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2. - qEER

AT105 JiL- [+ 4 5" 4" 2.4GHz ISMJ};E% T T - 7105 )£ St 045 1 3 (250Kbps @ -99dbm)
Y SR L, il 30 F 1)

A7105 o |‘Bb‘§}~£_p I 1}% H %‘*I, =l £ 500Kbps TR 7 PI?Z (73,53 42 4pin(SPI)5Y 3pin j‘ﬂ Pi9t i+ RF data

EILJP?’%?J 2 FEfR Y O(i’r[JF| [{fiy memory %,lgggﬂ/}%ufu data), Direct( @l%}f ,H/}%I{Y)

+ FIFO izt “N/#? CRC(CRC16) FEC 145[ eupaEar® 1~2dbm), data whitening(iti! % data 1), Manchester

code [/ -

AT105 [|f, RSSI, 1174 1 sensor, ¢ [{THIELLEF R IC [iOR/, iy 9 5 1ch ADC i’ [EAIFU - - [ 52 asyit
Bl PR R o R QEN4X4 20 pin -

3.1
Frequency bands: 2400 — 2483MHz ISM band.
u 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.
u On chip low power RC oscillator.
u Low current (< 1uA) in sleep mode and need only one crystal while working together with MCU.
] High sensitivity (-99dBm@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
u 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.

Important Notice:

AMICCOM reserves the right to make changes to its products or to discontinue any integrated circuit product or service
without notice. AMICCOM integrated circuit products are not designed, intended, authorized, or warranted to be suitable
for use in life-support applications, devices or systems or other critical applications. Use of AMICCOM products in such
applications is understood to be fully at the risk of the customer.
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Fig 4.1 A7105 QFN Package Top View

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

Pin No. Symbol /10 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 | Voltage supply for RX & TX analog part
6 VT Al VCO VT(tuning voltage )iy * .
7 GND [ B
8 Xl Al PRI BRI
9 X0 AO | ¥R L
10 VDA3 | Voltage supply for PLL part
11 SCS DI FI A o E bR
12 SCK DI A I I
13 DVDD I Bk PRI iy
14 SDIO DI/O | {IVII/T Frevl [F5E.
15 GND [ B, ‘
16 GIO1 DI/O 27 (G0 VT R (FEE
17 Glo2 DO | %= gkl M 2/ fIViI/ Erevkl (B3
18 CKO DO AT T '
19 REGI Al Regulator input
20 VDA1 PO Regulator output and voltage supply of IF part

Note : A : Kit*(Analog) ~ D : B¢+ (Digital ) - | : gli?ﬁ" (Input)~O: ﬁli??JH', (Qutput)~ P : qu“('ﬁl (Power)
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7. #6135 A AR

Parameter With respect to Rating Unit
Supply voltage range (VDD) GND -0.3~3.6 Vdc
Other I/O pins range GND -0.3 ~VDD+0.3 Vdc
Maximum input RF level 0 dBm
Storage Temperature range -65~ 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. Frxvifs
(Internal regulator voltage set to 2.1V)
Parameter | Description Min. Type Max. Unit
General
Storage Temperature -55 125 °C
Operating Temperature -40 85 °C
Supply Voltage 1.9 3.6 \%
Sleep mode(RC OSC on) 1 pA
Standby mode 1800 pA
(Crystal OSC, Regulator on)
PLL mode(Crystal OSC, Regulator, 9 mA
Synthesizer on)
Active RX Mode 16 mA
Active TX mode(output power 0dBm) 19 mA
Synthesizer block (includes crystal oscillator, PLL and VCO.)
Crystal start up time 0.6 mS
Crystal frequency 24 MHz
VCO Operation Frequency 2400 -2500 MHz
PLL phase noise Offset 10k 80 dBc
Offset 100K 85
Offset 1M 90
PLL settling time 80 us
(Without auto calibration)
ransmitter
Output power -20 1 3 dBm
Frequency deviation 25K 500K Hz
Data rate 1K 500K Bps
TX settling time Loop bandwidth 500K 20 uS
Receiver
Receiver sensitivity Data rate 250K -99 dBm
@BER=0.1% Data rate 500K -96 dBm

Oct. 2008. Version 0.3(Preliminary) 7 AMIC Communication Corporation
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IF frequency bandwidth 250/500 KHz
IF center frequency 250/500 KHz
Image rejection 20 25 dB
RSSI range @REF input -110 -55 dBm
LO leakage at RF port -50 dBm
Digital IO DC characteristics

High Level Input Voltage(Vy) 0.8*VDD VDD \Y,
Low Level Input Voltage(ViL) 0 0.2*vDD V
High Level Output Voltage(Von) |@lon=-0.5mA VDD-0.4 VDD \%
Low Level Output Voltage(VoL) @loL=0.5mA 0 0.4 V

Oct. 2008. Version 0.3(Preliminary) 8 AMIC Communication Corporation
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9. HEFwTY

AT105 Chip €| 51x8-bit (TS i + i AT 3 R 4 SE1IET A 1 b= s g R -

9.1 HEFTE IR

Oct. 2008. Version 0.3(Preliminary)

Address / . . . . . . . .
Name 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 AIF DFCD WOR_EN FMT FMS ADCM
Mode control R DDPC ARSSI AlIF CD WOR_EN FMT FMS ADCM
02h R/W - - - - - VCC VBC FBC
Calc
Fﬂfg | w FEP7 FEP6 FEP5 FEP4 FEP3 FEP2 FEP1 FEPO
FI(I):AS I W FPMA1 FPMO PSA5 PSA4 PSA3 PSA2 PSA1 PSAO0
05h 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 | WWS_SL7 |WWS _SL6|WWS _SL5|WwS.SL4|wwsS _SL3|[WwS _SL2 [WWS _SL1|wWwS _SLO
RC OSC | R - - RCOC5 RCOC4 RCOC3 RCOC2 RCOC1 RCOCO0
RC (ggC I W |(WWS _SL9|WWS _SL8|WWS _AC5|WWS _AC4 | WWS _AC3|WWS _AC2|WWS _AC1|WWS _ACO
09h
RC OSC III W BBCKS1 BBCKSO0 - - - RCOSC_E TSEL TWOR_OE
OAh . W ECKOE CKO3 CKO2 CKO1 CKOO0 CKOI CKOE SCKI
CKO Pin
0Bh
GIO1 Pin W - - GIO1S3 GIOS2 GIO1$1 GIO1S0 GIO1I GIO10E
0Ch . W - - GIO2S3 Gl02S2 GI02S1 GlO2S0 GIlO2| GIO20E
GIO2 Pin
(?IEQK R/W GRC3 GRC2 GRC1 GRCO CSC1 CSCo CGSs XS
OEh R/W SDR7 SDR6 SDR5 SDR4 SDR3 SDR2 SDR1 SDRO
Data rate
Iglfl?l R/W CHN7 CHNG6 CHNS5 CHN4 CHN3 CHN2 CHN1 CHNO
P1L(I)_hll R/W DBL RRC1 RRCO CHR3 CHR2 CHR1 CHRO IP8
11h w BIP7 BIP6 BIP5 BIP4 BIP3 BIP2 BIP1 BIPO
PLL 1l R IP7 IP6 IP5 IP4 IP3 1P2 1P1 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 ACO0-FPO
'T'?(hl W TXSM1 TXSMO TXDI TME FS FDP2 FDP1 FDPO
'IT)ETI W - PDV1 PDVO FD4 FD3 FD2 FD1 FDO
D;ISar;/ | W DPR2 DPR1 DPRO TDL1 TDLO PDL2 PDL1 PDLO
D(:I:;/ I W WSEL2 WSEL1 WSELO AGC_D1 AGC_DO RS_DLY2 | RS_DLY1 RS_DLYO
9

AMIC Communication Corporation




L 4

AMICCOM
Preliminary 2.4GHz Transceiver
1|__\?)? w - RXSM1 RXSMO AFC RXDI DMG BWS ULS
1 9h. R/W MVGS - IGS MGS1 MGSO0 LGS2 LGS1 LGSO
RX Gain |
1Ah
RX Gain Il w RH7 RH6 RH5 RH4 RH3 RH2 RH1 RHO
1Bh
RX Gain Il w RL7 RL6 RL5 RL4 RL3 RL2 RL1 RLO
1Ch
RX Gain IV w ENGC - - - MHC LHC1 LHCO VGCE
1Dh W RTH7 RTH6 RTH5 RTH4 RTH3 RTH2 RTH1 RTHO
RSSI Threshold R ADC7 ADC6 ADC5 ADC4 ADC3 ADC2 ADCA1 ADCO
AIIZE)?) w RSM1 RSMO ERSS FSARS - XADS RSS CDM
1Fh w - MCS WHTS FECS CRCS IDL PMLA1 PMLO
Code |
20h w - DCL2 DCLA1 DCLO ETH1 ETHO PMD1 PMDO
Code |l
21h w - WS6 WS5 Wws4 WS3 WS2 W81 WSO
Code lll
22h W - MFBS MFB3 MFB2 MFB1 MFBO
IF Calibration | R - - - FBCF FB3 FB2 FB1 FBO
23h
IF Calibration I R - - FCD4 FCD3 FCD2 FCD1 FCDO
24h w - - VCCS MVCS VCOC3 VCOC2 VCOC1 VCOCO
VCO current
Calibration R - - - FVCC VCB3 VCB2 VCB1 VCBO
25h w - - - - MVBS MVB2 MVB1 MVBO
VCO Single band
Calibration | R - - DVT1 DVTO VBCF VB2 VB1 VBO
26h
VCO Single band | W - - VTH2 VTH1 VTHO VTL2 VTLA1 VTLO
Calibration Il
27h W RGS RGV1 RGV0 - BVT2 BVT1 BVTO BD_E
Battery detect R RGS RGV1 RGVO BDF BVT2 BVT1 BVTO BD_E
28h w - - TXCS PACA1 PACO TBG2 TBG1 TBGO
TX test
29h
Rx DEM test | w DMT DCM1 DCMO MLP1 MLPO SLF2 SLF1 SLFO
2Ah
Rx DEM test II W DCV7 DCV6 DCV5 DCV4 DCV3 DCV2 DCV1 DCVO0
2Bh
CPC W - = = = = - CPC1 CPCO
2Ch w - - - - DBD XCC XCP1 XCPO
Crystal test
2Dh w - PMPE PRIC1 PRICO PRRC1 PRRCO SDPW NSDO
PLL test
2Eh w - - - TLB TLB RLB RLB VCBS
VCO test |
2Fh w - - - - RFT3 RFT2 RFT1 RFTO
VCO test I
I?:g?l' 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
10
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9.2 AT BFP
9.2.1 Mode Register (Address: 00h)

Bit R/W Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Name R - FECF CRCF CER XER PLLER TRSR TRER
W | RESETN | RESETN | RESETN | RESETN | RESETN | RESETN | RESETN | RESETN
Reset - -- - -- - = == =
RESETN : Fiﬁliﬁfﬁ' register fitf * Eﬁ, ERLE RF IC reset -
FECF : FEC £ ki, Il iss:
[0]: #+ FEC g - [1]: %5 FEC ﬁ%@}%ﬁ?&
CRCF : CRC & #i =48, i@ %:
[0]: 7 CRC i & - [1]: #7 CRChififfiml -
CER : RF chip ’?ﬁ:ﬂ*ﬁi, U= SRR
[0]: %= chip Fﬁ%ﬁfj > [1]: - chip ﬁﬂ?ﬁrc
XER : TR IR BWPHAYE, I e
[0]: %5\@‘(5{%@%%% - [1]: %5?’?«;‘@%%?%?%“
PLLE : PLL F#JE%#F&, I TR
[0]: = PLL FT,JFifJ o [1]: %= PLL ﬁﬂ?ﬁrc
TRSR : TRX state jRfE, Jplisd:
[0]: *&=. RX state - [1]: *&=. TX state -
" i TRER=1[H -
TRER : TRX state TR, {155
[1]: %7 RF % TXor RX -
9.2.2 Mode Control Register (Address: 01h)
Bit R/W Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Name R - — - cb - - — -
w DDPC ARSSI AIF DFCD | WOR_EN FMT FMS ADCM
Reset 0 1 0 0 0 0 0 0

DDPC(Direct mode data pin control) : Direct mode Fj SPI g4 SDIO ‘F{u','[‘edata pYlo -

[0]: BT - [1: 55 -

ARSSI : £ RX mode Eﬁg’lﬁbﬁwﬁﬂ RSSI -

[O1: HiFfl - [10: 5 -

AIF(Auto IF) : 3£ RX mode Eﬁﬂﬁﬁglgﬁﬁmﬁ— i IF 315k o
[o]: iy -

[1]: grlﬂ: o

LO #fisk (RX) = LO #i5(TX) - IF #i5<.(bit ULS=0 ; upper side band)
LO #i5<(RX) = LO #i(TX) + IF #i%<.(bit ULS=1 ; lower side band)

CD/DFCD:

CD(Read) : Carrier detector 7% -

DFCD(Data Filter by CD) : 51 Carrier Detector %Wﬁﬁ}irﬁgﬁ’e‘[ﬁép o
[0]: BT [1: 55 -

WOR_EN : WOR mode F*j< -

[0]: RIFfT - [1: i« 5F MCU it wake up [, (1F IFIA 1S O

Oct. 2008. Version 0.3(Preliminary) 11 AMIC Communication Corporation




gt

A7105
AMICCOM
Preliminary 2.4GHz Transceiver
FMT : FIFO mode test -
[0]: Normal - [1]: FIFO mode test - {&7: FIFO mode  [HAgi-VE 3% - F{ 5 RY FF & (packet )i r%"g A= EL 0
FMS : Direct/FIFO #i=V:E# -
[0]: Direct 8=t - [1]: FIFO {8zt
ADCM : ADC £! ?Eﬂ;ﬁﬁ"
[0]: Rl ADC EINHIFS = BN A5 = [11: BUHIFEC o JiBIHISE S 5 o J=0 7~ @ | IR EG 0 -
ADCM None Rx state RX state
[0] None None
11 PEREDE RSS é’r?ﬁﬂ‘Eﬂ?i‘if{'ﬁ‘?ﬂw%T?fﬁ{ﬁfﬁﬁﬁf‘EADC
B
9.2.3 Calibration Control Register (Address: 02h)
Bit R/W Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Name R/W -- -- - -- - VCC VBC FBC
Reset -- -- -- -- -- 0 0 0

VCC : VCO Current Calibration 3 ¥ Fig=pC

[0]: T‘Jﬁf 1 VCO Current Calibration g\/“'?ﬁtﬁ*ﬁ’?f o [1]: T:Eﬁé?‘*ﬂt ° ?r,ﬁéﬁﬁ%a o PTG FIEERE R O

f
VBC : VCO Bank Calibration ﬁi‘:—ég:g?-ﬁ: o
[01: il VCO Bank Calibration f =L s = []: HYSHS - IR i i - 100 7 (7 F I IR 15 0

FBC : IF Filter Bank f3 ¥&& *EJ;;‘J‘H- °

[0: HiFfl IF Filter Bank IR o [1]: BOSEE - Jiphoisssk s » 14 7 (1 TR 15 0 -

9.2.4 FIFO Register | (Address: 03h)

Bit R/W Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Name W FEP7 FEP6 FEPS FEP4 FEP3 FEP2 FEP1 FEPO
Reset 0 0 1 1 1 1 1 1
FEP[7:0] : TX/RX FIFO byte E’@?ﬁl "_“h_'—I%V-& = FIFO Iﬁ."ph ki = FEP[7:0]+1 -
9.2.5 FIFO Register Il (Address: 04h)
Bit R/W Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Name W FPM1 FPMO PSA5 PSA4 PSA3 PSA2 PSA1 PSAO
Reset 0 1 0 0 0 0 0 0
FPM[1:0] : TX/RX FIFO [&p\ flig -
el 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 @é@ﬂpdi]_l-f%"-& °
9.2.6 FIFO DATA Register (Address: 05h)
Bit R/W Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Name 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 - BRITYHI 7 fil- P73 -

Oct. 2008. Version 0.3(Preliminary) 12 AMIC Communication Corporation
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9.2.7 ID DATA Register (Address: 06h)

