g'lgﬁﬁﬁ%@

9.2.38 VCO Single band Calibration Register | (Address: 25h)

Name rwW| Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit w 1 Bit 0

VCO Single band [ [ _ B DVTL1/ | DVTO/ | VBCF/ | VB2 VBl | VBO/

Calibration | - . MVBS | MVB2 | MVBL | MVBO
Reset - = = - 0 1 0 0

MVBS : VCO bank E1g(Auto)/= g(Manual )i ¥E:E
[0]: FIpkeyE - [1]: = A -

MVB[2:0] : VCO band :"Eﬁr%‘ﬁ@%‘*@_ o

DVT[1:0] : DVT @FE?JH', o
[00]: VT<VTL<VTH. [01]: VTL<VT<VTH. [10]: No used. [11]: VTL<VTH<VT.

VBCF : VCO band [ IE# X BT «
[0]: fb¥ryyr o [1]: ABYELpr o
VB[2:0] : VCO back FIgs ¥ o

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

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

VCO Single band | ., - - VTH2 VTH1 VTHO VTL2 VTL1 VTLO
Calibration 11
Reset -- -- 1 1 1 0 1 1

VTH[2:0] : VCO calibration VT FQ{JE(;EW [@(Threshold)?&*ﬂ\‘_; °
[000]: VTH = Vdd — 0.4V - [001]: VTH = Vdd — 0.5V - [010]: VTH = Vdd — 0.6V - [011]: VTH = Vdd — 0.7V -

[100]: VTH = Vdd — 0.8V - [101]: VTH = Vdd — 0.9V - [110]: VTH = Vdd — 1.0V - [111]: VTH = Vdd — 1.1V -

VTL[2:0] : VCO calibration VT [&f @(Threshold)?&’“’v&—_’ o
[000]: VTL=0.1V - [004]: 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 -

Pé_t: vdd £LIC PJ?‘}B analog regulator EE?JHVF{T“EJ% ﬁiﬁ% Battery detector register RGV[1:0] EIUF%’{L_‘.

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)ElffFf‘ﬁESFi)’—J:’ - (DVDD, +ZEsleep state ™ voltage £L.5F" REGI)
[0]: 3/5 * REGI[# %] [1]: 3/4 * REGI -

RGV[1:0] : IC [ HFRHEAREIS T -
[00]: 2.1V - [01]: 2.0V - [10]: 1.9V - [11]: 1.8V
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BOF : Frhl [fRJHEAE -
[0]: FEPb BT ARG 1 [1]: Frb R AR b i

BVT[2:0] : FrPhPrEe i iy -
[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 : Frf! (IFRC » i R - bt QFIpiEIA S 0 -

9.2.41 TX test Register (Address: 28h)

TX test
Reset

TXCS : TX BRE -
PAC[1:0] : Power amplifier ‘F‘Lﬁ}rr%*ﬁ__ o
TBG[2:0] : TX buffer iéﬁﬁl%ﬁ__' °

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

Rx DEM test | W

Reset

DMT : B F o
[0]: Normal = [1]: Demodulator jf[z -

DCM[1:0] : RX data fi¥ DC f@;ﬁ%f%‘ﬁ__ o
[00]: {1 DCV[7:0]ffit: « [01]: 4+{j preamble <% » 4 DC fif -
[10): {{fH=] 1D code J§ » #&DC i - [11]: 4 data =% + 11EDC i -

MLPJ[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 Il (Address: 2Ah)

Rx DEM test Il W

Reset

DCV[7:0] : DC f-EEEE SPIEY) «

9.2.44 Charge Pump Current Register (Address: 2Bh)

Charge Pump
Current
Reset

CPC[1:0] : Charge pump LEBE 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)

Crystaltest | W | - | - | - | - | DBD | XCC | XCP1 | XCPO |

Reset

DBD : Double delay £

[0]: 8ns - [1]: 16ns -

XCC : Crystal ?L%Ifl’]%"i—_ 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
Reset

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

PRIC [1:0]: prescaler IF part ?Lﬂ,’r%“i__ o

[00]: 0.95mA - [01]: 1.05mA - [1311: 1.15mA - [11]: 1.25mA -

PRRC [1:0]: prescaler RF part ?%HF?’;J& o
[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 7t o
[0]: order 2 - [1]: order 3 -

9.2.47 VCO test Register | (Address: 2Eh)

VCO test |
Reset

wl - [ - | - | TIBI | TLBO | RLB1I | RLBO | VCBS |

TLB[1:0] : LO TX buffer.current 3£ -
[00]: 0.6mA - [01]: 0.75mA - [10]: 0.9mA - [11]: 1.05mA -

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

VCBS : VCO buffer current F%‘*Q‘—_' °
[0]: ImA - [1]: 1.5mA -

9.2.48 VCO test Register Il (Address: 2Fh)

VCO test Il
Reset

wl - | - | - | - | 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 R/W | Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit m Bit 0

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

Reset 1 0 0 1 0 0 1 1

IGFI[2:0] : | part IF AMP igﬁﬁf%}*é 0

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

FE : Where nominal IF gain is 12 db (if IGCO = 1), or 6 db (if IGCO = 0)

IGFQ[2:0] : Q part IF AMP irgﬁﬁl%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

IFBS : IF band pass filter ’F%ﬁffé"%‘ o
[0]: 0.6mA - [1]: 1.2mA -

LIMS : limiter amplifier F%ﬁ,ai:_i‘j%” o
[0]: 0.3mA - [1]: 0.6mA -

9.2.50 RScale Register (Address: 31h)

Name RIW Bi@t 6 Bit 5 Bit 4 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

RSC[7:0] : 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 0
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[l, 1 /7 E1(3 or 4-wire serial interface)fA il

A7105 RF chip ﬂﬁfuﬂ*’ﬁ; FHEREzS U[T%HI 3 or 4-wire f[l, /[J;r gp ==k .ﬁ%ﬁ‘ PR (SCS, SCK, SDIO or GIOx) = JHA 4ELfl
H] 4-wire FH F A p[ﬁl TE;,I:UPTEL%HE El GPIOlp& GPIO2 pin, {f"SPI data out, = %} GPIOx CTRL register [ GPIOxS3-0
E%LE “0110, iﬁafl P

R }‘iﬁ”ﬂﬂ"f* @Eﬂj » SCK Eﬂ@ | 7% (rising edge), }1“1’ FrRHEe(latch) fy ﬂﬁuﬂrﬂ’fﬁﬁ °

i Jiﬁf T AR ﬂj » TR SRR (address) i {51 SCK Eﬁ’ﬁ i #(nsmg edge)Eﬂjf MCU i @it %7 (RF chip F’T
E =T %gfalllng edge)ﬁj“%#lﬁ,g}z\)

10.1 SPI 1?[:‘“

Address Byte(8 bits) Data words(8 bits)
ol 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]: F&/H Et’ﬁjﬂregister o
Bit 6: R/W bit

[0]: Fidata®register o
[1]: f¢registersit!idata o

Bit[5:0]: ﬁ-‘ﬁ‘]ﬂgﬁﬁﬁﬁ igiln

Data words:
Bit[7:0]: ¥FR# 7

10.2 3 or 4-wire ﬁﬁ%{ﬁﬁﬂﬁfm?ﬁ*}/%’ﬁf{:@'(s or 4-Wire Serial Interface Timing Chart)
3-wire F/F- fﬂﬁﬂﬂlﬁ'
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SCS T . . ‘7

SCK § § e 0o 0o 0

SDIO

S R,

|
|

7 X a6 X a5 Koa4 X a3 XAz koAl a0 X D7 A Dy6 X DS Ko eeee X DI XDO
|

|
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 | |

SCK § &5 O I

Il
SDIO AT K A6 K AS X A4 R A3 K A2 K AL A AO X D7 A Dg6 kD5 ke e e e e X DI K DO
T [
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 ABTVI/7 [l PR
4-wire FIFZ fﬁzﬁﬂjﬂzﬁl
SCS j , . ‘—
S S Y B P B

| |
| |
| |
| T
SDIO AT X A6 A A A a4 L A3 X A2 X AL X A0 X Dy7 X Dy >< Dy5 Lo oo ee X Dyl >< D0
|

|
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 | : L |
SCK § *§ o e o o

: [
| [
T
SDI At ) as X as Y aa {as X a2 X a1l (a0 NI 1 X
T
! Do
T
GIOx | X XD X D { DS o eeee (D2 ) Dl K D
| o
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 bt rising edge of SCK

