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1. - 4 (General Description)

AT7102B L Ht , ,H CMOS G » = [+ 868/915MHz ISM HIE iU

3%@@(% e ﬁlﬁ? data rate iﬁﬁ % 150Kbps -

2. JL A 'E"| (Typical Applications)

GUTER | |C o iﬁgﬁgfgl'?@'ﬁ 32 B, QFN5X5 & « FSK

B Wireless data communication B Home automation
B Remote control B Wireless toy
B Keyless entry
3’#?[‘? (Features)
B Frequency bands: 868MHz/915MHz B RSSI (Received Signal Strength Indicator)
B Programmable RF output power: up to 12dBm B Programmable channel filter bandwidth
® Low power consumption: B Programmable carrier sense indicator
RX:14mA, TX:20mA@0dBm m  RXclock recovery
®  Supply voltage 2.2 ~ 3.6V B Frame synchronization recognition
B Programmable data rate up to 150kbps B Optional FEC/CRC/data whitening
B No external SAW Filter B Optional Manchester Data
B Optional RTC function B 64 bytes TX/RX FIFO buffer
B On chip 8-bit ADC B _Extern FIFO up to 256 bytes
B Integrated temperature sensor B Small 5x5 mm QFN32 package
4. j%’jﬁ[]p?'ﬁ{ (Pin Configurations)
Z,
2o x5 5 & O
| I'm N o | |
LQ) 8 NS 5 g §
= RS S -~
TUOUUUUT
VSS [ )2 23 TRS
RFI[ 3 22(_ | RQ
VsS [ 4 21(C_| CKO
RFO[ D5 20 DIO
VSS [ D6 19 SDIO
VSS | 7 18(_| SCK
VDD_VCO| )8 o o o o = 1 «7C]sCS
alalalalaialala
O = <
5 8 5 3 ° % S
o O o Y S
z 7 av] )
= a

Figl. A7102B QFN Package Top View

Jun. 2007, Version 0.0

AMIC Communication Corporation



J

_
AN
o\ A7102B

Preliminary 868/915MHz FSK Transceiver

1)

'y

5. RF Chip “BiFJ,W (Block Diagram)

Z ) Z
= < 2 S S l®) = S
&) a | o | O ‘ &
a a 9 ] ©) ) 5 =
<< > m < = a4 ~ =

@ (D Go) 1@ @ @) @
A = RTC REG

Rsst () BPF LIMITER @ e

DEMOD : _\ : _-,-_ B System @@ TRS
LPF DS
Control Logic @9 RO
VSS @) CZD CKO
| MODEM

INTERFACE
RFO Cs DIV 2 20 pio

vss (7 CRYSTAL
@ OSCILLATOR st | @ scx
VCOo :
: PLL

vpp_vco(8) @ scs
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Fig2. 7t

Jun. 2007, Version 0.0 AMIC Communication Corporation



1]}
7/,

=/

1

\\3 A7102B

ML

Preliminary 868/915MHz FSK Transceiver
6. Ae1EHE A HIR

Parameter With respect to Rating Unit
Supply voltage range (VDD) GND -0.3~3.6 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.

Frx 1% (Ta=25'C, VDD=3.3V, data rate= 100kbps)

Parameter Description Minimum Typical Maximum Unit
General
Operating Temperature -40 85 °C
Supply Voltage 2.2 33 3.6 \%
Current Consumption RX low gain mode 14 mA
Transceiver Circuit in 915MHz band RX high gain mode 16 mA
TX Mode @12dBm output 40 mA
TX Mode @10dBm output 34 mA
TX Mode @5dBm output 25 mA
TX Mode @0dBm output 20 mA
Synthesizer Mode 9.5 mA
Standby Mode(x’tal on) 2.3 mA
Standby Mode(x'tal off) 0.3 mA
Sleep Mode 2 pA
Phase Locked Loop
X'TAL Settling Time couple=1, high current 0.45 ms
X'TAL frequency @150K Mode * 4/8/12.8/19.2 MHz
PLL Phase noise PN @10k offset 75 dBc/Hz
(loop component: PN @100k offset 80 dBc/Hz
R1=3.9k,C1=1.5nF,C2=220pF) PN @500K offset 105 dBc/Hz
Reference spur 65 dBc
PLL Settling Time @settle to 10Hz C1=2.2nF,R2=560,C2=68nF,R3= 70 us
22k,C3=33pF
Transmitter
TX Power @ Maximum Power Setting 12 dBm
Power Control Range 15 dB
TX Settling Time 60 us
Receiver
Sensitivity @BER=0.001, high gain| Data rate 50kbps@50K Mode 2 -106
mode Data rate 100kbps -103 dBm
@150K Mode -100
IF Frequency @50K Mode 100
@100K Mode 200 KHz
@150K Mode 300
Receiver bandwidth @50K Mode 50

Jun. 2007, Version 0.0 6 AMIC Communication Corporation
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@100K Mode 100 KHz
@150K Mode 150
Image Rejection 25 dB
RSSI Range @RF input -120 -60 dBm
RSSI linearity -/+2 dB
RX Settling Time 150 us
Note:

1.Crystal frequency can be chosen 1 to 32X of 0.8MHz.
2.Max Data rate= 50kbps @50K Mode, Max Data rate= 150kbps @150K Mode.

Jun. 2007, Version 0.0 AMIC Communication Corporation
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7. F IR
Note: I: ﬁli??J‘ (input); O: gi?”'(output)
Pin No. Symbol Function Description
1 RSSI | RSS! bypass. i3 SHHITE A
2 VSS | %iE(Analog) *L—“'f‘}‘% f&&g
3 RFI | | HHIRF) i i
4 VSS | %=(Analog) F*'E‘E%gf
5 RFO O | HHIRF) it .
6 VSS | Hir=(Analog) Lﬁ"—é‘,% P”j&ﬁ
7 VSS | #r=(Analog) F%E'é‘,}% fﬁ&f
8 VDD_VCO || VCO FEiftifa ™ .
9 VCON I VCO 7{?‘ ==t f#%f&fl.
10 VCOP | VCO 71‘?1 L #}‘}f%ﬁl.
11 VT | VCO VT(tuning voltage)ﬁ?
12 CPO (o] Charge-pump ﬁH'..
13 VDD_PLL | VCO PLL ?ﬁ@?&ﬂﬁﬁj‘
14 X0 || PR
15 XI | PR A R L
16 VDD_DIG || Bt (Digital) PR E
17 scs || SPLF#kEF=.
18 SCK I | SPI IR FEEE.
19 SDIO I/O SPI ﬁ;{vh k.
20 DIO /O | i direct mode [ » 3R (TXIRX)H K.
21 CKO (0] Eﬁﬁ@ﬁg” i LI' RCK (RX recovery clock) or DCK (TX data clock).
22 IRQ I/O 2 'F #Fﬁﬁ? /ﬁ?“' CD (carrier detect), SYNC (RX frame sync) , FP (FIFO packet).
23 TRS | TX/RX state = . 0:RX, 1.TX.
24 TRE [ TX/RX mode 3= . iy 5.
25 PWR_ON | RF Chip FE 72 (ONJOFF)E . iyt 5.
26 REG_IN [ +3.3V i {H IR B -
27 RTCO O 32.768KHz @%Eﬁﬁ@ﬁt“
28 XO_32K [ 32.768KHz il =il 4 B 2.
29 XI_32K [ 32.768KHz (il =il HE B L.
30 BP_BG | Bandgap bypass. i} 7{% ﬁ
31 VDD_A || %ir(Analog) FFHe i *
32 ADC_IN || IHiRTESE ADC iy %l

Jun. 2007, Version 0.0
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8. {t}’ﬁ]‘uﬁrf’fﬁﬁs (Control Register)

A7102 chip %16 x 16-bitEIfJEt'ﬁj[J%T@ o

i TR SR B /7 i (53 i 9R] (SCS, SCK, SDIO) -« 4
et E

8.1 Control Register Summary

Address/Name|R/W/|Bit15 | Bit14 | Bit13|Bit12 | Bit1l | Bit10 | Bit9 | Bit 8 | Bit 7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0
00h W |SDR6|SDR5|SDR4 |SDR3|SDR2|SDR1|SDRO| GRS |GRC4|GRC3|GRC2|GRC1|GRCO|CSC2|CSC1|CSCO0
System clock | R |SDR6|SDR5|SDR4|SDR3|SDR2|SDR1|SDR0O| GRS |GRC4|GRC3|GRC2|GRC1|GRC0|CSC2 |CSC1|CSCO0
F?Efl W MDIV|RRC3|RRC2|RRC1|RRCO| IP7 | IP6 IP5 IP4 | IP3 P2 IP1 | IPO
P(l)_zl_hll W |FP15|FP14 |FP13 |FP12 |FP11 |FP10| FP9 | FP8 | FP7 | FP6 | FP5 | FP4 | FP3 | FP2 | FP1 | FPO
03h W | AFC |MC14|MC13{MC12{MC11|MC10| MC9 | MC8 | MC7 | MC6 | MC5 | MC4 |[MC34|MC24 | MC1 | MCO
PLL I R | AFC |MC14|MC13(MC12{MC11|MC10| MC9 | MC8 | MC7 | MC6 | MC5"| MC4 |MC34|MC24 | MC1 | MCO
PST:V W PDL2|PDL1|PDLO| HFB [VCS1|VCSO0 | CPS |CPC1|CPCO|SDPW|NSDO| EDI
C(r)yssr:al W RTOE| RTCI |[RTC1| RTCO |RTCE| XCC | XCP1|XCPO| CGS | XS
'(I??(hl W TME | GS |FDP2|FDP1|FDPO| FD7 | FD6 | FD5 | FD4 | FD3 | FD2 | FD1 | FDO
TO)ZTI W TDL1 | TDLO | TXDI | PAC1 | PACO | TDC1 |TDCO | TBG2 | TBG1 | TBGO
g?(hl W DMT |MPL1|MPLO|SLF2 | SLF1|SLFO [ETH1 |ETHO [ DMOS|DMG1|DMGO| BW1 | BWO | ULS | HGM
Iggh” W |RXDI|PMD1|PMDO(DCV7|DCV6|DCV5|DCV4(DCV3|DCV2|DCV1|DCVO|DCL2 |DCL1 | DCLO |DCM1|{DCMO
0Ah W XADS| CDM |RTH7 | RTH6 | RTH5 | RTH4 |RTH3 | RTH2 | RTH1 | RTHO
ADC R VBD1|VBDO|ADC7|ADC6 | ADC5 |ADC4 |ADC3| ADC2 | ADC1 | ADCO
é)“lig W |FPM1|FPMO|PSAS5 |PSA4|PSA3|PSA2|PSA1|PSAQ|FEP7 | FEP6 | FEPS | FEP4 | FEP3 | FEP2 | FEP1 | FEPO
((:)((J:dhe W WS6 | WS5 | WS4 | WS3 | WS2 | WS1 | WSO | MCS [WHTS|FECS|CRCS| IDL |PML1|PMLO
0Dh
Pin control W PCS | IRQI | IRQ1 | IRQO | IRQE | CKOI [CKO1| CKOO [CKOE| SCKI
OEh w VTL2| VTL1 | VTLO [VTH2|VTH1|VTHO|MVBS|MVB2|MVB1|MVBO| MIFS | MIF3 | MIF2 | MIF1 | MIFO
Calibration R |FCD4|FCD3|FCD2|FCD1|FCDO|DVT1|DVTO|VBCF| VB2 | VB1 | VBO |FBCF| FB3 | FB2 | FB1 | FBO
OFh W FMT | FMS | CER | PLLE |TRSR|TRER| VBC | FBC |ADCM
Mode control R FECF|CRCF| FMT | FMS | CER | PLLE |TRSR|TRER| VBC | FBC |ADCM