Bit R/W| Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Name R/W ID7 ID6 ID5 ID4 ID3 ID2 ID1 IDO
Reset 0 0 0 0 0 0 0 0
ID[7:0] : ID data - @ﬁﬁ"ﬁl’e‘[i‘&r&[ﬁj ’[alrlr+%§ °
9.2.8 RC OSC Register | (Address: 07h)
Bit R/W| Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Name R RCOC5 RCOC4 RCOC3 RCOC2 RCOC1 RCOCO
W |WwS_SL7 [wwS _SL6|wwS _SL5|WwS _SL4|wwS _SL3|WwS _SL2|WWS _SL1|[WWS _SLO
Reset 0 0 0 0 0 0 0 0
WWS_SL[7:0] : WWS Sleep Time delay r%’q‘-_ > (7.8ms ~ 7.99s)
. 1
Sleep time =(WWS _SL[9:0]+1)x32x N
4092
RCOCI[5:0] : RC oscillator calibration counter value -
9.2.9 RC OSC Register Il (Address: 08h)
Bit R/W| Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Name W |[Wws SL9|[WWwS SL8|WWS AC5|WWS AC4/WWS AC3|WWS _AC2|WWS _AC1|WWS ACO
Reset 0 0 0 0 0 0 0 0
WWS_AC[4:0] : WWS ACtion delay F?sk"-& o (244us ~ 15.6ms)
. . 1
ACtion time =(WWS_AC[5:0]+1)x1x s -
4092
9.2.10 RC OSC Register Ill (Address: 09h)
Bit R/W| Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Name W | BBCKS1 | BBCKSO - -- - RCOSC_ E| TSEL |TWOR OE
Reset 0 0 -- -- -- 1 0 1
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 Fp=:## -
[01: Rl - [ p=CH) -
TSEL : S SR -
[0]: 1" WOR_AC - [1]: ffi"] WOR_SL -
TWOR_OE : Use Timer to wake up MCU without RF -
[01: Ml - [ Fp=CFR) -
9.2.11 CKO Pin Control Register (Address: 0Ah)
Bit R/W| Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Name W | ECKOE | CKOS3 | CKOS2 | CKOS1 | CKOSO0 CKOI CKOE SCKI
Reset 1 0 1 1 1 0 1 0

ECKOE : JHAs L Fhc -

3@ bit @745 CKO[3: O]ﬁrgl

[]01011,[01101,[0111]:5

SHE T

(2 FIVRR Tt o
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CKOS[3:0] : CKO pin [E5f JH’.f:E_E °
[0000]: BCK(bit clock) -

[0001]: MRCK(modulation rate) -
[0010]: FPF(FIFO pointer flag) -
[0011]: EOP > EOVBC > EOFBC » EOADC > EOVCC > OKADC -

[0100]: 91 A Ffiyt ! - AR I -

[0101]: 9} [{ﬁﬁéj‘%@ﬁ"sﬁﬂi ° —mﬁﬁﬂ’:’w f'1 bit ECKOE ﬂ\ig}? E%“[ fﬁfj °
[0110]: It {Eﬂj”i’,"’r JL —ﬁﬁEﬂ’:’w F I bit ECKOE ﬂ\i f‘ﬁ

[0111]: 9} {Eﬂj’ﬁﬁ‘ﬁi, ° Tﬁﬁﬂﬁ’:’e/S » (1 bit ECKOE ﬁ{ﬁm fl
[oxx]: RF -
CKOI : CKO pin (58 [t
[0]: :Jlfq'[mﬁ'ﬁﬁt"l S B ’?’[FIJEE?JH'. °
CKOE : CKO pin Z8 .th',ﬁﬂ?%“
[0]: High Z - [1]: Eﬂ?%
SCKI : SPI ﬁﬂ&D[IJp?‘ °
[0] J':_:F Hﬁi}x o [1] Ez Fljﬁrﬁj’x o
9.2.12 GIO1 Pin Control Register (Address: 0Bh)
Bit R/W| Bit7 Bit 6 Bit 5 Bitz‘ 3 Bit 2 Bit 1 Bit 0
Name W - -- GIO1S3 | GIO1S2 | GIO1S1 | GIO1S0 GIO1l GIO10E
Reset -- -- 0 0 0 0 0 1
GIO1S[3:0] : GIO1 pin [E5FHE E# -
LM 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(wakeup MCU)
[0101] In phase demodulator output(DMII)
[0110] P_SDO(4 wire SPI data out)
[0111] TRXD In/Out
[1000] RXD
[1001] TXD
[1010] In phase demodulator external input(EXDIOQ)
[1011] External FSYNC input in RX direct mode
[11xx] [
GIO11 : GPIO1 pin fFH L -
[0]: élz@[f’ugfaﬁm o [l;]: D[FIJPE?JH', °
GIO10E : GPIO1 pm (R .E%FJ?S,%
[0]: High Z - [1]: lg
9.2.13 GI02 Pin Control Register (Address: 0Ch)
Bit R/W| Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Name W - -- GIO2S3 | Gl02S2 | GIO2S1 | GIO2S0 GIO2] GIO20E
Reset -- -- 0 1 0 0 0 1
GIO2S [3:0] : GIO2 pin [&5jm T -
e ' TX state | RX state
'[0000] WTR(non-standby state) output
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[0001] EOAC(end of access code) FSYNC(frame sync)

[0010] TMEO(TX modulation enable) CD(carrier detect)

[0011] Preamble OK output

[0100] TWOR/WOR(wakeup MCU)

[0101] In phase demodulator output(DMIQ)

[0110] P_SDO(4wire SPI data out)

[0111] TRXD In/Out

[1000] RXD

[1001] TXD

[1010] In phase demodulator external input(EXDIO)

[1011] External FSYNC input in RX direct mode

[11xx] W

GlO2I : GIO2 pin fﬁ%[ﬁjﬁ'ﬁt be
[0]: ZJIE@[FU%'J??H', o [1]: Q[FIJ THI' o

GIO20E : GIO2 pin (AL BT «
[0]: HighZ - [1]: ﬁﬂffc

9.2.14 Clock Register (Address: 0Dh)

Bit R/W| Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Name RW | GRC3 GRC2 GRC1 GRCO CSC1 CSCO0 CGS XS
Reset 1 1 1 1 0 1 0 1
GRC[3:0] : Clock Chain reference frequency ]Iéfﬁr%"-& °
f
Clock Chain reference=—X@l___MHz
(GRC[3:0]+1)
CSC[1:0] : Clock source [REFFEL o
[00]:/1-[01]:/2-[10):/2-[11]:/4 -
CGS : Clock source .
[0]: X'stal clock - [1]: Clock Chain -
XS : T P IR -
[0]: RFIC i clock 117 ﬁﬁ?ﬁ#’ﬁ - [1]: clock HIPJ?‘J‘?&@%E&EE o
9.2.15 Data Rate Register (Address: 0Eh)
Bit R/W | Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Name R/W | SDR7 SDR6 SDR5 SDR4 SDR3 SDR2 SDR1 SDRO
Reset 0 0 0 0 0 0 0 0
SDR[7:0] : Data rate [@%ﬁr,?‘sf-& °
Data ratezw o
32*(SDR[7:0]+1)
9.2.16 PLL Register | (Address: OFh)
Bit R/W| Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Name R/W | CHN7 CHNG6 CHN5 CHN4 CHN3 CHN2 CHN1 CHNO
Reset 0 0 0 0 0 0 0 0

CHNIT7:0] : RF 3figis -
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9.2.17 PLL Register Il (Address: 10h)

Bit R/W| Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Name R/W DBL RRC1 RRCO CHR3 CHR2 CHR1 CHRO IP8
Reset 1 0 0 1 1 1 1 0
DBL : Crystal oscillator fﬁﬁigﬁ”
[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 r%’d-_ °
PFD
CHR[3:0]+1=
2MHz
PFD : PLL %483 (PLL comparison frequency)
9.2.18 PLL Register Ill (Address: 11h)
Bit R/W| Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Name R IP7 IP6 IP5 IP4 IP3 IP2 IP1 IPO
W BIP7 BIP6 BIP5 BIP4 BIP3 BIP2 BIP1 BIPO
Reset 0 1 0 0 1 0 1 1
BIP[8:0] : RF ﬁl‘bﬁﬁ}jﬁkﬂ {5 ( Integer Part) r%’d-_
IP [8:0]: RF PLL ;@ﬁ[ﬁﬁ}%ﬁJ@ﬁ@.
9.2.19 PLL Register IV (Address: 12h)
Bit R/W| Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Name R FP15 AC14-FP14|AC13-FP13|AC12-FP12| AC11-FP11 |AC10-FP10| AC9-FP9 | AC8-FP8
W 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)
Bit R/W | Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Name R | AC7-FP7 | AC6-FP6 | AC5-FP5 | AC4-FP4 | AC3-FP3 | AC2-FP2 | AC1-FP1 | ACO-FPO
W BFP7 BFP6 BFP5 BFP4 BFP3 BFP2 BFP1 BFPO
Reset 0 0 0 0 0 0 1 1

BFP[15:0] : RF ﬁli%ﬁ*;’}ﬂ?ﬁﬂ[’ﬁ( Fractional Part)l,?s%"'-g.

RF #7134 ¢
for sase = PFD-(BIP[8 : 0] +—BFP2[}65 -0l

frr = o _gase + (CHN[7:0]- Channel Step)

f~

Channel Step ridfispiiss - Channel Step =

g fiop 1 RF YT (Bl

PFD

+*(CHRB:0]+1)

AC[14:0](Read) :3is¥]f¥f SPI gl (RX Reg. bit AFC=1) -

FP[15:0)(Read) : PLL #i:#53 §¢i() SPI @t 6771 (RX Reg. bit AFC=0) -

fil A7105 Channel Step ;L& 500KHz

f
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Hi T AIF ﬁJﬁ:(Mode control Reg. bit AIF=1 E\ﬂj)
F i3 (RX mode)=RF #i3 — IF #i3(RX Reg. ULS=0) -
RF i3 (RX mode)=RF #iz + IF #id(RX Reg. ULS=1) -
9.2.21 TX Register | (Address: 14h)
Bit RIW Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Name 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 = [ffj!} -
[0): ZE> [t o (11 ™ [ttt -

TME : TX S5sis -
O

FS : filter 3. Filter shape Ti' /&-Filter test ?fﬁ:%ﬁ(address: 32h)f%':‘$f.§’ﬁl%‘|’@ £% gaussian filter(BT=0.7).
[0]: F%Jﬁﬂ - [I: F‘aﬂfg%‘ °

FDP[2:0] : Frequency deviation power I%’q‘-_
H}fﬁmﬂ%i} (frequency deviation ) :

f., =127-PFD-(FD[4:0]+1)

7o PFD b5 Lok

FDP[20]

.T

9.2.22 TX Register Il (Address: 15h)

Bit R/IW Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Name 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 *PDV[1:0]*(SDR[7: 0] + 1)

TX data rate =

FD[4:0] : Frequency deviation f%"-&

9.2.23 Delay Register | (Address: 16h)

Bit R/IW Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Name w DPR2 DPR1 DPRO TDLA1 TDLO PDL2 PDL1 PDLO
Reset 0 0 0 1 0 0 1 0

DPR[2:0] : Z;L’—@EE]‘ gfj%ﬁﬁ;?;’é o

TDL[1:0] : TX settling .}f—i%ﬂ%ljféﬂr,?‘se‘?g o

Tx Settling Delay = 20 * (TDL[1: 0]+1)* (DPR[2:0]+1) us
PDL[2:0] : PLL settling ?;E’Eﬂﬁféﬁi%'ﬁ o

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

Oct. 2008. Version 0.3(Preliminary) 17 AMIC Communication Corporation



L 4

AMICCOM
Preliminary 2.4GHz Transceiver
9.2.24 Delay Register Il (Address: 17h)
Bit R/W| Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Name 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&ﬁ fEIEEE » (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 ﬁ%ﬁl}&'ﬁ RSSI settling E\ﬂj fiEEE o (10~40us)
[000]: 10us - [001]: 20us - [010]: 30us - [011;: 40us -
RS_DLY[2:0] : ;% RX state RSSI &I settling F'Efjﬁ%ffg - (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
Bit R/W| Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Name W -- RXSM1 | RXSMO AFC RXDI DMG BWS ULS
Reset -- 0 0 0 0 0 1 0
RXSM[1:0] : RX demodulator smooth filter &
RXSM[0]:
[1]: demodulation filter bandwidth = 1MHz - [0]: demodulation filter bandwidth = 2MHz -
RXSM[1]:
[1]: 8 bit moving average of data filter - [0]: 4 bit moving average of data filter -
AFC : #iZ¥]¥i(frequency compensation)if ¥ % -
[0]: R« [1]: ikt -
RXDI : RX data ’C'[f}]?ﬁjtl'. °
[01: ittt - 11 = [t
DMG : Demodulator 1252 # -
[01: x1 [1: x3
BWS : BPF #ifi 52 -
[0]: 250KHz - H1]: 500KHz -
ULS : #i¥%; Up/Low side band ;Z# -
[0]: up side band - [1]:low side band -
9.2.26 RX Gain Register | (Address: 19h)
Bit R/W| Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Name RW | MVGS -- IGS MGS1 MGS0 LGS2 LGS1 LGS0
Reset 0 -- 1 0 0 0 0 0

MVGS : =g VGARET--

[0]: Fighe [1]: <

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 -
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9.2.27 RX Gain Register Il (Address: 1Ah)
Bit R/W| Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Name 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 & L -
9.2.28 RX Gain Register Ill (Address: 1Bh)
Bit R/W| Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Name W RL7 RL6 RL5 RL4 RL3 RL2 RL1 RLO
Reset 1 0 1 1 0 1 0 0
RH[7:0] : VGA fET-F &~ [l o
9.2.29 RX Gain Register IV (Address: 1Ch)
Bit R/W| Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Name wW ENGC MHC LLCA1 LLCO VGCE
Reset 1 1 1 1 0
ENGC : End of AGC tuning
[W:ri?ﬁaﬁ P J?‘Iiﬁﬁ“i&iﬂé‘?ﬂﬂ?ﬁ?g’ [EHFUE] ID code F k- [1]: ?ﬁ;ﬁfﬁ:—* F ‘TQEEJ[E&'PJEIJIHF’LPE?YEU?*?E*EZ°
MHC : Mixer high current 3£ -
[0]: 0.6mA - [1]: 1.2mA -
LLC : LNA low current £ -
[00]: 0.5mA - [01]: 1.0mA - [10]: 1.5mA - [11]: 2.0mA =
VGCE:
VGA calibration Ffjc. ek nh i » 1=k 5 F |71 £ 0(Combine with FSYNCO).
VGA calibration will be done when VGCE or FSYNCO active high.
9.2.30 RSSI Threshold Register (Address: 1Dh)
Bit R/W| Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Name R ADC7 ADC6 ADC5 ADC4 ADC3 ADC2 ADC1 ADCO
W RTH7 RTH6 RTH5 RTH4 RTH3 RTH2 RTHA1 RTHO
Reset 1 0 0 1 0 0 0 1
RTH[7:0] : &34 ({Rf(carrier detect) @I%"Q‘-_ °
CD=1 for RSSI(ADC value) = RTH -
CD=0 for RSSI(ADC value) = RTH -
ADCI7:0] : V% ~ RSSI - FS 91 #{SBEENEY ADC (B -
RX state: Digital RSSI output. WE&ng =-110dbm + 40*RSSI[7:0]/ 8
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)
Bit R/W| Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Name W RSMA1 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 -
19
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ERSS : Sync Eﬂj»’;?ﬁq RSSI £
[0]: “%Fif M1 - -

FSARS : ADC Eﬁ'-]’fy;gj%' °
[0]: system clock / 4 - [1]: system clock /2 -

XADS : ADC & * [EOFFUEHE -
[0]: 77 Mﬂ@% Es& (FYE(=ADC EH{E - [1]: 19t FRET=ADC B i -

RSS : jfi% / RSSI ENE[:E# -
[0]: Temperature £ - [1]: RSSI {5 Carrier £ -

CDM : &} (Carrier) {8z -
[0]: 1w ENH] - [1]: g {{nf(for Carrier)

9.2.32 Code Register | (Address: 1Fh)

Bit R/W| Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

Name w -- MCS WHTS FECS CRCS IDL PML1 PMLO

Reset - 0 0 0 0 1 1 1

MCS : Manchester code =HE o

[01: iyl - [10:

WHTS : Data whltenlng (Data Encryption)::
[01: Yl - [10:

FECS : FEC & -

[01: RHRf - [11: BT -
FE F Ci_lﬁl“ ; Hamming code.