4-Wire serial interface - Read operation

Figd. A1/ 1580 g o
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10.3 ff

Wy B VRS

sSCs j
Read/Write register )(ADDR,EQX DataByte ><ADDR,EQ>< DataByte ADDR, DataByte ceee o0
Read/wi rit::"'fg XADDRF‘FOX DataByte, >< DataByte, DataByte, >< DataByte, LU
Read/Write ID
register XADDR, ><DataByteO DataByte, \DataByte, \DataByte,
Sleep Mode Sleep
Mode
Idle Mode Idle
Mode
STBY Mode ( Command,
Mode
trobe
PLL Mode PLLMme
robe
RXMode X @0 manoqe
™XMode ) EO
FIFO Write Reset HFO wiie
Reset
ope
FIFO Read Reset -Comman \FO Read
Reset *
Fig4. ﬂ’ﬁjﬂ?’?ﬁ'%&'&%ﬁj%
10.4 SPI Eﬂjfi'ﬁl‘f_ﬁ
SCS
T, Tre
‘ SE FC THE
SCK
THW
Tsw%‘
SDIO(Write) AT L A0 D7 DO
Toe 21 €
SDIO(Read) A0 X 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
Tur RX Data hold time. ns
28
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10.5 Strobe Command
ﬂﬁjﬂﬁﬁgﬁ’ﬁﬂ?’f&%ﬁﬂ@ﬁaﬂaﬁ » A7105 RF chip |’ @[}%F’j}" 4bits ]ElfJT\ [F,J Strobe command TMLEE}QT [ﬁ]ﬁ@}{"’ifg ) ;’;zﬁﬂbﬁﬁﬁicqaﬁl
L/

Strobe Command

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

i)
0
is]

f oses ] | [
soio_ [ AT\ A5 a5 a1 | soo /a7 \_Ae_ as M;’f.a){:nz}{m}('nu}(
Zd Vil

Sleap mode Sleap mode

Fig 5. Sleep. mode Command E?*]EI"

scs ] s T | [

soio a7\ a8 as foad | soio /a7 \ a6 as /ome N\ p X A2 X A1 Y A0 N
o

Idle mode e mode

Fig 6. Idle mode Command E?j‘ﬂ'»

scs | F scs | | [

SCK I I I I | SCK | | I * | | I |

soo_ Sar\ a8 S as\ m | soo_ Sar\ ms /S as\ a SR ) ae X ar Y ao X
ol 2

Standby mode Standby mode

Fig 7. Standby mode Command E\JJ:EE:
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scs ] s T | —

SDIO a7 % A/ A5 Ad S0I0 AN VAT

A

PLL mede /" PLL mode

Fig 8. PLL mode Command Eﬁ .

scs | b oses | [

SDIO AT mB N\ As a4 | soio S oar e\ asC me [ A3 ) a2 b oAty a0 X
R:anda/‘ /

R¥ mode

Fig 9. RX mode Command E?*]EI'-

scs | § scs | [

SDIO AT AB N\ A5 [ A4 soio A as N As S/ oae N A X a2 X a1 ) a0

TX moda TX mode

Fig 10. TX mode Command E\JJ%EI'»

scs | r scs | | [

spio_ [ AT A A5\ m soio A as as \ a4/ B3 ) a2 X a1 Y a0 X
FIFD write resat / /

FIFC write rasal

Fig 11. FIFO write reset Command E\JJ%EI'»
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sos | [ ses ] | [

SCH I l I * SCK

soio [/ AT AB A5 P spio [ AT as As M‘{jﬂ}:-ﬁzxm}fﬁ-ﬂ){:
/‘ i

FIFQ read raset FIFD read resat

Fig 12. FIFO read reset Command E?-I‘HJ:

10.6 RF chip Reset Command

A7105 RF chip [& Fl—ﬁ';ir fflsf(power on)Eﬂj‘ fglgﬁg fF,'gmtﬁ(POR) R | H R ﬂﬁfﬂﬂ"fﬁﬁé Mode register
— = gl RF chip -

EJI‘F{ Y[ u‘;‘:ﬁlr’?’ﬂ » 7t bit DO iy SCK Eﬂjﬁ’frF’[“ﬁi(falllng edge)EﬂJ“ ﬁf,ﬂém RF Reset i Jéﬁ[‘ﬁ

ss [
S [ U I 5 PSS e
R | 4 TR ::':'-‘:':""'M'

Fewad KF chip

Fig 13. Reset Command Eﬁ .

10.7 ID Read/Write Command
IR 3-wire f[l,?/[J;r FIf ™ ID v ID i 1 AEﬁFI iﬂiy[ﬂ qgjlfﬁﬂ
T fﬁfﬁ—?%’ﬁ'@,‘" Address Byte > #h/ ID Rea /Write i & VEF@OHE T DataByte o
YIfi =¥ =15 " DataByte 0, DataByte 1 » &E?{L_ SCS=1 - [I'idi i ID Read/ Write fil (™= - f5'5% DataByte 0,1,2,3 Fitl!
Ifs7 F > REIC f[1fd 1D Read! Wiite i)+ &% 1D code fi * b= > fiALE DataByte 0 Fillii =

sos ] | ~

ECK — = = = = = ==

sop N A7 as foas A W a3 Yz },{MX DataByte0 § DataByted1  DataByte? §  DataByte3 :IC

Rasat ID Writs pointar o 0 A
Fig 14. ID write Command Eﬂjﬁc

ses | | [
oA - - - = =
soio N\ a7 /e Y a5 ) ae X a3 { a2 W A1 ):.&n% DataByte0 )  DataByte1 ) DataByte2 ) DataByte3 J

Resat 10 Read polntar o 0 /f
Fig 15.ID Read Command E\JJ“EI'»
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10.8 TX FIFO write /RX FIFO Read Command
T IRL ] 3-wire fI] A TX FIFO f5 &3t RX FIFO FAH"AJ R g [

TX FIFO Write Command
'ﬁﬁ’ﬁ?"ﬁf ’Afdijr(,ess Byte » < TX FIFO Write FAH'AJ » VEF|H " DataByte o YT ENE H‘I%fg,' SCS=1 -
W TXFIFO fi * e

B TXFIFO i * Rl - (T M52 Address Byte » [ Al * o] ﬁ%%@fﬁ‘ﬁﬁﬁ % TX FIFO i g
ipis o BlRE T

scs | [_
o P L = = = =L s ¥ -
soio \ a7 a6 (s ) s ) a3 ) a2 Y a1 ) a0 YpataByte 0 DataByte 1 {DataByte 2 . ¥ PataByte n-f{DataByte n)f

Fig 16. TX FIFO Write Command E\JJ‘? e

RX FIFO Write Command
(Mpfj# 7 Address Byte  #7 RX FIFO Read (i} » .V & |t/ DataByte - 5l - FI‘I%“?[' SCS=1 - 5
T RXFIFO e«

£ %5 RX FIFO %‘f‘%?ﬁ{elﬁﬁ 97 IZ"*?’F'I?J%F"L T Address Byte » Vi B VYR 0 %ﬁl%?@fﬁ’ﬁlﬁﬁ % RX FIFO f
s BEGR Y -

ses | [
o _ MRy - - - - -

soio v [ae Cas Yoae Yas N a2 Yoa1 N Ao Ypstabyte 0 )Datayte 1)Databyte 2) )| — - ) )DataByte n-Y(Databyte n

Fig 17. RX FIFO Read Command Eﬂjfi
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11 55
AT105 RF chip {1 - il f i RL 9 R AR LRV FLIR (RER - [ Rni -l -

11.1 =] Bﬁfiff R
& A7105 1 XI A1 XO %tw Y - T IR (crystal) - S [T RSB T R iy C1

C2 i -

j{'ﬁ'?ﬁ‘ﬁﬁ%ﬁ%‘%j =K FII% CLOCK Plﬁfﬂ BTE A bit XS =1 -

i
1 :
S i

-

FigLs. 7 sy

11.2 il =9t If‘?‘?}‘iﬁn’“‘%
AT105 T [l 19t T ﬁfﬁmﬁ'ﬁ?ﬁ ’ %"51&}%%#0'* [l = U FBESFE] XO ] X R - 1C [P

FI% DC F” FL F‘S“pln XO 75 i {/H?}F
¥ P9 IS EYE » [ CLOCK Etﬁquﬂg’?ﬁ' 4 bit XS =0 - BRI -

= W
Extarnal
clock Solroe I::x':'

Fig1o. 9t HH=piLes fres
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12. FHEETR (System Clock)

u ffll®] A7105 RF chip Ef FACERIff P [fiY Data rate WL%#F??#&{L_’ i Jﬁﬁ T%(IF clock) - Jr™ %

Data rate IF clock

data rate =250kbps 250kHz
2kbps < data rate =500kbps 500kHz

II%Eﬂ@(IF clock)ik Jﬁ [ AT —Fw"iﬁj'«] (system clock) » y[I™ q‘?ﬂ
—rwi’fE ﬁ’:’e(system clock) &% IF clock [iv 32 'th'

=32 f,

system

System clock
—= + 32 IF clock

Data rate €lock
+ (SDRH) ——-m

Figl7. ??ﬁﬁﬂ‘f T ‘LFJ:&%";P

IO 25 AR R System clock ? [i'F T? ﬁﬁ?ﬂ* (XS bit = 1)g5 71‘?‘ g |’ B> HZ]- [l Base Freq -

W pjl Base Freq £iL 16 f 32MHz » §ii5K] CGS bit (2453 0 < i1 CGC [ #ii » # % System clock «
® ([l Base Freq 7 £ 16 f¥ 32MHz> mjﬁp JKj CGS E)It 4L 1+ Base Freq AZf!1 clock chain i o ¥4 £ 32MHz
FIA2[1 CGC =i » % % System clock ¢

GRC

I e
[ [

= PLL
(FRCH g| 32MHz [] CE

lock chain L—zmHz
ADC =mple CLH

ock "