Jun. 2007, Version 0.0 AMIC Communication Corporation
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8.2 E'JUEF‘T?%%S%PEJ (Control Register Description):

8.2.1 System clock (Address: 00h)
Address/Name|R/W/| Bit15 | Bit14 | Bit13 | Bit12 | Bit1l | Bit10 | Bit9 | Bit 8 | Bit 7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit 0
00h W [SDR6 |SDR5|SDR4 |SDR3|SDR2 | SDR1|SDRO| GRS [GRC4|{GRC3|GRC2|GRC1|GRCO|CSC2|CSC1|CSCO0
System clock | R |SDR6|SDR5|SDR4|SDR3|SDR2|SDR1|SDR0O| GRS |GRC4|GRC3|GRC2|GRC1|GRC0|CSC2|CSC1|CSCO0
Reset 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0
SDR][6:0]:
Data rate [= 7 7E: o
Data rate = System clock / (SDR[6:0]+1) / 128
GRS:
clock generation reference #i=#4& o
[0]: 800OKHz
[1]: 1.2MHz
GRC[4:0]:
Clock generation reference =iy =
Clock generation reference = fya / (GRC[:4:0]+1) -
CSCJ[2:0]:
System clock [##igs et o
System clock = 64* IE clock = Clock source / (CSC[:2:0]+1)
8.2.2 PLL | (Address: 01h)

Address/Name|R/W/| Bit15 | Bit14 | Bit13 | Bit12 | Bit1l Bi@)it% Bit 8 | Bit 7 | Bit6 | Bit5 | Bit4 | Bit 3 | Bit2 | Bit 1 | Bit 0
F(’)Iilfl W MDIV |RRC3 |RRC2 |RRC1|RRCO| IP7 IP6 IP5 P4 IP3 P2 IP1 IPO
Reset 1 0 0 0 0 0 0 0 0 0 0 0 0

MDIV:
RF divider range 3%
[O]:IP[7:O]p e £ 32~127 -
[1]:IP[7:0]p & £ 64 ~ 255 -
RRC[3:0]:
RF PLL #2435 (reference counter)l%’»g °
[=8 R = RRC[3:0] +1.
IP[7:0]:
RF divider J;ETZ‘Q»'(?ZI[S GyEed o
A T MDVI it $E -
8.2.3 PLL Il (Address: 02h)

Address/Name|R/W/| Bit15 | Bit14 | Bit13 | Bit12 | Bit1ll | Bit10 | Bit9 | Bit 8 | Bit 7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0
P(I)_Zl_h” W |FP15|FP14 | FP13 | FP12 | FP11 | FP10 | FP9 | FP8 | FP7 | FP6 | FP5 | FP4 | FP3 | FP2 | FP1 | FPO
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

FP[15:0]:
RF PLL 558750 (7 (fractional part)7& -
fre = [fuar /( RRC[4:0]+1)] *(IP[7:0§+FP[15:0]/216)
10
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8.2.4 PLL Ill (Address: 03h)

Address/Name|R/W| Bit15 | Bit14 | Bit13 | Bit12 | Bitll | Bit10 | Bit 9 | Bit8 | Bit 7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit 1 | Bit 0

03h W | AFC [MC14|MC13|MC12|MC11|MC10| MC9 | MC8 | MC7 | MC6 | MC5 | MC4 |MC34|MC24 | MC1 | MCO

PLL 11l R | AFC |[MC14|MC13|MC12|MC11|MC10| MC9 | MC8 | MC7 | MC6 | MC5 | MC4 |[MC34|MC24 | MC1 | MCO

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
AFC:

] f¥i(frequency compensation)f IEs/= éﬂ?ﬁﬁg%‘
[0]: = At
[1]: 1

MC[14:0]:
RF PLL 7’}§’(ﬁﬂ|’}}( fractional part EE*JF%’»Jg compensation value -

8.2.5 PLL IV (Address: 04h)

Address/Name|R/W| Bit15 | Bit14 | Bit13 | Bit12 | Bitll | Bit10 | Bit 9 | Bit 8 | Bit 7 BK gg Bit4 | Bit3 | Bit2 | Bit1 | Bit0
Pﬁil’;v W PDL2 | PDL1 | PDLO | HFB |VCS1|VCS0| CPS |[CPC1|CPCO|SDPW|NSDO| EDI
Reset 0 0 0 0 0 0 0 0 0 0 0 0

PDL[2:0]:

PLL settling iﬁ{fﬁﬁf&ﬂ%ﬁ% °
Delay = (128/system clock) * (PLD[2:0]+1) * (BW+1) * (RRC+1) us

HFB:

Transceiver FiFEEH

[0]: — [=his < 500MHz

[1]: = {=Hfid 7 500MHz~ 1GHz -

VCS[1:0]:
VCO Frifiik ] -

CPS:

Charge pump tri-state F%{L_ o
[0]: Tri-state

[1]: Normal

CPCJ[1:0]:

Charge pump ?:ﬂffr%iu_ °
[00]: 0.5mA

[01]: 1mA

[10]: 1.5mA

[11]: 2mA

SDPWI[1:0]:
pulse width of sigma-delta modulator

NSDO[1:0]:
Mash sigma delta order setting,
[O[: order 2.
[1[: order 3.

EDI[1:0]:

dither noise enable/disable F%J&
[O[: dither noise R F;fj

[1[: dither noise Fﬁj?ﬁ“

Jun. 2007, Version 0.0 11 AMIC Communication Corporation
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8.2.6Crystal (Address: 05h)

Address/Name|R/W/| Bit15 | Bit14 | Bit13 | Bit12 | Bitll | Bit10 | Bit 9 | Bit8 [ Bit 7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit 1 | Bit 0

05h

w RTOE| RTCI |[RTC1| RTCO |RTCE| XCC |XCP1|XCPO| CGS | XS
Crystal

Reset 0 0 0 0 0 0 0 0 0 0

RTOE[2:0]:
RTC fii i «
[O]: Tgfif ,High Z -

[1]: K

RTCI:

RTC Eﬁﬁ@g:[ J HJ@‘E?JH', o
[

[0] |

RTC[1:0]:

RTC Fu it
[00]: 125ms -
[01]: 500ms -
[10]: 250ms -
[11]: 1 sec -

RTCE:
RTC G BRI -

[0]: Pyl
(]: F¥ TJ

XCCJ[1:0]:

Crystal Fﬁ—m’r%t o
[0]: Low current -

[1]: High current -

XCPI[1:0]:
pulse width of sigma-delta modulator °

XCP[1:0]:
Crystal regulating couple setting.

CGs:
Clock generation =45 -

[O]: TJF
sro

(1] K

XS:

Crystal fﬁ%ﬁ%‘, On/Off %%;’F%{u_ o
[0]: Taﬁf

[1]: ¥

8.2.7 TX |1 (Address: 06h)

Address/Name|R/W| Bit15 | Bit14 | Bit13 | Bit12 | Bit1l | Bit10 | Bit9 | Bit8 | Bit 7 | Bit6 | Bit5 | Bit4 | Bit 3 | Bit 2 | Bit 1 | Bit O
'Iqs(hl W TME | GS |FDP2|FDP1|FDPO| FD7 | FD6 | FD5 | FD4 | FD3 | FD2 | FD1 | FDO
Reset 1 0 1 0 1 0 1 0 0 0 0 0 0

TME:

TX G -

Jun. 2007, Version 0.0 12 AMIC Communication Corporation
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[0]: TX i
[1]: TX%@TJETO

GS:

F Jiﬁlﬁi@'ﬁ‘g(Gaussain filter)Z % -
O]ﬁ #’??E‘L;J'%arégﬁﬂ °

[L]: s B -

FDP[2:0]:
Frequency deviation power [%J& °

FD[7:0]:

HiF 24l (frequency deviation) &

oy qu,gr #FI(GS = 0), Fdev = FX / (RRC[3:0]+1) * (FD[7:0]*2">"*%/8/2"%)
INFIEERL HFIAF(GS = 1), Fdev = FX/ (RRC[3:01+1) * (128+2"PP120)g 216y

8.2.8 TX Il (Address: 07h)

Address/Name|R/W| Bit15 | Bit14 | Bit13 | Bit12 | Bitll | Bit10 | Bit 9 | Bit 8 Bit7m§it5 Bit4 | Bit3 | Bit2 | Bit1 | Bit0
T();TI w TDL1 | TDLO | TXDI{ PAC1 | PACO | TDC1 |TDCO | TBG2 | TBG1 | TBGO
Reset 0 0 0 0 1 1 0 1 1 1

TDL[1:0]:

TX settling &E%Eﬁ T -
TX settling Delay = (128/system clock) * (PLD[2:0]+1) * (BW+1) * (RRC+1) us.