CRCS : CRC .

[0]: Barfl - [10: B -

IDL : ID code =& EHE -
[0]: 2 bytes - [1]: 4 bytes -

PML[1:0] : Preamble <3 :;Z# -
[00]: 1 byte = [01]: 2 bytes - [10]: 3 bytes - [11]: 4 bytes -

9.2.33 Code Register Il (Address: 20h)

Bit R/W | Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

Name W -- DCL2 DCL1 DCLO ETH1 ETHO PMD1 PMDO

Reset -- 1 1 1 0 1 1 1

DCL[2:0] : DC = 5@ %] Data ;%’1';1%"-& °
DCLO:

[0]: 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:

[0]: 128 bits after ID code word detected - [1]: 256 bits after ID code word detected -

ETH[1:0] : ID code 3L bit g -
[00]: O bit - [01]: 1 .tgﬂ@ [10]: 2 bit - [11]: 3 bit -

PMDI[1:0] : Preamble =7 {{Rf[FL: -
[00]: Obit - [01]: 4bits - [10]: 3bits = [11]: 16bits -

B RS A PMLLTSOL i
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9.2.34 Code Register lll (Address: 21h)
Bit R/W Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Name w -- WS6 WS5 WS4 WS3 WS2 WS1 WSO
Reset -- 0 1 0 1 0 1 0
WS[6:0] : Data Whitening ’?‘JilF", seed I%’d-;(data encryption key) -
9.2.35 IF Calibration Register | (Address: 22h)
Bit RW| Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Name R -- -- -- FBCF FB3 FB2 FB1 FBO
W -- -- -- MFBS MFB3 MFB2 MFB1 MFBO
Reset -- -- -- 0 0 1 1 0
MFBS : IF filter [If3(Auto)/= Bs(Manual)f%¥=E# -
[0]: [IputEE o [1]: = e
MFBI[3:0] : IF filter :"Etb(Manual)r%T& |§!:|r,?‘se"-& °
FBCEF : IF filter calibration %ﬂ:/&ﬁ?{fﬁi °
[0]: AE¥ERS T o [1]: ARYESRE -
FBI[3:0] : IF filter ff% .
9.2.36 IF Calibration Register Il (Address: 23h)
Bit RW| Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Name 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)
Bit R/W Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Name R -- -~ -- FVCC VCB3 VCB2 VCB1 VCBO
W -- - VCCS MVCS | VCOC3 | VCOC2 | VCOC1 | VCOCO
Reset -- -- 0 0 1 0 0 0
VCCS : VCO it Bt «
[0]:1mA - [1]:1.5mA -
MVCS : =g VCO Fifs -
[0]:VCB - [1]:VCOC -
VCOC[3:0] : VCO = Pt -
FVCC : VCO current calibration E‘):‘M&ﬁ?{:}ﬁ—»‘u. °
[0]: »52p- [M]: R -
VCBI[3:0] : VCO ?ﬁﬁaglgﬂjﬁﬁf@
9.2.38 VCO Single band Calibration Register | (Address: 25h)
Bit R/W| Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Name R -- -- DVT1 DVTO VBCF VB2 VB1 VB0
wW -- -- -- -- MVBS MVB2 MVB1 MVBO
Reset - - - - 0 1 0 0
21
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MVBS : VCO bank E"Flﬁ(AUtO)/:’E"J(Manual)ﬁ_,?%;fg .
[0]: Frpnfdye o [11: = pofdve -

MVBI[2:0] : VCO band :"ﬁﬁrﬁﬁ @F%‘ii__ °

DVT[1:0] : DVT ¢! -
[00]: VT<VTL<VTH. [01]: VTL<VT<VTH. [10]: No used. [11]: VTL<VTH<VT.

VBCF : VCO band f It b il -
[0]: FE¥ERy] o [1]: BE¥ERHEE -

VB[2:0] : VCO back f Iff§ (i -

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

Bit R/W| Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

Name W -- -- VTH2 VTHA1 VTHO VTL2 VTLA1 VTLO

Reset - - 1 1 1 0 1 1

VTH[2:0] : VCO calibration VT ﬁ{lﬁﬂé}l @(Threshold)f,?s}".—g o

[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 {&EgRH f@(Threshold)F%'Q‘-_‘ °

[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 £LIC [‘JTEB analog regulator ﬁt‘&%@’% ﬁ%if:% Battery detector register RGV[1:0] E{UF%’:J&.

9.2.40 Battery detect Register (Address: 27h)

Bit R/IW Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Name R RGS RGV1 RGV0 BDF BVT2 BVT1 BVTO BD E
W RGS RGV1 RGVO0 - BVT2 BVT1 BVTO BD E

Reset 0 0 0 - 0 1 1 0

RGS : Sleep state ™, digital voltage supply(DVDD)ElfJ%“E."ﬁ?’vg - (DVDD, #+ZEsleep state * voltage fL=%" REGI)
[0]: 3/5 * REGI[# B #] [1]: 3/4 * REGle

RGV[1:0] : IC [ AT AAEER TR
[00]: 2.1V - [01]: 2.0V - [10]: 1.9V -  [11]: 1.8V

BDF : fird! (IR -

[0]: FErPb B H BG4 D PRI AT B
BVT[2:0] : FobiFEpo ;244 -

[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 : firk (A - J(PRI% S 5 - Pt 7 I oiiRss 0 -

9.2.41 TX test Register (Address: 28h)

Bit R/IW Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Name W -- -- TXCS PAC1 PACO TBG2 TBG1 TBGO
Reset - - 0 1 0 1 1 1

TXCS : TX F%ﬁfrr%ﬁ__ o
PACI[1:0] : Power amplifier ?&ﬁﬁl%"-& 0

TBG[2:0] : TX buffer igﬁﬁl%w—& 0

Oct. 2008. Version 0.3(Preliminary) 22 AMIC Communication Corporation



L 4

AMICCOM
Preliminary 2.4GHz Transceiver
Output power (dBm) | Recommend setting | Typical TX current (mA)
TXCS | TBG | PAC
0 0 7 2 18
-3 0 6 1 14.6
-6 0 6 0 13.5
-10 0 4 0 121
9.2.42 Rx DEM test Register | (Address: 29h)
Bit R/W| Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Name W DMT DCM1 DCMO MLP1 MLPO SLF2 SLF1 SLFO
Reset 0 1 1 0 1 0 0 0
DMT : fﬁl‘?‘,’l‘_fi °
[0]: Normal - [1]: Demodulator [ -
DCM[1:0] : RX data [ DC @lgﬁ”l%é-_ o
[00]: ['1 DCV[7:0]fifizt: - [01]: U%>Z[] preamble r‘%@ﬁﬁ P REDC fifi -
[10]: [{F=] 1D code - #EDC ff - [11]: U+Z] data =% - HEZDC ffi <
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 Il (Address: 2Ah)
Bit R/W| Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Name W DCV7 DCV6 DCV5 DCV4 DCV3 DCV2 DCV1 DCV0
Reset 1 0 0 0 0 0 0 0
DCV[7:0] : DC i@%ﬁ(ﬁi’g'l SPI I%"\-F:) o
9.2.44 Charge Pump Current Register (Address: 2Bh
Bit R/W| Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Name W - - -- - -- - CPC1 CPCO
Reset - - - - - - 0 1
CPC[1:0] : Charge pump FjisEE -
[00]: 0.5mA - [01]: 1.0mA - [10]: 1.5mA - [11]: 2.0mA -
9.2.45 Crystal test Register (Address: 2Ch)
Bit R/W| Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Name W - - -- - DBD XCC XCP1 XCPO
Reset - - - - 0 1 0 1

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

XCC : Crystal irf%"-& °
[0]: 0.7mA - [1]: 1.5mA -

XCP[1:0] : Crystal regulated couple &+t

[00]: crystal current 1.5mA - [01]: crystal current 0.5mA - [10]: crystal current 0.35mA - [11]: crystal current 0.3mA -
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9.2.46 PLL test Register (Address: 2Dh)
Bit R/W| Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Name W - PMPE PRIC1 PRICO PRRC1 PRRCO SDPW NSDO
Reset -- 1 1 0 1 0 0 0
PMPE: Charge pump tri-state
[0]: tri-state - [1]: normal -
PRIC [1:0]: prescaler IF part qu“ﬁr%ﬂt o
[00]: 0.95mA - [01]: 1.05mA - [1(f]: 1.15mA - [11]: 1.25mA -
PRRC [1:0]: prescaler RF part ?#ﬁf[%’t °
[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 & -
[0]: order 2 - [1]: order 3 -
9.2.47 VCO test Register | (Address: 2Eh)
Bit R/W | Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Name wW - -- - TLB1 TLBO RLB1 RLBO VCBS
Reset -- -- -- 1 1 0 1 0
TLB[1:0] : LO TX buffer current £ -
[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 r%’d-_ o
[0]: 1mA - [1]: 1.5mA -
9.2.48 VCO test Register Il (Address: 2Fh)
Bit R/W| Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Name W -- -- - -- RFT3 RFT2 RFT1 RFTO
Reset -~ -- -- -- 0 0 0 0
RFT[3:0] : RF analog pin configuration.
[0000]: normal operation.
[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)
Bit R/W| Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Name W IGFI2 IGFI1 IGFI0 IGFQ2 IGFQ1 IGFQO0 IFBS LIMS
Reset 1 0 0 1 0 0 1 1
24

Oct. 2008. Version 0.3(Preliminary)

AMIC Communication Corporation




L 4
AMICCOM

A7105

Preliminary 2.4GHz Transceiver

IGFI[2:0] : | part IF AMP igér,?;r—& 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 -

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

IGFQ[2:0] : Q part IF AMP t@ﬁr%ﬁ__' °

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 [&ifi# % -
[0]: 0.6mA - [1]: 1.2mA -

LIMS : limiter amplifier quwﬁg#g o
[0]: 0.3mA - [1]: 0.6mA -

9.2.50 RScale Register (Address: 31h)

Bit R/W| Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Name 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)

Bit R/W| Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Name 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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10. EIE il1/f F1(3 or 4-wire serial mterface)#LfF[l

m  A7105 RF chip ﬂffuﬂ% e Jﬂﬁury 113 or 4-wire I3[l /7 [ =58 Y R 7EI(SCS, SCK, SDIO or GIOX) -
[ ] A7105 RF chip power on L 3-W|re (V3] /7 T pl
] YRR 4-wire f[&/[ fi plEﬁ el _FEJL Lt GPIO1 p& GPIO2 pin, it SPI data out, |7 % GIOx CTRL
register i GIOxS3-0 Ft:£4 “0110” -
L I ﬂﬁ”g Ha%l}ﬁﬁ SCKE#%@ _F#[#(rising edge), Jf% R i (latch) F ﬂﬁkﬂmﬁ e
] ;%fH ez [J ’*uggl;ﬁ S APk (address) i FJ SCK Eﬂj’ﬁ | 7(rising edge EJJ% *MCU T e vR| (RF chip
gfk #%(falling edge)}-{j TR fEHE) o

10.1 SPI f&=¢

fi
Address Byte(8 bits) Data words(8 bits)
cr 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]: R/ jfzt’fﬁ[Jregister °
[1]: B& Strobe command -

Bit 6: R/W bit

[0]: Bi data = register o
[1]: f¢register il data -
Bit[5:0]: Eﬁjﬂ?ﬁ,‘&ﬁﬁ"‘i’iﬂ-

Data words:

Bit[7:0]: w5
10.2 3 or 4-wire 3847l /1 [/l - {!(3 or 4-Wire Serial Interface Timing Chart)
3-wire R (-

SCS j : i

|
|
|
Spio A:\7 A6 N A5 X A4 A3><A2><A1><A0><D' D6 /(D5 e o o0 (D1 D0\

|
R_F IC _w_iII latch address RF IC will latch data bit at
bit at rising edge of SCK the rising edge of SCK

3-Wire serial interface - Write operation

<1 X Dg0

} }
sbio A7 ) ae ) as { aa ) a3 ) A2 ) A1 ) A0 D7 ) D6 ) D5 Y e e eae fD
I | I

RF IC will change the
data when falling edge
of SCK

A \ MCU can latch data at
rising edge of SCK

RF IC will latch address
bit at rising edge of SCK

3-Wire serial interface - Read operation

Fig 10.1 »fkf[l,/[ El%/ﬁaﬁﬁj’* Q‘%ﬁ'
Oct. 2008. Version 0.3(Preliminary) 26 AMIC Communication Corporation




P4 ¥ A7105

AMICCOM

Preliminary 2.4GHz Transceiver

4-wire FIF - f’EﬂﬁEicqal
SCS j , .
SCK § § e o e 0

| |
| |
| |
sbio X A:\7 r6 )\ As )} aa (a3 X A2 ) a1 ) Ao ><D:W7 D6 /(D5 e o o o0 (D1 D0\
|

|
RF IC will latch address RF IC will latch data bit at
bit at rising edge of SCK rising edge of SCK

4-Wire serial interface - Write operation

scs | ‘ L |

|
SCK § %§ oo 00

|
|
SDI At X e ) as ) aa ) as ) a2 ) a1 ) Ao
|
|
|

GIOx

|
|
T
| X
1
|
|
T

D

DRIU D6 >< D5 >< o0 0 00 >< Dg2 D1 D0

I
RF IC will latch address
bit at rising edge of SCK

. |
RF IC will change the — 41 :\ MCU can latch data at

data when falling edge o v
of SCK the rising edge of SCK

4-Wire serial interface - Read operation

Fig 10.2 A841¥1 /3 bl s
103 ST B VEIE

scs |

Read/Write register ADDR DataByte ADDR DataByte ADDR

reg reg

" DataByte s e 000 e

Readl\Nrit’c:eI 'l:?g ADDRHFOX DataByte, DataByte, >< DataByte, DataByte, ><: LI ) __DataByTen <
Read/vr\gg;tg ADDR,, ><DataByte0 DataByte, ><DataByte2 DataByte,
Sleep Mode S‘eep Mode
Idle Mode \d\e Mode
STBY Mode sTav Mode
PLL Mode y
ommandp, | yoge
RX Mode Rx Mode
XMode e e
FIFO Write Reset ,:”:o Write Reset
FIFO Read Reset Fu:o Read Reset

Fig 10.3 JEjlr7 e #7 5
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10.4 SPI Bﬁﬁ'ﬁ[ﬂr

SCS
‘ TSE TFC " TIIE

THV»
TSW%‘
SDIO(Write) AT X A0 D7 DO
Ty 21 €
SDIO(Read) A0 X D7 DO
Fig 10.4 SPI E#jﬁ'ﬁ'[‘ﬁ:@

Parameter |(Description Min. Max. Unit
Fc FIFO clock frequency. 10 MHz
Tse Enable setup time. 50 ns
The Enable hold time. 50 ns
Tsw TX Data setup time. 50 ns
Thw TX Data hold time. 50 ns
Tor RX Data delay time. 50 ns

10.5 Strobe Command

ﬂﬁj[JE?%ﬁH?’Tﬁ»%gg@Fb;igﬁ » A7105 RF chip [i'jli#§ # ™ 4bits i} [jil Strobe command B - [FlfI A » B - [
L/

Strobe Command

Strobe Command % b
A7 | A6 | A5 | Ad | A3 | A2 N
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 |TX FIFO write point reset
1 1 1 1 X X X x |RX FIFO read point reset
scs | A scs | |
! 1
|
SCK ! SCK §
| |
| L
Shlle A7\ A6 A5 A4 | SDIO AT\ a6 a5 a /e Az A ) Ao
1 |
Sleep mode Sleep mode
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Fig 10.5 Sleep mode Command E%jiff"

scs | r scs | 3 [

\
\

SDIO A7 A6 A5 A4 A3 >< A2 A1 A0
[

SDIO A7 A6 A5 A4

Idle mode Idle mode

Fig 10.6 Idle mode Command E\ﬂjf’it

scs | b scs | i [

Standby mode Standby mode

Fig 10.7 Standby mode Command E\Jj‘ff'»

PLL mode PLL mode

RX mode RX mode
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Fig 10.9 RX mode Command E?Iff‘ft