Lela

Clock source

Bas= Freq

FigL8. Ak % U =

12.1 clock chain J[%;I‘F

F{ f?ﬁ‘ﬁfif«ﬁ‘fﬂﬁ R EL«*r” 1T £ 16MHz [y 32MHz [5] > 75 GRC ﬁeﬂ;ﬁgﬁyfw@,@% 2MHz %% | ﬁﬁF FIe
,[> PLL £ R i B EZ] 32MHz ’?fﬁiﬁﬂ’frﬂﬁ (clock source) - Hl*‘ﬂiﬁi* %Lﬁgﬁg CSC > I'|JE&EH T i FJ—?,’{&EE?‘J?[]@

(system clock)

n j @F' ] clock chain
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i Jsﬁg,ﬁg%ﬁﬁ (FFRLYF L 5L (SRR L 16MHZ 1Y 32MHz [ > [i* 145 clock chain Bt » #}%Eﬁﬁ@i’;ﬁ(uock
source) o E\ijq@?ﬁ (Clock source) H[JfEI=" ?ﬁ#,ﬁg}ﬁﬁmgfjﬁﬁﬁ o ;.[fj’ crystal register (0x05) f[1 bit CGS F%‘ﬂ' £50 0 Bl
H[ clock chain fix}‘ﬁjﬂ o

12.2 — EfRFERpUEL

B FHrE GRC F'fjﬁ T

ﬁﬁﬁ%?’?ﬁ%‘a’ﬁ?%ﬁﬂﬁ?ﬂffﬁ%’ AR T 2MHZ 0B B EBE PRI S % 32MHZ [ TR - FIRES
e - ﬂr-‘?fﬁq’ﬁ At ADC FE 2 fit 1 ADC Elfj?vﬁifﬁgﬂrﬁ’;? o

Fcrystal

— X =2MHz
GRC[3:0]+1

B FiEeH CSCpuEat
Sy CSC Elfif%“»{u_’fﬁlj & Eﬁ T#¥Fi(clock source ) » AR [l % ﬁ*’r:ﬁﬁfm%’{&&ﬁ?j J%(system clock ) -

clock source
CSC[1:0]+1

= system clock

B FRYPE SDRpvERE
e SDR pfjﬁ%@fﬁ: ) }-{ﬁ’ —F{IEJI‘ V& (system clock) » FE[#AFIE ['Eil,%%ﬁ"r:ﬁﬁfﬁi Data rate [i¥ 32 |f, o

1 systemclock
32 SDR[7:0]+1

= data rate

*[‘F{?E'J Crystal source ¢ :

Crystal source |CGS|DBL | GRC[4:0] %‘ﬁf@
LoMHz 0 L X ~ ffl1 7] clock chain » il *'|FLAFI% 4 (Z5F 2MHz > (#4712 32MHz fp JEiR -
32MHz olo X | W [ Ifi i IR T
4MHz 1 | o1 1/3
6MHz 1 [o1 ]| 25
182“&122 i 85; 5/171 ffi”'| clock chain » FL#i% % (54 2MHz » 5% 32MHz [p 1% f -
16MHz 1 (ol | 715
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13. = fB%E*r%t

AT7105 RF chip ~ [E5iS ' ¥ ISM 2.4GHZ HFS[* (=~ #fisk (&

PG B A sk, RS (A A AR R IP PP, 205 PLLIS STV SV ﬂ‘fﬁﬂ?’f’i‘%ﬁ)-
N f‘%’éfﬁlE'J?‘ﬁﬁﬁﬁ‘J‘J;{JE'J channel 4 {3 (channel space &% 500KHz).

A7105 EIfJ VCO ELT_ ﬂjiﬁ.;%li/pj\ °

@ X (DBL+1) r— /(RRC[1:0]+1) — PFD
IP[8:0] + FP[15:0])/
16

2

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

Fig19. VCO $L 7 Hllf

LO frequency

13.1 BIP,BFP, RRC lifiusd:

" BFP[15: 0] f

. = (BIP[8:0] + ———"1)=(DBL+1)-— @ .(BIP[8: 0] +
v =oro (BIPI8:0] 216 )=( )RRC[1:0]+1( 8:0]

S
-

‘L

BFPIL5:0],

=Y PRI (PED) PPV - B = 40 *(datarate) - fAAIE o

E3f5]. RF freq=2400MHz, fy, =4MHz, prp=8MHz

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

B 8MHz = [(DBL +1) X4MHz] /0 + 1
B DBL+1=2
m DBL=1

_ (DBL +1)xf

BFP[15:0
fug =oro (BIP[B: 0]+ 21220l

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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B 500KHz = 8MHz /[4 X (2 — 1) x (CHR[3:0] + 1)]
B 500KHz = 2MHz / (CHR[3:0] + 1)
B (CHR[3:0] + 1)=2MHz / 500KHz = 4
® CHR[3:0]=3
* PYIEES, WEHEIA A S IC ik, i [HE' A I channel E#E(PLL | PLFHJE;H%E'), A IR

fee = fre Base +(CHN[7:0]- Channel Step

=% CHN =10
i fre = fre_gase + (CHN[7:0] x Channel Step)
frr = 2400MHz + (10 x 500KHz)
fre = 2400MHz + 5MHz
fre = 2405MHz

* eh— Tl (i AEL Fl‘}H*“‘J%ﬂ?‘fﬁ'rnJchannel, 27 [ [ V] g RS (Enable AIF bit), RF
IC' ém Rxﬁ EIEr PR RS, o

=¥ Master side TX, CHN =10
i frr = 2400MHz + (10 x 500KHz)
B fge = 2405MHz

=% Master side RX, ULS 4%

i fre = 2400MHz + (10 X EOOKHZ) — 500KHz
B fge = 2404.5MHz

* PR, TXORX, RX=2>TX, settling time #[ n,,]EE,I PLL + TRX stable time.

* B PR R, fERR D settling time B, gk i H [ F B HEBECYEE (Disable AIF bit), 2
%] low or up side band .

2 Master side TX(CHN = 10, up side band[ULS=1])
i fre = 2400MHz + (10 x 500KHz)
B frr = 2405MHz

5 Slave side RX(CHN = 11, low side band[ULS=0])
i fre = 2400MHz + (11 x 500KHZ)
B fgr = 2405.5MHz

* ERiiE, Slave side £ 1% low side [iY TX data, @ ™ — /] Master fdiny RX, Slave flisy TX.

2 Master side RX(CHN = 10, up side band[ULS=1])
i fre = 2400MHz + (10 x 500KHZz)
B fge = 2405MHz

5 Slave side TX(CHN = 11, low side band[ULS=0])
i fre = 2400MHz + (11 x 500KHz)
B fgr = 2405.5MHz

*  EyRiiE Master side £ % up side Y TX data, - settling time | Im,%l TRX stable time.

Jan. 2008, Version 0.1(PRELIMINARY) 37 AMIC Communication Corporation



d
AMICCOM AT105

Preliminary 2.4GHz Transceiver

14. —F%&Eﬂkf,gt%ﬁjﬂ (State machine)

SLEEP state | 1uA

Soma Slnme( )am Strobe

STE slata —_——
FBL=1 o — ﬁ
Siorte CHD YBC=1 ST CLIRRENT Al
* sleep state to current mode, or WCC=1 Tm
R
4%{Jﬂﬁij (1FCAL‘E
: FAC=0 “Q Y~
A - YBC=0
(FOR, | - b ar VEeC=0
CAL state
T \] s
Q’Empemure- TRX Strabe ImA 256us
[
RES8=0 & ADCh=1
Auto back, 5TE sirobe Aubo back, STE siroba
I" ADC \! Aous

R

XaADZ=1 & ADCK=1 At eniry ImA Wit By
Jlus J0us

|( RESI \l ADCHM=1
— | —
(RSS=1) KDCM=D

16mA 15mAE dbm

1d4mA-4dbm
Fig20. i fiis il

A7105 RF chip | 6 {iil= foIfiY state - Sleep state, STB state, WPLL state, TX state, RX state, CAL state - lF* state <[
LIRSS ‘ﬁkﬁﬁﬁ‘%ﬁjﬂqﬁﬂ”ﬁ’ﬁ‘ °

14.1 SLEEP state: [gu,fg sleep state ﬁ > chip PJ?Z[ Ea” 5 FHEYFi(band gap) & crystal }f’:@'{ %‘,f TJP{J

14.2 STB state: A7105 [i.STB state & 3" IDLE mode - Standby mode - PLL mode - RF IC & {* strobe command
EE= - {F mode - mh [ﬂ |[ mode, r?a:f RF IC ] ﬁ Fq,[,ij[l regulator, crystal #=% - xﬂ%’ﬁﬁ'ﬁl(band gap) > PLL Fq,[,ﬁll
IE SICFK,FT‘J

FJ' 1% IDLE mode Eﬁ »IC 1 f[% & FEFi(band gap)F'Effl% [} crystal #=3 7~ PLL § BE nE'Uflzrjdﬁf