TXDI:

TX dataﬁ?" i f if%‘
[0]: TX data JE‘@[H J
[1]: TX data ~ {f[ ﬁ?

PAC[1:0]:

PA it -
TDC[1:0]:

TX driver ?ﬁﬂ?é °
TBG[2:0]:

TX buffer i@ﬁﬁ%“t °

8.2.9 RX | (Address: 08h)

Address/Name|R/W/| Bit15 | Bit14 | Bit13 | Bit12 | Bit11 | Bit10 | Bit 9 | Bit 8 | Bit 7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0
Igig(hl W DMT |MPL1 [MPLO| SLF2 | SLF1 | SLFO | ETH1 |ETHO |DMOS|DMG1|DMGO| BW1 | BWO | ULS | HGM
Reset 0 0 1 1 0 0 0 1 0 0 1 0 0 0 0

DMT[1:0]:

=7 & 7 (Reserved for Demodulator test bit) »
[O]: Normal(§¢Eﬁ%f§g’l) o
[1]: SRR

MPL[1:0]:
symbol recovery loop filter setting after SYNC ok -

SLF[2:0]:
symbol recovery loop filter setting -

Jun. 2007, Version 0.0 13 AMIC Communication Corporation
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ETH[1 0]:
[[il#/fifs(Sync word) F*j 224 bit B o
[00] 0 bit
[01]: 1bits(H i) -
[10]: 2 bits -
[11]: 3 bits -

DMOS:

Demodulator over-sample :## -
[0]: x6A(FIFfil)

[1]: x32

DMGJ[1:0]:
Demodulator 753 &
[00]: x1 % -

[01]: x3 'th‘ gl%@ﬁ
[10]: x5 |’f,

[11]: x5 PFP,

BWI[1:0]:

BPF # ¥t ‘F'I““
[00]: 50KHz -
[01]: 100KHz -
[10]: 150Hz -
[11]: None -

ULS:

RX Up/Low side bank :##¢ -
[0]: 24 (Up side band) -
[1]: ™2 ﬁLM(Low side band)

HGM:

LNA gain 3% -
[0]: Normal -
[1]: High Gain -

8.2.10 RX Il (Address: 09h)

Jun. 2007, Version 0.0

Address/Name|R/W/| Bit15 Bit‘l Bit13 | Bit12 | Bit1l | Bit10 | Bit9 | Bit 8 | Bit 7 | Bit6 | Bit5 | Bit4 | Bit 3 | Bit2 | Bit1 | Bit 0
S)%r:l W | RXDI [PMD1|PMDO|DCV7|DCV6 |DCV5|DCV4|DCV3|DCV2|DCV1 |DCVO|DCL2 |DCL1| DCLO |[DCM1|{DCMO
Reset 0 0 0 1 1 0 1 1 1

RXDI:
RX data ﬁ? EFF@ [H
PMDI[1:0]:
Preamble =% @EU%L » ffi? [ DCM[1:0]=01 Eﬁ
[00]: O bit -
[01]: 4 bits -
[10]: 8 bits(FiZ i)
[11]: 16 bits -
B R T PMLILOI L -
DCV[7:0]:
DC f@?’{g’ ffi "% DCM[1:0]=00 Eﬁ o
DCL[2:0]:
14
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DC T 4fifi+%] Data ;%@F%{L_ o

DCM[1:0]:

RX data fiy DC [l {5t o

[00]: {1 DCV[7:0] @%L 8

[01]: L[’if?ﬂ preamble ;%@Eﬂj P TREDC il o

[10]: & ID R » L DC i

[11]: J¥%] data = (DCL[:2:0] fgg‘lﬁ%’{u_’) s JHEDC il o

8.2.11 ADC (Address: 0Ah)

Address/Name|R/W/| Bit15 | Bit14 | Bit13 | Bit12 | Bit1l | Bit10 | Bit 9 | Bit8 | Bit 7 | Bit6 | Bit5 | Bit4 | Bit 3 | Bit2 | Bit 1 | Bit 0
OAh W XADS| CDM |RTH7|RTH6 | RTH5 |RTH4 [RTH3| RTH2 | RTH1 | RTHO
ADC R VBD1 | VBDO |ADC7|ADC6 | ADC5 | ADC4 |ADC3 | ADC2 | ADC1|ADCO
Reset 0 0 0 0 1 1 0 1 1 1

XADS:
ADCE}%TE? ' %gﬁmé o

RSSI | r,%FFI‘PADC B
[1]: ST EYET 'EADC S

CDM:

#i (Carrier) {ERH]R] fif
[0]: RSSI/Temperature £13f] -
[1]: Carrier {HIF] -

RTH[7:0]:

24 (] (carrier detect)fg i @%L o
T+ RX mode EJJ‘?

CD=1: RSSI |E RTH -

CD=0: RSS! ffi = RTH -

VBDI[1:0]:
VCO fFEmR i -

ADCI[7:0]:

VA~ RSSI p‘/ It E BRIV ADC (@%ﬁﬁt“

RX state: Digital EI output. PWRRgssi = -110dbm + 40 * RSSI [7:0] / 8.

Non-RX state: Digital thermometer output. The temperature slope is around +2 ‘C / LSB.

8.2.12 FIFO (Address: 0Bh)

Address/Name|R/W/| Bit15 | Bit14 | Bit13 | Bit12 | Bit1l | Bit10 | Bit 9 | Bit8 | Bit 7 | Bit6 | Bit5 | Bit4 | Bit 3 | Bit2 | Bit 1 | Bit 0
ISIE?J W |FPM1|FPMO|PSAS5 | PSA4 | PSA3 | PSA2 | PSAL | PSAO | FEP7 | FEP6 | FEPS | FEP4 | FEP3 | FEP2 | FEP1 | FEPO
Reset 0 0 0 0 1 1 0 1 1 1

FPM[1:0]:

TX/RX FIFO [ it -

F#Lffl | 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 *@Jﬁf}@tﬁ
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FEP[7:0]:
TX/RX FIFO bytes i ju o i 7L  FIFO Aififh i Jil-= FEP[7:0]+1 -

8.2.13 Code (Address: 0Ch)

Address/Name|R/W/| Bit15 | Bit14 | Bit13 | Bit12 | Bit11 | Bit10 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0
(f‘,)(g:dhe w WS6 | WS5 | WS4 | WS3 | WS2 | WS1 | WSO | MCS (WHTS|FECS|CRCS| IDL |PML1|PMLO
Reset 0 1 0 1 0 1 0 0 0 0 0 1 0 1

WS[6:0]:

Whitening seed F%{L_ o

MCS:

Manchester code = -
[0]: Manchester code [§[51% o
[1]: Manchester code Fj-deJ

WHTS:

Data whitening & o

[0]: Data whitening F/
[1]: Data whitening %% il

FECS:
FEC j#

[0]: FEC | a’f i
[11: FEC Ry -

CRCS:

CRC 34 «
[0]: CRC B E
[11: CRC fiY] -

IDL:

ID code = A & o
0: 2 bytes -

1: 4 bytes -

PML[1:0]:

Preamble = % % & -
[00]: 1 byte -

[01]: 2 bytes -

[10]: 3 bytes -

[11]: 4 bytes -

8.2.14 Pin Control (Address: 0Dh)

Address/Name|R/W| Bit15 | Bit14 | Bit13 | Bit12 | Bitll | Bit10 | Bit 9 | Bit8 | Bit 7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit 1 | Bit 0
0Dh
. W P IRQI | IRQ1| IR IRQE | CKOI |CKO1|CK KOE Kl
Pin control Ccs Q Q QO | IRQE | CKOI |CKO1|CKOO |CKOE| SC
Reset 0 0 0 0 1 0 1
PCS:

Pin TRE, TRS #%7 U“EF"
[O]: ffli] register {2 J[J modeﬁ HE
[1]: fffi*'] pin TRE,TRS #2{f mode [i;24 -

16
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IRQI:
IRQ pin 55~ ljﬁﬁ[
[0]: pin IF{Q ZEM Rl

[1]: pin IRQ @{fJ#@?

IRQ[1:0]:
Pin IRQ |FI g MR -

I

I
U
L[|°

TX state

RX state

[00] wait state & TX state

WTR

TR
[01] Access code [HEEEFH Y

Access code T

LS

[10] |TX F@l;

carrier (fif[Z[

(11] None

It syne [F5kjE; * (for direct mode)

IRQE:
IRQ pin ﬁt'fﬂ?ﬁ“ o
[0]: pin CKO High Z -
[1]: pin CKO F%EJTP( o

CKOL:

CKO pin | IEFF’?' ﬁE?JH'I o
[0]: pin CIEO JIE@{IJF’UH% °
[1]: pin CKO ] ﬂETE Pe

CKO[1: 0]

CKO pin & #ﬂ?t‘%f_

[00]: BCKEBIt Clock) -

[01]: MRCK(Modulation Rate) -
[10]: FPF(FIFO Point Flag) -

[14]: -

CKOE:

CKO pin {& #FﬁETHF JF]
[0]: pin CKO High Z -
[1]: pin CKO F'ﬁj?ﬁf o

SCKI:

SPI pin - SCK {F5f™~ [Fljga?J’* o
[0]: pin SCK Z {Fljﬁ"

[1]: pin SCK ‘:’[FIJ#EAJ o

8.2.15 Calibration (Address: OEh)

Address/Name|R/W/| Bit15 | Bit14 | Bit13 | Bit12 | Bit11l | Bit10 | Bit9 | Bit8 | Bit 7 | Bit6 | Bit5 | Bit4 | Bit 3 | Bit 2 | Bit 1 | Bit O
OEh \ VTL2 | VTL1 | VTLO | VTH2 | VTH1 | VTHO |MVBS|MVB2| MVB1 |[MVBO | MIFS | MIF3 | MIF2 | MIF1 | MIFO
Calibration R |FCD4|FCD3|FCD2|FCD1|FCDO|DVT1|DVTO|VBCF| VB2 | VB1 | VBO |FBCF| FB3 | FB2 | FB1 | FBO
Reset 0 0 0 0 0 0 0 1 0 0 0 0 1 1 0
VTL[2:0]:
VT [{&f R fgﬁ“l(Threshold)I%“?iu_’ °