SDIC A7

SDIC A7

FIFQ write reset

scs |

SDIC A7

FIFO write reset

Fig 10.11 FIFO write reset Command E\ﬂj’iﬂ

[ ™yscs |

SDIC A7 A6 A5 A4

FIFO read reset

10.6 RF chip Reset Command

™ A7105 RF chip [i% "7 g

register — (= Hififi > glfp’ RF ¢
B A7105 RF chip reset &, kL
]

|
| |
| t
} SDIC A7 A6 A5 A4 AB A2 A1 A0 X
I |
FIFQO read reset

Fig 10.12 FIFO read reset Command E?Ifﬁit

B =

f(power on EJJ% EI‘*J;IFI;I
ip °

standby mode -

S{EF(POR) » ™ I8 i1ty P77 2 Mode

Eﬂjﬁ L/ u%]lffm » 7t bit D5 fiv SCK Eﬂjﬁﬁﬂﬁ;(falllng edge)EHJE fF t{*,%im RF Reset iU
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scs | | [
SDIO A7 A6 A5 Ae A3 A2 A A0 (D7) 0.6 YD) e e eee (D) D0

Reset RF chip
Fig 10.13 Reset Command Eﬁf:f'»
10.7 ID Read/Write Command

T IRL | 3-wire fIVI AT 1D T ID T e

Flj J ]7'\?? 4j#fi " Address Byte(06h) - ¥/~ ID Read/Write (i FU’J » VEF|FEHE " DataByte o
R #=1H " DataByte 0, DataByte 1 » I/ 7% SCS=1 - }I'4fijh ID Read/ Write filf=e

ﬁ\}%”?’? DataByte 0,1,2,3 Fi'/f * % > RF IC ﬁ’fg IE%Ad i 1D Read/ Write il [ -

%5 1D code i E{HE ?Uir” DataByte 0 F'EJQF[

sce | % B

|
|
SDIO AT A€ AL A4 Al Az A1l AC /:< DataByte 0 DataByte 1 DataByte 2 >< DataByte 3

Reset ID Wirite pointer to 0 /

Fig 10.14 ID write Command E?JI‘EE'»

SDIO AT/ AE \AE M AR A AC

Reset ID Read pointer to C /

Fig 10.15 ID Read Command E\ﬂjf‘f"

10.8 TX FIFO write /RX FIFO Read Command
R H | 3-wire fH JI /T EIE TXFIFO g5 & RXFIFO J—ﬁﬁﬂjﬁ‘.“f;i?ij[ﬁ [ﬁ]“ﬁ’l’?’? o

TX FIFO Write Command

[ m}i, # ™ Address Byte(05h) > ¥% TX FIFO Write FA[J‘&J » ViEF|#* DataByte -

u i Fi i SCS=1 » il TXFIFO i * st

] 7%= TXFIFO ﬁﬂ, 1 mHEij‘ (757 ||7Hf“, %k[:h,‘ Address Byte » 1V &Ry U Fjl B - vk E TXFIFO
gl Ji!F e

B RFICreset fyfl™ “TX FIFO write point reset” Strobe command .V i, TX FIFO Q‘iﬁ?ﬁ?{‘??ﬁﬁ E50 -
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SCE T

sDio \ A7 A6 A5 A4 A3/ A2 \ At / A0 \DataByte0)DataByte 1 DataByte 2) \ - - { |DataByte n-1DataByte n

Fig 10.16 TX FIFO Write Command E%jiff'.

RX FIFO Write Command

] (13 H " Address Byte > #ii7 RXFIFO Rea F‘AH'AJ » V) F DataByte o

u Fory Il E R FI‘F%E'[' SCS8=1 > ifijh RXFIFO Fi1igh (%

W SO RXFIFO G@IUORRIE » (9 {ME A Address Byte » I S Wity » a0 1 pvist 5 RXFIFO
’. 1E[f2- 5[ 1
CELHEAR - Bl -

B RFICreset iyl ™ “TXFIFO write point reset” Strobe command .7z, TXFIFO Q‘iﬁ?ﬁ@?ﬂ?ﬁ £ 0 o

S

SDIO \ A7 AB A5 A4 A3 A2 A1 AQ" (DataByte 0 \DataByte 1 \DataByte 2 ><7 - ><>®ataByte n-1><DataByten

Fig 10.17 RX FIFO Read Command E?ijfi'»
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11. 4%13}[4&%1%‘};?[?[[ (State machine)

1uA

Some Storbe( ) Sleep Strobe

STB state
Storbe CMC

-7 N

(VCO CURRENT CAL )

~ ~

(VEOCAL) 1 IF CAL )
N\ / N e

o ~ -

IC reset(POR, CMD)

////" \\\\
v\'\remperature/) TRX Strobe 9mA 256us
RSS=0 & ADCM=
Auto back, STB strobe Auto back, STB strobe

{ ADC ) 80us
L //
- = Auto entry 9mA Auto entry
20us 20us
’ N, _

16mA 16mA 19mA@0dbm

Fig 11.1 —F?ﬁﬁ%&%ﬁjﬂﬁ'

AT7105 RF chip 7 6 {l= [I[iJ state - Sleep state, STB state, WPLL state, TX state, RX state, CAL state - lﬁ 7 state ;<&
IR -

11.1 SLEEP state:

B %7 sleep state Eﬂj » chip [ H“Lf*ﬁ%’ﬁﬁ”@(band gap)* crystal ﬁjﬁ{%"ﬁf
| leep state | p @ “IEE] TX [ RX state, [HE% Xstal ETF;I setting time, § sgp 4432 standby / PLL state,
f] delay 1ms &, F| ™ TX/RXstrobe command, £ * TX/RX state -

11.2 STB state:

B A7105 STB state & 3" IDLE mode - Standby mode - PLL mode -

B RFIC #*strobe command $£TU|~~ (i mode - i T { fiy mode, r%“a:f RFIC| J?‘[F &0 regulator, crystal $=i
w#?ﬂ l9Fi(band gap) » PLL FREpvpE] Sfﬁ& Flf

[ ] F,t * IDLE modeg »IC 7 JHEH* E9Fi(band gap)R# Ff’ [ crystal ¥= > PLL F“—"ﬁ‘ IIRLIE ﬁf]

u DLE mode 1 @l Hgaz| TX / RX state, [N Xstal el setting time, ' I']A-Bi2| standby / PLL state,
FJ delay 1ms i<, f| ™ TX/RX strobe command, X/ RX state -
[ ] i power on i reset Eﬂj 'RF IC ;£ Standby mode > Hﬁ regulator on > chip * Tﬂ Y Eﬁ?’ﬁ(band gap)ff Jffl% crystal
jﬁ{qffmﬁ R fsr

u Fi,ff“ PLL mode Eﬁ »IC 7 Iffz[if & FEYFi(band gap), crystal =i & PLL § %‘,’%“ E? o
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11.3 WPLL(waiting PLL) state:
[ | f{' = ff state %7 TX/RX state En‘]f FTPM%& vJﬁJ state p‘/i_ﬂﬁ*uﬂ"*aéé PLL I, PLLII, PLLIIl, PLL IV %JL[L%_*“'
@éﬁ I M state F J‘ff;_@ # bypass 5} state » 3£ TX/RX state
u ﬁq] lif state tleeIay EJJ’F Fjl FIEn{ Delay Iﬂfﬂmﬁ BfY PDL[2:0] } 7% & (iﬁ{fPLL%;%{@#J?F'Eﬂ, ﬁ%r}%{g*ﬁ??ﬁ? 80us)-
[ ] i+ PLL mode = ﬂ,f} SEyeE @;ﬂj E[JF? J IF—PH'H state -

11.4 TX/RX state:
] RF IC & f*ﬁﬁ strobe command i ESE T TX v EL RX state(1:TX state; 0:RX state) -
[ ] it TX state =' ffi*'] FIFO mode ~ |‘EE3J? » RF chip Fjl J}i—J TX FftJ(Preamble + ID + TX FIFO payload){#iz= . o
[,IE“L%HJ » RF chip ¢ [ IEpIZ[FLY state
[ | ft {7t RX state “' {fi"'] FIFO mode ~ ’Eﬁﬂj » RF chip ¢7:% 7 RX state :'L‘frﬁ TX &9 - F, TX ‘Flﬁ}?f; BYE | R R l]J‘FJf,’
D code ? [J!'*’r}FE.a » SFEEEAVEYR R % 0 RF chip ¢ FIEA[HIE]RIALAY state -
] g [ TX state =' i *'| Direct mode |‘Eﬁﬁ "MCU 7' I') 1§ RF chlp [y GIO1 F\/ GIO2( %%L GIO1S§\/ GIO2S £% 0x111,
x1001) }-{i]’ data =1} - ¥ @SN, F STB pJ strobe commad, EE TX state
| Agf,‘& RX state =' {fi*'] Direct mode |E«£ *MCU ' '} & RF chip i GIO1 p‘f GIO2( %%-L GIO1SF‘/ GIO2S £ 0x111,
x1001)}-{ﬁ’ data il - £ 3 U5 N, Fh STB iU strobe commad, iEE RX state
B TX fi5 RXstate ]+ “?%Eﬁ %S’Jf— TX ji5 RXstrobe command, {[zidxid state, fi'IJ“ ™~ STB state i,
FI'M TX g5 RX strobe command o
B TX state A N RX Y RX state afi ji /41 TX iU setting time, k! 20us( N fie@ifi=f) F# 100us(Flesiaffis) -

11.5 CAL state:
B 7 CALstate fl1» ‘EJE B put¥ECE T > IF, VCO band, VCO current ¢
m 7} STBstate ™ > Ftr, bit FBC=1 - bit VBC=1 » bit VCC=1 E\ﬂj ’ Fﬁé‘ IF filter £%% ~ VCO band - VCO current jiuf%

YEFL o
B RSRRIEREAE - bit FBC ~ VBC fY VCC ?ﬁfléﬁ%ﬁ? £5 0. “'[p'Z] STB state -
11.6 FHilHfE- Fr
A7105 (1.1,5_23{_; strobe command e JCEREDE - 203 Z4E IC 'l control bit CER, PLLE, TRSR, TRER -
Strobe command| CER | XER |PLLER|TRSR| TRER Operation state
1000XXXX 0 0 0 0 0 |(Sleep state
1001 XXXX 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)
1011 XXXX 1 1 1 X 0 STB state, XOSC on, bandgap on, PLL on(PLL mode)
1100XXXX 1 1 X 0 1 RX state
1101 XXXX 1 1 X 1 1 TX state

11 7 ;Igﬁﬁ,i)[f[lf;g(Auto Mode Back)-Jsf=
A7105 RF chip 7+ FIFO mode ™ » ='% g *Jﬁi*k [fl'fgﬂi So TR R PR

B [ RF chip #HiE kL standby ﬁ‘f PLL mode -+ Hjffi"] ﬁ?ﬁ é_ie T TX/RX strobe command i > ﬁ%“g E B
- ﬂ*‘”r HEK (i PZ}[%EJI" ) 35%{—;[7%?{4—4&7\_ TX/RX state -

B SR TX /T RX ;m‘Eﬁ Fjgl‘*;[plrgfﬂ By state o JI R [HE T 3% 1% 1{-STB state — #— #~ /i =£] TX / RX
state » i RLIE-TX/ RX state ] — &l
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12. ~ [=fi=' (Mode of operation)
m  A7105 RF chip FI‘ 53 BB FE = RIZ {Ef81=Y > Direct mode, FIFO mode -
L BT F%’t mode control register (0x01) [[i bit FMS([0] Direct mode, [1] FIFO mode) » 35~ [Efgi= -

12.1 Direct mode

m < mode control register (0x01) f[i bit FMS £% 0 -

m  Direct mode FLHL{H fi" |4~ (it RF g3l -

® 7 TX i Baseband =K w7 ;2% RF IC (i Data 10 pin(GIO1 % GIO2 5 SDIO, %Titr%“’t’) » RF chip (& ity
RIS $2 IR S 238 5 -

B RXEHRHH ﬁjﬁl%%f“b o WREYE| - Baseband %“ﬁﬁﬁ' SAS LT R R -

Data 10 pin ' (A0 [ oS H -
B BEGIOT Y GIO2pin £ TRXD(GIOx CTRL register ¥ GIOxS3-0=0111, TX/ RX # E‘J%{Fu pin) -
u %{L_ GIO1 f5 GIO2 pin £ TXD / RXD(GIOx CTRL register [ GIOxS3-0=1000[RXD] F9 1001[TXD], TX/RX

pin)
| Ff&g SDIO pin % TRXD(Mode CTRL register i DDPC=1, TX / RX ™| pin) .-

1211 TX filéﬁfﬁfi

[#hSFET]

A. 5 TX Strobe command » ffli T [BiRfEE T TX 0 -

B. &~ "]k Data IO R eve| s -

C. ?ﬁﬁe[@éﬁﬁ‘y& » FAE [ STB Strobe command » Fififh TX 824 [11%]] STB state -

STATE STB(exclude IDLE mode) X WPLL TX STB

SPI CMD
(SCS,SCK,SDIO) TX Strobe Command >

STB Strobe Command

Data 10 TX data transmit valid —

Pin GIOX_WTR
(GIOXS[3:0]=0000)

(GIOxS[3:0]=0010)

i

I

i

|

Pin GIOx_TMEO !
1

i

Pin CKO_MRCK ﬂ H H ( —
(CKO[3:0]=0001)
When bit MCS=0 i

Pin CKO_BCK -
(CKO[3:0]=0000) M I
Pin CKO_MRCK

(CKO[3:0]=0001) |
When bit MCS=1 I —

Pin CKO_BCK

(CKOI[3:0}=0000)

T0 ™ T2 T3 T4 T5
. " T1-TO: Xtal settling time
TO: RF chip power on or reset S
T1: WTR=1, PLL on T3-T2: PLL on settling time

T2: Enter TX state T4-T3: TX settling time

T3: start transmit data T5-T4: transmit time
T4: end of transmit data

Fig 12.1 Direct mode fiv TX fiiliéﬁﬁﬁjzﬁ
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121.2 RX @ﬁ_ﬁﬁ

[ SR E]
A. HEI RX Strobe command » 7 [SREEE T RX i e
B. = [fi¥] =% Data 10 1% vg| -

C. F# g}ﬂ?‘}fﬂfﬁﬁ‘y& FIAZf1 STB command - 7 RX 814 » [l %]] STB state -

STATE STB(exclude IDLE mode) K WPLL RX STB
SPI CMD
(SCS,SCK,SDIO) RX Strobe Command 7
STB Strobe Command
Data 10 RX data transmit valid ——
Pin GIOx_WTR

(GIOXS[3:0]=0000)

(GIOXS[3:0]=0010)

i
I
I
|
Pin GIOX_TMEO I
i
I

Pin CKO_MRCK T
(CKO[3:0]=0001) [
When bit MCS=0 i

Pin CKO_BCK —
{CKO[3:0]=0000) HM I
Pin CKO_MRCK

(CKO[3:0]=0001) |

When bit MCS=1
[ Pin CKO_BCK

(CKO[3:0]=0000) i

T0O T T2 T3 T4 TS5
TO: RF chip power on or reset T1-TO: Xtal settling time
T1: WTR=1, PLL on T3-T2: PLL on settling time
T2: Enter RX state T4-T3: RX settling time
T3: start transmit data T5-T4: transmit time

T4: end of transmit data

Fig 12.2 Direct mode {1 RX £ 5] 7- [

® 5 (ERfE] ID codeE GIOx pin B FSYNC, ='Hi1pin 7 l%t EXT.FSYNC[1011]), }‘P high, user F' I3 =
JiF]H] MRCK 2‘ 13 Data Id:
B RF DC {fiiu$"®v=* FIFO mode ﬁ'[

B ({nH]Z] preamble code Eﬂj f JL[;WEUN 4, code register |, bit1,0), MRCK % BCK ?ﬁﬁ ] iz*,;jH’r clock -

. | . |

I

Non-Manchester code Manchester code ‘ |
(Bit MCS=0. (Bit MCS=1] | }

Pin CKO_BCK m Pin CKO_BCK

|
|
|
|
|
|

> - 1/Data ratem-!
|
- —p!
|

2/ Data rate !