F power on fY reset Eﬁ » RFIC £ Standby mode - II—HEHJ: regulator on > chip [’ ﬁif FHEFi(band gap)F'JFW’ crystal =
ﬁl{ l;lﬁerE EF;* o

ngg * PLL mode i - IC [* J?z,[séf%’r%%(band gap), crystal #=3* PLL F%ﬂf,g B

state 3£ 7 TX/RX state EHJ‘? [H%hﬁ it .J [i*J state ;l&iﬂﬁ‘ﬂmﬁ @ PLLI, PLLII, PLL

14.3 WPLL(waiting PLL) state: F{ = {fr
£ [ state p&f\_@lﬁf bypass Fﬁz state > 357 TX/RX state -

I, PLL IV %’?t—@f\_?]“[@w E

Y7 Fstate (i F}“ i TX/RX state rJ F’T F l‘{l *Delay | ﬂfﬂlmt} NPV PDL[2:0] % & 33 PLL %%Ju\jn*] fH](PLL settling
time, %%Liif” =7 80us) ©

14.4 TX/RX state: RF IC ﬁ fj\ﬁﬁ strobe command kS ¢ TX FvkL RX state(1:TX state; 0:RX state) -
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F{r‘,‘fﬁlﬂj FIFO mode ~ {&7 TX state Eﬂj‘ » RF chip F‘ffﬁléﬁ;{ﬁ’ TX #f&/(Preamble + ID + TX FIFO payload)fdi2 i o F 2
it > RF chip & FIRSpIEFULpY state -

Hif1®!| FIFO mode [ RX state [ - RF chip {73 RX state 37 TX ¥ « ¥ TX Hifict( ¢ 830k - HJjf ID code
Hg s o 2 H'ﬁﬂ?’éﬁﬁf}‘ﬂ:%@ i » RF chip F{ FIEIRIE] LR state -

14.5 CAL state: 7+ CAL state f[1 > ?JE B PRt ¥ECEIE T > 7 STB state ™ » ‘Fh, bit FBC=1 - bit VBC=1 » bit VCC=1 [ »
ggﬂ IF filter £¥ ~ VCO band + VCO current putk ¥R~ o 5t Ry YERIT- 5 > bit FBC ~ VBC ﬁ‘f VCC Fﬁg@ﬁ%%ﬁé% £ 0 >
='[p1E]| STB state -

14.6 FHHE- B
A7105 ﬁﬁ";;@ strobe command qci:}{{u_’}gtﬁu;{kfg s F%{L_ IC PJ%B 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(Ildle 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
1101IXXXX X X X 1 1 TX state

14.7 E’I‘E‘wﬁi?\‘[plf'g(Auto Mode Back)rﬁﬁ:
A7105 RF chip @ FIFO mode ™ » &' F| [ IES [l i ife » i iy [~ (e | B pomest -

J[' RF chip 5kl Sleep state F» STB sate ;ﬁi@zujzg—k HiE ™ TX/RX strobe command
% 0 AR E AT - E‘?&E%B fif— E«}PEE%FEJ ) %}q;ﬁffﬁ%—j&%‘ TX/RX state o 7% 7 TX/RX
E"J]"Eﬁ%ﬁ J Fﬁlﬁ'l;frb[plfﬁf—‘[]’ﬁliﬁl@ state fﬁrE'J?ﬁﬁ‘TﬁTE 5 f§-STB state — #/— =3 fgi=CE] TX/RX
state » FPRLIETX/RX state F|— — [l
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15. CAL state ff&

,j%h)’/ 1= A7105 Eﬁ ‘EP’EI ZHep Jﬁ%‘o TEREYER 1R €13 [EFE¥EEIE L IF CAL(IF Filter calibration),VCO band CAL(VCO
band callbratlon) w {/CO current CAL(VCO current calibration) -

B |F CAL LLEE¥E IF filter fl iR *Eff’ (IF filter bandwidth ) 78'/Hlf¢«5}$]i$<%!,‘°
| VCO band CAL(VCO band callbratlonii_ﬁﬁp (i VCO § i ST ',»gm band ~ {&
| VCO current CAL(VCO current calibration)f 4% ¥ EHék VCO current %Eﬁiﬁr:{,tu band ~ {&

15.1 IF #¥(Calibration Process)

Fp‘f e [‘B%'}i« Eﬁ'ﬁi CLOCK, PLL I, PLL 1l ﬂﬁ[}?”rﬁ% |;!il, ='7F Sleep state » STB state }{’j’ bit FBC %47 1( =
bit MIJBS 0), ‘ F ;I*ﬂr:t Y¥aFAH.  JIZESleep state  STB state E\ij, EJ[JF’?%‘“'@ ']l Sleep state » STB state [, } r’aﬂizﬁ
HETF *ﬂfwﬁigﬁ‘ (~ Jji%|] standby mode) o

[ F%’“J& IF Calibration | Et’ﬁjﬂﬂ’,*“éc%é‘ bit MFBS=0 [ I Fi’#% ¥ (auto calibration)y bit MFBS=1"* * £§¥%(Manual calibration) -

P MFBS=1 [, B2 ' F1istE ™ IF 2802 IF Calibration ijZLﬁr B 98 MEB3-0 -

Y MFBS= OE\ﬂj, HIIF#< calibration control register |1 bit FBC=1 &, Fjrff‘ CAL state - FJi[F‘,%%LFT:E‘LEE*JfE }Jﬁm’?ﬁi{%
%ﬁm % » bit FBC rﬁgrgﬁj{ﬁﬁétu 0-

SRlEVIF Caflbratlonl bit FBCF, s 2{[#7f Ig% IF S ¥ERL Ay (O] AL XERS o o [1]: MYERRE) -
7 fi' I'J#2V IF Calibration | }ifﬂjmv@ = FB3-0, rAA HE = féﬁ IF FEEfIfily -

774 bit FBC=1 ), RF IC (1 1fhfit~ & state 19, [IFUabHE T 2 bit FBC, | Hify Ui state -

A7105 RF chip # it IF Cal ﬁ’-’riﬁﬁf@ﬁiﬁ?‘jréﬂ%% 16 * 256 * (1./ system clock) -

15.2. VCO band f#¥&(Calibration Process)
P (e i CLOCK, PLLI, PLLIN, PLLul;chiuﬁfra% S Eﬁ%{voo {19 VT ffial(VTH[2:0], VTL[2:0]),
= Ieep state & STE state ™ » }-{ﬁ’ bit VBC %% 1(=' bit MVBS=0), [I[:& gl‘*ﬂri«*?}%jﬁ J[I7ESleep state  STB state

Eﬁ, J]Jﬁ’* f*riﬁ [fl'f[] Sleep state » STB state [, ?ﬁﬂﬁﬁi‘é FI *JW(‘E%EH‘ -(*#1%]] PLL mode) -
N F%‘»{L_’VCO Single band I}Z_t’ﬁjﬂﬁ’?ﬁ'%ﬁ bit MVBS=0 It ¥ (Auto calibration)ﬁ‘) bit MVBS=1 * ~ ¥ (Manual calibration)-
I MVBS=1 ]Bj Il =¥ p gL 487 VCO band 2§¢%( VCO Single band | #Lﬁ‘[] B 3 MVB2-0 -

Il MVBS= O]lﬂj, HIIF¥#<& calibration control register f[1 bit VBC=1 %, FHL * CAL state > i Jﬁfiiﬂu’?ﬁtﬁﬁéhf‘a ?r,#&ﬁ%‘if?

%EH % » bit VBC ¢ rgﬁuﬁfm
ETNEEIAY/ele) |ngle band'l, bit VFBCF, s 2{é I1fih VCO band i ¥EhLARSTI([0]: FE¥ES T o [1]: H¥EARR) -

ﬂ; fi' |77V VCO Single band | ﬂﬁfuﬂ’*ﬁ ¥ VB2-0, F’Trﬁ?uu*ﬁ’ EIE*J VCO band fE¥#pvfi

lir.%{u_ bit VBC=1 Eﬁ RFIC Fjg IEhfit— &= state fu=Uig, FIADVR ASREIETERR bit VBC, fF) “’JT&JFA 1RUTpY state ©

A7105 RF chip # ff"VCO band Fl’?%ﬁfl@ﬁ*ﬁﬁ 54 4 * PLL settling time(~80us) -

* T R E B YE Vi, SRR VCO current Cal f¥E.
. U

15.3. VCO current }¥&(Calibration Process)

FI"=2 VCO band 1% ¥&[] Eﬂjg{/[‘ﬁ Frl) ;fi@] E«a‘g;ajr%i“f? VCO band frifﬁﬁl > 7+ Sleep state ¥ STB state }{fj’ bit
VCC 4% 1(=' bit MVCS 0), HllE™ FIE *JT;E«‘“:“%E'T J[ZESleep state = STB state Eﬁ E'[JF? rﬁ[plfu Sleep state ¥ STB
state Ef TE izf % Elgﬁﬂf*iﬂf‘i G J}I,fﬂ PLL mode) -

[ I%{L_ Calibration ﬂ’ﬁjﬂ?ﬁrﬁ'%g bit MVCS=0 [ 1 Fii# ¥ (Auto calibration)y bit MVCS=1 * ~ f£i(Manual calibration)