[000]: VTH=Vdd-0.1V -
[001]: VTH=Vdd-0.2V -
[010]: VTH=Vdd-0.3V -
[011]: VTH=Vdd-0.4V -
[L00]: VTH=Vdd-0.5V(FirEf) -
[101]: VTH=Vdd-0.6V -

Jun. 2007, Version 0.0
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[110]: VTH=Vdd-0.7V -
[111]: VTH=Vdd-0.8V -

VTH[2:0]:

VT EJJF_EFEE# f@(ThreshoId)F%{u_’
[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 -

MVBS:

VCO bank [ IEs(Auto)/= F(Manual)if ¥ 245 -
[0]: § 1fisft e -

[4]: = piott e -

MVB[2:0]:
VCO band = Eﬁj?ﬁ?ﬁi l?ﬁ?é o

MIFS:

IF filter tuning [ 1EP7(Auto)/=" F(Manual)ff ¥= 2§ -
[O]: FIEEYE -

[1]: = ikt -

MIF[3:0]:
IF filter tuning fEﬁ(Manual)f%?}Ti @F%’J& °

FCD[4:0]:

IF filter £ ¥% fif== | U8 flipos fifl -
DVT[1:0]:

DVT fgg‘[ﬁEiHﬂ °

[00]: VIS VTL< VTH -

[01]: VTL< VT< VTH.

[10]: No used -

[11]: VTL< VTH< VT.

VBCF:
VCO band [t 75 TSR -
[0]: ity -
[1]: i S

VB[2:0]:
VCO bank Eléﬁ?ﬁﬁ fifl

FBCF:

IF filter calibration F‘yﬁj/ﬁﬁ
[O]: A ¥ERY T

[1]: By s

FB[3:0]:
IF filter tuning | ‘*J)Fif‘é@
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8.2.16 Mode control (Address: OFh)

Address/Name|R/W| Bit15 | Bit14 | Bit13 | Bit12 | Bitll | Bit10 | Bit 9 | Bit8 | Bit 7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit 1 | Bit 0

OFh W FMT | FMS | CER | PLLE |TRSR|TRER| VBC | FBC |ADCM
Mode control R FECF |CRCF| FMT | FMS | CER | PLLE |TRSR|TRER| VBC | FBC |ADCM
Reset 0 0 0 0 0 0 0 0 0

FMT:
FIFO mode test -
[0]: Normal -

[1]: FIFO mode test - {7 FIFO mode T [HE=0E ¥ - ‘F{r}"a‘a"?‘}ﬁﬁl(packetﬁﬂu%fé ’ F’ﬁlg’léﬁ?ﬁﬂﬁ?.@ 0

FMS:

Direct/FIFO mode = [Ef5i=VE 5 o
[0]: Direct mode -

[1]: FIFO mode -

CER:
RF Chlp 4}}] SEE
[O]: s

[1]: ;“*J

PLLE:
PLL B -
[0]: PLL Bl =

[1]: PLL R -

TRSR:

TRX state 3= -
[0]: RX state -
[1]: TX state -

FJI,F%J& TRE=1 & > [&TRS bit #{52 * TX state iy RX state -

TRER:

TRX state ?‘fﬁ‘:fzj% °

[0]: 7&I% TRE

[1]: 5= TRE - |1+ FIFO mode Eﬁj‘ » [BE 3 & (packet) Y & F’ﬁg’léh?ﬁﬂ% K50

VBC
VCO [ 1 gt ¥ (calibration)s& 2 -

[0]: ] VCO calibration f% =% =% 17

[L]: {f» VCO calibration “PZ « 555 T-5 » 7 FIEHE S O

FBC:

IF filter E’I‘*Jﬁ?ﬁt(calibration)ﬁi% °

[0]: gﬁﬁfﬁ(ﬁeﬁi e py = R Y o

[1]: PRI IETIRS o SRS AR - IEERL O «

f
ADCM:
ADC I -
[O]: HHFfI ADC £ -

[L: ¥747 ADC BI « 55 bit Fbeiic » RIS (F |15 0
None Rx state RX state
[0] [None None
[1] e B RSSI <38 - EHM;WEU rﬂffﬂ (FPE=
B
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FECF:
FEC i fi BE2A%2

[0]: FEC fi f - -
[1]: FEC i fi 5fitt -

CRCF:

CRCF fffpﬁ[ =R -
[0}:CRC 4 1% -
[1]: CRC i i it -

Jun. 2007, Version 0.0
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9. SPI {5l Erifl

A7102 RF chip;cztﬁjuﬁgfﬁ'% A il G

7l

piEeel /uﬁlrkgmfuﬁéltﬁw'p&m“ HR](SCS, SCK, SDIO)

SCKEﬂ@f—’ﬁ(rising edge), }ifj’?%{‘v‘[F%é'i(latch)F'j;‘ FEIEEE AR o ,#Lﬁ‘ T;a‘,%,[;!ﬁﬁ » TR T SRR (address) i
RF Chlp“ﬁ e SCKEJJ”«?} g1 (falling edge)ﬁ AR 42\
9.1 SPI ﬁ?c
Address Byte(8 bits) Data words(16 bits)
sv{ Command Address Data
706]s]al3]2]1]o]is|uf[i2ln|w]o]s|7][e][s]4]3]2]1]0

Address bytes:
Bit 7: R/W bit

[0]: Fidata=register °
[1]: §registerFiidata

Bit [6:4]: Command

[00x]: G/ H ﬂﬁ[]reglster
[01x]: F/HY ID code

[10x]: é%f/fi'j FIFO register -
[110]: £ E,‘TX/RX FIFOff% -
[111]: gIFRF register -

Bit[3:0]: ﬂﬁﬂ%ﬂfﬁ%ﬁ b g

TR y
Address Byte i ®

b7 [b6 |b5 [b4 |b3 |b2 (bl |bO

0 |0 |0 [x |A3 |A2 |A1 |AO |F data T[H!Lﬂfu Ty By A[3:0]
1 0 Jo |x [A3 |2 [A1L A0[RI By A[3 0)#¢!! data
0 |0 |1 |x |x |x |x |x |@* D Code i gl

1 [0 |1 |x |x |x [x<ox %}L['IDcodeﬁ.[

0 |1 |0 |x |x |x {x. |x |TXFIFO #* f’, o

1 1 Jo x [x [x x [x [RXFIFO %H'ﬁﬂ—”

X [T |1 |1 |x |x |x |x |RFchipReset

0 |1 |1 |0 |x |x |x |x |TXFIFO tFhHEE e
1 1 [t Jo |x [x [x [x |RXFIFO#tHaREH 6
[?E : x—Don't care

Data words:

Bit[15:0]: &YR] ik 7

Jun. 2007, Version 0.0
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9.2 SPI Eﬁﬁﬂ[ﬁl(SPl Timing Chart)

scs |

SCK e 00 e

SDIO AT A6 AS A4 A3 A2

Al A0 >< D15 D14

D13 s 0000 D2 D1 DO

scs |

SPI write operation

SCK o0 00

SDIO AT Ab AS >< A4 A3 A2

Al A0 D15 D14

D13 o ® o o0 D2 D1 DO

9.3 ﬁﬁjﬂﬁr"fﬁﬁsr‘;«ngﬁﬁ
N j

SPI read operation

Fig3. SPI i/ fifj -

Read/Write register ADDR,_, DataWord

ADDR,, DataWord ADDR,, DataWord ee oo

Read/Write RF FIFO X ADDR,o DataByte,

DataByte, >< DataByte,

>< DataByte, LA DataByte |

Read/Write ID register KADDR, X DataByte, Da\’(aBy’[el><DataByte2 ><DataByte3

Reset RF register ADDR ¢ et
Reset TX FIFO Pointer ADDR 1y 16 reset
Reset RX FIFO Pointer ADDR . cieh Reser

Figa. T o 7 2V R

Jun. 2007, Version 0.0
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9.4 SPI Eﬁﬁ'él#]“]‘f_l:(SPl Timing Specification)

SCS

Tse

THE

SCK
Tsw THW
SDIO A7 X Ag X Dis X X Dy X %
TorR THR

X AN
Parameter |Description Min Max. Unit
Fc SPI clock frequency. 10 MHz
Tse SCS setup time. 50 ns
The SCS hold time. 50 ns
Tsw SDIO setup time. 50 ns
Thw SDIO hold time. 50 ns
Tor SDIO delay time. 0 100 ns
ThrR SDIO hold time. 0 ns

Jun. 2007, Version 0.0
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X0

b |

10 PR P
A7102 RF chip fjli* |7 (it gg?ﬁ'ﬁ‘/iﬁ?ﬁﬁqﬁﬁiﬁwﬁlﬁf » LA PRUNR -
10.1 2% ,;Ff,lgﬁpﬁ

i A7102 9 X111 XO FFSLD Rt — T (SR(Crystal) - F P RIS FA5 R C13 C21) - i
#o EBJ%F{IF”;& IIE [ﬂ Eﬂji%%ixs bit =1 » ?yﬁfﬁfﬁ{ iR (o

| T L
‘\T |x0

Figs. T =il e
10.2 fﬁIF'J’J}?‘BﬁEﬁ’J’:‘&(CIock Source)

A7102 i [ 9t Clock » 91 [ff < [ IR0 Clock fftl i) XOFRHI » XUBSHIZ 4 - (107 IC [* i
gy DC [ FL '[f’sfmeOj%M}% F*FL %xﬁmﬁw

Clock Source Ji J#éﬂfwz 0 ~ +2.5VPP - Clock Source 'F;Fﬁ*— mg FRYF RF chip U35 © [fi Eﬂjaﬁi XS bit
=0 - RPFIFI RS 1% i DR -

X | xt

External

c]gclgsoume_‘:xo

FIgG 7][ ?Z{ ﬁfﬁf{rﬁlﬁg Lf/[l
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11. —,CESEEHJ"J’} (System Clock)