1/Data réte

Fig 12.3 bit MCS=0 F¥ 1 E\ﬂj » BCK, MRCK E\ﬂj’i"&%‘]'
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12.2 FIFO mode

m % mode control register (0x01) f[1 bit FMS £% 1 -

[ | EF chip [*[g FIFO » {fi" |3 ' ®| 3 or 4-wire /i pI}{fj’ fﬁ“{ﬁﬁﬂﬁjﬁ TXFIFO ]t -

B ;57 TXStrobe command 7% RFIC, RFIC 1™ TX fi=4 i - ! Iffz %"é‘,%ﬁﬁl S Sl NF““ EEHE ﬁﬁ
A @ | GIOX pin = 571 MCU - -

B 5" RXStrobe command ;i RF IC, RF IC £ RX =17 ?E%‘Eé‘.f ‘*J[@E[J%H[ﬁ?(ID code)aij[lf;\l%;ﬁj[JﬁE(lD code)
fq_i"‘ép‘l (% ’FHEFF'*W fi S, iﬁ%“}[ﬁ’ =R RXFIFO, = F[H| GIOx pin ﬂ;[ MCU -

B S [ J}%qyﬁ » PR 3 or 4-wire fi Fukf EwH(“ RX FIFO &l » Yt MCU fiu =g -

12.2.1 TX fE\QEEﬁEi

[ S

A. "] 3 or 4-wire ;rﬁl}ijﬁ“l TPR[E Y TXFIFO -

B. P TXStrobe command - ffi~ (S TX Mz -

C.  HiMGERYR » AR S - Fﬁg’léﬁ’iﬁ%ﬁ%TXv [FIE[FLfY state

‘
STB(exclude IDLE mode) >@< >

| | | |
| | | I
| | |
STATE K K ) _sre
I I I I I
SPICMD ! ! ! ! ]
(SCS,SCK.SDIO) >}< } TX Strobe Commanc >}< } >}<
o o |
TX ! ! ! — FIFQ packet transmit dats S
I I I o I
I I | [ |
Pin GIOx_WTR } } T “
(GIOxS|3:0]=0C00) | | o
| | | o i
Pin GIOx_TMEC } } } } i ‘}
(GIOXS| 3:0]=0010) ! ! 1 : ‘ S
| | | I |
I
Pin GIOX_EOAC | | 1 ¥ | ‘1
(GIOXS|3:0]=0001" ! ! 1 A ‘ —
| | | | | | |
i
T T T2 T2 T4 TE Te
TO: RF chip power on or reset T1-TO: Xtal settling time
T1: XOSC stabilizec T3-T2: PLL on settling time
T2: WTR=1, PLL or T4-T3: TX settling time
T3: Enter TX state T5-T4: transmit time of access code & preamble
T4: start transmit datz T6-T5: FIFO packet transmit datz

T5: end of access code
T6: end of transmit date

Fig 12.4 FIFO mode iy TX I'Eliéﬁ\ﬂjfﬁ‘-u%ﬂ
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12.2.2 RX Eﬂﬁﬂﬁﬁ‘»

[ SR E]

A. " RX Strobe command - ffi~ [S%EE " RX i -

B. f@ﬁﬂﬁl{ﬁjﬂﬁ ID code, (fRHIE]& JE;EJJ'IQ%S]F'#J@F‘,%;‘ RX FIFO, 75— wrfl e g ﬁﬁ"éﬂﬁ?ﬁ% RX > [iF]
’FLiLEI'U state -

C. "] 3 or4-wire /i El}[ﬁj’}%ﬂﬂ‘ﬁai f“-RX FIFO 1t -

I
I
I
STB(exclude IDLE) X wrLLX RX

I
I
I
STATE  Fower >}< STE
I
| | |
SPI CMEC ! ! !
(SCS,SCK.SDIO; X RX Strobe Commanc >}< >;<
| |
|
RX ; Write data to FIFC \“
I I
| |
Pin GIOXx_WTR |

(GIOXS[3:0]=0000;

Pin GIOx_CC
(GIOXS[3:0]=0010;

Pin GIOx_FSYNC
(GIOXS[3:0]=0001;

I
I
|
|
T
I
|
|
T
I
I
|
I
I
I
|
|
I
I
I
|
|
|
I
I
|
|
|
-

TO T2 T2 T4 TE
TO: RF chip power on or reset T1-TO: Xtal settling time
T1: XOSC stabilized T3-T2: PLL onsettling time
T2: WTR=1, PLL or T6-T5: write data to FIFO

T3: Enter RX state

T4: carrier detect finds a carrier
T5: correct access code find
T6: end of RX data

Fig 12.5 FIFO mode i RX § 1 -fif

12.3 GIOx pin ¥ function for TX/RX
ﬁ%?‘{g GIOx Pin Control Register [i¥ GIOxS bits, . fif:& & -

1231 TX

T

WTR[0000] : ‘FJI'[‘%.H“L" TX Strobe command i, #%delay 1us, f;

ST high, JUEYRI G2 R, (RIS low, 28
TX - F F

I

—n

®m  TMEOI[0001] : ﬁ:}i’j,‘ TX Strobe command %, %%‘Fﬁ £ low, @l?ﬂf‘ﬂi[ﬁ@éé‘ﬂ, %?ﬁfjﬁ%ﬁﬁ high, YRR e
g, f%%fﬁﬁ%ﬁ' + low, JREETX -

u EOAC[EOO1] : Hi® 7 TX Strobe command i, ﬁﬁﬁ £% low, ﬁl?ﬂf‘ﬁﬂﬁ@jé?}’ﬂj' 15 ID code i, E%’ﬁl}irﬁﬁ
high, U] RS, (IR low, EETX -

12.3.2 RX

®  WTR[0000] : E,}ih,‘ RX Strobe command &, i+ delay 1us, Eﬁ%ﬂ‘j high, i/[ng“EJ TX FH¥ES, &' ID code
%Djf‘)ﬁ“‘% RXFIFO F’#Jﬁfi%fﬁ?ﬁ@l, ?'}’E}’ﬂ%m@%ﬁ", %F‘Fﬁﬁ low, THEERX -

B FSYNC[0001]: #iF* RX Strobe command i, EE’FED"? £ low, 1/[I%"EJ TX F8E<, ' ID code ti%ﬂj}ffg, l’ﬁ
B b 1% high, RX FIFO F'ﬁJﬁf}%H%ﬁSI, jl}’?ﬁﬂ%ﬁ“’ﬂﬁh’ 1, I'E?”Wfﬁ low, JREERX o

m  CD[0001] : Fil,’[éh,’ RX Strobe command i, [5#EE £ low, fj[l%'\lfj TX PSS, [F¥GE £ high, 71§ ID code

PR RXFIFO @B ISevEl, Hierk Bk B, (RUEFEE low, JEERX - (L[ 1D code 37 %, [Avk
BT 45 high, T2#ERX -
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13. FIFO (First In First Out):“JJEiZ

B A7105 RF chip [*[# TX #IRXFIFO > FIFO =% ¥ % 64 bytes -
B TXFIFO fﬁlfj“ﬁj}“ data » Rx FIFO |E|ﬂ <Fil data -
B R A 3-wire fﬁ/ 4-W|re f[l[ SIS R e RS o FIFO # (=i » RF chip ¢ {Ali = |3 gt st }I’j’
f f
sk f]ﬁF]E’ILﬁ‘/ElﬁPﬁLL ES e

1310 R Hf i

}4 Manchester code(optional)

Data whitening(optional) . . g
EE FEC encoded/decoded(optional) =

CRC -16 calculation(optional) — gu|

‘ Preamble ‘ ID code ‘ Payload ‘ (CRC) ‘
‘ '\g?/;(e: ‘« 2 /4 bytes *}47 Max. 256 bytes H‘42 bytes»‘
Fig 13.1 Eﬂéﬁéﬂﬁfc
ID code ‘

|
| T
|

IDByte 0 | IDByte 1 | IDByte 2 | IDByte 3 |

Fig 13.2 ID Code ffﬁ?“

Preamble:
B Preamble [V i’ £ 1~4 bytes » fLfli code register I'f[1 bit PML[1 O]%JL
®m  RF Chip Q}H Preamble “[i%] ID code '/F L %‘“*ID code 57— ff# bit > £5 "1” ﬁ? 0" > 4 ?’ﬁ%zPreamble code

o JS*
B [ ID code 57— i bit £% 0, || Preamble f%T{L_”’0101...0101” oyl ID code Y- ff bit £% 1, || Preamble F%
+71010...1010” -

ID code:
B ID code =% i’ code register | (1 bit IDL ¢ 2 F5 4 bytes -
B/ @ 1D code o ffi ] 3 or4-wire f[l, /[r;r pl;%fﬁ'@
ID code 9] FL ﬁé iR A 3 [ B 0" v 17, IR RER YL
ID code 95T~ fi byte, %s’ilﬁ[“ 1“0x55” F\/ “OxAA”, I'JHED RF’ﬂéj‘[‘QEEI'UiJ’; [~
1 bit IDL &35 2 bytes Eﬂj » RF chip [* T?‘ ffli=11D Byte 0, ID Byte 1 £% ID i ﬁJ}{"’ ID Byte2, ID Byte 3 24 o
I bit IDL “L% 4 bytes Eﬂj » RF chip [* T?‘ ffli"'] ID Byte 0, ID Byte 1, ID Byte2, ID Byte 311D i~
™1 FIFO TR SR SOPNE(TX state) ™ - RF chip [V fglgﬁli Preamble & > i * ID code -
R FIFO = =817 B %12 (RX state) * » RF chip [* J;F“M'HE IEE=54 ID code - qusrfufg“gpa ID code % }i:‘j’
Payload ¥V [ IFiH * RXFIFO f[i -

B Code register Il |1 bit ETH[1 :O]P‘?&’é%ﬁﬂiﬁﬁ{%* ) #ﬂ,?f ID code %ﬁ?@fj bit B -

Payload:
B FIFO Payload =% /1 FIFO control register f[I FEP[7:O]I%7J¢' o

m -~ 7% Payload fﬁ’lﬁ;ﬁﬂ%’ﬂ'y%@ﬁ*t“ 256 bytes -

B IEERIY FIFO size | 1] 64 bytes F{El@é data “-#* 64 bytes [ - %Iﬁl” 57 15.5 i Ay ”F‘«‘?ﬁkﬂ
®m f* TXFIFO fl‘/ﬁ?“' RXFIFO, kLii*] 3 or 4-wire f[l[ AL TX/RX FIFO -

CRC:

m CRC ﬁﬁg‘, okl [ o
® [l code register | HI bit CRCS=1 ' FIFO ~ [=i%: fL:3ME(TX state) ™ » RF IC EJ]J?? Elé*ﬁi Payload I/ iz » ™
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CRC ﬁ@ﬁ% 2 bytes -
® Il code register | [[1 bit CRCS=1 ' FIFO  {&=3#51x(RX state)™ » RF IC Flén gléﬁfi%fuif Payload E?T“J*;’éf
Payload data 3%/ CRC F §T > <" Payload #[*5t5% & » F|=2 & &85 %1% 2byte CRC data fift=4i -

13.2 fpeyEgEl (Packet Handling)
A7105 RF chip ff{il 4 722 TFSsf S0 v R fﬁfﬁﬁﬁlfﬁﬁéﬁf‘&’ | CRC, FEC, Data Whitening, Manchester code -

CRC(Cyclic Redundancy Check):

[ Fil,%{u_ code register | [[1 bit CRCS=1 - {f;2 %} ENE#j‘ ; ﬁﬁﬁjﬁliﬁmﬁﬁ%ﬁﬁqﬂﬂ payload EHQI(TFA, preamble code, ID
code) 7t payload I/ & 2 i bytes v CRC ﬁ%g‘[ %% EeRA .

[ | TR ISR R Fﬁrg’lgﬂﬁg‘, CRC ﬁ% o [i' &2V mode register | {1 bit CRCF > {[iFf i CRC )fﬁg‘, ﬁ%}ffgﬁ?j ) ﬁ?%ﬁﬁ? £
0 - Iy I CRC #5425 - bit CRCF (itis 1 -

FEC(Forward Error Correction):
B jiEEcode register | f|1bit FECS=1, it/ it &l » (1] payload [1k] M CRC 4 i fis(U| ' | enable CRC
option) - fit"FEC pfj,%frﬂﬂ%/ﬁjéﬁgéﬁ [ o

[ ] Ff,’%”?}}%ﬂﬁgfjghf‘eﬁﬁ g glgﬁﬁﬁ,ﬁﬁfj FEC ,%frij@%gmg;ﬁ?@@;f 1 glgﬁﬁlzﬁﬁ?{p@ bit- ffi *'| ¥ Fi* @7V mode register
fl1 bit FECF - 9[1%] FEC %ﬁaii‘iﬁéf (E =T IR TR - bit FECJ%‘??’@‘—}E1 o

Data Whitening:

[ | F#IE%{L_ code register | f[1 bit WHTS=1:

LI 10 Eﬂj » JFj payload [iUvE[ % CRC ﬁ@ﬁ% s Z2AY 7 it F{‘?@E%’Wﬁféi' » Fr % iV pseudo random - IffS
(pseudo random sequence) - fi"XOR EIfJiE_fE,T%ZﬁiJ’?}’%’iI [HGE o [l = H e F Sl%?g code register Il {1 bit WS[6:0] data

whitening Elfj?’fﬁfifgri'(initial seed) -

- &%wﬁ,wﬁgﬁ@%ﬁﬁXOngﬂwWﬁﬁW%WW%EJTWWﬁ’ﬁiﬁ%ﬂ}%@§ﬂ°
Manchester Code:

n i code register | {1 bit MCS=1 > % @l—ifﬁ}ﬁé‘#@éﬁ & fle-Manchester code ;ﬁﬁ%&iﬁl o
u EYEH]‘ ’ Ej"éﬁ?ﬁ%‘,ﬁ F I fit-Manchester code Ef’iﬁ%&ii' »BURUERR -

13.3 ¥ S
7 PR o BRI T -
TE;FE&: _Bata rate £% 500Kbps ' Preamble £% 4 bytes - ID code £% 4bytes - Payload % 64 bytes - EJ[JE;EEHE\JT fHIES
4 + 4 + 64 =72 bytes = 576 bits -Preamble + ID code + Payload
576 * 2us = 1152us = 1.152ms el 1R ]
+| Enable CRC option - EJ[J%?‘;@T’JU 2 bytes EIUE?TF'EFJ
2 * 8 =16 bits -CRC
576 + 16 = 592bits -Preamble + ID code + Payload + ID
592 * 2us = 1184us = 1.184ms el R ]
¥, Enable FEC option - E[JF?}[?‘J’ Payload EIUE?TF'EFJ ARG EY RN 714 |f[ 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 e 1R ]

¥, Enable FEC option - £' enable CRC - E[JF?}{% Payload ¥ CRC EIUE?‘TF'EFJ A EL RV 7/4 FFf‘, o
4 + 4 = 8 bytes = 64 bits -Preamble + ID code
64bytes * 8 *7 / 4 = 896bits -Payload
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16 * 7 /4 = 28bits -CRC
64 + 896 + 28 = 988 bit -Preamble + ID code + Payload + CRC
988 * 2us = 1976us = 1.976ms -?’?Iéﬁf}j‘ﬁﬁﬁﬂ

| Enable data whitening option - - 7 &/ 52 /¥ ]
Enable Manchester code option gﬁ/ﬁﬁ il F‘f@ﬁ‘y 2 |f[ o

13.4 TXIRX FIFO

B TX/RXFIFO %fl}‘}t“ 64 bytes <% fY FIFO ﬁTﬁ'%é’ °
m  TXFIFO |Er <H* data > RxFIFO | gﬂ <FH data -
B AIE ',[. M3 F'L" 4W|ref[l| GRS o

1/[”&'7[)1%3‘ TXFIFO # * ,5_7\,}’[1“5 T S

A MU' sleep BY STB state ™, Jff mode CTRL Hy BRAY bit FMT 278 (= rJ%i ¥ 1.D 2.TXFIFO)
B. IFﬁj]? RF IC rﬁ E I;I}J}H’ TXFIFO ¥g * RxFIFO = ;I*J[ ?L‘ﬁi = FMT E I;I}J/gﬁ%t

C. [P HukEm ) iE-Rx FIFO Filh, TX FIFO fiy data ™~ -

FIFO register | {1 FEP[7:01 {219 TX / RX FIFO U= W du2 [ F 4 e veladiph o *IF?FI
W G TXFIFO R[] » Fet & FEP[T:0)ifl, .V Elff i * TX FIFO, i;p&,wm i tkﬁfﬂ FEP[7:01ffi &, Hiif7
[i1%] TX FIFO & 4H0x00 - vpngx FIFO A il i, 3&@ I TXEIFOEifer i 4 -