Jan. 2008, Version 0.1(PRELIMINARY) 40 AMIC Communication Corporation



*

AMICCOM A7105
Preliminary 2.4GHz Transceiver
YH MVCS= 1|EEﬁ P01 M) FrissE  VCO current 2% VCO Current Cal. jt?Lff w38 VCOC3-0 -

YHN MVCS= OEEﬁ '[Jr%’”L calibration control register [[1 bit VCC=1 i, EFA T CAL state’ﬁxJﬁF"[%nFWﬁ%Eﬁ(E, F#r,;&‘?*ﬂﬁtﬁ%
@E’ % > bit VCC ¢ FIEPER&EE 0

SR lEEV VeOo Eurrent Cal., bit FVCC, #{%rf I VCO currentm!ﬁiﬁg FYII([0]: Ak¥ERY T o [1]: ARYELNE) -
% fi' |72V VCO Current Cal. jfiﬁfﬂ HEE 38 VCB2-0, %‘Trﬁ Z[ = F I VCO current FE¥ERYH -

ri%‘*— bit VCC= 1Eﬁ, RF ICﬁEl‘gﬁJfﬁr i state pU=Igs, I RS EYES3ERR bit VCC, 2F|7#
F’*Il FUpY state o
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16. FIFO (First In First Out)ﬁJﬁZ

A7105 RF chip ijﬁ TX AIRXFIFO » FIFO =% ﬁ‘l £% 64 bytes - TX FIFO @HZF@ * data » Rx FIFO @FJ‘Z%‘LL['I data -
B AR RED 3-wire ﬁ‘} 4-wire f[ VLA i (Esny o FIFO (=i » RF chip F’ﬁ@‘[’ﬁl“Jﬂéﬁ&ﬁ@ﬁépfﬁ;V KRR
;;r’lﬁg @rfﬁ‘f P st FVE -

16.1 @Eﬁﬁp)fﬁ,ﬂ

}4 Manchester code(optional)
Data whitening(optional) g
FEC encoded/decoded(optional) ——————m»

CRC -16 calculation(optional) g
‘ Preamble ‘ ID code ‘ Payload ‘ (CRC) ‘
‘4’%3?&;:’}‘« 2/ 4 bytes +}<7 Max. 256 bytes H‘42 byte&»‘
Fig21. féﬂi’—iﬁﬁiﬁ?“
ID code ‘

|
| T
|

ID Byte 0 ‘ ID Byte 1 ‘ ID Byte 2 ‘ ID Byte 3 ‘

Fig22. ID Code ?Fﬁ?“

Preamble:
Preamble IV "% i’ £} 1~4 bytes » {Lf'1 code register | {1 bit PML[1:0]7% - RF Chip}{ﬁ’ Preamble “[/Z[ ID code V], =
F’?I’ZMD code fvay- ffif bit > 1% "1” Fy "0” - A ﬁ;EZPreamble code EMPJ"Fk,‘ o

J111D code 53— {[ bit £% 0, F|] Preamble I%“»Q‘i”OlOl...0101”oll[l ID code 57— ff bit £% 1, F|] Preamble III%%@_"’1010...1010”0

ID code:
ID code =" ' {1 code register | {1 bit IDL F%iu_ti 2% 4 bytes - f1 7 /F1t11 1D code - fii™'] 3 or 4-wire FH?/]J;? [ERERE

Y1 bit IDL L1 2 bytes Eﬁ » RF chip PJ?Z[BI'E:I 5| ID Byte 0, ID Byte 1 £% ID ﬁ% ’ ﬁq}[fj’ ID Byte2, ID Byte 3 X ©

11 bit IDL £:45 4 bytes ¥ » RF chip [ [#{1"] ID Byte 0, ID Byte 1, ID Byte2, ID Byte 3 3 ID {5 -

IR FIFO = [&fi 7 31 S %R(TX state) ™ » RF chip mﬁﬂ%&%‘,?ﬁ [ IEP7: Preamble i » ™ 1D code -

i1 FIFO = {iffit i JEUSST i (RX state) ™ » RF chip [ [iE% {1 { 1L ~5F ID code- 1[4 1D code i /i Payload
TRRIFIESE  RXFIFO (i -

Code register Il |1 bit ETH[l:O]FI‘F%‘»{u_’}%Ll'Sf,L-{JiﬁlffR ) "Fﬁ?f ID code %?{EU bit Ele -

Payload:
FIFO Payload =% /1 FIFO control register f[1 FEP[7:0]Z¢: - — % Payload {25 £ = % {4~ £} 256 bytes - EHE?%!KPE
[V FIFO size 1| 64 bytes - ?l[%l {35 data 47 64 bytes [t - ﬁ%fﬁj H13715.5 i éﬁﬁfﬂrﬁ-}ﬁj{j o

B TXFIFO ﬁ‘)%‘t'ﬁ RX FIFO, f{i*| 3 or 4-wire f[lﬁ’/ﬂf?]?'ﬁj?“%‘%ﬁ TX/RX FIFO -

CRC:

CRC ﬁﬁlﬁ%ﬂ* A -

YN code register | 1 bit CRCS=1 =' FIFO T {=i JSMPE(TX state)™ » RFIC EI[JF? FIgATE Payload Vi » i CRC
ﬁ@ﬁ% 2 bytes -

YN code register | {1 bit CRCS=1 =' FIFO T =1 B [51%Z(RX state) » »RF IC EJUF’ﬁ F I £ 1% Payload E\ﬂj‘%,%ff Payload
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data ;£ CRC 551 - ¥ Payload 5% 55 i » F|= & = 579 2byte CRC data fit =4k -

16.2 FrwrEE!l (Packet Handling)
A7105 RF chip #H{H 4 7 TSR] s evg m?”Jt ﬁﬁlzﬁﬁﬁgm‘ey £] CRC, FEC, Data Whitening, Manchester code °

CRC(CyClIC Redundancy Check):
Hizt code register | f[1 bit CRCS=1 [ @[ - &7 ,‘ngf 73 fi i i payload ?Hﬁlﬁf‘j preamble code, ID
code) 7 payload [V iy - 2 fldf bytes [ CRC ﬁﬁg‘%% BRI

W CEHISEIE W A7 i CRC S © ['#i7V mode register | {1 bit CRCF » I T CRC i i flar ik » (7304 1%
0 - YIFF jT CRC hir f fissire! f oit CRCF Fﬁr{ﬁ 1.

FEC(Forward Error Correction):
[ ] HiFFt code register | f|1bit FECS=1, {Hu2§}/F > Ff E?j ’ ﬁf’ﬁ}{ﬁ’ payload [i¥% ¥R » CRC ﬁ%g*[ ﬁ%(i/[lf'ﬂ ?J enable CRC
option) - fit"FEC El@i’fﬁﬁ%/ﬁﬂfﬁﬁgﬁ [ o

u Ig#m’?‘f}e;&qsrugb[‘Eﬁ ‘Jﬁﬁﬁi* FEC 'ﬂﬁ?ﬁuﬁf SE IE*JEIL%?QEJ bite ffli*'| ¥ ' #v mode register
fl1 bit FECF » {[I%] FEC%&@E&( “'El *JEILJ@FF » bit FECI; gl?s'?it'v o

Data Whitening:

B i< code register | {1 bit WHTS=1:

[ ] Tﬁ@fﬁﬁﬂj }H‘ payload iUz CRC )[ﬁ@,ﬁ? =AY 7 bit p‘i‘r%ﬁl%’wﬁﬁi' » B % Y pseudo random Ff'f/up]?
(pseudo random sequence) - fit"XOR fi JL_ETWJH’WH HiZ o @F' el WF%L code register IIl |1 bit WS[6:0] data
whitening fiu¥ Jilf,ﬁ‘d (initial seed) -

| .}g—qeﬁ , My F“l;‘:ﬁ?jﬁﬁ [Jﬁ?[#rXOR i ngT i/l:ll[;‘gﬁ?xjﬁrdﬁ Ut J;‘; FEST j Al Ef %Al'# yipﬁi ,}?F'“Eljm{v[

Manchester Code:
[ ] HiFt: code register | {1 bit MCS=1 > 7 ;= ;“FFJ 135 HGE ) fi-Manchester code *’}ﬁ?&u_i
u ETEH]? ’ EF%‘LE—?,QEI‘*J[E?Manchester code FEAEECE! > BURIEYR| o

16.3 E¥E] @zﬁj
i T SRR IR QIR -

IE;F% Data rate t‘a‘, 500Kbps > Preamble £% 4 bytes - ID code £} 4bytes - Payload £} 64 bytes - EJ[JB@“:%TE%F&?J% ’