A7102 RF chip [’ ?l{ e pu—mﬁﬁﬂjijmgl(system clock) - igh@i ?ﬁ'fﬁiﬁp& It Sﬁ HLHp Jﬁi{““l 5 5% clock chain posElES
fil » FHEEH AV FER L > 4 RF chip ST SRR IT o YR DpE

Clock chain | Ut%kﬁfﬂi FIETHER GRC > PLL ]fﬁr BRI RS & % 38.4MHz | IJ?FEN”‘EJJ”«?}?’FI(CIOCK source) °

5 (clock Source)fus2 i » it kLR 91 AL 1O 3L (5 HEV - FORL 38.4MH2 IO EfH YT -

i Brd GRC E'J?ilﬁ Affip =R 7+§‘f#ﬁ4ﬂ OB (ST - AP % % 800KHZ 19 1.2MHz L3154 (S8
(GRCK) - [l 5 5KHs ?@ﬁ?&ﬂn % ADC & GE HERIHT -
o %IF.WGREK) = (SR 1 LB PR RIT) | (GRO[4:0]+1) »
FHElra CSC puzfif » }i"EJJ”i’:’&(clock source) » =R E*u‘Eﬁle"rP%fﬂJ—mﬁﬁﬁ(system clock) -
-.an%EIEEﬁ’-j’fr(system clock) = Eﬁjlj’fe?"’l(clock source) / (CSC[2:0]+1) -
:-?;*ﬁEﬂ@(system clock)pvedats » Fioge BB HH T (Hiviass(data rate) o HUE R %’Eﬂj‘ﬁ’:’e(lF clock) o
Y@= (data rate) = 50Kbps [ff > IF cfock 'E@yﬁ 100KHz -
Y1 50Kbps < fi@z:(data rate) = 100Kbps [ > IF clock IR 200KHZ -
{11 100Kbps < i@z (data rate) = 150Kbps Eﬁ IF clock EIF%J\L_EZ 300KHz -
ey %’Eﬂjﬁ’:’s(lF clock) » T It E—F{iﬂEﬂjﬁ’fr(system clock) »
-.an%ﬁliEﬁ’-j’fr(system clock) = 64 * Ilﬂ}‘{ﬁﬂ]‘ﬁ’}(lF clock) o
FHHrH SDR oz (i » }["’Eﬂj%’fﬁ(clock source) » AZ[EHE ;{*JVE{K%* F%ﬁuw} (data rate) -
fuk(data ratef ¥ (clock source) / (SDR[6:0]+1) / 128 =
CGE CE
(GRC+1) [ Sl
f;(\)glc;»xumglle)ilock T (CS_C+1) ! - e
0

Clock source

Delay
j

Fig7. 4k 15 1 -
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System clock Data rate clock

=128 = (SDR+1)

IF clock
+ 64

Figs. %ﬁ&ﬁﬁﬂjﬁ’frﬂﬂq‘aﬂ:

11.1 clock chain ’[5’5

U = ARTER Fﬂ?liﬁfl9i7+ff#ﬁ4ﬂ UE“*FEFFY'FIEJ 12.8, 19.2MHz 5§ » 7fsi clock chain 3l - i ﬁs’f&ui' » YRR
#1= 5 [FAFR(GR K>800KHZ 9 1.2MHz » 2P PLL (525 f 7% 38.4MHz » 5 KU IR (clock Source) « f ik it -
I%“J&_EJF iy CSC o I T =7k E]’fr(system clock)
11.1.1 P ffi®] clock chain
%{I},@m f#?ﬂﬁﬁm (A kL /}?Z TR ugut, PEYVRIEY 12.8, 19.2MHz EJJ“ T A% clock chain ’%‘TT‘U%% E&ytzgaj:q@ Fi(Clock
source) - [HJfi (Clock source) -] *‘*ﬁ“ﬁ’?ﬂﬁﬁm Y% - Crystal £l 85 (crystal reg|ster) {11 bit CGS f¢(#1.0 -
HII ™| clock chain ] -

11.1.2 fﬁlﬂjﬁlﬁ‘%# |‘I?F(GRCK)800KHZ %E{'
Hifpo ™| [f[l?ﬂﬁfﬁm ﬁp‘fﬂ/}ﬁffl [ puEL 4 |§” FiFL 4, 8, 12, 16MHz Eﬂji i ;&Q clock chain ,*%}ﬁkub FpisY F%‘F

00KHz » F| PLL |‘f,%’t‘ 38.4MHz [ T (clock source) «

'FB B clock chain % Jﬂﬁl Crystal 4 Uma—g (crystal register)fli bit CGS ';EJ%P&F'"% 1+ 15 5L4i% % (= B(GRCK)BO0KHZ
[i > system clock 7 @Sl bit RS EIF%“FE'E 50 o Lt Eu}’freu%’rgﬁgﬁg GRC ﬂﬁﬁ#,?ﬂ?’?ﬁﬁ fﬁfﬁ‘}igﬁﬁﬂifﬂﬂ'g
FYIT » 142 B00KHz it YL ok

1113 2[4 5% (FBFIGRCK)1.2MHz !
}IEIF' ?ﬂﬁﬁm ﬁp‘fﬂ JHEIHELA lJﬁLY‘élF” VRS 6MHz Eﬂj‘ [i" 173l clock chain ﬁkﬁfu CERELTIRY F%FFFJ 1.2MHz > F|
LL 'th' it} 38.4MHz fi JEij‘ﬁ Y§i(clock source) ©

ffi*'] clock chain 4%%‘—* » Crystal 4 U@*’Q %a(crystal register)f|1 bit CGS / gl%f;,’ti 1o ffinglagisey Fé (GRCK)l 2MHz
fE > system clock Hé& [1 bit RS pﬁé’;}fﬁ b1le Pt o El}’ﬁzu%tﬁgvﬁ GRC - }Hgg?ﬁ‘ 7 &f\_]}fﬂﬁgﬁ Ay
FIRIR - BRE] 1. 2Mt zﬂ @;;g;ﬁz,ﬁ#—
F{f’E'J Crystal source Uz ¢
Crystal source |CGS GI%: GRC[4:0] |
Nl in, &k :‘ 4;& =
12 8MHz 0 0 15 TR0 HT clock chain - fili 2 [ BL#%H r5"F(GRCK)800KHZ
19 2MHz 0 0 | 230r15 TR0 H T clock chain » i [ BUHE 4 | F%FF(GRCK)SOOKHZ ¥ 1.2MHz -
ffi=] clock chain » ffi " [EL#fi%4 (Z5K(GRCK)800KHz » i #i= 38.4MHz fiy
4MHz 110 4 BRI - I i
ffi"] clock chain » ffi "' [EL#i%: % [S5(GRCK)800KHz » f#i= 38.4MHz fiy
8MHz 1|0 9 FIR i i
ffi™] clock chain - ffi* [FL#fi% ¥ [E#(GRCK)800KHzZ » {##fi= 38.4MHz [
12MHz 1|0 14 BRI i i
ff0"] clock chain » fj "' [EL#fi=4 §5FF(GRCK)800KHZ [#Hfi= 38.4MHz [y
16MHz 1 0 19 B jft
{01 clock chain » ffi*'] ﬁl%if [G9E(GRCK)1.2MHz > {#fi% 38.4MHz [iy
6MHz 1|1 4 BRI i [k
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12. = f%*,%é

A7102 RF chip [i" & ISMHIF[*| [~ Hfisfi [0 (22 S0 EI (BRIAREHY P, FP W RO ) PLLL LT
W (SR - AT1029 VCO L I -

®—> ®RCORD ™ PP

Xtal source

RF

> 2 > | Frequency

IP[7:0] + FP[15:0]/216

12.1 PLL I % PLL Il pUgt

Fig9. VCO L 4 Ty il

A FRe*2 = (X’Fal / (RRC[3:0]+1)) * (IP[7:0] + FP[15:0]/ 2'%)

%:;JLF‘:&#/EQ:(PD)@ U ﬁ@ﬁ% = 40 *(data rate) » @{@g °

Ex. RF freq=433.2MHz, X'tal=12.8MHz, PD=12.8MHz

IPD = X'tal / (RRC[3:0]+1)|
=> RRC[3:0]= (PD / X'tal) — 1
RRC[3:0] = 12.8 /12.8 =1, RRC[3:0] = 0

[PD =(Fre* 2) / (IP[7:0] + FP[15:0]/ 2™%)
=> IP[7:0] + FP[15:0)/ 2'° =( Fre* 2) / PD

IP[7:0] + FP[15:0)/ 2'° = (433.2 *2) / 12.8 = 67.6875

IP[7:0] = 67

FP[15:0]/ 2*° = 0.6875, FP[15:0] = 0.6875 * 2'° = 45056

HEMDIV bif
32 < IP[7:0] < 127 '=>hit MDIV 8
64 < IP[7:0] < 255 =3 bit MDIV %ﬁ k

BRIt

0-
1

(& (=

IP[7:0] = 67  7l"|bit MDIV fi* &5 0 9 1«
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13. {Aﬁﬁ}lkﬁ?fﬁyﬁju (State machine)

@
PWR_ON=1 PWR_ON=0
/ FBC=1 ATTTON, TN
/ Ny, A
or VBC=1 {VCOCAL) { IFCAL )
|\ RN S
- .~ _—
FBC=0
TRE=1 or
TRER=1
TRE=0 TRE=0

TRS=0 TRS=1
or TRSR;V or TRSR=1

FigO. b fEA il

A7102 RF chip *EJ 6 [ fIfiv state - Sleep state, SB state, WPLL(waiting PLL) state, TX state, RX state, CAL state -
state ﬁkﬁéﬁlb[léﬁﬁ;{kﬁéﬁ%ﬁﬁﬁ?ﬁ o

—Hi

Sleep state: F{r, pin PWR_ON=0 » RF chip ;£ sleep state -

SB state: i pin PWR_ON=1 - ¢ f{-Sleep state ;% * SB state - {# hit CER, PLLE P%““{L_@ » ¥E RF chip [‘Jﬁﬂ crystal $=3
}%‘;”‘—f‘l B J%Eﬁ?'ﬁl(band gap) > PLL 'FLT;“E%TEWF%EJ?TF‘?F%WJ °