B e RXFIFO SRl » 72 FEPIT-OIM, Al RXFIFO, IV it ikt FEPIT-O)fi,
(12 RX FIFO ¢ 51-0x00 - f17) RX FIFO 3141 L, T RXFIFO Eifify 4 -

MCU fi™] 3-wire fi5 4-wire f[&/[JnEl}ih,‘" TX FIFO 593?{[', RX FIFO fueyg » j%‘qt R AL TN
PR, VA i@ puErR F’T(“ Fﬁgurﬂlbf’, TR L

TX FIFO Write Pointer g | 0 0 |-
| |
| |
| |
l l
_p» | FEPI7:0] FEP[7:0. | -—
| |
| |
| |
| |
63 63

Fig 13.3 TX /RX FIFO Pointer

FIFO register Il |1 PSA[5:0[H E Hs2 ey fi Jfoiz/ b yiHAg - @;\_ 0X00 « ffli ™| i B Rl pops 25K > Y™ ] 4 fid
S E 5 I ;{ﬁﬁfégu Key code = #i“ F‘J,’* EI'X FIFO VH il Fig 13.4 - A

HiH i [ o HREPTEEO PSA N FEP 4™ » 20 B, 1§ PSAX 5250 » 2 FEPX R - 570 (w0 i i
X FIFO ElfJE?‘I:F'EFJ ) 1}['&%.1{ Fig13.4-B-
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PSA* —
a 0
Packet”
PSA2 —m -4— FEP1
Packetz PSA[5:0] — =
PSAZ » « FEP2 U Transmit data from
Packet? PSA[5:0] to FEP[7:0]
PSA4 — -4— FEP3 FEP[7:0°
Packet4
-4— FEP4
|
|
|
|
|
|
|
|
|
62 62
TX FIFO TXFIFO
Fig13.4-A @%ﬂ' Fig13.4-B Q%ﬂ'

Fig 13.4 PSA=" FEP ?p%ﬁlﬁﬁﬁ%f;—ﬁ%l

13.5 FIFO Extension

PPl ﬁl%l [/ Yo puE] = A5 64 bytes:
W S MCU N T SIS Y TXFIFO Bilsi - < Ei%F("] 64 bytes 19 TX FIFO -
W SRS MCU R B RS IE] RXFIFO Balsifiosh -

RF IC HL{t 1 ey FIFO i bl ffi (FIFO control register [[1 FPM[1:0]) -
“+ TX mode ™ ﬁ WP(write pointer)ya. RP(read pointer) /|- # =%~ FPM[:1: O]@‘i[}!ﬁlﬁﬁj »CKO pin r%"ft % 1(CKO Pin
CTRL redister f[ Iy CKO[3:0] kL =0010”) » A 5% 0

[ ] + RX mode ™ F{, WP(write pointer)ai=.RP(read pointer) » _kjf/\ FPM[:1 O] J@[}’lﬁﬂj » CKO pin %’7@ 1 F FIES 0 -

TX/RX FIFO F i iz ts:
FF%I\,{E@?] 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
-«4—RP
(by RF IC read)
R
WP— If WP-RP = FPM
(by MCU write) then
CKO=1
else
CKO=0
-« RP
(by MCU read)
X
If WP-RP > FPM then
CKO=1
else
CKO=0
WP —»
(by RF IC write)
255 255
TXFIFO RX FIFO

Fig 13.5 FIFO extension
FIFO ﬂg’ﬁuﬂﬁ F U (Rp A
TX FIFO:

u WP(write pointer) — RP(read pointer) <= FIFO threshold, }![| CKO pin = 1
u WP(write pointer) — RP(read pointer) > FIFO threshold, ] CKO pin =0
WP jéjf‘F’, MCU # ™ £R[Z] TX FIFO EI'UTFI?I%? > RP ﬂfﬁ RF chip 7§ TX FIFO [ I}Ifj’é’i{é]?vﬂﬂﬁl l?ﬁ%é (modulation)ﬁl'ﬁ?ﬁ

RX FIFO:

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

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

WPiLjF“, RF chip 15k * RXFIFO Elfj?ﬁﬁ o RPiLjF“, MCU 7{-RX FIFO Hﬁﬁ’?ﬁﬁ[gv“',ﬂ J}?ﬁﬁ

Y= FPM[1:0]=01 » 1k TX FIFO [ EE.&H%FE % 8 bytes » RX FIFO [ B £7% 56 bytes o
TXFIFOfYWP -RP = 8E > pin CKO ¢ %'74—5" 1> A% MCU f i I ?g,—ﬁ% 7 TXFIFO %=¥f -
RX FIFO jis WP — RP > 56 Eﬁ pin CKO ¢ %Lt 15 {3 MCU 1 |F1v RX FIFO ©¥f] -

TX FIFO Extesion [ [EH By :

FFE FPM[1:0]=01 > Yt ETXFIFO Eﬁﬁr‘%ﬁ’v 8 bytes » RX FIFO [ Eﬁﬁr‘%ﬁ’v 56 bytes -
%‘“i CKO[3:0]£%[0011] »

R/ICU}{*’ TR TXFIFO -

RF £ TX state » 7% settling Eij‘ % [HERER -

FJ,WP RP = 85% » pin CKO =1 -

lﬁ% MCU i 7% * 56bytes [1U% Y (64bytes - 8bytes) -
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14. ZHE% (System Clock)
] =] A7105 RF chip Eﬂj ) gﬁtwg@ H]pv Data rate > Pdﬂ‘—*ﬁijtﬁﬁiig HL I3 Jﬁj\ J% (IF clock) = Jr™ % :

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

fl IH};JE\HJE YRkl o fj‘#%?ﬁfr:ﬁ Data rate 1[%’@ SDRJ[7:019™ & :

IF clock
Data rate=—————
SDR[7:0]+1
IF clock SDR[7:0]+1 Data rate
250kHz 1 250kbps
2 125kKbps
3 83.3kbps
4 62.5kbps
NETE TP
500kHz 1 500kbps
2 250kbps
3 166.7kbps
4 125kKbps
NEIE I

] pmla,——gﬁﬁq@(w clock) U - HiEfFF R k[N T (system clock ) » 917 fif -
u AR T (system clock)t%, IF clock fiv 32 [’f, o

System clock = 32 x IF clock

System clock
—p 32 IF clock

Data rate clock
< (SDR+1) ——>

Fig 14.1 7% 44 -

System clock & & fYH B

u P‘E"[‘Jﬁﬂﬁfﬁ{?ﬂ%(xs bit = 1)FY It =t A5 A FXTAL -

] It FXTAL 116 B 32MHz » ik ﬂ]’ CGS bit Fr:£% 0 - 5% 1 CSC [=#fii% » & & System clock -

m YR FXTAL 1RL16 i 32MHz » it CGS bit ¢:45 1 - FXTAL {11 clock chain i » i %] 32MHz - |
A%H 1 CSC [##fi= - & * System clock -
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GRC
| i
- PLL
(GRC+1) &| 32MHz [] CE

Clock chain ——2MHz

ADC sample CLK System

clock

Dela

Fcrystal
y Clock source

Fig 14.2 7Ry IE i~

14.1 clock chain %ﬁ‘[l

FJ ﬁ?ﬂﬁﬁﬁ&iﬂﬁz[?@ﬂ fi ngﬂ,*[yﬁﬁj £ 16MHz Y 32MHz [ » 55 GRC W*Eénﬂ’lf#@ui“?f 2MHz =¥ IFF’F PRz
Tﬂ PLL F&”f‘, |Iff,ﬂ;‘§*ﬂ 32MHz Eﬁj‘«]@{’}ﬂ( clock source )-F| Pf*—m} T %Ja CSC [&#f> I JJE%L*FEEJ—F%ﬁﬁﬂjﬁ@(system

clock

] T @” ] clock chain

‘Flf,’iﬁl E‘#?ﬂﬁjﬁm #ﬁ&i’ﬁ?ﬁ[ L g JEL IF; PEVRI B 16MHZ§‘7 32MHzEﬁ ' A% clock chalni&&ﬁ*uf EiEl E*ytiﬁj’i’?d’ﬁ(Clock

source Eﬂjﬁ’fﬁ? (Clock source) H FAgg‘F’rﬁ‘ﬁzﬁdWﬂ Jﬁﬂjﬁ’fr ,‘H crystal register (0x05) f[1 bit CGS %E,'t 50> EI[JT i

[ clock chain i—”—e&ﬁku

142 - ERREREIEL
B FEE GRCY 'J%

ARSI Y} HIRGI VR » R 417 OMAFIZ 0% 4 [ (g Lok 32MHz ORISR RS
SRR LG ADC (i i ADC [UVERISUATR -

Forystal  _ OMHz
GRC[3.0]+1

B CSCe#ipusd
= dEds CSC EIfJFE‘s:“‘T;[QEI ’ﬂﬁ’ﬁ\ﬂjiﬁ?’;ﬁ(clock source ) » AZ[RAFIRY fﬁ”ﬁ%ﬁ?ﬁﬁﬁ %%’\ﬁﬁ?jﬁ’f&(system clock) -

clock source
CSC[1:0]+1

= system clock

] SDR [t
[&4igs SDR EIfJF%’r\_’EEJ , }iﬁ’—??ﬁﬁﬁ J%(system clock ) > {;I’»%%TE*J (= EI”T;FJITEIU Data rate i 32 EFH °

1 system clock
32 SDR[7:0]+1

= data rate
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ﬁfJ’E'J Crystal source 7 7} [fil data rate ™ Eg?&;&’

Data Rate : 500Kbps

16MHz 0 1 X )
T ffi*] clock chain -
32MHz 0 0 X
12MHz 1 1 1
16MHz 1 1 15 |fji®] clock chain » FL#Fi%H ['ﬁ%‘ZMHz  [fi= 32MHz ORI -
32MHz 1 0 15

Data Rate : 250Kbps

| Cusalsoure [cos[omL[oRowal e ]

8MHz 0 |on X
12MHz 0o | 1 X
~ffi®'] clock chain -
16MHz 0 | o1 x| Ifia" clock chain
32MHz ol o X
8MHz 1| on 3/7
12MH 1101 | sM
: 7] clock chain s §L3% % (55 2MHz » {41 32MHz [ 153 -
32MHz 1 ] o 15

Data Rate : 125Kbps

| Custalsoure [cos[omt[eRowallies ]

8MHz 0 | on X
12MHz 0 1 X
™ clock chain -
16MHz 0 | 01 X
32MHz 0 0 X
4MHz 1 1 3
6MHz 1 0/1 2/5
SMHz "L O] 3T ey clock chain » LA 2MHz - % 32MHZ (RIS -
12MHz 1 0/1 5/11
16MHz 1 0/1 7/15
32MHz 1 0 15
Data Rate : 25Kbps
4MHz 0 1 X T ffi®] clock chain <
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8MHz 0 | on X
12MHz 0 1 X
16MHz 0 | on X
32MHz 0 0 X
4MHz 1 1 3
6MHz 1 0/1 2/5
8MHz 1 0/1 3/7
12MHz 1 0/1 5/11 ffi='] clock chain » L% FH 2MHz » EFH%T% 32MHz Flfjﬁéij@'g; o
16MHz 1 0/1 7115
32MHz 1 0 15

Oct. 2008. Version 0.3(Preliminary)

47

AMIC Communication Corporation



1 "4 A7105

AMICCOM

Preliminary 2.4GHz Transceiver

15. 7 [eHfiskgbd:

B A7105 RF chip 7 [k i it ISM 2.4GHz HIFS [~ Hisk 7 [i=e

B R R (i, EOBIRSEAR( A S G P, PP, T PLL I I IV -V
I

] J R [ E kR T F]H | channel s fi3% & (channel space £% 500KHz).

AT105 i VCO 313Ul -

FxraL @ X (DBL+1) H /(RRC[1:0]+1)

‘ BFP[15:0]/ 216 ’—‘ 0
CHN / [4 X(CHR+1)] 5

‘ BIP[8:0] }

RF frequncy

IP[8:0] +
FP[15:0]/218

Fig 15.1 VCO $L 4 Ty

15.1 RF i

BFPISOL, oy oy Mtal _gprey, BFPISO]

)
516 RRC[LO]+ 516

27 |RF frequency =PFD «(BIP[8:0]+

*AFC=0

2Y ik (PFD) RVt - FFRfMEL = 40 *(data rate) - AR -

ﬁrf] RF freq=2450MHZ, Fxtar=16MHz, prp = 32MHz

(DBL +1)xf

xtal

PO RRC[L: 0] + 1
=> 32MHz = [(DBL +1) x 16MHz] / RRC[1:0] + 1
If RRC =0 [,

© 32MHz = [(DBL + 1) x 16MHz] / 0 + 1
= 32MHz/ 16MHz = DBL + 1

= DBL+1=2

= DBL=1

*#Ft Base Frequency = 2400MHz
' BFP[15:0
fre =prp (BIP[8: 0]"'#)

2400MHz = 32MHz(BIP[8:0]+BFP[15:0] / 2'°)
2400MHz / 32MHz = (BIP[8:0]+BFP[15:0] / 2'°)
75.00 = BIP[8:0]+BFP[15:0] / 2'°

BIP[8:0] = 75 = 0x4B
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= BFP[15:0]/2"° =00
= BFP[15:0] = 0 x 2'° = 0x0000

PFD
4*(CHR[3:0]+1)
Channel Step . 500KHz
500KHz = 32MHz / [4 x (CHR[3:0] + 1)]
500KHz = 8MHz / (CHR[3:0] + 1)
500KHz x (CHR[3:0] + 1) = 8MHz
(CHR[3:0] + 1) = 8MHz / 500KHz
(CHR[3:0] + 1)= 16
CHR[3:0] = 15

Channel Step =

43033338

* 313 WEES, FETRS S IC Vg, Fi'F d5%@ channel (PLL I ;cz_tlﬂr}uj?rfﬁgg), I

fRF=fRF_Base +(CHN[7:0]ChannelStep)

fRF = 2450MHz

frr = frr_gase + (CHN[7:0] x Channel Step)
2450MHz = 2400MHz + (CHN x 500KHz)
2450MHz - 2400MHz = (CHN x 500KHZz)
CHN x 500KHz = 50MHz

CHN = 50MHz / 0.5MHz

CHN = 100 = 0x64

48308303330

15.2 AIF fiufiti®

" 'T” 5 AR ?v&«lﬁ‘ﬁ?ﬁ;j K RS A channel -

] fvﬁ Fl *JHH;—E_&,E%*# (Enable AIF bit), RF IC F’ 17 RX Eﬂj‘ Fl *J"‘[Jﬁ‘r ULS bit(low / up side band), & i
R RIS pl -

B PFEERR, TX dEE RX ﬁ‘} RX iy TX, settling time ﬁ[ﬁil_ = PLL + TRX stable time.

[ fy1]:
=% Master side TX, CHN =10
I:E frr = 2400MHz + (10 x 500KHZz)
= fRF = 2405MHz

=t Master side RX, ULS 4% 0
:E frr = 2400MHz + (10 x 500KHz) — 500KHz
=  fge = 2404.5MHz

15.3 up / low side band it

n e S Iﬁ‘ﬁ?ﬁjj‘ s D 1 i PLL settling time Ef
] p [El o Iow or up side band 3% -
m %J—;sr_@.ﬁ@ HIE s li‘gi;iﬁéii%z‘iﬁfﬁt(Disable AIF bit)
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[#11):

=% Master side TX(CHN =10, up side band[ULS=1])
EE frr = 2400MHz + (10 x 500KHz)
= fRF = 2405MHz

=% Slave side RX(CHN = 11, low side band[ULS=0])
:E frr = 2400MHz + (11 x 500KHZz)
= frr = 2405.5MHz

* 7k, Slave side > low side [iY TX data, 7 — [ii/s#] Master @55 RX, Slave Bl TX.

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

=% Slave side TX(CHN = 11, low side band[ULS=0])
EE frr = 2400MHz + (11 x 500KHZz)
= fRF = 2405.5MHz

* BiE | Master side 3% up side [iY TX data, -’ settling time Ll;%ﬁ?zl TRX stable time.