4 + 4 + 64 =72 bytes = 576 bits -Preamble + ID code + Payload
576 * 2us = 1152us = 1.152ms -%%iéﬁﬁﬁﬁ\ﬂjfﬁj
+, Enable CRC option JF‘{‘F@? "Il 2 bytes i JEJJ‘?
2*8 =16 bits -CRC
576 + 16 = 592bits -Preamble + ID code + Payload + ID
592 * 2us = 1184us = 1.184ms -i}%iéﬁﬁ}jLE\ﬂJ‘ ]
¥, Enable FEC option - [[|¢ F“}H Payload IV [H] - A@EL R f1 7/4 lﬁ
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 -ﬁﬁéﬁé}j‘ﬁﬁjﬁﬂ
¥, Enable FEC option - X' enable CRC » E[JF }1’1’ Payload » CRC i JEHJ:F » AEELRUR Y 7/4 |f,
4 + 4 = 8 bytes = 64 bits -Preamble + ID code
64bytes * 8 *7 / 4 = 896bits -Payload
16 * 7 /4 = 28bits -CRC
64 + 896 + 28 = 988 hit -Preamble + ID code + Payload + CRC
988 * 2us = 1976us = 1.976ms -%E@EEHE%F&J

¥, Enable data whitening option - Tﬁ?ﬁéﬁé}j‘ﬁﬁﬁﬂ °
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¥, Enable Manchester code option - é’;t%‘fﬁ\ﬂj&ﬂﬁ@ﬁ‘} 2 [Jfﬁ °
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16.4 TX/RX FIFO
TXIRXFIFO & F1#£¢E| 64 bytes <[V FIFO ¥ iy - TXFIFO 'E'HWFH' 7 data > Rx FIFO IEIH “Fl data o By 7 AT

{1 3-wire f{7 ﬁ;rpl#ﬁ‘/ 5

Y A TX FIFO i i7 1, Ui sleep fi¥ STB state *, JFf mode CTRL W JEY bit FMT F%t b L0 = I/F'J%
“£H LD 2.TX FIFO) RF IC (1 E5K] TXFIFO i " Rx FIFO ™' i FIE/IT F‘gl‘{uﬁ}%}t e lglggh ,
Rx FIFO, fiEf' I+

FIFO register | [[1 FEP[7:0HUE(™ 1 TX / RX FIFO [0 1 152 | BRSd are okl AR -
AR TXFIFO SRR - fist it e PEPIZON, b IR * TX FIFO, DNtk it AH4fif FEPT-OIip . HIfy
[ TX FIFO #11-0x00 « {1l TX FIFO “f G|yl i, 3‘:@“ ITXFIFO Eifif i 4

u @l RX FIFO ¥Rl - 3=5’ %’“4— FEP[7:0]ffi, i JZ?F Fitl RX FIFO, ﬂ[%;{ﬁﬁ%% fif *]_‘*?FI?I@ FEP[7:0]{l iz ']JDA
[FE] RX FIFO leOXOO I}DFQ,I RX FIFO fif fLHFFﬁ@[ﬂlrQ 3:@” | RX FIFO f"FF'IFbﬂj&J o

MCU fii*'| 3-wire 59 A-wire ] /1 [ 13 * TX FIFO @@l RX FIFO [IUvf] » it o Ty ™ il o i3 ™ o
HyevR, g EpvEer rF’V“ F#gu#@#ﬁ@%ﬁ&fﬁi INE I

TX FIFO Write F'c-ml&rf 0 0 |
| I
| |
- [FEFI FER[T:1] |~—
| I
| I
63 63

Fig 23. TX /RX FIFO Pointer

FIFO register Il {1 PSA[S:0JH i v e[l B 62 o SFIEARL Ox00 « ff ™ | it # A Bl o 2 - g1l
G EAK > HIAUFELEY Key code 2 JFLY Y TX FIFO [l » J[1lf Fig 24- A -

f:,if‘ Pl g™ i HIDHEIEY PSA Y FEP |t * %EJZIH(” F-PSAX HuEEYR| - E|| FEPX A i ﬁ*ﬁf framdip e
X FIFO fi JEH]‘F i/[lq%{ﬂ Fig 24-B -
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PSAT —=
0 o
Packell
PSAZ — - -#— FEF1
Packel2 FEA[SD] m—
FSAY —a= -+— FEF2 Transmit data from
Packeld PSA[5:0] te FEP[T:0]
FS5ad —- -%— FEF3 FEP[7:0]
Packatd
-— FEP4
I
I
[ix] 63
TX FIFD TX FIFC
Fig 24 -A [l Fig 24-B [

Fig24. PSA S FEP 421/ (7

16.5 FIFO Extension

YA S ISP O] B R A5 64 bytes:

B A MCU SR R =R I TX FIFO Whish » S [i7iE#(]"] 64 bytes [ TX FIFO ¢

[ LB ISEEH - MCU ‘U\’:EJBE\JT%HGL'%;%H??U RX FIFO W Isifv ek o JE eEEL ﬁiﬁﬁi}é’ﬂiﬁﬂ’r(overflow)ﬁ9€}’
A7 EL(underflow) -

RF IC H{#l fi' 59 FIFO Rl fifi(FIFO control register Flt FPM[1:0]) -

B % TXmode ™+ F{" WP (write pointer)y&st RP(read pointer)» /|- ¥ %% FPM[:l:O]?L“{L_’f@Eﬁ »CKO pin Fﬁﬁi 1(CKO Pin
CTRL redister lIfiv CKO[3:0]F+4-527HES = “0010") » M55 0 -

[ | Tt RX mode ™ » Hi WP(write pointer)Ji=. RP(read pointer) » %> FPM[:1:0]5% <L i » CKO pin €355 1 AH[[EL O o
! F { (vl

TX/RX FIFO B s

FP;“QL[;%;;!?] Bytes in TX FIFO | Bytes in RX FIFO
' [00] 4 60

[01] 8 56

[10] 12 52

[11] 16 48
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0 0
-— RF
I by RF IC raad)
WP —- If WP-RF = FPM
by MCL write) then
CKO=1
else
CKO=0
-+ RP
L {by MCU raad)
)
fWP-RP = FPM then
CKO=1
else
: CKO=0
We - —
by RF IC write)
B3 B3
TXFIFC RX FIFC

Fig25. FIFO extension

FIFO S 1 P R
TX FIFO:

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

] WP(write pointer) — RP(read pointer) > FIFO threshold, [![j CKO pin =0

WP fLi MCU 5 ¥R TX FIFO fiUff - RP ALIT RE.chip (£ TX FIFO ]G % 7f] Ew',@E%%ﬁ@%g(modulation)pfjjrg,

=

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 L} RF chip #1576 i * RX FIFO iU3ff « RP fLF MCU f-RX FIFO [ U2 RR[ZVE fiofiist -

i FPM[L:0]=01 » 1t TX FIFO il Bif 8 bytes » RX FIFO fi it 56 bytes -
T)f FIFOpfYWP-RP = 8 Eﬂj‘ > pin CKOF@%’?%—_’E@ 1 %% MCU ﬁ"jtgfﬁjlﬁ”(@ﬁj,’ * I diEsY overflow o = VEE O -
/f |

fl
RX FIFO [y WP — RP > 56 [j »'pin CKO i L% 1 % MCU p’ﬁt% ' {’Ti@%?vﬂmiﬁ#} underflow « = V130 o

17. = (==X (Mode of operation)
A7105 RF chip [i* 53 52 76 = f1 0 {=#i=¢ > Direct mode, FIFO mode - i’ I%{L_ mode control register (0x01) fli bit FMS -
SR T (et

17.1 Direct mode

Direct mode i ffi |~ {i# RF i1 » 7 TX ¥ Baseband - s ¥ i3 %] RF IC [iY Data 10 pin » RF chip {& fif s
%‘@ , F'E?ﬂ@é%}%llffﬁ} ° RX fﬁ.}ﬁa@ﬁﬁgﬁiﬁ“ » BUREYR| - Baseband %ﬁﬁﬁl ST ER R L -

Data 10 pin |’ (A0 [ H TS H -

1.GPIO1 F‘} GPIO2 pin ¥ TRXD(GPIOx CTRL register ElfJ GPIOxS3-0=0111, TX / RX H E'J%{F[J pin)

2.GPIO1 iy GPIO2pin [ TXD/RXD(GPIOX CTRL register i GPIOxS3-0=1000[RXD] or 1001[TXD], TX / RX # pin)
3.SDIO pin(Mode CTRL register (¥ DDPC=1, TX/RX H ™|<5f pin)
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17.11 TX MiSH -
A1 Strobe command - il [SRfEE T TX B0 5 fiiH ] Pt Data 10 e vR] fi= - Fir,?hie[ﬁiléahﬁ%a » P51 Strobe
command - A TX 814 > [11Z]] STB state -

L
e

STATE 4 5T “ROWPLL ™ 578

SPICHD

I:S-CS,S-CK 2010} Samha Corrnasd_TX S o il o _ B ey Sl p

Oz 10 & T dala fransmit valid —

Pin IRI0_WTR |
(IR 3:01=0000] |

P IRO_TMED
{IRGE:0]=1010) |

Fin CKO_MAGK, l‘“‘“‘u’ 1
TERO]3:0]=0001) | I
When bit MCS=0
Pin CKO_BCK |_|_|-|.|_|_|_ —
TR0 0)=0000) —

Pin GEO_MRCK I I " |

(CRO)30]=0001)

Whan bit MCS=1 =
[F‘inCHD BCK l I I ]

TE O 0| =000

™ ™ T2 T3 T4 TS

4 T1-TO: Meal setzing time
E
:II'-?- Tl'.'TI:l:::l pg:fr.:.," ol T3-T2: PLL an scifling tme
T Erver TX ste T4-T3 T sallling tme
T3 sleet ranamil dats TE-Td: wansmit e
T4: end of rarsmit dala