/L b?t CER=0, PLLE=0 » ch?p [zjﬁ{f%%?éﬁﬁ(band gap)k:/ crystal j@iffﬁ,"—é‘,ﬁﬁﬁ]ﬁﬂ o

Jpt bit CER=1, PLLE=0 > chip [* [z ¥ F{T’Zﬁ@(band gap) » crystal %ﬁﬁ%‘,ﬁﬁﬂ?ﬁ%

Il bit CER=X, PLLE=1 - PLL ﬁJFjZFﬁJ?%F(PLL on) °

WPLL (waiting PLL) state: EI, PLL state ;% * TX/RX state E\ﬂj‘ €7 |}%ﬁ-ﬁjﬂ%?ﬁ%§ PLL I, PLL I, PLL Ill, PLL IV F%’Q‘:@j
ﬁ?ihlﬁéﬁgﬁj S Jfg‘ IF=state ﬁ‘)}é@l}%%}?ﬁﬁﬁﬁé} state > i * TX/RX state -

IR L =R - & TXIRX state i » F? FIFh - PLL AR R ( PLL settling time) - PLL %‘g%ﬁﬁﬂ@ﬁ:ﬁ%& (e
PLL register f[1 PDL[2:0] fs 7L -

ISR S ST TXURX state -
TX/RX state: {if pin TRE=1(# bit TRER=1)i] » 7 (< bit TRS( bit TRSR) et * TX AL RX state «

Y= pin TRE,TRS Etﬁ[]@?“’@i(mode control) > ’5'[ pin TRS=1, TRE=1 E?j » HIE ™ TX state, - [ﬁJE?‘J?—EH%ﬁE?JHﬁJHK(RF
power on) e F{r, pin TRS=0, TRER=1 Eﬁ, Plx% ™ RX state »

28
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o

Y™ FIFO mode  [=> 3£ TX state i< » QEIE*JZ;E%TX %ﬁgﬁf [HI(TX settling time) - TX %ﬁgﬁf F'Eﬂpszp}fﬁiﬂg » [RTX
register Il {1 TDL[L:0] & « Jrfffif sy i » FIg@ui] TX FIFO fUgyhl i -

CAL state: 7+ CAL state f[I > ?J: (BRI PR YECEET - SB state ™ fﬁ bit FBC=1 F? VBC=1 E\Jj ) pfg* IF filter Ti‘;{%ﬁ‘}ﬂ
VCO band fiufg ¥ o SURsb i ¥R - bit FBC ﬁ‘/ VBC Fﬁ FIFEI=EE 0 » =[] SB state -

13.2 $EIE- BT

AT102 {1 111 pin PWR_ON, bit CER, PLLE, TRSR(or pin TRS), TRER(or pin TR,

PWR_ON|CER PLLE |TRS(TRSR)|TRE(TRER)|Operation mode

0 X X X X Sleep mode

1 0 0 X 0 SB mode, XOSC off, bandgap off, PLL off
1 1 0 X 0 SB mode, XOSC on, bandgap on, PLL off
1 X 1 X 0 SB mode, XOSC on, bandgap'on, PLL on
1 X X 1 1 TX mode

1 X X 0 1 RX mode

f/[lj\ iﬁl H11/0 pin ELﬂ‘[J TRS, TRE - 7' iﬁl H| SPI ﬁf:l%’{u_’ mode control register f[| TRSR i/ £% TRS » TRER i/ &% TRE ° 7t
pin control register f{l bit PCS IJE[F%“FZ 0 - Pin TRS, TRE # &3 #3(Ground) =
13.3 FIF8="[ptE(Auto Mode Back)rﬁﬁi

A7102 RF chip 7 FIFO mode ™ » "¢ | [ IERIA [l f0oge o ffies | Ei° Ry oo -

U RF chip =3 kLT: SB sate » [{i= [ ¥ ™ EiE 7 TXIRX state 7% » 5 F IR crystal Fﬁ—‘i%‘, ~ PLL ”FEET
uz FJ;\%W TX/RX state 55 TX/RX E}”l&% s Lﬁl E[E{*J[HI@?[J SB state - fﬁl E'J?ﬁﬁ T ?TE[ i [$-SB state — H— H =gt
E| TXIRX state » fiykLf-TX/RX state F|~ — JE[p it

[P [ B[ state » RLEMACbit CER, bit PLLE ¥ HULA i CER=1, PLLE=O » [ TX/RX
state » Ry » [l %] CER=1, PLLE=0.-
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14. CAL state puft#

&TQ’J;’!F’\[ (= A7102 E\Jj‘ ’ %f‘qf@ﬁg@gmﬁm o fiffzﬁ%%gff:ﬂléj 2 [k ¥ECEIE > IF CAL(IF Filter calibration), VCO band
CAL(VCO band calibration) - IF CAL £L1%%= IF filter f| #7135 g’iﬁfﬁ‘] (IF filter bandwidth ) qu,qﬂ,——‘gggg“ﬁo VCO band

CAL(VCO band calibration)fg'jiif%FéPéi VCO 'ﬁ:%éﬁi ﬁ;‘ﬁf,’ﬁ@ band T [&-

14.1 f3 Y& - (Calibration Process)

FiL bit MPBS=0(auto calibration) » 7 & bit FBC=1 %, A7102 RF chip (7 CAL state » [l #h 7 fipi(=

Pt bit FBC=1 kL7 SB state - i5 chip ﬁ’j%ﬂﬁfg‘ SB state % } Fﬁf‘ﬁji[f,i% 7 CAL state - Fir,#w‘/ﬁkéfgﬁ.& > bit
FLJ:C %ﬁlﬁléﬂ%&% £, 0 o f§-CAL state Fi[?@ﬂ SB state -

[ mode control register f|1 bit TRER=1,FBC=1fiy VBC=1 {ﬁJEﬂj‘r%“ieEﬁ T iﬁg" CAL state » 579 IF filter £ 45 VCO
band #:¥# % > F {fé‘ TXIRX state A -

15. VCO band ¥

A7102 | 8 {li' VCO band(band 0 ~ band 7) - £ijifl VCO 'F'J‘Z%Eﬁiiﬁ?f,‘ﬁﬁ band = % > #0571 > (= VCO band A
S [
SRR UMBIS /= JE S R
15.1 fF¥ER- (Calibration Process)
PSR (B ERE PLL, PLL II;@t‘ﬁjﬂ?T@%ﬁ@j , [ﬁjEﬂj‘%&’{gVCO fY VT fifi s (VTH[2:0], VTL[2:O])BF%7{L_‘ bit
MFBS=0(Auto calibration) -

F%{L_ mode control register |1 bit VBC=1 i > ﬁiﬁé" CAL state ﬁﬂi[ﬁﬁt {'?r?]fzt“g%*gw =R

Yt bit VBC=1 kL7 SB state » i chip vf%f’ﬁﬁfg‘ SB state & 0} Fﬁf’aﬂﬁﬁ%‘ CAL state - Fir,ala%‘yfif%%gﬁ& > bit
vgc %’ﬁlﬁléﬁ%ﬂ% £% 0 o f£-CAL state FTE:H?U SB state

{1t mode control register f[1 bit TRER=1,FBC=1 % VBC=1 [ﬁjﬁij’l%@ﬁ J F‘[i?ﬁi%" CAL state » 5t IF filter £t 15 VCO
band f§¥# & > + %’7;‘5‘ TX/RX state fuAd > o
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16. FIFO (First In First Out)f‘]fﬁi‘-

A7102 RF chip [*[# TX #1 RX FIFO register - 5 [ 15t | FIFO <" 64 bytes - TX FIFO [&fiff * data » Rx FIFO [E<#i
i data = i * AT SPHRIE [k « o FIFO IHES - [ MRS f (INERMIGER WRE  RoeR s
FYF 15 ] S AR [ o

16.1 Wi wis
Data whitening(optional) —>‘
FEC encoded/decoded(optional) ——
- CRC -16 calculation(optional) ~ — |
‘ Preamble ‘ ID code ‘ Payload ‘ (CRO) ‘

‘4 l\g;?e:}b‘f 2/ 4 bytes *}47 Max. 256 bytes H‘4 2bytes"

Figll. ozt ewfis=

Preamble:
fi|#EHif =" ' (11 code control register f[1 bit PML[1:0[& ¢ » f&t <" £} 4 bytes = Chip PJ%B’@%%&%@ fzf*u%ﬁj[JﬁE(lD code)
fuBY— flW bit > [ FIED T FEE"0101...0101"5"1010..." »

111D code 57 ffi bit £ 0, [Ifjj:Hi52470101...” - 41! ID code 5 [ bit 5.1, HIffj#H i ¢1010...” -

ID code:
(D code)= "% fi' {11 code control register f[1 bit IDL I%Jtti 2/4 bytes - # " /F111D code - f{i*] pin SPI 'EIIF/[JJ”' [
FIH -

T FIFO = [H#i=t "~ » A702 RF chip [‘Jﬁﬂ’ﬁ‘ﬁ%?&{—*ﬁ%ﬁ FIFBE=SF 1D code o YU o - ﬁEH?ﬁSIﬁEIE*J%ﬁ‘
RX FIFO 1 » y&if MCU i Ffflrfa% > Rx control register | f|I bit ETH[1:0]F F%J&j%ilifk,?-f ID éﬁ%‘,?ﬂfm bit B -

Payload:
FIFO 1 & (packet):= % [11 FIFO control register f[t FEP[7:0]F ¢ o — W} &) [l i 5= % 5 17 256 bytes - fr * TX
FIFO F?%‘H& RX FIFO, I’E:IE'J pin SPI fl&?/ljﬁf&'lﬂj?“%‘%ﬁ TX/RX FIFO -

CRC:
CRC ﬁﬁﬁ, R ?T’b%fgflﬁfjﬁ%{g < J|! code control register |1 bit CRCS=1 Eﬁ > BT SR e Eﬂjp FIgWE Payload I i it
CRC ﬁﬁgﬁﬁ% 2 bytes

16.2 $f R (Packet Handling)
AT7102 RF chip #{f 3752 F il 0 2R i Apifis(coding)fh (= » CRC, FEC, Data Whitening «