15.4 [ IEh3ES (i (AFC)
A7105 RF IC [* | AFC function, i’ [ 15 RX i i it )l -

VBT BRI

u Step1: 43T sleep or standby state.
] Step2: r,%"‘%‘ﬂ RX register [[1 bit AFC=1,?9,F‘*J AFC.
B Step3: #i:%" RXUFj{ERFIC Fﬁglgﬁ fEH™ = BT TX fodfisk, = % RX EIUH};J['ﬂ I'Eiaﬁf,’%ﬁ@?.

RX Register (Address: 18h)

Bit RW/| Bit bUt 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Name W 4 RXSM1 | RXSMO | AFC RXDI DMG | RAW ULS
Reset - 1 0 0 0 0 1 0
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16. CAL stateff &

Tt ?’JK{F", [~ A7105 E?J: ) ﬁgﬁ@@g@@@aam@%mg I'e) 3 Ak ¥EfiE - IF CAL(IF Filter calibration),VCO band CAL(VCO

1
band calibration), k’/F CO current CAL(VCO current calibration) -

[ IF CAL hLft ¥ IF filter Hlﬂ;ﬁirﬁi@/‘g%ﬁ“ (IF filter bandwidth ) Hfh’“\%%%ﬁ‘]
u VCO band CAL(VCO band calibration&ﬂﬁﬁé’ﬁgfﬁi VCO ﬁtiﬁﬁji@‘ {fv band ” (%
u VCO current CAL(VCO current calibration)ﬂfi‘zﬁépgfﬁi VCO current ﬁté’yﬁﬁiﬁpﬁl@ band 7 [%-

16.1 IF {1 ¥ (Calibration Process)
[IF &S 4 FR]

A. :F:‘T;éf: r‘f‘z’%iﬁ}ﬁ“‘;ﬁ?:@ CLOCK, PLLI, PLL II @ug&gg i -
B. ="+ Sleep state ¥ STB state v}[ﬁ’ bit FBC i % 1(5 bit MFBS=0), [[:£* EIE*JW‘L‘%%EH: °
C. it ASFLYEAd % » bit FBC @ IEWEI# 45 0 -
D. @V IF Calibration I, bit FBCF, (/% Igy IF ¥R Ay (0] AL¥ERy e ] MYERE) -
E. “YF'lJ#V IF Calibration | ;cztﬁjuﬁagg FB3-0, Fﬁfﬁ?ﬂfﬁﬁ’ FIEY IF Hapa o
W S EeEbit FBC=1 [, RF IC @ Iffit— - state [0/, [IFyR a5 2112 bit FBC, ° | /1@ FUfiv state «

[ ] J[I7E Sleep state ¥ STB state E\ﬂj, E[Jﬁ%i“fﬁ [H'Z[ Sleep state » STB state E?j, Tﬁﬂi{ﬁg‘ FIEAR YR (R
standby mode) -

n 7+ IF Calibration | ﬂfﬁﬂ?”rﬁ%ﬁ,’ bit MFBS=0 [Ig444¥#(auto calibration)sy bit MFBS=1 *  f%¥%(Manual
caribration) °
I[N MFBS=1 j, EUI’EI E'J?ﬁl‘ﬂ FI F@ *IF 2% IF Calibration | j‘ﬂfﬁjﬂﬁ’ﬁ;%g MFB3-0 -
I MFBS=0 g, E[JJ%:""'chalibration control register (I bit FBC=1 i, ¢1:%™ CAL statevf‘ﬁt{ﬁ%ﬁﬁ{'?m;@éﬁf‘e, ‘Fh[#m

RYRLIERE - 0 bit FBC ¢ FIEMEIRLL 0 -
[ | A7105 RF chip 7+ it IF Cal ﬁ’?ﬁ%‘ﬁlfjﬁkﬁﬁf’ajﬁﬁ 16 * 256 * (1 / system clock) -

16.2. VCO band #ff¥(Calibration Process)
[VCO band £ ¥&#h /= H5R]
A. E'lif;r%jii%jfj f‘Bﬁ%fﬁ“@%ﬁ‘:’ CLOCK, PLL I, PLL Il, PLL 1IN ﬂﬁﬁ?ﬁ%&'@ ’ [ﬁjﬁéj‘?i‘:’ VCO v VT fifi#EifE

(VTH[2:0], VTL[2:0]) (=
B. :'7 Sleep state » STB state * }{f]’ bit VBC F£% 1(=' bit MVBS=0), H[iE™ [IEEyERT: -
C.  Hik SR EAE - o bit VBC @3 FIERERREE 0 -
D. &%V VCO Single.band I, bit VFBCF, ~{[#&rf IF VCO band #£¥ERL v Th([0]: AE¥ERy e [1]: BEEELR) -
E. [l | VCO Single band | {7 # VB2-0, (7 %1+ 175 VCO band F v -
[ ] ,}F%ﬁfg bit VBC=1 Eﬁ, RF IC Fﬁrfléﬁﬁaﬁ i state Ui, FIEAR RSAEYETERE bit VBC, = FJ”}IZF?EW»‘BU state -
| JI7ESleep state =~ STB state E\JJ’, EI[J?FE“FTF [ﬂ@ﬂ Sleep state ¥ STB state E\JJ’, ?Fﬁji{r’ifg B E@*JW@%W(’@@?U PLL
mode) -

n 'z VCO Single band | }%ﬁjﬁ?’?ﬁ%’é} bit MVBS=0 fIg5i%¥%(Auto calibration)s5 bit MVBS=1 *  f%¥%(Manual
cafibration) °
PN MVBS=1 [, EUI'EI E'J?ﬁl‘f} FI F@ * VCO band % §j¢%|| VCO Single band | j‘ﬂfﬁjﬂ?’?ﬁ'%g MVBJ[2:0] -
I MVBS=0 [, E[JFE%":"'J& calibration control register |1 bit VBC=1 i, Fﬁé‘ CAL state > F'ﬁji{ﬁ‘,ﬁu”ﬂi@%éﬁ[@, Fﬁ,’%‘a‘
HRYERT o bit VBC [ IR £ 0 -

[ | A7105 RF chip 7 {ft"VCO band ﬁ?iﬁ»‘ﬁlflﬁkﬁﬁﬁﬂ% 4 * PLL settling time(~80us) -

* T =R Elg’ﬂfiﬁ,‘yﬁf[, Sh+s 5% VCO current Cal 1% ¥,
A
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16.3. VCO current f¥#(Calibration Process)
[I"%* VCO band H¥E[RIFEN(E W7 #7077 i i = VCO band ALY -
[VCO current f3 ¥&&h = #FR]
A. F’lj;rg.z?fj ILBE}”I*F@F@‘% CLOCK, PLL I, PLL II, PLL HI ﬂfﬁﬂ?’?ﬁﬁﬁ@ ) [ﬁJEﬁ?@ VCO g4 VT f@%’ﬂ[ﬁ;l
(VTH[2:0], VTL[2:0]) «
t Sleep state = STB state *+ }{:‘J’ bit VCC 5% 1( =" bit MVCS=0), [[l:&™ EIE*JW‘?%?EFI& °
Hy RS VER -5 bit VCC ¢ FIEE = 1T J
@17V VCO Current Cal., bit FVCC, (/% 18 VCO current S ¥R L Ay f([0]: AE¥ERS o [1]: FE¥ERRY) -
fi*I'J&2v VCO Current Cal. ﬁ’ﬁjﬂ?ﬁ;’%ﬁ VCB2-0, ?ﬁ?ﬁ E[[IF=%E 1A VCO current A YERY( -

moow

| &I%‘ﬁg bit VCC=1[if, RF IC QEIE*JIE’F 1= state o=, [ Ik S FEEERE bit VCC, & FJ‘L’J?@F? Hepto state -
m  {[Z}:Sleep state  STB state [5f, [ [ji%]| Sleep state ™ STB state [, ¥ [l * f IR 1A (5305 PLL
mode) -
] F,JFEQ;’E Calibration ﬂﬁ]ﬂ?’fﬁfr%ﬁ bit MVCS=0 [ 1f5#% ¥(Auto calibration) bit MVCS=1 * = f#%(Manual calibration)-
Y[ MVCS=1 8, FJifi 2% ') {1775 VCO current %% VCO Current Cal. ;t‘gtﬁjﬂﬁﬁra%g VCOC3-0 -
Yl MVCS=0 i, EJJF%{L_’caIibration control register f[1 bit VCC=1 iz, F*Ilfga CAL Stafe’r'ﬁwfiﬁtfﬁii%éﬁf‘e,
Hih R 5 © bit VCC 7 FIFiIA 5.0 -
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17. ADC (Analog Digital Converter)
AT105RF chip '~ [l 8 ©F 7 KL= il (ADC) » i il [ [k % - RSSI iy (Carrier) ({1 » 5323 pin RSS! (pin1)
it ﬁﬁ I’ﬁ PEYRIESERH] o

ADC El’?%:’%)l Elfjﬁﬂj}z‘iﬁﬁ ftilkL*ELADC E\ﬂj TEEE QTFQ,I 20 it ADC E?T %{ﬁ[,ﬁtﬂpfjﬁ\ﬂj fil - ("] ADC Eﬂf ) Fl‘[%“t ADC control
register fﬁl bit FSARS » & ADC Eﬁ?@iﬁﬁﬁ £ syspem clock / 4 75 system clock / 2 -

17.1 VR I
AT7105 RF chip [* [~ {7 pAFiE & Baplas - [ Bl RF chip fo7 [SRURGE S puRd (™ -

VB B (SRR

A. 7+ Sleep state » STB state ™ -

B. %‘fﬁ'l‘ ADC control register [|1 bit XADS=0, RSS=0 % > ?S{éﬁ mode control register 1 bit ADCM £% 1 - RF IC
%’?F‘ﬂigjfmﬂ@ [EPRFVENH] -

C. Flr[#m SIEVE [FEYREDEIEY (S > bit ADCM ¢ FIEREIREE 0 -

D. [ ™[ #F] 1$-RSSI Threshold register f{1 bit ADC [7:0]F7ViEi 2 fifi -

E. {pZESleep state ¥ STB state E?j, EJ[JF?%“?% [H'Z] Sleep state » STB state E\ﬂj, + F'ﬁji{ﬁ‘,é%iﬁﬂ o

W 07 SLEEP mode VRS o ff (it -
B R ENEY S 1+ 2 C *ADCITIO0]

17.2 RSSI £H)
®  A7105 RF chip “EJ [* | Her RSSI(received signal strength indicator) - I il RF Eli’lfﬁs”ﬁ?ﬁi o
B 55 RSSI N[ - RSSI fififi* f5-ADC register [l173¢01 > #ufi!fifi 0~255 -
W BeEEERA G RSSI gL, P HISERRE ) RSS! g -

— 4= RSSI [ (=HRR :
A. i ADC register [[1 bit XADS=0, RS§S=1 - mode control register f[1 bit ARSSI=0 -
B. t¢- standby mode ™ RX strobe command, 3%~ RX state -
C. Delay 150us %Trﬁ RX state A& » F\;{éﬁ mode control register [|1 bit ADCM £% 1 > F'ﬁJ@F’}fi;\fRSSI %?ﬁ'ﬁ@wﬁu
D. iy RSSI [EBFENIEH(® - bit ADC Fﬁglgﬁ‘}%ﬂlﬁiﬁo °
E.  PIHF K?AISC register f[1 bits ADC [7:0]F2V RSSI fifi -

[ | =9t > R H T L& ADC control register f[ 11V bit CDM 5 {5 1. [0]F5sliagi &1 H[1] -

|
|
I
RX > sTB

|

STATE p— 1
| | !
| | |

T

|

Bt RSS enable | ! L \ i
! Pl ! |
| } ’—‘ |
Bit ADCM enable ! 1 ‘ 1
! . l |
! Lo | ‘
RSSI measure 1 1 W} ‘
| Do ! |
0 T T2 3 e

TO: Enter RX state

T1: PLL stable

T2: enable ADCM

T3: ADC value update
T4: return to STB state

Fig17.1 — Jﬂ&?ﬁ# RSSI measurement Flfjﬁﬁj’i‘»qgﬁl

T1-TO: PLL on settling time
T3-T2: ADC value update time
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STATE STB i RX ><i< STB

Bit RSS enable 4
Bit CDM enable 4

Bit ADCM enable

RSSI measure

-

|
! I

ABSS' measur}i@SSl measurt SS| measure<XRSSI measurg<RSSI| measul%
|

| |
TC T T2 T3 T4
TO: Enter RX state T1-TO: PLL on settling time

T1: PLL stable £y .
T2 enable ADCM T3-T2: ADC value update time

T3: ADC value update
T4: return to STB state

Fig 17.2 — &g RSSI measurement [Iu[i H-[ji!

Auto RSSI £ i [t

A. 7+ sleep or standby state ™ - F%FFII ADC control register f|i'bit XADS=0, RSS=1 > mode control register |1 bit
ARSSI=1 -

B. f§- standby mode ™ RX strobe command, £ * RX state °

C. Delay 150us, :'L‘frﬁ RX state %ﬁ“ﬁéé,i}ﬁﬁ‘ I'| t£-RSSI threshold register (1Dh) v RSSI {ffi - ‘Fl ADC clock
£ 4MHz Eﬁ, RF IC rﬁ—jﬁﬁ 40us | 1§5fit"RSSI |r,5FFﬂJ EDHI, &> update Z|] RSSI threshold register (1Dh) )

n ﬁ' ]EZIH ﬂ_"_"‘fﬁj RX state - —T 5&{— %ﬂ* hﬁ’;ﬁ;a}ﬁ » IC {5 fE E}JIEJTRSSH JENE] -
m RSS! :-100dBm + 6 Trssitron 13 -

STATE STB

Bit ARSSI enable

RSSI measure

RX STB

|
\RSSI measul}:’éSSI measurt SSI measurg<RSSI measur}éSSl measure”
|

|

|

T

|

|

|

T

I

|

|

|

|

|

T

} i
o T T2

TO: Enter RX state T1-TO: PLL on settling time
T1: PLL stable T2-T1: ADC value update time

T2: ADC value update

Fig 17.3 Auto RSSI measurement fitfif - [l

17.3 &334 (Carrier) [ERg]
AT7105 RF chip Tt GIO pin fajt! V8l » B ® b (5 st -

+ sleep or standby state ™ » %‘fﬁ'[‘ ADC control register |1 bit XADS=0, RSS=1, CDM=1 -

F%FF"[ I’ﬁg’fg@@ i b fli(RSSI Threshold register) RTH[7:0]

(¢ standby mode ™ RX strobe command, ;£ * RX state -

Delay 150us, = RX state FRE R WER T - GIO pin 2 ¢ F | RF channel ffs)d, fLW A Thighss |
llowe (S BT Fif i 1 -

A
B.
C.
D
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17.4 %ﬁﬂiﬁﬂ'ﬁ?’ﬁlil H
A7105 RF chip i pin1 RSSI gr‘ﬁi’* B - Ei?ﬂﬂ%ﬁﬁ%ﬁg@& o]e p*g}igﬂﬁrﬁj" fﬁ#:‘ﬁ[aﬂ 0~1.2Vdc -
GRS R = R -

T | state £ ¢

iﬁi‘éwﬁﬂﬁﬁ?ﬁ% » $ = RSSI(RF chip pin 1)H] -

E FF'[ ADC control register |1 bit XADS=1I'| % VCO test control register || RFT3-0 l%?.?{,” xX01x ”
f%‘éﬁ mode control register [|1 bit ADCM £% 1 > Fﬁji{F’] i<t ﬁ[ﬂ%@tﬁﬂgwﬂﬂ o

Fr}’%’ﬁ‘?é??ﬁﬂéﬁf‘ev bit ADCM F‘ﬁg‘léﬁ%ﬂ,ﬁ% 1,0 o

i1 || 5-ADC register f|1 bits ADC [7:0]@2VE! ]l -

TMoOOW»

|
N

YA 20 ;4,69 mV * ADC[7:0] -

_j\
i

it

ADC EWZE 3 :

Bit o
XADS |[RSS All state RX state A

1% ENEI(T B3 SLEEP state) -
= RSSI £ /# ({1 (carrier detector)
[fi"] pin RSSI {9t #'f55% ADC £hf] |-

k=l =}
o|—~|0O
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18. TWOR(Wake up on Radio using Timer) ¥ WOR(Wake up on Radio)
TWOR (221, fLji""] A7105 RF chip [*fj-~ fif Timer 2 fi {51 RC oscillator » i< % » 'l |73 GIOX pin 2.
e JJHH

WOR . L1 TWOR AR R H Y [P [T 1 MCU ¥ RF IC 5% BZHf% (Sleep Mode) » -V i
,iﬁ}ﬁ IJIﬁ’EfF BRI > B Iﬁl DR iR MCU sl 1 I‘P’ Rl RF g ff -

18.1 TWOR

ffl =1 71 g3 RC OSC register | - RC OSC register I %Lfrﬁ‘i timing » 7 %7 RC OSC register lll |1 bit RCOSC_E
& TWOR_OE =1 > ?,E#J Timer > Z[[f*:&3E A7105 f9 pin £|OX ﬁﬁ E= 1 %ﬁﬂf /L

[ ] Step1: “Lii RC OSC register Il fy TSEL bit 3 & ffli ™' [iV timer, WOR_AC 1% WOR_SL.