Fig27. Direct mode fiv TX @;’;%E?‘Jiffaqgﬂ

Jan. 2008, Version 0.1(PRELIMINARY) 48 AMIC Communication Corporation



*
AMICCOM A7105

Preliminary 2.4GHz Transceiver

17.1.2 RX filjélﬁfi’»
A%l Strobe command - T {SPEEE T RX B - fiY] Bt Data 10 R - FJ:,&AQH%LI%W%& » %1 Strobe
command - F#jh RX 84 > [WIZ]] STB state -

LW

s
ol
el
o

STATE 4 5TE R wPLL R

SP1CHMD -
(805, 80K 5010 Amba Canrard 2K 3 Sirsbn Cormand_Sandty san 3

Daia 10 ' X data transmi valkl —

Fin IRC_WTR |
(IR{3:D=000] |

Fin IRD_TMED
{IRQI3:0]=0010) |

Fin GRO_MRCK ﬂﬂ.ﬂ.f . =1
MO 20] =000 ) |
When bit MCS=0
Pin CKO_BCK hﬂ_m— .
TEKO[0|=0000) —

Fin CKO_MRCHK | | | I
LCRD]30]=0001)
Whan bit MCE=1 —
Pin CHO_BCK I I
TEk ] -] =K |
T T T2 T1 T4 Th
To: RF chig power an of reset T1-T: Xzal setling time
T1: WTR=1, FLLon T3-TZ: PLL an saciing tima
T2 Enver RX slane T4-T3: RX estlling time
Th: start transmit dats ThT4d: Tansmit ime

T4 end of rarsmk data

Fig28. Direct mode [V RX }?;fq’rﬁﬁffcq%‘ﬂ

Bt Elltnl Bit 1 Bitd
Manchastar coda
(Bit MCS=1})

Mon-Manchester code
(Bit MCS=0)

Fin CKO_MRCH

_ | |
rnckasck | | | | | \_‘
-_l L. | 1/Data rabell-l |-'I ]

1iData r'Jlte - —IlJ

2 1 Data rate

Pin CKO_MRCK

i

Fin CHZBCK

Fig29. bit MCS=0 fi¥ 1 Eﬂj‘ » BCK, MRCK E?jﬁ'ﬂ‘?ﬁ'
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17.2 FIFO mode

RF chip [*[H FIFO » ffi®[ ¥ "] 3 or 4-wire f?l?}{fj’fﬁ“l‘” THRIH Y TX FIFO f[1 e $f< RF chip i ﬁ[ﬂ i ﬂ%%‘,? 1! J;{—J
PR P“ﬁ cwiff‘:“ EuRH L - %ﬁﬂiﬁﬁ fﬁ?ﬁ‘%@p FIEBSLNEBHIE(D code) » ;-H THR[H ¢ RX FIFO « % ai g
Eﬂ*] R IH e H] 3 or 4-wire fi ]}l}H PR (- RXFIFO Fil - i MCU fiu [=gifie o

17.21 TX 2R
@F' | 3 or 4-wire ;rﬁﬁﬁ’ﬁlbﬂ#[ﬁ@“ TXFIFO - * Strobe command » [l [S8EE " TX M0 il aserk] - iz
SRS @ FIPPREETX  [IERULY state -

5TB

%<_

|

i STH )f(wm )]< TX
I

l St Tommand TR X |

| |
|

!

|

SPICMD
(505,5CH 5010

X

<, FIFO packed ransemil data

Pin IRC_WTR

|
STATE >|<
X

|

|

|

T

I

|

I

TITTT

(IRQE0=0000 | I
Fin IRQ_TMEQ | | I
(IRQ[3:0=0010) } —
Pin IRC_EOAC | | | I
(IR :0)=0KH)
[ I ]
T T2 T2 T4 TS
T RF ehipy poower on of resel T1-Tl: Xial satiling tima
T1: X050 slahilzed T3 T PLL on setiing time
T WTR=1,PLLon T4-Ta: TX satiing tirme
T3 Ender TX slate TE&T4: transmit time of access code & preamble
T4 start transmit data Té&-T5: FIFO packet transmit data

T5: end of acceas code
TE: erd of tranamil data

Fig30. FIFO mode i TX filj’:f‘ﬁ?j"i‘»ﬂ%ﬁ'
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17.2.2 RX B 4sH -

™ Strobe command - ffiT {BIYEE T RX Y, %“’rﬁ#}?ﬂﬁl[ﬁjﬁﬁ ID code & pin RX_SYN g7574% 1 o ﬁﬂﬁ s B Y
IR RX FIFO « Snb— SRRl SIS » @[ EVIREERX > [IE R0 state » {1713 or 4-wire /i [FUfHE [
el rf{’.—lgx FIFO #il!

518

STB W o
Biroan Command_JX X ]
|

SPICMD
(03, 2CK, 20I0)

.___,_

|
BTATE e >|(

|

|

|

|

|

R | | Writes dfata 1o FIED
Fin IR0_WTR | | |
(IR 3: =000} Ir | | .
Fin IR GO
(IRQI-0[E0070) | | | | I
Fin IRG FSYNC i i
(IRQ[3:0FE001 ) | | | | | I l_
| I | | I |
T0 T T2 T2 T4 Th TG
TO: RF chip power on of rese T1-Tl: Hhal sstlling time
T1: XOSG stabilizad T3-T& PLL on satting time
T2 WTR=1, PLL on Té=Té: write data to FIFO

T3: Enter R¥ state

T4 carrier detec] finds a camer
T oorect acoess code find
Th: and of X data

Fig31. FIFO mode [1 RX 5 55 [
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18. ADC (Analog Digital Converter)
AT71025RF chip [*[f~ flil 8 i 7 K4t fljg 3 (ADC) > it [ fﬁﬁﬁ@ ~RSSI~ #i (Carrier) {{1H] » {5 %3 pin RSSI (pinl)
ISR TRV R =

ADC Tt B[ imj%tADC PR E T ! 20 (i ADC [ ISEORT - 7 "] ADC [ » i’ %t ADC control
register FHI bit FSARS - ;#4& ADC Eﬂ’fhﬁt” 1ET, sysrem clock / 4 ﬁ\/ system clock / 2 -

18.1 JEVE BN

AT7105 RF chip [*]8 -~ {F T pAfviE L BaHIa - [ B RF chip o7 [SRUHE S poRa ™

7+ Sleep state ® STB state ™, ¢/ ADC control register fl1 bit RSS=0 i%> F'S,‘E*J mode control register |1 bit ADCM £% 1
RF IC f ',|é‘(7£k’i*}| SPREVENR f’%’ﬁ‘%iﬂ F BN (% bit ADCM fﬁ IEEREEL O o ™ [#F | f§- RSSI Threshold
register f[I b|tADC[7 ]ag”wﬂﬁr" fifi(The relative temperature is around + 2 C * ADC[7 0]) -

J['?ESleep state »» STB state EJJ‘? i} F“f (ﬁ [f1%] Sleep state »> STB state EJJ‘? F Bl R o

1”7t ADC control register f[1 bit CDM [I[ITi* LA fjl ™ 58 2245 - B sgiagr B <

P.S it /i SLEEP mode EHIES » frf (it -

18.2 RSSI &1
A7105 RF chip ||l RSSl(received signal strength indicator) »fi’ {{Tif{| RF [y f%ﬁg;@ o A% RSSI £ - RSSI
ffifi* f$-ADC register fligl, » #a[E!fifi 0~255 o ﬁﬂifﬁgﬁﬁi@@*  RSSHffigy )« = %Hgfﬁﬁﬁi@@'! » RSSI fifify
- .

.i RX state ™ %f;[ ADC register |1 bit RSS=1 & »ff;w mode control register |1 bit ADCM £% 1 > F'Ejizﬁ\,[’é’rRSSI REAE

EDR] - F# F 5% RSSI 'F' ?E[J;mt bit ADCM rf“gl ENEPEEL 0.0 [fiH ¥ | 7+ ADC register fl1 bits ADC[7:0]FZV RSSI fiffi -
R H I IE-ADC control register fl 1 bit CDM 22 5 B »p&;ﬂ_ T ENH]

18.3 & (Carrier) iRl

A7105 RF chip “EJJ?H{’# pin GPIO ﬁt[ﬁﬁf‘%ﬂ ’ E.’%?E[JEWJ;"‘ T ENL SRR o Wﬁ[ﬂ RSSI &[] - J[REERL (S 944 RSSI

Threshold register |1 bit RTH[7:O]F|’?§&E,'EIU RSSI fﬁﬁ?ﬁ b R E@Ei]‘ pin IRQ %A frlt high Y& o % s JH', low %&b o

[FIJ_P P H I 7 ADC control register Fl1fY bit CDM £ _r,'sfgﬂ, h’ﬁ&ﬁﬁ@;dﬁﬂ °

18.4 JYEF[HPEIFENE]

A7105 RF chip ¢l pin1 RSSI ﬁ" }%'}ﬁﬂ » B [J]f?f[ |ﬂ§aﬂ| YA o g'yﬁﬂﬁ" f%#f%’c?[ﬁﬂ 0~1.2Vdc -