CRC:
fw,%g code control register f[1 bit CRCS=1 » [} i » F’?%Eﬁ?ﬁﬁ%ﬁﬁqﬁﬁ payload R[4 (7 F“j preamble code,
D code) - 7+ payload [V i~ 2 {f# bytes i CRC &%g‘,@ﬁ o

T TE G @ FIERE T CRC S - i 12V mode control register fl1 bit CRCF » 4[5 fiI CRC 4 i fil & el - Fﬁ'?ﬁp’% o
0 - {[IFH T CRC ;hﬁ%, ﬁﬁ%ﬁ%‘ﬁﬂj » bit CRCF ?TI%’J\L_FE 1

FEC(Forward Error Correction):
Jijf&¢ code control register f|1 bit FECS=1 » @2k} /i Ikt Wl » (] payload fUH{iIis =2 CRC firfi s » i FEC o
ifﬁ}%%/ﬁﬁﬁggh [Fo

AR SIS o O FIEARL Y ] FEC pUSEEE - 'RV mode control register f[1 bit FECF » 41| FEC #{#li
= E\i]‘ » bit FECF ’F’TF’;EE 1o

Data Whitening:
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Hi7<t: code control register f[1 bit WHIT=1 Eﬁ }i:‘j’ payload fEPR/fH » CRC 1)?@‘, 5 > =2 7 bit pseudo random Ef"?/u@%
pseudo random sequence)fﬁTXOR}iﬁ’E}‘%‘:‘[?@ﬁ%]’i{ﬁ o [l H [ H FII%{L_’ code control register |1 bit WS[6:0] data
whitening FlfJ?’JtlF’ifgji'(initial seed) -

RIS+ @ S (initial seed)iy R ISR RERTOFIRE S AR AT -

Manchester Code:
Hi <t code control register f| 1 bit MCS=1 E?j? ’ %‘Tgf@gﬁ & fie-Manchester code ?@ﬁ%ﬁ% o gq;ﬁ ) ﬁgﬁﬁ%ﬁ FIEnfit
anchester code #EfREE  BUREYER]

16.3 7H] 2R IR BT
T =[ [ Preamble code ] + [ ID code ] + [ Payload + 16*Kcrc ] * [1+3/4*Keec] ] * [1 / Data rate]

Kcre =0 @CRC Disable, Kcre =1 @CRC Enable
Krec =0 @FEC Disable, Keec =1 @FEC Enable

16.4 TX/RX FIFO
TXIRX FIFO [ ['155t| 64 bytes =4[ FIFO 7 i « TX FIFO iy * data > RXFIRO &=l data - ff * AT
[l SPI 'EIIF/[ ST Y o

FIFO control register f[1 bit FEP[7:0]H {1 [y TX/RX FIFO [i:= i w (i st f vl i ph o iﬁ?m? ° %W TXFIFO
YR » TR FEPZ:0)i - i+ TX FIFO [iofi ™ it Ipigsiidiie s il FEPL7:0]1% » @] TX FIFO & i
0x00 - 7 (overwrite) FL- i 4-0x00 Fe R fifl -

FIFO control register []1 bit PSA[S:OJfj CRUZTHRIIV T 31 ffff% « SFE UL 0x00 « [ E IS JHATES ~ Bl CRopoit ]
TVR] S FRVRIAC £+ S TX FIFO [ORVRI i ffeidd » [ RIS TXFIFO (™ fif'e o [R5 Mol syt 4

&2 PSA[S:0] Wil 6 415545 FEP[7:0] » i s I pog ] -

0 0
0
PSA[S:0] —
-4— _FEP[7:0] 56 bytes
FPM[1:0] = 8 bytes —#» % 35
0] = S —_——,—— - —————— —— — — — —— —-
Ve 56 56
Underflow 8 bytes Overflow
63 margin 63 63 margin
TX FIFO TX FIFO RX FIFO
Figl2. PSA=® FEP ?ﬁ@ﬁmré}% f%ﬁqﬁ' Fig13. FIFO margin threshold

16.5 FIFO pointer margin threshold
Y- Tr GRS YR B R AT 64 bytes - MCU 4 EEs Fif & @éf[lfﬁ‘ﬁ?ﬁﬁi * TXFIFO > fiﬁfq’srﬁifﬁﬁ\ﬂj‘p‘ £ RX FIFO
FILETR] o ZIDEWE%FF,;:%"{’ rﬁiﬁﬁ‘}?ﬁﬁiﬁt[',(overflow)ﬁ\)é‘){éﬁ\ fL(underflow) -

AT7102 RF chip L " Ffv FIFO EEE#%’!,#@(FIFO control register [ FPM[1:0]) - f¢{fl pin CKO(FIFO pointer flag) » 7' ¥

4 FIFOSPEfF59F - FIFO ﬂﬁﬂ%&,’ FIEEREIEYR T kL(underflow) @ TX FIFO » £¥g| 1t i(overflow) i RX FIFO - {ﬁJEﬁj‘ )

A '[FE/ K E’ﬁfil% TX FIFO » MCU +*# \Zﬁjﬁ_géil TX FIFO FIij}%ﬁ[jEt[ﬁ(overﬂow) s 1’?‘:}; ['ilégﬁ{ﬁ[ PJ?\I%F‘I?% o F"[%‘LL[II RX FIFO Exjj ,
CU ~7fiiEnd RX FIFO fivev] T EL(underflow) ;@F‘/;ﬁ}ﬁliﬂvzﬁai o
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FIFO 4 J[J%g AR GEAEE

TX FIFO:

WP(write pointer) — RP(read pointer) = FIFO threshold point

WP (write pointer) |/T?F“,E¥+zlﬁﬁ, * TX FIFO FIU}‘F,T%’ - RP(read pointer) f%ﬁ?‘g, (ETX FIFOf| Hﬁ'{ﬁa{s:[?wl',gmg%?ﬁ@%g
(modulation)glfjjfﬁ@ 0

RX FIFO:
WP (write pointer) — RP(read pointer) > FIFO threshold point
WP (write pointer) |{§C’F‘[}§F [ vR[ i RX FIFO EIU?‘F’,@ > RP(read pointer) f%ﬁ?‘g, IERX FIFO f| l,’{ﬁ’?ﬁ{’i[?vH',pU#F‘,;}g; o

I & FPM[1:0]=01 » 1}t TX FIFO [ B 8 bytes - RX FIFO [if j# B 56 bytes -
T)f FIFOfYWP -RP < 8 E?j » pin CKO(FIFO pointer flag)%‘ﬁ[%’t’% 1o HEE0-
RX FIFO iy WP — RP > 56 E\JJ‘ » pin CKO(FIFO pointer flag)ﬁf%’»{gﬁ@ 1.0 [ 0-
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17. = (e8¢ (Mode of operation)

A7102 RF chip i 73 E3 = 782 foI T {=f81 » Direct mode, FIFO mode - f’ %E mode control register f|1 bit FMS » &5 &
T eI .

17.1 Direct mode
Direct mode L i ™| #~ i RF i1 » v TX #i Baseband 7 Hy MCUJK# ¥ fl:2 %] pin DIO » RF chip & l'é??}ﬂ@[%@ )
PRl MR = B RXHRERET Eﬂ?ﬁﬁj?“ » Tl FUETE| - Baseband -#5kpy MCU %’TEI FHS R L -

17.1.1 TX 2R -
7t pin TRS=1, TRE=L » 7 (B TX 5% » [f1¥] Pin DIO ¥R /052 « Hiiekl {02 i » 1 pin TRE 43
B *AE N TX AR - [HIZ] SB state o

| |
| |
} |
STATE  segp K| SB K weLL K X X s
| I | | |
| | | | |
SPICMD ' I Contie R e ’ ’ ;
(SCSSCKSDIO K GRS I XK
L ! ! !
Pin PWR_ON : : : :
| | | |
! ! | 1 |
Pin TRS ! ! | ! !
| | | | |
: : : | | |
. | T T
Pin TRE : : : ‘ : : Clear by software
] L i |
Pin DIO | | Nk | TX data transmit valid H
. |
o NG |
TO Tl T2 T3T4 T5 T6 T7
TO: pin CE enabled T1-TO: Xtal settling time(count 1024's Xtal clock )
T1: XOSC stabilized T4-T3: 6 system clock time
T2: pin TRS enabled T5-T4: PLL on settling time
T3: pin TRE enabled T6-TS: TX settling time
T4: WTR=1, PLL on T7-T6: transmit time

T5: Enter TX state
T6: start transmit data
T7: end of transmit data

Fig14. Direct mode fiJ TX fi;ﬁiéﬁ\ﬂjf ﬁt@%ﬁl
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17.1.2 RX [EuSpE -
e pin TRS=0, TRE=1 >~ [BfSfE:E * RX AL+ fji™] Pin DIO HIswif] « JseRBF 44 i » iUl pin TRE 4%
E) » Adi N RX ALY > [11%]] SB state -

|

|

|
STATE SLEEP ><

|

| |
| |
4 |
i SB (WPLL }( RX >:< SB
| | | I |
SPI CMD ! I Confie R e | | '
(508 SCKSDIO) K| RS L X
L ! | !
Pin PWR_ON ! ! | :
| | I |
| | | I |
| | | I |
Pin TRS I I : } :
| | | | |
L L '
Pin TRE l l : } Clear by software
- L -
Pin DIO | : : : } RX data valid d
I I i P |
| | V | H |
TO Tl T2 T3 T4 TS T6
TO: pin CE enabled T1-TO: Xtal settling time(count 1024's Xtal clock )
T1: XOSC stabilized T3-T2: 6 system clock time
T2: pin TRE enabled T4-T3: PLL on settling time
T3: WTR=1, PLL on TS-T4: RX settling time
T4: Enter RX state T6-TS: RX data valid

TS: Receive data valid
T6: end of receive data

Fig15. Direct mode [V RX 4 5 [
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17.2 FIFO mode

RF chip [* [ FIFO » ™| ' | SPI /i [ [ rﬁa[;ﬁ;’ﬂ TX FIFO [[1 « $i= RF chip & - [* RS @ 1R Pl (2