] Step2: <t timer | ’I‘JEHJEF i/(WOR_AC]|delay range : 244us~15. 6ms]§‘} WOR_SL[delay range : 7.8ms~7.99s]).

] Step3: FE GIOx pin IJE?L[' firEEEL GIO1 ﬁ\/ GIO2 pin |E’r§?L . %ﬂfj’i‘:’q‘%ﬁlﬁ GIOxS F%ii 0100=>
TWOR/MWOR).

[ | Step4: EF%‘E*J RC oscillatorfRCOSC_E=1], ﬁt".TWOR FEE[TWOR_OE=1].

3 WOR_SL/
WOR_AC
GIOXx pin

WOR_SL/ WOR_SL/
WOR_AC WOR_AC

Fig 20.1 TWORtiming

P.S TWOR % [~ f' mode * ‘r‘dﬁ ¥ - {[IRLEl RC oscillator 4% [~== System clock & g Fﬁ ?’T[E‘J“ T F" Eﬁj TWOR ﬁrj B
' I']“TsEh System clock, # RC oscﬂlator#&ﬁ‘yg Fift TARCOSC_E=1, 5 250us )+ YN crystal disable fiv
state(SLEEP & IDLE)* - F' SR .

18.2 WOR

0P R 0 4 R TWOR — A, ] GIOX pin G EA R 54 (i it MCU [IUH .

NEEeLd
Gloxs(TwoRr) | MCU v v v
|
|
MCUSTATE  SLEEF . RUN SLEEF RUN SLEEF RUN SLEEF
|

RF STATE SLEEP

RX SLEEF RX SLEEP RX SLEEF

MCU g RF A RX

Fig 18.2 WOR timing
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19. Battery Detector
A7105 RF IC [’ | Battery detector ¥ {{ijf]] RF IC REGI(pin19)EIffF1q”*'§ﬁ° it T LL sleep state ﬁ[ﬁ FVTERE, = EnRp Al
f£2.0V~2.7V, 775y 8 {fif level -

(R =™ W

[ ] Step1: TR ZEsleep state.

[ ] Step2: ?ﬁ%ﬁﬁ@ﬁﬂ “h:(Battery detector register [iv BVT[2:0]).

[ | Step3: ﬁ‘;ﬁ%ﬁéﬁf@ﬂﬂ. Battery detector register i BD_EJJ?ET'L 1, 7% 4us I &= bit ¢ FIEERR £ 0).

B Stepd: FIVEESIEA, JIREL T, FIJF A REGI pin FESSH FHESIREG =V H]f A REGI pin fiHie ] b feps

f@ﬁﬂ%ﬁﬂ%ﬁ‘v Battery detector register [i* bit BDF)
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20. Firmware Procedure

20.1 A7105 Elﬁﬁ?@%‘*,&l H.
ffl =] A7105 [ et (e Ry

A. RF IC pu¥Jt7 (= (F]]] SPIinterface %f RF IC fi control register fft ¢ * ) -

B. RF IC fUE1ESHE 1~ (%)) SPIinterface S5 [E44E -1V control bit ficp ™, TR E R 2 16 ﬁl)

C 'E@FIIF[ HRFIC (ﬂ['%\'*rﬁA B gh{=ril, glﬁ*%ﬂ“fl 'JF'EJiIFIIE’T RF S5}, $0%, o¥RIFad [ 7, Ak
[N T SN iﬁﬂ*‘éﬂl TRLA]" | SPI interface J 3t 'AY) -

> ZS{fTEHLA A7105 fiv reference code 5 |§JF' HL" ], PR R
> M'H AT7105 i reference code rﬂ*ﬁB VR '~'“ SRRl 2400MHz, AR [ R LRI PLL | register, ik
I'Jasagdfi"" (channel step = 500KHz, PLL | register = 20, ﬁ%ﬂ};} e 2410MHZ) -

20.2 A7105 i (fi3fi

fi j’fﬁﬁ SPI read / write if }F{rj o

{’Hﬁﬁﬁ BB T=hL A J_—ﬁrJ o

FJ%@ Txig (1L A WTR Af 2RFTX
FIif RX L lrﬁ (1.5 i RF RX%“}%_

FORLE TXID) -

e I N e T AR T e

| output.3. RF TX %ﬁ}iﬂr
W EDI AR UL T TX 3f %3 FSYNC (7bf,

Y V V VY
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20.3 A7105 [UBTFISEEE : AR B

fasdid
Power On Resel
l Fai
check initial value
Calibratior
RX TX
setup channel setup channel
55 ATX FIFO
AETX modc, 7§ 4data
e B
Check Wait RX
RX packet T 'imer
L5 ATX FIFO o )ghec‘li
AETX mode, 7§ 4data packet
Fig 20.1 47 Firmware procedure f?rﬂgﬁgﬁl
IR R
2 A

15

| Step1: Power on [V &, RF IC F1 gﬁ?fgﬁ o standby mode.

B Step2: RFIC » MCU 4 Ffrjﬁfﬂ; WEIE n}!ﬁ
[ ] Step3: TTFJ Calibration control regls{er

TX ﬁ'ﬁﬁ?“:

fg B RF FIE E .

Step4: §5* TXFIFO, 3 * TX mode, 5:2%vE|.

Step5: f?‘éﬁ Timer, % * RX mode = rﬁ RX Act p& Timer out

[
B Step6: Timer out [I[li£ * TX mode,f|- ¥ =%k
" FIFE Act, FIIERXFIFO iR

Step6:
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RX fPE=":

u Step4: ;£ RX mode, %i“fﬁﬁfuifgﬁé‘[.

B Step5: # xR0 IS RX FIFO vk Fi i P 5
u Step6: Fi* TXFIFO, ™ TX mode, =¥
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i
Power On Resel
l Fai
check initial value
Calibratior
Pass
RX X
Timeout setup channel Y setup channel X
Y=Y+]
50 ATX FIFO
{ETX mode, &% data
GIRED
Timeout
X=X+] .
) Timeout
e - X=X+]
Check R )
RX packet Wait RX
YA B
xR Check
¥ ATX FIFO N RX packel

AETX mode, #ikdata

Fig 20.2 ¥F¥7i Firmware procedure imiﬁjﬁ%ﬂ

PR R

FIffi At

=

| Step1: Power on .V %, RF IC E’Igﬁ?ﬁﬁﬁj standby mode.

u Step3: ?rﬂ
TX R
| |

| AR
j~ rE B

< Calibration control registe F i RFF ISR .

Step4: i * TXFIFO, ™ TX mode, JiiZ%vEl.

Stepb5: E%E*J Timer, % * RX mode Srﬁ RX Act ﬁ? Timer out
Step6: Timer out [l & p1- [lfis £ TX mode,F|- ¥ 8% vH .
Step7: ¥,
Step8: &Ll FHHIEFiET TX mode.

%) Act, H[I7-RX FIFO 11| 27 5.

Oct. 2008. Version 0.3(Preliminary) 61 AMIC Communication Corporation



L 4

' A7105
AMICCOM
Preliminary 2.4GHz Transceiver
RX izt
] Step4: f%“éﬁ Timer, %7 RX mode =i RX Act ﬁ‘} Timer out.

Step6: Timer out F[:Z 51— [EHiF,F3E” RX mode,
Step5: §F 5 rR L e RX FIFO el 5.
Step6: i TXFIFO, :£* TX mode, MEerE.
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21 Has
A7105 RF chip |;£ ] a;g FRFSRLIH AR ORI (R0 - 3 PR -
211 b ¥ []?Bﬁﬁ
7 AT105 19 XI A1 XO SFHILY R~ 19 I (orystal) » S [T R 1 EF 15 - gl Ely C1 2

C2 fifi -

TR (R [ E CLOCK Il & bit XS =1 -
| Cxi
A
—
o
C2

Fig 21.1 7 sl

21.2 5154 HVH FEE

A7105 i g {119 Ty ™ FS (VRO > RS st W S R I XO B XU SRR 4 =T R
ﬁfﬂDCIJ;’*FL ﬁ?plnXOTi‘i{/J% F“'FLO

] ﬁﬁ ﬁﬁlﬁﬁf s F%@_ CLOCK ﬂﬁﬂ?jﬁ;&g bit XS =0 » %aﬁfjﬁzﬁf%ﬂé‘ o

XA xi

External

clock source I: XO

Figi21.2 9t A jros
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22. TX power !

AT105RF chip [i¥ TX test #17% i (address 28)f1' 7| L TX power - TX power S [iifi I 7)1 4

PAC =3

TBG 0 1 2 3 4 5 6

TX output (dBm) | -17.6 -13.5 -10 -6.6 -5.1 -3.2 -0.3 1.3
Current (mA) 17.4 17.5 17.6 17.8 18 18.3 19.1 20.5
PAC =2

TBG 0 1 2 3 4 5 6 7
TX output (dBm) | -18.7 -14.6 -11.2 -7.7 -6.2 -4.3 -1.5 0.1
Current (mA) 14.6 14.7 14.8 151 15.2 15.6 16.5 18
PAC =1

TBG 0 1 2 3 4 5 6 7
TX output (dBm) | -20.7 -16.5 -13.2 -9.7 -8.3 -6.3 -3.4 -1.7
Current (mA) 12.5 12.6 12.8 13.1 13.2 13.6 14.6 16.2
PAC=0

TBG 0 1 2 3 4 5 6 7
TX output (dBm) | -23.3 -19.2 -15.9 -12.4 -10:9 -8.9 -5.7 -3.8
Current (mA) 1.4 11.5 11.6 11.9 12.1 12.5 13.5 15.15

Note : f{i"[#Ffo! TX output power 1% 0dBm Eﬁ » HIE L PAC=2, TBG =7.

ﬁujfg{t’l"ﬁéﬂjﬁ [&F<, TX output power -10dBm Eﬁ R £ PAC = 0, TBG = 4.
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23. 'R R (Application Circuit)

T
VDA1(pin20)

et

3 ET;%REGI(pinW), V& IC ¥ regulator

fat ‘FEZ]] VDA1(pin20)% DVDD(pin13)

=““ﬁ VDA2(pin5), VD 3(pin10)‘

4

Use Lump Elements for Matching Circuit

B 2
CON2P2.0 CON2P2.0

= 3 o gl 5
|| 120pF = e g g g
il 2 8| g g
1.5nF ] - I
1| Q F\ -
o 25283
g SR
1 15
2 RSSI GND \\‘
330H 2 - spio | 4L SDio ®
G || 390 B 122
7 |
] e ATI0SPKG D "
RFO scx (—12SCK
5 s [l scs
14 B
3
R B
19 g )
IpF REGDA
T

6

€
ul [100pF

ﬁf{c\ 7
lllp?"
" MD7105-A01-04

30-Aug2008
D workIAROODIAR 000-13 sor

nix_A8000_13 {idavn By:
; \ A

24. i fl=YFYOrderi

ng Information)

Part No. Package Units Per Reel / Tray
A71X05AQF/QI QFN20L, Pb free, Tape & Reel, -40°C ~ 85°C 3K
A71X05AQFI QFN20L, Pb free, Tray, -40°C ~ 85°C 576EA
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25. HiERH
QFN 20L (4 X 4 X 0.8mm) Outline Dimensions unit: inches/mm
TOP VIEW BOTTOM VIEW
y D ~J0.25 < D2 »
- 15 " 11 15
i TUUUN « |-
16 10 B W
10——
3 I I: 16
] L]
w 0 —— f==-|
cli
F—f- L]
. py— [ ]2
20 6 | -
| (NNl
© 1 5 5 | 1
g BN b ¢ (0. 10M[CIA[B]
(
: //10.10[C
; Y
_ i v <
1% REREIEN ,
L X ~Jy]C
Seating Plane N\
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
@ 0.020 BSC 0.50 BSC
L 0.012 | 0.016 | 0.020 | 0.30 | 040 | 0.50
0.003 0.08
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26. HEYFH
A7T1X05AQFI

= Part No. : AT1X05AQFI

= Pin Count : 20

® Package Type :QFN

= Dimension :4*4 mm

= Mark Method : Laser Mark

m Character Type : Arial

A: 055
B:0.36
C1:025 C2:03 C3:02
D:0.03
A1:0.75
B2:0.7

=G

=J

2 0.80

068

 DATECODE

. PKG HOUSE ID

INININNNNNNJN] :LOT No.

(max. 9 characters)

+7105

1.60
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27. Reflow 3jEi7 flizst

LEAD FREE (GREEN) PROFILE :

260 % Dl
e
& 2554 S 0
oy 10tlsec
fhts
=] 1500 /
o “u
" Pre-heat itz Fomwe ’ 80 gec
60120 sec
S0.80 sec

Actual Measurement Graph
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Do P1 PO E
—_—> —_—> —_—> < l/
I WOV 460 VOO 4000 OO 4000 WY 000 WOW 400 YOO 4000 ¥
J /A A A A A T
C F
W
) 8
) (€
' o 5 NO COMPONENT |
| NO COMPONENT LEADER LENGTH
TRAILER LENGTH 500min
40mil.
11EAIC 60cmztdcm
TYPE P A0 BO PO P1 DO D1 E F W
20 QFN 4*4 8 4.35 4.35 4.0 2.0 15 15 1.75 55 12
24 QFN 4*4 8 44 44 4.0 2.0 15 15 1.75 55 12
32 QFN 55 8 5.25 5.25 40 2.0 15 15 1.75 55 12
48 QFN 7*7 12 | 7.25 7.25 4.0 2.0 15 15 1.75 75 16
DFN-10 4 3.2 3.2 4.0 2.0 15 R 1.75 19 8
20 SSOP 12 8.2 75 4.0 2.0 15 15 1.75 75 16
24 SSOP 12 8.2 8.8 4.0 2.0 15 15 1.75 75 16
28 SSOP (150mil) 8 6 10 4.0 2.0 15 15 1.75 75 16
o TYPE KO K1 t COVER TAPE WIDTH
T [ 20 QFN (4X4) 11 - 0.3 9.2
24 QFN (4X4) 14 - 0.3 9.2
32 QFN (5X5) 11 - 0.3 9.2
48 QFN (7X7) 11 N 0.3 13.3
f DFN-10 0.75 N 0.25 8
20 SSOP 25 - 0.3 13.3
24 SSOP 2.1 - 0.3 13.3
COWER TAPE.. | 28 SSOP (150mil) 25 - 0.3 125
WD TH., .
Unit : mm
|

I T K

+

—

j [25]

CROSSECTION
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REEL DIMENSIONS

UNIT IN mm
TYPE G N T M D K L R
20 QFN(4X4)
24 QFN(4X4) ] 100 ] 330+
32 QFN(sxs)  |128+06/04) ppp [18.2(MAX)|1.75:0.2513.040.5-02(2.0¢0.5| 50" '|20.2
DFN-10
48 QFN(7X7 100 330+
QFN(7X7)  |16.8+0.6/-0.4 22 2(MAX) [1.75£0.25|13.0+0.5/-0.2|2.0¢0.5| 5 1/.1 0| 20-2
REF ROt
2 P (150mil 100 330+
8 SSOP (150mil) 150 4+0.6/-0.4 25(MAX) |1.75%0.2513.0+0.5/-0.2(2.0£0.5| y 5/ 4 o] 20.2
REF ROt
20 SSOP 100 330+
24 SSOP 16.4+2.0/-0.0 22 4(MAX)|1.7520.26/13.0+0.21-0.2{1.9:0.4| , 10 1 5]20.2
REF ROt
.
L R
D N
Sl le—M
G
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