ﬁiiwﬁﬂ FUTESETR > $ = RSSI(RF chip pln D%l - %f;l ADC control register f|1 bit XADS=1 - bit RSS=1['] ¥ VCO test
control reglster FIt RFT3- OF%E X01x " i% > ?SFF#J mode control register f|1 bit ADCM £% 1 > izf,[éﬁf%ﬂﬁyﬁﬂgu 1] -

ik o5 (FHEENUFS % - bit ADCM 7 IFi# 15 0 - fj17|#F.| -ADC register {1 bits ADC[7:0J7V EI i -

[F[J_P R IH T 7E-ADC control register Fl1f% bit CDM ié}%ﬁﬁﬁ%gﬁééwﬁﬂ °

ADC EhJRt

Bit e

XADS |RSS All state RX state

0 0 VS ENHI(T E B SLEEP state) -

0 1 & RSSI £ /#6 [fif] (carrier detector)
1 0 [0 "] pin RSSI fif 9t #l'[F5% ADC B |-
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19. TWOR(Wake up on Radio using Timer) » WOR(Wake up on Radio)

A7105 RF chip [*[#~ {ld Timer »— fji X’ RC oscillator Er}‘%?&ﬁﬁlﬁl“iﬁﬂ’d’i%& f 'ElfJEﬁ ' MCU ® RFIC %+
PR (Sleep Mode) » . ey FSIPHERFTHIP - 521~ (W (ABEY IR MICU il L (70 i) RF 0T 4, S
JL TWOR [z -

WOR [ E, LA 4 Timer  RC oscillator, % oI, | A RF IC 20 RXIE, FA2FF oz
YT IR MCU & [

19.1 TWOR
R H 125 RC OSC register | ~ RC OSC register Il Z<EFref-timing » 1/ .%‘z%fg,' RC OSC register Il f[1 bit RCOSC_E
& [TWOR_OE =1 - TP,‘E*J Timer » EJ[JFV&ZE“E’ A7105 [ pin GPIO ﬂé[ﬂﬁ‘%ﬂ > {Efi iRt MCU EIfJE*Jf'E, F%%;Hjﬁ‘ij[lm:

| Step1: iﬁj@ RC OSC register Il iy TSEL bit 2 {&E ! fgﬁ H]pY timer, WOR_AC ﬁ‘) WOR_SL.

] Step2: <t timer EIUE?*]F'E?J(WOR_AC[deIay range : 244us~15.6ms]iy WOR_SL[delay range : 7.8ms~7.99s]).

W Stepd: @ GPIOx pin fufii! ([ 2 # 4L GPIO1 ¥ GPIO2 pin fi!, ﬁ%ﬁq;ﬁ%pfj GPIOXS 1% 0100
TWOR/WOR).

| Step4: ?7‘;‘1& RC oscillatorfRCOSC_E=1], ﬁfa’?JH', TWOR FEH[TWOR_OE=1].

WOR_SLS
VWA

SRS pin
i WOIR_SLS i | WWOIR S H
1 WiOR_AC 1 1 WOR AC ]

Fig32. TWOR timing

P.S TWOR ' = [ mode ™ #5i*# « {FRLE RC oscillator 11 System clock JE“@ > [P H T T TWOR i Jet
i IJ e risEs System clock, # RC oscillator 5% | 1§44 ((RCOSC_E=1, 7% 250us 14 (-1 %) » {|i{ 7 crystal disable i
state(SLEEP & IDLE) ™ » 1 %L -

19.2 WOR
ffH 7% E RC OSC register | -~ RC OSC register |l g%":‘@:’l’-‘r:ﬁt’;—;timing %, }-{éj RC OSC register Il {1 bit RCOSC_E I%Z
1, bit TWOR_OE I%ti 0} Mode CTRL register v WOR_EN bit I%ﬁ 1, JE%E* WOR mode, F%‘»{L_”rbﬁ@[ﬂ:

u Stepl: FE WOR sleep time ElfJﬁﬂj’Fé$J(WOR_AC[delay range : 244us~15.6ms]) » WOR action time E{UE?‘J%F'E%J
(WOR_SL[delay range : 7.8ms~7.99s]).

B Step2: &d GPIOX pin (' # # L GPIOL # GPIO2 pin fifi!i, FifyEi [y GPIOXS 41
0100-)1FWOR/\NOR).

[ ] Step3: ES{E*J RC oscillator[RCOSC_E=1], T#TETH',TWOR FHEE[TWOR_OE=0].

W Step4: [’ WOR[WOR_EN=1].

| N
STATE ¢ RX >1< SLEEF KL RX ‘)k SLEEF >< BX

I I
| WOR action lime

o

P
r

-~

|
WOR sleap lime | I
W !
RF sallling time{X'stal + PLL + R, =1ms)
Fig33. WOR timing

WOR [i' it sleep, STB state ™ #7 < =' 7 RXPfE™, il *qu'rfsu?%%g F|"| GPIOX pin [izJli: MCU #1445 RF IC
ﬁ‘“’@iﬁ[ﬂ"?ﬁkﬁ@ state - it sleep state “/f1%]| RX state [, RF IC ?Il?l settling time -~ FIfe157H -
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20. Battery detector
A7105 RF IC '] Battery detector ¥ ffiif]] RF IC REGI(pile)EI'U’F_f Eeo 7 kL sleep state ﬁﬁﬁ’” TEnR], = (EsHp A
f§-2.0V~2.7V, 5355 8 [ level -

[ERR =™ B

] Stepl: TRy 7Esleep state.

] Step2: ?g%@*@ﬁﬂ 4k (Battery detector register [Iv BVT2-0]).

] Step3: ﬁ;‘l*]’%’éﬁ[’@ﬂﬂ. Battery detector register fiv BD_E £} 1, 74 4us I &= bit ¢ [ 1EE[= 1T 0).
[

Step4: %‘?V%’Eﬁfﬁﬂﬁfgﬁ, YHNRL L, JIF4 A REGI pin i :H)F?Fﬁ*rﬁﬁfﬁiﬂﬂﬁﬁ ~ VR4 REGI pin %E{’J‘jf\”?‘fﬁ‘*
fET?E[J%#,(?;Ej?V Battery detector register i bit BDF)

21. EPEE(Application Circuit)
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1 ‘ 2 3 4
Use Lump Elements for Matching Circuit
D D
i I(:5 Ics
1 1 100pF] 2.2uF
1, - g
— — Q of =
CON/2P 20 CON/2P 20 c1 || 120pF = = ozl 2 8 3
| x| > o ol o
= ] 2 & S =@
S pCE o
= 232 28 8
S & 0o o
L2 GND Lﬂ\
c
‘ 2.70H SDIO 14 _SDIO co
0.1uF,
L1 C4_||_3.9pF 3 13 VDD D b
3.6nH 11 Rz AT105PKG BVED “
L 12 sck
ANTENNA GE
scs —11_scs
) 2
NC S
3 n
o REGOA VIN 1
VDPLL GND a
"ATI0SPKG CKO a
GIoZ A
c13 ol 5
B 0.1uF 6 B
:I: . 7
C
= o 8
9
K %
R CONTIOP 2.0
. NC ™ X oLk
33pF
A Title: A
MD7105-B01
Size Number Revision
A
Date: 30562007 Sheet _of
File: CADOCUME-TVADMINI-TLOCALS-1Y 05-BOLddb o1
1 2 3 4

22 Ordering Information

Part No. Package Units Per Reel / Tray

A71X05AQF/QI QFN20L, Pb Free, Tape & Reel, -40°C ~85C 3K

AT71X05AQFI

QFN20L, Pb Free, Tray, -40°C ~85C

490EA

Jan. 2008, Version 0.1(PRELIMINARY) 55

AMIC Communication Corporation



@
AMICCOM
Preliminary

AT7105

2.4GHz Transceiver

23 LR

QFN 20L (4 X 4 X 0.8mm) Outline Dimensions

unit: inches/mm

TOP VIEW BOTTOM VIEW
‘ b [=[025 D2 N
— F 15 11 11 15
) ) [IRAR A
ry 1o+ [
] L]
w uﬁ . — —
’ g = [ 20
20 6 . o
s R
2 ' ° el Ll
S d > B0,
q
‘m@

i
i#f O] 13
i o EE
Seating Plane N

Jan. 2008, Version 0.1(PRELIMINARY)

Symbol Dimensions in inches Dimensions in mm
Min Nom Max Min Nom Max
A 0.028 0.030 0.032 0.70 0.75 0.80
A1 0.000 0.001 0.002 0.00 0.02 0.05
A3 0.008 REF 0.203 REF
b 0.007 0.010 0.012 0.18 0.25 0.30
0.154 | 0.158 | 0.161 3.90 4.00 4.10
D2 0.075 | 0.079 | 0.083 1.90 2.00 2.10
E 0.154 | 0.158 | 0.161 3.90 4.00 4.10
E2 0.075 | 0.079 | 0.083 1.90 2.00 2.10
[e] 0.020 BSC 0.50 BSC
L 0012 | 0016 | 0020 [ 030 | 040 | 050
0.003 0.08
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