FrafsvEnstid - }%Mﬂj TRFITES 1 P15 LS HIE(D code) » 2Rfwhk fy * RXFIFO - 51;';&— (EESWCHIRE: 3L
B E] SPI AU ER] fE-RX FIFO H’i@?&f MCU [ [Efifh -

17.2.1 TX EER S
5] SPI/T U] EEEEVR i TX FIFO - F%t pin TRS=1, TRE=1 > 7 [GfREEiE 7 TX A - JL’IF AREYE - i E R
- Fﬁ FIFIpIZ] STB state -

STATE SLEEP SB WPLL TX SB

SPI CMD Config RF register
(SCS,SCK,SDIO) CER=0, PLLR=0

Pin PWR_ON

Pin TRS

Pin TRE

Clear by software

TX FIFO packet transmit data

(IRQ[1:0]=00)

Pin IRQ_TMEO
(IRQ[1:0]=10)

Pin IRQ_EOAC
(IRQ[1:0]=01)

|
|
|
|
T
| |
| |
| |
| |
| |
| |
Pin IRQ_WTR -
| |
T T
| |
| |
| |
| |
| I
| |
| |
| |
| |
I I
| |

|
5 ' ) |
TO Tl T2 T3 T4 T5 T6 T7 T3

TO: pin CE enabled T1-TO: Xtal settling time(count 1024's Xtal clock )
T1: XOSC stabilized T4-T3: 6 system clock time

T2: pin TRS enabled T5-T4: PLL on settling time

T3: pin TRE enabled T6-T5: TX settling time

T4: WTR=1, PLL on T7-T6: transmit time of access code & preamble
TS: Enter TX state T8-T6: FIFO packet transmit data

T6: start transmit data
T7: end of access code
T8: end of transmit data

Fig16. FIFO mode v TX {H ;_EJJ%FT q%:ﬂ
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17.2.2 RX #1

[ pin TRS=0, TRE=1 > [SIREE " RX A, SRS AR pin RX_SYN @bt 1« 15 > Hisorplfi]
IE RXFIFO « 50— swi[Ef G g g - ﬁgl‘ﬂ[pl*u STB state < ffi "] SPI /7 ik uﬂvgﬁn f-RX FIFO Al

STATE SLEEP STB WAIT RX STB

SPI CMD Config RF register
(SCS,SCK,SDIO) (PLLE=0)

Pin PWR_ON

Pin TRS

Pin TRE Clear by software

RX Write data to FIFO

Pin IRQ_WTR
(IRQ[1:0]=00)

Pin IRQ_CD
(IRQ[1:0]=10)
Pin
IRQ_FSYNC
(IRQ[1:0]=01)

TO Tl T2 T3 T4 TS5 T6 T7

T0: pin CE enabled T1-TO: Xtal settling tim_e(count 1024's Xtal clock )
T1: XOSC stabilized T3-T2: 6 system clopk t1me

T2: pin TRE enabled T4-T3: PI__L on settling time

T3: WTR=1, PLL on T7-T6: write data to FIFO

T4: Enter RX state

TS: carrier detect finds a carrier

T6: correct access code find

T7: end of RX data

Fig17. FIFO mode [i RX £ 45 - !
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18. ADC (Analog Digital Converter)

A7102 RF chip [* &~ [ 8 i 7 JEH=§lh dlsa iy (ADC) - [t PJ??WE"@ ~ RSSI ~ &4 (Carrier) (g3 » ﬁ&ﬁ;ﬁ} pin
ADC_IN(pin32) i 5t 1 HETI214 -

ADC Tt LT ADC 5 45 T+ fHF1 20 fi# ADC Eﬂ’ﬁlﬁiﬁf [T = T 7 LGt R (ADCI T

ExEi FL 1Y Crystal source > F%JL system clock reglster fl1 bit GRC[4:0] » 4% ADC Eﬂj‘ﬁt'hﬁﬂf 15 800KHz % 1.2MHz -

18.1 V% BN
A7102 RF chip [*JH— (7RIS BRRIRS - 1 EARI RF chip oz f‘ﬁfﬁiiﬁdﬁl.@ﬁfﬁ@f“’ °

lf ADC register |1 bit CDM=0 & » ES{E*J mode control register f|1 bit ADCM £% 1 » ﬁﬁéﬁﬂ [‘,yFF JENH] ’5 S TR
F%'Fﬁ% E[JE*J[‘E’ bit ADCM ﬁg'léﬂ%ﬂ% 02 HF] f5-ADC register f[1 bit ADC[7:0]F=V |}{|

“7ERX state ™ » ADC kLEREN WO (=EDIIE (%= - J[17: RX state ™ » ADC [[[fL%} RSSIEH]] -

18.2 RSSI &1
A7102 RF chip | [l RSSI(received signal strength indicator) » fi* {1 RFEIfJ{—EIEJﬁé‘gj@ o Ry RSSI &1 » RSSI

fifl fi* f£-ADC reglster Pl > Al il 0~255 - }%JF[ BRI RSSI (@I e>d ’%H?fﬁ%ﬁi@?@'] » RSSI fifiy
‘[\

T+ RX state %F’FI ADC register |1 bit CDM=0 i%; > fréﬁ mode control register f|1 bit ADCM &% 1 - [ff it RSSI f5#EHY
B - FI SRS RSSI | (Fivk “ENJEM (% > bit ADCM rf“ IR EL 0  ffi™ [ 7| $-ADC register f|1 bit ADC[7: OEE»EF‘U RSS[[}{I

18.3 & (Carrier) fRE
A7102 RF chip 74 pin IRQ ﬁl‘EﬁH A > BRI E S E R - g f@ﬁ[}%&i@’fﬁyﬁ*‘\ﬁ? ADC register [[1 bit RTH[7:0]
ﬁ’?r.%f“‘g,'p% RSSI fﬁy’ﬁﬂfi@ﬁﬁw I’QEJEﬁ » pin IRQ rf‘wfﬁ?JH'. high ¥k s~ 17 EJ[J#E?H'. low ¥&1t o

7t RX state ™ » 54 ADC register f|1 bit CDM=1 i% > FS‘*F‘I*J mode control register |1 bit ADCM % 1 > f Ji[F WEWMF BREAVE!
W B 3@}2\'@& Y g F‘jgl U117 bit ADC[7:0] » éﬂ“ﬁm&ﬁ@ﬁﬁﬂéﬂfﬁ

18.4 9t ,Bfﬁ?fﬁ’ﬁi!?ﬂl
AT7102 RF chip il pin32 ADC_IN i $ s BIRI9HAI (599~ « i BI I ™ (599 0 ~ 1.28Vdlc -

7 RX state ™ vﬁﬁ”ﬁi’ﬁﬂﬁﬂﬂff [E9R0R - = ADC_IN(RF chip pin 32)%il - &%/ ADC register [|1 bit XADS=1 > bit CDM=0
e FFS;*F‘I*J mode control register I bitADCM £3 1 » ﬁfllﬁjﬂ ‘ﬁ‘l SRVRIAVENH] -

Er}‘?&’ﬁ*}fﬁ” ;E%?E[]E*Jf‘e’ bit ADCM Fﬁ E'IE’J%%[E? £5 0 = i1 HF | 7 ADC register H1 bit ADC[7:0]72VERH]ffl -

ADC EIHIRE

Bit SR

XADS |(CDM None Rx state RX state

0 0 6V ERH] RSSI £

0 1 = B il (carrier detector)

1 1 =8 ffli*'] pin ADC_IN {9t #{55F ADC £13j]
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19. “\E‘Jﬁ"}%(Applicaﬁon Circuit)

- . ADC_TN
c2 I M
. 33F I:I 33pF
c1 — | 32.768KHz
1uF C3
1uF { RTCO)>
VDD_A +33W3.3V
o — o [=2] © ~ ©0
-‘V AT7102
B IREE B B
P I T e
8 8 & x g ¢ o &
BP_RSSTC x T3 qpe | TRE
Vss TRs 28 RS
RFI IRQ —22 RO D
21
Vss ralf® cko [CKO >
RFO pio —2 BIo
Vss splo —=2 SDIO
Vss sck —18 SCK
VDD_VCO = scs —47 SCS
o o
5 & Q' Q'
(8} (@] = g o (o] = [a)
55585 % x5
. R3
L3 el g 3 S A ] 1 10 VDD PLL
0 . c16
| 1uF
33pF &
[a)]
-I||—|Cl3 H S =
S
R2
2.8MHz
c12 2% v2!
|| 22E |
c14 cis
Cli1 Rl 33pF 33pF
'|| |_68nF. 560 P P
[ = =

Fig18. 1" |4
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20. yiEEYF(Package Information)
QFN 32L Saw Type Outline Dimensions unit: inches/mm
Top View Bottom View
[@lo25]c D B D2
- 25 | 32 25 A " 32
t ! apuuugy
1 | 24 24 [\ 11
| . o —
I ....... E_ |:
. ______|______ ] —_ .
| - i
| ) ]
] -
8 I 17 17 Z Co B ] 8
| B amcaliiininh
0] 0.25]|C 9 I 16 16 :@: 9
g ‘b [©] 0.10M [C]A[B
[TT0c)

Seating Plane N

vy 7| <
ONNONONNONo %

% Oy |[C
Symbol Dimensions in inches Dimensions in mm
Min Nom Max Min Nom Max
A 0.028 | 0.030 | 0032 | 070 | 075 | 0.80
A 0.000 | 0.001 | 0002 | 0.00 | 002 | 0.05
As 0.010 REF 0.20 REF
b 0.007 | 0.010 | 0.012 | 018 | 025 | 030
0.197 BSC 5.00 BSC
D2 0049 | 0106 | 0.128 | 125 | 270 | 3.25
E 0.197 BSC 5.00 BSC
E2 0049 | 0106 | 0.128 | 125 | 270 | 3.25
[e] 0.020 BSC 0.50 BSC
L 0012 | 0016 | 0.020 | 030 | 040 | 050
0.004 0.10
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21. & fi}¥¥#(Ordering Information)

Part No. Package Units Per Reel / Tray
A71C02BQF/Q QFN32L, Tape & Reel, Pb free 3K
A71C02BQF QFN32L, Tray, Pb free 490EA
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